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A. E. S. 


A. Fi. 


A. F. P. 


A. G. 


A. G.D 


A. H. J. G. 


A. H. S. 


A. J. L. 


A. J. P. 


A. L. G. 


A. Mw. 


A. M. C. 


A. N. 


Arthur Cayley, LL.D., P'.R.S. 

See the biographical article : Caylicy, Arthur. 


I Determinant. 


Rev. Alfred Ernest Garvte, M.A., D.D. f 

Princii)al of New College, Haiiipstefad. Member of the BoJird of Theology and I 
Board of l*hilosophy, i-oiidoii University. Formerly 1 ‘rofessor of Philosophy, -! Devil. 

Theism, Comparative’ Religion, and Christian Kthics in Hackney and New Colleges, I 
London. Author oi Studies in iJte Inner Life of Jesus] The Christian Certainty \ &c. v. 

Arthur Everett Shipley, M.A., D.Sc., F.R.S., F.Z.S., F.L.S. ( 

Fellow, Tutor and Lecturer ol Christ’s College, Cambridge. University Resader I Desmoscolecida " 
in Zoology. I’residcnt of tlie Association of Economic Biologi.sts. Formerly . j ’ 

University Lecturer on the Advanced Morphology of the Invcrtebrata. Author of ACniuroiOea. 
Zoology of the I nvertehrata. MiXiior olthv Pitt Press Katunil Science Alanttals ; Ac. v. 


Pierre Marie Auguste Filon. 

See the Inographical artiede : Filon, P. M. A. 


I 

\ 


Drama : French (in part). 


Ai-bert Frederick Pollard, M.A., F.R.IIist.Soc. c 

Fellow of All Souls’ College', i)xford. l*rof<JS.sor of J£ng]fsh History in the University I y* 

of Iwondoii. Assistant ICdi tor of the Ihctionary of SaiiomU Itiography, 1893-1001. j ^-OWara VI, 
Author of England under the Protector Somerset ; Life of Thomas Craumer ; &c. 1 . 


Major Arthur George Frederick Griffiths (d. 190S). / 

11. M. Inspector of 1878 i8'.)0. .Author of 77ie Chronicles of Newgale] j Deportation. 

Secrets of the Prison House ; A*c. I 


Arthur George Doughty, C.M.G., M.A., Lirr.D., F.R.TTist.S. r 

Doniiriioii .Archivist of Canada. MeniLn’r of tin.* Cieograj)hiciil Boanl of Cjinada. j Dorion. 
Author of The Cradle of New France] Ax. Joint Editor of Documents relating to j 
the Constitutional History of Canada, I 


Abel Hendy Jones Greenidge, M.A., D.Liit. (d. 1905). 

Formerly Ixllow and Lecturer of Hertford College, Oxford, and of St John’s 
College, Oxford. Author ol hifamia in Roman Law] Handbooh of Creek Con- 
stitutional History ] Roman Public Life ; History of Rome. Joint Editor ol Sources 
of Roman History, fSS 70 S.C. 


Dictator. 


Rev. Archibald Henry Sayce, D.Liit., L.L.D., D.D. 
See the biographical article : Saycl, A. tl. 


Ecbatana. 


Andrew Jackson Lamoureux. i 

Librarian, ('ollege of Agriculture, Cornell University. Formerly Editor of the Rio \ Ecuador (in part). 
News^ Kio de Janeiro. { 


Alexander J. Philip. 

lioroagh Librarian of Gravesend. 


I Dene-holes. 


Andrew Lockhart Gillespie, M.D., F.R.S. (Edin.) (d. 1904). 

Formerly Lecturer on Modern Gastric Methods, Edinburgh Post-Graduate Schocil. 
Author of Manual of Modern Gastric Methods ; &c. 


I Digestive Organs : Pathology 
I (in pari). 


Allen Mawer, M.A. 

Profess^)r of English Language and Literature, Armstrong College, Newcastle-on- 
Tyne. Fellow of Gonville and Caius College, Cambridge. Formerly Lectiirt?r in 
English at the Uiiivi*r.sity of Shellield. 


f Denmark : Ancient History ; 

Edgar, King; 

Edmund, King of East Anglia 
Edmund I. ; Edred ; 

Edward (the Elder); 

Edward (the Martyr). 


Agnes Mary Clerke. 

See the biographical article : Clerke, A. M. 

Alfred Newton, F.R.S. 

See the biographical articltr : Newton, Alfred. 


I Dicky Thomas ; Donafi. 

f Diver ; Dodo (in pari ) ; 

\ Dove ; Duck ; Eagle. 


* A complete list, showing all individual contributors, with ll»c articles .so signed, appears in the final volume. 
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C. C. H. 
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C. F. A. 


C. H. Rd. 


C. H. T.* 


C.L.K. 


C.Pf, 


C. R. B. 


C. S. P * 


C. W. W. 


D. B. B(a. 


D. C. T. 


D. G. H. 


D. H. 


D. Mn. 


Alexander Ross Clarke, C.B., F.R.S. ( ^ x 

Colonel, R.H. Royal Medal of Royal Society, 1887. In charge of Trigonometrical A Earth, Figure 01 the (w part). 
Operations of tlie Ordnance Survey, 1854-1881. I 

Arthur Smith Woodward, LL.D., F.R.S. f 

Keeper of Geology, Natural History Museum, South Kensington. Secretary of the - DiplodoCUS. 

(>eoiogical Society, London. I 

Arthur Waugh, M.A. /' 

New Oillege, Oxford. Newdigate Prize, 1888. Managing Director of Chapman & | Tahljiv 
Hall, Ltd. Author of Gordon in Africa \ Alfred, Lord Tennyson. Editor of | y* 

Johnson's Lives of the Poets ; editions of Dickens, Tennyson, Arnold, Lamb ; &c. 


Arthur William Holland. 

Formerly Scholar of St John*s College, Oxford. Bacon Scliolar of Cray's Inn, lyoo. 

Alexander Wood Renton, M.A., LL.B. 

Puisne j udge cjf tlie Supreme Court of Ceylon. Editor of Encyclopaedia of the Laws - 
of England. 

Adolphus William Ward, LL.D., D.Litt. 

See the biographical article : Ward, A. W. 

(jiRisTiAN Carl August Gosch, M.Sc. 

Commander of the Datiebrog. Knight of St .Anna. Formerly Attache to the ' 
Danish I.<?gation, London. Author of Denmark and Germany since /SiS. 

Charles Ciiree, M.A., LL.D., D.Sc:., F.R.S. 

Superin tcn<leiit, Kew Observatory. T'ormerly Fellow of Kiiig’.s College, Cambridge. 
pR'sklent of IMiysical Stxiety ol ’ ' t.. .............. 

Engineers, 

Charles Caesar Hawkins, M.A., M.I.E.E. 

Author of The Dynamo. ^ 

Charles KvERirr, M.A., F.C.S., F.G.S., F.R.A.S. 1 

Sometime Schobir u{ Magdalen Collt'ge, Oxford. I 

Charles Francis Atkinson. , 

Formerly Schedar of Queen's College, Oxford. Captain, i.st City of London (Royal . 
F'lisiliers). A uthor of The Wilderness and Cold Harbour. 

Charles Heucules Rk.ad, LL.D. 

Keeper of British and Medieval Antiquities, British Museum. I'resicleiit of the- 
Society of Aniitpiaries of J^indon. Author of Antiquities from Benin \ &c. 

C rawford Howell Toy, A.M., LL.D. 

Sw the biographical article : Toy, (Crawford Howhll. 

Charles Leitibrtdge Kingsford, M.A., F.R.Hist.S., F.S.A. 

Assistant Secretary, Board of Education. Autlior of Life of Henry V. Editor of 
Chronicles of London and Stow''s Suroey of London. 

Christian Pfister, D. fes L. 

Professor at the Sorboiine, IViris. Chevalier of the Legion of Honour. Author of 
P.tude sur le r?gne de Robert le Pieux ; Le duchc mcrovingien d* Alsace et la legende de 
Sainte-Odilc. 


Derby, Earls of (in part). 
Easement. 

Drama. 

Denmark : Geography and 
Statistics (in pari). 

l^ormeriy peiiow 01 iMiig s ^.^oiiege, L^amunuge. r 
I^iidon. Watt Medallist, Institute of Civil | “*^ 1 ® l/UrreniS. 

Dynamo. 

Density ; Distillation. 
Dutch Wars : Military. 

Drinking Vessels. 

Eeelesiastes. 

Derby, 1st Earl of ; 
Edward IV. 

Ebroin. 


Charles Raymond Beazley, M.A., D.Litt., F.R.G.S., F.R.Hist.S. / 

Professor of Modern History in th<! University of Birmingham. Formerly Fellow I 
of Merton College, Oxford, and University Lecturer in tlie History of Geography. 
Ixithian Prizeman, Oxford, 1889. J.owell Lecturer, Boston, 1908. AuUior of | 
Henry the Navigator ; The Dawn of Modern Geography \ &c. \ 

Rev. Charles Stanley Phillips. # 

King's Colh'ge, Cambri<lge, Gladstone Memorial Prize, 1904. \ 

Sir Charles William Wilson, K.C.B., K.C.M.G., F.R.S. (1836-1907). / 

Major-General, Royal Enginc^rrs, Secretary to the North American Boundary 
Commission, 1858 - i86i. British Commissubiier on tlie Servian Boundary Com- 
mission. Director-Chjneral of the Ordnance Survey, 1836-1894. Director-Generar 
of Military Education, 1895-1898. Author of From Korti to Khartoum', Life of 
Lord Clive ; 


Duncan Black Macdonald, M.A., D.D. 

Profe.ssor of Semitic T..anguages, Hartford Theological Seminary, U.S.A. Author 
of Development of Muslim Theology, jurisprudmee and Constitutional Theory ; 
Selection from Ibn Khaldum ; Religious Attitude and Life in Islam ; &c. 

David Croal Thomson. 

Formerly lulitor of the .Art Journal. Author of The Brothers Maris ; The Barhizon 
School of Painters ; lAfe of “ Phis " ; Life of Bewick ; &c. 

David (George Hogarth, M.A. 

Keeper of the Aslunolean Museum, Oxford. Fellow of Magdalen College, Oxford. 
Fellow of the British Academy. Exca\'jiled at lAiphos, 1888 ; Naukratis, 1899 
and 1903 ; Ephesus, 1<>04-I905 ; Assiut, 1906-1907. Director, British School at 
Athens, 1897-1900. Director, Cretan Exploration Fund, 1899. 

David Hannay. 

Formerly British Vice-Consul at Barcelona. Author of Short History of Royal 
Navy, tzi‘;'-i 6 SS\ Life of Emilio Castelar ; &c. 

Rev. Dugald Macfadyen, M.A. 

Minister of South Grove Congregational Church, Highgate. Director of the London 
Missionary Society. 


Diaz de Novaes ; 
Dicull. 

Edmund Ironside ; 
Edward the Confessor. 


Diarbekr (in part). 


Dervish; 

Divan. 


Diaz, N. V. 


Derna ; 

Dldymi ; 

Druses (in part). 

Dudley, Sir Robert ; 
Dutch Wars: Naval. 


Duffy Alexander. 
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Mrs (Ethel) Alec Tweedie. / « 

Author of Porfirio Dias ; Mexico as 1 saw it ; &c. ^ Dlaz, PorllnOa 

Ernest Barker^ M.A. i 

Fellow of, and Lecturer in Modem History at, St John's Colkge, Oxford. Formerly J Diet. 

Fellow and Tutor of Merton College. Craven Scholar, 1895. ( 

Right Rev. Edward Cuthbert Butler, O.S.B., D.Litt. (Dublin). / Dominic, Saint ; 

Abbot of Downside Abbey, Batli. Dominicans. 

Edward Cresswell Baber, M.A. (d. 1910). r 

Formerly Senior Surgeon, Brighton and Sussex Tliroat and Ear Hospital. Prize- j 
man and William Brown Scholar, St George's Hospital, London. Author of I ^ 

numerous papers on Diseases of the Ear, Nose and Throat. I 

Edward Cameron Kirk, D.Sc. r 

Dean of the Dental Faculty and Professor of Dental I'athology, Therapeutics and | Dentistry 
Materia Mcdica, University of Pennsylvania. Editor of The Iwcn'can TexTBooh \ 
of Operative Dentistry. ( 

Edmund Crosby Quiggin, M.A. ( 

Fellow of Gonville and Caius College, Cambridge ; Lecture r in Modern languages -! Druidism. 
and Monro lecturer in Celtic. V 


Edmond Esmonin. 

Ernest E. Austen. 

Assistant in DcpJirtment of Zoology, Natural History Museum, South Kensington. 


Edmund Gosse, LL.D. 

See the biographical article : Gosse, Edmund. 


[ Desmarets. 

^ Diptera. 

Denmark : Literature ; 

Descriptive Poetry ; 

Dialogue ; Diary ; 

Didactic Poetry ; 

* Dithyrambic Poetry ; Donne ; 
Drachmanp ; 

Drayton, Michael ; 

, Dutch Literature ; Edda. 


Erne.st a. Gardner, M.A. 

See tlic biogra])lucal article : Gakt^wkt?, Peucy. 


^ Dodona. 


Edward Irving Carlyle, M.A., F.R.Hist.S. j 

Fellow, Lecturer in Modern Hiptory, and Tutor of Lincoln College, Oxford. J 
I^ormerly Fellow of Alertoii College. Assistant Editor of the DicHonary of National | 
Biography, 1895-1901. \ 


Dost Mahoirimed Khan. 


Edward Joseph Dent, M.A., Mus.Bac. f 

Formerly Fellow of King's College, Cambridge. Author of . 1 . Scarlatti : his Life -[ Durantc, Francesco. 
and Works. I 


EDMtJND Knkciit, Pii.D., M.Sc.Tech. (Manche.ster), F.T.C. 

l^ofessor of Technological Chemistry, Manchester UniverKity. Head of Chemical 
Department, Municipal School of Teclaiology, Manchester. Examiner in DyeJug, 
City and Guilds of T-oiidoii Institute. Author of A Manual of Dyeing ; &c. Editor 
of Journal of the Society of Dyers and Colourists. 


Dyeing. 


Eduard Meyer, D.Liit. (Oxon.), LL.D., Ph.D. /' 

ITofessor of Ancitrnt History in the University of Berlin. Author of (resrhichte I DfodotUS. 
ilfis Altcrthums ; Lorschungen zur alien GeschiclUc ; Geschichtc drs alien Agvplcns ; | 

Die Israeliten und Hire N achbarsidmme \ &c. V 


Edward Manson. I 

Barri.ster-at-I.aw. Joint Editor of Journal of Compayaiivc 1 tgislaiion \ AntJior o* Directon. 
Law of Trading Companies ; Practical Guide to Company Lau’ : tVc. I 


Sir 


Edward Maunde Thompson, G.C.B., I.S.O., D.C.L., Lttt.D., LL.D. 

Director and Principal Librarian, Brilisii MiiKeuiii, -TM09. Sandars Ht'.'ifler 
in Bibliography, C 3 ambri<lge, 1895-1896. Hon. Fellow of Univirsity Ccillege, 
Oxford. Corrc.spbndent of the Institute of France Jind of the Royal Prussian , 
Academy of Sciences. Autlior of Handbook of Greek and Latin Palaeographv. 
Editor of Chronicon Angliae. Joint Editor of publications of the P.'ilaeograiihi«\'Ll 
Society, the New Palaeogruphical Society, and of the Fac.siinile of the L.aurenfian 
Sophocles. L 


Diplomatic. 


Rev. Eugene Henry O’Meara, M.A. 
Vicar of Tallaght, County Dublin. 


Diatomaceae {in part). 


Edgar Prestage. r 

Special Lecturer in Portuguese Litenature in the University cd Manchester, ('oin- | « j Queiro*. 
mendador, Portuguese Order of S. Thiago. Corresponding Membt^r of Lisbon Royal 1 
Academy of Sciences, Lisbon Geographical Society, &c. ( 

FRANas Arthur Bather, M.A., D.Sc., F.R.S., F.R.G.S. r 

Assistant Keeper of Geology, British Mu.seum. Rolleslon Prizeman, Oxford, 189.4. ( ^ 

Author of “ Echiiioderma " in A Treatise on Zoology’, Triassic Eihinoderms of \ KCninoaerma. 
liakony ; &c. \ 

Frank Evers Beddard, M.A., F.R.S. r 

Prosector of the Zoological Soci<dy, I-ondon. Formerly Lecturer in Biology at j Earth-worm 
Guy's Hospital. Naturalist to " Challenger" Expedition Comniissioij, 1882-1884. 1 
Author of leri-Book of Zoogeography ; Animal Colouration ; tVc. 

Frederick George Meeson Beck, M.A. f « ^ Anrlla 

Fellow and Lecturer in Classics, Clare College, Cambridge. \ ® ’ 
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Fxkdeiuck Gymek Parsons, F.R.C.S., F.Z.S., F.R.Anthrop.Inst. 

Vice-President, Anatomicsil Society of Great Britain and Ireland, l^turer on 
Anatomy at St Thomas's Hospital and the London Snchool of Medicine for Women. 
Formerly Examiner in the universities of Cambri<^e, Aberdeen, London and 
Birmingham ; and Hunterian Professor at the Royal College of Surgeons. 

Frank George Pope. 

Lecturer on Chemistry, East London College (University of London). 

Francis John Haverfield, M.A., LL.D., F.S.A. 

Camden i^ofessor of Ancient History in the University of Oxford. Fellow of 
Brasenose College. Fellow of the British Academy. Author of Monographs on 
Roman History, especially Roman Britain, &c. 

Francis Llewelyn Griffith, M.A., Ph.D., F.S.A. 

Reader in Egyptology, Oxford University. Formerly Scholar of Queen's College, 
Oxford. Editor of the Archaeological Survey and Archaeological Reports of me 
Egypt Exploration Fund. Fellow of Imperial German Archaeological Institute. 

Frederick Robert Helmert, Ph.D., D.Ing. 

Professor of Geodesy, University of Berlin. 

Francis Richard Maunsell, C.M.G. 

Lieutenant-Colonel. Military Vice-Consul, Sivas, Trebizond, Van (Kurdistan), 
1897-1898. Military Attach^, British Embassy, Constantinople, 1901-1903. 
Author of Central Kurdistan ; &c. 


Eburaoum. 


Diaplingm ; 

Duetless Glands ; 

Ear. 

|Dia80 Compounds. 

f 

1 

/ Dendera ; 

Edfu. 

I Earth, Figure of the. 
I Diarbekr {in part). 


Ofiicicr d’Acadeinie, Paris. 


f 


Duel. 


Gn^at Writers '* Scries. 


{ Dumas : fih. 


Francis Storr, M.A. 

Jiditor of tlie Journal of Jlducalion, London. 

Sir Frank Thomas Marzials, K.C.B. 

.I'ornirTly Accountant (General of the .Army. Editor of the 

Frederick V^incent Theobald, M.A. ' 

Vice-Principal and Zoologist, S.E. Aghcultural College, Wye, Kent (University of | 

. London), (fraud Medallist of tlie Sixdete Nationale d’Acclimatation de France. | Economic Entomology. 
Author of The Insect and other Allied Pests of Ori Juird, Bush and Hothouse J'ruils ; iSrc. t 

Frederick William Rudler, I.S.O., F.G.S. 

Curator and Librarian of the Museum of Practical Geology, I-oiulon, 1879-1902. 

President of the Gcologi.sts' Association, 1887-1889. 

Frederic W. Whyte. 

Author of Actors of the Century ; t’tc. Translator of Filon’s English Stage ; .Schil- 
Itiig'.s With flashlight and Rifle ; &c. 

George A. Boulenger, F.R.S., D.Sc., Ph.D. 


Earthquake (in part). 


Du Maurier, G. 


Ill cliarge of the collections of Reptiles and Fishes, Department of Zoology, Briti.sh f Dory. 
Museum. Vice-President of the Zoological Society of J-,ondon. [ 


I 


Druses (in pari). 

Education : National Systems, 


Dhuleep Singh. 


/ 
i 

f Douglas, Gavin ; 
I Dunbar, William. 


Diffusion. 


Gertrude Margaret Lothian Bell. 

Author of Tlui Desert and the Sown ; &c. 

George Barnard Milbank Cooke. 

A.ssistant Secretary, Board of Education, London. 

George Charles Williamson, Lm\D. r 

Chevalier of the I-egion of Honour. Author of Portrait Miniatures ; Life of Richard I Downman ; 

Coswav, R.A. \ (ieorge Engtehcart \ Portrait Drawings \ &c. Editor of new edition '| Dumont, Francois, 
of Bryan 's Dictionary of Painters and Engravers. (. ^ 

G. F. Barwick. 

Assistant Keeper of Printed Books and Superintendent of Reading Room, British 
Museum. 

George Gregory Smith, M.A. 

l*rofes.sor of ICnglish Literaturt% Queen’s University of Belfast. Author of Tlte 
Days of James /! '. ; The Transition Period ; Specimens of Middle Scots \ &c. 

George Hartley Bryan, M.A., D.Sc., F.R.S. 

l*rofes.sor of Pure and Applied Mathematics, University College of North Wales. 

Formerly Fellow of Peterhouse, Cambridge. President of Mathematical Association , 

George Herbert Carpenter, B.Sc. 

Professor of Zoology in the Royal College of Science, Dublin. 
their Structure and Life. 

George Stephen West, M.A., D.Sc., F.L.S. c 

Professor of Botany, University of Birmingliain. Associate of Royal College of I Diatomaccac (in part). 

Science, London. Author of Treatise on British Presh-watcr Algae ; &c. ( 

Henry Alexander Mters, M.A., D.Sc., F.R.S. r 

Principal of the Ihiiversity of London. Fellow of Magdalen College, Oxford. I 
Formerly Waynflete I’m lessor of Mineralogy, Oxford. Presidemt of Mineralogical { Diamond. 

Society since 1904. Editor of the Mineralogical Magazine^ 1891-1900. Author of I 
Mineralogy ; &c. \ 

Horace Bolingbroke Woodward, F.R.S., F.G.S. f 

Foniierly Assistant Director of tlie Geological Survey of England and Wales. Dcsmarcst, N. 

President, Geologists’ Association, 1S93-1894. Wollaston Medallist, 1908. 

_ ( Devonshire, Earls and Dukes 

Hugh Chisholm, M.A. | ©f; 

Fornierly Scholar of Corpus Christi College, Oxford. Editor of the 11th edition “j Dufforin and Ava, 1 st 

I Marquess ; Edward VII. 


.Author of Insects : | Dragon-fly (in part). 


of the Encyclopaedia Uritannica ; Co-editor of the 10th edition. 
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IX 


|ltonii. Skint. 


Rbv. Hippolyte Delehaye, S.J. 

BoUandist. Joint Author of the Acta Sanctorum. 

Henry Frederick Baker, M.A., D.Sc., F.R.S. r 

Fellow and Lecturer of St John's College, Cambridge. Cayley Lecturer in Mathe--! Differential Eeiiation. 
xnatics in the University. Author of AbeVs Theory and the Allied Theory ; &c. \ 

Hans Friedrich Gadow, M.A., F.R.S., Ph.D. c 

Strickland Curator and Lecturer on Zoology in the University of Cambridge, i DodO (in part). 
Author of Amphibia and Reptiles (Cambridge Natural History). ^ \ i /* 

Hugh Godfray, M.A. ( 

Sometime Fellow of St John's College, Cambridge. Author of an Elementarvi Dial and Dialling. 
Treatise on the Lunar Theory ; A Treatise on Astronomy. t 

Herbert Hall Turner, M.A., D.Sc., F.R.S. 

Savilian Professor of Astronomy, Oxford University. Fellow of New College. 

Formerly Fellow of Trinity College, Cambridge, and Chief Assistant at the Royal 
Observatory, Greenwich. Correspondent, Institut dc France. President. Royal' 

Astronomical Society, 1(^03-1904. Author of Modern Astronomy', Astronomical 
Discovery. 

Horace Lamb, M.A., LL.D., D.Sc., F.R.S. 

Professor of Matliematics, University of Manchester. Formerly Fellow and 
Assistant Tutor of Trinity College, Cambridge. Member of Council of Royal 
Society, 1894-1 890. Royal Medallist, 1902. l^esident of London Mathematical 
Society, 1902-1904. Author of Hydrodynamics ; &c. 

Henry Newton Dickson, M.A., D.Sc., F.R.S. (Edin.), F.R.G.S. r 

Professor of Geography at University College, Reading. Formerly Vice-I»rcsident, j 
Royal Meteorological Society. Lecturer in Physical Geography, Oxford. Author i 
of Meteorology ; Elements of Weather and Climate ; &c. * 

Henry Osborn Taylor, IvL.B. (Columbia). 

Author of The Classical Heritage of the Middle Ages ; Ancient Ideals ; &c. 

Henry Sturt, M.A. 

Author of Idola Thcatri ; The Idea of a Free Church ; and Personal Idealism, 

Harold Spencer Scott, M.A. 

New College, Oxford. Harri.ster-at-Law, lancoln's Inn. 

Henry Tiedemann. 

London Editor of \Heuwe Roticrdamsche Courant. Ex-lVe.sident of tlic Foreign 
Press Association. 


Eclipse (in part). 

Dynamics. 

Desert. 

{ Dionysius Areopagiticus. 
{ Diihring. 


Dower. 


Dozy. 


I Dermot MacMurrough ; 


Henry William Carle.ss Davis, M.A. 

Fellow and Tutor of Halliol ('olloge, Oxford. Fellow of All Souls' College, Oxford. Riiniynd Saint 
1895-1902. Author oi England under the .\ormans and A ngevi ns ; i havlemague, ( ««iniuna, oaini. 

Hope W. Hogg, M.A. ( _ . 

Professor of Semitic T-anguagos and Literatures in the University of Manchester. ( oucaw*. 

Israel Abrahams, M.A. | Dukes, Leopold ; 

Reader in Talmudic and Rabbinic Literature, University of C.ambridge. lYesident, Dunash ; 

Jewish Historical Society of England. Author of A Short History of Jewish lAtera- j nyran 
ture ; Jewish Life in the Middle Ages, v 

John Aitken, LL.D., F.R.S. 


Investigator of .Atmospheric Dust. Inventor of instruments for cuiuiting the dust 
particles in the atmo.sphcre. Author of papers on Dust Fogs and ('loiids ; Hazing 'J 
Effects of Atmospheric Dust ; Cyclones and Anticyclones ; A'C., in publications of 
Royal Society. 


Dust. 


John Allen Howe, B.Sc. 

Curator and Librarian of the Mu.seum of Practical Geology, London. 


f Devonian System : 
I Drift. 


Diagram. 


de; 


Rev. James Alexander Paterson, M.A., D.D. , 

Professor of Hebrew and Old 'rt\stament Exegesis, New College, Edinburgh. .Author [ 
of The Period of the Judges ; Book of Leviticus, in " Temple ” Bible ; Book of \ Deuteronomy. 

Numbers, in " Polychrome ” Bible ; Translator of Schultz's Old Testament 

Theology. 

James Clerk Maxwell, D.C.L., F.R.S. , 1 

See the biographical article : Maxwell, James Clerk. 1 

James Fitzmaurice-Kelly, Litt.D., F.R.Hist.S. / 

Gilmour l*rofessor of Spanisli Language and Literature, Liverpool University. I Deus, Jo&O 
Norman McColl Ixjcturer, Cambridge University. Fellow of the British .Acaileiiiy. -j Don Juan ; 

Member of the Royal Spatii.sh Academy. Knight Commander of the Order of I Echoffarav v Eizaffuirre 
Alphonso XI 1 . Author of A HLstory of Spanish Literature ; &c. [ ® ^ ^ ® 

Joseph G. Horner, A.M.I.Mech.E. 

Author of Plating and Boiler Making ; Practical Metal Turning ; &c. 

Johann Hendrik Gall^e, Ph.D. ( 

Professor of Comparative Pliilology and Teutonic languages, University of Utrecht. J 1 
President of the Philological Society, Utrecht. Author of AUsdchsischc Sprach- 
denkmdler. \ 

John Horace Round, M.A., LL.D. (Edin.). ( Book : 

Author of Feudal England ; Studies in Peerage and Family History ; Peerage and -[ y 
Pedigree ; &c. I Earl Marshal. 

Jules Isaac. f Du Bellay, Guillaume and 

Professor of History at the Lyc^ of Lyons. t Jean. 
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J. J. Hummel, F.I.C. (d. 1902). 
Formerly I'rofc.ssor of Dyeing, 
Textile Tabvics, 


University of Leeds. Author of The 


Dyeing 0/ 1 Qyeillg (t n 


Rev. John James Lias, M.A. ... f 

Cluinccllor of Llaiidalf Catliedral. Formerly HiiLscan Lecturer in Divinity and 4 DiOlinger. 
Luidy Margaret Preacher, University of Oimbridge. I 

John Linton Myres, M.A., F.S.A., F.R.G.S. ( 

Wykeham I’rofcssor of Ancient History in tlie University of Oxford. Formerly j Dofians. 
Gladstone Professor of Greek and Lecturer in Ancient Geograplw, Umversity 01 I 
Liverpool. Lecturer in Classiccil Archaeology in University of Oxford. 

John Milne, F.G.S., F.R.S., D.Sc. 

Formerly I*rofessor of Mining and Geology, Imperial University of Tokio. Founder 
of the Seismic Survey of Japan. Designer of seismographs and instruments toi 
record vibrations on railways, &c. Author of Earthquakes ; Seismology ; Crystal- 
lography ; *c. 

Viscount Morley or Blackburn. 

Sec the biographical article : Morley, Viscount, of Blackburn. 

John Malcolm Mitctiell. 

Sometime Scholar of (Jucen’s College, Oxford. Lecturer in Classics, ^ Fast London 
College (University of Ixiiidon). Joint Editor of (^rote’s History of Greece, 

J. M. M. Dallas. 

Fonnerly Secretary of the Edinburgh Draughts Club. 

John Oliver Borley, M.A. 

Go«iville and Cains (Vdh^ge, Caml>ridge. 

James George Joskph Penderel-Brodhur.st. 

J^ditur of tin? Guardian^ Ixindon. 


Earthquake (in part). 


[ Diderot. 

j Draeo ; 

Eoclesia. 

[ Draughts (in pari). 


Dredge and Dredging : Marine, 


Desk. 


Editor of 2nd Dispersion. 


I De Quincey.' 


\ 


Drawing. 


Joseph Rocer.son Cotter, M.A. 

Assistiint to the Professor of Physics, Trinity College, Dublin, 
edition of l*rcs ton's Theory of Heat, 

John Ritchie Findlay. 

Sc^c the biographical article : Findlay, J. R. 

John R. Fother<;ill. 

Editor of The Sltule. 

John Smith Fletf, D.Sc., F.G.S. 

I’etrographer to the Cieological Survey. F'<»rnierly L<*cturer on Petrology in j DolerltO ; Dolomite ; 
Edinburgh University, Neill Medallist of the Royal Society of Edinburgh. Big.sby | 

Medallist of tlie Geological S<M;iety of lA>n<lon. v ® • 

Dnieper (in pari ) ; 
Dniester (in part); 

John T. Bealby. 

Joint Author of Stonford's Europe, Formetly F.tlitor of the Scottish Geographical \ 

Magasiue, Tran.slator of Sven Hedin’s Through Asia, Central Asia and Tibet ; &c. 


I' Diabase; Diorite; 


Don (in part ) ; 

Don Cossacks, Territory of the 

{in part)-, 

Dvina (in part ) ; 

Echmiadzin (in part). 


Author of Logical Bases o/"» 
&c. I 


Education: Theory, 


John Westlake, K.C., LL.D., D.C.L. [ 

Prolessor of International Law, Cambridge, 1S88 One of the Members for I 
United Kingdom of International Court of Arbitration under the Hague Conven- . DOmiCIIC. 
lion, 11)00 -1 006. Author of A Treatise on Private International Laxv ; International I 
Imw : /. J*eacc ; JI. War ; &c. v 

Jamp:s Welton, M.A. 

Prnlessor of Education in the University of Leeds. 

EduccUion ; Principles and Methods of Moral Training ; 

James Wyci.iffe Headlam, M.A. 

Start Inspector of Secondary Schools under the Board of Education. Formerly . 

Fellow of King’s College, Cambridge. Professor of Cireek and Ancient History at -! Droyscn, J. 

^u«;n's College, London. Author of Bismarck and the Eoundation of the German I 
Empire ; Ax. v. 

Kathleen Schlesinger. f Double-Bass ; Drone ; 

Autlior of The Instruments of the Orchestra ; &c. I Drum ; Dulcimer. 

Leveson Francis Vernon-Harcourt, M.A., M.In.st.C.E. (1839-1907). f 

Formerly F'rofessor of Civil Engineering at University College, lx>ndon. Author of I 
Rivcr% and Canals', Harbours and Docks; Civil Engineering as applied in Con- 


Ixli 


G. 


struction ; &c. 


( Diallage; Diaspore; 

,r -■ 


Leonard James Spencer, M.A., F.G.S. 

Assistant, Department of Mineralogy, Rritisli Museum. Formerly Scholar of Sidney 

Sussex College, Cambridge;, and liarkne.s.s Scholar. Editor of tlic Mineralogical j DIopside ; Dloptase. 
Magasine. 

LtHOI ViLLARI. 

Italian Foreign Ol’lice (Immigration Department). Formerly Newspaper Corre- 
spondent in East of Europe. Italian Vice-Consul in New Orleans, 1906 ; Phil-H 
adelphia, IC107 : and Boston, U.S.A., 1907-1910. Author of Italian Life in Town \ 
and Country ; Eire and Sword in the Caucasus ; Ac, 


Diavolo, Fra ; 
Doria. 


Maurice Arthur Canney, M.A. 

Assistant Lecturer in Semitic I-,anguagep in tlie University of Manchester. 


Dorner. 
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Miss Margaret Brvant. 

Sir Michael Foster, K.C.B., D.C.L., D.Sc., LL.D., F.R.S. 
See the biographical article : Fostj^r^ Sir M. 


( Dryden Dumas. 

I Du Bois-Reymond. 


Rt. Hon. Sir Mountstuart Elpuinstone Grant -Duff, G.C.S.I., F.R.S. 

(1829-1906). 

M.P. for the Elgin Buigh.s, 1857-1881. Under-Secretary of State for Indui, 1S68- ^ - 

1874. Under-Secretary of State for the Colonies, 1880-1881. Governor of Madras, ' Mitn Earl of. 

1881-1886. President of tlie Royal Geographical Society, i88y-i8y;^. President 
of the Royal Historical Society, 1 8^92-1 899. Author of Studies in European Politics ; 

Notes from a Diary ; <Jtc. ^ 


Marcus Hartog, M.A., D.Sc., F.L.S. c 

.^Professor of Zoology, University College, Cork. Author of Protozoa (in Cambridge ! Dlnoflagellata. 
Natural History) ; and papers for various scientific journals. i 

Morris Jastrow, Jr., Ph.D. | ; 

l^fessor of Semitic Languages, University of Pennsylvania, U.S.A. Author of I E®k|»n! 
Religion of the Babylonians and Assyrians ; <&c. I 

Maximiuan Otto Bismarck Caspari, M.A. | 

Reader in Ancient History at London University. Lecturer in (in^ek at Binning- . Doris. 
ham University, 1905-1908. ( 


Norman McLean, M.A. . 

Fellow, Lecturer and librarian of Christ's College, Cambridge. University Lecturin' I »r 1 u 

in Aramaic. Examiner for the Oriental Languages Tripos, and the 'J'heological | Teimanarensi: 

Tripos, at Cambridge. * 


Nicholas Murray Butler. 

Sec the biographical article : Buti^er, N. M. 


I Education : United States. 


Northcote Whitbridge Thomas, M.A. . Demonology ; 

Government Anthropologist to Southern Nigeria. Corres].>onding Member of th‘‘ | nivlnation • * 

Soci6tc d* Anthropologic de Paris. Autlior of Thought Transference ; Kinship and 1 ^ _ * 

in Austria | Doll ; Dreams. 

OSBERT John Radcliffe Howarth, M.A. c Denmark ; Geography ami 

Christ Church, Oxford. Gcograx^hical Scholar, 1901. Assistant Secretary of Ilur • Statistics (in bart) 
British Association. I \ 7 /■ 


Prince Peter Alexeivitch Kropotkin. 

See the biographical article : Kropotkix, Prince P. A. 


Peter Chalmers Mitchell, F.R.S., M.A., D.Sc., LL.D. 

Secretary to the Zoological Society of London. Univ^ensity Demonstrator in 
Comxiarative Anatomy and A.s.sistant to Liiiacre Professor at Oxford, 1888-1891. 
Lecturer on Biology at Charing Cross Hos])ital, 1892-1894 ; at London Hospital, 
1894. Examiner in Biology ti> the Royal College of I’hy.sicians, itSyi-iSyb, 1901- 
1903. Lxaininor in Zoology to tin: University of London, 1903. 


r Dnieper (in part ) ; Dniester 
(in part ) ; Don (in part ) ; 
Don Cossacks, Territory of the 
(in pari) : Dvina (in part ) : 

I Echmiadzin (in part). 


Dog (in part). 


'v 


Philip Chesney Yorke, M.A. 

Magdalen College, Oxfonl. 

Peter Giles, M.A., LL.D., Liit.D. 

Fellow and Classical Lecturer fd Lmmanuel College, Cam!)ridge, and University 
Reader in ComxMrativc ndlology. I.ale Scen^tary of the Caml>riclgc l^iilological 
Society. Author of Manual of Comparative Philology ; &c. 

Paul George Konody. 


[ Derby, 7th Earl of ; 
i DIgby, Sir Everard ; 
[Digby, Sir Kenelm. 


Art Critic of the Observer and the Daily Mail. Formerly Editor of The Artist. J Donatello 
Author of 7'he Art of Walter Crane ; Velasquez, Life and Work ; &c. I 


Lord Rayleigh. 

See the biograxdiical article : Raylek'.h, 3RI> Baron. 


^ Diffraction of Light. 


Robert Alexander Stewart Macalister, M.A., F.S.A. / 

St John's College, Cambridge. Director of Excavation.s for tlie I’alcstiiie Exploni- j Dlotyoh 
tion Fund. [ 

Sir Richard Claveriiouse Jebb., Litt.D., D.C.L. 1 n«nin«iiiAnA« 

Sec the biographical article : Jerh, Sir Richaki;} C. | 


I Dietetics (in part). 

Managing Director, Sicbe, Gorman &, Co., Ltd., Submarine Engineers, London. .| Divers and Diving Apparatus. 
Author of A Diving Manual ; &c. ( 

Reginald Innes Pocock, F.Z.S. f _ 

Sux»erinleiidcnt of the 2 ^ological Gardens, London. V 


R. D. Milner. 

Formerly Assistiint, U.S. l>ex>artment of Agriculture. 
Robert Henry Davis. 


Richard Jordan. 

Draughts Champion of Scotland, 1896, and of the world, 1896 seq. 


I Draughts (in part). 


Ronald John McNeill, M.A. t . 

Christ Church, Oxford. Barrister-at-Law. Formerly Editor of the St James’ si u ® ^ « 1 » 

Gweite, Londok. \ Durham, 1st Earl of, 
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Richard Lydekker^ F.R.S., F.G.S., F.Z.S. 

Mcmlxir of the Staff of the Geological Survey of India, 1874-1882. 
Catalogues of Fossil Mammals ^ Reptiles and Birds in British Museum ; 
all Lands ; &c. 


^ Dingo ; Dolphin ; 

°r Donnouw : Dugong ; 
' Duiker: Edentata. 


Rev. Robert Mackintosh, D.D. j 

Professor of Christian Ethics and Apologetics, T^ncashirc Independent College. .! 
Lecturer on the Philosophy of Religion, University f)i Manchester. Author of | 
Christ and the Jewish Law ; &c. ' 

Robert M^Lachlan, F.R.S. I 

Editor of the Entomologists* Monthly Magazine. ! 


Dogma. 

Dragon-fly (in part). 


Robert Nisbet Bain (d. 1909). 

Assistant Librarian, Britisli Museum, 1883-1909. Autlior of Scandinavia: the 
Political History of Denmark, Norway and Sweden, JSij-K^o ; Tl^c First Romanovs, * 
jbijto 172s ; Slavonic Europe : the Political History of Poland and Russia from 1461) 
to lygb ; &c. 


Denmark : Medieval and 
Modern History ; 

Dessewffy ; Dlugosz ; 
Dolgoruki ; Dozsa. 


R. Phen6 Spiers, F.S.A., F.R.I.B.A. 

Formerly Master of the Arcliitectural School, Royal Academy, London. Past- 
lVe.sidciit of Architectural Association. Associate and Fellow of King's College, 
London. Corresponding Member of the Institute of Franco. Editor of Fergusson's 
History of Architecture, .\utlior of Architecture : East and West ; &c. 


Dome ; Door ; 
Doorway ; 

Early English Period. 


Stanley Arthur Cook. . 

Editor for Palestine Exploration Fund. Lt^cturcr in Hebrew and Syriac, and 
formerly Fellow, Gonville and Cains College, Ounbridge. Examiner in Hebrew and 
.Aramaic, I.ondon University, I9 <.i4-i<><j 8. Council of Royal Asiatic Society, 1904-- 
1905. Author of Glossary of Aramaic Inscriptions; The Laws of Moses and Code 
of Hammurabi ; Critical Notes on Old Testafnent History ; Religion of Ancient 
Palestine ; &c. 


Edom. 


Vlscount St Cyres. 

Sec the biographical article; : IddksluKjII, ist Earl of. 


I Du Vergier de Hauranne. 


IxiRi) St Helier (Sir Francis Henry Jeune), P.C., K.C.B., G.C.B. (1845-1905). ( 

President of the Probate, Divorce and Admiralty Division of the High Court of -j Divorce. 
Justice, 1892-1905. Honorary Fellow of Hertford College, Oxford. I 


Sidney Colvin, LL.D. f 

See tin? biographical article : Colvin, S. \ 

S. D. IIOPKIN.SON. [ 

Sten Konow, Ph.D. 

Professor of Indian Pliilology in the University of Christiania. OHicicT dt; 1’ Academic 
Fraii^ise. Author of Siamavidhitna brdhmana ; The Karpitratnahjarl ; volumes • 
on Tib<;to-Burman languages ; Munda and Uravidian ; *' Marathi Bhil '* in The 
Linguistic Survey of India. 


Diirer. 

Dividend. 

Dravidian. 


Simon Newcomb, LL.D. 

See the biographical article : Nf.wcomb, Simon. 


j Eclipse (in part) ; 
I Ecliptic. 


T110MA.S Ashby, M.A., D.Litt., F.S.A. r 

Director of the British School of Arclia<H>logy at Rome. Corresponding Memln^r I 
of the Imperial German Arcliat'ological Institute. Formerly Scholar of Christ ■[ Eboli. 

Church, Oxfor<l. Craven Fellow, Oxford, X897. Author of The Classical Topo~ I 
graphy of the Roman Campagna ; <K:c. V 

Thomas Allan Inoram, M.A., LL.D. j Desertion. 

I rinity College, Dublin. I 

Thomas Frederick Tout, M.A. I 

Professor of Medieval and Modern Hi.story in the University of Manchester. J Edward I., II., III. ; 

Formerly Fellow of Pembroke College, Oxford. Author of Edward J . ; The Empire | Edward, The Black Prince. 

and Papacy ; &c, I 


Rev. Thomas Kelly Cueyne, M.A., D.D. fFdan 

See the biographical article : Chbyne, T. K. \ • 

Sir Thomas Little Heath, K.C.B., D.Sc. I 

Assistant Secretiiry to the Trea.sury. Formerly Fellow of Trinity College, Ca.m-J ninnhAntAc 
bridge. Author of Diophantos of Alexandria ; Editor of The Thirteen Books of I 
Euclid's Elements \ See. I 

Thomas McCall Fallow, M.A., F.S.A. ( 

Fonriferly Editor of the Antiquary. Author of Memorials of Old Yorkshire; ! Easier. 
Cathedral Churches of Ireland ; &c. t 


Thomas Seccombe, M.A. 

Balliol CoUege, Oxford. Lecturer in History, East London and Birkbeck Colleges Diuirans • 
(University of London). Stanhope Prizeman, Oxford, 1887. Assistant Editor of ^ n * 1 * 
Dictionary of National Biography, 1891-1901. Author of The Age of Johnson; DOStOlCVSky. 
Joint Author of The Bookman History of English Literature ; &c. 


T. W. Rhys Davids, LL.D., Ph.D. 

l^ofessor of Comparative Religion, Manchester. Professor of Pali and Buddhist ^ a . 
literature, University College, London, 1882-1904. President of the Pali 'Text, Dcvadatta ; 
Society. Fellow of the British Academy. Secretary and librarian of Royal Asiatic Dhammapgla. 
Society, 1885-1902. Author of Buddhism ; Sacred Books of the Buddhists ; Early 
Buddhism ; Buddhist India ; Dialogues of the Buddha ; &c. 
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Vladimir Tchertkoff. r 

Editor of The Free Age Press, Literary Representative of Leo Tolstoy. Author of i Doukhobors. 
Christian Martyrdom in Russia ; &c. ' 


Rev. William Augustus Brevoort Coolidge^ M.A., F.R.G.S., Ph.D. (Bern). 
Fellow oi Magdalen College, Oxford. I^fessor of English History, St David’s 
College, Lampeter, 1880-1881. Author of Guide du Haui Dauphin r \ The Range of 
the Todi ; Guide to Grindelwald : Guide to Switzerland ; The Alps in Nature and in 
History ; &c. Editor of the Alpine Journal , 1880-1889 ; &c. 


Digne ; 

Dolomites, The 
Dornblrn ; 
Durance ; 
lEbel, J. G. 


Walter Alison Phillips, M.A. 

Formerly Exhibitioner of Merton College and Senior Scholar of St John's College, 
Oxford. Author of Modern Europe ; &c. 


Diplomacy ; Dispensation ; 
Donation of Constantine ; 
Dragon ; Duke ; 

Eastern Question, The. 


William Albert Samuel Hewins, M.A. 

Secretary of the Tariff Commission. Formerly Director of the London School 
oi Economics. Teacher of Modem Economic History in the University of 
London, 1902-1903. Tooke Professor of Economic Science and Statistics at King’s 
College, London, 1897-1903. Author of Imperialism and its Probable Effect on the 
Commercial Policy of the United Kingdom ; &c. 


Economics. 


Walter Baxendale. 

Kennel Editor of the Field, 


I Dog {in part). 


Rev. William Emery Barnes, M.A., D.D. 

Hulscan Professor of Divinity, Cambridge. Fellow and Hon. Cliaplain of Peter- 
house, Cambridge. Examining Chaplain to the Bishop of Tendon. Joint Editor 
of Journal of Theological Studies^ 1899-1901. Formerly Lc^cturcr in Hebrew, 
Clare College, and Lecturer in Hebrew and Divinity, iVterhouse. Author of The 
Canonical and lincanonical Gospels ; The Peshitla Text of Chronicles ; The Psalms 
in the Peshitta Version ; Genuineness of Isaiah ; &c. 


Ecclesiasticus. 


William Ernest Dalby, M.A., M.In.st.C.E., M.I.M.E., A.M.Inst.N.A. 

Professor of Civil and Mecliauical Engineering at the City and Guilds of Ixindon 
Institute Central Technical College, South Kensington. Formerly University 
D«jmonstrator in the Engineering Department, Cambridge. Author of The llalanc- 
tug of Engines ; Valves and Valve Gear Mechanism ; 


Dynamometer. 


William Fleetwood Sheppard, M.A. . 

Senior ICxaminer to the hoard of Education. Fonnerly Fellow of Trinity College, j Differences. CalculUS of. 
Cambridge. Senior Wrangler, 1884. \ 

Walter Francis Wii.lcox, LL.B., Ph.D. / 

Chief Sbitisticiaii, United States Ceiisu.s Bureau. Profe.ssor of Social Science and | 

Statistics, Cornell University. Member of the American Social Science .Association J Divorce : United States, 
and Secretary of the Am«?ricaii Economical Association. Author of The Divorce 1 
Problem : A Study in Statistics \ Social Statistics of the United Stales ; <Sc. I 

Sir Walter George Frank Phiij.imore, Bart., D.C.L., LT..D. r 

Judge of the King’s Bench Division. President of International l..aw Association, 

1905. Author of Book of Church Law, ICditor of 2nd erdition of Phillimore*s 1 Ecclesiastical Jurisdiction. 
Ecclesiastical Law ; 3rd edition of vol. iv. of Phillimore's Tnternaiional Law ; &c. | 


William Henry. 

Founder and Chief Secretary to the Royal Life Saving Society. Associate of the; 

Order of St John of Jerusalem. Joint Author of Swimming (Badminton Library) ; \ Drowning and Life Saving. 


Walter Hunter, M.T.CE., M.I.M.E., F.G.S. 

Consulting Engineer for Waterworks to Crown Agents for the Colonics. Meinl>er 
of Council of Institute of Civil Engineers. Silver Medalhst, Royal Society of Arts. 
Originator of Staines Scheme of Storage Reservoirs. Has n;portcd on Waterworks 
at Accra, Secconder and Lagos ; also on Rand Water Supply. 


Dredge and Dredging : 

Hydraulic Engineering, 


William Henry Maxwell, A.M.I.C.E. r 

Borough and Waterworks Engineer, Tunbridge Wells. Formerly President oi I # # 

Institute of Sanitary Engineers, London. Autlior of Refuse Destructors', &c. { 

Joint Editor of Encyclopaedia of Municipal and Sanitary Engineering, 

William Lawson Grant, M.A. r 

Professor at VJueen’s University, Kingston, Canada. Formerly Beit Lecturer in I _ .. 4 » 

Colonial History at Oxford University. Editor of Acts of the Privy Council ^ Colonial 'i Dorcnesler, 1st Baron. 
series ; Canadian Constitutional Development (in collaboration). ^ 


William Minto, M.A. 

See the biographical article : Minto, William. 

William Michael Rossetti. 

See the biographical article : Rossetti, Dante Gabriel. 
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EMIJOHN, a glass bottle or jar with a large round body and 
nsrow neck^ encased in wicker-work and provided with handles. 
Tl word is also used of an earthenware jar, similarly covered 
wh wicker. The capacity of a demijohn varies from two to 
tvlve gallons, but the common size contains five gallons. 
Ajording to the Neiv English Dictionary the word is an adapta- 
th of a French Dame Jeanne^ or Dame Jane, an application 
oil personal name to an object which is not uncommon ; cf. the 
w of “ Toby ” for a particular form of jug and the many uses 
othe name “ Jack.” 

DEBIISE, an Anglo-French legal term (from the Fr. dhneltre, 
It. dimittere, to send away) for a transfer of an estate, especially 
t lease. The word has an operative effect in a lease implying a 
(venant for “ quiet enjoyment ” (see Landlord and Tenant). 
le phrase “ demise of the crown is used in English law to 
fnify tlie immediate transfer of the sovereignty, with all its 
tributes and prerogatives, to the successor without any inter- 
gnum in accordance with the maxim “ the king never dies.” 
i. common law the death of the sovereign eo facto dissolved 
pliament, but this was abolished by the Representation of the 
.^ople Act 1867, § 51. Similarly the common law doctrine that 
i offices held under the crown determined at its demise ha.s 
len negatived by tlie Demise of the Crown Act 1901. ” Demise ’ ’ 
■.thus often used loosely for death or decease. 

DEMIURGE (Gr. Srjfiiovpyos, from Brjfiios, of or for the people, 
iid €pyov, work), a handicraftsman or artisan. In Homer the 
'ord has a wide application, including not only hand-workers 
it even heralds and physicians. In Attica the demiurgi formed 
le of the three classes (with the Eupatridae and the geomori, 
*orgi or agroeci) into which the early population was divided 
^f. Arist. Ath. Pol. xiii. 2). They represented either a class of the 
;hole population, or, according to Busolt, a commercial nobility 
■ee Eupatridae). In the sense of ” worker for the people ” 
le word was used throughout the Peloponnese, with the excep- 
on of Sparta, and in many parts of Greece, for a higher 
lagistrate. The demiurgi among other officials repre.sent Elis 
id Mantineia at the treaty of peace between Athens, Argos, Elis 
nd Mantineia in 420 b.c. (Thuc. v. 47). In the Achaean L^ue 
r.v.) the name is given to ten elective officers who presided 
ver the assembly, and Corinth sent “ Epidemiurgi ” every year 
o Potidaea, officials who apparently answered to the Spartan 
armosts. In Plato 5»;/Aioi»/oyo5 is the name given to the ** creator 
f the world ” {Timaens, 40) and the word was so adopted by 
he Gnostics (see Gnosticism). 

DEMMIN, a town of Germany, kingdom of Prussia, on the 
lav^able river Peene (which in the immediate neighbourhood 
eceives the Trebcl and the Tollense), 72 m. W.N.W. of Stettin, 
n the Berlin-Stralsund railway. Pop. (1905) 12,541. It has 
lanufactures of textiles, besides brewerie.s, distilleries and 
anneries, and an active trade in corn and timber. 


The town is of Slavonian origin and of considerable antiquity, 
and was a place of importance in the time of Charlemagne. It 
was besieged by a German army in 1148, and captured by Henry 
the Lion in 1164. In the Thirty Years’ War Dcmmin was the 
object of frequent conflicts, and even after the peace of West- 
phalia was taken and retaken in the contest between the electoral 
prince and the Swedes. It passed to Prussia in 1720, and its 
fortifleations were dismantled in 1759. In 1807 several engage- 
ments took place in the vicinity between the rench and Russians. 

DEMOCHARES (c. 355-275 b.c.), nephew of Demosthene.s, 
Athenian orator and statesman, was one of the few distinguished 
Athenians in the period of decline. He is first heard of in 322, 
when he spoke in vain against the surrender of Demosthenes 
and the other anti-Macedonian orators demanded by Antipater. 
During the next fifteen years he probably lived in exile. On the 
restoration of the democracy by Demetrius Poliorcetes in 307 
he occupied a prominent position, but was banished in 303 
for having ridiculed the decree of Stratocles, which contained 
a fulsome eulogy of Demetrius. He was recalled in 298, and 
during the next four years ^ fortified and equipped the city with 
provisions and ammunition. In 296 (or 295) he was again 
banished for having concluded an alliance with the Boeotians, 
and did not return until 287 (or 286). In 280 he induced the 
Athenians to erect a public monument in honour of his uncle with 
a suitable inscTiption. After his death (some five years later) 
the son of Demochares proposed and obtained a decree (Plutarch, 
Vitae decern oraiorumy p. 851) that a statue should be erected in 
his honour, containing a record of his public servii-es, which seem 
to have consisted in a reduction of pul)lic expenses, a more 
prudent management of the state finances (after his return in 
287) and successful begging missions to the rulers of Egypt and 
Macedonia. Although a friend of the Stoic Zeno, Demochares 
regarded all other philosophers as the enemies of freedom, and 
in 306 supported the proposal of one Sophocles, advocating their 
expulsion from Attica. According to Gicero {Brutus , 83) Demo- 
chares was the author of a history^ of his own times, written in 
an oratorical rather than a historical style. As a speaker 
he was noted for his freedom of language {Parrhesiastesy Seneca, 
De iruy iii. 23). He was violently attacked by Timaeus, but found 
a strenuous defender in Polybius (xii. 13). 

See alsjo Plutarch, Demosthenes, 30, Demetrius, 24, Vitae decern 
oratorum, p. 847; J. G. Droysen's essay on Demochares in Zeit- 
schrift fur die Altertumswissenschaft (183O), Nos. 20, 21. 

DEMOCRACY (Gr. from S 5 /ios*, the peoj>Ie, i.e. 

the commons, and Kparos, rule), in political scien('e, that form 
of government in which the people rules itself, either directly, 
as in the small city-states of Greece, or tlirough representatives. 
According to Aristotle, democracy is the perverted form of the 

* For thci *' four years* war ** and the chronological ciuestions in- 
volved, bte C. W. Miillcr, Frag. Hist. Ciraec. ii. 44.*,. 
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third form of government, which he called “ polity ” 

or “ constitutional government,” the rule of the majority of the 
free and equal citizens, as opposed to monarchy and aristocracy, 
the rule respectively of an individual and of a minority consist- 
ing of the best citizens (see Government and Aristocracy). 
Aristotle's restriction of “ democracy ” to bad popular govern- 
ment, i.e, mob-rulc, or, as it has sometimes been called, 
“ ochlocracy ” mob), was due to the fact that the 

Athenian democracy had in his day degenerated far below the 
ideals of the 5thccntury,when it reached its zenith under Pericles. 
Since Aristotle’s day the word has resumed its natural meaning, 
but democracy in modern times is a very different thing from 
what it was in its best days in Greece and Rome. The Greek 
states were what are known as ” city-states,” the characteristic 
of which was that all the citizens could assemble together in tlie 
city at regular intervals for legislative and other purposes. This 
sovereign assembly of the people was known at Athens as the 
Ecclesia (q. 7 ).), at Sparta as the Apella (q.v.\ at Rome variously 
as the Com ilia Centuriataor the Concilium Plcbis (see Comitia). 
Of representative government in the modern sense there is 
practically no trace in Athenian history, though certain of the 
magistrates (see Strategus) had a quasi-representative char- 
acter. Direct democracy is impossible except in small states. 
In the second place the qualification for citizenship was rigorous ; 
thus Pericles restricted citizenship to those who were the sons of 
an Athenian father, himself a citizen, and an Athenian mother 
(cf dfjxjiotv ocTToti/). 'Ibis system excluded not only all the slaves, 
who were more numerous than the free population, but also 
resident aliens, subject allies, and those Athenians whose descent 
did not satisfy this criterion (r^ji yipet KuOapoi), Hie Athenian 
democracy, which was typical in ancient Greece, was a highly 
exclusive form of government. 

With the growth of empire and nation states this narrow 
parochial type of democracy liecame impossible. The population 
became too large and the distance too great for regular assemblies 
of qualified citizens. The rigid distinction of citizens and non- 
citizens was progressively more difficult to maintain, and new 
criteria of citizenship came into force. The first difficulty has 
been met by various forms of representative government. The 
second problem has been solved in various ways in different 
countries ; moderate democracies have adopted a low property 
qualification, while extreme democracy is based on the exten- 
sion of citizenship to all adult persons with or without dis- 
tinction of sex. The essence of modern representative govern- 
ment is that the people does not govern itself, but periodically 
elects those who shall govern on its behalf (see Government ; 
Representation). 

democratic party, originally Democratic-Republican 
Party, tlie oldest of existing political parties in the United States. 
Its origin lay in the principles of local self-government and 
repugnance to social and political aristocracy estal)1i$hed as 
cardinal tenets of American colonial democracy, which by the 
War of Independence, which was essentially a democratic move- 
ment, became the basis of the political institutions of the nation. 
The evils of lax government, both central and state, under the 
Confederation caused, however, a marked anti - democratic 
reac'tion, and this united with the temperamental conservatism 
of the framers of the constitution of 1787 in the shaping of that 
conservative instrument. The influences and interests for and 
against its adoption, took form in the groupings of Federalists 
and Anti-Federalists, and these, after the creation of the new 
government, became respectively, in underlying principles, and, 
to a large extent, in personnel, the Federalist party (q.v.) and 
the Democratic-Republican party.^ The latter, organized by 
Thomas Jefferson in opposition to the Federalists dominated by 
Alexander Hamilton, was a real party by 1 792 . The great seiwice 
of attaching to the constitution a democratic bill of rights be- 
longs to the .\nti-Federalists or Democratic-Republican party, 
although this was then amorphous. The Democratic-Republican 
party gained full control of the government, save the judiciary, 

* The prefix •• Democratic ’* was not used by Jefierson ; it became 
established, however, and official. 


in 1801, and controlled it continuously thereafter until 1824. 
No political platforms ” were then Imown, but the wjtings 
of Jefferson, who dominated his party throughout this friod, 
take the place of such. His inaugural address of 1801 is a ftnous 
statement of democratic principles, which to-day arc ta^ for 
granted only because, through the party organized by Ip to 
secure their success, they became universally accepted i the 
ideal of American institutions. In all the colonies, says John 
Adams, “ a court and a country party had always contensd ” ; 
Jefferson’s followers believed sincerely that the Federalistiwere 
a new court party, and monarchist. Hence they called then^lvcs 
“ Republicans ” as against monarchists, — standing also, inclent- 
ally, for states’ rights against the centralization that monrchy 
(or any approach to it) implied ; and “ Democrats ” as aginst 
aristocrats, — standing for tlie “ common rights of Englishp,” 
the “ rights of man,” the levelling of social ranks and the Flem- 
ing of political privileges. In the early years of its history-<ind 
during the period of the French Revolution and afterwais- 
the Republicans sympathized with the French as againsithe 
British, tlie Federalists with the British as against the Frent. 

Devotion to abstract principles of democracy and libertyand 
in practical politics a strict construction of the constituon, 
in order to prevent an aggrandizement of national power afthe 
expense of the states (which were nearer popular control) 
citizens, have been permanent characteristics of the Demoatic 
party as contrasted with its principal opponents ; but neher 
these nor any other distinctions have been continuousl3 or 
consistently true tliroughout its long course.® After 1801 he 
commercial and manufacturing nationalistic® elements of he 
Federalist party, being now dependent on Jefferson for proteebn, 
gradually went over to the Republicans, especially after the ^ar 
of 1812 ; moreover, administration of government natuiily 
developed in Republican ranks a group of broad-constructionts. 
'Ihesc groups fused, and became an independent party.* T»y 
called ihcmselves National Republicans, while the Jacksonn 
Republicans soon came to be known simply as Dcmocra.® 
Immediately afterward followed the tremendous victory ofic 
Jacksonians in 1828,— a great advance in radical democr:y 
over the victory of 1800. In the interval the Federalist pty 
had disappeared, and practically tlie entire country, embraog 
Jeffersonian democracy, liad passed through the school of ic 
Republican party. It had established the power of the ” pcop ” 
in the sense of that word in present-day American politics. Hs 
of rights in every state constitution protected the citizen ; sae 
state judges were already elective ; very soon the people c^ie 
to nominate their presidential candidates in national convi- 
tions, and draft their party platfr>rms through their convi- 
tion representatives.® After the National Republican scissn 
the Democratic party, weakened tliereby in its nationalic 
tendencies, and deprived of the leadership of Jackson, :11 
quickly under the control of its Southern adherents and bec^e 
virtually sectional in its objects. Its states’ rights doctrine is 
turned to the defence of slavery. In thus opposing anti-slavy 
sentiment — inconsistently, alike as regarded the “ rights of ma” 
and constitutional construction, with its original and pennant 

* Under the rubric of "strict construction" fall the greaftt 
struggles in the party’s history : those over the United States Ba:, 
over tariifs — for protection or for " revenue" only, over " inlciil 
improvements," over issues of administrative economy in p- 
vicling for the " general wcdfarc," &c. The course of the pa\- 
has fn^qucntly been inconsistent, and its doctrines have sliM, 
absolutely considered, progre.ssive latitudinarianism. 

* " Nationalistic " is used herb and below, not in the sense oa 
general nationalistic spirit, such as that of Jackson, but to in dice 
ihc centralizing tendency of a broad construction of constitutial 
powers in behalf of commerce and manufactures. 

* Standing for protective tariffs, internal improvements, &c. 

It should be borne in mind, however, that the Democratic pai/ 
of Jackson was not strictly with the Democratic-Republia 

party of Jefferson, — and some writers date back the origin of t? 
present Democratic party only to 1828-1829. 

* The Democratic national convention of 1832 was preceded byi 
Anti-Masonic convention of 1830 and by the' National-Republio 
convention of 1831 ; but the Democratic platform of 1840 w-as fc 
first of its kind. 
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principles — ^it lost morale and power. As a result of the contest 
over Kansas it became fatally divided^ and in i860 put forward 
two presidential tickets : one representing the doctrine of 
Jefferson Davis that the constitution recognized slave-property, 
and therefore the national government must protect slavery in 
the territories ; the other representing Douglas’s doctrine that 
the inhabitants of a territory might virtually exclude slavery by 
“ unfriendly legislation.” The combined popular votes for the 
two tickets exceeded that cast by the new,anti-slavery Republican 
party (the second of the name) for Lincoln ; but the election was 
lost. During the ensuing Civil War such members of the party 
as did not become War Democrats antagonized the Lincoln 
administration, and in 1864 made the great blunder of pronounc- 
ing the war “ a failure.” Owing to Republican errors in recon- 
struction and the scandals of President (Irant’s administration, 
the party gradually regained its strength and morale, until, 
having largely subordinated Southern questions to economic 
issues, it cast for Tilden for president in 1876 a popular vote 
greater than that obtained by the Republican candidate, Hayes, 
and gained control of the House of Representatives. The 
Electoral ('ommission, however, made Hayes president, and the 
quiet acceptance of this decision by the Democratic party did 
it considerable credit. 

Since 1877 the Southern states have been almost solidly 
Democratic ; but, except on the negro question, such unanimity 
among Southern whites has been, naturally, factitious ; and by 
no means an unmixed good for the party. Apart from the 
‘'Solid South,” the period after 1875 is characterized by two 
other party difficulties. The first was the attempt from 1878 to 
1896 to “ straddle ” the silver issue ; ^ the second, an attempt 
after 1896 to harmonize general elements of conservatism and 
radicalism within the party. In 1896 tlie South and West gained 
control of the organization, and the national campaigns of 
1896 and 1900 were fought and lost mainly on the issue of 
“ free silver,” which, however, was abandoned before 1904. 
After 1898 ” imperialism,” to which the Democrats were hostDe, 
became another issue. Finally, after 1896 there became very 
apparent in the party a tendency to attract the radical elements 
of society in the general re-alignment of parties taking place 
on industrial-social issues ; the Democratic party apparently 
attracting, in this readjustment, the “ radicals ” and the 
“ masses ” as in the time of Jefferson and Jackson. In this 
process, in the years 1 896- igoo, it took over many of the principles 
and absorbed, in large part, the members of the radical third- 
party of the “ Populists,” only to be confronted thereupon by the 
growing strength of Socialism, challenging it to a farther radical 
widening of its programme. From i860 to igo8 it elected but a 
single president (drover Cleveland, 1885-1889 and 1893-1897).^ 
All American parties accepted long ago in theory “ Jeffersonian 
democracy ” ; but the Democratic party has been “ the political 
champion of those elements of tlie [American] democracy which 
are most democratic. It stands nearest the people.” ® It may 
be noted that the Jeffersonian Repul )licans did not attempt to 
democratize the constitution itself. The choice of a president 
was soon popularized, however, in effect ; and the popular 
election of L’nitcd States senators is to-day a definite Demo- 
cratic tenet.** 

Biumookaphy. — For an exposition of the party’s principles hjc 
Tliomas Jefferson, Writings, cd. by L. Ford (10 vols.. New York, 
1892-1899) ; J. 1 *. Foley (ed.). The Jeffersouian Cyclopaedia (Nc*w 
York, 1900) ; and es])ecially the Campaign Text-Books of more recent 

* The attitude of the RexiubUcan party was no loss inconsistent 
and evasive. 

* It controlled the House of Rex'*‘<^scntatives from 1874 to 1894 
exctqit in 1880-1882 and 1888-1890; but except for a time in 
Cleveland's second term, there were never simultanc;ousIy a 
T)ein<x;ratic president and a Democratic majority in Congrtrss. 

® Professor A. D. Morse in International Monthly, OctoUrr 1900. 
He adds, “ It has done more to Americanize the foreigner than all 
other parties.’* (It is predfuninant in Ujo great cities of the country.) 

* In connexion with the prevalent popular tendency to regard the 
president as a people's tribune, it may be noted that a strong pre- 
sidential veto is, historically, peculiarly a Democratic contributirm, 
owing to the history of Jiickson’s (comx>are Cleveland’s) adminis- 
tration. 


times, usually issued by the national Democratic committee in 
alternate years, and M. Carey, The Democratic Speaker's Hand- 
book (Cincinnati, 1868). For a hostile criticism of the party, see 
W. D. Jones, Mirror of Modern Democracy ; History of the Democratic 
Party from 1S2S to iS6t (New York. i 8 f 4 ); Jonathan Norcross, Hw/ory 
of Democracy Considered as a Party-Same and a Political Organiza* 
tio%i (New York, 1883) ; J. K. l*atton, The Democratic Party : Its 
Political History and Influence (New York, 1884). Favourable 
treatises are R. H. Gillel, Democracy in the United States (New York, 
1868) ; and George Fitch, Political Pacts : an Historical Text-Book 
of the Democratic and Other Parties (Baltimore, 1884). Set? also, 
for general puliiical history, Thomas II. Benton, Thinly Years' View 
(2 vols.. New York, 1854-1856, and later editions) ; James G. Blaine, 
Twenty Years of Congress (2 vols., Norwich, Conn., 1884-1893); 
S. S. Cox, Three Decades of Federal Legislation (Providence, 1885) ; 
S. P. Orth, Five American Politicians: a Study in the hvolution of 
American Politics (Cleveland, 1906), containing sketches of four 
DemtK:ratic leaders — Burr, De Wilt Clinton, Van Buren and Douglas ; 
J. Macy, Patty Organization and Machinery (New York, 1904) ; 
J. H. Hopkins, History of Political Parties in the United States 
(New York, 1900) ; E. S. Stanwood, History of the Presidency 
(last cd., Boston, 1904) ; J. P. Gortly, History of Political Parties, i. 
(New York, 1900) ; H. J. Ford, Pise and Growth of American Politics 
(New York, 1898) ; Alexander Johnston, History of American Politics 
(New York, 1900, and later editions) ; C. E. Merriaiii, A History 
of American Political Theories (New York, 1903), containing 
chapters on the Jeffersonian and the Jacksonian Dem<x:racy : 
and James A. Woodburn, Political Parties and Party Problems "in 
the United States (New York, 1903). 

DEMOCRITUS, probably the greatest of the Greek physical 
philosophers, was a native of Abclera in Ihrace, or as some say 
— ^probably wrongly — of Miletus (Diog. Laort. ix. 34). Our 
knowledge of his life is based almost entirely on tradition of an 
untrustw'orthy kind. He seems to have been born about 470 or 
460 B.C., and was, therefore, an older contemporary of Socrates. 
He inherited a considerable property, which enabled him to 
travel widely in the East in search of information. In Egypt 
he settled for seven years, during which he studied the mathe- 
matical and physical systems of the ancient schools. The 
extent to which he was influenced by the Magi and the ICastern 
astrologists is a matter of pure conjecture. lie returned from 
his travels impoverished; one tradition says that he received 
500 talents from his fellow-citizens, and that a public funeral was 
decreed him. Another tradition states that he was regarded as 
insane by the Abderitans, and that Hij^pocrates was summoned 
to cure him. Diodorus Siculus tells us that he died at the age 
of ninety ; others make him as much as twenty years older. 
His works, according to l>ii.)gene.s I-acrtius, numbered seventy- 
two, and were characterized by a purity of style which com- 
pares favourably with that of Plato. Ilie absurd epitliet, the 
“laughing philosopher,” applied to him by some unknown and 
very superficial thinker, may possibly have contril)Uted in 
some measure to the fact that his imjMirtance was for centuries 
overlooked. It is interesting, however, to n()tice that Bacon 
{De Prinetpits) assigns to him his true place in the history of 
thought, and points out that )H>th in his own day and later 
“ in the times of Roman learning ” he was s^ioken of in terms 
of the highest praise. In the variety of his knowledge, and in 
the importance of his influence on both Greek and modern 
speculation he was the Aristotle of the 5th century, while tlie 
.sanity of his metaphysical theory has led many to regard him 
as the equal, if not the superior, of Plato. 

His views may be treated under the following heads : — 

I. The Atoms and Cosmology (adopted in part at least from 
the doc:trines of Leucij)pus, though the relations between the 
two are hopelessly obscure). While agreeing with tlie Eleatics 
as to the eternal sameness of Being (nothing can arise out of 
nothing ; nothing can be reduced to nothing), Democritus 
followed the physicists in denying its fineness and immobility. 
Movement and plurality being neces.sary to explain the pheno- 
mena of the universe and imjKissible without space (not-Being), 
he asserted that the latter had an equal right with Being 
to be considered existent. Being is the Full (wAtJ/ics*, plenum ) ; 
not-Being is the Void (xceov, vacuum), the infinite space in which 
moved the infinite number of atoms into which the single Being 
of the Eleatics was broken up. These atoms are eternal and 
invisible ; absolutely small, so small that their size cannot be 
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dimiimhed (hence the name indivisible ”) ; absolutely 

full and incompressible^ they are without pores and entirely fill 
the space they occupy ; homogeneous^ differing only in figure 
(as A from N)^ arrangement (as AN from NA)^ position (as N is 
Z on its side); magnitude (and consequently in weight; although 
some authorities dispute ^is). But while the atoms thus differ 
in quantity; their differences of quality are only apparent; due 
to the impressions caused on our senses by different configurations 
and combinations of atoms. A thing is only hot or cold; sweet 
or bitter, hard or soft by convention (vofu ^) ; the only things 
that exist in reality (my) are the atoms and the void. Ixickc’s 
distinction between primary and secondary qualities is here 
anticipated. Thus, the atoms of water and iron are the same; 
but those of the former, being smooth and round, and therefore 
unable to hook on to one another, roll over and over like small 
globes, whereas the atoms of iron, being rough, jagged and 
uneven, cling together and form a solid body. Since all 
phenomena arc composed of the same eternal atoms (just as a 
tragedy and a comedy contain the same letters) it may be said 
that nothing comes into being or perishes in the absolute sense 
of the words (cf. the modem “ indestructibility of matter ” and 
“ conservation of energy ”), although the compounds of the atoms 
are liable to increase and detrease, ap|)earancc and disappearance 
— in other words, to birth and death. As the atoms are eternal 
and uncaused; so is motion ; it has its origin in a preceding 
motion, and so on ad infinitum. For the Love and Hate of 
Empedocles and the Nous (Intelligence) of Anaxagoras, Demo- 
critus substituted fixed and necessary laws (not chaiK'e ; that is 
a misrepresentation due chiefly to ('i(X?ro). Everything can lie 
explained by a purely mechanical (but not fortuitous) system, 
in which there is no room for the idea of a providence or an 
intelligent cause working with a view to an end. The origin of 
the universe was explained as follows. An infinite number of 
atoms was carried downwards through infinite space. Ihe 
larger (and heavier), falling with greater velocity, overtook and 
collided with the smaller (and lighten), which were thereby forced 
upwards. This caused various lateral and contrary movements, 
resulting in a whirling movement resembling the rotation 
of Anaxagoras, whereby similar atoms were brought together 
(as in the winnowing of grain) and united to form larger liodies 
and worlds. Atoms and void being infinite in number and 
extent, and motion having always existed, there must always 
have been an infinite numlier of worlds, all consisting of similar 
atoms, in various stages of growth and decay. 

2. The Soul . — Democritus devoted considerable attention to 
the structure of the human body, the noblest portion of which 
he considered to be the soul, which everywhere jxjrvades it, a 
psychic atom being intercalated l>etween two corporeal atoms. 
Although, in accordance with his principles, Democritus was 
bound to regard the soul as material (composed of round, 
smooth, specially mobile atoms, identified with the fire-atoms 
floating in the air), he admitted a distinction between it and the 
body, and is even said to have looked upon it as something 
divine. These all-pervading soul atoms exercise different functions 
in different organs ; the head is the seat of reason, the heart of 
anger, the liver of desire. Life is maintained by the inhalation 
of ifresh atoms to replace those lost by exhalation, and when 
respiration, and consequently the supply of atoms, ceases, the 
result is death. It follows that the soul perishes with, and in the 
same sense as, the body. 

3. Perception . — Sensations are the changes produced in the 
.soul by external impressions, and are the result of contact, since 
every action of one body (and all representations are corporeal 
phenomena) upon another is of the nature of a shock. Certain 
emanations (diro/J/wMit, dwoppouii) or images (ctSwAa), consisting of 
subtle atoms, thrown off from the surface of an object, penetrate 
the lx)dy through the pores. On the principle that like acts upon 
like, the particular senses are only affected by that which 
resembles them. We see by means of the eye alone, and hear by 
means of the ear alone, these organs being best adapted to receive 
the images or sound currents. The organs arc thus merely 
conduits or passages through which the atoms pour into the soul. 


Hie eye, for example, is damp and porous, and the act of seeing 
consists in the reflection of the image (icuccAov) mirrored on the 
smooth moist surface of the pupil. To the interposition of air 
is due the fact that all visual images are to some extent blurred. 
At the same time Democritus distinguished between obscure 

f tTKorlri) cognition, resting on sensation alone, and genuine 
ynycriiy), which is the result of inquiry by reason, and is con- 
cerned with atoms and void, the only real existences. This 
knowledge, however, he confessed was exceedingly difficult to 
attain. 

It is in Democritus first that we find a real attempt to explain 
colour. He regards black, red, white and green as primary. 
White is characteristically smooth, t.e. casting no shadow, even, 
flat; black is uneven, rough, sh^owy and so on. llie other 
colours result from various mixtures of these four, and arc 
infinite in number. Colour itself is not objective ; it is found not 
in the ultimate plenum and vacuum, but only in derived objects 
according to their physical qualities and relations. 

4. Theology. — ^The system of Democritus was altogether anti- 
theistic. But, although he rejected the notion of a deity taking 
part in the creation or government of the universe, he yielded 
to popular prejudice so far as to admit the existence of a class 
of beings, of the same form as men, grander, composed of very 
subtle atoms, less liable to dissolution, but still mortal, dwelling 
in the upper regions of air. These beings also manifested them- 
selves to man by means of images in dreams, communicated with 
him, and sometimes gave him an insight into the future. Some 
of them were benevolent, others malignant. According to 
Plutarch, Democritus recognized one god under the form of a 
fiery sphere, the soul of the world, but this idea is probably 
of later origin. The popular belief in gods was attributed by 
Democritus to the desire to explain extraordinary phenomena 
(thunder, lightning, earthquakes) by reference to superhuman 
agency. 

5. Ethics. — Democritus’s moral system — the first collection of 
ethical precepts which deserves the name — strongly resembles 
the negative side of the system of Epicurus. The summum 
bonum is the maximum of pleasure with the minimum of pain. 
But true pleasure is not sensual enjoyment ; it has its principle 
in the soul. It consists not in the possession of wealth or flocks 
and herds, but in good humour, in the just disposition and con- 
stant tranquillity of the soul. Hence the necessity of avoiding 
extremes ; too much and too little are alike evils. True happi- 
ness consists in taking advantage of what one has and being 
content with it (sec Ethic.s). 

Biuliography. -Fraf^Tnents ccliU'd by F. Mullach (1843) with 
commentary ami in bis Fragmenta philosophorumGraecorttm, i. (i860). 
Sec also H. Ritter and L. I^cllcr, Historia philosophiae (chap. i. ad 
fin.) ; r. T.afaist (Lafayc), Dissertation sur la philosophic aio-^ 
mistique (1833); L. Liard. De Democrito philosopho (Paris, 1873); 
H. C. Liepmann, Die Leucipp-Democrilischcn A tome (Leipzig;, i886) ; 
F.A. Gcschichte des Ataterialismus (Knfi.tTa.ns. by K. C. Thomas, 

1S77) ; Ct. Hart, Zur Seelen^ und Erkenntnislehre des Democritus 
(T.eipzig, 1886) ; P. Natorp, Die Ethika des Demokritos (Marburg, 
1893) ; A. Dyroff, Demokritstudien (Leipzig, 1899) ; among gcncrai 
works C. A. Brandis, Gesrh. d. F.niwickelungen d. grieeh. Philosophie 
(Bonn, 1862-1864) ; Ed. Zeller, Pre-Socratic Philosophy (Eng. trans., 
t.ondon, 1881) ; for his theory of sen.se- perception see e.spocially 
J. I. Beare, Greek Theories of Elementary Cognition (Oxford, igo 6 ). 

DEM06E0T, JACQUES CLAUDE (180^-1894). French man 
of letters, was bom in Paris on the 5th of July 1808. He was 
professor of rhetoric at the lyc^ Saint Louis, and subsequently 
assistant professor at the Sorbonne. He wrote many detached 
papers on various literary subjects, and two reports on 
secondary education in England and Scotland in collaboration 
with H. Montucci. His reputation rests on his excellent Hislotre 
de la litt^aiure franfaise depuis ses origines jusqu^d nos jours 
(1851), which has passed through many subsequent editions. 
He was also the author of a Tableau de la litter ature franfaise au 
XV IP siecle (1859), and of a work (3 vols., 1880-1883) on the 
influence of foreign literatures on the development of hrench 
literature. He died in Paris in 1894. 

DEMOGRAPHY (from Gr. S/yputs, people, and yfultpeLv, to 
write), the science which deals w'ith the statistics of health and 
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disease, of the jdiysical, intellectual, physiological and economical 
aspects of births, marriages and mortality. Ihe first to employ 
the word was Achille Guillard in his iUments de sUUisUipu ' 
humaine cu demographie comparie (1855), but the meaning which 
he attached to it was merely that of ^e science which treats 
of the condition, general movement and progress of population 
in civilized countries, t.e. little more than what is comprised in 
the ordinary vital statistics, gleaned from census and registra- 
tion reports. The word has come to have a much wider meaning 
and may now be defined as that branch of statistics which deals 
with the life-conditions of peoples. 

DEMOIVRE, ABRAHAM (1667-1754), English mathematician 
of French extraction, was bom at Vitry, in Champagne, on the 
26th of May 1667. He belonged to a French Protestant family, 
and was compelled to take refuge in England at the revocation of 
the edict of Nantes, in 1685. Having laid the foundation of his 
mathematical studies in France, he prosecuted them further in 
Ixindon, where he read public lectures on natural philosophy for 
his support. The Principia maihematica of Sir Isaac Newton, 
which chance threw in his way, caused him to prosecute his 
studies with vigour, and he soon became distinguished among 
first-rate mathematicians. He was among the intimate personal 
friends of Newton, and his eminence and abilities secured his 
admission into the Ki»yal Society of London in 1697, and after- 
wards into the Academies of Berlin and Paris. His merit was 
so w'ell known and acknowledged by the Royal Society that they 
judged him a fit person to decide the famous contest between 
Newton and G. W. I-eibnitz (see Inkinitesimai. Calculit.s). 
The life of Demoivre was quiet and uneventful. His old age was 
.spent in obscure jMJverty, his friends and associates having 
nearly all passed away before him. He died at J.ondon, on the 
27 th of November 1754. 

Tlie Philosophical Transactions coxxisiin several of Jiis papers, lie 
also j)ii1)lishcd souk* exct'llont. works, .such us Miscellanea analytica 
dc seriehus et quadratuvis { 1 730) , in 4to. This contniniod .sonu- cUiguiil. 
and valuable iin[)rov('mL*iits on tluni existing methods, w'hich have 
tlit‘insolv(*s, howevor, loiii; been superst^ded. But lu* has be«.‘n more 
gonorally known by his Ihn iriuc of Chances, or Method of Calculathv^ 
ihe Probahilities of livents at Play, 'i'his work was first printed in 
lOiS, ill .jto, and dedicated to Sir Isaac N<rwlon. It was reprinted in 
J738, with great alterations and improvements ; and a third edition 
wa.s afterwards published with additions in J 7.*}0. He also published 
a Treatise on Annuities (1725), which has passed through several 
revised and corrected editions. 

See C, Hutton, Mathematical and Philosophical Dictionary (1815), 
h'or Demoivre' s Theorem see Tkioonomf.try : A nalytioal. 

DEMONETIZATION, a term employed in monetary science in 
two different senses, (a) The depriving or divesting of a metal 
of its standard monetary value, li'rom 1663 to 1717 silver was 
the standard of value in England and gold coins passed at their 
market value. The deliaseinent and underrating of the silver 
coinage insensibly brought about the demonetization of silver 
in England as a standard of value and the substitution of gold. 
During the latter half of the igth century, the tremendous 
depreciation of silver, owing to its continually increasing pro- 
duction, and conse(|ucntly the impossibility of preserving any 
ratio of stability between it and gold, led to the abandonment or 
demonetization of the metal as a standard and to its use merely 
as token money, {b) The withdrawal of coin from circulation, as, 
for example, in England that of all pre-Victorian gold coins under 
the provisions of the Coinage Act j 889, and the royal proclama- 
tion of the 22nd of November 1890. 

DEMONOLOGY (Aat/i.o)i/, demon, genius, spirit), the branch 
of the science (»f religions which relates to superhuman beings 
which are not gods. It deals Ix^th with benevolent lacings which 
have no circle of worshippers or so limited a cin'le as to be bclow' 
tlie rank of gods, and with malevolent beings of all kinds. It may 
be noted that the original sense of “ demon was a benevolent 
being ; but in English the name now connotes malevolence ; in 
German it has a neutral sense, e.g. Kornddmonen. Demons, 
when they are regarded as spirits, may belong to either of the 
classes of spirits recognized by primitive animism {q.v.) ; that is 
to say, they may be human, or non-human, separable souls, or 
discamatc spirits which have never inhabited a body ; a sharp 


distmetion is often drawn between these two classes, notaldy 
by the Melanesians, the West Africans and others ; the Aiab 
;»»», for example, are not reducible to modified human souls ; 
at the same time these classes are frequently conceived as pro- 
ducing identical results, «.g. diseases. 

Under the head of demons are classified only such spirits as 
are believed to enter into relations with the human race ; the 
term therefore includes (i) human souls regarded as genii or 
familiars, (2) such as receive a cult (for which sec Ancestor 
Worship), and (3) ghosts or other malevolent revenants; 
excluded are souls conceived as inhabiting another world. But 
just as gods are not necessarily spiritual, demons may also be 
regarded as corporeal ; vampires for example are sometimes 
described as human he^s with appended entrails, v/hich issues 
from the tomb to attack the living during the night watches. 
The so-called Spectre Huntsman of the Malay Peninsula is said 
to be a man who scours the firmament with his dogs, vainly 
seeking for what he could not find on earth — a buck mouse-deer 
pregnant with male offspring ; but he seems to be a living man ; 
there is no statement that he ever died, nor yet that he is a 
spirit. The incubus and succubus of the middle ages arc some- 
times regarded as spiritual beings ; but they were held to give 
very real proof of their bodily existence. It should, however, 
be remembered that primitive peoples do not distinguish clearly 
between material and immaterial beings. 

Preimlencc of Demons. — ^According to a cimccption of the 
world frequently found among peoples of the lower cultures, 
all the affairs of life are suppo.scd to be under the control of 
spirits, each ruling a certain element or even object, and them- 
selves in subjection to a greater spirit, 'rhus, the I^skimo are 
said to believe in spirits of the .sea, earth and sky, the wind.s, 
the clouds and everything in nature. Every cove of the .seasliorc, 
every point, every island and prominent rock has its guardian 
.spirit. All arc of the malignant type, to be propitiated only by 
acceptable offerings from persons w'ho desire to visit ihe lot-ality 
where it is supposed to reside. A rise in culture often results in 
an increa.se in ihi^ number of spiritual beings with whom man 
.surrounds himself. I'hus, the Koreans go far beyond the 
Eskimo and number their dc?mons by thousands of billions ; 
they fill the chimney, the shed, the living-room, the kitchen, 
they are on every shelf and jar ; in thousands they waylay 
the travellcir as he leaves his home, beside him, behind him, 
dancing in front of him, wliirring over his head, crying out 
upon him from air, earth and w’ater. 

Ks]X'cially complicated was the ancient Babylonian demon- 
ology ; all the petty annoyances of life — a sudden fall, a headache, 
a quarrel — whtc set down to the agency of fiends ; all tiu* stronger 
emotions — love, hate, jealousy and so on- were regarded as the 
work of demons ; in fart so numerous were they, that there were 
.special fiends for various parts of the human body — one for the 
bead, another for the neck, and so on. Similarly in Egypt at the 
present day the jinn are believed to swarm so thickly that it is 
necessary to ask their permission before pouring water on the 
ground, lest one should accidentally be soused and vent his 
anger on the offending human being. Bui these beliefs arc far 
from being confined to the uncivilized ; Greek philosophers like 
Porphyry, no less than the fathers of the ('hurch, held that the 
world was pervaded with spirits ; side by side w'ith the I»elief in 
witchcraft, \ve can trace through the middle ages tlie survival of 
primitive animistic views ; and in our own day even these beliefs 
subsist in unsuspected vigour among ihe peasantry of the more, 
uneducated European countries. In fact tlie ready a<‘ceptance 
of spiritualism testifies to the ff)rce with which the primitive 
animistic w'ay of looking at things apjicaled to the white races 
in the middle of the last century. 

Character of Spiritual World. — The ascription of malevolence 
1.0 the world of spirits is by no means universal. In W est Africa 
the MiKingwe beliexe in local spirits, just as do the Eskimo ; but 
they are regarded as inoffensive in the main ; true, the passer- 
by must make .some trifling offering as ho nears their place of 
abode ; but it is only occasionally that miscdiievous acts, such as 
the ihrow'ing down of a tree on a passer-by, are, in the view of the 
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natives, perpetuated by the Ombuiri. So too, many of the spirits 
especially concerned with the operations of nature are conceived 
as neutral or even benevolent ; the European peasant fears the 
corn-spirit only when he irritates him by trenching on his domain 
and taking his property by cutting the corn ; similarly, there is 
no reason why the more insignificant personages of the pantheon 
should be conceived as malevolent, and we find tliat the Petara 
of the DyaJks are far from indiscriminating and malignant, though 
disease and death are laid at their door. 

Classificafion. — Besides the distinctions of human and non- 
human, hostile and friendly, the demons in which the lower races 
believe are classified by them according to function, each class 
with a distinctive name, with extraordinary minuteness, the list 
in the case of the Malays running to several score. They have, 
for example, a demon of the waterfall, a dc?mon of wild-beast 
tracks, a demon which interferes with snares for wild-fowl, a 
baboon demon, which takes possession of dancers and causes them 
to perform wonderful feats of climbing, &c. But it is impossible 
to do more than deal with a few types, which will illustrate the 
main features of the demonology of savage, barbarous and semi- 
civilized peoples. 

(a) Natural causes, either of death or of disease, are hardly, 
if at all, recognized by the uncivilized ; everything is attributed 
to spirits or magical influence of some sort. The spirits which 
cause disease may be human or non-human and their influence is 
shown in more than one way ; they may enter the body of the 
victim (see Possession), and either dominate his mind as well 
as his body, inflict specific diseases, or cause pains of various 
sorts. Thus the Mintra of the Malay Peninsula have a demon 
corresponding to every kind of disease known to them; the 
Tasmanian ascribed a gnawing pain to the presence within him 
of the soul of a dead man, whom he had unwittingly summoned 
by mentioning his name and who was devouring his liver ; the 
Samoan held that the violation of a food tabu would result in the 
animal being formed within the body of the offender and cause 
his death. 'Fhe demon lhe<»ry of disease is still attested by some 
of our medical terms ; epilepsy (Gr. ewiXy/^As', seizure) points 
to the belief that the patient is possessed. As a logical conse- 
quence of this view of disease tlie mode of treatment among 
peoples in the lower stages of culture is mainly magical ; they 
endeavour to propitiate the evil spirits by sacrifice, to expel them 
by spells, &c. (see Exorcism), to drive themaway by blowing, 
conversely we find the Khonds attempt to keep away sma]li)ox 
by placing thorns and brushwood in the paths leading to places 
decimated by that disease, in the hope of making the disease 
demon retrace his steps. This theory of disease disappeared 
sooner than did the belief in possession ; the energumens 
(ivtpytwfuvoi) of the early Christian church, who were under 
the care of a special clericaJ order of exorcists, t(?stify to a belief 
in possession ; but the demon theory of disease receives no recog- 
nition ; the energumens find their analogues in the converts 
of missionaries in China, Africa and elsewhere. Another way in 
which a demon is held to cause disease is by introducing itself into 
the patitint’s body and sucking his blood ; the Malays believe 
that a woman who dies in childbirth becomes a lan^suir and 
sucks the blood of children ; victims of the lycanthrope are 
sometimes said to be done to death in the same way ; and it is 
commonly believed in Africa that the wizard has the power of 
killing people in this way, probaldy with the aid of a familiar. 

(I/) One of the primary meanings of ^alfuov is that of genius 
or familiar, tutelary jpirit ; according to Hesiod the men of the 
golden rac'c became after death guardians or watchers over 
mortals. The idea is found among the Romans also ; they 
attributed to every man a genius who accompanied him through 
life. A Norse belief found in Iceland is that the jylgia, a genius 
in animal form, attends human beings ; and these animal 
guardians may sometimes be seen fighting ; in the same way the 
Siberian shamans send their animal familiars to do battle instead 
of deciding their quarrels in person. The animal guardian re- 
appears in the nagual of Ontral America (see article Totemism), 
the yuftheai of some Australian tribes, the mamtou of the 
Red Indian and the bush soul of some West African tribes ; 


among the latter the link between animal and human being 
is said to be established by the ceremony of the blood bond. 
Corresponding to the animal guardian of the ordinary man, wc 
have the familiar of the witch or wizard. All the world over it is 
held that such people can assume the form of animals ; some- 
times the power of the shaman is held to depend on his being 
able to summon his familiar ; among the Ostiaks the shaman’s 
coat was covered with representations of birds and beasts ; two 
bear’s claws were on his hands; his wand was covered with 
mouse-skin ; when he wished to divine he beat his drum till a 
black bird appeared and perched on his hut ; then the shaman 
swooned, the bird vanished, and the divination could begin. 
Similarly the Greenland angekok is said to summon his torngak 
(which may be an ancestral ghost or an animal) by drumming ; 
he is heard by the bystanders to carry on a conversation and 
obtain advice as to how to treat diseases, the prospects of good 
weather and other matters of importance. The familiar, who is 
sometimes replaced by the devil, commonly figured in witchcraft 
trials ; and a statute of James 1. enacted that all persons invok- 
ing an evil spirit or consulting, covenanting witli, entertaining, 
employing, feeding or rewarding any evil spirit should be guilty 
of felony and suffer death. In modern spiritualism the familiar 
is represented by the “ guide,” corresponding to which we have 
the theosophical “ guru.” 

(tf) The familiar is sometimes an ancestral spirit, and here we 
touch the fringe of the cult of the dead (see also Ancestor 
W'oRSHip). Especially among the lower races the dead are 
regarded as hostile ; the Australian avoids the grave even of a 
kinsman and elaborate ccremoniesof mourning arc found amongst 
most primitive peoples, whose object seems to be to rid the living 
of the danger they run by association with the ghost of llie dead. 
Among the Zulu the spirits of the dead are held to be friendly or 
hostile, just as they were in life ; on the Congo a man after death 
joins the good or bad spirits according as his life has been good 
or bad. Especially feared among many peoples are the souls 
of those who have committed suicide or died a violent death ; 
the woman who dies in childbed is held to become a demon of 
the most dangerous kind ; even the unburied, as restless, dis- 
satisfied spirits, are more feared than ordinary ghosts. Naturally 
spirits of these latter kinds arc more valuable as familiars than 
ordinary dead men’s souls. Wc find many recipes for securing 
their aid. In the Malay Peninsula the blood of a murdered man 
must be put in a bottle and prayers said over ; after seven days 
of this worship a sound is heard and the operator puts his finger 
into the bottle for the polong, as the demon is called, to suck ; 
it will fly through the air in the shape of an exceedingly diminutive 
female figure, and is always preceded by its pet, the pelesit, in 
the shape of a grasshopper. In Europe a similar demon is said 
to be obtainable from a cock’s egg. In South Africa and India, 
on the other hand, the magician digs up a dead body, especially 
of a child, to secure a familiar. The evocation of spirits, especially 
in the form of necromancy, is an important branch of the demon- 
ology of many peoples ; and the peculiarities of trance medium- 
ship, which seem sufficiently established by modern research, 
go far to explain the vogue of this ai*t. It seems to have been 
common among the Jews, and the case of the witch of Endor is 
narrated in a way to suggest something beyond fraud ; in the 
book of magic which bears the name of Dr Faustus may be found 
many of the formulae for raising demons ; in England may be 
mentioned especially Dr Dec as one of the most famous of those 
who claimed before the days of modern spiritualism to 
have intercourse with the unseen world and to summon demons 
at his will. Sometimes the spirits were summoned to appear 
as did the phantoms of the Greek heroes to Odysseus ; some- 
times they were called to enter a crystal (see Crystal-Gazing) ; 
sometimes they are merely asked to declare the future or com- 
municate by moving external objects without taking a visible 
form; thus among the Karens at the close of the burial cere- 
monies the ghost of the dead man, which is said to hover round 
till the rites are completed, is believed to make a ring swing 
round and snap the string from w'hich it hangs. 

(d) The vampire is a particular form of demon which calls for 



DEMONOLOGY 


some notice. In the Malay Peninsula^ parts of Polynesia^ 8 zc., 
it is conceived as a head with attached entrails, which issues, it 
may be from the grave, to suck the blood of living human beings. 
According to the Malays a penanggalan (vampire) is a living 
witch, and can be killed if she can be caught ; she is especially 
feared in houses where a birth has taken place and it is the 
custom to hang up a bunch of thistle in order to catch her ; she 
is said to keep vinegar at home to aid her in re-entering her own 
body. In Europe the Slavonic area is the principal seat of 
vampire beliefs, and here too we find, as a natural development, 
that means of preventing the dead from injuring the living have 
been evolved by the popular mind. The corpse of the vampire, 
which may often fee recognized by its unnaturally ruddy and 
fresh appearance, should be staked down in the grave or its head 
should be cut off ; it is interesting to note that the cutting off of 
heads of the dead was a neolithic burial rite. 

{e) The vampire is frequently blended in popular idea with 
the Poltergeist (g.v.) or knocking spirit, and also with the werwolf 
(see Lycanthropy), 

(/) As might be expected, dream demons are very common ; 
in fact the word “ nightmare (A.S. mar, spirit, elf) preserves 
for us a record of this form of belief, which is found riglu down 
to tlie lowest planes of culture. The Australian, when he suffers 
from an oppression in his sleep, says that Koin is trying to throttle 
him ; the Caribs say that Maboya beats them in their sleep ; 
and the belief persists to this day in some parts of Europe ; 
horses too are said to be subject to the persecutions of demons, 
which ride them at night. Another class of nocturnal demons 
are the incubi and succiibi, who are said to consort with human 
beings in their sleep ; in the Antilles these were the ghosts of the 
dead ; in New i^ealand likewise ancestral deities formed liaisons 
with females ; in the Samoan Islands the inferior gods were 
regarded as the fathers of cliildren otherwise unaccounted for ; 
tlie Hindus have rites prescribed by which a companion nymph 
may be secured. Ihe question of the real existence of incubi and 
succubi, whom the Romans identified with the fauns, was gravely 
discussed by the fathers of the church ; and in 1484 Innocent III. 
set forth the doctrine of lecherous demons as an indisputal)le 
fact ; and in the history of the Inquisition and of trials for witch- 
craft may be found the confessions of many who bore witness 
to their reality. In the Anatomy of Melancholy Burton assures 
us that they were never more numerous than in a.d. 1600. 

(g) Corresponding to the personal tutelary spirit {supra, h) we 
have the genii of buildings and places. The Romans celebrated 
the birthday of a town and of its genius, just as they celebrated 
that of a man ; and a snake was a frequent form for this kind of 
demon; when we compare with this the South African belief that 
the snakes which are in the neighbourhood of the kraal are the 
incarnations of the ancestors of the residents, it seems probable 
that some similar idea lay at the bottom of the Roman belief ; to 
this day in European folklore the house snake or toad, which lives 
in the cellar, is regarded as the “ life index ” or other self of the 
father of the house ; tlie death of one involves the death of the 
other, according to popular belief. 'JTic assignment of genii to 
buildings and gates is connected with an important class of 
sacrifices ; in order to provide a tutelary spirit, or to appease 
chthonic deities, it was often the custom to sacrifice a human 
being or an animal at the foundation of a building ; .sometimes we 
find a similar guardian provided for the frontier of a country or of 
a tribe. The house spirit is, however, not necessarily connected 
with this idea. In Russia the domovoi (house spirit) is an 
important personage in folk-belief ; he may object to certain 
kinds of animals, or to certain colours in cattle ; and must, 
generally speaking, be propitiated and cared for. Corresponding 
to him we have the drudging goblin of Pmglish folklore. 

(/r) It has been shown alxive how the animistic creed postulates 
the existence of all kinds of local spirits, which are sometimes 
tied to their habitats, sometimes free to wander. Especially 
prominent in Europe, classical, medieval and modern, and in 
East Asia, is the spirit of the lake, river, spring, or well, often 
conceived as human, but also in the form of a bull or horse ; the 
term Old N ick may refer to the water-horse N 6k. Less specialized 
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in their functions ore many of the figures of modern folklore, 
some of whom have perhaps replaced some ancient goddess, 
e.g. Frau Holda; others, like the Welsh Pwck, the Lancashire 
boggarts or the more widely found Jack-o’-lantern (Will o’ the 
Wisp), arc s])ritcs who do no more harm than leading the 
wanderer astray. The banshee is perhaps connected with 
ancestral or house spirits ; the Wild Huntsman, the Gabriel 
hounds, the Seven Whistlers, &c., are traceable to some actual 
phenomenon ; but the great mass of British goblindom cannot 
now be traced back to savage or barbarous analogues. Among 
other local sprites may be mentioned the kobolds or spirits of the 
mines. 'Fhe fairies (sec Fatry), located in the fairy knolls by the 
inhabitants of the Shetlands, may also be put under this head. 

(2) The subject of plant souls is referred to in connexion with 
animism {q^v,)] but certain aspects of this phase of belief 
demand more detailed treatment. Outside the European area 
vegetation spirits of all kinds seem to be conceived, as a rule, as 
anthropomorj)hic ; in classical Europe, and parts of the Slavonic 
area at the present day, the tree spirit was believed to haN'e the 
form of a goat, or to have goats’ feet. 

Of special importance in Europe is the conception of the 
so-called “ corn spirit ” ; W. Mannhardt collected a mass of 
information proving that the life of the corn is supposed to exist 
apart from the corn itself and to take the form, sometimes of an 
animal, sometimes of a man or woman, sometimes of a child 
There is, however, no proof that the belief is animistic in tlie 
projxir sense. The animal which popular belief identified with 
the corn demon is sometimes killed in the .spring in order to 
mingle its blood or bones with the seed ; at harvest-time it is 
supposed to sit in the last corn and the atiimals driven out from it 
arc sometimes killed ; at otliers the reaper who cuts the last ear 
is .said to have killed the “ wolf ” or the “ dog,” and sometimes 
receives the name of “ wolf ” or ” dog ” and retains it till the next 
harvest. The corn spirit is also said to be hiding in the barn till 
the corn is threshed, or it may be said to reappear at midwinter, 
when the farmer begins to think of his new year of labour and 
harvest. Side by side with the conception of the corn .spirit as 
an animal is the anthrojximorphic view of it ; and this element 
must have predominated in the evolution of the cereal deities 
like Demeter ; at the same time traces of the as.sociation of gods 
and godder.ses of corn with animal embodiments of the corn spirit 
are found. 

(/) Tn many parts of the world, and especially in Africa, is 
found the conception termed the “ otiose creator ” ; that is to 
say, the belief in a great deity, w'ho is the author of all that exists 
but is too remote from the w'orld and too high above terrestrial 
things to concern liimself with the details of the universe. As 
a natural result of this lielief we find the view that the ojicrations 
of nature are conducted by a multitude of more or less obedient 
suljordinate deities ; thus, in Portuguese West Africa the 
Kimbunda believe in Suku-Vakange, but hold tliat he has com- 
mitted the government of the universe to innumerable kihdu 
good and bad ; the latter kind are held to be far more numerous, 
but Suku-Vakange is said to keep them in order by occasionally 
smiting them with his thunderbolts ; were it not for this, man’s 
lot would be insiipiiortablc. 

Sometimes the gods of an older religion degenerate into the 
demons of the belief which supensedes it. A conspicuous example 
of this is found in the attitude of the Hebrew prophets to the gods 
of the nations, whose power they recognize without admitting 
their claim to reverence and sacrifice. The same tendency is seen 
in many early missionary works and is far fnun being w'ithout 
influence even at the present day. In the folklore of European 
countries golilindom is pcojilcd by gods and nature-spirits of an 
earlier hcathendcjm. We may also compare the Persian dei^s 
with the Indian devas. 

Expulsion of Demons , — In connexion with demonology mention 
must be made of the custom of expelling ghosts, spirits or evils 
generally. Primitive peoples from the Australians upwards 
celebrate, usually at fixed intervals, a driving out of hurtful 
influences. Sometimes, as among the Australians, it is merely 
the ghosts of those who have died in the year which are thus 
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driven out ; from this custom must be distinguished another^ 
which consists in dismissing the souls of the dead at the close of 
the year and sending them on their journey to the other world ; 
this latter custom seems to have an entirely different origin and 
to be due to love and not fear of the dead. In other cases it is 
believed that evil spirits generally or even non-personal evils 
such as sins are believed to be expelled. In these customs 
originated perhaps the scapegoat, some forms of sacrifice {q.v.) 
and other cathartic ceremonies. 

Bibliography. — Tylor, Primitive Culture ; Frazer. Golden Bough ; 
Skeat, Malay Magic ; Bastian, Der Mensch in der Geschichte ; 
Callaway, Religion of the Amazulu\ Hild. &tude sur les dSmons ; 
Wclcker, Griechische Gotterlehre, i. 731 ; Trans, Am. Phil. Soc. 
xxvi. 79 ; Calmet, Dissertation sur les esprits ; Maury. La Magie \ 
I-. W. King, Baltylonian Magic \ Lenormant, La Magie chez Its 
Chaldiens ; R. C. Thompson, Devils and F.vil Spirits of Babylonia ; 
Grimm. Deutsche Mythologie RoskofT, Geschichte des Teufels\ Sibly, 
Illustration of the Occult Sciences*, Scott. Demoiwlogy; Pitcairn, 
Scottish Criminal Trials ; Jewish Quarterly Rev. viii. 576, &c. ; 
f lorsl. Zauherhibliothek ; Jewish Encyclopedia, s.v. " Demonology." 
See also bibliography to 1\)Ssession. Animism and other articles. 

(N. W. T.) 

DE MORGAN, AUGUSTUS (1806-1871), English mathema- 
tician and logician, was bom in June 1806, at Madura, in the 
Madras presidency. His father. Colonel John De Morgan, was 
emplf)yed in the East India Company’s service, and his grand- 
father and great-grandfather liad served under Warren Hastings. 
On the mother’s side he was descended from James Dodson, F.R.S., 
author of the Anti-logarithmic Canon and other mathematical 
works of merit, and a friend of Abraham Demoivre. Seven 
mr)nths after the birth of Augustus, Colonel De Morgan brought 
his wife, daughter and infant son to England, where he left 
them during a subsequent period of service in India, dying in 
1816 on his ivay home. 

Augustus De Morgan received his early education in several 
private schools, and before the age of fourteen years had learned 
latin, Greek and some Hebrew, in addition to acquiring much 
general kncjwledgc. At the age of sixteen years and a half he 
(mter(?d 'IVinity College, Cambridge, and studied mathematics, 
partly under the tuition of Sir G. B. Airy. In 1825 he gained a 
Trinity scholarship. De Morgan’s love of wide reading some- 
what interfered with his success in the mathematical tripos, in 
which he took the fourth place in 1827. He was prevented from 
taking his M.A. degree, or from obtaining a fellow.ship, by his 
conscientious olijection to signing the theological tests then 
required from masters of arts and fellows at Cambridge. 

A career in his own university being closed against him, he 
entered Lincoln’s Inn ; but had hardly done so when the establish- 
ment, in 1828, of the university of I^ndon, in Gower Street, 
afterwards known as University College, gave him an opportunity 
of continuing his mathematical pursuits. At the early age of 
twenty-two he gave his first lecture as professor of mathematics 
in the college which he served with the utmost zeal and success 
for a third of a century. His connexion with the college, indeed, 
was interrupted in 1831, when a disagreement with the governing 
body caused De Morgan and some other professors to resign their 
chairs simultaneously. When, in 1836, his successor was acci- 
dentally drowned, De Morgan was requested to resume the 
professorship. 

In 1837 he married Sophia Elizabeth, daughter of William 
T«'rend, a Unitarian in faith, a mathematician and actuary in 
occupation, a notice of whose life, written by his son-in-law, 
will be found in iJxQ* Monthly Notices of the Royal Astronomical 
Society ( vol . v .). ITiey settled in Chelsea ( 30 Cheyne R ow), where 
in later years Mrs De Morgan had a large circle of intellectual 
and artistic friends. 

As a teacher of mathematics De Morgan was unrivalled. He 
gave instruction in the form of continuous lectures delivered 
extempore from brief notes. The most prolonged mathematical 
reasoning, and the most intricate formulae, were given with 
almost infallible accuracy from the resources of his extraordinary 
memor>\ De Morgan’s writings, however excellent, give little 
idea of the perspicuity and elegance of his viva voce expositions, 
which never failed to fix the attention of all who were worthy 


of hearing him. Many of his pupils have distinguished them- 
selves, and, through Isaac Todhunter and E. J. Routh, he had 
an important influence on the later Cambridge school. For 
thirty years he took an active part in the business of the Royal 
Astronomical Society, editing its publications, supplying obituary 
notices of members, and for eighteen years acting as one of the 
honorary secretaries. He was also frequently employed as con- 
sulting actuary, a business in which his mathematical powers, 
combined with sound judgment and business-like habits, fitted 
him to take the highest place. 

De Morgan’s mathematical writings contributed powerfully 
towards the progress of the science. His memoirs on the 
** Foundation of Algebra,” in the 7th and 8th volumes of the 
Cambridge Philosophical Transactions, contain some of the most 
important contributions which have been made to the philosophy 
of mathematical method ; and Sir W. Rowan Hamilton, in the 
preface to his Lectures on Quaternions, refers more than once to 
those papers as having led and encouraged him in the working 
out of tlie new system of quaternions. The work on Trigon- 
ometry and Double Algebra (1849) contains in the latter part a 
most luminous and philosophicsd view of existing and possible 
.systems of symbolic calculus. But De Morgan’s influence on 
mathematical science in England can only be estimated by a 
review of his long series of publications, which commence, in 
1828, with a translation of part of Bourdon’s Elements of Algebra, 
prepared for his students. In 1830 appeared the first edition of 
his well-known Elements of Arithmetic, which did much to raise 
the character of elementary training. It is distinguished by a 
simple yet thoroughly philosophical treatment of the ideas of 
number and magnitude, as well as by the introduction of new 
abbreviated processes of computation, to which De Morgan 
always attributed much practical importance. Second and third 
editions were called for in 1832 and 1835 ; a sixth edition was 
issued in 1876. De Morgan’s other principal mathematical 
works were The Elements of Algebra (1835), ^ valuable but some- 
what dry elementary treatise ; the Essay on Probabilities (1838), 
forming the 107th volume of Lardners Cyclopaedia, which forms 
a valual.)lc introduction to the subject ; and The Elements of 
Trigonometry and Trigonometrical Analysis, preliminary to the 
Differential Calctdus (1837). Several of his mathematical works 
were published by the Society for the Diffusion of ILscful Know- 
ledge, of which De Morgan was at one time an active member. 
Among these may be mentioned the Treatise on the Differential 
and Integral Calculus (1842) ; the Elementary Illustrations of the 
Differential and Integral Calctdus, first published in 1832, but 
often bound up with the larger treatise ; the essay, On the Study 
and Difficulties of Mathematics (1831); and a brief treatise on 
Spherical Trigommetry (1834). By some accident the work on 
probability in the same series, written by Sir J. W. I.ubbock and 
J. Drink water-Bethune, was attributed to De Morgan, an error 
which seriously annoyed his nice sense of bibliographical accuracy. 
For fifteen years he did all in his power to correct the mistake, 
and finally wrote to The Times to disclaim the authorship. (Sec 
Monthly Notices of the Royal Astronomical Society, vol. xxvi. 
p. ti 8.) Two of his most elaborate treatises are to be found in the 
Encyclopaedia metropolitana, namely the articles on the Calculus 
of Functions, and the Theory of Probabilities. De Morgan’s minor 
mathematical writings were scattered over various periodicals. 
A list of these and other papers will be found in the Royal 
Society's Catalogue, which contains forty-two entries under the 
name of De Morgan. 

In spite, however, of the excellence and extent of his mathe- 
matical writings, it is probably as a logical reformer that De 
Morgan will be best remembered. In this respect he stands 
alongside of his great contemporaries Sir W. R. Hamilton and 
George Boole, as one of several independent discoverers of the 
all-important principle of the quantification of the predicate. 
Unlike most mathematicians, De Morgan always laid much stress 
upon the importance of logical training. In his admirable papers 
upon the modes of teaching arithmetic and geometry, originally 
published in the Quarterly Journal of Education (reprinted in The 
Schoolmaster, vol. ii.), he remonstrated against the neglect of 
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logical doctrine. In 1839 he produced a small work called First 
Notions of luigic, giving what he had found by experience to be 
much wanted by students commencing with Euclid* In October 
1846 he completed the first of his investigations, in the form of a 
paper printed in the Transactions of tlie Cambridge Philosophical 
Society (vol. viii. No. 29). In this paper the principle of the 
quantified predicate was referred to, and there immediately 
ensued a memorable controversy with Sir W. R. Hamilton regard- 
ing the independence of De Morgan’s discovery, some communi- 
cations having passed between them in the autumn of 1846. The 
details of this dispute will be found in the original pamphlets, 
in the Athenaeum and in the appendix to De Morgan’s Formal 
Logic. Suffice it to say that the independence of be Morgan’s 
discovery was subsequently recognized by Hamilton. The eight 
forms of proposition adopted by De Morgan as the basis of his 
system partially differ from those which Hamilton derived 
from the quantified predicate. The general character of De 
Morgan’s development of logical forms was wholly peculiar and 
original on his part. 

Late in 1847 De Morgan published his principal logical treatise, 
called Formal Logic, or the Calculus of Inference, Necessary and 
Probable. This contains a reprint of the First Notions , an elabor- 
ate development of his doctrine of the syllogism, and of the 
numerical definite syllogism, together with chapters of great 
interest on probability, induction, old logical terms and fallacies. 
Tlie severity of the treatise is relieved by characteristic touches 
of humour, and by quaint anecdotes and allusions furnished from 
his wide reading and perfect memory. There followed at 
intervals, in the years 1850, 1858, j86o and 1863, a series of four 
elaborate memoirs on the ** Syllogism,” printed in volumes ix. 
and X. of the Cambridge Philosophical Transactions. These 
papers taken together constitute a great treatise on logic, 
in which he substituted improved systems of notation, and 
developed a new logic of relations, and a new onymatic system 
of logical expression. In i860 De Morgan endeavoured to render 
their contents better known by publishing a Syllabus of a 
Proposed System of Logic, from which may be obtained a good 
idea of his symbolic system, but the more readable and interesting 
discussions contained in the memoirs are of necessity omitted. 
The article “ Logic ” in the English Cyclopaedia {i^Go) completes 
the list of his logical publications. 

Throughout his logical wTitings De Morgan was led by the idea 
that the followers of the two great branches of exact science, 
logic and mathematics, had made blunders, — the logicians in 
neglecting mathematics, and the mathematicians in neglecting 
logic. He endeavoured to reconcile them, and in the attempt 
showed how many errors an acute mathematician could detect 
in logical writings, and how large a field there was for discovery. 
13 ut it may be doubted whether De Morgan’s own system, 
“ horrent with mysterious spiculae,” as Hamilton aptly described 
it, is fitted to exhibit the real analogy between quantitative and 
qualitative reasoning, which is rather to be sought in the logical 
works of Boole. 

Bcrh.T.ps the largest part, in volume, of De Morgan’s writings re- 
mains still to be briefly mentioned ; it consists of detached articles 
contributed to vsirious periodical or composite works. During the 
years 1H33-1S43 he contributed very hugely to the first edition of 
the Penny Cyclopaedia, writing chiefly on mathem.atics, astronomy, 
physics and biography, llis articles of various length cannot be 
less in number than 850, and they have been estimated to constitute 
a sixth part of the whole Cyclopaedia, of which they formed perha])s 
tlu; most valuable portion, lie also wrote biograp’hies of Sir Isaac 
Newton and Edmund Halley for Knight's Tirilish Worthies, various 
notices of scientific men for the Gallery of Portraits, and for the un- 
completed LHographical Dictionary of the tJ.selul Knowledge Society, 
•and at least seven articles in Smith’s Dictionary of Greek and Roman 
Biography. Some of De- Morgan’s most interesting and useful minor 
writings are to be found in the Companions to the Ur it ish Almanack, to 
which he contributed without fail one article each year from 1831 up 
to 1857 inclusive. In th(?sc carefully written papers he treats a great 
variety of to]iics relating to astronomy, chronology, decimal coinage, 
life assurance, l>ib 1 iography and the liistory of .science. Most of 
them are as valuable now as when writltm. 

Among De Morgan’s miscellaneous writings may be mentioned his 
Explanation of the Gnomonic Projection of the Sphere, 1836, including 
a description of the maps of the stars, published by the Useful Know- 


ledge Society ; his Treatise on the Globes, Celestial ana Terrestrial, 1845, 
and his remarkable Book of Almanacks (2nd edition, 1871), which 
contains a series of thirty-five almanacs, so arranged with indices of 
reference, that the almanac for any year, whether in old style or new, 
from any epoch, ancient or modern, up to a.d. 2000, may be. found 
without ditliciilty, means being added for verifying the almanac and 
also for discovering the days of new and full moon from 2000 u.c. up 
to A.D. 2000. De Morgan expressly draws attention to the fact f hal 
the plan of this book was that of i.. B. Francoeur and J. Ferguson, 
but the plan was dcrveloped liy one who was an unrivalled master of 
all the intricacies of chronology. The two best tal)les of lognrithm.s, 
tlic small five-figure, tables of tlie Useful Knowledge Society (i83<) and 
1857b and Shroen’s Seven Figure- Table (5lh ed., 1865), were printed 
under De Morgan’s superintendence. Several works edited i>y him 
will be found mentioned in the British Museum Catalof>ue. Ht^'made 
numerous anonymous contributions through a long series of yi-ais 
to t\io A the naetlm, and to Notes and Queries, and occasionally to 
The North British Review, Macmillan's Magazine, &c. 

Considerable laljonr was spent by De Morgan upon the sulijecf 
of decimal coinage. He was a great advocate of the pound and mil 
scheme. Mis evidence on this subject was sought by the Royal 
Commission, and, besides constantly supporting (he T)ec,itiial 
Association in ])criodical publications, he published several separate 
pamphlets on llie subject. 

One marked characteristic of De Morgan was his intense and yet 
reasonable love of books. He was a true bibliophil, and loved to 
surround himself, as far as his means allowed, with curious and rare 
books, lie revelled in all the mysteries of watermarks, title-pages, 
colophons, catch-words and the like ; y*'t he trt‘aled bibliography 
as an important science. As he liimself wrote. “ the? most worthless 
book of a bygone day is a recrird worthy of preservation ; like? a 
telescopic star, its obscurity may reiuler it unavailable for most 
purposes ; but it servers, in fiands wliicli know how to use It, to <le- 
lermint* the places of more important bodies.” His evidence before 
the Royal Commission on tlie Britisli Museum in 1850 ((Jiiestinns 
5704*-58 t 5,* 6481-6513. and 8<)66-8(g.>7), should be studied by all 
who would comprehend the ])rinciples of bibliography or the art of 
constructing a catalogue, his views on the latter subject correspemd- 
ing with those carried out by Paniz/.i in thv British Museum Calalotiue. 
\ sample of l >e Morgan’s liibliographical kramiug is to be found in 
his account of Arithmetical Bonks, from the Invention of Printing 
(1847), and finally in his Budget of Paradoxes. Tliis latler woik 
consists of articles most of which wtrre originally pul>lish(‘d in the 
Athenaeum, <le.scribLng the various atleinpls which hav(* been nuule 
to invent a perpefiial motion, to squan* the circle, or to trisecl the 
angle ; but De Morgan took the opportunity to include many curious 
bits gathered from his trxlensive reading, so that the Budget, as n* 
printc'd by his wirlow (1872). with much additional matfer ]u*epaii'd 
by himself, forms a remarkal)le colk*efion of scientific ana. De 
Morgan’s corresixmdence with con tirmpoiary scientific, men was vt.-ry 
extensive and lull of intenst. It remains unpublished, as do(‘s also 
a large mass of mntliematicai tracts which he pnrpared for the use 
of his students, treating all ])arts of mathematical seiente, and 
embodying .some of the mat ter of liis lectures. Di? Morgan’s library 
was purchased by Lord Overslone. and ])resrnted to tin? university 
of T.ondon. 

In 1866 his life became clonclerl l)y the circumstances which led 
him to aliandon the institution so long the scene of his labours. 
'J’he refusal of the council to accept the recommendation of the 
senate, Ihiil they should appoint an eminent Unitarian minister 
to the professorship of logic and mental philosophy, revived all 
De Morgan’s sensitiveness on the subject of sectarian freedom ; 
and, though his feelings wore doubtless excessive, there is no 
doubt that gloom was thrown over his life, intensified in 1867 by 
the loss of his son George C'amphell De Morgan, a young man of 
the highest scientific promise, whose name, as De Morgan 
expressly wished, will long be connected with the London 
Mathematical Society, of whicli he was one of the founders. 
From this time De Morgan rapidly fell into ill-health, previously 
almost unknown to him, dying on the i8th of March 1871. An 
interesting and truthful .sketch of his life will he found in the 
Monthly Notices of the Royal Astronomical Society for the 9th of 
February 1872, vol. xxii. p. 112, written by A. ('. Ranyard, who 
says, ” He was the kindliest, as well as the most learned of men — 
benignant to every one who approached him, never forgetting the 
claims which weakness has on strength.” 

De Morgan left no published indications of his opinions on 
religious questions, in regard to which he was extremely reticent. 
He seldom or never entered a place of worship, and declared that 
he could not listen to a sermon, a circumstance perhaps due to 
the extremely strict religious discipline under which he was 
brought up. Nevertheless there is reason to believe that he 
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was of a deeply religious disposition. Like M. Faraday and 
Sir Newton he entertained a confident belief in Provi- 
dence, founded not on any tenuous inference, but on personal 
feeling. His hope of a future life also was vivid to the last. 

It is impossible to omit a reference to his witty sayings, some 
specimens of which are preserved in Dr Sadler’s most interesting 
Diary of Henry Crabb Robinson (1869), which also contains a 
humorous account of H. C. R. by De Morgan. It may be 
added that De Morgan was a great reader and admirer of 
Dickens ; he was also fond of music, and a fair performer on 
the flute. (W. S. J.) 

His son, William Frend De Morgan (b. 1839), first became 
known in artistic circles as a potter, the “ De Morgan ” tiles 
being remarkable for his rediscovery of the secret of some beauti- 
ful colours and glazes. But later in life he became even better 
known to the literary world by his novels, Joseph Vance (1906), 
Alice for Short (1907), Somehow Good (1908) and It Never Can 
Happen Again (1909), in which the influence of Dickens and of 
his own earlier family life were conspicuous. 

DEMOSTHENES, the great Attic orator and statesman, was 
bom in 384 (or 383) b.c. His father, who bore the same name, 
was an Athenian citizen belonging to the deme of Paeania. His 
mother, Cleobule, was the daughter of Gylon, a citizen who had 
Vu^en ac'tive in procuring the protection of the kings of Bosporus 
for the Athenian colony of Nymphacon in the Crimea, and whose 
wife was a native of that region. On these grounds the adversaries 
of Demosthenes, in after-days, used absurdly to taunt him with 
a traitorous or barbarian ancestry. The boy had a bitter fore- 
taste of life. He was seven years old when his father died, 
leaving property (in a manufactory of swords, and another of 
upholstery) worth al)out £3500, which, invested as it seems to 
have been (20 % was not thought exorbitant), would have 
yielded rather more than £600 a year. £300 a year was a very 
comfortable income at Atl^cns, and it was possible to live decently 
on a tenth of it. Nicia.s, a very rich man, had property equivalent, 
probably, to not more than £4000 a year. Demosthenes was born 
then, to a handsome, though not a great fortune. But his 
guardians — ^two nephews of his father, Aphobus and Demophon, 
and one Therippides— abused their trust, and handed over to 
Demosthenes, when he came of age, rather less than one-seventh 
of his ]>atrimony, perhaps between £50 and £60 a year. 
Demosthenes, after studying with Isaeus (^. 7 ^) — then the great 
master of forensic eloquence and of Attic law, especially in wall 
cases * — brought an action against Aphobus, and gained a verdict 
for about £2400. But it does not appear that he got the money ; 
and, after some more fruitless proceedings against Onetor, 
the brother-in-law of Aphobus, the matter was dropped, — not, 
however, before his relatives had managed to throw a public 
burden (the equipment of a ship of war) on their late ward, 
whereby his resources were yet further straitened. He now 
bt»cam(‘ a professional writer of speeches or pleas (\nyoypd,<^\*i) 
for the law courts, sometimes speraking himself. Biographers 
have delighted to relate how painfully Demosthenes made him- 
self a toleralflc speaker, — how, with pebbles in his mouth, he 
tried his lungs against the waves, how he declaimed as he ran up 
hill, how he shut himself up in a cell, having first guarded himself 
against a longing for the haunts of men by shaving one side of 
his head, how he wrote out Thucydides tught times, how he was 
derided by the Assembly and encouraged by a judicious actor who 
met him moping about the Peiraeus. He certainly seems to have 
l>een the reverse of athletic (the stalwart Aeschines upbraids him 
with never having been a sportsman), and he probably had some 
sort of defect or impediment in his speech as a boy. Perhaps the 
most interesting fact about his work for the law courts is that 
he seems to have continued it, in some measure, through the most 
exciting parts of his great political career. The speech for 
Phormio belongs to the same year as the plea for Megalopolis. 
The speech against Boeotus “ Concerning the Name ” comes 
between the P'irst Philippic and the First Glynthiac. The speech 
against Pantaenetus comes between the speech “ On the Peace 
and the Second Philippic, 

^ Sec jebb's Attic Orators from Antiphon to Isaeos, vol. ii. p. 267 £. 


The political career of Demosthenes, from his first direct 
contact with public affairs in 355 b.c. to his death in 322, has 
an essential unity. It is the assertion, in successive 
forms adapted to successive moments, of unchanging Poutiemi 
principles. Externally, it is divided into the chap- 
ter which precedes and the chapter which foUows 
Qiaeronea. But its inner meaning, the secret of its indomitable 
vigour, the law which harmonizes its apparent contrasts, cannot 
be understood unless it is regarded as a whole. Still less can it 
be appreciated in all its large wisdom and sustained self-mastery 
if it is viewed merely as a duel between the ablest champion and 
the craftiest enemy of Greek freedom. The time indeed came 
when Demosthenes and Philip stood face to face as representative 
antagonists in a mortal conflict. But, for Demosthenes, the 
special peril represented by Philip, the peril of subjugation to 
Macedon, was merely a disastrous accident. Philip happened 
to become the most prominent and most formidable type of a 
danger which was already threatening Greece before his l:>aleful 
star arose. As Demosthenes said to the Athenians, if the 
Macedonian had not existed, they would have made another 
Philip for themselves. Until Athens recovered something of its 
old spirit, there must ever be a great standing danger, not for 
Athens only, but for Greece, — the danger that sooner or later, in 
some shape, from some quarter — no man could foretell the hour, 
the manner or the source — ^l:)arbarian violence would break up 
the gracious and undefilcd tradition of separate Hellenic life. 

What was the true relation of Athens to Greece ? The answer 
which he gave to this question is the key to the life of 
Demosthenes. Athens, so Demosthenes held, was the natural 
head of Greece. Not, however, as an empress holding subject 
or subordinate cities in a dependence more or less compulsory. 
Rather as that city which most nobly expressed the noblest 
attributes of Greek political existence, and which, by her pre- 
eminent gifts both of intellect and of moral insight, was primarily 
responsil>le, everywhere and always, for the maintenance of those 
attributes in their integrity. Wherever the cry of the oppressed 
goes up from Greek against Greek, it was the voice of Athens 
which should first remind the oppressor that Hellene differed 
from barbarian in postponing the use of force to the persuasions 
of equal law. Wherever a barbarian hand offered wrong to any 
city of the Hellenic sisterhood, it was the arm of Athens which 
should first be stretched forth in the holy strength of Apollo the 
Averter. Wherever among her own children the ancient loyalty 
was yielding to love of pleasure or of base gain, there, above all, 
it was the duty of Athens to see that the central hearth of Hellas 
was kept pure. Athens must never again seek “ empire in the 
sense which became odious under the influence of Cleon and 
Hyperbolus, — when, to use the image of Aristophanes, the allies 
were as Babylonian slaves grinding in the Athenian mill. Athens 
must never permit, if she could help it, the re-cstablishment of 
such a domination as Sparta exercised in Greece from the battle 
of Aegospotami to the battle of Lcuclra. Athens must aim 
at leading a free confederacy, of which the members should be 
Ixiund to her by their own truest interests. Athens must seek 
to deserve the confidence of all Greeks alike. 

Such, in the belief of Demosthenes, was the part which Athens 
must perform if Greece was to be safe. But reforms must be 
effected before Athens could be capable of such a part. The evils 
to be cured were different phases of one malady. Athens had 
long been suffering from the profound decay of public spirit. 
Since the early years of the Peloponnesian War, the separation 
of Athenian society from the state had been growing more and 
more marked. Tlic old type of tlic eminent citizen, who was at 
once statesman and general, had become almost extinct. Politics 
were now managed by a small circle of politicians. Wars were 
conducted by professional soldiers whose troops were chiefly 
mercenaries, and who were usually regarded by the politicians 
either as instruments or as enemies. The mass of the 
citizens took no active interest in public affairs. But, 
though indifferent to principles, they had quickly sensi- 
tive partialities for^ men, and it was necessary to keep them in 
good humour. Pericles had introduced the practice of giving a 
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small bounty from the treasury to the poorer citizens, for the pur- 
pose of enabling them to attend the theatre at the great festivals, 
— in other words, for the purpose of bringing them under the 
concentrated influence of the best Attic culture. A provision 
eminently wise for the age of Pericles easily became a mischief 
when the once honourable name of “ demagogue ” began to 
mean a flatterer of the mob. Before the end of the Pelopon- 
nesian War the festival-money {theoricon) was abolished. A few 
years after the restoration of the democracy it was again intro- 
duced. But until 354 b.c. it had never been more than a gratuity, 
of which the payment depended on the treasury having a surplus. 
In 354 B.c. Eubulus became steward of the treasury. He was 
an able man, with alipecial talent for finance, free from all taint 
of personal corruption, and sincerely .solicitous for the honour 
of Athens, but enslaved to popularity, and witliout principles 
of policy. His first measure was to make the festival-money a 
permanent item in the budget. Thenceforth this bounty was in 
reality very much what Demades afterwards called it, — the 
cement (KokXa) of the democracy. 

Years before the danger from Macedon was urgent, Demos- 
thenes had begun the work of his life, — the effort to lift the spirit 
Porenwic Athens, to revive the old civic loyalty, to rou.se the 
speeches t:ity into taking that place and performing that part 
la public which her own welfare as well as the safety of Greece 
causes, prescribed. Ilis formally political speeches must never 
be considered apart from his forensic speeches in public causes. 
The Athenian procedure against the proposer of an unconstitu- 
tional law — i.e. of a law incompatible with existing laws— had a 
direct tendency to make the law court, in such cases, a political 
arena. The same tendency was indirectly exerted by the 
tolerance of Athenian juries (in the absence of a presiding expert 
like a judge) for irrelevant matter, since it was usually easy for a 
speaker to make capital out of the adversary’s political ante- 
cedents. But the forensic speeches of Demosthenes for public 
causes are not only politick in this general sense. 'Ihey are 
documents, as indispensable as the Olynthiacs or Philippics, 
for his own political career. Only by taking them along with the 
formally political speeches, and regarding the whole as one 
unbroken series, can we see ch^arly the full scope of the task 
which he set before him, — a task in which his long resistance to 
Philip was only the most dramatic incident, and in which his 
real achievement is not to be measured by the event of 
(.‘tiaeronea. 

A forensic speech, composed for a pmblic cause, opens the 
political career of Demosthenes with a protest against a signal 
abuse. In 355 n.c., at the age of twenty-nine, he wrote the 
speech ** Against Androtion.” This combats on legal grounds a 
proposal that the out-going senate should receive the honour of a 
golden crown. In its larger aspect, it is a denunciation of the 
corrupt system which that senate represented, and especially of 
the manner in which the treasury had been administered by 
Aristophon. In 354 B.c. Demosthenes composed and spoke the 
oration “ Against Leptines,” who had effected a slender .saving 
for the state by the expedient of revoking those hereditary 
exemptions from taxation which had at various times been 
conferred in recognition of distinguished merit. The descendants 
of Harmodius and Aristogeiton alone had been excepted from 
the; operation of the law. This was the first time that the voice 
of Demosthenes himsc^lf had been heard on the public concerns 
of Athens, and the utterance was a worthy prelude to the career 
of a statesman. He answers the advocates of the retrenchment 
by pointing out that the public interest will not ultimately be 
served by a wholesale violation of the public faith. In the .same 
) ear he delivered his first strictly political speech, “ On the Navy 
Boards ” (Symmories). The Athenians, irritated by the support 
which Artaxerxes had lately given to the revolt of their allies, 
and excited by rumours of his hostile preparations, were feverishly 
eager for a war with Persia. Demosthenes urges that such an 
enterprise would at present be useless ; that it would fail to unite 
Greece ; that the energies of the city should be reserved for a real 
emergency ; but that, before the city can successfully cope with 
any war, there must be a better organization of resources, and. 


ir 

first of all, a reform of the navy, which he outlines with character* 
istic lucidity and precision. 

Two years later (352 b.c.) he is found dealing with a more 
definite question of foreign policy. Sparta, favoured by the 
depression of Thebes in the Phocian War, was threatening 
Megalopolis. Both Sparta and Megalopolis sent embassies to 
Athens. Demosthenes supported Megalopolis. The ruin of 
Megalopolis would mean, he argued, the return of Spartan 
domination in the Peloponnesus. Athenians must not favour 
the tyranny of any one city. They must respect the rights of all 
the cities, and thus promote unity based on mutual confidence. 
In the same year Demosthenes wrote the speech “ Against 
Timocrates,” to be spoken by the same Diodorus w'ho had before 
prosecuted Androtion, and who now combated an attempt to 
screen Androtion and others from the penalties of embezzlement. 
'ITie speech “ Against Aristocrates,” also of 352 n.c., reproves that 
foreign policy of feeble makeshifts which was now popular at 
Athens. The Athenian tenure of the Thracian Chersonese partly 
depended for its security on the good-will of the Thracian prince 
Cersobleptes. Charidemus, a soldier of fortune who had already 
played Athens false, was now the brother-in-law and the favourite 
of Cersobleptes. Aristocrates proposed that the person of 
Cliaridcmus should be invested with a special sanctity, by the 
enactment that whoever attempted his life should be an outlaw 
from all dominions of Athens. I)em*)sthencs points out that 
such adulation is as futile as it is fulsome. Athens can secure 
the permanence of her foreign possessions only in one way — by 
being strong enough to hold them. 

ITius, between 355 and 352, Demosthenes had laid down 
the main lines of his policy. Domestic administration must be 
purified. Statesmen must be made to feel that they 
are responsible to the state. They must not be allowed 
to anticipate judgment on their deserts by voting each 
other golden crowns. They must not think to screen mis- 
appropriation of public money by getting partisans to pass new 
laws about state-debtors. Foreign policy must be guided by a 
larger and more provident conception of Athenian interests. 
When public excitement demands a foreign war, Athens must not 
rush into it without asking whether it is neccs.sary, whether it 
will have Greek support, and whether she herself is ready for it. 
When a strong Greek city threatens a weak ontj, and seeks to 
yjurchasc Athenian connivance with the bribe of a l)ord(T-town, 
Athens must remember that duly and prudence alike command 
her to rcsi^ect the ind(‘pendcnce of all Circeks. When it is pro- 
posed, by w'ay of insuraiu-e on Athenian pt>ssessii>ns abroad, to 
flatter the favourite of a doubtful ally, Athens must remember 
that such devices will not avail a power which has no army 
except on paper, and no shij)s fit to leave their moorings. 

But the time liad gone by when Athenians could have tranquil 
leisure for domestic reform. A dangtT, calling for prompt action, 
had at last come very near. For six years Athens had 
been at war with Philip on account of his s(;iziire of Atheas 

Amphipolis. Meanwhile he had destroyed Potidaca ^pMUp, 

and founded Philippi. On the l'hrii(;ian coasts he liacl 
become master of Abdcra and Maronea. On the 1 hessalian coast 
he had acquired Methone. In a second invasion of 'rhcssaly, 
he had overthrown the Phocians under Onomarchus, and Jiad 
advanced to Thermopylae, to find the gates of Gn-ecc closed 
against him by an Athenian force. He had then marclu^d 
to Heracon on the Propontis, and had dictated a peace 
C'ers<)blepte.s. lie had formed an alliance with (ardia, Perinthus 
and Byzantium. Lastly, he had begun to show designs on the 
great Confederacy of Olynthus, the more warlike Miletus of 
the North. The First Philipi)ic of Demosthenes was .spoken in 
351 B.C. The Third PJiilippic— the latest of the extant political 
speeches- was sp(»ken in 341 b.c. Betwt^en these he fltjlivered 
eight political orations, of which seven are directly concerned 
with Philip. The whole .series falls into two great divisions. 
The first division comprises those .speeches which were spoken 
against Philip while he was .still a foreign power threatening 
Greece from without. Such are the First Philippic and the three 
orations for Olynthus. The second division cornpri.ses the S[)ceches 
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spoken against Philip when, by admission to the Amphictyonic 
Council, he had now won his way within the circle of the Greek 
states, and when the issue was no longer between Greece and 
Macedonia, but between the Greek and Macedonian p>artics in 
Greece. Such are the speech “ On the Peace,” the speech “ On 
the Eml^assy,” the speech “ On the Chersonese,” the Second and 
Third Philippics. 

The First Philippic, spoken early in 351 b.c., was no sudden 
note of alarm drawing attention to an unnoticed peril. On the 
contrary, the Assembly was weary of the subject. For 
PMlipplc. years the war witli Philip had been a theme of barren 
talk. Demosthenes urges that it is time to do some- 
thing, and to do it with a plan. Athens fighting Philip has fared, 
he says, like an amateur boxer opposed to a skilled pugilist. 
The helpless hands have only followed blows which a trained eye 
should have taught them to parry. An Athenian force must be 
stationed in the north, at Lemnos or Thasos. Of 2000 infantry 
and 200 cavalry at least one quarter must be Athenian citizens 
capable of directing the mercenaries. 

I.ater in the same year Demosthenes did another service to the 
cause of national freedom. Rhodes, severed by its own act from 
the Athenian Confederacy, had since 355 been virtually subject 
to Mausolus, prince (Svvwrrtjsi) of Caria, himself a tributary of 
Persia. Mausolus died in 351, and was succeeded by his widow 
Artemisia. The democratic party in Rhodes now appealed to 
Athens for help in throwing off the ('arian yoke. Demosthenes 
supported their application in his speech “ For the Rhodians.” 
No act of his life was a truer proof of statesmanship. He failed. 
But at least he had once more w'arned Athens that the cause of 
political freedom was everywhere her own, and that, w'herever 
that cause was forsaken, there a new danger was created both for 
Athens and for Greece. 

Next year (350) an Atlienian force under Phocion was sent to 
Euboea, in support of Plutarchus, tyrant of Erctria, against the 
faction of Cleil.an'hus. Demosthenes prote.sted against 
spending strength, needed for greater objects, on the 
local quarrels of a despot. Phocion won a victory at 
Tamynae. But tlic ” inglorious and costly w^ar ” entailed an 
outlay of more than £12,000 on the ransom of captives alone, 
and ended in the total destruction of Athenian influence through* 
oiit luiboea. That island was now left an opc'ii field for the 
intrigues of Philip. Worst of all, the party of Euhulus not only 
defeated a proposal, arising from this campaign, for applying the 
festival-money to the war-fund, but actually carried a law n\aking 
it high treason to renew' the proposal. The degree to which 
political enmity was exasperated by the Kuboean War may be 
judged from the incident of Midias, an adherent of Eliibiilus, 
and a type of op\ilent rowdyism. Demosthenes w'as choragus 
of his tribe, and was wearing the robe of that sacred office at 
the great festival in the theatre of Dionysus, when Midias struck 
him on the face. The affair was eventually compromised. Tlie 
speech “ Against Midias ” written by Demosthenes for the trial 
(in 349 ) was neither spoken nor completed, and remains, as few 
will regret, a skef<'h. 

It was now three years since, in 352, the Olynthians had sent 
an emljassy to Athens, and had made peace with their only sure 
ally. In 350 a second Olynthian cmba.ssy had sought 
anil obtained Athenian help. The hour of Olynthus 
had indeed come. In 349 Philip opened war against 
the Chalcidic towns of the Olynthian League. The First and 
Second Olynthiacs of Demosthenes were spoken in that year in 
support of sending one force to defend Olynthus and another to 
attack Philip. “ Better now than later,” is the thought of the 
First Olynthiac. The Second argues that Philip’s strength is 
overrated. The Third — spoken in 348 — carries us into the midst 
of action.' It deals with practic^ details. The festivid-fund 
must be used for the war. The citizens must serve in person. 


> It is Rcnerally agrood that the Third Olynthiac is the latest : but 
the question of the order of the First and Second has been niuch 
discussed. See Grote {History of Greece, chap. SH, appendix), who 
prefers the arrangement ii. i. iii., and Blass, Die attische Beredsamkeit, 
lii. p. 319. 


A few months later, Olynthus and the thirty-two towns < 
confederacy were swept from the earth. Men could walk 
their sites, Demosthenes said seven years afterwards, wi 
knowing that such cities had existed. It was now certair 
Philip could not be stopped outside of Greece. The qu< 
w'as, *What point within Greece shall he be allowed to rcac 
Eubulus and his party, with that versatility which i 
privilege of political vagueness, now began to call for a coi 
of the allies to consider the common danger. They foi 
brilliant interpreter in Aeschines, w'ho, after having been a ’ 
actor and a clerk to the assembly, had entered political life 
the advantages of a splendid gift for eloquence, a fine pres 
a happy address, a ready wit and a facile conscience. 
his opponents had thus suddenly become warlike, Dcmostl 
had become pacific. He saw that Athens must have tin 
collect strength. Nothing could be gained, meanwhile, by \ 
on with the war. Macedonian sympathizers at Athens, of v 
Philocrates was the chief, also favoured peace. Eleven en 
including Philocrates, Aeschines, and Demosthenes, were 
to Philip in February 346 b.c. After a debate at Athens, j 
was concluded with Philip in April. Philip on the one 
hand, Athens and her allies on the other, were to keep tet^ 
what they respectively held at the time when the peace PMi 
was ratified. But here the Athenians made a fatal 
error. Philip was bent on keeping the door of Greece ( 
Demosthenes was bent on shutting it against him. Philip 
now at war with the people of Halus in Thes.saly. Thebe.s 
for ten years been at war with Phocis. Here were two dis 
chances for Philip’s armed intervention in Greece. But il 
Halians and the Phocians were included in the peace, P 
could not bear arms against them without violating the pi 
Accordingly Philip insisted that they should not be inclu 
Demosthenes insisted they should be included. They 
not included. The result followed speedily. The same en 
were sent a second lime to Philip at the end of April 34^ 
the purpose of receiving his oaths in ratification of the pc 
It was late in June before he returned from Thrac'e to Pella — 
gaining, under the terms, all the towns that he had taken m 
while. He next took the envoys with him through Tlicssal 
Thermopylae. Tliere — at the invitation of Thessalians 
Tbtibans— he intervened in the Phocian War. Phala 
surrendered. Phocis was crushed. Philip took its 
place in the Amphictyonic ('ouncil, and was thus 
established as a (irecik power in the very centre, at thc^ ^ 
sacred hearth, of Greece. The right of pntccdcnce in 
consultation of the oracle {irfMfuu'rela) was transferred 1 
Athens to Phil ip. While indignant Athenians were clamoiirini 
the revocation of the peace, Demosthenes upheld it in his spi 
” On the Peace ” in September. It ought never to have I 
made on such terms, he said. But, having been made, it 
better be kept. If we went to war now, where should we 
allies ? And after losing Oropus, Amphipolis, Cardia, Chios, ( 
Rhodes, Byzantium, .shall we fight about the shadow of Delph 
During the eight y(.‘ars between the peace of Philocrates 
the battle of (liacronea, the authority of Demosthenes stea 
grew, until it became first predominant and then paramount, 
had, indeed, a melancholy advantage. Each year his arguir. 
was more and more cogently enforced by the logic of facts. 
344 he visited the Peloponnesus for the purpose of counteraci 
Macedonian intrigue. Mistrust, he told the Peloponncj 
cities, i.s the safeguard of free communities against tyra; 
Philip lodged a formal complaint at Athens. Here, as elsewh' 
the future master of Greece reminds us of Napoleon on the cvi 
the first empire. He has the same imperturbable and persiias 
effrontery in protesting that he is doing one thing at the mom 
when his energies are concentrated on doing the oppos 
Demosthenes replied in the Second Philippic. “ If,” he 
said, “ Philip is the friend of Greece, we are doing 
wrong. If he is the enemy of Greece, we arc doing 
right. Which is he ? I hold him to be our enemy, beca 
everything that he has hitherto done has benefited himself c 
hurt us." The prosecution of Aeschines for malversation on ■ 
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embassy (commonly known as De falsa legaiione), which was 
brought to an issue in the following year, marks the moral 
strength of the position now held by Demosthenes. When the 
gravity of the charge and the complexity of the evidence are 
considered, the acquittal of Aeschines by a narrow majority 
must be deemed his condemnation. The speech “ On the 
Affairs of the Chersonese*’ and the l^hird Philippic were the 
crowning efforts of Demosthenes. Spoken in the same year, 
341 B.C., and within a short space of each other, they must be 
taken together. The speech “ On the Affairs of the Chersonese ” 
regards the situation chiefly from an Athenian point of view. 
“ If the peace means,” argues Demosthenes, “ that Philip can 
seize with impunity One Athenian possession after another, but 
that Athenians shall not on their peril touch aught that belongs 
to Philip, where is the line to be drawn ? We shall go to war, 1 
am told, when it is necessary. If the necessity has not come 
yet, when will it come ? ” llie Third Philippic surveys 
Vbinppic. ^ horizon. It ascends from the Athenian to the 
Hellenic view. Philip has annihilated Olynthus and 
the Chalcidic towns. He has ruined Phocis. He has frightened 
Thebes. He has divided lliessaly. Euboea and the Pelo- 
ponnesus are his. His power stretches from the Adriatic to 
the Hellespont. Where shall be the end ? Athens is the last 
hope of Greece. And, in this final crisis, Demosthenes was the 
embodied energy of Athens. It was Demosthenes who went to 
Byzantium, brought the estranged city back to the Athenian 
alliance, and snatched it from the hands of Philip. It was 
Demosthenes who, when Philip had already seized Elatea, 
hurried to Thebes, who by his passionate appeal gained one last 
chance, the only possible chance, for (]reek freedom, who broke 
down the barrier of an inveterate jealousy, who brought Thelians 
to fight beside Athenians, and who thus won at the eleventh 
hour a victory for the spirit of loyal union which took aw^ay 
at least one bitterness from the unspeakable calamity of 
Chaeronca. 

But the work of Demosthenes was not closed by the ruin of his 
cause. During the last sixteen years of his life (338-322) he 
rendered services to Athens not less important, and 
iduaiGlppI perhaps more difficult, than those which he had 
activity, rendered before, lie was now, as a matter of course, 
foremost in the public affairs of Athens. In January 337, at the 
annual winter Festival of the Dead in the Outer Ceram icus, he 
spoke the funeral oration over those who had fallen at ("haeronea. 
He was member of a commission for strengthening the fortifica- 
tions of the city He administered the festival-fund. 

During a dearth which visited Athens between 330 anti 326 he 
was charged wdth the tjrganization of public relief. In 324 he was 
chief {dpxtOmpo^) of the sacred embassy to Olympia. Already, 
in 336, C'tesiphon had proposed that Demosthenes should receive 
a golden crown from the state, and that his extraordinary merits 
should be proclaimed in the theatre at the Great Dionysia. The 
proposal was adopted l)y the senate as a bill (ir/io^oiUcv/Aa) : 
but it must be passed by the Assembly before it could l)ecomc 
an act (^7}<^/,rr/za). To prevent this, Ae.schines gave notice, in 336, 
that he intended to proceed against Ctesiphon for having proposed 
an unconstitutional measure. For six years Aeschines avoided 
action on this notice. At la.st, in 330, the patriotic party felt 
strong enough to force him to an issue. Aeschines spoke the 
speech ” Against Ctesiphon,” an attack on the whole public life 
of Demosthenes. Demosthenes gained an overwhelming victory 
for himself and for the honour of Athens in the most finished, the 
most sjdendid and the most pathetic work of ancient eloquence 
—the immortal oration “ On the Crown.” 

Tn the winter of 325-324 Harpalus, the receiver-general of 
Alexander in Asia, fled to Greece, taking with him 8000 mcrcen- 
aries, and treasure equivalent to about a million and 
Harpa^B, ^ ^I^artcr sterling. On the motion of Demosthenes 
he was warned from the harbours of Attica. Having 
left his troops and part of his treasure at Taenarum, he again 
presented himself at the Peiraeus, and was now admitted. He 
spoke fer\^ently of the opportnnitv wduch offered itself to those 
who loved the freedom of Greece. All Asia would rise with Athens 
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to throw' off the hated yoke. Fiery patriots like Hypereides were 
in raptures. For zeal which could be bought Harpalus had other 
persuasions. But Demosthenes stood firm. War with Alexander 
would, he saw, be madness. It could have but one result, — some 
indefinitely wor.se doom for Athens. Antipater and Olympias 
presently demanded the surrender of Harpalus. Demosthenes 
opposed this. But he reconciled the dignity with the loyalty of 
Athens by carrying a decree that Harpalus should be arrested, 
and that his treasure should be deposited in the Parthenon, to be 
held in trust for Alexander. Harpalus escaped from prison. 'I'he 
amount of the treasure, w'hich Harpalus had stated as 700 talents, 
proved to be no more than 350. Demosthenes proposed that the 
Areopagus should inquire what had become of the other 350. 
Six months, spent in party intrigues, passed before the Areo- 
p^us gave in their report (diro^atns). The report inculpated 
nine persons. Demosthenes headed the list of the accused. 
Hypereides was among tlie ten public prosecutors. Demos- 
thenes was condemned, fined fifty talents, and, in default of 
payment, imprisoned. After a few days he escaped from prison 
to Aegina, and thence to Troczen. I’wo things in this obscure 
affair are beyond reasonable doubt. First, that Demosthenes 
was not bribed by Harpalus. llie hatred of the Macedonian 
party towards Demosthenes, and the fury of those vehement 
patriots who cried out that he had betrayed their biist oppor- 
tunity, combined to procure his condemnation, with the help, 
probably, of some appearances which were against him. 
Secondly, it can hardly be questioned that, by withstanding the 
hot-headed patriots at this juncture, Demosthenes did heroic 
service to Athens. 

Next year (323 B.c.) Alexander died. Then the voice of Demos- 
thenes, calling Greece to arms, rang out like a tnirnpet. Early 
in August 322 the battle of (rannon decided the 
Lam ian War against Greece. Antipater demanded, as Bad of 

the condition on which he would refrain from besieging 
Athens, the siuTcnder of the leading patriots. I)e- 
mades moved the decree of the Assembly by which Demosthenes, 
Hypereides, and some others were (-ondemned to death as 
traitors. On the 20th of Boedromion (September 16) i^emon- 
322, a Macedonian garrison occupied Munychia. It theatM 
w'as a day of solemn and happy memories, a day 
devoted, in the celebration of the Great Mysteries, to ^Bmatd. 
sacred joy, — the day on which the glad procession of the Initiated 
returned from Eleusis to Athens. It happened, however, to have 
another a.ssociation, more significant than any ironical contrast 
for the pre.scnt purpo.se of Antipater. It was the day on whi(‘h, 
thirteen years before, Alexander had punished the rebellion of 
I'hebes with annihilation. 

The condemned men had fled to Aegina. Parting there from 
Hypereides and the rest, Demosthenes went on to ('alauria, a 
small island off the coast of Argolis. In (alauria there 
was an ancient temple of Poseidon, once* a centre of 
Minyan and Ionian worship, and surrounded with a 
l>ecnliar .sanctity as having been, from time immemorial, an 
inviolable refuge for the jnirsiied. Here Demosthenes .sought 
asylum. Archias of 'ITiurii, a man who, like Aeschines, had begun 
life as a tragic actor, and w'ho was now in the pay of Antipater, 
soon traced the fugitive, landed in (alauria, and aj^peared Ix^fore 
the temple of Poseidon with a body of Thracian spearmen. 
Phitarclvs picturesf|ue narrative bears the marks of artistic 
elaboration. Demosthenes hafl dreamed the night before that 
he and Archias w'cre competing for a prize as tragic actors ; thf; 
hou.se applauded Demosthenes: but his chorus was shal)l)ily 
equipped, and Archias gained the prize. Archias was not the 
man to stick at .sacrilege. In Aegina, Hypereides and the others 
had been taken from the shrine of Aeacus. But he hesitated to 
violate an asylum so peculiarly sacred as the ( alaurian temple. 
Standing before its open door, WMth his Thracian soldiers around 
him, he endeavoured to prevail on T)emosthenes tf) quit the holy 
precinct. Antipater would be certain to parflon him. Demo.s- 
thenes .sat silent, with his eyes fixed on the ground. At last, as 
the emissary persisted in his bland persuasions, he looked up and 
said, — “ Archias, \'ou never moved me by your acting, and you 
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will not move me now l)y your promises.” Archias lost his temper, 
and began to threaten. ” Now,” rejoined Demosthenes, “ you 
speak like a real Macedonian oracle ; before you were acting. 
Wait a moment, then, till I write to my friends.” With these 
words, Demosthenes withdrew into the inner part of the temple, 
— -still visible, however, from the entrance. He took out a roll of 
paper, as if he were going to write, put the pen to his moutli, and 
bit it, as was his habit in composing. Then he threw his head 
back, and drew his cloak over it. The Thracian spearmen, who 
were watching him from the door, began to gibe at his cowardice. 

Archias went in to him, encouraged him to rise, 
“ repeated his old arguments, talked to him of reconcilia- 
tion with Antipater. By this time Demosthenes felt that the 
poison which he had sucked from the pen was beginning to work. 
He drew the cloak from his face, and looked steadily at Archias. 
“ Now you can play the part of Oeon in the tragedy as soon as 
you like,” he said, “ and cast forth my body unburied. But I, 
O gracious Poseidon, quit thy temple while I yet live ; Antipater 
and his Macedonians have done what they could to pollute it.” 
He moATd towards the door, calling to them to support his 
tottering steps. He had just passed the altar of the god, when he 
fell, and with a groan gave up the ghost (C 3 ctober 322 b.c.). 

As a statesman, Demosthenes needs no epitaph but his own 
words in the speech “ On the Crown,” — 1 say that, if the event had 
hem manifest to the whole world beforehaftd, not even then 
^meur Athens to have forsaken this course, if Athens had 
any regard for her glory, or for her past, or for the ages to 
come. The Persian soldier in ficrodotus, following Xerxes to 
foreseen ruin, confides to his fellow-guest at the lianquet that the 
bitterest pain which man can know is iroXXa (ttpoviovra 

-complete, but helpless, prescience. In the grasp of a 
more inexorable necessity, the champion of Greek freedom was 
borne onward to a more tremendous catastrophe than that which 
strewed the waters of Salamis with Persian wrecks and the field of 
Plataea with Persian dead ; but to him, at least, it was given to 
proclaim aloud tlie clear and sure foreboding that filled his soul, 
to do all that true he.art and free hand could do for his cause, and, 
though not to save, yet to encounige, to console and to ennoble. 
As the inspiration of his life was larger and higher than the mere 
courage of resistance, so his merit must be regarded as standing 
altogether outside and al)ove the struggle with Maccdon. The 
great purpo.se which he set before him was to revive the public 
spirit, to restore the political vigour, and to re-establish the 
Panhellenic influence of Athens, — never for her own advantage 
merely, but always in the interest of Greece. Ilis glory is, that 
while he lived lie helped Athens to live a higher life. Wherever 
the noblest expressions of her mind are honoured, wherever the 
large conceptions of Pericles command the admiration of states- 
men, wherever the architect and the sculptor love to dwell on the 
masterpieces of Ictinus and Pheidias, wherever the spell of ideal 
beauty or of lofty contemplation is exercised by the creations of 
Sophocles or of Plato, there it will l>e remfmbered that the spirit 
which wrought in all these would have passed sooner from among 
men, if it had not been recalled from a trance, which others were 
content to mistake for the last sleep, by the passionate breath of 
Demosthenes. 

The orator in whom artistic genius was united, more perfectly 
than in any other man, with moral enthusiasm and with intel- 
lectual gra.sp, has held in the modem world the same 
Ontory, which was accorded to him in the old ; but he 

cannot enjoy the same appreciation. Macaulay's ridicule has 
rescued from oblivion the criticism which pronounced the 
eloquence of C hatham to be more ornate than that of Demos- 
thenes, and less diffuse than that of C'icero. Did the critic, asks 
Macaulay, ever hear any speaking that was less ornamented than 
that of Demosthenes, or more diffuse than that of Cicero ? Yet 
the critic's remark was not so pointless as Macaulay thought 
it. Sincerity and intensity are, indeed, to the modern reader, 
the most obvious characteristics of Demosthenes. His style is, 
on the whole, singularly free from what we are accustomed to 
regard as rhetorical embellishment. Where the modem orator 
would employ a wealth of imagery, or elaborate a picture in 


exquisite detail, Demosthenes is content with a phrase or a 
word. Burke uses, in reference to Hyder Ali, the same image 
which Demosthenes uses in reference to Philip. “ C^ompounding 
all the materials of fury, havoc, desolation, into one black cloud, 
he hung for a while on the declivity of the mountains. Whilst 
the authors of all these evils were idly and stupidly gazing on this 
menacing meteor, which darkened sdl their horizon, it suddenly 
burst, and poured down the whole of its contents upon the plains 
of the Carnatic.” Demosthenes forbears to amplify. ” The 
people gave their voice, and the danger which hung upon our 
borders went by like a cloud.” To our modem feeling, the 
eloquence of Demosthenes exhibits everywhere a general stamp 
of earnest and simple strength. But it is well to remember the 
charge made against the style of Demosthenes by a contempo- 
rary Greek orator, and the defence offered by the best Greek 
critic of oratory. Aeschines reproached the diction of Demos- 
thenes with excess of elaboration and adornment (xTc/otc/^ym). 
Dionysius, in reply, admits that Demosthenes does at times 
depart from simplicity, — ^that his style is sometimes elaborately 
ornate and remote from the ordinary usage. But, he adds, 
Demosthenes adopts this manner where it is justified by the 
elevation of his theme. The remark maj^ serve to remind us of 
our modern disadvantage for a full appreciation of Demosthenes. 
The old world felt, as we do, his moral and mental greatness, his 
fire, his self-devotion, his insight. But it felt also, as we can 
never feel, the versatile perfection of his skill. Tliis it was that 
made Demasthenes unique to the ancients. The ardent patriot, 
the far-seeing statesman, were united in his person with the con- 
summate and unapproachable artist. Dionysius devoted two 
special treatises to Demosthenes, — one on his language and style 
(kiKTiKoii Tofl*c>s'), the other on his treatment of subject-matter 
(irpayfuiTiKo^i tottos ). 'Die latter is lost. The former is one of 
the best essays in literary criticism which antiquity has 
bequeathed to us. The idea which it works out is that Demos- 
thenes has perfected Greek prose by fusing in a glorious harmony 
the elements which had hitherto belonged to separate types. 
Hie austere dignity of Antiphon, the plain elegance of Lysias, 
the smooth and balanced finish of that middle or normal char- 
acter which is represented by Isocrates, have come together in 
Demosthenes. Nor is this all. Tn each species he excels the 
specialists. He surpasses the school of Antiphon in perspicuity, 
the school of Lysias in verve, the school of Isocrates in variety, in 
felicity, in symmetry, in pathos, in power. Demosthenes has at 
command all the discursive brilliancy which fascinates a festal 
audience. He has that power of concise and lucid narration, of 
terse reasoning, of persuasive appeal, which is required by the 
forensic speaker. His political eloquence can worthily image 
the majesty of the state, and enforce weighty counsels with lofty 
and impassioned fervour. A true artist, he grudged no labour 
which could make the least part of his work more perfect. 
Isocrates spent ten years on the Panegyricus. After Plato's 
death, a manuscript was found among his papers with the first 
eight words of the Republic arranged in several different orders. 
What wonder, then, asks the Greek critic, if the diligence of 
Demosthenes was no less incessant and minute ? “ To me,” 
he says, “ it seems far more natural that a man engaged in com- 
posing political discourses, imperishable memorials of his power, 
should neglect not even the smallest details, than that the 
veneration of painters and sculptors, who are darkly showing 
forth their manual tact and toil in a corruptible material, should 
exhaust the refinements of their art on the veins, on the feathers, 
on the down of the lip, and the like niceties.” 

More than half of the sixty-one speeches extant under the name 
of Demosthenes arc certainly or probably spurious. The results 
to which the preponderance of opinion leans are given 
in the following tabic. Tliose marked a were already 
rejected or doubted in antiquity ; those marked m, first in 
modem times : ^ 

1 The dates agree in the main with those given by A. D. Sch&fer 
in Demosthenes und seine Zeit (2nd cd., 1885-1887), and by F. Blass 
in Die attische BeredsamkeU (1887-1898), who regards thirty-three 
(or possibly thirty-five) of the speeches as genuine. 
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Or. 
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Or. 
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Or. 

37 - 

(»«) 
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354 

352 
351 
351 

34<J 
34 <> 

34H 

34 <^ 

344 
34 ' 

34 ' 

342 B.c. 


I, DELIBERATIVE SPEECHES. 

Genuine. 

On the Navy Boards 
For the i’eoplc o£ Megalopolis , 

First Philippic 
For the Rhodians . 

First Olynthiac 
Second Olynthiac . 

Third Olynthiac 
On the l*eacc 
Second Philippic 
On the Affairs of the Chersonese 
Third Philippic 

Sl'lJRIOUS. 

On Hal&nncsus (by Tiegesippiis) 

Rhetorical Forgeries. 

On the Treaty with Alexander. 

Fourth I’hilippic. 

Answer to Philip’s Letter.' 

Pliilip’s Letter. 

On the Assessment (trAvTaf^it). 

II. FORENSIC SPEECHES. 

A. In Puulic Causes. 

Genuine. 

355 B 
354 

352 
352 

349 
343 

330 

Srukioiis. 

In Thcocrineni ..... 339 u. 

26. In Aristogilona 1 . and If. (Rhetorical forgeries). 

B. Tn 1*uivate Causes. 

Genuine. 


Ill Midiam 


Contra Spiidiain 
Contra Cailiclern 
In Cononein . 

Pro Pliorinione 
Contra Boeotum do ^ 
Contra Pantaenctum 


3^4 
362 
' ? 

? 

35 <'> 

352 

350 

34^>“5 


Spurious. 

{The first eight of the following are given hy Schafer to Apollodorus.) 
{m) Or. 52. Contra Callippum . ... 3fKj-8 b.c. 

{a) Or. 53. Contra Nicostratum , , after 368 

{a) Or. 4<i. Ctmtia Timothcriim 
{m) Or. 50. Contra Poly clem 
(rt) Or. 47. In Rvcrgiim et Mtiesibulum 
(m) Or. 45, 46. Tn Stephaniim 1 . et 11 . 

(fl) Or. 59. Tn Neacraiii . 

{m) Or. 51. On theTrierarchicCrowm (by CephisO' 
dotus ?) . 

(m) Or. 43. Contra Macartatum 
(m) Or. 48. In Olympiodorum . 

(wi) Or. 44. Contra l.eocharcm . 

(a) Or. 35. Contra Lacritum 
{a) Or. 42. Contra i'haenippum 
(w) Or. 32. Contra Zenothemin 
{m) Or. 34. Contra Phormionein 
{m) Or. 29. Contra Aphobum pro Phano 
(a) Or. 40. Contra Bocotiim de Dote 
(w) Or. 57. Contra Enbulidem . 

{m) Or. 33. Contra Apaturium . 

(a) Or. 36. Tn Dionysotloruin . . . not before 322-1 

Or. 60 (rir(rcf0ios) and Or. 61 (tpuriKos) are works of rhetor- 
icians. The six epistles are also forgeries ; they were used by the 
compascr of the twelve cpi.sllcs which liear the name of Aeschines. 
The 56 TTpoolfjLta, exordia or sketches for political speeches, are by 
various hands and of various dates.® They arc valualilc as being 
compiled from Deino.sthenes himself, or from other classical models. 

Tflie ancient fame of Demosthenes as an orator can be compared 
only with the fame of Homer a.s a poet. Cicero, with generous 
appreciation, recognizes Demosthenes as the standard of perfec- 
tion. Dionysius, the closest and most penetrating of his ancient 
critics, exhausts the language of admiration in showing how 

' Or. 1 1 and 12 are probably both by Anaximenes of Lampsacus. 

® According to Bla.ss, the second and tliird epistles and the exordia 
arc genuine. 
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Demosthenes united and elevated whatever had been best in 
earlier ms^ters of the Greek idiom. Hermogenes, in his works 
on rhetoric, refers to Demosthenes as » the 

orator. The writer of the treatise On Sublimity knows 
no heights loftier than those to which Demosthenes Demos' 
has risen. From his own younger contemporaries, 

Aristotle and Theophrastus, who founded their theory of rhetoric 
in large iiart on his practice, down to the latest Byzantines, the 
consent of theorists, orators, antiquarians, anthologists, lexico- 
graphers, offered the same unvarying homage to Demosthenes. 
His work busied commentators such as Xenon, Minucian, 
Basilicus, Aclius, Theon, Zosimus of Gaza. Arguments to his 
speeches were drawn up by rhetoricians so distinguished as 
Numenius and Libanius. Accomplished men of letters, such as 
Julius Vestinus and Aelius Dionysius, selected from his writings 
choice passages for declamation or perusal, of which fragments 
are incorporated in the miscellany of Pbotius and the lexicons 
of TJarpociralion, Pollux and Suidas. It might have been 
anticipated that the purity of a text so widely read and so 
renowned would, from the earliest times, have been guarded with 
jealous care. The works of the three great dramatists had been 
thus protected, about 340 b.c., by a standard Attic recension. 
But no such good fortune befell the w^orks of Demosthenes. 
Alexandrian criticism \vas chiefly occupied with poetry. The 
titular works of Demosthenes were, indeed, registered, with 
those of the other orators, in the catalogues (/Vi/to/rko? irtVaxcs) 
of Alexandria and Pergamum. But no thorough attempt was 
made to separate the authentic works from those spurious works 
which had even then become mingled with them. Philosophical 
schools which, like the Stoic, felt the ethical interest of Demos- 
thenes, cared little for his language. The rhetoricians who 
imitated or analysed his style cared little for the criticism of his 
text. Their treatment of it had, indeed, a direct tendency to 
falsify it. It was customary to indiaite by marks those passages 
which were especially useful for study or imitation. It then 
became a rhetorical exercise to recast, adapt or interweax e such 
passages. Sopalcr, the commentator on Hermogenes, wrote on 
fieraPoXai k(u furaTroiycru*; Twe ArffiofrOtvotf^ “ adap- 

tations or transcripts of passages in Demosthenes.” Such 
manipulation could not but lead to interpolations or confusions 
in the original text. Great, too, as was the attention bestowed 
on the thought, sentiment and style of Demosthenes, compara- 
tively little care was bestowed on his subject-matter. He was 
studied more on the moral and the formal side than on the real 
side. An incorrect substitution of one name for another, a reading 
which gave an impossible date, insertions of spurious laws or 
decrees, were points which few readers would stop to notice. 
Hence it resulted that, while Plato, 7'hucyrlides and Demos- 
thenes were the most universally popular of the classical prose- 
writers, the text of Demostlienes, tiie most widely used perhaps 
of all, was also the least pure. His more careful stuuents at 
length made an effort to arrest the process of corruption. 
Editions of Demosthenes based on a critical recension, and called 
*ATTt.Ktava (avTiypaiftti)^ came to be distinguished from the 
Vulgates, or 

Among the extant manuscripts of Demosthene.s — upwards of 
170 in number — one is far superior, as a whole, to the rest. This 
is Parisinus S 2934, of the loth cimtiiry. A com- 
parison of this MS. with the extracts of Aelius, 

.Aristcicles and Harpocralion from the Third Philippic 
favours the view that it is derived from an *ATTiKtarc 5 v, whereas 
the used by Hermogenes and by the 

rhetoricians generally, have been the chief sources of our other 
manuscripts. The collation of this manuscript l>y Immanuel 
Bekker first placed the textual criticism of Demosthenes on a 
sound fooling. Not only is this manuscript ne.irly free from 
interpolations, but it is the sole voucher for many excellent 
readings. Among the other MSS., some of the most important 
are — Marcianus 416 F, of the loth (or iith) century, the basis 
of the Aldine edition ; Augustanus I. (N 85), derived from the 
last, and containing .scholia to the speeches on the Crown and the 
Embassy, by Ulpian, with some by a younger writer, who was 
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perhaps Moschopulus ; Parisinus Y ; Antverpiensis 12 — the last 
two comparatively free from additions. The fullest authority 
on the MSS. is J. T. Vomel, Notitia codicum Demosth., and 
Prolegomena Critica to his edition published at Halle (iB56~i857X 
pp. 175-178. J 

The extant scholia on Demosthenes arc for the most part poor. 
Thoir staple consists of Byzantine erudition ; and their value 
SehoUm chiefly on what they have preserved of older 

® criticism. They are better than usual for the Jlepl 
trT€<l»dvov, Kara T i/WKpdrov^ ; best for the Ihpl irapa.vpfxr- 
^ccas. The Greek commentaries ascribed to lllpian are especially 
defective on the historical side, and give little essential aid. 
Editions : — C. W. Muller, in Oral, Att, ii. (1847-1858); Scholia 
Graeca in Demoslh. ex cod. aucla et emendaia (Oxon., 1851; in 
W. Dindorf's ed.). 

BiuliogkaI'IIY. — liditio prtitceps (Aldus. VomVe. 150.4); J. J. 
Roiskc (with notes of J. Wolf, J. Taylor, J. Marklancl, &c., 1770- 
>775)1 revised edition of Reiske by G. H. Schafer (1823-1826): 
I. Bekkor. in Oraiorcs Attici (1823-1824), the iir.st (edition based on 
codex S (see above) ; W. S. DoVison (1828) ; J, G. BailtT and 
H. Sanppo (1850); W. Dindorl (in Teiibner .series, 1867, 4th <*d. by 
F. Blass, 1885 -1889) : H. Omont, fac.siniile edition of corlex 2 
(1892-1893) ; S. H. Butcher in Oxford Scriptorum Classicorum 
nibliotheca (1903 foil.) ; W. Dindorf (9 vols.. Oxfonl, i84f»-i85i), 
with notes of previous commentators and Greek scholia ; R. Whiston 
(political speeches) with introductions and notes (1 85(1 -1868). For 
a select list of the numerous Enp[lisli and foreign editions and trans- 
lations of separate s])eeches see J. B. Mayor, Guide to the Choice of 
Classical Hooks (1885, siippt. 1896). Mention may here be made of 
He corona by W. W. Goodwin (1901. cd. min., 1904) ; W. H. Simcox 
(1873, with Aeschines In Ctesiphontem) ; and T. E. Matheson 
(1899) ; Leptines by J. E. Saiidys (1890) ; De falsa legatione by 

R. Shilleto (4th ed.. 1874) ; Select Private Orations by j. E. Sandys and 
V. A. Paley (3rd ed., 1898, 1896) ; AJidias by W. W. Goodwin (1906). 

R. Kennedy’s coin]>lete translation is a model of scholarly tini.sh, 
and the appendices on Attic law, Ax,, are of great value. There are 
indices to Demosthenes by J. Reiske (ed. G. H. Schafer, 1823) ; 

S. Preuss (1892). Among recent papyrus finds are fragments of a 

special lexicon to the Afistorratea and a commentary i)y Didymiis 
(ed. II. ni(*ls and W. Schuhart, 1904). Illustrative liierature: A. D. 
Schafer, Demosthenes and s^ine Zeit (2nd «!.. 1885-1887), a masterly 
and exhaustive historicial work ; F. Bla-ss, Die atfische licredsamkcit 
(1887 1 89S) : W. J. Brodribb, “ Demo.sthcncs " in Ancient Classics 
for English Headers (1877) ; S. ll. Butcher. Introduction to the Study 
of Demosthenes (1881); C. G. Bdhnecke, Demosthenes, Lyknrgos, 
llyperidcs, nnd iht Zeitalter (i8f)4) ; A, Boiiille. Jiistoire de D/mos- 
thhie ( 2 ik 1 ed., 1868) ; J. Girard, Etudes stir V Aoquence attique (1874) ; 
M. Croiset, Des idi*es morales dans VJUoqnence politique dc Dt^mos- 
thf.ixe (1874): A. Hug, Demosthenes «/s p.ilitischcr Dcnker (1881); 
L. Bredit, L' /eloquence politique en Grdcc (2nd cd., 18S6) ; A. Bougot. 
Rwaliltf d'Ust hinc et Ih^moslhdne (1891). For fuller bibliograpiiical 
iiifonnatioM consult R. Nicolai, Griechische Literaturgeschichtc 
(1881) ; W. Engeluiaiin, .Srtiptores Gtaeci (18S1) ; G. Hiittncr in 
C. Huraiim's Jiihresbericht, li. (1889). (R. C. J.) 

DEMOTIC (Gr. 5 r;/x«Tixos, of or belonging to the people), a 
term, meaning popular, specially applied to that cursive script 
of the ancient Egyptian language used for business and literary 
purposes, — for the people. It is opposed to “hieratic” (Gr. 
ttpariK^, of or belonging to the priests), the script, an abridged 
form of the hicroglj'phic, used in transcribing the religiou.s texts. 
(See Writing, and Eovpt: U., Ancient, D. Language and Writing,) 

DEMOTICA, or Dimotica, a town of European Turkey, in the 
vilayet of Adrianople ; on the Maritza valley branch of the 
Constantinople-Salonica railway, about 35 m. S. of Adrianople. 
Pop. (1905) about 10,000. Demotica is built at the foot of a 
conical hill on the left liank of the river Kizildeli, near its junction 
with the Maritza. It was formerly the seat of a Greek arch- 
bishop, and besides the ancient citadel and palace on the summit 
(»f the hill contains several Greek churches, mosques and public 
baths. In the middle ages, when it was named Didymotichos, 
it was one of the principal marts of Thrace ; in modern times 
it has regained something of its commercial importance, and 
exports pottery, linen, silk and grain. These goods are sent 
to D^d^agatch for shipment. Demotica was the birthplace of the 

> Sec also H. Usciier in Nachrichten von det Kbnigl, Geselhchait der 
Wissenschaften zu Gottingen, p. i88 (1892) ; J. H. Lij)siiis. “ Zur Text- 
crilik des Demosthenes " in Herichtc . . . der Konigl. Sdchsischen 
Gesellschaft der Wissenschaften (1893) sjHxial reference to the 
papyrus linrls at the end of the T9lh century; E. Bethe, Demosthenis 
scriptorum corpus (1893b 


Turkish sultan Bayezid I. (1347) ; after the battle of Poltava, 
Charles XII. of Sweden resided here from February 1713 to 
October 1714. 

DEMPSTER, THOMAS (1579-1625), Scottish scholar and 
historian, was bom at Cliftbog, Aberdeenshire, the son of 
ITiomas Dempster of Muresk, Auchterless and Killesmont, 
sheriff of Banff and Buchan. According to his own account, 
he was the twenty-fourth of twenty-nine children, and was early 
remarkable for precocious talent. He obtained his early educa- 
tion in Aberdeenshire, and at ten entered Pembroke Hall, 
Cambridge ; after a short while he went to Paris, and, driven 
thence by the plague, to Louvain, whence by order of the pope 
he was transferred with several other Scottish students to the 
papal seminary at Rome. Being soon forced by ill health to 
leave, he went to the English college at Douai, where he remained 
three years and took his M.A. degree. While at Douai he wrote 
a scurrilous attack on Queen Elizabeth, which caused a riot 
among the English students. But, if his truculent character 
was thus early displayed, his abilities were no less conspicuous ; 
and, though still in his teens, he became lecturer on the 
Humanities at Tournai, whence, after but a .short stay,he returned 
to Paris, to take his degree of doctor of canon law, and become 
regent of the college of Navarre. He soon left Paris for Toulouse, 
w^hich in turn he was forced to leave owing to the hostility of the 
city authorities, aroused by his violent assertion of university 
rights. lie was now elected professor of eloquence at the 
university or academy of Nimes, but not without a murderous 
attack upon him by one of the defeated candidates and his 
supporters, followed by a suit for libel, which, though he ulti- 
mately won his case, forced him to leave the town. A short 
engagement in Spain, as tutor to the son of Marshal de Saint Luc, 
was terminated by another quarrel ; and Dempster now returned 
to Scotland with the intention of asserting a claim to his father’s 
estates. P'inding his relatives unsympathetic, and falling into 
heated controversy with the Presbyterian clergy, he made no 
long stay, but returned to Paris, where he remained for seven 
years, becoming professor in several colleges successively. At 
last, however, his temporary connexion with the college de 
Beauvais was ended by a feat of arms which proved him as stout 
a fighter with his sword as with his pen ; and, since his victory 
was won over officers of the king’s guard, it again became 
expedient for him to change his place of residence. The dedica- 
tion of his edition of Rosinus’ Anliqnitalmn Pomanorum corpus 
ahsolutissimum to King James 1 . had won him an invitation 
to the English court ; and in 1615 he went to London. His 
reception by the king was flattering enough ; but his hopes of 
preferment were dashed by the opposition of the Anglican clergy 
to the promotion of a papist. He left for Rome, where, after a 
short imprisonment on suspicion of being a spy, he gained the 
favour of Pope Paul V., through whose influence with Cosimo II., 
grand duke of Tuscany, he was appointed to the professorship of 
the Pandects at Pisa. He had married while in London, but ere 
long had reason to suspect his wife’s relations with a certain 
Englishman. Violent accusations followed, indignantly repudi- 
ated ; a diplomatic correspondence ensued, and a demand was 
made, and supported by the grand duke, for an apology, which 
the professor refused to make, preferring rather to lose his chair. 
He now set out once more for Scotland, but was intercepted by 
the Florentine cardinal Luigi Capponi, who induced him to 
remain at Bologna as professor of Humanity. This was the most 
distinguished post in the most famous of continental universities, 
and Dempster was now at the height of his fame. Though his 
Roman Antiquities and Scotia illustrior had been placed on the 
Index pending correction, Pope Urban VIII. made him a knight 
and gave him a pension. He was not, however, to enjoy his 
honours long. His wife eloped w'ith a student, and Dempster, 
pursuing the fugitives in the heat of summer, caught a fever, and 
died at Bologna on the 6th of September 1625. 

Dempster owed his great position in the history of scholarship 
to his extraordinary memory, and to the versatility which made 
him equally at home in philology, criticism, law, biography and 
history. His style is, however, often barbarous ; and the obvious 
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defects of his works are due to his restlessness and impetuosity, 
and to a patriotic and personal vanity which led him in Scottish 
questions into absurd exaggerations, and in matters affecting 
his own life into an incurable habit of romancing. The best 
known of his works is the Hisioria ecclesiastica f^entis Scotorum 
(Bologna, 1627). In this book he tries to prove that Bernard 
(Sapiens), Alcuin, Boniface and Joannes Scotus Erigena were 
all Scots, and even Boadicea becomes a Scottish author, 'fhis 
criticism is not applicable to his works on antiquarian subjects, 
and his edition of Benedetto Accolti's De hello a Christianis 
contra barharos (1623) has great merits. 

A portion of his Latin verse is printed in the first volume (pp. 306- 
354) of Delitiae poetarum Scotorum (Amsterdam, 1637). 

DEMURRAGE (from '' demur,” Fr. demeurer, to delay, 
derived from Lat. nwra), in the law of merchant shipping, the 
sum payable by the freighter to the shipowner for detention of 
the vessel in port beyond the number of days allowed for the 
purpose of loading or unloading (see Affreightment : under 
Charter-parties), The word is also used in railway law for the 
charge on detention of trucks ; and in banking for the charge 
per ounce made by the Bank of England in exchanging coin 
or notes for bullion. 

DEMURRER (from Fr. demeurer, to delay, Lat. morari), in 
English law, an objection taken to tlie sufficiency, in point of 
law, of the pleading or written statement of the other side. In 
equity pleading a demurrer lay only against the bill, and not 
against the answer ; at common law any part of the pleading 
could be demurred to. On the passing of the Judicature Act 
of 1875 the procedure with respect to demurrers in civil cases 
was amended, and, subsequently, by the Rules of the Supreme 
Oourt, Order XXV. demurrers were abolished and a more 
summary process for getting rid of pleadings which showed 
no reasonable cause of action or defence was ado|)ted, called 
pro('.eedings in lieu of demurrer. Demurrer in criminal cases 
still exists, but is now seldom resorted to. Demurrers are still 
in constant use in the United States. Sec Answer ; Pleading. 

DENAIN, a town of northern France in the department of 
Nord, 8 m. S.W. of Valenciennes by steam tramway. A mere 
village in the beginning of the 19th century, it rapidly increased 
from 1850 onwards,and, according to the census of 1 9o6,posscssed 
22,845 inhabitants, mainly engaged in the coal mines and iron- 
smelting works, to which it owes its development. There are 
also breweries, manufactories of machinery, sugar and glass. 
A school of commerce and industry is among the institutions. 
Denain has a port on the left bank of the Scheldt canal. Its 
vicinity was the scene of the decisive victory gained in 1712 by 
Marshal Villars over the allies commanded by Prince Eugte ; 
and the battlefield is marked by a monolithic monument 
inscribed with the verses of Voltaire : — 

*' Regardez dan.s Denain I’audacienx Villars 
Disputant le toniiern* a Taigle dcs CY\sars.” 

DENBIGH, WILLIAM FEILDING, iST Earl of (d. 1643), son 
of Basil Feilding' of Newnham Paddox in Warwickshire, and 
of Elizabeth, daughter of Sir Walter Aston, was educated 
at Emmanuel College, Cambridge, and knighted in 1603. He 
married Susan, daughter of Sir George Villicrs, sister of the 
future duke of Buckingham, and on the rise of the favourite 
received various offices and dignities. He was appointed custos 
rotulorum of Warwickshire, and master of the great wardrobe 
in 1622, and created baron and viscount Feilding in 1620, and 
carl of Denbigh on the 14th of September 1622. He attended 
Prince Charles on the Spanish adventure, served as admiral in 
the unsuccessful expedition to Cadiz in 1625, and commanded the 
disastrous attempt upon Rochelle in 1628, becoming the same 
year a member of the council of war, and in 1633 a member of the 
council of Wales. In 1631 T.,ord Denbigh visited the East. On 
the outbreak of the Civil War he served under Prince Rupert 

* The descent of the FcildinRS from the house of Habsbiirg, through 
the counts of Laufenburg and Rheinfclden. long considered authentic, 
and immortalized by Gibbon, has been j>rovcd to have been based on 
forged documents. Sec J. H. Round. Peerage and Family History 
(1901). 
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and was present at Edgehill. On the 3rd of April 1643 during 
Rupert’s attack on Birmingham he was wounded and died from 
the effects on the 8th, being buried at Monks Kirby in Warwick- 
shire. His courage, unselfishness and devotion to duty are much 
praised by Clarendon. 

See E. Lodge. Portraits (1850), iv. 113; J. Nichols, Hist, of 
Leicestershire (1807), iv. pt. i, 273 ; Hist. MSS. Comm ,Ser, 4th Rep. 
app. 254 : Cal. of State Papers. Dom. : Studies in Peerage and Family 
History, by j. 31. Round (1901), 21O. 

His eldest son, Basil Feilding, 2nd earl of Denbigh (c. 1608- 
1675), was educated at Emmanuel College, Cambridge. He was 
summoned to the House of Lords as Baron Feilding in March 
1629. After seeing military service in the Netherlands he was 
sent in 1634 by Charles 1. as ambassador to Venice, where he 
remained for five years. When the C'ivil War broke out Feilding, 
unlike the other members of his family, ranged him.self among 
the Parliamentarians, led a regiment of horse at Edgehill, and, 
having become earl of Denbigh in April 1643, was made com- 
mander-in-chief of the Parliamentary army in Warwickshire and 
the neighbouring counties, and lord-lieutenant of Warwickshire. 
During the year 1644 he was fairly active in the field, but in some 
quarters he was distrusted and he resigned his command after 
the passing of the selLdcnying ordinance in April 1645. At 
Uxbridge in 1645 Denbigh was one of therommissionersappoinled 
to treat with the king, and he undertook a similar duly at 
Carishrooke in 1647. Clarendon relates how at Uxbridge 
Denbigh declared privately that he regretted the position in 
which he found liimself, and expressed his willingness to serve 
(iharles I. He supported the army in its dispute with the 
parliament, but he would take no part in the trial of Charles J . 
Under the government of the commonwealth Denbigh was a 
member of the council of state, but his loyally to his former 
associates grew lukewarm, and gradually he cainc to be regarded 
as a royalist. In 1664 the earl was created Baron St Liz. 
Although four times married he left no issue when he died on the 
28lh of November 1675. 

His titles devolved on his nephew William Feildini; (1640- 
1685), son and heir of his lirother George (created Baron Feilding 
of I.x^caghe, Viscount ( allan and earl of Desmond), and the 
earldom of Desmond has been held by his descendants to the 
present d^.y in conjunction with the earldom of Denbigh, 

DENBIGH {Dinhych), a municipal and (with Holt, Ruthin 
and Wrexham) contributory parliamentary borough, market 
town and county town of Denbighshire, N. Wales, on brani^hcs 
of the London & North-Western and the Great Western railways. 
J'op. (1901) 6438. Denbigh Castle, surrounding the hill with a 
double wall, was built, in Edward I.’s reign, by Henry dc l.ac^y, 
earl of Lincoln, from whom the town received its first charter. 
The outer wall is nearly a mile round ; over its main gateway is a 
niche with a figure representing, possibly, Edward I., but more 
probably, dc Lacy. Here, in 1645, after the defeat of Rowton 
Moor, Charles J. found shelter, the castle long resisting the 
Parliamentarians, and Vieing reduced to ruins by his successor. 
ITie chief buildings are the Carmelite Priory (ruins dating 
perhaps from the 13th century); a Bluecoat school (1514); a 
free grammar school (1527) ; an orj^han girl school (funds left by 
Tliomas TIowcl to the Drapers’ Co., in Henry VII.’s reign); 
the town hall (built in 1572 by Robert Dudley, earl of Leicester, 
enlarged and restored in 1 780) ; an unfinislied church (Ixjgun 
by Leicester) ; a market hall (with arcades or “ rows,” such as 
tho.se of Chester or Yarmouth) ; and the old parish church of 
.St Marcella. 'J'he streams near Denbigh are the Clwyd and 
Elwy. The inhabitants of Denbigh arc chiefly ocnqiicd in 
the timber trade, butter-making, poultry-farming, lx)Otmaking, 
tanning and quarrying (lime, slate and paving-stones). 'ITie 
Ixirough of Dimbigh has a separate commission of the peace, but 
no separate court of quarter .sessions. The town has long been 
known as a W'cl.sh publishing centre, the vernacular newspaper, 
Bajier, being edited and printed here. Near Denbigh, at 
Bodelwyddan, &c., coal is worked. 

The old British tower and castle were called Castell caled 
fryn yn RhSs, the “ castle of the hard hill in Rhos.” Din in 
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Dinbych means a fort. There is a goblin well at the castle. 
Historically, David (Dafydd), brother of the last Llewelyn, was 
here (aei. Edward 1 .) perhaps on a foray ; also Heniy Lacy, who 
built ihc castle (aet. Edward 1 .), given to the Mortimers and to 
Leicester (under Edward III. and Elizabeth, respectively). 


and Shropshire, S. by Montgomery and Merioneth, and W. by 
Carnarvon. Area, 662 sq. m. On the N. coast, within the 
Denbighshire borders and l)etwecn Old Colwyn and Llandulas, 
is a wedge of land included in Carnarvonshire, owing to a change 
in the course of the Conwy stream. (Thus, also, Llandudno is 
partly in the liangor, and p^tly in the St Asaph, diocese.) The 
surface of Denbighshire is irregular, and physically diversified, 
in the iV. W. arc the bleak Hiraethog (“ longing ”) hills, sloping W. 
to the Conwy and E. to the Clwyd. In the N. arc Colwyn and 
Abergele bays, on the S. the Yspytty (LaL Hospitium) and 
Llangwm range, between Denbigh and Merioneth, From this 
watershed How the Elwy, Aled, Clywedog, Mcrddwr and Alwen, 
tributaries of the Clwyd, Conwy and Dec (Dyjrdwy). Some of 
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Central) and Rhosllanerchrhugog wi* Glyn Ceiri^ 

Western and Great Central raUways) *“ve 
Down the vaUey of Llangollen also runs the » 

London, weU buUt and passing through fine semery . At Na^lyn 
paving flags are raised, at W^i^^den 

Cdn 

millstone grit. 


DENBIGIfilHIRB (.Dinbych), a county of N. Wales, bounded slates, and good slates are also obtamed at Wyn wiric^ 

N. by the Irish Sea, N.E. by Flint and Cheshire, S.E. by Flint is plenty of limestone, with china stone at wymTO. 

1 o. f_ _ j — xi. — j \XT u.- Rhiwabon yields sandstone (for hones) and miustonc 

Chirk, Ruabon and Brymbo have coal mines. The giwt Minera 

is the principal lead mine. There is much bnck and pottery clay. 

The Ceiriog valley has a dynamite factory. Llangollen and 
Llansantffraid (St Bridgit’s) have woollen manufactares. 

The area of the ancient county is 423>499 ® popula- 


the vall ys contrast agreeably with the bleak hills, e.g. those 
of the Clwyd and Elwy, The portion lying between Ruabon 
(Rhiwabon) hills and the Dec is agricultural and rich in jninerals ; 
the Berwyn to Ofia’s Dyke (Wdl Off a) is wild and barren, 
except the Tanat valley, Llansilin and Ceiriog. One feeder of 
the Tanat forms the PistyJJ Khaiadr (waterspout fall), another 
rises in Llyncaws (cheese pool) under Moel Sych (dry bare-hill), 
the highest point in the county. Aled and Alwen arc both lakes 
and stn^ains. 

Geology. — The geology of the county is full of interest, as it 
develops all the principal strata that intervenes between the 
Ordovician and the Triassic series. In tluj Ordovician district, which 
extends from the southern boundary to tiu* Ceiriog. the Llaudeilo 
forniaiion of the (eastern slopes of the Berwyn and the Bala beds of 
shelly sandstone are traversed east and west by bands of intrusive 
folspaihic porphyry and ashes. The same formation occurs just 
within the county bor<ler at Cerrig-y-I')ruidion, Langum, BeUy.s>y- 
coed and in the Fairy Glen. Northwards from the Ceiriog to the 
limestoTie fringe at Llandrillo the Wenlock shale of the Silurian 
covers the entire mass of the Hiraethog and Clwydian hills, but 
verging on its western slo]ies into the Denbighshire grit, which may 
be traced southward in a continuous line from the mouth ot the 
Conway as far as Llanddewi Ystrad Knni in Radnorshire, near 
Pentre-V^oelas and C'onway they are abundantly fossiliferous. On its 
<*astcrn slope a narrow broken band of the Old Red, or what may lx* 
a conglomeratic basement bed of the Carboniferous Limestone series, 
crops up along the Vale of Clwyd and in Eglwyseg. Resting upon this 
the Carboniferous Limestone extends from Llanymynach, its extreme 
soutliern point, to the ('yrnybrain fault, and there forks into two 
divisions that terminate respectively in the Great Orme’s Head and 
in Talargoch, and are separated from each other by the denuded 
shales of the Mend Famma range. In the Vale of Clwyd the limestone 
underlies the New Rod Sandstone, and in the eastern division it is 
itself overlaid by the Millstone Grit of Ruabon and Minera, and by 
a long reach of the Coal Measures which near Wrexham are 4J m. 
in breadth. Eastward of these a broad strip of the red marly beds 
siicceed.s, formerly considered to be Permian but now regarded as 
belonging to the Coal Measures, and yet again between this and the 
Dee the ground is occupitd — as in the Vale of Clwyd — by the New 
Red rocks. .\s in the other northern counties of Wales, the whole 
of the lower ground is covered more or less thickly with glacial drift. 
On the western side of the Vale of Clwyd, at Cefn and Plas Heaton, 
the caves, wdncli are a common feature in such limestone districts, 
have yieldctl the remains of the rhinoceros, mammoth, hippopotamus 
and other extinct mammals. 

Coal is mined fron^ tin* Coal Measures, and from the limestone 
below. lea<l with silver and zinc ores have been obtained. Valuable 
lir<rclays and terra-cotta marls are also taken from the Coal Measures 
about 'Wrexham. 

The uplands being uncongenial for com, ponies, sheep and 
black cattle are reared, for fattening in the Midlands of England 
and sale in London. Oats and turnips, rather than wheat, 
barley and potatoes, occupy the tilled land. The county is 
fairly wooded. There are several important fanners’ clubs (the 
Denbighshire and Flintshire, the vale of Conway, the Cerrir; y 
dmidion, &c.). The London & North-Western railway (Holyhead 
line), with the Conway and Clw>’^d valleys branches, together | 
with the lines connecting Denbigh with Ruabon (Rhiwabon), 
via Ruthin and Corwen, Wrexham with Connah’s Quay (Great 


tion in 1901 of 129,942. The area of the administrative county 
is 426,084 acres. The chief towns are ; Wrexham, a minmg 
centre and N, Wales military centre, with a fine church; 
Denbigh; Ruthin, where assizes are held (here are a ^ammar 
school, a warden and a ijth-century castle rebuilt); Ll^go^n 
and Llanrwst; and Holt, with an old ruined castle, The 
Denbigh district of parliamentary boroughs is formed of: 


Denbigh (pop. 648^), Holt (1059), Ruthin (2643), and Wrexham 
(14,966). The county has two parliamentary divisions. The 
urban districts are : Abergele and Pensarn (208 j), Colwyn Bay 
and Colwyn (868g), Llangollen (3303), and Llanrwst (2645). 
Denbighshire is in the N. Wales circuit, assizes being held 
at Rutliin. Denbigh and Wrexham boroughs have separate 
commissions of the peace, but no separate quarter-session courts. 
The ancient county, which is in the diocese of St Asaph, contains 
seventy-five ecclesiastical parishes and districts and part of a 
parish. 

The county was formed, by an act of Henry VIIL, out of the 
lordships of Denbigh, Ruthin (Rhuthyn), Rhos and Rhyfoniog, 
which are roughly the Perfeddwlad (midland) between Conway 
and Clwyd, and the lordships of Bromfield, Yale (Idl, open land) 
and Chirkland, the old possessions of Gruffydd ap Madoc, 
arglwydd (lord) of Dinas Bran. Cefn (Elwy Valley) limestone 
caves hold the prehistoric hippopotamus, elephant, rhinoceros, 
lion, hyena, bear, reindeer, &c. ; Plas Heaton cave, the glutton ; 
Pont Newydd, felstone tools and a polished stone axe (like tliat 
of Rhosdigre) ; Carnedd Tyddyn Bleiddian, “ platycnemic 
(skeleton) men of Denbighshire ” (like those of Perthi Chwareu). 
Clawdd Coch has traces of tlie Romans ; so also Penygaer 
and Penbarras. Roman roads ran from Deva ((licster) to 
Segontium (Carnarvon) and from Deva to Mons Heriri (Tomen 
y mur). To their period belong the inscribed Gwylherin and 
Pentrefoclas (near Bcttws-y-coed) stones. The Valle Crucis 
Eliseg’s pillar ” tells of Brochrnael and the Cairlegion (Chester) 
struggle against ASthelfrith’s invading Northumbrians, a.d. 613, 
while Offa’s dike goes back to the Mercian advance. Near 
and parallel to Offa’s is the shorter and mysterious Watt’s 
dike. Chirk is the only Denbighshire castle comparatively 
untouched by time and still occupied. Ruthin has cloisters ; 
Wrexham, the Br)aiffynnon “ nunnery ” ; and at both are 
collegiate churches. Llanrwst, Gresford and Derwen boast 
rood lofts and screens; Whitchurch and Llanrwst, portrait 
brasses and monuments ; Derwen, a churchyard cross ; Gresford 
and Llanrhaiadr (Dyffryn Qwyd), stained glass. Near Abergele, 
known for its sea baths, is the ogof (or cave), traditionally the 
refuge of Richard II. and the scene of his capture by Bolingbroke 
in 1399. 

Sec J. Williams, Denbigh (1856), and T. F. Tout, Welsh Shires, 
DENDERA, a village in Upper Egypt, situated in the angle 
of the great westward bend of the Nile opposite Kena. Here 
was the ancient city of Tentyra, capital of the Tcntyrite nume, the 
sixth of Upper Egypt, and the principal seat of the worship of 
Hathor [Aphrodite] the cow-goddess of love and joy. The old 
Eg3q)tian name of Tentyra was written Tn-t (Ant), but the pro- 
nunciation of it is unknown : in later days it was Tn-t-t-ntr-t, 
ant of the goddess,” pronounced Ni-tentori, whence Tevrvpa, 
Tevrvpis. The temple of Hathor was built in the ist century b . c ., 
being begun under the later Ptolemies (Ptol. XIII.) and finished 
by Augustus, but much of the decoration is later. A great 
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rectangular enclosure of crude bricks, measuring about 900 x S50 
ft., contains the sacred buildings : it was entered by two stone 
gateways, in the north and the east sides, built by Domitian. 
Another smaller enclosure lies to the east with a gateway also 
of the Roman period. 

The plan of the temple may be supposed to have included a 
colonnaded court in front of the present facade, and pylon towers 
at the entrance ; but these were never built, probably for lack 
of funds. The building, which is of sandstone, measures about 
300 ft. from front to back, and consists of two oblong rectangles ; 
the foremost, placed transversely to the other, is the great 
hypostyle hall or pronaos, the broadest and loftiest part of the 
temple, measuring 135 ft. in width, and comprising about one- 
third of the whole structure ; the fagadc has six columns with 
heads of Ilathor, and the ceiling is supported by eighteen great 
columns. The second rectangle contains a small hypostyle hall 
with six columns, and the sanctuary, with their subsidiary 
chambers. The sanctuary is surrounded by a corridor into which 
the chambers open : on the west side is an apartment forming a 
court and kiosk for the celebration of the feast of the New 
Year, the principal festival of Dendera. On the roof of the 
temple, reached by two staircases, are a pavilion and several 
chambers dedicated to the worship of Osiris. Inside and out, 
the whole of the temple is covered with scenes and inscriptions 
in crowded characters, of ceremonial and religious import ; the 
decoration is even carried into a remarkable series of hidden 
passages and chambers or crypts made in the solid walls for the 
reception of its most valuable treasures. The architectural style 
is dignified and pleasing in design and proportions, llie interior 
of the building has been completely cleared : from the outside, 
however, its imposing effect is quite lost, owing to the mounds 
of rubbish amongst which it is sunk. North-east of the entrance 
is a Birth House ” for the cult of the child Ilarsemteu, and 
behind the temple a small temple of Isis, dating from the reign 
of Augustus, 'llie original foundation of the temple must date 
back to a remote time : the work of some of the early builders 
is in fact referred to in the inscriptions on the present structure. 
Petrie’s excavation of the cemetery Ixjhind the temple enclosures 
revealed burials dating from the fourth dynasty onwards, the 
most important being mastables of the period from the sixth 
to the eleventh dynasties ; many of these exhibited a peculiar 
degradation of the contemporary style of sculpture. 

The zodiacs of the temple of Dendera gave rise to a consider- 
able literature before their late origin was established by 
("hampollion in 1822 : one of them, from a chamber on the roof, 
was removed in JS20 to the Biblioth^que Nationale in Paris. 
Figures of the celebrated Cleopatra VI. occur amongst the 
sculptures on the exterior of the temple, but tliey are purely 
conventional, without a trace of portraiture, llorus of Edfu, 
the enemy of the crocodiles and hippopotami of Set, appears 
sometimes as the consort of Hathor of Dendera. The skill 
displayed by the Tenty rites in capturing the crocodile is referred 
to by Strabo and other Greek writers. Juvenal, in his seventeenth 
satire, takes as his text a religious riot between the Tentyrites 
and the neighbouring Ombites, in the course of which an unlucky 
Ombite was torn to pieces and devoured by the opposite party. 
The Ombos in question is not the distant (Imbos south of Edfu, 
where the crocodile was worshipped ; Petrie has shown that 
opposite Coptos, only about 15 m. from Tentyra, there was 
another Ombos, venerating the hippopotamus sacred to Set. 

Soc A. Mariette, Dend^rah (5 vols. atlas and text, 1869-1880); 
W. M. F. Petrie, Denderah (1900) ; Nagada and BaUas (1896). 

(F. Ll. G.) 

DENDROCOMETES (so named by F. Stein), a genus of 
suctorian Infusoria, characterized by the repeatedly branched 
attached body ; each of the lobes of the body gives off a few 
retractile tentacles. It is parasitic on the gills of the so-called 
freshwater shrimp Gammarus pulex. 

For its conjugation see Sydney H. Hickson, in Quarterly Jouvn, of 
Microsc, Science, vol. xlv. (1902), p. 325. 

DENE-HOLES, the name given to certain caves or excavations 
in England, which have been popularly supposed to be due to the i 
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Danes or some other of the early northern invaders of the country. 
The common spelling “ Dane hole ” is adduced as evidence of 
this, and individual names, such as Vortigem’s Caves at Margate, 
and Canute’s Gold Mine near Bexley, naturally follow the same 
theory. The word, however, is probably derived from the Anglo- 
Saxon den, a hole or valley. There are many underground 
excavations in the south of the country, also found to some extent 
in the midlands and the north, but true dene-holcs are found 
chiefly in those parts of Kent and Essex along the lower banks 
of the Thames. With one exception there are no recorded 
specimens farther east than those of the Grays Thurrock district, 
situated in Hangman’s Wood, on the north, and one near 
Rochester on the south side of the river. 

The general outline of the formation of t}:esc caves is invariably 
the same. The entrance is a vertical shaft some 3 ft. in diameter 
falling, on an average, to a depth of 60 ft. 'fhe depth is regulated, 
obviously, by the depth of the chalk from the surface, but, 
although chalk could have been obtained close at hand within 
a few feet, or even inches, from the surface, a depth of from 
45 to 80 ft., or more, is a characteristic feature. It is believed 
that dene-holes were also excavated in sand, but as these would 
be of a perishable nature there are no available data of any 
value, ihe shaft, when the chalk is reached, widens out into a 
domed chamber with a roof of chalk some 3 ft. tliick. 'Jhe walls 
frequently contract somewhat as they near the floor. As a rule 
tlieie is only one chamber, from 16 to 18 ft. in height, beneath 
each shaft. From this excessive height it has been inferred that 
the caves were not primarily intended for habitations or even 
hiding-places. In some cases the chamber is extended, the roof 
being supported by pillars of chalk left standing. A rare specimen 
of a twin-chamber was discovered at Gravesend. In this case 
the one entrance served for both caves, although a separate 
aperture connected them on the floor level. Where galleries 
are found connecting the chambers, forming a bewildering 
labyrinth, a careful scrutiny of the walls usually reveals evidence 
that they are the w’ork of a people of a much later period than 
that of the chaml^crs, or, as they become in these cases, the 
halls of the galleries. 

Isolated specimens have been discovered in various parts of 
Kent and Essex, but the most important groups have been found 
at Gray.. Thurrock, in the districts of W^oolwich, Abbey W'ood 
and Bexley, and at Gravesend. Those at Bexley and Grays 
Thurrock are the most valuable still existing. 

It is generally found that the tool work on the roof or ceiling 
Is rougher than that on the walls, where an upright position 
could be maintained. Casts taken of some of the pick-holes 
near the roof show that, in all probability, they were made 
by bone or horn picks. And numerous bone picks have been 
discovered in Essex and Kent. 'Ihese pick-holes are amongst 
the most valuable data for the study of dene-holes, and have 
assisted in fixing the date of their formation to pre-Roman 
times. Very few relics of antiquarian value have been discovered 
in any of the known dene-holes which have assisted in fixing the 
date or determining the uses of these prehistoric excavations. 
Pliny mentions pits sunk to a depth of a hundred feet, where 
they branched out like the veins of mines.” This has been used 
in support of the theory that dcne-holes were wells sunk for the 
extraction of chalk ; but no known dene-holc branches out in this 
way. Chretien de Troyes has a passage on underground caves in 
Britain which may have reference to dene-holes, and tradition of 
the 14th century treated the dcne-lioles of Grays as the fabled 
gold mines of CunoI)eline (or Cymbeline) of the 1st century. 

Vortigem’s Caves at Margate arc possibly dcne-holes which 
have been adapted by later peoples to other purposes ; and 
excellent examples of various pick-holes may be seen on different 
parts of the walls. 

Local tradition in .some cases traces the use of these caves to 
the smugglers, and, when it is remembered that illicit traffic was 
common not only on the coast but in the Thames as far up the 
river as Barking Creek, the theory is at least tenable that these 
ready-made hiding-places, difficult of approach and dangerous 
to descend, were so utilized. 
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There are three purposes for which dene-holes may have been 
originally excavated : (a) as hiding-places or dwellings, (b) draw- 
wells for the extraction of chalk for agricultural uses, and (c) store- 
houses for grain. Fox several reasons it is unlikely that they were 
used as habitations, although they may have been used occasion- 
ally as hiding-places. Other evidence has shown that it is 
equally improbable that they were used for the extraction of 
chalk. The chief reasons against this theory are that chalk 
could have l.)een obtained outcropping close by, and that every 
trace of loose chalk has Ijeen removed from the vicinity of the 
holes, while known examples of chalk draw-wells do not descend 
to so great a depth. The discovery of a shallow dene-hole, about 
14 ft. below the surface, at Stone negatives this theory still 
further. The last of the three possible uses for which these 
prehistoric excavations were designed is usually accepted as 
the most probable. Silos, or underground storehouses, are well 
known in the south of Europe and Morocco. It is supposed that 
the grain was stored in the ear and carefully protected from 
damp by straw. A curious smoothness of the roof of one of the 
chambers of the Gravesend twin-chamber dene-hole has been put 
forward as additional evidence in support of this theory. One 
other theory has been advanced, viz. that the excavations were 
made in order to get flints for implements, but this is quite 
impossible, as a careful examination of a few examples will show. 

Furlht.*r rfferenco may made to Essex Dene-holes by T. V. Holmes 
and W. ('■.ole; to The Archaeological Journal (1SH2); the Transac- 
tions o\ the Essex Field Club; Archaeologia Cantiana, &c. ; Dene- 
holes by F. \V. R<?ader. in Old Essex, cd. A. C. Kelway (igoH). 

(A. J. P.) 

DENGUE (pronounced deng-ga), an infectious fever occurring 
in warm climates. The symptoms are a sudden attack of fever, 
accompanied by rheumatic pains in the joints and muscles with 
severe headache and erythema. After a few days a crisis is 
reached and an interval of two or three days is followed by a 
slighter return of fever and pain and an eruption resembling 
measles, the* most marked characteristic of the disease. The 
disease is rarely faUd, death occurring only in cases of extreme 
weakness caused by old age, infancy or other illness. Little is 
known of the aetiology of “ dengue.” The virus is probably 
similar to that of other exanthematous fevers and communicated 
by an intermediary culex. 'Ihe disease is nearly always epidemic, 
though at intervals it appears to be pandemic and in certain 
districts almost endemic. The area ovTr which the disease ranges 
may be stated generally to be between 32® 47' N. and 23® 23' S. 
Throughout this area ‘‘ dengue ” is constantly epidemic. The 
earliest epidemic of which anything is known occurred in 1779- 
1780 in Egypt and the East Indies. The chief epidemics have 
been those of 1824-1826 in India, and in the West Indies and 
the southern states of North America, of 1870-1875, extending 
practically over the whole of the tropical portions of the East and 
reaching as far as China. In 1888 and 1889 a great outbreak 
spread along the shores of the Aegean and over nearly the whole 
of Asia Minor. Perhaps ^'dengue” is most nearly endemic in 
equatorial East Africa and in the West Indies. Ihe w'ord has 
usually been identified with the Spanish dengue^ meaning stiff or 
prim behaviour, and adopted in the West Indies as a name suit- 
able to the curious cramped movements of a sufferer from the 
disease, similar to the name “ dandy-fever ” which was given to 
it l)y the negroes. According to the Nnv English Dictionary 
(quoting T)r Christie ip The Glasgow Medical Journal, 
i88i), both “dengue” and “dandy” are corruptions of the 
Swahili word dinga or denga, meaning a sudden attack of cramp, 
the Swahili name for the disease being ka-dinga pepo. 

See Sir Patrick Manson, Tropical Diseases ; a Manual of Diseases 
of Warm Climates (1003). 

DENHAM, DIXON (1786-1828), English traveller in West 
('entral Africa, w^as Ixirn in London on the ist of January 1786. 
He was educated at Merchant Taylors’ School, and was articled 
to a solicitor, but joined the army in 1811. First in the 23rd 
Royal Welsh Fusiliers, and afterwards in the 54th foot, he served 
in the campaigns in Portugal, Spain, France and Belgium, and 
received the Waterloo medal. In 1821 he volunteered to join 
Dr Oudney and Hugh Qapperton (q.v.), who had been sent by the 
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British government via Tripoli to the centra] Sudan. He joined 
the expedition at Murzuk in Fezzan. Finding the promised 
escort not fo thcoming, Denham, whose energy was boundless, 
started for England to complain of the “ duplicity ” of the pasha 
of Tripoli. The pasha, alarmed, sent messengers after him with 
promises to meet his demands. Denham, who had reached 
Marseilles, consented to return, the escor, was forthcoming, and 
Murzuk was regained in November 1822. Thence the expedition 
made its way across the Sahara to Bornu, reached in February 
1 823. Here Denham, against the wish of Oudney and Qapperton, 
accomp>anied a slave-raiding expedition into the Mandara high- 
lands south of Bornu. The raiders were defeated, and Denham 
barely escaped with his life. When Oudney and Clapperton set 
out, December 1823, for the Hausa states, Denham remained 
behind. He explored the western, south and south-eastern 
shores of I^e Chad, and the lower courses of the rivers Waube, 
I-ogone and Shari. In August 1824, Clapperton having returned 
and Oudney being dead, Bornu was left on the return journey 
to IVipoli and England. In December 1826 Denham, promoted 
lieutenant-colonel, sailed for Sierra Leone as superintendent of 
liberated Africans. In 1828 he was appointed governor of Sierra 
Leone, but after administering the colony for five weeks died of 
fever at Freetown on the 8th of May 1828. 

See Narrative of Travels and Discoveries in Northern and Central 
Africa in the years 1823 1S24 (London, 1826), the f^reater part of 
which is written by Denham ; The Story of Africa, vol. i. chap. xiii. 
(London, 1892), by Dr Robert Brown. 

DENHAM, SIR JOHN (1615-1669), English poet, only son of 
Sir John Denham (1559-1639), lord chief baron of the exchequer 
in Ireland, was bom in Dublin in 1615. In 1617 his father 
liecame baron of the exchequer in England, and removed to 
I^ndun with his family. In Michaelmas term 1631 the future 
poet was entered as a gentleman comnioner at Trinity College, 
Oxford. He removed in 1634 to 1 -rincoln’s Inn, where he was, says 
John Aubrey, a good student, but not suspected of being a wit, 
'Ihe reputation he bad gained at Oxford of being the “ dream- 
ingest young fellow ” gave way to a scandalous reputation for 
gambling. In 1634 he married Ann Cotton, and seems to have 
lived with his father at Egham, Surrey. In 1636 he wrote his 
paraphrase of the second book c»f the Acneid (published in 1656 
as The Destruction of Troy, with an excellent verse es.say on the 
art of translation). About the same time he wrote a prose tract 
against gambling, The Anatomy of Play (printed 1651), designed 
to assure his father of his repentance, but as soon as he came into 
his fortune he squandered it at play. It was a surprise to every- 
one when in 1642 he suddenly, as Edmund Waller said, “ broke 
out like the Irish rebellion, three score thousand strong, when no 
one was aware, nor in the least expected it,” by publishing The 
Sophy, a tragedy in five acts, the subject of w'hich was drawn 
from Sir Thomas Herbert’s travels. At the beginning of the Civil 
War Denham was high sheriff for Surrey, and was appointed 
governor of Farnham Castle. He showed no military ability, and 
speedily surrendered the castle to the parliament. He was sent 
as a prisoner to I..ondon, but was soon permitted to join the king 
at Oxford. 

In 1642 appeared Cooper\s Hill, a poem describing the Thames 
scenery round his home at Egham. 'Fhe first edition was 
anonymous : subsequent editions show numerous alteratiun.s, 
and the poem did not assume its final form until 1655. 'ITiis 
famous piece, which was Pope’s model for his Windsor Forest, was 
not new in theme or manner, but the praise which it received was 
well merited by its ease and grace. Moreover Denham expressed 
his commonplaces with great dignity and skill. He followed the 
taste of the time in his frequent use of antithesis and metaphor, 
but these devices seem to arise out of the matter, and are not 
of the nature of mere external ornament. At Oxford he wrote 
many squibs against the roundheads. One of the few serious 
pieces belonging to this period is the short poem " On the Earl 
of Strafford’s Trial and Death.” 

From this time Denham was much in Charles I.’s confidence. 
He was entrusted with the charge of forwarding letters to and 
from the king when he was in the custody of the parliament, a 
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duty which he discharged successfully with Abraham Cowley, but 
in 1648 he was suspected by the Parliamentary authorities, and 
thought it wiser to cross the Channel. He helped in the removal 
of the young duke of York to Holland, and for some time he 
served Queen Henrietta Maria in Paris, being entrusted by her 
with despatches for Holland. In 1650 he was sent to Poland in 
company with Lord Crofts to obtain money for Charles II. They 
succeeded in raising £i 0,000. After two years spent at the exiled 
court in Holland, Denham returned to London, and being quite 
without resources, he was for some time the guest of the earl of 
Pembroke at Wilton. In 1655 an order was given that Denham 
should restrict himself to some place of residence to be selected 
by himself at a distance of not less than 20 m. from London ; 
subsequently he obtained from the Protector a li(!ence to live at 
Bury St Edmunds, and in 1658 a passport to travel abroad with 
the earl of Pembroke. At the Kestoration Denham services 
were rewarded by the ofTicc of surveyor-general of works. TIis 
qualihcations as an architect were probably slight, but it is safe 
to regard as grossly exaggerated the accusations of incompetence 
and peculation made by Samuel Butler in his brutal “ Panegyric 
upon Sir John Denham’s Recovery from his Madness.” He 
eventually secured the services of Christopher Wren as deputy- 
surveyor. In 1660 he was also made a knight of the Bath. 

In 1665 he married for the second time. His wife, Margaret, 
daughter of Sir William Brooke, was, according to the comte dc 
Gramont, a beautiful girl of eighteen. She soon became known 
as the mistress of the duke of York, and the scandal, according 
to common report, shattered the poet’s reason. While Denham 
was recovering, his wife died, poisoned, it was said, by a cup of 
chocolate. Some suspected the duchess of York of the crime, 
but the (‘omte de Gramont says that the general opinion was 
that Denham himself was guilty. No sign of p(»ison, however, 
was found in the examination after Lady Denham’s death. 
Denham survived her for two years, dying at his house near 
Whitehall in March 1669. He was buried on the 23rd in West- 
minster Abbey. Jn the last years of his life he wrote the bitter 
political satireson the shameful conduct of the Dutch War entitled 
“ Directions to a Painter,” and “ Fresh Directions,” continuing 
Edmund Waller’s Instructions to a Painter.” The printer of 
tliese poems, with which were printed one by Andrew Marvell, 
was sentenced to stand in the pillory. In 1667 Denham wroUi his 
beautiful elegy on Abraham Gowley. 

Dfnbam’s poems iiicludo, beside those, already given, a verse 
paraphrase of Cicero's Cato majov, .and a metrical version of the 
Psalms. As a writer of didactic versi.*, he was ]ieihaps loo highly 
])raised by liis immediate suce«?ssors. Dryden called Cooper’s Util 
“ thc! exact sbandard of good writing," and T’ope in his Windsor 
Forest called him " majestic l)<?nhani.’’ His collected poems with a 
dt^diCiT-tory epistle to CharUrs Tl. appeared in lOOH. Other editions 
followed, and they are re])rinted in Cliiilmers’ (1810) and other col- 
lections of the English jwets. His political satires were yirintcd with 
some of Rochester’s and Marvell's in Bibliotheca curiosa, v<>l. i. 
(Edinburgh, 1885). 

D^NIA, a seaport of eastern Spain, in the province of Alicante ; 
on thc Mediterranean Sea, at the liearl of a railway from Gar- 
cagente. Pop. (1900) 12,431 . Denia occupies the seaward slopes 
of a hill surmounted by a ruined castle, and divided by a narrow 
valley on the south from the limestone ridge of Mongo (2500 ft.), 
which commands a magnificent view of the Balearic Islands and 
the Valencian coast. The older houses of 1 )enia are characterized 
by their flat Moorish roofs {azoteas) and view -turrets {miradores), 
while fragments of thc Moorish ramparts are also visible near the 
harbour ; owing, however, to the rapid extension of local com- 
merce, many of the older quarters were modernized at the 
beginning of the 20th century. Nails, and woollen, linen and 
esparto grass fabrics are manufactured here ; and there is a 
brisk export trade in grapes, raisins and onions, mostly consigned 
to Great Britain or the United States. Baltic timber and 
British coal are largely imported. The harbour bay, which is 
well lighted and sheltered by a breakwater, contains only a small 
space of deep water, shut in by deposits of sand on three sides. 
In 1904 it accommodated 402 vessels of 175,000 tons; about 
half of which were small fishing craft, and coasters carrying 
agricultural produce to Spanish and African ports. 
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D6nia w^s colonized by Greek merchants from Emporiac 
(Ampurias in Catalonia), or Massilia (Marseilles), at a very early 
date ; but its Greek name of H enter oskopeimi was soon super- 
seded by thc Roman Dianium. In thc ist century B.c., Sertorius 
made it the naval headquarters of his resistance to Rome ; and, 
as its name implies, it was already famous for its temple of Diana, 
built in imitation of that at Ephesus. The site of this temple can 
be traced at the foot of the castle hill. Dtmia was captured by 
the Moors in 713, and from 1031 to 1253 belonged successively to 
the Moorish kingdoms of Murc'.ia and \'alencia. According to an 
ancient but questionable tradition, its population rose at this 
period to 50,000, and its commerce proportionately increased. 
After the city was retaken by the C hristians in 1253, its pros- 
perity dwindled away, and only began to revive in the 19111 
century. During the War of the Spanish Succession (1701-14), 
Denia was thrice besieged ; and in 1813 the citadel was held for 
five months by the French against tlie allied British and Spanish 
forces, until the garrison was reduced to too men, and compelled 
to surrender, on honourable terms. 

DENIKER, JOSEPH (1852 ■ ) French naturalist and 

anthropologist, was born of French parents at Astrakhan, Russia, 
on thc 6th of March 1852. After receiving his education at the 
university and technical institute of Si Petersburg, he adopted 
engineering as a profession, and in this rapacity travelled ex- 
tensivel}^ in the petroleum districts of the Caucasus, in Central 
Europe, Italy and Dalmatia. Settling at. Paris in 1876, he 
studied at the Sorhonne, where he took his degree in natural 
science. In 1888 he was appt>inted cliief librarian of the Natural 
History Museum, I’aris. Among his many valuable ethnological 
wnirks ment ion may be made of R ether ches anatomiqnes et emhryo- 
lo^iqucs snr les singes anthropoides (1886) ; fllnde snr Irs KaF 
monks (1883) ; Les Ghiliaks (1883) ; and Rates el peoples de la 
ierre (1900). Tie became one of the chief editors of the Dittion- 
naire de geographic universelle^ and published many papers in thc 
anthropological and zoological journals of France. 

DENILIQUIN, a municipal town of '.rownsend county, New 
South Wales, Australia, 534 m. direct S.W. of Sydney, unrl 195 m. 
by rail N. of Melbourne. Pop. (1901) 2644. The business of 
the town is chiefly connect(‘d ivith the interests of the sheep 
and cattle farmers of the Riverina district, a plain country, in 
the main pastoral, but suited in some parts for cultivation. 
Deniliquin has a well-known yiublic school. 

DENIM (an abbreviation of serge de Ntmes), the name origin- 
ally given to a kind of serge. It is now apj)lied to a stout twilled 
cloth made in various colours, usually of cotton, and used for 
overalls, Szc. 

DENINA, CARLO GIOVANNI MARIA (1731 1813), Italian 
historian, was born at Revello, Piedmont, in 1731, and was 
educated at Saluzzo and Turin. In 1753 he w^as appointed to the 
chair of humanity at Pignerol, but he was soon compelled by the 
influence of the Jesuits to retire from it. In 1756 he graduated 
as doctor in theology, and began authorslnp with a theological 
treatise. Promoterl to the professorship of humanity and rhetoric 
in the college of Turin, he published (1769-1772) his Dtile re- 
voluzioni d'llalia, the work on wliich his reputation is niainlv 
founded. Gollcgiate honours accompanied the issue of its 
successive volumes, which, however, at the same lime multiplied 
his foes and stimulated their hatred. In 1782, at Frederick the 
Great’s invitation, he went to Berlin, where he remained for niany 
years, in thc course of which he published his Vie el regne de 
Frederic II (Berlin, 1788) and La Prusse litleraire sous FrMerit 
II (3 vols., Berlin, 1790-1791). His Delle rnmluzioni della 
Germania was published at Florence in 1804, in whicli year he 
went to Paris as the imperial librarian, on the invitation of 
Napoleon. At Paris he published in 1805 his Tableau dc la Ilaule 
IlaliCy et des Alpes qui Centoureiii. He died there on thc 5th of 
December t8i 

DENIS (Dionysius), SAINT, first bishop of Paris, patron saint 
of France. According to Gregory of Tours {Htsl. Franc, i. 30), 
he was sent into Gaul at thc lime of the emperor Dccius. He 
suffered marlvrrlom at thc. village of ('atulliaciis, the modern St- 
Denis. His tomb was situated by the side of thc Roman road, 
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where rose the priory of St-Denis-de-rEstr6e, which existed 
until the i8th century. In the 5th century tfie clergy of the 
diocese of Paris built a basilica over the tomb. About 625 
Dagobert, son of Lothair II., founded in honour of St Denis, at 
some distance from the basilica, the monastery where the greater 
number of the kings of France have been buried. The festival of 
St Denis is celebrated on the 9th of October. With his name are 
already associated in the Martyr olo^ium Uieronymianum the 
priest Rusticus and the deacon Eleutherius. Other traditions — 
of no value —are connected with the name of St Denis. A false 
interpretation of Gregory of Tours, apparently dating from 724, 
represented St Denis as having received his mission from Pope 
Clement, and as having suffered martyrdom under Domitian 
(81--96). llildiiin, al)bot of St-Denis in the first half of the 9th 
century, identified Denis of Paris with Denis (Dionysius) the 
Areopagite (mentioned in Acts xviii. 34), bishop of Athens 
(Eusebius, Hist. Eccl. iii. 4. 10, iv. 23. 3), and naturally attributed 
to him the celebrated writings of the pseudo-Areopagite. St 
Denis is generally represented carrying his head in his hands. 

Sfi* Acta Sanctorum , Octobris, iv. 606-087 ; JHbliothecu /mg/o- 
ffraf^hira ^raeca, p. 37 (Brussels, tSo5) ; liihliotheca haaio^rapkica 
tatina, Ko. 2171-2203 (Hriisscls, iSoo) ; J. Havot, Les Origines de 
Saint Uenis. in his coilveted works, i. 101-246 (I*ari.s, i8tX») I Cahici, 
CaracUristiques des saints, p. 761 (Pahs, 1867). (H. Dk.) 

DENIS, JOHANN NEPOMUK COSMAS MICHAEL (1729-1800), 
Austrian poet, was born at Schilrding on the Inn, on the 27th 
of September 1729. lie was brought up by the Jesuits, entered 
their order, and in 1759 was ap]iointed professor in the 
Tlieresianum in Vienna, a Jesuit college. In 1784, after the 
suppression of the college, he was made second custodian of 
the court, library, and sevt;n years later became chief librarian. 
He died on the 2gth of Septemlier 1800. A warm admirer of 
Klopstork, he was one of the heading members of the group of 
so-called “ bards ’’ ; and his original poetry, published under the 
title Die hiedcr Siimh des Harden (1772), shows all the extrava- 
gances of the “ bardic ” movement, lie is best remembered 
as the translator of Ossian (1768 1769 ; also pulilished together 
with his own poems in 5 ^'ols, as Ossians und Sineds Lieder, 1 784). 
More inifiortant than c‘il.her his original poetry or his translations 
were his efforts to familiarize the Austrians with the literature 
of North Germany ; his Sammlunf> kiirzerer Gediehte aus den 
vviicrn Dichtern Dcntsehlands, 3 vols, (1762-1766), wjis in this 
respect invaluable, lie has also left a number of bibliographical 
compilations, Grnndriss der Hiblio^raphie. uml Bucherkunde 
(1774), Grnndriss der Liferaturtj'rsrkielite (1776), Einlcilung in 
die Bikherknnde (1777) and TI'iV7/,v Buchdr ticker geschiclUc bis jj 6 o 
(1782). 

Ossians mid Sineds Liedcr have not Iwen reprinltMl since 1791 ; but 
a selection of his poetry edited by R. Hamel will l»e found in vol. 
48 (1884) of Kiiischner's Deutsche Nationaliitcraiur. His J,iteni- 
riseher Naehlass was published by J. F. von Retzer in 1802 (2 vols.). 
See \\ von Hofmann-Wellenhof, Atichaet Denis (1881). 

DENISON, GEORGE ANTHONY (1805-1896), English church- 
man, brother of John Evelyn Denison (1800-1873 ^ speaker of 
the House of ('ommons 1857-1872 ; Viscount Ossington), was 
born at Ossington, Notts, on the nth of December 1805, and 
C'lUf'aied at Eton and (‘hrist Church, Oxford. In 1828 he was 
c'lected fellow of Oriel ; and after a few years there as a tutor, 
(luring which h(^ was ordained and acted as curate at Cuddesdon, 
he became rector of IJroadwindsor, Dorset (1838). He ber.aroc 
a prebendary of Sarum in 1841 and of Wells in 1849. In 1851 
he was preferred to the valuable living of East Brent, Somerset, 
and in the same year w'as made archdeacon of Taunton. For 
many years Archdeacon Denison represented the extreme High 
1\iry party not only in politics but in the Church, regarding 
all “ progressive ” movements in education or theology as 
abomination, and vehemently repudiating the “ higher criticism 
from the days of Essays and Ecidnvs (i860) to those of Lux 
A f undi (1890). In 1853 he resigned his position as examining 
chaplain to the bishop of Hath and Wells owing to his pronounced 
eucharistic view's. A suit on the complaint of a neighbouring | 
clergyman ensued and after \'arious complications Denison was 
condemned by the archbishops’ court at Bath (1856) ; but on 


appeal the court of Arches and the privy council quashed this 
judgment on a technical plea. The result was to make Denison 
a keen champion of the ritualistic school. He edited The Church 
and State Review (1862-1865). Secular state education and the 

conscience clause ” were anathema to him. Until the end of 
his life he remained a protagonist in theological controversy and 
a keen fighter against latitudinarianism and liberalism ; but the 
sharpest religious or political differences never broke his personal 
friendships and his Christian charity. Among other things for 
which he will be remembered was his origination of harvest 
festivals. He died on the 21st of March 1896. 

DENISON, GEORGE TAYLOR (1839- ), Canadian soldier 

and publicist, was born in Toronto on the 3ist of August 1839. 
In 1861 he was called to the bar, and was from 1865-1867 a 
member of the city council. From the first he took a prominent 
part in the organization of the military forces of Canacla, becom- 
ing a lieutenant-colonel in the active militia in 1866. He saw 
acitive service during the Fenian raid of 1866, and during the 
I rebellion of 1885. Owing to his dissatisfaction with the conduct 
I of the Conservative ministry during the Red River Rebellion in 
1869-70, he abandoned that party, and in 1872 unsuccessfully 
contested Algoma in the Lilieral interest. Thereafter he remained 
free from party ties. In 1877 he was appointed police magistrate 
of Toronto. Colonel Denison was one of the founders of the 
I “ Canada First ” party, which did much to shape the national 
! aspirations from 1870 to 1878, and was a consistent supporter 
of im]ierial federation and of preferential trade between Great 
Britain and her colonies. He became a member of the Royal 
Society of Canada, and was president of the section dealing with 
English history and literature. The best known of bis military 
I works is his History of Modern Cavalry (London, 1877), which 
ivas awarded first prize by the Russian government in an open 
competition and has lieen translated into German, Russian and 
Japanese. In 1900 he published his reminiscences under the 
title of Soldiering in Canada. 

DENISON, a city of Grayson county, Texas, U.S.A., about 
2\ m. from the S. bank of the Red river, about 70 m. N. of Dallas. 
Bop. (1890) 10,958 ; (1900) 3 1,807, of whom 2251 were negroes ; 
(1906 estimate) 12,317. It is served by the Houston & 'Jexas 
(If^ntral, the Missouri, Kansas & I'exas, the I'exas & Pacific, and 
the St Ixiuis h San Francisco (’Frisco System) railways, and is 
connected with Sherman, 'Lexas, by an electric line. Denison 
is the seat of the Gate City business college (generally known 
as Harshaw Academy), and of St Xavier’s academy (Roman 
Catholic). It is cliiefly important as a railway centre, as a 
collecting and distributing point for the fruit, vegetables, hogs 
and poultr>-, and gcmeral farming products of the surrounding 
region, and as a wholesale and jobliing market for the upper 
Red river valley . It has railway repair shops, and among its 
manufactures are cotton-seed oil, cotton, machinery and foundry 
products, flour, wooden-ware, and dairy products. In 1905 its 
factory products were valued at $1,234,956, 47-0 % more than 
in 1900. Denison was settled by Northerners at the time of 
the construction of the Missiouri, Kansas & Texas railway to 
this point in 1872, and was named in honour of George Denison 
(1822- 1876), a director of the railway ; it became a city in 1891, 
and in 1907 adopted the. commission form of government. 

DENIZEN (derived through the Fr. from Lat. de intuSy “ from 
within,” i.€. as opposed to “ foreign ”), an alien who obtains 
fiy letters patent (ex dnnalione regis) certain of the privileges of 
a British subject. He cannot be a member of the privy council 
or of parliament, or hold any civil or military oflicc of trust, or 
take a grant of land from the crown. The Naturalization Act 
1870 provides that nothing therein contained shall affect the 
grant of any letters of denization by the sovereign. 

DENIZLl (anc. Laodicea (q.v.) ad Lycum), chief town of a 
sanjak of the Aidin vilayet of Asia Minor, altitude 1167 ft. 
Pop. about 1 7,000. It is beautifully situated at the foot of Baba 
Dagh (Mt. Salbacus), on a tributary of the Churuk Su (Lycus), 
and is connected by a branch line with the station of Gonjeli 
on the Smyma-Dineir railway. It took the place of T.aodicea 
W'hen that town was deserted during the wars between the 
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Byzantines and Seljuk Turks, probably between 1158 and 1174. 
Tt had become a fine Moslem city in the 14th century, and was 
then called Ladik, being famous for the woven and embroidered 
products of its Greek inhabitants. The delightful gardens of 
Denizli have obtained for it the name of the “ Damascus of 
Anatolia.’’ 

DENMAN, THOMAS, iST Baron (1779-1854), English judge, 
was born in London, the son of a well-known physician, on the 
23rd of July 1779. He was educated at Eton and St John’s 
(‘ollege, Cambridge, where he graduated in 1800. Soon after 
leaving Cambridge he married ; and in 1806 he was called to the 
bar at Lincoln’s Inn, and at once entered upon practice. Ilis 
success was rapid, and in a few years he attained a position at 
the bar second only to that of Brougham and Scarlett (T-ord 
Abinger). He distinguished himself by his eloquent defence of 
the Luddites ; but his most brilliant appearance was as one of 
the counsel for Queen C aroline. His speech before the Lords 
was very powerful, and some competent judges even considered 
it not inferior to Brougham’s. It contained one or two daring 
passages, which made the king his bitter enemy, and retarded 
his legal promotion. At the general election of 1818 he was 
returned M.P. for Wareham, ai»d at once took his seat with the 
Whig opposition. In the following year he was returned for 
Nottingham, for which place he continued to sit till his elevation 
to the bench in 1832. His liberal principles had caused his 
exclusion from office till in 1822 he was appointed common 
Serjeant by the corporation of I.^>ndon. In 1830 he was made 
attorney-general under Lord (irey’s administratiim. Two years 
later he was made lord chief justice of the King’s Bench, and 
in 1834 he was raised to the peerage. As a judge he is most 
celebrated for his decision in the important privilege case of 
Stochdalc v. Hansard (9 Ad. & El. T. ; ii Ad. & El. 253), but 
he was never ranked as a profound lawyer. In 1 850 he resigned 
his chief justiceship and retired into private life. He died on 
the 26th of September 1854, his title continuing in the direct line. 

I’lie Hon. George Denman (1819 1896), his fourth .son, was 
also a distinguished lawyer, and a judge of the Queen’s Bench 
from 1872 till his death in 1896. 

Set* Memoir of Thomas, first Lord Denman, by Sir Joseph Arnould 
(2 vols., 1873) ; E. Manson. Builders of our Law (190.B. 

DENMARK {Danmark), a small kingdom of Europe, occupying 
part of a peninsula and a group of islands dividing the Baltic 
and North Seas, in the middle latitudes of the eastern coast. 
The kingdom lies between 54° 33' and 57® 45' N. and betw'cen 
S'* 4' 54" and 12° 47' 25'’ K., exclusive of the island of Bornholm, 
which, as will be seen, is not to be included in the Danish archi- 
pelago. The peninsula is divided between Denmark and Germany 
(Schleswig-Holstein). The Danisli portion is the northern and 
the greater, and is called Jutland (Dan. Jylland). Its northern 
part is ac'tually insular, divided from the mainland by the 
Limfjord or Liimfjonl, which communicates with the North Sea 
to the west and the ( attegat to the east, but this strait, though 
broad and possessing lacustrine characteristics to the west, hjis 
only very narrow entrances. The connexion with the North Sea 
dates from 1825. The Skagerrack bounds Jutland to the north 
and north-west. The Cattegat is divided from the Baltic hy the 
Danish islands, between the east coast of the TiinVjric peninsula 
in the neighbourhood of the German frontier and south-westenj 
Sweden. 

There is little variety in the surface of Denmark. It is 
uniformly low, the highest elevation in the whole country, the 
Himmclbjerg near Aarhus in eastern Jutland, being little more 
than 500 ft. above the sea. Denmark, however, is nowhere low 
in the sense in which Holland is ; the country is pleasantly 
diversified, and rises a little at the coast even though it remains 
flat inland. The landscape of the islands and the south-eastern 
part of Jutland is rich in bcech-woods, corn-fields and meadows, 
and even the minute islets are green and fertile. In the western 
and northern districts of Jutland this condition gives place to a 
wide expanse of moorland, covered with heather, and ending 
towards the sea in low whitish-grey cliffs. There is a certain 
charm even about these monotonous tracts, and it cannot be 
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said that Denmark is wanting in natural beauty of a quiet 
order. Lakes, though small, are numerous ; the largest are the 
Arreso and the Esromso in Zealand, and the chain of lakes in 
the Himmelbjerg region, which are drained by the largest river 
in Denmark, the Gudenaa, which, however, has a course not 
exceeding 80 m. Many of the meres, overhung with thick beech- 
woods, arc extremely beautiful. 'Ifie coasts are generally low 
and sandy ; the whole western shore of Jutland is a succession 
of sand ridges and shallow lagoons, very dangerous to shipping. 
In many places the sea has encroached; even in the 19th 
century entire villages were destroyed, but during the Iasi 
twenty years of the century systematic efforts were made to 
secure the coast by groynes and embankments. A belt of sand 
dunes, from 500 yds. to 7 m. wide, stretches along the whole of 
this coast for about 200 m. Skagen, or the Skaw, a long, low, 
sandy point, stretches far into tlie northern sea, dividing the 
Skagerrack from the (‘attegat. On the west*‘rn side the coast is 
bolder and less inhospitable ; there are several excellent havens, 
csjx^cially on the islands. The coast is nowhere, however, very 
high, except at. one or two points in Jutland, and at the eastern 
extremity of Mben, where limestone cliffs occur. 

Continental Denmark is confined wholly to Jutland, the 
geographical description of which is given under that heading. 
Out of the total area of the kingdom, 14,829 sq. m., Jutlimd, 
including the small islands adjacent to it, covers 9753 sq. m., and 
the insular part of the kingdom (including Bornholm), 5076 s(j. \n. 
'fhe islands may be divided into two groups, consisting of the 
two principal islands Fiinen and Zealand, and the lesser islands 
attendant on each. Eunen (Dan. Fyrn), in font) roughly an o\'al 
with an axis from S.E. to N.W. of 53 m., is separated from 
Jutland by a cfiatmcl not half a mile wide in the north, hut 
averaging 10 m. I)elween the island and the Schleswig coast, and 
known as the Little Belt. Eiinen, geologically a part of southern 
Jutland, has similar characteristics, a smiling landscapi* of 
fertile meadows, the typical beech- forests clothing the low hills 
and the presence of numerous erratic blocks, are the superficial 
signs of likeness. Several islands, none of great cxl(‘nt, lit; off 
the west coast of Fiinen in the Little Belt ; off the .south, hovv- 
evcT, an archif)elago is enclosed by the long narrow islands of 
Aero (16 m. in length) and Langeland (32 m.), including in a 
triangular area of shallow sea the islands of Taasinge, Avernako, 
Dreio, Tiiro and others. The.sc arc generally fertile and well 
cultivated. Aerdskjiibing and Ktidkjiibing, on Aero and 
I-fingeland respectively, are considerable ports. On langeland is 
the great castle of lYanckjaer, whose record dates from the 13th 
century. I'he chief towns of Fiinen itself are all coastal. Oden.se 
is the princijal towm, lying close to a great ink't behind the 
peninsula td Hindsholm on the north-east, knowm as Odense 
Fjord. Nyborg on the east is the j)ort for the sleam-f(Try to 
Korsdr in Zealand ; Svendhorg picturesquely overlooks the 
southern archipelago ; Faahorg on the south-west lie.s on a 
fjord of the same name ; Assens, on the west, a j)ort f<»r the 
crossing of the Tattle Bcdt into Schleswig, still shows truces of 
the fortifications wfiich were sU^rincd by John of Ranzau in 
1535 ; Middelfart i.s a .seaside resort near the narrowest reach 
of the Little Belt; Bogense is a small port <in the north coast. 
All these towns are served by railways radiating from Odense. 
The strait crossed by the Nylmrg-Korsor ferry is the Great Belt 
which divides the Funen from the Zealand grouj), and is con- 
tinued .south by the Langelands Belt, which washes the straight 
eastern shore <»f that island, and n(»rlh by the Samso Jk*lt, 
named from an island 15 m. in Icrngth, with several large villages, 
which lies somewhat apart from the main archipelago. 

Zealand, or Sealand (Dan. Sjaelland), measuring 82 m. N. 
to S. by 68 E. to W. (extremes), with its fantastic* coast-line 
indented l)y fjords and projecting into long spits or proirion lories, 
may be considered as the nucleus of the kingdom, inasmuch as it. 
contains the capital, (‘openhagen, and such important towns as 
Roskilde, Slagel.se, Korsor, Naestved and Elsinore (Helsingcir). 
Its topograpliy is described in detfiil under Zealand. Its 
attendant islands lie mainly to the south and are parts of itself, 
only separated by geologically recent troughs. The eastern 
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coast of Moen is rocky and bold. It is recorded that this island 
formed three separate isles in iioo^ and the village of Borre, now 
2 m. inland^ was the object of an attack by a fleet from Liibeck 
in 1510. On Falster is the port of Nykjobing, and from Gjedser, 
the extreme southern point of Denmark, communication is 
maintained with Warnemundc in Germany (29 m.). From 
Nykjobing a bridge nearly one-third of a mile long crosses to 
I.aaland, at the west of which is the port of Nakskov ; the other 
towns are the county town of Maribo with its fine church of the 
]4th century, Saxkjobing and Rodby. The island of Bornholm 
lies 86 m. E. of the nearest point of the archipelago, and as it 
belongs geologically to Sweden (from which it is distant only 
22 m.) must l)e considered to be physically an appendage rather 
than an internal part of the kingdom of Denmark. 

Geology. — llie surface in Denmark is almost everywhere 
formed by the so-called Boulder (Jay and what the Danish 
geologists call the Boulder Sand. The former, as is well known, 
owes its origin to the action of ice on the mountains of Norway 
in the Glacial period. It is unstratified ; but by the action of 
water on it, stratified deposits have been formed, some of clay, 
containing remains of arctic animals, some, and very extensive 
ones, of sand and gravel. This boulder sand forms almost every- 
where the highest liills, and besides, in the central part of Jutland, 
a wide expanse of heath and moorland apparently level, but really 
.sloping gently towards the west. The deposits of the boulder 
formation rest generally on limestone of the Cretaceous period, 
which in many places conies near the surface and forms cliffs 
on the sea-coast. Much of the Danish chalk, including the well- 
known limestone of Faxe, belongs to the highest or “ Danian ” 
subdivision of U'e Cretaceous period. In the south-western 
parts a succession of strata, described as the Brown Coal or 
Lignite formations, intervenes between the chalk and the boulder 
clay ; its name is derived from the deposits of lignite which occur 
in it. It is only on the island of Bornholm that older formations 
come to light. This island agrees in ge<ilogical structure with the 
southern part of Sweden, and forms, in fact, the southernmost 
portion of the Scandinavian system. There the boulder clay 
lies immediately on the primitive rock, except in the south-western 
corner of the island, when^ a scries of strata appear lielonging to 
the Cambrian, Silurian, Jurassic and Cretaceous formations, the 
true C'oal formation, &o., being absent. Some parts of Denmark 
are supposed to have been finally raised out of the sea towards 
the close of the (relaceous period ; but as a whole the country 
did not appear above the water till about the close of the Glacial 
period. The upheaval of the country, a movement common to a 
large part of the Scjindinavian peninsula, still conliiiucs, though 
slowly, north-east of a line drawn in a south-easterly direction 
from Nissumfjord on the west coast of Jutland, iicross the island 
of Fyen, a little south of the town of Nyborg. Ancient sea- 
beaclies, marked by accumulations of seaweed, rolled stones, 
&c., have lieen noticed as much as 20 ft. above the present level. 
But the upheaval does not seem to affect all parts equally. 
Even in historic times it has vastly changed the aspect and 
configuration of the country. 

Climate^ Flora, Ffl7/«fl.—'rhe climate of Denmark docs not 
differ materially from that of Great Britain in the same latitude ; 
but whilst the summer is a little warmer, the winter is colder, so 
that most of the evergreens which adorn an English garden in the 
winter cannot be grown in the open in Denmark. I luring thirty 
years the annual mean temperature varied from 43'88® F. to 
46*22° in different years and different localities, the mean 
average for the whole country being 45*14°. The islands have, 
upon the whtde, a somewhat w^anner climate than | utland. The 
mean temperatures of the four coldest months, December to 
March, are 33*26°, 31*64°, 31*82°, and 33*98° respectively, or for 
the whole winter 32*7° ; that of the summer, June to August, 
59*2°, but considi'ral> 1 e irregularities occur. Frost occurs on an 
average on twenty days in each of the four winter months, but 
only on two days in either Octolier or May. A fringe of ice 
generally lines the greater part of the Danish coasts on the eastern 
side for some time during the winter, and both tlie Sound and the 
Great Belt are at times impassable on account of ice. In some 
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winters the latter is sufficiently firm and level to admit of sledges 
passing between (.openhageii and Malmo. The annual rainfall 
varies between 21*58 in. and 27*87 in. in different years and 
different localities. It is highest on the west coast of Jutland ; 
while the small island of Anholt in the Cattegat has an annual 
rainfall of only 15*78 in. More than half the rainfall occurs 
from July to November, the wettest month being September, with 
an average of 2*95 in. ; the driest month is April, with an 
average of 1*14 in. Thunderstorms are frequent in the summer. 
South-westerly winds prevail from January to March, and from 
September to the end of the year. In April the east wind, which 
is particularly searching, is predominant, while westerly winds 
prevail from May to August. In the district of Aalborg, in the 
north of Jutland, a cold and dry N.W. wind called skai prevails 
in May and J une, and is exceedingly destructive to vegetation ; 
while along the west coast of the peninsula similar effects are 
produced by a salt mist, which carries its influence from 15 to 
30 m. inland. 

The flora of Denmark presents greater variety than might 
be anticipated in a country of such simple physical structure. 
J'he ordinary forms of the north of Europe grow freely in the mild 
air and protected soil of the islands and the eastern coast ; while 
on the heaths and along the sandhills on the Atlantic side there 
flourish a number of distinctive species. The Danish forest is 
almost exclusively made up of beech, a tree which thrives better 
in Denmark than in any other country of Europe. J'he oak and 
ash are now rare, though in ancient times both were abundant 
in the Danish islands. IJic elm is also scarce. The almost 
universal predominance of the beech is by no means of ancient 
origin, for in the first half of the 17th century the oak was still 
the characteristic Danish tree. No conifer grows in Denmark 
except under careful cultivation, which, however, is largely 
practised in Jutland {q.v.). But again, abundant traces of 
ancient extensive forests of fir and pine are found in the numerous 
jicat bogs which supply a large proportion of the fuel locally used. 
In Bornholm, it should he mentioned, the flora is more like that 
of Sweden ; not the beech, but the pine, birch and ash are the 
most al)undant trees. 

The wild animals and birds of Denmark arc those of the rest 
of central Europe. The larger quadrupeds are all extinct ; even 
the red deer, formerly so abundant that in a single hunt in 
Jutland in 1593 no less than 1600 head (d tleer were killed, is now 
only to be met with in preserves. In the prehistoric “ kitchen- 
middens ” {kjokkmmbdding) and elsewhere, however, vestiges are 
found whi('h prove that the urochs, the wild boar, the beaver, 
the bear and the wolf all existe/:! subsequently to the arrival of 
man. The usual domestic animals are abundantly found in 
Denmark, with the exception of the goat, which is uncommon. 
The sea fisheries are of importance. Oysters are found in some 
places, but hax e disappeared from many localities, where their 
abundance in ancient times is proved by their shell moulds on the 
coast. The Gudenaa is the only salmon river in Denmark. 

Population. — I'he population of Denmark in 1901 was 
2,449,540. It was 929,001 in 1801, showing an increase during 
the century in the proportion of i to 2*63. In 1901 the average 
density of the population of Denmark was 165*2 to the square 
mile, but varied much in the different parts. Jutland showed 
an average of only 109 inhabitants per square mile, whilst on the 
islands, which had a total population of 1,385,537, the averiige 
stood at 272-95, owing, on the one hand, to the fact that large 
tracts in the interior of Jutland are almost uninhabited, and on 
the other to the fact that the capital of the country, with its pro- 
portionately large population, is situated on the island of Zealand. 
The percentages of urban and rural population are respectively 
aI)out 38 and 62. A notable movement of the population to the 
towns began about the middle of the 19th century, and increased 
until very near its end. It was stronger on the islands, where the 
rural population increased by 5*3 % only in eleven years, whereas 
in Jutland the increase of the rural population between 1890 and 
1901 amounted to 12*0 %. Here, however, peculiar circum- 
stances contributed to the increase, as successful efforts have 
been made to render the land fruitful by artificial means. IJie 
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Danes are a yellow-haired and blue-eyed Teutonic race of 
middle stature^ bearing traces of their kinship with the northern 
Scandinavian peoples. Their habits of life resemble those of the 
North Germans even more than those of the Swedes. The in- 
dependent tenure of the land by a vast number of small farmers, 
who are their own masters, gives an air of carelessness, almost of 
truculence, to the well-to-do Danish peasants. Tliey are gener- 
ally slow of speech and manner, and somewhat irresolute, but 
take an eager interest in current politics, and are generally fairly 
educated men of extreme democratic principles. The result of 
a fairly equal distribution of wealth is a marked tendency towards 
equality in social intercourse. The townspeople show a bias in 
favour of French habits and fashions. The separation from 
the duchies of Schleswig and Holstein, which were more than 
half German, intensified the national character ; the Danes are 
intensely patriotic; and there is no portion of the Danish 
dominions except perhaps in the West Indian islands, where 
a Scandinavian language is not spoken. The preponderance of 
the female population over the male is approximately as 1052 to 
1 000. The male sex remains in excess until about the twentieth 
year, from wliich age the female sex preponderates in increasing 
ratio with advancing age. The percentage of illegitimacy is high 
as a whole, although in some of the rural districts it is very low. 
But in Copenhagen 20 % of the births are illegitimate. Between 
the middle and the end of the 19th century the rate of mortality 
decreased most markedly for all ages. During the last decade of 
the century it ranged between 19*5 per thousand in 1S91 and 
15-1 in iSg8 (i7«4 in 1900). Emigration for some time in the 
19th centnryat different periods, botli in its early part and towards 
its close, seriously affected the population of Denmark. But in 
the last decade it greatly diminished. 'J'hus in 1892 the number 
of emigrants to 'IVansatlantic pla<'es rose to 10,422 but in 1900 
it was only 3570. The great bulk of them go to tlic United States ; 
next in favour is (Canada. 

Communications. — The roads of Denmark form an extensive 
and well-maintained system. The railway system is also fairly 
complete, the state owning about three-fifths of the total mileage, 
which amounts to some 2000. Two lines enter Denmark from 
Schleswig across the frontier. The main Danish lines arc as 
follows. From the frontier a line runs east by ]^>ederi<da, across 
the island of Fiinen by Odense and Nyborg, to Korsdr on Zealand, 
and thence by Koskilde to Copenhagen. The straits between 
Fredericia and Middelfart and between Nyborg and Korsdr are 
crossed by powerful steam-ferries which are generally capable of 
conveying a limited number of railway wagons. This system is 
also in use on the line which runs south from Koskilde to the island 
of Falstcr, from the southernmost point of which, Gjedser, ferry- 
steamers taking railway cars serve Warnemunde in Germany. 
I'he main lines in Jutland run (a) along the esistcrn side north 
from Fredericia by Horsens, Aarhus, Kanders, Aalborg and 
Iljdrring, to Frederikshavn, and (h) along the western side from 
Esbjerg by Skjernc and Vemb, and thence across the peninsula 
by Viborg to Langaa on the eastern line. The lines are generally 
of standard gauge (4ft. 8J in.), but there is also a consideral)le 
mileage of light narrow-gauge railways. Besides the numerous 
steam-ferries winch connect island and island, and Jutland with 
tl)e islands, and the Gjedser- Warnemunde route, a favourite 
passenger line from Germany is that between Kiel and Korsdr, 
while most of the (ierman Baltic ports have direct connexion with 
Copenhagen. With Sweden communications are established by 
ferries ac^ross the Sound between Copenhagen and Malmd and 
l^ndskrona, and between Elsinore (lielsingdr) and Helsingborg. 
'I’he postal department maintains a telegraph and telephone 
service. 

Industries. — ^The main source of wealth in Denmark is agri- 
culture, which employs about two-fifths of the entire population. 
Most of the land is freehold and cultivated by the owner himself, 
and comparatively little land is let on lease except very large 
holdings and glel^ farms. The independent small farmer 
{bonder) maintains a hereditary attachment to his ancestral 
holding. There is also a class of cottar freeholders (junsier). 
Fully 74 % of the total area of the country is agricultural land. 
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Of this only about one- twelfth is meadow land. The land under 
grain crops is not far short of one-half the remainder, the principal 
crops being oats, followed by barley and rye in about equal 
quantities, with wheat about one-sixth that of barley and hardly 
one-tenth that of oats. Beet is extensively grown. During the 
last forty years of the 19th century dairy-farming was greatly 
developed in Denmark, and brought to a high degree of perfection 
by the application of scientific methods and the best machinery, 
as well as by the establishment of joint dairies. 'I'he Danish 
government has assisted this development by granting money 
for experiments and by a rigorous system of "inspection for the 
prevention of adulteration. T\\e co-operative system plays an 
important p>art in the industries of butter-making, poultry-farm- 
ing and the rearing of swine. 

Rabbits, which are not found wild in Denmark, are bred for 
export. Woods cover fully 7 % of the area, and their preserva- 
tion is considered of so much importance that private owners are 
under strict control as regards cutting of timber. Die woods 
consist mostly of beech, which is principally used for fuel, but 
pines were extensively planted during the 19th century. Allusion 
has been made already to the efforts to plant the extensive heaths 
in Jutland {q.v.) with pine-trees. 

Agriculture. — Rates and taxes on land arc mostly levied ac- 
cording to a uniform system of assessment, the unit of which is 
called a Tonde Hartkorn. llie Td. TTtk., as it is usually abbrevi- 
ated, has further subdivision, and is intended to correspond to 
the .same value of land throughout the country. T\\c Danish 
measure for land is a Tonde Land (Td. L.), which is equal t.(» 1-363 
statute acres. Of the best ploiigliing land a little over 6 Td. L., 
or about 8 acres, goto a Td. Iltk.,butof un])r()fitable landaTd. 
Htk. may represent 300 acres or more. On the islands and in the 
more fertile part of Jutland the average is about ro Td. L., or 
13.] acres. Woodland, tithes, ike., are also assessed to Td. Htk. 
for fiscal purposes. In the island of Bornholm, the assessment 
is somewhat different, though the general slate of agricultural 
holdings is the same as in other parts. The selling value of land 
has shown a decrea.se in modern times on account of the agri- 
cultural depression. A homestead with land assessed less than 
1 Td. Htk. is legally called a lluus or Sted, i.e. cottage, whilst 
a farm a.ssessed at r Td. Htk. or more is called Caardy i.e. farm. 
Farms of liclween i and 12 Td. Htk. are called Hondergaarde, or 
l^easant farms, and are subject to the restriction that such a hold- 
ing cannot lawfully be joined to or entirely merged into another. 
They may be subdivided, and fjortions may be added to another 
holding, but the homestead, with a certain amount of land, mu.st 
be prc.servcd as a separate holding for ever. 'ITic seats of the 
nobility and landed gentry are called JJerregaarde. The pea.sant.s 
hold about 73 % of all the land according to its value. As regards 
their size about 30 % are assessed from i to 4 'I'd. Htk. ; about 
33 % from 4 to 8 Td. Htk. ; the remainder at about 8 'I'd. Htk. 
An annual sum is voted by parliament out of which loans are 
granted to cottagers who desire to purcha.se small freehold plots. 

The fishery along the coasts of Denmark is of some importance 
both on account of the supply of food obtained thcTci^y for the 
population of the country, and on account of the export ; but the 
good fishing grounrls, not far from the Danish coast, particularly 
in the North Sea, are mostly worked by the fishing vc.ssels of other 
nations, which arc so numerous that the Danish government is 
obliged to keep gun-boats stationed there in onler tf) prevent 
encroachments on territorial waters. 

Other Industries. mineral products of Denmark are 

unimportant. It is one of the poorest countries of Europe in 
this partkuilar. It is rich, however, in cl y.s, while in the island 
of Bornholm there are quarries ot fn^estone and marble. The 
factories of Denmark supjily mainly local needs. 'Ilic largest arc 
those engaged in the construction of engines nd iron ships. The 
manufacture of woollens and cotton, the domestic manufacture 
of linen in Zealand, sugar refineries, paper mills, breweries, and 
distilleries may also be mentioned. 'lihc most notable manu- 
facture is that of porcelain. The nucleus of thi> industry was a 
fac!tory started in 1772, by F. H. Muller, for the making of china 
out of Bornholm clay, fn 1770 it jiasscd into the hands of the 
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State, and has remained there ever since, though there are 
also private factories. Originally the Copenhagen potters 
imitated the Dresden china made at Meissen, but they later pro- 
duced graceful original designs. The creations of Thorvaldsen 
have been largely repeated and imitated in this wore. Trade- 
unionism flourishes in Denmark, and strikes are of frequent 
occurrence. 

Commerce. — h'ormerly the commercial legislation of Denmark 
was to such a degree restrictive that imported manufactures had 
to be delivered to the customs, where they were sold by public 
auction, the proceeds of which the importer received from the 
custom-houses after a deduction was m^e for the duty. To this 
restriction, as regards foreign intercourse, was added a no less 
injurious system of inland duties impeding the commerce of the 
different provinces with each other. The want of roads also, 
and many other disadvantages, tended to keep down the develop- 
ment of both commerce and industry. During the 19th centur\', 
however, several commercial treaties were concluded between 
Denmark and the other powers of Europe, which made the 
Danish tariff more regular and liberal. 

The vexed question, of many centuries’ standing, concerning 
the claim of Denmark to levy dues on vessels passing through the 
Sound (</.w.), was settled by the abolition of the dues in 1857. 
The commerce of Denmark is mainly based on home production 
and honie consumption, but a certain cpiantity of goods is im- 
ported with a view to re-exportation, for which the free port and 
bonded warehouses at ('openhagen give facilities. In modem 
times the value of Danish commerce greatly increased, being 
doubled in the last twenty years of the 19th century, and ex- 
ceeding a total of fifty millions sterling. Ilie value of export is 
exceeded as a whole by that of import in the proportion, roughly, 
of I to I Ey far the most important articles of export may be 
classifi(‘d as articles of food of animal origin, a group which covers 
the vast export trade in the dairy produce, especially butter, for 
which Denmark is famous. 'J’hc value of the butter for export 
reaches nearly 40 % of the total value of Danish exports. A 
small proportion of the whole is importefl chiefly from Russia 
(also Siberia) and Sweden and re-exported as of foreign origin. 
Hie production of margarine is large, but not much is exported, 
margarine; being largely consumed in Denmark instead of the 
butter, which is exported. Next to butter the most important 
article of Danish export is bacon, and huge quantities of eggs 
are also exported. Exports of less value, but worthy of special 
notice, are vegetables and wool, bones and tallow', also dairy 
macliinery, and finally cement, the production of which is a 
growing industrx-. The classes of articles of food of animal 
origin, and living animals, arc the only ones of which the 
exportation exceeds the importation ; with regard to all other 
goods, the reverse is the case. In the second of these classes the 
most important export is home-bred horned cattle, 'rhe trade 
in live sheep and swine, which was formerly imjxirtant, has mostly 
been converted into a dead-meat trade. A proportionally large 
importation of timber is caused by the scarcity of native timber 
suitable for building puiqioses, the plantations of firs and pines 
being insuflicient to produce the quantity required, and the 
quality of the wood being inferior beyond the age of alxiut forty 
years. The large importation of coal, minerals and metals, and 
goods made from them is likewise caused by the natural poverty 
of the country in these respects. 

Denmark carries -on its principal import trade with Germany, 
Great Britain and the United States of America, in this order, 
the proportions being about 30, 20 and 16 % respectively of the 
total. Its principal e.xport trade is with (Jreat Britain, Germany 
and Sweden, the p<TCcnUigo of the whole being 60, 18 and 10. 
With Russia, Norway and France (in this order) general trade is 
less important, but still large. A considerable proportion of 
Denmark’s large commercial fleet is engaged in the carr>dng 
tracle between foreign, especially British, ports. 

Und er a law of the 4th of May 1907 it was enacted that the 
metric system of weights and measures should come into official 
use in three years from that date, and into general use in 
five years. 


Money and Banking.— The unit of the Danish monetary system, 
as of lie Swedish and Norwegian, is the krone (crowii), equal to 
IS. ijd., which is divided into 100 ore ; consequently 7i ore are 
equal to one penny. Since 1873 standard, and 

gold pieces of 20 and 10 kroner are coined, but not often met with, 
as the public prefers bank-notes, llie principal bank is the 
National Bank at Copenhagen, which is the only one authorized 
to issue notes. These are of the value of 10, 50, 100 and 500 kr. 
Next in importance arc the Danske I.andmands Bank, the 
Handels Bank and the Private Bank, all at Copenhagen. 'Die 
provincial banks are very numerous ; many of them are at the 
same time savings banks. Their rate of interest, with few ex- 
ceptions, is 3i to 4 %. There exist, besides, in Denmark several 
mutual loan associations (Kreditforeninger), whose business is 
the granting of loans on mortgage. Registration of mortgages 
is compulsory in Denmark, and the system is extremely simple, a 
fact which has been of the greatest importance for the improve- 
ment of the country. There are comparatively large institutions 
for insurance of all kinds in Denmark. Tlie largest office for life 
insurance is a state institution. By law of the 9th of April 1891 
a system of old-age pensions was established for the benefit of 
persons over sixty years of age. 

Government. — Denmark is a limited monarchy, according to 
the law of 1849, revised in 1866. The king shares his power with 
the parliament (Rtgsdag), which consists of two chambers, the 
Landsthing and the Folkething, but the constitution contains no 
indication of any difference in their attributes. The Landsthing, 
or upper house, however, is evidently intended to form the con- 
servative element in the constitutional machinery. While the 
1 14 members of the Folkething (House of Commons) are elected 
for three years in the usual way by universal suffrage, 12 out of 
the 66 members of the landsthing are life members nominated 
by the crown. Ibe remaining 54 members of the T.andsthing are 
returned for eight years according to a method of proportionate 
representation by a body of deputy electors. Of these deputies 
one-half are elected in the same way as members of the Folke- 
thing, without any property qualification for the voters ; the 
other half of the deputy electors are chosen in the tow'ns l.>y those 
who during the last preceding year were assessed on a certain 
minimum of income, or paid at least a certain amount in rates 
and taxes. In the rural districts the deputy electors returned by 
election are supplemented by an equal number of those who have 
paid the highest amounts in taxes and county rates together, 
in this manner a representation is secured for fairly large 
minorities, and wliat is considered a fair share of influence on 
public affairs given to those who contribute the most to the needs 
of the state. The franchise is iield by every male who has reached 
his thirtieth year, subject to independence of public charity and 
certain other circumstances. A candidate for either house of the 
Rigsdag must have passed the age of twenty-five. Members are 
paid ten kroner each day of the session and are allowed travelling 
expenses. The houses meet each year on the first Monday in 
October, llie constitutional theory of the Folkething is that of 
one member for every 16,000 inhabitants. The Faeroe islands, 
which form an integral part of the kingdom of Denmark in the 
wider sense, are represented in the Danish parliament, but not 
the other dependencies of the Danish crown, namely Iceland, 
Greenland and the West Indian islands of St Thomas, St John 
and St Croix. The budget is considered by the Folkething at the 
beginning of each session, 'fhe revenue and expenditure average 
annually about 3^4,700,000. The principal items of revenue are 
customs and excise, land and house tax, stamps, railways, legal 
fees, the state lottery and death duties. A considerable reserve 
fund is maintained to meet emergencies. The public debt is 
about £13,500,000 and is divided into an internal debt, bearing 
interest generally at 3^ %, and a foreign debt (the larger), with 
interest generally at 3 %. The revenue and expenditure of the 
Faeroes arc included in the budget for Denmark proper, but 
Iceland and the West Indies have their separate budgets. The 
Danish treasury receives nothing from these possessions ; on the 
contrary, Iceland receives an annual grant, and the West Indian 
islands have been heavily subsidized by the Danish finances to 
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assist the sugar industry. The administration of Greenland 
(^.v.) entails an annual loss which is posted on the budget of the 
ministry of finances. TTie state council {Statsraad) includes the 
presidency of the council and minisrtrics of war^ and marine, 
foreign affairs, the interior, justice, finance, public institution and 
ecclesiastical, agriculture and public works. 

Local Government , — ^For administrative purposes the country is 
divided into eighteen counties (Amler, singular Amt), as follows, 
(i) Covering the islands of Zealand and lesser adjacent islands, 
Copenhagen, Fredcriksborg, Holbaek, Soro, Praesto. (2) Cover- 
ing the islands of Laaland and Falster, Maribe. (3) Covering 
Fiincn, Langeland and adjacent islets, Svenborg, Odense. 
(4) On the mainland, Hjorring, Aalborg, Thisted, Ringkjdbing, 
Viborg, Randers, Aarhus, Vcjle, Ribc. (5) Bornholm, 'fhe 
principsd civil officer in each of these is the Amtmand, Local 
affairs are managed by the Amtsraad and Sogneraad, correspond- 
ing to the English county council and parish council. These 
institutions date from 1841, but they have undergone several 
modifications since. The members of these councils arc elected 
on a system similar to that applied to the elections for the 
Landsthing. The same is the case with the provincial town 
councils, lliat of Copenhagen is elected by those who are rated 
on an income of at least 400 kroner (£22). The burgomasters are 
appointed by the crown, except at Copenhagen, where they are 
elected by the town council, subject to royal approbation. The 
financial position of the municipalities in Denmark is generally 
good. The ordinary budget of Copenhagen amounts to about 
£1,100,000 a year. 

Justice , — For the administration of justice Denmark is 
divided into herreds or hundreds ; as, however, they are mostly 
of small extent, several are generally served by one judge 
(herredsfflged) ; the townships are likewise separate jurisdictions, 
each with a by f aged. There are 126 such local judges, each of 
whom deals with all kinds of cases arising in his district, and 
is also at the head of the police. There are two intermediary 
(‘ourts of Appeal (Overrel), one in Copenhagen, another in 
Viborg ; tlie Supreme Court of Appeal (fibjesierci) sits at Copen- 
hagen. In the capital the different functions are more divided. 
There is also a Court of Commerce and Navigation, on which 
leading members of the trading community .serve as assessors. 
In the country. Land Commissions similarly constituted deal with 
many questions affecting agricultural holdings. A peculiarity 
of the Danish system is that, with few exceptions, no civil cause 
can be brought before a court until an attempt has been made 
at effecting an amicable settlement, 'fliis is mostly done by 
so-called Committees of Conciliation, but in some cases by the 
court itself before commencing formal judicial proceedings. In 
this manner three-fifths of all the causes are settled, and many 
which remain unsettled are abandoned by the plaintiffs. 
Sanitary matters arc under the control of a Board of Health. 
The whole country is divided into districts, in each of which a 
medical man is appointed with a salary, who is under the obliga- 
tion to attend to poor sick and assist the authorities in medical 
matters, inquests, &c. Tlie relief of the poor is well organized, 
mostly on the system of out-door relief. Many workhouses have 
been establi.shcd for indigent persons capable of work. There are 
also many almshouses and similar institutions. 

Army and Naiyy , — ^The active army consists of a life guard 
battalion and 10 infantry regiments of 3 battalions each, infantry, 
5 cavalry regiments of 3 squadrons each, 12 field batteries (now 
re-armed with a Krupp Q.F. equipment), 3 battalions of fortress 
artillery and 6 companies of engineers, with in addition various 
local troops and details. The peace strength of permanent 
troops, without the annual contingent of recruits, is about 
officers and men, the annual contingent of men trained 
two or three years with the colours about 22,500, and the annual 
contingent of special reservists (men trained for brief periods) 
about 17,000. Thus the number of men maintained under arms 
(without calling up the reserves) is as high as 75,000 during 
certain periods of the year and averages nearly 60,000. Reservists 
who have definitively left the colours are recalled for short 
refresher trainings, the number of men so trained in 1907 being 


27 

about 80,000. The field army on a war footing, without depot 
troops, garrison troops and reservists, would be about 50,000 
strong, but by constituting new cadres at the outbreak of war 
and calling up the reserves it could be more than doubled, and as 
a matter of fact nearly 120,000 men were with the colours in the 
manoeuvre season in 1907. ITie term of service is eight years in 
the active army and its reserves and eight years in the second 
line. ITie armament of the infantry is the Krag-jorgensen of 
•314 in. calibre, model 1889, that of the field artillery a 7.5 cm. 
Krupp Q.F. equipment, model 1902. Tlie navy consists of 6 
small battleships, 3 coast defence armour-clads, 5 protected 
cruisers, 5 gun-boats, and 24 torpedo craft. 

Religion , — The national or state church of Denmark is officially 
styled “ Evangelically Reformed,” but is popularly described 
as Lutheran. The king must belong to it. There is complete 
religious toleration, but tliough most of the important Christian 
communities are represented their numbers are very small. The 
Mormon apostles for a considerable time made a special raid upon 
the Danish peasantry and a few hundreds profess this faith. 
ITierc are seven dioceses, Fiinen, Laaland and Falster, Aarhus, 
Aalborg, Viborg and Ribe, while the primate is the bishop 
of Zealand, and resides at Copenhagen, but his cathedral is at 
Roskildc. The bishops have no political function l)y reason of 
tlieir office, although they may, and often do, take a prominent 
part in politics. I'he greater part of the pastorates comprise 
more than one parish. The benefices are almost without excep- 
tion provided with good residences and glebes, and the tithes, &c., 
generally afford a comfortable income. The bishops have fixed 
salaries in lieu of tithes appropriated by the state. 

Education and Arts,--- The eduttational system of Denmark is 
maintained at a high standard. ITie instruction in prirnar}" schools 
is gratuitous. Every child is bound to attend the y)arish school at 
least from the seventh to the thirteenth year, unless the parents 
can prove that it receives suitable instruction in other ways. 
The schools are under the immediate control of school boards 
appointed by the parish councils, but J)f which the incumbent of 
the parish is ex-officio member ; superior control is exercised by 
the Amtmand, the rural dean, anti the bishop, umler the Minister 
for church and education. Secondary public schools arc provided 
in tovms, in which moderate school fees are paid. 'I'hcrc arc also 
public grar.imar-schools. Nearly all scdiools are day-schools. 
There are only two public schools, which, though on a much 
smaller scale, resemble tlie great English schools, namely, 
those of Soro and Herlufsholm, both ftmnded by private munifi- 
cence. Private schools are generally under a varying measure 
of public control. The university is at Copcinhagen (t/.v.). 
Amongst numerous other institutions for the furtherance of 
science and training of various kinds may be mentioned the large 
polytechnic schools ; the high school for agriculture and veter- 
inary art ; the royal library ; the royal society of sciences ; 
the mu.seum of northern anti(juities ; ihv society of noithem 
antiquaries, &c. The art museums of Denmark are not consider- 
able, except the museum of Thorvaldsen, at t'openhagem, but 
much is done to provide first-rate training in the fine arts and 
their apydication to industry through the Royal Academy of Arts, 
and its schools. J^nally, it may be mentioned that a sum 
proportionately large is available from public funds and regular 
parliamentary grants for furthering scieru'e and arts by temporary 
subventions to students, authors, artists and others of insufficient 
means, in order to enable tliem to carry out particular works, to 
profit by foreign travel, &c. 'Ibe principal scientific societies 
and institutions are detailed under ('oPF.N^IAGK^. During the 
e.arlier part of the 19th century not a few men could be mentioned 
who enjoyed an exceptional reputation in various departments 
of science, and Danish scientists continue to contribute their full 
share to the advancement of knowledge. ITie society of sciences, 
that of northern antiquaries, the natural history and the bo^ni- 
cal societies, &c., publish their transactkms and proceedings, 
but the Naturhistorisk Tidsskrift, of which 14 volumes with 
239 plates were published (1867-1884), and which was in the 
foremost rank in its department, ceased with the death in 
1884 of editor, the distingui.shed zoologist, I. C. Schiodte. 
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Another extremely valuable publication of wide general interest^ 
the Meddeleher om Grimland, is published by the commission for 
the exploration of Greenland. What may be called the modem 
“ art ” current, with its virtues and vices, is as strong in Denmark 
as in England. Danish sculpture will be always famous, if only 
through the name of Thorvaldsen. In architecture the prevailing 
fashion is a return to the style of the first half of the zyth century, 
called the Giristian IV. style; but in this branch of art no 
marked excellence has been obtained. 

Authokitiek. — J. P. Trap, Slatistisk Topographisk Beshrivelse af 
Kongcriget Danmark (Copenhagen, 1859-1860, 3 vols., 2ncl ed., 1872- 
1879) ; V. Falbc-Hansen and W. 'Scharling, Danmarks Statistik 
(Copenhagen, 1878-1891, 6 vols.). (Various writers) Vort Folk i 
det nittende Aarhundrede (Copenhagen, 1899 et seq.), illustrated; 
J. Carlscn, H. Olrik and C. N. Starckc, Le Danemark (Copenhagen, 
1900). 700 pp. ; illustrated, published in connexion with the I’aris 
Exhibition. Statutisk Aarbog (1896, &c.). Annual publication, 
and other publications of Statens Statistiskc Bureau. Copenhagen ; 
Annuaire mdtiorologique, Danish Meteorological Institution, Copen- 
hagen ; K. l^otHer, Danemarks Natur and Volk (Copenliagen, 1905) ; 
Margaret Thomas, Denmark Past and Present (London, 1902). 

(C. A. G. ; O. J. R. H.) 

History 

Ancient. — Our earliest knowledge of Denmark i.s derived 
from Pliny, who speaks of three islands named “ Skandiai,” a 
name wliich is also applied to Sweden. lie says nothing about 
the inhabitants of these islands, but tells us more about the 
Juti.sh peninsula, or Cimbric (fhersonese as he calls it. He 
places tlie Saxons on the neck, al.)ove them the Sigoulones, 
Sabaliggoi and Kobanrloi, then the C'haloi, then above them the 
Phoundousioi, then the Charondes and finally the Kimbroi. 
He also mentions the three islands called Alokiai, at the northern 
end of the peninsula. This would point to the fact that the 
Limfjord was then open at b(»th ends, and agree with Adam of 
Bremen (iv. 16), who also speaks of three islands called Wendila, 
Morse and Thud. The Cinibri and (harydes are mentioned in 
the Monumenlum Ancyranum as sending cmljassies to Augustus 
in A.i). 5. 'Die Promontorium (jml)roruni is spoken of in Pliny, 
who says that the Sinus Codanus lies between it and Mons 
Saevo. The latter place is probably to be found in the high- 
lying land on the N.E. coast of (jermany, and the Sinus (^xlanus 
must be the S.VV. corner of the Baltic, and not the wliole sea. 
Pomponius Mela says that the Cimbri and Teutones dwelt on the 
Sinus C'odanus, the latter also in Scandinavia (or Sweden). Tlie 
Romans Ixdieved that these Cimbri and Teutones were the same 
as those who invaded Gaul and Italy at tlie end of the 2nd century 
B.c. 'J’he Cimbri may prol)ably j)e traced in the province of 
Aalborg, formerly known as Himinerland ; the Teutones, with 
less certainty, may be placed in Thyth or Thyland, north of the 
Limfjord. No further reference to these districts is found till 
towards the close of tlie migration period, about the beginning of 
the 6th century, when the Heruli (^.7'.), a nation dwelling in or 
near the basin of the Elbe, were overthrown by the I..angobardi. 
According to Procopius {Helium Golhicum^ ii. 15), a part of them 
made their way acToss the “ desert of the Slavs,” through the 
lands of the Warni and the Danes to ^J'houle {i.e. Sweden). This 
is the first recorded use of the name “ Danes.” It occurs again 
in Gregory of Tours {Hisioriae Francorum, iii. 3) in connexion 
with an irruption of a G6ti.sh (loosely called Danish) fleet into the 
Netherlands (c. 520). From this time the use of the name is 
fairly common. The heroic poetry of the Anglo-Saxons may 
carry tiu* name furtlier back, though probably it is not very 
ancient, at all events on the mainland. 

According to late Danish tradition Denmark now consisted 
of Vithesliu'th {i.e. Zealand, Moen, Falster and Laaland), 
Jutlaml (with Fyen) and Skaane. Jutland was acquired by 
Dan, the eponymous ancestor of the Danes. He also won 
Skaane, including the modern provinces of Halland, Kristians tad, 
Malmohiis and Blekingc, and these remained part of Denmark 
until the middle of the 17th century. These three divisions 
always remained more or less distinct, and the Danish king.s had 
to be recognized at lAind, Rings ted and Viborg, but Zealaml 
was from time immemorial the centre of government, and Lejre 
was the r< )>• al seat and nat ional sanctuary . According to tradition 1 


this dates from the time of Skioldr, the eponymous ancestor of the 
Danish royal family of Skioldungar. He was a son of Othin and 
husband of the g^dess Gefjon, who created Zealand. Anglo- 
Saxon tradition also speaks of Scyld {i.e, Skidldr), who was 
regarded as the ancestor of both the Danish and English royal 
families, and it represented him as coming as a child of unknown 
origin in a rudderless boat. There can be little doubt that from 
a remote antiquity Zealand had been a religious sanctuary, 
and very probably the god Nerthus was worshipped here by the 
Angli and other tribes as described in Tacitus {Germania, c. 40). 
The Lejre sanctuary was still in existence in the time of Thietmar 
of Merseburg (i. 9), at the beginning of the 1 ith century. 

In Scandinavian tradition the next great figure is FroSe the 
peace-king, but it is not before the 5th century fiiat we meet with 
the names of any kings which can be regarded as definitely 
historical. In Beowulf we hear of a Danish king Healfdene, 
who had three sons, Hcorogar, Hrothgar and Halga. The hero 
Beowulf comes to the court of Hrothgar from the land of the 
Gotar, where Hygelac is king. This Hygelac is undoubtedly to 
be identified with the Chochilaicus, king of the Danes (really 
Gotar) who, as mentioned above, made a raid against the Franks 
c. 520. Beowulf himself won fame in this campaign, and by the 
aid of this definite chronological datum we can place the reign 
of Healfdene in the last half of the 5th century, and that of 
llrothgar’s nephew Hrothwulf, son of Halga, about the middle 
of the 6th century. Hrothgar and Halga correspond to Saxo’s 
Hroar and Helgi, while Hrothwulf is the famous Rolvo or 
Hrdlfr Kraki of Danish and Norse saga. There is probably some 
historical truth in the story that Ileorowcard or IlidrvarCir was 
responsible for the death of Hrolfr Kraki. Possibly a still earlier 
king of Denmark W'as Sigarr or Sigehere, who has won lasting 
fame from the story of his daughter Signy and her lover 
Hagbarfir. 

From the middle of the 6th to the beginning of the 8th century 
we know practically nothing of Danish history. There are 
numerous kings mentioned in Saxo, Init it is impossible to ideuitify 
them historically. We have mention at the beginning of the 
8th century of a Danish king Ongendiis (cf. O. E. Ongcn]>cow) 
who received a mission led by St Willibrord, and it was probably 
about this time that there flourished a family of whom tradition 
records a good deal. ITie founder of this line was Jvarr Vift'fafSmi 
of Skaane, who became king of Sweden. His daughter Au? 5 r 
married one Hroerekr and became the mother of Ilaraldr 
Ililditonn. The genealogy of Haraldr is given differently in Saxo, 
but there can be no doubt of his historical existence. In his time 
it is said that the land was divided into four kingdoms Skaane, 
Zealand, Fyen and Jutland. After a reign of great splendour 
Haraldr met his death in the great battle of Bravalla (Bravik in 
Ostergotland), where he was opposed by his nephew Ring, king 
of Sweden. 

The battle probably took place about the year 750. Fifty 
years later the Danes begin to be mentioned with comparative 
frequency in continental annals. From 7 7 7-798 we have mention 
of a certain Sigifridius as king of the Danes, and then in 804 his 
name is replaced by that of one Godefridus. This Godefridus 
is the Godefridus-Guthredus of Saxo, and is to be identified also 
with Gu 5 ro? 5 r the Yngling, king in Vestfold in Norway. He came 
into conflict with Charlemagne, and wras preparing a great 
expedition against him when he was killed by one of his own 
followers {c. 810). He was succeeded by his brother Hemmingu.s, 
but the latter died in 8 j 2 and there was a disputed succession. 
The tw'o claimants were “ Sigefridus nepos Godefridi regis ” 
and “ Anulo nepos Herioldi quondam regis ” {i.e. probably 
Haraldr Hilditdnn). A great battle took place in w^hich both 
claimants were slain, but the party of Anulo (O.N. Ali) were 
victorious and appointed as kings Annlo's brothers Ilerioldus 
and Reginfridus. They soon paid a visit to Vt stfold, “ the 
extreme district of their realm, whose peoples and chief men were 
refusing to be made subject to them,” and on their return had 
trouble with the sons of Godefridus. The latter expelled them 
from their kingdom, and in 814 Reginfridus fell in a vain attempt 
to regain it. Herioldus now received the support of the emperor, 
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and after several unsuccessful attempts a compromise was 
effected in Si 9 when the parties agreed to share the realm. 
In 820 Herioldus was baptized at Mainz and received from the 
emperor a grant of Riustringen in N.£. Friesland. In 827 he 
was expelled from his kingdom, but St Anskar, who had been sent 
with Herioldus to preach Christianity^ remained at his post. In 
836 we find one Horic as king of the Danes ; he was probably 
a son of Godefridus. During his reign there was trouble with 
the emperor as to the overlordship of Frisia. In the meantime 
Herioldus remained on friendly terms with Lothair and received 
a further grant of Walcheren and the neighbouring districts. 
In 850 Horic was attacked by his own nephews and compelled 
to share the kingdom with them, while in 852 Herioldus was 
charged with treachery and slain by the Franks. In 854 a revo- 
lution took place in Denmark itself. Horic’s nephew Godwin, 
returning from exile with a large following of Northmen, over- 
threw his uncle in a three days* battle in which all members 
of the royal house except one boy arc said to have perished. 
This boy now became king as “ Horicus junior.** Of his reign 
we know practically nothing. The next kings mentioned are 
Sigafrid and Halfdane, who were sons of the great Viking leader 
Ragnarr LofSbrok. There is also mention of a third king named 
Godefridus. The exact chronology and relationship of these 
kings it is impossible to determine, but we know that Healfdene 
died in Scotland in 877, while Godefridus was treacherously 
slain by Henry of Saxony in 885. During these and the next 
few years there is mention of more than one king of the names 
Sigefridus and Godefridus : the most important event associated 
with their names is that two kings Sigefridus and Godefridus fell 
in the great battle on the Dyle in 891. 

We now have the names of several kings, TIeiligo, Olaph (of 
Swedish origin), and his sons Chnob and Gurth. Then come a 
Danish ruler Sigeric, followed by TIardegon, son of Swein, c<iming 
from Norway. At some date after 916 we find mention of one 
“ Hardeenuth Urm ” ruling among the Danes. Adam of Bremen, 
from whom these dehiils come, was himself uncertain whether 
“ so many kings or rather tyrants of the Danes ruled together or 
succeeded one another at short intervals.’* Hardeenuth Urm 
is to be identified w^ith the famous Gorm the old, who married 
ITiyra Danmarkarbot : their son was Harold Bluetooth. 

(A. Mw.) 

Medieval and Modern . — Danish history first becomes authentic 
at the beginning of the 9th century, 'fhe Danes, the southern- 
most branch of the Scandinavian family, referred to by Alfred 
(r. 890) as occupying Jutland, the islands and Scania, were, in 
777, strong enough to defy the Frank empire by harlxiuring 
its fugitives. Five years later we find a Danish king, Sigfrid, 
among the princes who assembled at Lippe in 782 to make 
their submis.sion to Charles the Great. About the same 
time Willibrord, from his see at Utrecht, made an unsuccessful 
attempt to convert the “ wild Danes.** These three salient 
facts arc practically the sum of our knowledge of early Danish 
history previous to the Viking period . That mysterious upheaval, 
most generally attributed to a love of adventure, stimulated by 
the pressure of over-population, began with the ravaging of 
Lindisfarnc in 793, and virtually terminated with the cstablish- 
ment of Kollo in Normandy (91 1). 'Fhere can be little doubt 
that the earlier of these expeditions were from Denmark, though 
the term Northmen was originally applied indiscriminately to all 
these terrible visitants from the unknown north. The rovers 
who first chastened and finally colonized southern England and 
Normandy were certainly Danes. 

'fhe Viking raids were one of the determining causes of the 
establishment of the feudal monarchies of western Europe, 
but the untameable freebooters were themselves finally 
^nioaof fliurch. At first sight it seems curious 

Christianity should have l)een so slow to reach 
Denmark. But we must bear in mind that one very 
important consequence of the Viking raids was to annihilate the 
geographical remoteness which had hitherto separated Denmark 
from the Christian world. Previously to 793 there lay between 
Jutland and England a sea which no keel had traversed within 
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the memory of man. The few and peaceful traders who explored 
those northern waters were careful never to lose sight of the 
Saxon, Erisian and Frankish shores during their passage. Nor 
was communication with the west by land any easier. E'er genera- 
tions the obstinately heathen Saxons had lain, a compact and 
unp>enetrablc mass, between Scandinavia and the EVank empire, 
nor were the measures adopted by Charles the Great for the 
conversion of the Saxons to the true faith very much to the 
liking of their warlike Danish neighbours on the other side. 
But by the time that Charles had succeeded in “ converting *’ 
the Saxons, the Viking raids were already at their height, and 
though generally triumphant, necessity occasionally taught the 
Northmen the value of conce.ssions. 'fhus it was the desire 
to secure his Jutish kingdom which induced Harold Klak, in 
826, to sail up the Rhine to Ingelhcim, and there accept 
baptism, with his wife, his son Godfred and 400 of his suite, 
acknowledging the emperor as his overlord, and taking back 
with him to Denmark the missionary monk Ansgar. Ansgar 
preached in Denmark from 826 to 861, but it was not till after 
the subsidence of the Viking raids that Adaldag, archbishop 
of Hamburg, could open a new and successful mission, which 
resulted in the erection of the bishoprics of Schleswig, Ribe and 
Aarhus {c. 948), though the real conversion of Denmark must be 
dated from the baptism of King Harold Bluetooth (960). 

Meanwhile the Danish monarchy was attempting to aggrandize 
itself at the expense of the Germans, the Wends who then 
occupied the Baltic littoral as far as the Vistula, and 
the other Scandinavian kingdoms. Harold Bluetooth 
(940 986) subdued German territory south of the**^*"*®"’ 
Eider, extended the Dannnrke, Denmark *s great line of defensive 
fortifications, to the south of Schleswig and planted the military 
colony of Julin or Jomsborg, at the mouth of the Oder. Part of 
Norway was first seized after the united Danes and Swedes had 
defeated and slain King Olaf 7 Y>'gvess 6 n at the battle of Svolde 
(tooo) ; and between 1028 and 1035 Canute the Great added the 
whole kingdom to his own ; but the union did not long survive 
him. Equally short-lived was the Danish dominion in England, 
which originated in a great Viking expedition of King Sweyn 1 . 

The periotl between the death of Canute the Great and the 
acces^^ion of Valdemar 1 . was a troublous time for Denmark. 
The king(k>m was harassed almost incessantly, and coaMoiidm^ 
more than once partitioned, by pretenders to the throne, tionotthe 
who did not scruple to invoke the interference of the Umnlom 
neighlK>uring monarchs, and even of the heathen 
Wends, wlio established themselves for a time 
the southern islands. Yet, throughout this chaos, one nsr- 
thing made for future stability, and that, was the 
growth and consolidation of a national church, which culmin- 
ated in the erection of the archbi.shopric of J.und (c. 1104) and 
the consequent ecclesiastical independence of Denmark. The 
third archbishop of Lund was Absalon (i 1 28-1201), Denmark’s 
first great statesman, who so materially a^^sisted Valdemar 1 . 
(1157 -T 182) and ('amitc VT. (1182-1202) to establish the 
dominion of Denmark over the Baltic, mainly at the expen.se 
of the Wends. The policy of Absalon was continued on a still 
vaster scale by Valdemar Jl. (1202-1241), at a time when the 
German kingdom was too weak and distracted to intervene to 
save its seaboard ; hut the treachery of a vassal and the loss of 
one great battle sufficed to plunge this unwieldy, unsubstantial 
empire in the dust. (See Valdemar L, 1 1 . , and Absalon.) 

Yet the age of the Valdemars was one i»f the most glorious in 
Danish history, and it is of political importance as marking a 
turning-point. E'avourablc cin'umstances had, from the first, 
given the Danes the lead in Scandinavia. They held the richest 
and therefore the most populous lands, and geographically 
they were nearer than their neighbours to western civilizat ion. 
Under the Valdemars, however, the ancient patriarchal system 
was merging into a more complicaU?d development, of .separate 
estates. The monan'hy, now dominant, and far wealthier than 
before, rested upon the support of the great nobles, many of 
whom held their lands by feudal tenure, and constituted the 
roval Raad, or council. The clergv, fortified by r(»yal privileges, 
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had also risen to influence ; but celibacy and independence of the 
civil courts tended to make them more and more of a separate 
caste. Education was spreading. Numerous Danes, lay as well 
as clerical, regularly frequented the university of Paris. There 
were signs too of the rise of a vigorous middle class, due to the 
extraordinary development of the national resources (chiefly 
the herring fisheries, horse-breeding and cattle-rearing) and the 
foundation of gilds, the oldest of which, the Edslag of ^hleswig, 
dates from the early 12th century. Ihe bonder, or yeomen, were 
prosperous and independent, with well-defined rights. Danish 
territory extended over 60,000 sq. kilometres, or nearly double 
its present area ; the population was about 700,000 ; and 160,000 
men and 1400 ships were available for national defence. 

On the death of Valdemor II. a period of disintegration ensued. 
Valdemar’s son, Eric Plovpenning, succeeded him as king ; but 
his near kinsfolk also received huge appanage.s, and 
Period of family discords led to civil wars. Throughout the 
and part of the i4tli century, the struggle raged 
between the Danish kings and the Schleswig dukes ; 
and of six monarchs no fewer than three died violent deaths. 
Superadded to these troubles was a prolonged struggle for 
supremacy between the popes and the crown, and, still more 
serious, the beginning of a breach between the kings and nobles, 
whic'h had important constitutional consequences. The prevalent 
disorder liad led to general lawlessness, in consequence of which 
the royal authority had been widely extended ; and a strong 
opposition gradually arose which protested against the abuses 
of this authority. In 1282 the nobles extorted from King Eric 
Clipping, the first Haandfaestntng, or charter, which recognized 
the Danehof, or national assembly, as a regular branch of the 
administration and gave guarantees against further usurpations. 
Christopher 11 . (131(7-1332) was constrained to grant anotlier 
charter considerably reducing the prerogative, increasing the 
privileges of the upper classes, and at the same time reducing the 
burden of taxation. But aristo(!ratic licence proved as mischiev- 
ous as royal incompetence ; and on the death of C'hristopher II. 
the w'hole kingdom was on the verge of dissolution. Eastern 
Denmark was in the hands of one magnate ; another magnate 
held Jutland and Fiinen in pawn ; the dukes of Schle.swig were 
practically indt^pendent of the Danish crown ; the Scanian pro- 
vinces had (1332) surrendered themselves to Sweden. 

It was reserved for another Valdemar (Voldemar IV'., ^.f».) to 
reunite and weld together the scattered members of his heritage. 
Voider (*34^*375) resulted in the re-establish- 

mmriv., mcnt of Denmark as the great Baltic power. It is also 
i 340 " a very interesting jKiriod of her social and constitutional 
tlevelopment. iTiis great ruler, who had to fight, year 
after year, against foreign and domestic foes, could, nevertheless, 
always find time to promote the internal prosperity of his much 
afflicted country. For the dissolution of Denmark, during the 
long anarchy, had been internal as well as external. The whole 
social fal )ric had been convulsed and transformed . The monarchy 
had been undermined. The privileged orders had aggrandized 
themselves at the expense of the community. The yeoman class 
had sunk into semi-serfdom. In a word, the natural cohesion of 
the Danish nation had been l(H)sencd and there was no security 
for law and justice. To make an end of this universal lawlessness 
Valdemar TV. was obliged, in the first place, to re-establish the 
royal authority by providing the crown with a regular and certain 
income. This he^'did by recovering the alienated royal demesnes 
in every direction, and from henceforth the annual land^ilde, or 
rent, paid by the royal tenants, became the monarch’s principal 
source of revenue. Throughout his reign Valdemar lalH>ured 
incessantly to acquire as much land as possible. Moreover, the 
old distinction between the king’s private estate and crown 
property henceforth ceases ; all such property was henceforth 
regarded as the hereditary possession of the Danish crown. 

The national army was also re-established on its ancient 
footing. Not only were the magnates sharply reminded that they 
held their lands on military tenure, but the towns w^ere also made 
to contribute both men and ships, and peasant levies, especially 
archers, were recruited from every parish. Everywhere indeed 


Valdemar intervened personally. The smallest detail was not 
beneath his notice. Thus he invented nets for catching wolves 
and built innumerable water-mills, “ for he would not let the 
waters run into the sea before they had been of use to the 
community.” Under such a ruler law and order were speedily re- 
establi.shed. The popular tribunals regained their authority, and 
a supreme court of justice, Dei Kongelige Retterting, presided over 
by Valdemar himself, not only punished the unruly and guarded 
the prerogatives of the crown, but also protected the weak and 
defenceless from the tyranny of the strong. Nor did Valdemar 
hesitate to meet his people in public and periodically render an 
account of his stewardship. He voluntarily resorted to the old 
practice of summoning national assemblies, the so-called Danehof. 
At the first of these assemblies held at Nyborg, Midsummer Day 
1314, the bishops and councillors solemnly promised that the 
commonalty should enjoy all the ancient rights and privileges 
conceded to them by Valdemar II., and the wise provision that 
the Danehof should meet annually considerably strengthened its 
authority. TTie keystone to the whole constitutional system was 
“ King Valdemar’s Charter ” issued in May 1360 at the Rigsmbde, 
or jKirliament, held at Kalundborg in May 1360. 'fhis charter 
was practically an act of national pacification, the provisions 
of which king and people together undertook to enforce for the 
benefit of the commonweal. 

The work of Valdemar was completed and consolidated by 
his illustrious daughter Margaret (137 5-1 41 2), whose crowning 
achievement was the Union of Kalmar (1397), whereby 
she sought to combine the tliree northern kingdoms Unioa 
into a single state dominated by Denmark. In any 
case Denmark was bound to be tlie only gainer by 
the Union. Her population was double that of the two other 
kingdoms combined, and neither Margaret nor her successors 
observed tl)e stipulations that each country should retain its own 
laws and customs and be ruled by natives only. In both Norway 
and Sweden, tlierefore, the Union was highly unpopular. The 
Norwegian aristocracy was too weak, however, seriously to 
endanger the Union at any time, but Sweden was, from the 
first, decidedly hostile to Margaret’s whole policy. Nevertheless 
during her lifetime the system worked fairly well ; but her pupil 
and successor, Eric of Pomerania, was unequal to the burden 
of empire and embroiled himself both with his neighbours and 
his subjects. The Hanseatic League, whose political ascendancy 
had been shaken by the Union, enraged by Eric’s efforts to bring 
in the Dutch as commercial rivals, as well as by the establish- 
ment of the Sound tolls, materially assisted the llolsteiners in 
their twenty -five years’ war with Denmark (14^0-35), and 
Eric Vll. himself was finally deposed (1439) in favour of his 
nephew, Christopher of Bavaria. 

The deposition of Eric marks another turning-point in Danish 
history. It was the act not of the people but of tlie Rigsraad 
(Senate), which had inherited the authority of the 
ancient Danehof and, after tlie death of Margaret, rAe power 
grew steadily in power at the expense of the crown, of the 
As the government grew more and more aristocratic, 
the position of the peasantry steadily deteriorated. It is under 
Christopher that we first hear, for instance, of the Vornedskab, or 
patriarchal control of the landlords over their tenants, a system 
which degenerated into rank slavery. In Jutland, too, after 
the repression, in 1441, of a peasant rising, something very like 
serfdom was introduced. 

On the death of Christopher III. without heirs, in 1448, the 
Rigsraad elected his distant cousin, (!ount ('hristian of Oldenburg, 
king ; but Sweden preferred Karl Knutsson (Charles 
“ Vlil.”), while Norway finally combined with Den- Bremt-up 
mark, at the conference of Halmstad, in a double 
election which practically terminated the Union, 
though an agreement was come to that the survivor of tlie two 
kings should reign over all three kingdoms. Norway, subse- 
quently, threw in her lot definitively with Denmark. Dissensions 
resulting in interminable civil wars had, even before the Union, 
exliausted the resources of the poorest of the three northern 
realms ; and her ruin was completed by the ravages of the Black 
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Death, which wiped out two-thirds of her population. Unfortu- 
nately, too, for Norway’s independence, the native gentry had 
gradually died out, and were succeeded by immigrant Danish 
fortune-hunters; native burgesses there were none, and the 
peasantry were mostly thralls ; so that, excepting the clergy, 
there was no patriotic class to stand up for the national 
liberties. 

Far otherwise was it in the wealthier kingdom of Sweden. Here 
the clergy and part of the nobility were favourable to the Union ; 
but the vast majority of the people hated it as a foreign usurpa- 
tion. Matters were still further complicated by the continual 
interference of the Hanseatic League ; and Christian I. (1448- 
1481) and Hans (1481-1513), whose chief merit it is to have 
founded the Danish fleet, were, during the greater part of their 
reigns, only nominally kings of Sweden. Hans also received 
in fief the territory of Dietmarsch from the emperor, but, in 
attempting to subdue the hardy Dietmarschers, suffered a 
crushing defeat in which the national banner < ailed “ Danebrog ” 
fell into the enemy's hands (1500). Moreover, this defeat led to a 
successful rebellion in Sweden, and a long and ruinous war with 
Liibeck, terminated by the peace of Malmd, 1512. It was during 
this war that a strong Danish fleet dominated the Baltic for the 
first time since the age of the Valdemars. 

On the succession of Hans’s son, Christian 11 . (1513-1523), 
Margaret’s splendid dream of a Scandinavian empire seemed, 
finely, about to be realized. The young king, a man 
CbrtMtiatt of character and genius, had wide views and original 
ideas. Elected king of Denmark and Norway, he suc- 
ceeded in subduing Sweden by force of anns ; but 
he spoiled everything at the culmination of his triumph by the 
hideous crime and blunder known as the Stockholm massacre, 
which converted the politically divergent Swedish nation into the 
irreconcilable foe of the unional government (see Christian 
II.). (Christian’s contempt of nationality in Sweden is the more 
remarkable as in Denmark proper lie sided with tlie people 
against the aristocracy, to his own undoing in that age of privilege 
and prejudice. His intentions, as exhibited to his famous 
Landdove (National Code), were progressive and enlightened to 
an eminent degree ; so much so, indeed, that they mystified 
the people as much as they alienated the patricians ; but his 
actions were often of revolting brutality, and his whole career 
was vitiated by an incurable doublc-mindedncss which provoked 
general distrust. Yet there is no doubt that Christian 11 . was 
a true patriot, whose ideal it was to weld the three northern 
kingdoms into a powerful state, independent of all foreign 
influences, especially of German influence as manifested in the 
commercial tyranny of the llansa League. His utter failure was 
due, partly to the vices of an undisciplined temperament, and 
partly to the extraordinary difficulties of the most inscrutable 
period of European iiistory, when the shrewdest heads were at 
fault and irreparable blunders belonged to the order of the day. 
That period was the period of the Reformation, which profoundly 
affected the politics of Scandinavia. Christian II. had always 
subordinated religion to politics, and was Papist or Lutheran 
according to circumstances. But, though he treated the Church 
more like a foe than a friend and was constantly at war with the 
(!uria, he retained the Catholic form of church worship and never 
seems to have questioned the papal supremacy. On tlie flight of 
Christian II. and the election of his uncle, Frederick I. (1523- 
Fnderick Church resumed her jurisdiction and every- 

/., JS 23 -‘ thing was placed on the old footing. The newly 
i 333 , riie elected and still insecure German king at first remained 
So?*™*" i autumn of 1525 the current of 

Lutheranism began to run so strongly in Denmark as 
to threaten to whirl away every opposing obstacle. This novel 
and disturbing phenomenon was mainly due to tlie zeal and 
eloquence of the ex-monk Hans Tausen and his associates, or 
disciples, Peder Plad and Sadolin ; and, in the autumn of 1526, 
Tausen was appointed one of the royal chaplains. The three 
ensuing years wre especially favourable for the Reformation, 
as during that time the king had unlooked-for opportunities for 
filling the vacant episcopal secs with men after his own heart. 


and at heart he was a Lutheran. The reformation movement in 
Denm^k was further promoted by Schleswig-Holstein influence. 
Frederick’s eldest son Duke Christian had, since 1527, resided at 
Haderslev, where he collected round him I.utheran* teachers 
from (Jermany, and made his court the centre of the propaganda 
of the new doctrine. On the other hand, the Odense Recess of 
the 20th of August 1527, which put both confessions on a footing 
of equality, remained unrepealed ; and so long as it remained in 
force, the spiritual jurisdiction of the bishops, and, consequently, 
their authority over the “ free preachers ” (whose ambition 
convulsed all the important towns of Denmark and aimed 
at forcibly expelling the Catholic priests from their churches) 
remained valid, to the great vexation of the reformers. 'I'he 
inevitable ecclesiastical crisis was still further postponed by the 
superior stress of two urgent political events — Christian 11 . ’s 
invasion of Norway (1531) and the outbreak, in 1533, of 
“ Greoms fejdcy' or “ The Count’s War” (1534-36), 
the count in question being Christopher of Oldenburg, couafM 
great-nephew of King Christian I., whom Liibeck and war, 
her allies, on the death of Frederick 1 ., raised up 
against Frederic^k’s son (‘hristian ITT. The CsLtholic 
party and the lower orders generally took the part of Count 
Christopher, who acted throughout as the nominee of the captive 
Christian 11., while the Protestant party, aided by the Holstein 
dukes and Gustavus Vasa of Sweden, sided with C'liristiun III. 
The war ended with the capture of Cijpcnhagcn by the forces of 
('hristian III., on the 29th of July 1536, and the triumph of so 
devoted a Lutheran sealed i^e fate of the Roman Catholic 
Church in Denmark, though even now it was necessary iar the 
victoricjus king to proceed against the bishops and their friends 
by a coup d'dat, engineered by his German generals the Rantzaus. 
The Recess of 1 536 enacted that the bishops should forfeit their 
temporal and spiritual authority, and that all tlieir property 
should be transferred to the crown for the good of the common- 
wealth. In the following year a ('hurch ordinance, biised upon 
the canons t;f Luther, Melanchthon and Bugenhagen, was drawn 
up, submitted to Luther for his approval, and promulgated on 
the 2nd of September 1537. On the same day seven “ super- 
intendents,” including 'J’auscn and Sadolin, all of whom had 
worked zealously for the cause of the Reformation, were 
consecrated in place of the dethroned bishops. The position of 
the superintendents and of tlie refonned church generally was 
consolidated by the Articles of Ribe in 1542, and the constitution 
of the Danish church has practically continued the same to the 
pre.sent day. But ( atholicism could not wholly or immediately 
be dislodged by the t«?aching of Luther. It had .struck deep 
roots into the habits and feelings of the people, and traces of its 
survival were distinguishable a w^hole century after the triumph 
of the Ref ormation. ('atholicism lingered longest in the cathedral 
chapters. Here were to be found men of aliility proof against 
the eloquence of Hans 7 'aiisen or Peder Plad and quite cafiablc 
of controverting tlieir theories - men like l *ovl Helgesen, for 
instance, indisputably the greatest Danish theologian of his day, 
a scholar whose voice was drowned amidst the clash of conflicting 
creeds. 

Though the Reformation at first did comparatively little for 
education,' and the whole spiritual lile of Denmark was poor and 
feeble in consequence for at least a generation after- 
wards, the change of religion was of undeniable, \i Btta^aot 
temporary, benefit to the state from tin? political formation. 
point of view. The enormous incniase i»f the royal 
revenue consequent upon the confiscat ion of the property of the 
(Church could not fail to increase the financial stability t»f the 
monarchy. In particular the suppression of the monasteries 
benefited the crown in two ways. Ihc old church had, indeed, 
frequently rendered the state considerable financial aid, but such 
voluntary assistance was, from the nature of the case, crasiial 
and arbitrary. Now, however, tht*. state derived a fixed and 
certain revenue from the confiscated lands ; and the possession 

^ It is true.' llitJ! university waf- established on th«* oth of Se])teinl)er 
1537. hut its influence was of very gradual growth and small at 
first. 
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of immense landed property at the same time enabled the 
crown advantageously to conduct the administration. The 
gross revenue of the state is estimated to have risen threefold. 
Before the Reformation the annual revenue from land averaged 
400,000 bushels of corn; after the confiscations of Qiurch 
property it averaged 1^200^000 bushels. The possession of a 
full purse materially assisted the Danish government in its 
domestic administration, which was indeed epoch-making. It 
enabled Christian HI. to pay oil his German mercenaries 
immediately after the religious coup d'etat of 1536. It enabled 
him to prosecute shipbuilding with such energy that, by 1550, 
the royal fleet num^red at least thirty vessels, which were 
largely employed as a maritime police in the pirate-haunted 
Baltic and North Seas. It enabled him to create and 
remunerate adequately a capable official class, which proved 
its efficiency under the strictest supervision, and ultimately 
produced a whole series of great statesmen and admirals like 
Johan Friis, Peder Oxe, Herluf Trolle and Peder Skram. It is 
not too much to say that the increased revenue derived from the 
appropriation of Church property, intelligently applied, gave 
Denmark the hegemony of the North during the 
fuSueac!! Christian III.’s reign, the whole reign 

"f " * of Frederick IT. and the first twenty-five years of the 

Dtnmmrk, reign of Christian IV., a period embracing, roughly 
speaking, eighty years (i 544-'! 626). Within this period 
Denmark was indisputably the leading Scandinavian 
power. While Sweden, even after the advent of Gustavus Vasa, 
was still of but small account in Europe, Denmark easily held 
her own in Germany and elsewhere, even against (Charles V., and 
was important enough, in 1553, to mediate a peace between the 
emperor and Saxony. Twice during this period Denmark and 
Sweden measured their strength in the open field, on the first 
occasion in the “Scandinavian Seven Years’ War” (1562-70), 
on the second in the “ Kalmar War” (161:1-13), and on both 
occasions Denmark prevailed, though the temporary advantage 
she gained was more than neutralized l>y the intense feeling of 
hostility which the unnatural wars, between the two kindred 
peoples of Scandinavia, left behind them. Still, the fact remains 
that, for a time, Denmark was one of tlie great powers of Europe. 
Frederick II., in his later years (1571 1588), aspired to the 
dominion of all the seas which washed the Scandinavian coasts, 
and lief ore he died he was able to enforce the rule that all foreign 
ships should strike their topsails to Danish men-of-war as a token 
of his right to rule the northern seas. Favourable political 
circumstances also contributed to this general acknowledgment 
of Denmark's maritime greatness. The power of the Hansa had 
gone ; the Dutch were enfeebled by their contest with Spain ; 
England’s sea-power was yet in the making ; Spain, still the 
greate.st of the maritime nations, was exhausting her resources 
in the vain effort to conquer the Dutch. Yet more even than to 
felicitous circumstances, Denmark owed her short-lived greatness 
to the great statesmen and administrators whom PYederick II. 
succeeded in gathering about him. Never before, since the age 
of Margaret, had Denmark been so well governed, never before 
had .she possessed so many political celebrities nobly emulous for 
the common good. 

Frederick 11 . was succeeded by his son Christian IV. (April 4, 
1588), who attained his majority on the 17th of August 1596, at 
Denm rk realm which Christian IV. was 

mt^h9mc^ ^ govern had undergone great changes within the last 
cenMioaof two generations. Towards the south the boundaries of 
CHHMtimn the Danish state remained unchanged. Levensaa and 
IV., tSita. Eider still separated Denmark from the Empire. 
Schleswig was recognized as a Danish fief, in contradistinc- 
tion to Holstein, which owed vassalage to the Empire. I'he 
“ kingdom ” stretched as far as Kolding and Skedlx)rg, where 
the “ duchy ” began ; and this duchy since its amalgamation 
with Holstein by means of a common Landtag, and especially 
since the union of the dual duchy with the kingdom on almost 
equal terms in 1533, was, in most respects, a semi-indef}endent 
state. Denmark, moreover, like Europe in general, was, politic- 
ally, on the threshold of a transitional period. During the whole 


course of the i6th century the monarchical form of government 
was in every large country, with the single exception of Poland, 
rising on the ruins of feudalism. The great powers of the late 
1 6th and early 17th centuries were to be the strong, highly 
centralized, hereditary monarchies, like France, Spain and 
Sweden. There seemed to be no reason why Denmark also should 
not become a powerful state under the guidance of a powerful 
monarchy, especially as the sister state of Sweden was developing 
into a great power under apparently identical conditions. Yet, 
while Sweden was surely ripening into the dominating power of 
northern Europe, Denmark had as surely entered upon a period 
of uninterrupted and apparently incurable decline. What was 
the cause of this anomaly ? Something of course must be allowed 
for the superior and altogether extraordinary genius of the great 
princes of the house of Va.sa; yet the causes of the decline 
of Denmark lay far deeper than this. They may roughly be 
summed up under two heads : the inherent weakness of an 
elective monarchy, and the absence of that public spirit which 
is based on the intimate alliance of ruler and ruled. Whilst 
Gustavus Vasa had leaned upon the Swedish peasantry, in other 
words upon the bulk of the Swedish nation, which was and 
continued to be an integral part of the Swedish l)ody-politic, 
Christian HI. on his accession had crushed the middle and lower 
classes in Denmark and reduced them to political insignificance. 
Yet it was not the king who benefited by this blunder. Ihe 
Danish monarchy since the days of Margaret had continued to be 
purely elective ; and a purely elective monarchy at that stage of 
the political development of Europe was a mischievous anomaly. 
It signified in the first place that the crown was not the highest 
power in the state, but was subject to the aristocratic Rigsraad, 
or council of state. The Rigsraad was the permanent owner of the 
realm and the crown-lands ; the king was only their temporary 
administrator. If the king died before the election of his 
.successor, the Rigsraad stepped into the king’s place. Moreover, 
an elective monarchy implied that, at every fresh succession, the 
king was liable to be bound by a new Haandfaesining^ or charter. 
The election itself might, and did, become a mere formality ; 
but the condition precedent of election, the acceptance of 
the charter, invariably limiting the royal authority, remained a 
reality. This period of aristocratic rule, which dates practically 
from the accx*s.sion of Frederick 1 . (1523), and lasted for nearly 
a century and a half, is known in Danish history as Adelsvaeldcy 
or rule of the nobles. 

Again, the king was the ruler of the nralm, but over a very 
large portion of it he had but a slight control. The crown-lands 
and most of the towns were under his immediate jurisdiction, 
but by the side of the crown-lands lay the estates of the nobility, 
which already comprised about one-half of the superficial area 
of Denmark, and were in many respects independent of thecentral 
government both as regards taxation and administration. In a 
word, the monarchy had to share its dominion with the nobility ; 
and the Dani.sh nolnlity in the i6th century was one of the most 
exclusive and selfish aristocracies in Europe, and already far 
advanced in decadence. Hermetically scaling itself from any 
intrusion from below, it deteriorated by close and constant inter- 
marriage ; and it was already, both morally and intellectually, 
below the level of the rest of the nation. Yet this very aristo- 
cracy, whose claim to consideration was liascd not upon its own 
achievements but upon the length of its pedigrees, insisted upon 
an amplification of its privileges which endangered the economical 
and political interests of the state and the nation. The time was 
close at hand when a Danish magnate was to demonstrate that he 
preferred the utter ruin of his country to any abatement of his 
own personal dignity. 

All below the king and the nobility were generally classified 
together as “ subjects.” Of the.se lower orders the clergy stood 
first in the social scale. As a spiritual estate, indeed, it had 
cea.sed to exist at the Reformation, though still represented in the 
Rigsdag or diet. Since then too it had become quite detached 
from the nobility, which ostentatiously despised the teaching 
profession. The clergy recruited themselves therefore from 
the class next below them, and looked more and more to the 
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crown for help and protection as they drew apart from 
the gentry, who, moreover, a$ dispensers of patronage, lost no 
opportunity of appropriating church lands and cutting down 
tithes. 

The burgesses had not yet recovered from the disaster of 
“ Grevens fcjde ” ; but while the towns had become more 
dependent on the central power, they had at the same time been 
released from their former vexatious subjection to the local mag- 
nates, and could make their voices heard in the Rigsdag, where 
they were still, though inadequately, represented. Within the 
Estate of Burgesses itself, too, a levelling process had begun. 
The old municipal patriciate, which used to form the connecting 
link between the bourgeoisie and the nobility, had disappeared, 
and a feeling of common civic fellowship had taken its place. 
All this tended to enlarge the political views of the burgesses, and 
was not without its influence on the future. Yet, after all, the 
prospects of tlie burgesses depended mainly on economic con- 
ditions ; and in this respect there was a decided improvement, 
due to the increasing importance of money and commerce all 
over Europe, especially as the steady decline of the Hansc towns 
immediately benefited the trade of Denmark- Norway ; Norway 
by this time being completely merged in the Danish state, 
and ruled from Copenliagen. There can, indeed, be no doubt 
that the Danish and Norwegian merchants at the end of the 
i6th century nourished exceedingly, despite the intrusion and 
competition of the Dutch and the dangers to neutral shipping 
arising from the frequent wars between England, Spain and 
the Netherlands. 

At the bottom of the social ladder lay the peasants, whose 
condition had decidedly deteriorated. Only in one respect had 
they benefited by the peculiar conditions of the i6th century: 
the rise in the price of corn without any corresponding rise in the 
land-tax must have largely increased tJieir material prosperity. 
Yet the number of peasant-proprietors had diminished, while 
the ol)ligati()ns of the peasantry generally had increased ; and, 
still worse, their obligations were vexatiously indefinite, varying 
from year to year and evem from month to month. 'J'hey 
weighed especially lieavily on tlie .so-callcd Ugedasmaend, who 
were forced to work two or three days a week in the demesne 
lands. This increase of villcnage morally depressed the peasantry, 
and widened still further the breach between the yeomanry and 
the gentry. I’olitically its conscciuenccs were disastrous. While 
in Sweden tlie free and energetic peasant was a sdutary power 
in the state, which he served with both mind and plough, the 
Danish peasant was sinking to the level of a bondman. While 
the Swedish peasants were well represented in the Swedish 
Riksdag, whose proceedings they sometimes dominated, the 
Danish peasantry had no political rights or privileges wliat- 
ever. 

Such tlien, briefly, was the condition of things in Denmark 
when, in 1 588, Christian I V. liscended the throne. W'here .so much 
was necessarily uncertain and fluctuating, there wa.s 
CbriMtian room for an almost infinite variety of development. 

Much depended on the character and- personality of 
the young prince who had now taken into his hands 
the reins of gov(?rnment, and for half a century was to guide the 
destinies of the nation. In the beginning of his reign the hand 
of the young monarch, who was nothing if not energetic, made 
itself felt in every direction. The harbours of Copenhagen, 
Elsinore and other towns were enlarged ; many decaying towns 
■were abolished and many new ones built under more promising 
conditions, including (Christiania, which was founded in August 
1624, on the ruins of the ancient city of Oslo. Various attempts 
were also made to improve trade and industry by abolishing the 
still remaining privileges of the Hanseatic towns, by promoting 
a wholesale immigration of skilful and well-to-do Dutch traders 
and handicraftsmen into Denmark under most favourable 
conditions, by opening up the rich fisheries of the Arctic seas, 
and by establi.shing joint-stock chartered companies both in the 
East and tlie West Indies. Copenhagen especially benefited by 
Christian IV.’s commercial policy. He enlarged and emlx:llishod 
it, and provided it with new harbours and fortifications ; in short. 


did his best to make it the worthy capital of a great empire. 
But it was in the foreign policy of the government that the royal 
influence was most perceptible. Unlike Sweden, Denmark had 
remained outside the great religious-political movements which 
were the outcome of the (.'athulic reaction ; and the peculiarity 
of her position made her rather hostile than friendly to the other 
Protestant states. The possession of the Sound enabled her to 
close the Baltic against the W'estern powers ; the possession of 
Norway carried along with it the control of the rich fisheries 
which were Danish monopolies, and therefore a source of irrita- 
tion to England and Holland. Denmark, moreover, was above 
all things a Scandinavian power. While the territorial expansion 
of Sweden in the near future w'as a matter of necessity, Denmark 
had not only attained, but even exceeded, her natural limits. 
Aggrandizement southwards, at the expense of the German 
empire, was becoming every year more difficult ; and in every 
other direction she had nothing more to gain. Nay, more, 
Denmark’s possession of the Scanian provinces deprived Sweden 
of her proper geographical frontiers. Clearly it was Denmark's 
wisest policy to seek a close alliance witli Sweden in their common 
interests, and after the conclusion of the “ Kalmar War ” the 
two countries did remain at peace for the next thirty-one years. 
But the antagonistic interests of the two countries in Germany 
during the Thirty Years’ War precipitated a fourth contest 
between them (1643-45), in which Denmark would have Ix^en 
utterly ruined but for the heroism of King Cliristian IV. and his 
command of the sea during the crisis of the struggle. Even so, 
by the peace of Bromsebro (February 8, 1645) 

Denmark .surrendered the islands of Oesel and Gotland 
and the provinces of Jemtcland and Herjedal (in 
Norway) definitively, and Halland for thirty years. 

The freedom from the Sound tolls was by the same treaty also 
extended to Sweden’s Baltic provinces. 

The peace of Bromsebro was the first of the long scries 
of treaties, extending down to our own days, which mark the 
progressive shrinkage of Danish territory into an irreducible 
minimum. Sweden’s appropriation of Danish soil had begun, 
and at the same time Denmark's power of resisting the encroach- 
ments of Sweden was correspondingly reduced. The Danish 
national debt, too, had risen enormously, while* the sources of 
future income and consequent reciipcralion had diminished 
or disappeared. 7 'he Sound tolls, for instance, in consequence of 
the treaties of Bromsebro and KristianopcI (by tlie latter treaty 
very considerable concessions were made to the Dutch) had sunk 
from 400,000 lo 140,000 rix -dollars. 'J'bc political influence of 
the crown, moreover, had inevitably been weakened, and the 
conduct of foreign affairs passed from the hands of the king 
into the hands of the Rigsraad. On tlie accession 
of Frederick III. (1648-1670) moreover, the already 
diminished royal prerogative was still further curtailed 
by the Haandjaeslning, or charter, which he was 
compelled to sign. Fear and haired of Sweden, and the never 
abandoned hope of rcrcovcring the lost provinces, animated king 
and people alike ; but it was Denmark's crowning misfortune 
that she possessed at this difliciilt crisis no statesman of the first 
rank, no one even approximately comparable with such com- 
petitors as ("harles X. of Sweden or the “ Great Elector ” 
Frederick William of Brandenburg. From the very beginning 
of his reign Frederick TIT. was resolved upon a rupture at the 
first convenient opportunity, while the nation was, if possible, 
even more bellicose than the king. 'Die af^xirently insuperable 
difficulties of Sweden in Poland was the feather that turned the 
scale ; on the ist of June 1657, Frederick 1 1 1 , signed the manifesto 
justifying a war wliich was never formally declared and brought 
Denmark to the very verge of ruin. The extraordinary details 
of this dramatic struggle will be found el.sew'here (see Frkderick 
III., king of Denmark, and Charlks X., king of Sweden); 
.suffice it to .say that by the peace of Koskilde 
(February 26, 1658), Denmark consented to cede the P^aceot 
three Scanian provinces, the island of Bornholm and 
the Norwegian provinces of Baahus and Trondhjem ; 
to renounce all anti-Swedish alliances and lo exempt all Swedish 

VIII. 2 
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vessels^ even when carrying foreign goods, from all tolls. These 
terrible losses were somewhat retrieved by the subsequent 
treaty of Copenhagen (May 27, 1660) concluded by the Swedish 
regency with Frederick 111 . after the failure of Charles X.’s 
second war against Denmark, a failure chiefly owing to the 
heroic defence of the Danish capital (1658-60). By this treaty 
TnMtyof province of Trondhjem and the 

Copea^ isle of Bornholm and released Denmark from the most 
hvm onerous of the obligations of the treaty of Roskilde. 
i 66 Q* jjj peace of Copenhagen came as a welcome 

break in an interminable scries of disasters and humiliations. 
Anyhow, it confirmed the independence of the Danish state. 
On the other hand, if Denmark had emerged from the war with 
her honour and dignity unimpaired, she had at the same time 
tacitly surrendered the dominion of the North to her Scandi- 
navian rivah 

But the war just terminated had important political conse- 
quences, which were to culminate in one of the most curious and 
„ interesting revolutions of modern history. In the first 
monarch place, it marks the termination of the AdelsvaeldCf or 
eatah" rule of the nobility. By their cowardice, incapacity, 
Uah^, egotism and treachery during the crisis of the struggle, 
’ the Danish aristocracy had justly forfeited the respect 
of ever)' other class of the community, and emerged from the 
war hopelessly discredited. On the other hand, ('openhagen, 
proudly conscious of her intrinsic importance and of her inestim- 
able services to the country ,whom she hadsaved fromannihilation 
by her constancy, now openly claimed to have a voice in public 
affairs. Still higher had risen the influence of the crown. The 
courage and resource displayed by Frederick 11 1 , in the ejctremity 
of the national danger had won for ** the least expansive of 
monarchs ” an extraordinary popularity. 

On the loth of Septcmlicr j66o, the Rif^sdag, which w'as to 
repair the ravages of the war and provide for the future, was 
opened with great ceremony in the Riddersaal of the castle 
of Copenhagen. The first bill laid before the Estates by the 
goveniment was to impose an excise tax on the princijjal articles 
of consumption, together with subsidiar}" taxes on cattle, poultry, 
&c., in return for which the abolition of all the old direct taxes 
was promised. The nobility at first claimed exemption from 
taxation altogether, while the clergy and burgesses insisted upon 
an absolute equality of taxation. There were sharp encounters 
between the presidents of the contending orders, but the position 
of the l-ower Estates was considerably prejudiced by the dissen- 
sions of its various sections. Thus the privileges of the bishops 
and of Copenhagen profoundly irritated the lower clergy and 
the unprivileged towns, and made a cordial understanding 
impossible, till Hans Svane, bishop of Copenhagen, and Ilans 
NSilisen the burgomaster, who now openly came forward as the 
leader of the reform movement, proposed that the privileges 
which divided the non-noble Estates should be abolished. In 
accordance with this proposal, the two I-ower Estates, on the 
i6th of September, subscribed a memorandum addressed to the 
Rigsraad, declaring their willingness to renounce their privileges, 
provided the nobility did the same ; which was tantamount to a 
declaration that the whole of the clergy and burgesses had made 
common cause against the nobility. The opposition so formed 
took the name of the “ Conjoined Estates.*’ I'he presentation 
of the memorial provoked an outburst of indignation. But the 
nobility soon perceived the necessity of complete surrender. 
On the 50th of September the First Estate abandoned its former 
standpoint end renounced its privileges, with one unimportant 
reservation. 

The struggle now seemed to be ended, and the financial 
question having also been settled, the king, had he been so 
minded, might have dismissed the Estates. But the still more 
important question of reform was now raised. On the i7lh of 
September the burgesses introduced a bill proposing a new 
constitution, which wfis to include local self-government in the 
towns, the abolition of serfdom, and the formation of a national 
army. It fell to the ground foi- want of adequate support ; but 
another proposition, the fruit of secret discussion between the 


king and his confederates, whidi placed all fiefs under the control 
of the crown as regards taxation, and provided for selling and 
letting them to the highest bidder, was accepted by the Estate 
of burgesses. The significance of this ordinance lay in the fact 
that it shattered the privileged position of the nobility, by 
abolishing the exclusive right to the possession of fiefs. What 
happened next is not quite clear. Our sources fail us, and we are 
at the mercy of doubtful rumours and more or less unreliable 
anecdotes. We have a vision of intrigues, mysterious conferences, 
threats and bribery, dimly discernible through a shifting mirage 
of tradition. 

The first glint of light is a letter, dated the 23rd of September, 
from Frederick 111 . to Svane and Nansen, authorizing them to 
communicate the arrangements already made to reliable men, 
and act quickly, as “ if the others gain time they may possibly 
gain more.” The first step was to make sure of the city train- 
bands : of the garrison of Copenhagen the king had no doubt. 
The headquarters of the conspirators was the bishop’s palace 
near Vor Frue church, between which and the court messages 
were passing continually, and where the document to be adopted 
by the ('onjoined Estates took its final shape. On the 8th of 
October the two burgomasters, Hans Nansen and Kristoffer 
Hansen, proposed that the realm of Denmark should be made 
over to the king as a hereditary kingdom, without prejudice to 
the privileges of the Estates ; whereupon they proceeded to Brewer’s 
Hall, and informed the Estate of burgesses there assembled 
of what had been done. A fiery oration from Nansen dissolved 
some feeble opposition ; and simultaneously Bishop Svane 
carried the clergy along with him. The so-called “ Instrument,” 
now signed by the Lower Estates, offered the realm to the king 
and his house as a hereditary monarchy, by way of thank-offering 
mainly for his courageous deliverance of the kingdom during 
the war ; tuid the Nigsraad and the nobility were urged to 
notify the resolution to the king, and desire him to maintain 
each Estate in its due privileges, and to give a written counter- 
assurance that the revolution now to be effected was for the sole 
benefit of the stale. Events now moved forward rapidly. On 
the 10th of October a deputation from the clergy and Inirgesses 
proceeded to the Council House where the Rigsraad were de- 
liberating, to demand an answer to their propositions. After 
a tumultuous scene, the aristocratic Raad rejected the “Instru- 
ment” .altogether, whereupon the deputies of the commons pro- 
ceeded to the palace and were graciously received by the king, 
who promised them an answer next day. The same afternoon 
the guards in the streets and on the ramparts were doubled ; on 
the following morning the gates of the city were closed, powder 
and bullets were distril mted among the city tr ain -bands, who 
were bidden to be in readiness when the alann bell called them, 
and cavalry was massed on the environs of the city. The same 
afternoon the king sent a message to the Rigsraad urging them 
to declare their views quickly, as he could no longer hold himself 
responsible for what might happen. After a feeble attempt 
at a compromise the Raaid gave way. On the 13th of October 
it signed a declaration to the effect that it associated itself 
still with the Lower Estates in the making over of the kingdom, 
as a hereditary monarchy, to his majesty and his heirs male and 
female. The same day the king received the official communi- 
cation of this declaration and the congratulation of the burgo- 
masters. llius the ancient constitution was transformed ) and 
Denmark became a monarchy hereditary in Frederick III. and 
his posterity. 

But although hereditary sovereignty had been introduced, the 
Laws of the land had not been abolished. The monarch was 
specifically now a sovereign over-lord, but he had not been 
absolved from his obligations towards his subjects. Hereditary 
sovereignty per se w^as not held to signify unlimited dominion, 
still less absolutism. On the contrary, the magnificent gift of 
the Danish nation to Frederick III. was made under express 
conditions, llie “ Instrument ” drawn up by the Lower 
Estates implied the retention of all their rights ; and the kin^, 
in accepting the gift of a hereditary crown, did not repudi<* 
ate the implied inviolability of the privileges of the donors. 
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Unfortunately everything had been left so vague, that it was 
an easy matter for ultra-royalists like Svanc and Nansen to 
ignore the privileges of the Estates, and even the Estates 
themselves. 

On the 14th of October a committee was summoned to the 
palace to organize the new government. The discussion turned 
mainly upon two points, ( 1 ) whether a new oath of homage should 
be taken to the king, and (2) what was to be done with the 
Haandfacsining or royal charter. The first point was speedily 
decided in the afiirmative, and, as to the second, it was ultimately 
decided that the king should be released from his oath and the 
charter returned to him ; but a rider was added suggesting that 
he should, at the same time, promulgate a Recess providing for 
his own and his people’s welfare. Thus Frederick III. was not 
left absolutely his own master ; for the provision regarding a 
Recess, or new constitution, showed plainly enough that such 
a constitution was expected, and, once granted, would of course 
have limited the royal power. 

It now only remained to execute the resolutions of the com- 
mittee. On the 1 7th of October the charter, which the king had 
sworn to observe twelve years l)efore, was solemnly handed back 
to him at the palace, Frederick III. thereupon promising to rule 
as a Christian king to the satisfaction of all the Estates of the 
realm. On the following day the king, seated on the toj>most 
step of a lofty tril.>une surmounted by a baldaquin, erected in the 
midst of the principal .square of C'openhagen, received the public 
homtige of his subjects of all ranks, in the presence of an immense 
concourse, on which occasion he again promised to rule “ as a 
('hrislian hereditary king and gracious master,’’ and, “ as soon as 
possible, to prepare and set up ” such a constitution as should 
secure to his subjects a (’hri.slian and indulgent sway. The 
ceremony concluded with a grand banciuet at th(j palace. After 
dinner the (jueen and the? clergy witlulrew’; but the king remained. 
An incident now' occurred which made a strong imi)ression on all 
present. With a brimming beaker in his hand, Frederick HI. 
went up to Hans Nansen, drank with him and drew him aside. 
They communed together in a low voice for some time, till tlie 
burgomaster, succumbing to the influence of his potations, 
fumbled his way Ui his carriage with the as.sistance of some of 
his civic colleagues. Whctlicr Nansen, intoxicated by wine 
and the royal favour, consented on this <X!casion to sacrifice the 
privileges of his order and his city, it is impossible to .say ; but 
it is signifiaint tliat, from henceforth, we hear no more of the 
Recess wdiich the more liberal of the leaders of the low'er 
orders had hoped for when they released Frederick ill. from 
the obligations of the charter. 

We can follow pretty plainly the stages of the progress from 
a limited to an absolute monarchy. By an act dated the loth 
BfttmbUab- Ja-nuarv 1661, entitled “ Jnstrument, or pragmatic 
mentot sanction,” of the king’s hereditary right to the king- 
absoluto doms of Denmark and Norway, it was declared that 
all the prerogatives of majtisty, and “ all regalia as an 
absolute sovereign lord,” had l)ccn made over to the king. Yet, 
even after the issue of the “ Instrument,” there was nothing, 
strictly speaking, to prevent Frederick III. from voluntarily 
conceding to his subjects some share in the administration. 
Unfortunately the king was bent iiywn still further emphasizing 
the plenitude of his power. At Copenhagen his advisers W'ere 
busy framing drafts of a Lex Regia Perpcltia ; and the one 
which finally won the royal favour was the famous KongeUw, or 
“ King’s I.aw.” 

This document was in every way unique. In the first place 
it is remarkable for its literary excellence. Compared wdth the 
barbarous macaronic jargon of the contemporary official language 
it shines forth as a masterpiece of pure, pithy and original 
Danish. Still more remarkable are the tone and tenor of this 
royal law. 'J’hc Kongehw has the highly dubious honour of l)eing 
the one written law in the civilized world which fearlessly carries 
out absolutism to the last consequences. I’he monarchy is de- 
clared to owe its origin to the surrender of the supreme authority 
by the Estates to the king. The maintenance of the indivisi- 
bility of the realm and of the Christian faith according to the 


Augsburg Confession, and the observance of the Kottgelov itself, 
are now the sole obligations binding upon the king. The supreme 
spiritual authority also is now claimed ; and it is expre.ssly stated 
that it becomes none to crown him ; the moment he ascends the 
throne, crown and sceptre belong to him of right. Moreover, 
par. 26 declares guilty of lese-majeste whomsoever shall in any 
way usurp or infringe the king’s absolute authority. In the 
following reign the ultra-royalists went further still In their 
eyes the king was not merely autocratic, but sacrosanct. Thus 
before the anointing of Christian V. on the 7lh of June 1671, a 
ceremony by way of symbolizing the new autocrat’s humble 
submission to the Almighty, the officiating bishop of Zealand 
delivered an oration in which he declared that the king was God’s 
immediate creation, His vicegerent on earth, and that it was the 
bounden duty of all good subjects to serve and honour the 
celestial maje.sly as represented by the king’s terrestrial majesty. 
The Kongelov is dated and subscribed the 14th of November 
1665, but was kept a profound secret, only two initiated persons 
knowing of its existence until after the death of Frederick HI., 
one of them being Kristoffer Gabel, the king's chief intermediary 
during the revolution, and the other the author and custodian 
of the Kongehw, Secretary Peder Schumacher, better known as 
GrifFenfcldt. It is significant that both the.se confidential agents 
were plelicians. 

The revolution of 1660 was certainly beneficial to Norway. 
With the disappearance of the Rigsraad, which, as representing 
the Danish crown, had hitherto exercised sovereignly 
over both kingdoms, Norw'ay cea.sed to ho a subject tbeirvoitf 
principality. The sovereign hereditary king stood in Honot 
exactly the same relations to both kingdoms ; and 
thus, constitutionally, Norway was plat'cd on an cqualitv with 
Dcmmark, united with Imt not subordinate to it. It is clear 
that the majority of the Norwegian people hoped that the 
revolution would give them an administration independent 
of the Danish government ; hut these expectations were not 
reali.sed. 'I'ill the cessation of the Union in Copenhagen 
continued to be the headc|uartcrs of the Norwegian administra- 
tion ; both kingdoms had common departments of state ; and 
the common trhancery continued to be called the I>ani.sh chanci^ry. 
On the otluT hand tlie condition of Norway was n(»w greatly 
improved. In January 1661 a land commission was appointed 
to investigate the financial and economical conditions of the 
kingdoms ; the fiefs were transformed into counties ; the nobles 
were deprived of their immunity from taxation ; and in July 
1662 the Norwegian towns received special privileges, inchuling 
the monopoly of the lucrative timber trade. 

'J'he Knrvaehie, or absolute monarchy, also distinctly heniTited 
the whole Danish state by materially increasing its resi^rve of 
native talent.. Its immediate con.se(jucnce was to throw open 
every slate appointment to the middle classes ; and the miiidle 
classes of that period, with vitv few (‘xcc[>lions, monopolized the 
intellect and tlie encrg>' of the nation. New blood of the best 
quality nourished and stirnnhiR^d the whole liocly politic. Ex- 
pansion and progress were the watchwords at home, and abroad 
it .seemtd as if Denmark were about to regain her 
former position as a great power. This was especially 
the case during the brief but brilliant administration 
of (Chancellor GrifTenfcldt. Then, if ever, Denmark- 
had the chance of playing once more a Ir.xding part in inter- 
national politics. But Griffenfeldt’s diffic'’'ries, always serious, 
were increased by the instability of the European situation, 
depending as it did on the ambition of Jxjuis XIV. Resolved to 
conquer the Netherlands, the French king proceeded, first of all, 
to i.solate her by di.s.solving the Triple Alliance. (See Sw’kuf.n 
and Griffenfelpt.) Tn April 1672 a treaty was concluded 
lietwccn France and Sweden, on condition that h’rance should not 
include Denmark in her .system of alliances without, the conserit 
of Sweden, 'i'his treaty showed that .Sweden weighed more in 
the French balances than Denmark. In June 1672 a French 
army invaded the Netherlands ; wliereupon the elector of 
Brandenburg contractecl an alliance with the emperor Leopold, 
to which Denmark was invited to accede ; almost simultaneously 
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the States-General began to negotiate for a renewal of the recently 
expired Dano-Dutch alliance. 

In these circumstances it was as difficult for Denmark to 
remain neutral as it was dangerous for her to make a choice. 
D^ammrk alliance with France would subordinate her to 
In Sweden ; an alliance with the Netherlands would expose 

Onat her to an attack from Sweden. The Franco-Swedish 
i^rtbara alliance left Griffenfeldt no choice but to accede to the 

**** opposite league^ for he saw at once that the ruin of the 
Netherlands would disturb the balance of power in the north by 
giving an undue preponderance to England and Sweden. But 
Denmark’s experience of Dutch promises in the past was not 
reassuring ; so^ while negotiating at the Hague for a renewal of 
the Dutch alliance, he at the same time felt his way at Stockholm 
towards a commercial treaty with Sweden. His Swedish mission 
proved abortive, but, as he had anticipated, it effectually acceler- 
ated the negotiations at the Hague, and frightened the Dutch 
into unwonted lilxirality. In May 1673 a treaty of alliance was 
signed by the ambassador of the States-General at Copenhagen, 
whereby the Netherlands pledged themselves to pay Denmark 
large subsidies in return for the services of 10,000 men and 
twenty warships, which were to be held in readiness in case tlie 
Unite'l Provinces were attacked by another enemy besides 
France. Tlius, very dexterously, Griffenfeldt had succeeded in 
gaining his subsidies without sacrificing his neutrality. 

His next move was to attempt to detach Sweden from France ; 
but, Sweden showing not the slightest inclination for a rapproche- 
ment, Denmark was compelled to accede to the anti-French 
league, which she did by the treaty of Copenhagen, of January 
1674, thereby engaging to place an army of 20,000 in the field 
when required ; but here again (iriffenfeldt safeguarded himself 
to some extent by stipulating that this provision was not to be 
operative till the allies were attacked by a fresh enemy. When, 
in December 1674, a .Swedish army invaded Prussian Pomerania, 
Denmark was bound to intervene as a belligerent, but Griff en- 
fcldt endeavoured to postpone this intervention as long as 
possible ; and Sweden’s anxiety to avoid hf)stilities with her 
southern neighbour materially assisted him to postpone the evil 
day. He only wanted to gain time, and he gained it. To the last 
he endeavoured to avoid a rupture with France even if he broke 
with Sweden ; but he could not restrain for ever the foolish 
impetuosity of his own sovereign, Christian V., and his fall in 
the beginning of 1676 not only, as he had foreseen, involved 
Denmark in an unprofitable war, but, as his friend and disciple, 
Jens Juel, well observed, relegated her henceforth to the humiliat- 
ing position of an international catspaw. Thus at the peace of 
Fontainebleau (September 2, 1679) Denmark, which had borne 
the brunt of the struggle in the Baltic, was compelled by the 
inexorable French king to make full restitution to Sweden, the 
treaty between the two northern powers being signed at Lund 
on the 26th of September. Freely had she spent her blood and 
her treasure, only to emerge from the five years’ contest exlmusted 
and empty-handed. 

By the peace of Fontainebleau Denmark had been sacrificed 
to the interests of Prance and Sweden ; forty-one years later she 
was sacrificed to the interests of Hanover and Prussia by the 
peace of Copenhagen (1720), which ended the Northern War so 
far as the German powers were concerned. But it would not 
have terminated advant^eously for them at all, had not the 
powerful and highly efficient Danish fleet effectually prevented 
the Swedish government from succouring its distres.sed German 
provinces, and finally swept the Swedish fleets out of the northern 
waters. Yet all the compcn.sation Denmark received for her 
inestimable ser\dces during a whole decade was 600,000 rix- 
dollars I The bishoprics of Bremen and Verden, the province of 
P'arthcr Pomerania and the isle of Riigen which her armies had 
actually conquered, and which had been guaranteed to her by a 
whole catena of treaties, went partly to the upstart electorate 
of Hanover and partly to the upstart kingdom of Prussia, both of 
which states had been of no political importance whatever at the 
beginning of the war of spoliation by which they were, ultimately, 
to profit so largely and $0 cheaply. 


The last ten years of the reign of Christian V.’s successor, 
Frederick IV. (1699-1730), were devoted to the nursing and 
development of the resources of the country, which had 
suffered only less severely than Sweden from the effects 
of the Great Northern V ar. The court, seriously pious, j fSQ, 
did much for education. A wise economy also contri- 
buted to reduce the national debt within manageable limits, and 
in the welfare of the peasantry Frederick IV. took a deep interest. 
In 1722 serfdom was abolished in the case of all peasants in the 
royal estates bom after his accession. 

The first act of P*rederirk’s successor, Christian VI. (1730 -1746), 
was to abolish the national militia, which had been an intoler- 
able burden uix)n the peasantry ; yet the more pressing 
agrarian difficulties were not thereby surmounted, ChHetian 
as had been hoped. The price of com continued 
to fall ; the migration of the peasantry assumed 
alarming proportions ; and at last, “ to preserve the land ” as 
well as to increase the defensive capacity of the country, the 
national militia was re-established by the decree of the 4th of 
February 1733, which at the same time bound to the soil all 
peasants between the age of nine and forty. Reactionary as the 
measure was it enabled the agricultural interest, on which the 
prosperity of Denmark mainly depended, to tide over one of the 
most dangerous crises in its history ; but certainly the position 
of the Danish peasantry was never worse than during the reign 
of the religious and benevolent Christian VI. 

Under the peaceful reign of Christian's son and successor, 
Frederick V. (1746-1766), still more was done for commerce, 
industry and agriculture. To promote Denmark's 
carrying trade, treaties were made with the Barbary FredeHck 
States, Genoa and Naples ; and the F^ist Indian 
Trading Company flourished exceedingly. On the 
other hand the condition of the peasantry W'as even worse under 
Frederick V. than it had been under Christian VI., the Stavns- 
baand, or regulation which bound all males to tlie soil, being 
made operative from the age of four. Yet signs of a coming 
amelioration were not wanting. The theory of the physiocrats 
now found powerful advocates in Denmark ; and after 1755, when 
the press censorship was abolished .so far as regarded polhical 
economy and agriculture, a thorough discussion of the whole 
agrarian question became possible. A commission appointed 
in 1757 worked zealously for the repeal of many agricultural 
abuses ; and several great landed projirietors introduced heredi- 
tary leaseholds, and aliolished the servile tenure. 

Foreign affairs during the reigns of Frederic-k V. and Christian 
VI. were left in the capable hands of J. H. E. Bernstorff, who 
aimed at steering clear of all foreign complications and preserving 
inviolable the neutrality of Denmark. This he succeeded in 
doing, in spite of the Seven Years’ War and of the difficulties 
attending the thorny Gottorp question in which Sweden and 
Russia wTre equally interested. 'J'he same policy was victori- 
ously pursued by his nephew and pupil Andreas Bernstorff, an 
even greater man than the elder Bernstorff, who controlled the 
foreign policy of Denmark from 1773 to 1778, and again from 
1784 till his death in 1797. The period of the younger 
Bernstorff synchronizes with the greater part of xhcCbHMtian 
long reign of Christian VIT. (1766-1808), one of 
most eventful periods of modern T>anish history. The 
king himself was indeed a semi-idiot, scarce responsible for his 
actions, yet his was the era of such striking personalities as 
the brilliant charlatan Struensee, the great philanthropist and 
reformer C. D. F. Reventlow, the ultra-conservative Ove 
Hoegh-Guldberg, whose mis.sion it was to repair the damage done 
by Struensee, and that generation of alert and progressive spirits 
which surrounded the young crown prince Frederick, whose first 
act, on taking his seat in the council of state, at the age of 
sixteen, on the 4th of April 1784, was to dismiss Guldbcrg. 

A fresh and fruitful period of reform now began, lasting till 
nearly the end of the century, and interrupted only by the brief 
but costly war with Sweden in 1788. The emancipation of 
the peasantry was now the burning question of the day, and 
the whole matter was thoroughly ventilated. Bernstorff and the 
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crown prince were the most zealous advocates of the peasantry 
in the council of state ; but the honour of bringing the whole 
peasant question within the range of practice politics un- 
doubtedly belongs to C. D. F. Reventlow Nor was the 

reforming principle limited to the abolition of serfdom. In 1788 
the corn trade was declared free ; the Jews received civil rights ; 
and the negro slave trade was forbidden. In 1796 a special 
ordinance reformed the whole system of judici^ procedure, 
making it cheaper and more exp)editious ; while the toll ordinance 
of the ist of February 1797 still further extended the principle 
of free trade. Moreover, until two years after Bernstorff’s death 
in 1797, the Danish press enjoyed a larger freedom of speech tlian 
the press of any other absolute monarchy in Europe, so much so 
that at last Denmark became suspected of favouring Jacobin 
views. But in September 1799 under strong pressure from 
the Russian emperor Paul, the Danish government forbade 
anonymity, and introduced a limited censorship. 

It was Denmark’s obsequiousness to Russia which led to the 
first of her unfortunate collisions with Great Britain. In 1800 
the Danish government was persuaded by the tsar 
MudOnlit accede to the second Armed Neutrality T.eagiie, 
Britain In which Russia had just concluded with Prussia and 
tbeNatnf Sweden. Great Britain retaliated by laying an 
emlmrgo on the vessels of the three neutral powers, 
and by sending a consideraldc fleet to the Baltic under 
the command of Parker and Nelson. Surprised and unprepared 
though they were, the Danes, neveTtheless, on the 2nd of April 
1801, offered a gallant resistance ; but their fleet was destroyed, 
their capital bombarded, and, abandoned l^y Russia, they were 
compelled to submit to a disadvantageous peace. 

The same vain endeavour of Denmark to preserve her neutrality 
led to the second breach with England. After the peace of 'i'ilsit 
there could be no further question of neutrality. Napoleon had 
determined that if Great Britain refused to accept Russia’s 
mediation, Denmark, Sweden and Portugal were to be forced to 
close their harbours to her ships and declare war against her. 
It was the intention of the Danish government to preserve its 
neutrality to the hist, although, on the whole, it preferred an 
alliance with Great Britain to a league with Napoleon, and wjis 
even prepared for a breach with the hVench emperor if he pressed 
her too hardly. The army had thtireforc been assembled in 
Holstein, and the crown prince regent wtis with it. But the 
British governnjent did not consider Denmark strong enough to 
resist France, and (banning had private trustworlhy information 
of the designs of Napoleon, upon wliich he was bound to act. lie 
sent accordingly a fleet, with 30,000 men on board, to the Sound 
to compel Denmark, by way of security for her future conduct, 
to unite her fleet with the British fleet. Denmark was offered 
an alliance, the complete restitution of her fleet after the war, a 
guarantee of all her possessions, compensation for all expenses, 
and even territorial aggrandizement. 

Dictatorially presented as they were, these terms were liberal 
and even generous ; and if a great statesman like Bernstorff 
had been at the head of affairs in C'openhagen, he would, no 
doubt, have accepted them, even if with a wry face. But the 
prince regent, if a good patriot, was a poor politician, and 
invincibly obstinate. When, therefore, in August 1807, Gambier 
arrived in the Sound, and the English plenipotentiary Francis 
James Jackson, not perhaps the most tactful person that could 
have been chosen, hastened to Kiel to place the British demands 
before the crown prince, Frederick not only refused to negotiate, 
but ordered the Gopenhagen authorities to put the city in the l)est 
state of defence possible. Taking this to be tantamount to a 
declaration of war, on the i6th of August the British army 
landed at Vedbiick ; and shortly afterwards the I)ani.sh capital 
was invested. Anything like an adequate defence was hopcles.s ; 
Lobs of ^ bombardment began w^hich lasted rom the 2nd of 
Norway. September till the 5th of September, and ended with 
Treaty of the capitulation of the city and the surrender of the 
Kieif fleet intact, the prince regent having neglected to give 
orders for its destruction. After this Denmark, unwisely, but 
not unnaturally, threw' herself into the arms of Napoleon and 
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continued to be his faithful ally till the end of the war. She w'as 
punished for her obstinacy by being deprived of Norway, which 
she was compelled to surrender to Sweden by the terms of the 
treaty of Kiel (1814), on the 14th of January, receiving by way 
of compensation a sum of money and Swedish Pomerania, with 
Riigen, which were subsequently transferred to Prussia in ex- 
clumge for the duchy of l^uenburg and 2,000,000 rix-dollars. 

On the establishment of the German (kmfederation in 1815, 
Frederick VI. acceded thereto as duke of Holstein, but refused 
to allow Schleswig to enter it, on the ground that Schleswig was 
an integral part of the Danish realm. 

The position of Denmark from 1815 to 1830 was one of great 
difiiculty and distress. The loss of Norw’ay necessitated consider- 
able reductions of expenditure, but the economies 
actually practised fell far short of the requirements of 
the diminished kingdom and its depleted exchequer * 
while the agricultural depression induced by the enormous fall in 
j the price of corn all over Europe caused fresh demands upon 
the state, and added 10,000,000 rix-dollars to the national debt 
before 1835. The last two years of the reign of PVederick Vi. 
(1838'-! 839) w'cre also remarkable for the revival of political life, 
provincial consul tati\'e assemblies lx?ing established for Jutland, 
the Islands, SchleswMg and Holstein, by the ordinance of the 28th 
of May 1831. But these consultative assemblies were regarded 
as insuflTicicnt by the Danish l.il^erals, and during the last years 
of PVederick VI. and the whole reign of his successor, Christian 
VJIT. (1839 1848), the agitation for a free constitution, 
both in Denmark and the duchies, contiTiued to grow ConatHy 
in strength, in spite of press prosecutions and other 
repressive measures. The rising national feeling in Beginnings 
Germany also stimulated tlie separatist tendencies of the 
of the duchies ; and “ Schleswig-llolsteinism,” as 
it now began to be called, evoked in Denmark the Question. 
counter - movement known as Euierdansk - politik, 

\ i.e. the policy of extending Denmark to the Eider and 
I obliterating German Schleswig, in order to save Schleswig 
from being absorbed by (Jennany. This division of national 
sentiment within the monarchy, complicated l)y the ap- 
proaching extinction of the Oldenburg line of the house of 
Denmark, by which, in the nf)rmal course under Ihc Salic law, 
the sucressiun to Holstein would have ])asscd away from the 
Danish crown, opened up the whole complicated Schleswig- 
Holstein (Question with all its momentous consecpjences. (See 
ScHLESwiG-IloLSTKiN Q^'ESTION.) Within the monarchy itself, 
during the following years, “ Sehleswig-liolsteinism ” and 
“ Eiderdanism ” faced each otlier as rival, mutually exacerbating 
forces ; and the efforts of succeeding governments to solve the 
insoluble problem broke down ever on the rock of nationalist 
passion and the interests of the German powers. 'Ihe unionist 
constitution, devised by Christian Vlll., and pro- 
mulgated by his successor, Frederick VII. (1848-1863), 
on the 28th of January 1848, led to the armed inter- tionot 
vention of Prussia, at the instance of the new German ih 48 , and 
parliament at Frankfort ; and, though with the help 
of Russian and liritish diplomacy, the Danes were 
ultimately successful, they had to submit, in 1851, to the 
government of Holstein by an international commission consisting 
of three inemliers, Prussian, Austrian and Dani.sh rcsp(?ctivcly. 

Denmark, meanwhile, had been engaged in providing herself 
witJi a parliament on modern lines. The constitutional re.script 
of the 28th of January 1848 had licen withdrawn in favour of an 
electoral law for a national assembly, of whose 152 members 
38 were to be nominated by the king and to form an Upper 
House {TMndslinfOf while the remainder were to be elected^ by 
the people and to form a popular chamber (Folkeiing). The 
Tfondei^enligtif or philo-peasant party, which objected to the king's 
right of nomination and preferred a one-chamber system, now 
separated from the National J liberals on this point. But the 
National Liberals triumphed at the general election ; fear of 
reactionary tendencies finally induced the Radicals to accede to 
the wi.shes of the majority : and on the 5th of June 1849 the new 
constitution received the royal sanction. 
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At this stage Denmark’s foreign relations prejudicially affected 
her domestic politics. The Liberal Eiderdansk party was for 
Oenuma Schleswig into three distinct administrative 

with/ belts^ according as tlie various nationalities predomin- 
Dwiah ated (language rescripts of 1 851 but German sentiment 

iucUaa. opposed to any such settlement and, still worse, 

the great continental powers looked askance on the new Danish 
constitution as far too democratic. The substance of the notes 
embodying the exchange of views, in 1851 and 1852, Ixitween the 
German great powers and Denmark, was promulgated, on the 
28th of January 1852, in the new constitutional decree which, 
together with the documents on which it was founded, was known 
as the Conventions of 1851 and 1852. Under this 
Conveii- arrangement each part of the monarchy was to have 
autonomy, with a common constitution for 
common affairs. Holstein was now restored to 
Denmark, and l^ussia and Austria consented to take part in the 
conference of lx)ndon, by which the integrity of Denmark was 
upheld, and the succession to the whole monarchy settled on 
Prince Christian, youngest son of Duke William of Schle.swig- 
Holstein-Sonderburg-Glucksburg, and husband of Louise of 
Hesse, the niece of King Christian Vlll. The “ legitimate ” 
heir to the duchies, under the Salic law, Duke Christian of 
Sonderburg-Augustenburg, accepted the decision of the London 
conference in consideration of the purchase by the Danish 
government of his estates in Schleswig. 

On the 2rKl of October 1855 was promulgated the new common 
constitution, which for two years had been the occasion of a 
fierce contention between the Conservatives and tlie 
CoMtitU' Katlicals . 1 1 proved no more final than i ts predecessors. 
*/ass/ representatives of the duchies in the new common 

Rif^sraad protested against it, as subversive of the Con- 
vention.s of 1851 and 1852 ; and tlieir attitude had the support 
of the German powers. In 1857, Carl Christian Hall {qjv,) became 
prime minister. After putting off the German powers by seven 
years of astute diplomacy, lie realized the impossibility of carrying 
out the idea of a common constitution and, on the 30th of March 
1862, a royal proclamation was issued detaching Holstein as far 
as possible from the common monarchy. J^tcr in the year he 
introduced into the Rigsraad a common constitution 
^!onot“" for Denmark and Schleswig, which was carried through 
1863 and f^^d confirmed by the council of state on tlie 13th of 
acemloa November 1863. It had not, however, received the 
royal assent when the death of Frederick VIT. brought 
** * the “ Protocol King ” Christian IX. to the throne. 

Placed between the necessity of offending his new subjects or 
embroiling himself with the German powers, Christian chose the 
remoter evil and, on the iSth of November, the new constitution 
became law. 'fhis once more opened up the whole question in an 
acute form. Frederick, son of Christian of Augustenburg, refus- 
ing to be bound by liis father’s engagements, entered Holstein 
and, supported by the Estates and the German diet, proclaimed 
himself duke. The events that followed ; the occupation of the 
duchies by Austria and Pnissia, the war of 1864, 
DwMi Ritllantly fought by the Danes against overwhelming 
War of odds, and the astute diplomacy by which Bismarck 
i 864 , aai succeeded in ultimately gaining for Prussia the .sealxiard 
MM/oiior so essemtial for her maritime power, arc dealt with 
iuebiea, clsewhprc (see Schleswig-Holstkin Question). For 
Denmark the question was settled when, by the peace 
of Vienna (October 30, 1864), the duchies were irretrievably 
lost to her. At the peace of Prague, which terminated the 
Austro-Prussian War of 1866, Napoleon III. procured the in- 
sertion in the treaty of paragraph v., by which the northern 
disteicts of Schleswig were to be reunited to Denmark w-hen tlie 
majority of the population by a free vote should so desire ; but 
when Prussia at last thought fit to negotiate with Denmark 
on the subject, she laid down conditions which the Danish 
government could not accept. Finally, in 1878, by a separate 
agreement l:)etween Austria and Prussia, paragraph v. was 
rescinded. 

The salient feature of Danish politics during subsequent years 


was the struggle between the two Tings, the Folketing or Lower 
House, and the Landsting, or Upper House of the 
Rigsdag, This contest began in 1872, when a com- 
bination of all the Radical parties, known as the atruagiaa 
“ United Left,” passed a vote of want of confidence in Dan^ 
against the government and rejected the budget, 
Nevertheless, the ministry, supported by the Landsting, 
refused to resign ; and ihe crisis became acute when, in 1875, 
J. B. Estrup became prime minister. Perceiving that the coming 
struggle would be essentially a financial one, he retained the 
ministry of finance in his own hands ; and, strong in the support 
of the king, ihQ Landsting, and a considerable minority in the 
country itself, he devoted himself to the double task of establish- 
ing the political parity of the Landsiing with the Folketing and 
strengthening the national armaments, so that, in the event of 
a war between the European great powers, Denmark might be 
able to defend her neutrality. 

llie Left was willing to vote 30,000,000 crowns for 
extraordinary military expenses, exclusive of the fortifications 
of Copenhagen, on condition that the amount should be raised 
by a property and income tax ; and, as tlic elections of 1875 bad 
given them a majority of three-fourths in the popular chamber, 
they spoke with no uncertain voice. But the Upper House 
steadily supported Estrup, who was disinclined to accept any 
such compromise. As an agreement between the two houses on 
the budget proved impossible, a provisional financial decree was 
issued on the 12th of April 1877, which the Ixd t stigmatized as a 
breach of the constitution. But the difficulties of the ministry 
were somewhat relieved by a split in the Radical party, still 
further accentuated by the elections of 1879, which enabled 
Estrup to carry through tlie army and navy defence bill and 
the new military penal code by leaning alternately upon one or 
the other of the divided Radical groups. 

After the elections of 1881, which brought about the reamalga- 
mation of the various Radical sections, Uie oi)position prcsenlcd 
a united front to the government, so that, from 1882 onwards, 
legislation was almost at a standstill. The elections of 1884 
showed clearly that the nation was also now on the side of the 
Radicals, 83 out of the 102 members of the Folketing belonging 
to the opposition. Still Estrup remained at his post. He had 
underestimated the force of public opinion, but he was conscienti- 
ously convinced lliat a C!onservative ministry was necessary to 
Denmark at this crisis. When therefore the Rigsdag rejected 
the budget, he advised the king to issue another provisional 
financial dccTee. Henceforth, so long as the Folketing refused to 
vote supplies, the ministry regularly adopted these makeshifts. 
In 1886 the Left, having no constitutional means of dismissing 
the Estrup ministr}'^, resorted for the first time to negotiations ; 
but it was not till the ist of April 1894 that the majority of the 
Folketing a)uld arrive at an agreement with the government and 
the Landsiing as to a budget which should be retrospective and 
sanction tlie employment of the funds so irregularly obtained for 
military expenditure. The whole question of the provisional 
financi^ derTces was ultimately regularized by a special resolution 
of the Rigsdag ; and the retirement of tlie Estrup ministry in 
August 1894 was the immediate result of the compromise. 

In spite of the composition of 1894, the animosity between 
Folketing and Lafidsting continues to characterize Danish politics, 
and the situation has ^en complicated by tlie division of both 
Right and Left into widely divergent groups. The elections of 
1895 resulted in an undeniable victor}’ of the extreme Radicals ; 
and the budget of 1895-1896 was passed only at the last moment 
by a compromise. The session of 1896-1897 was remarkable for 
a rapprochement between the ministry and the “ Left Reform 
Party,” caused by the secessions of the “ Young Right ” which led 
to an unprecedented event in Danish politics — the voting of the 
budget by the Radical Folketing and its rejection by the Conserva- 
tive Landsting in May 1897 ; whereupon the ministry resigned 
in favour of the moderate Conservative Horring cabinet, which 
induced the Upper House to pass the budget. The elections of 
1898 were a fresh defeat for the Conservatives, and in the autumn 
session of the same year, the Folketing, by a crushing majority of 
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85 to 12, rejected the military budget. The ministry was 
saved by a mere accidcnt—the expulsion of Danish agitators 
from North Schleswig by the German government, which evoked 
a passion of patriotic protest throughout Denmark, and united 
all parties, the war minister declaring in the Folketing, during 
liie debate on the military budget (January 1899), that the 
armaments of Denmark were so far advanced that any great 
power must think twice before venturing to attack her. The 
chief event of the year 1899 was the great strike of 40,000 
artisans, which cost Denmark 50,000,000 crowns, and brought 
about a reconstniction of the cabinet in order to bring in, as 
minister of the interior, Ludwig Ernst Bramsen, the great 
specialist in industrial matters, who succeeded (September 2-4) 
in bringing about an understanding between workmen and 
employers. The session 1900-1901 was remarkable for the 
further disintegration of the C'onservative party still in office 
(the Sehested cabinet superseded the Horring cabinet on the 
27th of April 1900) and the almost total paralysis of parliament, 
caused by the interminable debates on the question of taxation 
reform. The crisis came in 1901. Deprived of nearly all its 
supporters in the Folketing^ the (Conservative ministry resigned, 
and King Christian was obliged to assent to the formation of 
a “ cabinet of the Left ” under Professor Deuntzer. Various 
reforms were carried, but the proposal to sell the Danish islands 
in the West Indies to the United States fell through. During 
these years the relations between Denmark and the German 
empire improved, and in the country itself the cause of social 
democracy made great progress. In January 1906 King Christian 
ended his long reign, and was succeeded by his son Frederick VITI. 
At the elections of 1906 the government lost its small absolute 
majority, but remained in power with support from the Moderates 
and Conservatives. It was severely shaken, however, when 
Herr A. Alberti, who had been minister of justice since 1901, 
and was admitted to be the strongest member of the cabinet, was 
openly accused of nepotism juid abuse of the power of his position. 
These charges gathered weight until the minister was forced to 
resign in July 1908, and in Septemljer he was arrested on a charge 
of forgery in his capacity as director of the Zc^aland Peasants’ 
Savings Bank. The ministry, of which llerr Jens ('hristian 
Christensen was head, was compelled to resign in October. The 
effect of these revelations was profound not only politically, but 
also economically ; the important ex[)ort trade in Danish butter, 
especially, was adversely affected, as Herr Alberti had been 
interested in numerous dairy companies. 

BiDT.Toc.KArny. 1 , (iiiNKKAi, History. Danmarks JU^es 
Hisiorie (('ojHMihagen, 1807 1905) ; R. Nisbet Baiii, Scandinavia 
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ib, Fortaellinger af Nordens Historic (Cojienhagcn, 1892). 11 . Early 
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Literature 

The present language of Denmark is derived directly from 
the same source as that of Sweden, and the parent of both is the 
old Scandinavian (see Scandinavian Languages). In Iceland 
this tongue, with some modifications, has remained in u.se, and 
until about 1100 it was the literary language of the whole of 
Scandinavia. The influence of Low German first, and High 
German afterwards, has had the effect of drawing modern Danish 
constantly farther from ;this early type. The difference began to 


show itself in the 12th century. R. K. Rask, and after him 
N. M. Petersen, have distinguished four periods in the develop* 
ment of the language. The first, which has been called Oldest 
Danish, dating from about noo and 1250, shows a slightly 
changed character, mainly depending on the system of inflections. 
In the second period, that of Old Danish, bringing us down to 
1400, the change of the system of vowels begins to be settled, 
and masculine and feminine are mingled in a common gender. 
An indefinite article has been formed, and in tlie conjugation of 
the verb a great simplicity sets in. In the third period, 1400- 
^ 53 ^^ influence of German upon the language is supreme, and 
culminates in the Reformation. The fourth period, from 1530 to 
about 1680, completes the work of development, and leaves the 
language as we at present find it. 

The earliest work known to have been written in Denmark was 
a Latin biography of Knud the Saint, written by an English monk 
^Inoth, who was attached to the church of St Alban in Odense 
where King Knud was murdered. Denmark produced .several 
l>atin writers of merit. Anders Sunesen (d. 1228) wrote a long 
poem in hexameters, Hexaemeron, describing tlic c:rcution. 
Under the auspices of Archbishop Absalon the monks of Sorb 
began to compile the annals of Denmark, and at the end of the 
12th century Svend Aagesen, a cleric of Lund, compilc^d from 
Icelandic sources and oral tradition his Compendiosa hisioria 
regum Daniae. The great Saxo Grammaticus (q.v.) wrote his 
Historta Dan tea under the same patronage. 

It was not till the i6lh century that literature began to lie 
generally practised in the vernacular in Denmark. The oldest 
laws whicli are still preserved date from the beginning of the 13th 
century, and many different collections are in existence, ^ A 
single work detains us in the 13th century, a treatise on medicine ® 
by Henrik Haqiestreng, w^ho died in 1244. The first royal edict 
written in Danish is dated 1386 ; and the Act of Union at Kalmar, 
written in 1 397, is the most important piece of the vernacular of 
the J4th century, Bctwejcn 1300 and 1500, however, it is sup- 
posed that the Kjacfnpeviser, or Danish ballads, a large collection 
of about 500 epical and lyrical poems, were originally composed, 
and thc»se form the most precious legacy of the Denmark of ihv. 
middle ages, whether judg9.*il historically or poetically. We know- 
nothing of the authors of these jKiems, which treat tif llic heroic 
adventures of the great warriors and lovely ladies of the chivalric 
age in strains of artless but often exquisite beauty. Some? of the 
subjects are borrowed in altered form from the old mythology, 
while a few derive from ('hristian legend, and many deal with 
national history. The language in which we receive these ballads, 
however, is as late as the j6lh or cvetn the 17th century, hut it 
is believed that they have, become gradually modernized in the 
course of oral tradition. The first attcn)pt to collect ihe ballads 
was made in 1591 by Anders Siirenscn Vedel (1542-- 1616), who 
published 100 of them. Peder Syv printed 100 more in 1695. 
In 1812-1814 an elaborate collection in five volumes appeared 
at C.'hristiania, edited by W. H. F. Abraham.son, R. Nyerup 
and K. M. Kahbek. Finally, Svend Grundtvig produced an 
exhaustive editirm, Danmarks gamle Folkeviser (C openhagen, 
1853-1883, 5 vols.), which was supplemcnled (1891) by A. Olrik. 

in 1^90, the first printing press was set up at ('openhagen, by 
Ciottfried of Gemen, who had lirought it from WcstjJialia ] and 
five years later the first Danish book was printed. 'J’his was the 
famous Fimhri'mikc^ ; a history of Denmark in rhymed Danish 
verse, attributed by its first editor to Niels (d. i4^i)j ^ monk of 
the monastery of Sorb. It extends to thej death of Christian I., 
in 1481, which may be supposed to be approximately the date 
of the poem. In 1479 the university of ("openhagen had been 
founded. In 1506 the same Gottfried of Gemen published a 
famous collection of jiroverbs, attributed to Peder lAale. 
Mikkel, priest of St Alban’s (!hurch in Odense, wrote three sacred 
poems. The Rose- Garland of Maiden Mary, The Creation and 

* Collected as Samling af gamle danshe Love (5 vols., Copenhagen, 
1821-1827). 

* Henrik Harpestraengs Laegehog (ed. C. Molbech, Ckipenhagen 
1826). 

» Ed.C. Moibceh (Copenhagen, 1825). 
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Human Life, which came out together in 1514^ shortly before 
his death. The popular Lucidarins also appeared in the vulgar 
tongue. 

l^ese few productions appeared along with innumerable works 
in Latin, and dimly heralded a Danish literature. It was the 
Reformation that first awoke the living spirit in the popular 
tongue. Christiern Pedersen {q,v , ; 1480-1554) was the first man 
of letters produced in Denmark. He edited and published, at 
Paris in 1514, the l.atin text of the old chronicler, Saxo Gram- 
maticus ; he worked up in their present form the l^autiful half- 
mythical stories of Karl Magnus (Charlemagne) and Holger 
Danske (Ogier the Dane). He further translated the 
Psalms of David and the New Testament, printed in 1529, and 
finally — in conjunction with Bishop Pedcr Palladius — the Bible, 
which appeared in 1550. Hans Tausen, the bishop of Ribe 
(T494-1561), continued Pedersen’s work, but with far less 
literary talent. He may, however, be considered as the greatest 
orator and teac:her of the Reformation movement. He wrote a 
number of popular hymns, partly original, partly translations ; 
translated the Pentiiteuch from the Hebrew ; and published 
(1556) a collection of sermons embodying the reformed doctrine 
and destined for the use of clergy and laity. 

The Catholic party produced one controversialist of striking 
ability, Povel Helgesen^ (b. c. 1480), also known as Pauhis 
Eliae. He had at first been inclined to the party of reform, 
but when Luther broke definitely with the papal authority he 
became a bitter opponent. His most important polemical work 
is an answer (1528) to twelve questions on the religious question 
propounded by Gustav us I. of Sweden. He is also supposed to be 
the author of the Skihy ChronicleJ^ in which he does not confine 
himself to the duties of a mere annalist, but records his personal 
opinion of people and events. Vcdel, by the edition of the 
Kja^mpetnser which is mentioned above, gave an immense 
stimulus to the progress of literature. He published an excellent 
translation of Saxo Grammaticus in 1575. The first edition of 
a Danish Reineke Fucfis, by Herman Weigere, appeared at 
Liibeck in 1555, and the first authorized Psalter in 1559. Arild 
liuitfeld wrote Chronicle of the Kingdom of Denmark, printed in 
ten volumes, between j 595 and 1604. 

There are few traces of dramatic effort in Denmark before 
the Reformation ; and many of the plays of that period may be 
referred to the class of school comedies. Hans Sthen, a lyrical 
poet, wrote a morality entitled Korivending (“ ("hange of For- 
tune ”), which is really a collection of monologues to Iw delivered 
by students. The aiuinymous Ludus de Sancto Kanuto ® (c, 1530) 
which, in spite of its title, is written in Danish, is the earliest 
Danish national drama. The burlesque drama assigned to 
('hristian Hansen, The Faithless Wife, is the only one of its 
kind that has survived. But the best of these old dramatic 
authors was a priest of Viborg, Justesen Ranch (1539-1607), 
who wrote Kong Salomom Hylding (“ The Crowning of King 
Solomon ”) (1585), Samsons Faengscl (“ The Imprisonment of j 
Samson ”), which includes lyrical passages which have given it j 
claims to be considered the first Danish opera, and a farce, Karrig 
Hiding (“ The Miserly Miscreant ”). Beside these works Ranch 
wrote a famous moralizing poem, entitled “ A new song, of the 
nature and song of certain birds, in which many vices are pun- 
ished, and many virtues praised.” Peder Clausen * (1545-1614), 
a Norwegian by birth and education, wrote a Description of 
Norway, as well as»an admirable translation of Snorri Sturlason’s 
Ueimskringla, published ten years after Clausen’s death. The 
father of Danish poetry, Anders Kristensen Arrebo (1587-1637), 
was bishop of Trondhjem, but was deprived of his see for im- 
morality. He was a poet of considerable genius, which is most 
brilliantly shown in an imitation of Du Bartas s Divine Semaine, 

' See Povel Eliesens danske Skrifter (Copenhagen, 1855, &c.), 
edited by C. E. Secher. 

“ See Monumenta historiae Danicae (ed. H. Rdrdam. vol. i.. 1873). 

” Ed. Sophus Birket Smith (Copenhagen, i8e>8), who also edited 
the comi'dies ascribed to Chr. Hansen as De tre aeldste danske 
Skuespil (1874), and the works of Ranch (1876). 

* His works wore edited l>v Custav Storm (Christiania, 1877- 
i87<,). 


the Hexaemeron, a poem on the creation, in six books, which did 
not appear till 1661 . He also made a translation of Psalms. 

He was followed by Anders Bording (1619-1677), a cheerful 
occasional versifier, and by Thoger Reenl^rg (1656-1742), a poet 
of somewhat higher gifts, who lived on into a later age. Among 
prose wTiters should be mentioned the grammarian Peder Sy v,® 
(1631-1702); Bishop Erik Pontoppidan (1616-1678), whose 
Grammatica Danica, published in 1668, is the first systematic 
analysis of the language; Birgitta Thott (1610-1662), a lady 
who translated Seneca (1658) ; and Leonora Christina Ulfeld, 
daughter of Christian IV., who has left a touching account of 
her Tong imprisonment in her Jammersminde. Ole Worm (1588- 
i 654)> & learned pedagogue and antiquarian, preserved in his 
Danicorum monumentorum lihri sex (Copenhagen, 1643) the 
descriptions of many antiquities which have since perished or 
been lost. 

In two spiritual poets the advancement of the literature of 
Denmark took a further step. Thomas Kingo ® (1634-1703) was 
the first who wrote Danish with perfect ease and grace. He was 
a Scot by descent, and retained the vital energy of his ancestors 
as a birthright. In 1677 he became bishop in Fiinen, where 
he died in 1703. His Winter Psalter (1689), the so-called 
Kingo* s Psalter (1699), contained brilliant examples of lyrical 
writing, and an employment of language at once original and 
national. Kingo had a charming fancy, a clear sense of form and 
great rapidity and variety of utterance. Some of his very best 
hymns are in the little volume he published in i68r, and hence 
the old period of semi-articulate Danish may be said to close with 
this eventful decade, which also witnessed the birth of Holberg. 
The other great hymn-writer was Hans Adolf Brorson (J694- 
1764), who published in 1740 a great psalm-book at the king’s 
command, in which he added his own to the best of Kingo’s. 
Both these men held high posts in the church, one being bishop 
of Fiinen and the other of Ribe ; but Brorson was much inferior 
to Kingo in genius. With these names tlie introductory period 
of Dani.sh literature ends. The language was now formed, and 
was being employed for almost all the u.ses of science and philo- 
sophy. 

Ludvig Holberg {q.v . ; 1684-1754) may be called the founder 
of modern Danish literature. His various works still retain their 
freshness and vital attraction. As an historian his style was terse 
and brilliant, his spirit philosophical, and his data singularly 
accurate. He united two unusual gifts, being at the same time 
tlie most cultured man of his day, sind also in the highest degree 
a practical person, who clearly perceived what would most rapidly 
educate and interest the uncultivated. In his thirty-three 
dramas, sparkling comedies in prose, more or less in imitation of 
Moli^rc, he has left his most important positive legacy to litera- 
ture. Nor in any series of comedies in existence is decency so 
rarely sacrificed to a desire for popularity or a false sense of wit. 

Holberg founded no school of immediate imitators, but hi.s 
stimulating influence was rapid and general. The university 
of Copenhagen, which had been destroyed by fire in 1728, was 
reopened in 1742, and under the auspices of the historian Hans 
Gram (1685-1748), who founded the Danish Royal Academy of 
Sciences, it inspired an active intellectual life. Gram laid the 
foundation of critical history in Denmark. He brought to bear 
on the subject a full knowledge of documents and sources. His 
best work lies in his annotated editions of the older chroniclers. 
In 1744 Jakob Langebek (1710-1775) founded the Society for 
the Improvement of the Danish language, which opened the field 
of philology. He began the great collection of Scriptores rerum 
Danicarum medii aevi (q viils., Copenhagen, 1772-1878). In 
jurisprudence Andreas Hoier (1690-1739) represented the new 
impulse, and in zoology Erik Pontoppidan the younger. 
This last name represents a lifelong activity in many branches 
of literature. From Ilolberg's ciillege of Soro, two learned 
professors, Jens Schelderup Sneedorff (1724-1764) and Jens Kraft 
(1720-1765), disseminated the .seeds of a wider culture. All 
these men were aided by the generous and enlightened patronage 

® See Fr. W. Horn, Peder Syv (CopenhaRcn, 1878). 

* Set? A. C. L. Heiberg, Thomas Kingo (Odense, 1852). 
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of Frederick V. A little later oii; the German poet Klopstock 
settled in ('openhap;cn, bringing with him the prestige of his ^eat 
reputation, and he had a strong influence in Germanizing 
Denmark. He founded, however, the Society for the Fine Arts, 
and had it richly endowed, llie first prize offered was won by 
Christian Braumann Tullin (1728-1765) for his beautiful poem 
of May-day, Tullin, a Norwegian by birth, represents the first 
accession of a study of external nature in Danish poetry ; he was 
an ardent disciple of the English poet Thomson. Christian 
Falster (1690-1752) wrote satires of some merit, but most of his 
work is in Latin. 'Fhe Nm Heroic Poems of Jorgen Sorterup are 
notable as imitations of the old folk-literature. Ambrosius Stub ^ 
(1705 -1758) was a lyrist of great sweetness, bom before his due 
time, whose poems, not published till 1771, belong to a later age 
than their author. 

The Lyrical Revival, — Between 1742 and 1749, that is to say, 
at tlie very climax of the personal activity of JTolberg, several 
poets were born, who were destined to enrich the language wdth 
its first group of lyrical blossoms. Of these the two eldest, 
Wcssel and Ewald, were men of extraordinary genius, and 
destined to fascinate the attention of posterity, not only by the 
brilliance of their productions, but by the suffering and brevity 
of their lives. Johannes Ewald {q.v, ; 1745-1781) was not only 
the greatest Dani.sh lyrist of the 18th century, but he had few 
rivals in the whole of Europe. As a drarnati-st, pure and simple, 
his bird-like instinct of song carried him too often into a sphere 
too exalted for the stage ; but he has written nothing that is 
not stamped with the exquisite quality of distinction. Johan 
Herman Wessel “ (1742-1785) excited even greater hopes in his 
contenjporaries, but left less that is immortal behind him. After 
the death of Ilolberg, the affectation of Gallici.sm had reappeared 
in Denmark ; and tlie tragedies of Voltaire, with their stilted 
rhetoric, w(;re the most popular dramas of the day. Johan 
Nordahl Brim (1745 1816), a young writer who did better things 
later on, gave tlie finishing touch to the exotic absurdity by 
bringing out a wretched piece called Zariiiaf which was hailed by 
the press as the first original Danish tragedy, although Ewald's 
exquisite Rolf Krage, which truly merited that title, had appeared 
two years before. Wcssel, who up to that time had only been 
known as tlu^ president of a club of wits, immediately wrote 
Love wiihotd Stockings (1772), in which a plot of the most abject 
triviality is worked out in strict acct>rdance with the rules of 
French tragedy, and in most pompous and pathelir Alexandrines. 
The effect of this piece was magical ; the Royal Theatre ejected 
its cuckoo-l)rood of French plays, and even the Italian opera. 
Jt was now essential that every performance should be national, 
and in the Danish language, 'fo supply the place of the opera, 
native musicians, and especially J. P. E. Hartmann, set the 
dramas of Ewald and others, and thus the Dani.sh school f)f 
music originated. Johan Nordahl Brim’s best work is to be 
found in his patriotic songs and his hymns. He became bi.shop 
of Bergen in 1803. 

Of the other poets of the revival the most important were bom 
in Norway. Nordahl Brun, Claus Frimann (1746-1829), Claus 
Fasting ( 1 746-1 791), who edited a brilliant aesthetic journal, The 
Critical Observer^ Christian H. Pram® (1756-1821), author of 
Staerkodder, a romantic epic, based on Scandina\'ian legend, and 
Edvard Storm (1749-1794), were associates and mainly fellow- 
students at Copenhagen, where they introduced a style peculiar 
to themselves, and distinct from that of the true Danes. I'heir 
lyrics celebrated the mounlains and rivers of the msignificent 
country they had left ; and, while introducing images and 
scenery unfamiliar to the inhabitants of monotonous Denmark, 
they enriched the language with new words and phrases. This 
group of writers is now claimed by the Norwegians as the founders 
of a Norwegian literature ; but their true place is certainly among 
the Danes, to whom they primarily appealed. 'Jliey added 

^ His collf?ctecl works w'ere edited by Fr. Darford (Coi)t?nhacen, 
5th ed., 1879). 

* Wcssel's ptgie (3rd ed., 1895) arc edited by J. T.evin, with a 
biographical introduction. 

■ A biography by liis friend. K. L. Rahbck, is prefixed to a selection 
of his poetry (6 vols., 1824-1829). 


nothing to the development of the drama, except in the person 
of N. K. Bredal (i7.3.3~i778)^ who became director of the Royal 
Danish Theatre, and the writer of some mediocre plays. 

To the same period belong a few prose writers of eminence. 
Werner Abraliamson (1744-1812) was the first aesthetic critic 
Denmark produced. Johan Clemens Todc (1736-1806) was 
eminent in many branches of science, but especially as a medical 
writer. Ove Mailing (1746-1829) was an untiring collector of 
hi.storical data, which he annotated in a lively style. Two 
historians of more definite claim on our attention are Peter 
Frederik Suhm (1728-1798), whose History of Denmark (it vols., 
Copenhagen, 1782-1812) contains a mass of original material, 
and Ove Guldbcrg (1731-1808). In theology (‘hristian Bastholm 
(1740-1819) and Nicolai Edinger Balle (1744-1816), bi.shop of 
Zealand, a Norwegian by birth, demand a reference. But the 
only really great prose-writer of the period was the Norwegian, 
Niels lYeschow (1751-1833), whose philosophical works are 
composed in an admirably lucid style, and are distinguished 
for their depth and originality. 

The poetical revival sunk in the next generation to a more 
mechanical level. The number of writers of some talent was very 
great, but genius was wanting. Two intimate friends, Jonas 
Rein (1760-1821) and Jens Zetlitz (1761-1821), attempted, with 
indifferent success, to continue the tradition of thf? Norwegian 
group. Thomas Thaariip (1740-1821) was a fluent and eloquent 
writer of occasional jioems, and of homely dramatic idylls. 'Fhe 
early death of Ole Sarnsde (1759-1796) prevented the develop- 
ment of a dramatic talent that gave rare promise. But while 
poetr\^ langiiish(‘d, prose, for the first time, began to flourish 
in Denmark. Knud l-yne Rahbek (1760-1830) was a ])leaslng 
novelist , a dramatist of some nu*rit , a pathetic elegist, and a witty 
song-writer ; he was also a man full of the literary insfinet, and 
through a long life he never ceased to busy himself with editing 
the w^orks of the older |)oels, and sjireading among the people a 
knowledge of Danish literature through his magazint*, Minenni, 
edited in conjumaion with C. H. Pram. Peter Andreas Heiberg 
(1758-1841) was a political and aesthetic critic of note. He was 
exiled fiom J)enmark in comjiany will) another s)’ m pal hizer with 
the princifiles of the French Revolution, Malle (onrad Brunn 
(1775-1826), who settled in Paris, and attained a world-wide 
reputation as a geographer. O. (!. Olufsen (1764 1827) was a 
writer on geography, /.oology and political economy. Rasmus 
Nyerup (1759 -1829) expended an immense e nergy in the compila- 
tion of admiral>le works on the history of language and literature. 
From 1 778 to his death he exercised a great |)ower in the statist ical 
and critical departments of lette*rs. 'I’he best historian of this 
period, however, was Engelstoft (1 774 “ 1^50)1 1 ^^** niost 

brilliant theologian Bishop Mynster (i775--i854). Jn the annals 
of modern science Hans ( hristian Oersted (1777 if^ 5 ^ ) name* 
universally honoured. He exy)lained his invent ions and flescriheil 
his discoveries in language so lurid and .so iharact eristic that he 
claims an honoured place in the literature of ihe country of whose 
culture, in other branches, he is one of the most dist ingui.shed 
ornaments. 

On the threshold of the romantic movement occurs the name 
of Jens Baggesen ((j.v, ; 1764-1826), a man of great genius, 
whose w-ork was entirely independent of iht* influences around 
him. Jens Baggesen is the greatest comic poet that De’nmark 
has produced ; and as a satirist and witty lyrist he has no rival 
among the J-)anes. In his hands the difficulties of the language 
disappear ; he performs with the utrnfist case extraordinary 
tours de force of style. His astoni.shing lah'nts were wasted r>n 
trifling themes and in a fruitless resistance to the modern syiirit 
in literature. 

Romanticism. — With the beginning of the iqth century the new' 
light in j>hilosophy and poetry, which radiated from (krmany 
through all j'arts of Europe, fi>und its way into Denmark also. 
In .scarcely any country was the rr.sult so raj>id or so brilliant. 
There aro.se in De nmark a school of poets w'ho created for them- 
selves a repul £it ion in all j arts of Europe, and would have done 
honour to any nation or any age. 'Jbe splendid cultivation of 
metric a1 art thre w other branches into the? shade ; and the epoch 
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of which we are about to spealc is eminent above all for mastery 
over verse. The swallow who heralded the summer was a 
German by birth, Adolph Wilhelm Schack von Stafleldt ^ (1769- 
1826), who came over to Copenhagen from Pomerania, and 
prepared the way for the new movement. Since Ewald no one 
had written l>anish lyrical verse so exquisitely as Schack von 
Staffeldt, and the depth and scientific precision of his thought 
won him a title which he has preserved, of being the first philo- 
sophic poet of Denmark. The writings of this man are the 
deepest and most serious which Denmark had produced, and at 
his best he yields to no one in choice and skilful use of expression. 
This sweet song of Schack von Staffeldt’s, however, was early 
silenced by the louder choir that one by one broke into music 
around him. It was Adam Gottlob Ohlenschliiger {q,v , ; 1779- 
1850), the greatest p(x;t of Denmark, who was to bring about 
the new romantic movement, in 1802 he happened to meet the 
young Norwegian Tlenrik Steffens (1773*1845), wlio had just 
returned from a scientific tour in Germany, full of the doctrines 
of Schelling. Under the immediate direction of Steffens, 
Ohlenschliiger began an entirely new poetic style, and destroyed 
all his earlier verses. A new epoch in the language began, and the 
rapidity and maU-Jiless facility of the new poetry was the wonder 
of Steffens himself. The old Scandinavian mythology lived in tlie 
liands of Ohlenschliiger exactly as the classical Greek religion was 
born again in Keats. He aroused in his people the slumlxsring 
sense of their Scandinavian nationality. 

'Jlie retirement of OhlenscliUiger comparatively early in life, 
left the way open for the development of his younger con- 
temporaries, among whom several had genius little inferior to 
his own. Steen Steensen Blichcr (j 782"! 848) was a Jutlander, 
and preserved all through life the characteristics of his sterile and 
som})re fatherland. After a struggling youth of great poverty, 
he published, in 1807-1809, a translation of Ossian ; in 1814 a 
volume of lyrical poems ; and in 1817 he attracted considerable 
attention by his (lescriptive poem of Thv. Tour in Jutland, His 
real genius, howtjver, did not lie in the direction of verse ; and 
his first signal success was with a story, A Village Sexton* s Diary ^ 
in 1824, winch was rapidly followed by other talcs, descriptive of 
village life in Jutland, for the next twelve years. These were 
('ollected in live volumes (i 833 -1836). His masterpiece is acollec- 
tion of short stories, called The Spinning Room, I Ic also produced 
many national lyrics of great beauty, lint it was lllicher’s use of 
patois which delighted liis countrymen with a sense of freshness 
and strength. They felt as though they heard Danish for the first 
time spoken in its fulness. The poet Aarestrup (in 1848) declared 
that Ulicher had raised the Danish language to the dignity of 
Icelandic. Rlirher is a stern realist, in many points akin to 
(.'rablie, and takes a singular position among the romantic 
idealists of the period, being like them, however, in the love of 
fireeise and choice language, and hatred of the mere common- 
places of imaginative writing.*** 

Nikolai Krederik Se\erin Grundtvig {q.v , ; 1783-1872), like 
Olilenschliiger, learned the principles of the Cicrman romanticism 
from the lips of StefTens. He adopted the idea of introducing the 
Old Scandinavian element into art, and even into life, still more 
earnestly than the older poet, llernhard Severin Ingcmann 
{q^iK ; 1789 -1862) contributed to Danish literature historical 
romances in the style of Sir Walter S(H)tt. Johannes Carsten 
Haiich {q,v , ; 1790-1872) first distinguished himself as a disciple 
«>f ijhleiischlager, And fought under him in the strife against the 
t»ld school and Ilaggescn. But the master misuiulerslocKl the 
disciple ; and the harsh repulse of dhlenschltiger silenced Hauch 
for many years. He fiossessed, howe\'er, a strong and fluent 
genius, which eventually made itself heard in a multitude of 
volumes, jM>eins, dramas and novels. All that Hauch wrote is 
marked hy great qualities, and by distinction ; he had a native 
bias towards the mystical, which, however, he learned to keep 
in abeyance. 

^ Sci‘. 1*'. L. Lii^bcnbeiK. Schack Staff el dts saniledc Digtc {2 vols., 
Copi nluigrn, 1S43), and Sami inger til Schack Staffcldts Levnet (4 vols., 
1846 1 831). 

* Bliclu'r’s Tales were eclitetl by f*. Hansen (3 vols., Copenhagen. 
1H71). and his in 1870. 


Johan Ludvig Heibe^ ! 1791-1860) was a critic who 
ruled the world of Danish taste for many years. His mother, 
the Baroness Gyllembourg-Ehrensvard {qjv. ; 1773--1856), wrote 
a large number of anonymous novels. Her knowledge of life, 
her sparkling wit and her almost faultless style, make these 
short stories masterpieces of their kind. 

Christian Ilviid Bredahl (1784-18C0) produced six volumes 
of Dramatic Scenes ® (1819-1833) which, in spite of their many 
brilliant qualities, were little appreciated at the time. Bredahl 
gave up literature in despair to become a peasant farmer, and 
died in poverty. 

Ludvig Adolf Bodteher (1793-1874) wrote a single volume of 
lyrical poems, which he gradually enlarged in succeeding editions. 
He was a consummate artist in verse, and his impressions are 
given with the most delicate exactitude of phrase, and in a very 
fine strain of imagination. He was a quictist and an epicurean, 
and the closest parallel to Horner in the literature of the Nortli. 
Most of Bodteher’s poems deal with Italian life, whicli he learned 
to know thoroughly during a long residence in Rome. He was 
secretary to Thorwaldsen for a considerable time. 

Christian Winlher (q.v, ; 1796-1S76) made the island of 
Zealand his loving study, and that province of Denmark belongs 
to him no less thoroughly than the Cumberland lakes belong 
to Wordsworth. Between the latter poet and Winther there 
was much resemblance. He was, without compeer, the greatest 
pastoral lyrist of Denmark. His exquisite strains, in which pure 
imagination is blended with most accurate and realistic descrip- 
tions of scenery and rural life, have an extraordinary charm not 
easily described. 

The youngest of the great poets bom during the last twenty 
years of the i8th century was Henrik Hertz (q.v. ; 1797-1870). 
As a satirist and comic poet he followed Baggesen, and in all 
branches of the j)oetic art stood a little aside out of the main 
current of romanticism. He introduced into the I )4uii.sh literature 
of his time inestimable elements of lucidity and purity. In his 
best piec^es Hertz is tlie most modern and most cosmopolitan of 
the Danish writers of his time. 

It is noticeable that all the great poets of the romantic period 
lived to an advanced age. Their prolonged literary activity — 
for some of them, like Grundtvig, were busy to the last — had a 
slightly damping influence on their younger contemporaries, l.)ut 
certain names in tlie next generation have special prominence. 
Hans C'hristian Andersen (q.v. ; 3S05-1875) was the greatest of 
modern fabulists. In 1835 there appeared the first collection of 
lus Fairy 'Tales, and won him a world-wide reputation. Almost 
every year from this time forward until near his death he published 
about Christmas time one or two of these unique stories, so delicate 
in their humour and pathos, and so masterly in tlicir simplicity. 
Carl Christian Bagger (1807-1846) published volumes in 1834 
and 1836 which gave promise of a great future, — a promise 
broken by his early deatli. Frederik Paludan-Miiller (q.v. ; 
1809 1876) developed, as a poet, a magnificent career, which 
contrasted in its abundance with his solitiiry and silent life as a 
man. His mythological or pastoral dramas, his great satiric 
epos of Adam Homo (1841-1848), his comedies, his lyrics, and 
alxive all his noble philosophic tragedy of Kalanus, prove the 
immense breadth of his compass, and the inexhaustible riches 
of his imagination. C. L. Emil Aarestrup (1800-1856) published 
in 1838 a volume of vivid erotic poetry, but its quality was 
only appreciated after his death. Edvard Lembckc (1815-1807) 
made himself famous as tlie admirable translator of Shakespeare, 
but the incidents of 1S64 produced from him some volumes of 
direct and manly patriotic verse. 

ITie jwets completely ruled the literature of Denmark during 
this period, 'fhere were, however, eminent men in other depart- 
ments of letters, and especially in philology. Rasmus Christian 
Rask (1787-1832) was one of the most original and gifted linguists 
of his age. His grammars of Old Prisian, Icelandic and Anglo- 
Saxon were imapproarhed in his own time, and are still admirable. 
Niels Matthias J^etersen (1791-1862), a disciple of Rask, was tlie 
author of an admirable History of Denmark in the Heathen 

^ Rdilcd (3 vols., 2nd cd., 1855. Copenhagen) by F. L. Liebenbcrg. 
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Antiquity, and the translator of many of the sagas. Martin 
Fredcrik Arcndt 773-1823), the botanist and archaeologist, 
did much for the study of old Scandinavian records. Christian 
Molbcch (1783-1857) was a laborious lexicographer, author of 
the first good Danish dictionary, published in 1833. In Joachim 
Frcderik Schouw (1789-1852), Denmark produced a very eminent 
botanist, author of an exhaustive Geography of Plants, Tn later 
years he threw himself with zeal into politics. His botanical 
researches were carried on by Fredcrik Liebmann (1813-1856). 
Tlie most famous zoologist contemporary with tliese men was 
Salomon Dreicr (1813-1842). 

The romanticists found their philosopher in a most remarkable 
man, Soren Aaby ^Kierkegaard (1813-1855), one of the most 
subtle thinkers of Scandinavia, and the author of some brilliant 
philosophical and polemical works. A learned philosophical 
writer, not to be compared, however, for genius or originality to 
Kierkegaard, was Fredcrik Christian Sibbern (1785-1872). He 
wrote a dissertation On Poetry and Art (3 vols., 1853-1869) and 
The CoiUents of a MS, from the Year 21^5 (3 vols., 1858-1872). 

Among novelists who were not also poets was Andreas Nikolai 
dc Saint- Aubain (1798-1865), who, under the pseudonym of 
Carl Bernhard, wTotc a series of charming romances. Mention 
must also be made of two dramatists, Peter I'hun Feorsom 
(i 777-1 81 7), who jiroduced an excellent translationof Shakespeare 
(1807-1816), and Thomas Overskou (i 798-1873), author of a long 
scries of successful comedies, and of a history of the Danish 
theatre (5 vols., (Copenhagen, 1854-1864). 

either writers wliose names connect the age of romanticism 
with a later period were Meyer Aron Goldschmidt (1819 1887), 
author of novels and talcs ; Ilerraan Fredcrik Ewald (1821-1908), 
who wrote a long series of historical novels ; Jens (Christian 
TTostrup (1818-1892), a writer of exquisite comedies; and the 
miscellaneous writer Krik Bdgh (1822-1899). In zoolog>^, 
J. J. S. Stoenstnip (1813-1898); in philology, J. N. Madvig 
(1804-1886) and his disciple V, I'homscn (b. 1842); in anti- 
(juarianism, ]. Thomsen (1788 1865) and J. J. Asmu.sseii 
Worsaae (1821-1885); and in philosophy, Rasmus Nielsen 
(180(1-1884) and Hans Brdchner (1820-1875), deserve mention. 

The devedopment of imaginative literature, in Denmark became 
very closely defined during the latter half of the 19th century, 
'f’hc romantic movement culminated in several poets of great 
eminence, whose deaths prepared the way for a new school. 
In 1874 IhVHcher pa.ssed away, in 1875 TIans Christian Andersen, 
in the last week of 1876 Winther, and the greatest of all, Fredcrik 
Paludan-Muller. The field was therefore left open to the 
successors of those idealists, and in 1877 the reaction began to 
be felt. The eminent critic. Dr Georg Brandes ((/.r’.), had long 
foreseen the decline of pure romanticism, and had advocated a 
more objective and more exact treatment of literary phenomena. 
Accordingly, as soon as all the great planets had disappeared, 
a new constellation was perceived to hiive risen, and all the stars 
in it had been lighte.d by the enthusiasm of Brandes. The new 
writers were what he called Naturalists, and their sympathies 
were with the latest forms of exotic, but particularly of French 
literature. Among these fresh forces three immediately took 
place as leaders —Jacobsen, Drachmann and Schandorph. In 
j. P. Jacobsen (^.w. ; 1847-1885) Dcmmark was now taught 
to welcome the greatest artist in prose which she has ever pos- 
sessed ; his romance of Marie Gruhbc led off tlie new school with 
a production of unexampled beauty. But Jacobsen died young, 
and the workwas really carried out by histwocompanions. Holger 
Drachmann (^.v. ; 1846-1908) began life as a marine painter; 
and a first little volume of poems, which he published in 1872, 
attracted slight attention. In 1877 he came forward again w'ith 
one volume of verse, another of fiction, a third of travel ; in each 
he displayed great vigour and freshness of touch, and he rose at 
one leap to the highest ]X)sition among men of promise. Drach- 
mann retained his place, witliout rival, as the leading imaginative 
w’ritcr in Denmark. For many \'ears he mack^ the aspt.'cts of 
life at sea his particular theme, and he contrived to rou.se the 
patriotic enthusiasm of the Danish public as it had never Ijeen 
roused before. His various and unceasing productiveness, his 
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freshness and vigour, and the inexhaustible richness of his lyric 
versatility, early brought Drachmann to the front and kept him 
there. Meanwhile prose imaginative literature was ably sup- 
ported by Sophus Schandorp)h (1836-1901), who had Ixien entirely 
out of sympathy with the idealists, and had taken no step while 
tliat school was in the ascendant. In 1876, in his fortieth year, 
he was encouraged by the change in taste to publish a volume 
of realistic storicis. Country Life, and in 1878 a novel, Without a 
Centre, He has some relation with Guy de Maupassant as a dose 
analyst of modern types of character, but lie has more him 1011 r. He 
has been compared with such Dutch piiinters of low life as Teniers. 
His talent reached its height in the novel called hiiile Folk ( 1 8S0), 
a most admirable study of lower middle-class life in Copenhagen, 
i fe. was for a while, without doubt, the leading living novelist, 
and he went on producing works of great force, in which, how(*vt!r, 
acertain monotony is apparent. The three leaders had meanwhile 
Ix'en joined by certain younger men who look a prominent 
position. Among these Karl Gjellerup and Erik Skraiu were the 
earliest. Gjellerup (b. 1857), whose first w'orks of imporluncc 
date from 1878, was long uncertain as to the direction of his 
po^vers ; he was poet, novelist, moralist and biologist in one ; 
at length he settled down into line with the nc’w realistic sdio(d, 
and produced in 1882 a sat irical novel of manners which liad a 
great su(xess. The Disciple of the Teutons, Erik Skram ( 1 ). 1847) 
had in 1879 written a solitary n()\‘el, Gertrude Cohlhjbrnscti, 
w'hkh created a sensation, and was hailed by Jlrandes as ex- 
actly representing the “ naturalism ’’ which he desired to sec 
encouraged ; but Skram has written little else of importance. 
Other writers of reputation in the naturalistic school were 
ICdvard Brandes (b. 1847), and Herman Bang (b. 1858). IVler 
Nansen (b. 1861) has comti into wide notoriety as the author, 
in particularly lieautifiil Danish, of a scries of storiiis of a 
pronounc(‘dly sexual type, among wliich Maria (1894) has been 
the most successful. Meanw'hile, several of the elder generation, 
unaffected by the movtiment of nialism, continued to please the 
public. Three lyrical pcwls, H. V. Kjualund (1818- 1885), (arl 
Woug (1813 -1894) and (’.hristian Ridiardt (1831-1892), of very 
great talent, wen^ not ycl silent, and among the vi^eran novelists 
were still active H. F. Ewald and I'homas Lange (1829-1887). 
Ew^ald s .son ('arl (1856 ■ 31)08) aeliieved agreat naint^ as a novelist, 
but did his most charact.(;ristic work in a .series of books ior 
children, in which he used the fairy tale, in the manner of Hans 
.Andersen, as a vehicle for .satire and a theory of morals. 1 )uring 
the whole of this period the most popular writer of Denmark was 
J. C. C. Brosboll (1816- i()oo), who wrote, under the pseudonym 
(Karit Etlrir, a vast number of tales. Another pojnilar novelist 
was Vilhelm BeTg.si’)e (b. 1835), author of In the Sahiue M ouniains 
(3873), and other romances. Sophus Baudi t z ( b. 1 850) jiersevere.d 
in composing novels which attain a w'ide general popularity. 
Mention must be made also of the dramatist (Christian Molbcch 
(1821-1888). 

Between 3885 and 1892 there was a transitional period in 
Danish literature. Up to that time all the leaders liad been 
united in accepting the naturalistic formula, which wiis conilwncd 
with an individualist and a radical bmdency. In 1885, however, 
Drachmann, already the recognized first poet of the country, 
threw off hi.s allegiance to Brandes, denounc(Ml the. exotic tradition, 
declared hinusclf a (Konservative, and took iij) a national and 
patriotic attitude. He was joined a little later by ( J jcllenip, while 
Schandoqih remained stanchly by the side f.*f Brandes. Tlu^ eamj) 
was thus divided. N(^w writers Ix^gan to make their ap])('arance, 
and, while some of these were stanch to Brandes, others wi;re 
inclined to hold rather witli Drachmann. Of the authors who 
frame forward during this period of transition, the strongest 
novelist proved to be ITendrik Pontoppidan (b. 3S57). Tn some 
of his books he reminds the reader of Turgeniev. I’onloppidan 
published in 1898 the first volume of a great novel entitled J.yklr- 
Per, the bi<»graphy of a typical Jutlander named Per Sidenius, 
a work to be comjileted in eight volumes. From 1893 to 1909 no 
great features of a fre.sh kind rcv(?aled ihcrnselves. The Danish 
public, grown tired of realism, and satiated with pathological 
phenomena, returned to a fresh study of their own national 
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characteristics. The cultivation of verse, which was greatly dis- 
couraged in the eighties, returned. Drachmann was supported by 
excellent younger poets of his school. J. J. Jorgensen (b. i866), 
a ('atholic dec^ent, was very prolific. Otto C. Fonss (b. 1853) 
published seven little volumes of graceful lyrical poems in praise 
of gardens and of farm-life. Andreas Dolleris (b. 1850), of Vejle, 
showed himself an occasional poet of merit. Alfred Tpsen (b. 1852) 
must also be mentioned as a poet and critic. Valdemar Rordam, 
whose The Danish Tongue was the lyrical success of 1901, may 
also be named. Some attempts were made to transplant 
the theories of the symbolists to Denmark, but without signal 
success. On the other hand, something of a revival of naturalism 
is to be observed in the powerful studies of low life admirably 
written by Karl Larsen (b. i860). 

'I'he drama has long flourished in Denmark. The princi]ml 
theatres are liberally open to fresh dramatic talent of every kind, 
and the great fondness of the Danes for this form of entertain- 
ment gives unusual scope for experiments in halls or private 
theatres ; nothing is too eccentric to hope to obtain somewhere 
a fair hearing. Drachmann produced with very great success 
.several romantic dramas founded on the national legends. Most 
of the novelists and poets already mentioned also essayed the 
stage, and to those names should be added these of Einar 
Christiansen (b. 1861), Ernst von der Recke (b. 1848), Oskar 
flenzon (h. 1856) and Gustav Wied (b. 1858). 

In theology no names wore as eminent as in the preceding 
generation, in which such writers as H. N. Clausen (i793“i877), 
and still more Hans Larsen Martenson (1808-1884), lifted the 
prestige of Danish divinity to a high point. But in liistory the 
Danes have been very active. Karl F erdinand Allen (1811-1871) 
liegan a comprehensive history of the Scandinavian kingdoms 
(5 vols., 1864-1872). Jens Peter Trap (1810-1885) concluded 
his great statistical account of Denmark in 1879. The 16th 
century was mafle the subject of the investigations of Troels 
Lund {q^v.). About 1880 several of the younger historians 
formed the ])lan of cornliining to investigate and pulilish the 
sources of Danish history ; in this the indefatigal)le Johannes 
Stecnstnip (h. 1844) was prominent. The domestic history of 
the country began, about 1885, to occupy the attention of 
Edvard Holm (b. 1833), O. Nielsen and the veteran P. P'redcrik 
Barfod (t8i i- 1896). 'J'hc naval histories of G. Liitken attracted 
much notice. Iksides the names already mentioned, A. D. 
Jorgensen (1840-1897), J. Frederida (b. 1849), Christian Erslev 
(b. 1852) and Vilhelm Mollerup have all distingui.shcd them- 
selves in th(‘ excellent school of Danish historians. In 1896 an 
elaborate composite history of Denmark wus undertaken by some 
leading historians (pub. 1897-1905). In philo.sophy nothing has 
recently been published of the highest value. Martensen\s Jakoh 
B'dhme (1881) belongs to an earlier period. H. Hoffding (b. 1843) 
has been the most prominent c(»n tributor to psychology. His 
Problems of Philosof>liy and his Philnsof^hy of Religion were 
translated into English in 1906. Alfred Lehmann {h. 1858) has, 
since 1896, attracted a good deal of attention liy his sceptical 
investigation of psychical phenomena. F. Ronniiig has written 
on the history of thought in Denmark. In the criticism of art, 
Julius l^uigc (1838-1896), and later Karl Madsen, have done 
excellent service. In literary criticism Dr Georg Brandes is 
notable for the long period during which he remained pre- 
dominant. His was a steady and stimulating presence, ever 
pointing to the best in art and thought, and his influence on 
his age wus gn‘atcr than that of any other Dane. 

AuriiOMiriKs, E. Nyi-rup, Den danske Digteknnsis Historic 
(1800-1808), tiiKi .Mmiiideligt Literaturlcxikon (1818 -1820); N. M. 
Petersen, 1 . iterator historic (2nd ed., 1867 1871, 5 vols.) ; Overskou. 
Ven danske Skucplads (1S54 1800, 5 vols.), willi a continuation 
(2 vols., 1873-18719 by li. Ccillin ; Chr. Briiiin, Bibliotheca Danica 
(3 vols., 1872 1896) ; Uricka, Ihinsk biografisk Lexikon (18S7-1901) ; 
J. Paludan, Danmarhs Literaturi Middelalderen (Copenhagen. 189O) ; 
P. Hansen, Illustrcret Dansk Literaturhistorie (3 vols., 1901-1902) ; 
F. W. Horn, History of the Scandinavian North from the most ancient 
times to the present (Encflish translation by Rasmus B. Anderson 
(Chicago. 1884), with bibliographical appendix by I'horwald Solhcrg) ; 
Ph. Schweitzer, Ceschiihte der Skandinavischen Litteratur (3 pt.s., 
Leipzig, 1886-1889), forming vol. viii. of the Geschichte der Welt’ 


litteratur. Sec also Brandes, Kr Hiker og Portraiter (1870) ; Brandes, 
Danske Ditgere (1877) ; Marie Hcrzfeld, Die Skandinavische 
Litteratur und ihre Tendenzen (Berlin and Leipzig, 1898) ; Hjalmar 
Hjorth Boyesen, Essays on Scandinavian Literature (Txindon, 1895) ; 
Edmund Gossc, Studies in the Literature of Northern Europe (newed., 
London, 18S3) ; Vilhelm Andersen, Litteraturbilledcr (Copenhagen. 
1903) ; A. P. J. Sebener, Kortfattet Indledning til Romantikkus 
Periode i Danmarhs Litteratur (Copcnliagen, 1894). (E. G.) 

DENNERY, or D’Ennery, ADOLPHE (1811-1899), French 
dramatist and novelist, whose real surname was Piitt.tppk, was 
lx>rn in Paris on the 17th of June 1811. He obtained his first 
success in collaboration with Charles Desnoyer in tCmile^ ou le 
fils d'un pair de France (1831), a drama which was the first of a 
series of some two hundred pieces written alone or in collaboration 
with other dramatists. Among the best of them may be 
mentioned Caspard Hauser (1838) with Anicct Bourgeois ; Les 
Bohemiens de Paris (1842) with Kug(';ne Grang6 ; with Mallian, 
Marie- Jeanne, nu la femme du peuple (1845), which Madame 
Dorval obtained a great success ; La Case d'Oncle Tom (1853) ; 
Les Deux Orphelines (1875), perhaps his best piece, with Eugene 
Cormon. He wrote the libretto for Gounod’s Trihut de Zamora 
(1881) ; with Louis Gallet and Edouard Blan he composed the 
hook of Mas.senet’s Cid (1885) ; and, again in collaboration with 
Eugene ('ormon, the books of Aulx^r’s operas, Le Premier Jour de 
bonheur (1868) and R(^)e d" amour (1869). He prepared for the 
stage Balzac’s posthumous comedy Mer cadet ou le faiseur, 
pre.sented at the (lymnase theatre in 1851. Reversing the usual 
order of firocedure, Dennery adapted .some of his plays to the form 
of novels. He died in Paris in j 899. 

DENNEWITZ, a village of Germany, in the Prussian yirovince 
of Brandenburg, near Jiiterbog, 40 m. S.W. from Berlin. It is 
memorable as the scene of a decisive l^atllc on the 6lh of 
September 1813, in which Marshal Ney, with an army of 58,000 
French, Saxons and Poles, was defeated wdth great loss by 50,000 
Prussians under Generals Billow (afterwards Count Billow of 
Dennewitz) and Tauentzien. The site of the battle is marked by 
an iron obelisk. 

DENNIS^ JOHN (1657-1734), English critic and dramatist, the 
.son of a saddler, was born in London in 1657. He was educated 
at Harrow School and Cains College, Cambridge, where he took 
his B.A. degree in 1679. In the next year he was fined and dis- 
missed from his college for having w^mnded a fellow-student with 
a sword. He was, however, received at Trinity Hall, where he 
look his M.A. degree in 1683. After travelling in France and 
Italy, he settled in London, where he became acquainted with 
Dr}^den, Wychcrle>' and others ; and being made temporarily 
independent by inheriting a small fortune, he devoted him.self to 
literature. The duke of Marlborough procured him a place as one 
of the queen’s waiters in the customs with a salary of £120 a year. 
This he afterwards dispo.sed of for a small sum, retaining, at the 
suggestion of Lord Halifax, a yearly charge upon it for a long 
term of years. Neither the jioems nor the plays of Dennis are of 
any account, although one of his tragedies, a violent attack f>n 
the French in harmon>^ with yxipular prejudice, ent itled Liberty 
Asserted, was produced with great succe.ss at Lincoln’s Inn 
Fields in 1704. His sense of his own importance approached 
mania, and he is said to have desired the duke of Marlborough to 
have a special clause inserted in tlie treaty of Utrecht to secure 
him from French vengeance. Marlborough pointed out that 
although he Iiad been a still greater enemy of the French nation, 
he had no fear for liis own .security. This tide and others of a 
similar nature may well l^ exaggerations prompted by his 
enemies, but the infirmities of character and temper indicated in 
them were real. Dennis is best remembered as a critic, and Isaac 
D’Tsraeli, who took a by no means favourable view of Dennis, 
.said that .some of his criticisms attain classical rank. The 
earlier ones, which have nothing of the rancour that afterwards 
gained him the nickname of “ Furius,” are the l)est. They are 
Remarks . . . (1696), on Blackmorc’s epic of Prince Arthur ; 
Letters upon Several Occasions written by and between Mr Dryden, 
Mr Wycherleys, Mr Moyle, Mr Congre%>e and Mr Dennis, published 
by Mr Dennis (1696); two pamphlets in reply to Jeremy 
Collier’s Short Vie 7 o ; The Advancement and Reformation of 
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Modern Poetry (1701), perhaps his most important work ; 
The Grounds of Criticism in Poetry (1704), in which he argued that 
the ancients owed their superiority over the moderns in poetry 
to their religious attitude ; an Essay upon Puhlick Spirit . . . 
(1711), in whicli he inveighs against luxury, and servile imitation 
of foreign fashions and customs ; and Essay on the Genius and 
Writings of Shakespeare in three Letters (1712). 

Dennis had been offended by a humorous quotation made 
from his works by Addison, and published in 1713 Remarks upon 
Cato. Much of this criticism was acute and sensible, and it is 
quoted at considerable length by J(ihnst)n in his Life of Addison, 
but there is no doubt that Dennis was actuated by personal 
jealousy of Addison's success. Pope replied in The Narrative 
of Dr Robert Norris, concerning the stranf^e and deplorable frenzy 
of John Dennis . . . (1713). This pamphlet w^as full of personal 
abuse, exposing Dennis's foibles, but offering no defence of Cato. 
Addison rej^udiated an)^ connivance in this attack, and in- 
directly notified ].)ennis that when he did answer his objections, 
it would be without personalities. Pope had already assailed 
Dennis in J711 in the Essay on Crilirism, as Appius. Dennis 
retorted by Reflections, Critical and Satirical . . . , a scurrilous 
production in which he taunted Pope with his deformity, .saying 
among other things tliat he W'as “ as stupid and as venomous as 
a hunch-hacked toiid.” He also wrote in 1717 Remarks upon 
Mr Pope's Translation of Homer . . . and A True Character of 
Mr Pope. Tie accordingly figures in the Dunciad, and in a 
scathing note in the edition of 1729 (bk. i. i. 106) Pope quotes 
his more outrageous attacks, and adds an insulting epigram 
attributed to Richard Savage, but now generally ascribed to 
l^)pe. More y)aTnphlets followed, but llennis's day was over. He 
outlived his annuity from the customs, and his last years were 
spent in great poverty. Dishop Atterbiiry sent him money, and 
he received a small sum annually from Sir Rolwrt Walpole. 
A henefit performance was organized at the Haymarkct 
(December 18, 1733) on his be»half. Pope wrote for tlie occasion 
an ill-natured ].)rologue which Cibber recited. Dennis died within 
three weeks of this performance, on the 6th of January 1734. 

1 1 is other works includi* .sevei al plays, for one of w hich, A ppUts 
and Vif{>inia (1709), he invtrntocl a new kind of thumler. He w-role 
a curious Essay on the Operas after the Italian Manner (1706), maiti- 
laiuing that o])era was the outgrowth of effeminate inaniiers. and 
should, as such, he suppressed. IJis U'ei'/f.s' were ]>ublished in 1702, 
Sclct t Works . . . (2 vols.) ill 1718, and -ity mW/rtiw/eMA- Trat/s, the lirst 
volume only of which ayipeared, in 1727. For accounts of Dennis 
s(ie Cihher's TAves of the I‘tiets, vol. iv'. ; Isaac 1 .)' Israeli’s essays on 
Dope and Addison in the Quarrels of Authors, and “ On the Influence 
of a Had Teinjier in Crilicisin ” in Calamities of Authors ami 
nuuierous ivlereiices in Pope's 

DENOMINATION (Lat. denominare, to give a specific name 
to), the giving of a specific name to anything, hence the name or 
designation of a person or thing, and more jiarticularly of a class 
of persons or things ; thus, in aritlimilic, it is applied to a unit 
in a system of weights and niea.sures, currency or numbers. The 
most general use of “ denomination ” is for a body of persons 
holding specific opinions and having a common name, especially 
with reference to the religious opinions of such .a body. More 
particularly the word is used of the various “ seels '’ into whicli 
members of a common religious faith may be divided. The term 
** denominationalism ” is thus given to the principle of emphasiz- 
ing the distinctions, rather than the common ground, in the faith 
held by different Ixidies prohiSsing one sort of religious belief. 
This use is particularly ajiplied to that .system of religious 
education which lays stress on the principle that children 
belonging to a partiriilar religious sect should be puldich^ taught 
in the tenets of their belief by members belonging to it and under 
the general control of the ministers of the denomination. 

DENON, DOMINIQUE VIVANT, Dakon dk (1747-1825), 
French artist and archaeologist, was born at Chalon-sur-Saone 
on the 4th of January 1747. He was sent to Paris to study law, 
but he showed a decided preference for art and literature, and 
soon gave up his profession. In his twenty-tliird year he piro- 
duced a comedy, Le Bon Pere, which obtained a succes d'estime, as 
he had already won a position in society by his agreeable manners 
and exceptional conversational powers. lie became a favourite 
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of Louis XV., who entrusted him with the collection and arrange- 
ment of a cabinet of medals and anti(]ue gems for Madame de 
Pompadour, and siibsequciiLly appointed him attach^ to the 
French embassy at St Petersburg. On the accession of Louis 
XVI. Denon was transferred to Sweden ; but he returned, after 
a brief interval, to Paris with the ambassador M. dc Vergennes, 
who had been appointed foreign minister. In 1775 Denon was 
sent on a special mission to Switzerland, and took the oppor- 
tunity of visiting Voltaire at Fcrncy. Hi^ made a portrait of the 
philosopher, which was engraved and published on his return to 
Paris. His next diplomatic appointment was to Naples, where 
he spent seven years, first as secretary to the cmliassy and after- 
wards as charge d'affaires, lie devoted this ])eriod to a careful 
study of the monuments of ancient art, collecting many specimens 
and making drawings of others. He also perfected himself in 
etching and mezzotinto engraving. The di^alh of his patron, 
M. de Vergennes, in 1787, led to his recall, and the rest of his life 
was given mainly to artistic pursuits. On his return to Paris 
he was admitted a member of the Academy of Painting. After 
a brief interval lie returned to Italy, living rhielly at Venice. 
He also visited Florence and Hologna, and afterwards went to 
Switzerland. While there he heard that his propi.-rty had been 
confiscaliid, and his name placed on the list of the proscribed, and 
with characteristic courage he resolved at on(*o to return to Paris, 
llis situation was critical, but he was spared, thanks to the 
friendship of the painter David, who obtained for him a com- 
mission to furnish designs for repulilican costumes. W’hcn the 
Revolution was over, Denon was one of the Viand of eminent men 
who fre(|iicnted tlie house of Madame de Dcauharnais. Here lie 
met Ilonapartc, to whose fortunes he wisely attaelK^l himself. 
At llonaparte’s invitation he joined the expedition to Fgypt, and 
thus found the opportunity of gathering the materials for his most 
important literary anti artistic work. Ih? accompanied (iencral 
Desaix to Upper Kgypt, and made numerous sketches of the 
monuments of ancient art, sonifJlimes under the very fire of the 
enemy. The results were published in his Eoyaf^e dans la hasse 
et la haute lit'Vpte (2 vols. fob, with 141 plat.c*s, J\iris, 1802), a 
work which crowned his reputation both as an arihaeologist 
and as an artist. In 1804 he was ajijiointed by Napoleon to the 
important office of director-general of museums, which he filled 
until the nstoration in 1815, when he had to retire. He was a 
devoted friend of Napoleon, whom he accompanied in his ex- 
peditions to Austria, Spain and Poland, taking sketches with his 
wonted fearlessness on the various battlefields, anti advising the 
conqueror in his choice of spoils of art from the various cities 
pillaged. Alter his retirement he began an illustrated history of 
ancient and modern art, in whicli he had the eo-operation of 
.several skilful engravers. He died at Paris on the 271I1 of April 
3825, leaving the work unfinished. It was puhlislied posthu- 
niously, witii an explanatory text by Amaiiry Duval, under the 
title Monuments des arts dii dessin chez les pcitples font anctens 
ffuc modernes, recueillis par Vivant Denon (4 v< ]s. fol., l*ari.s, 1829). 
Ilenon was the author of a novel, Point de lendemain (1777), of 
which further editions were printed in iSi 2, 1876 and 1S79. 

Sfc J. RciiDiivitM-, Ilisfoitc de Vart pendaul la Ecrotulion ; A. tl<* In 
Fizflierc, I/CJiurrc orif^inalr de Vivant-thuum {Jt vols., 1S72- 

1873); Ttoger Portnllis, f.es Drssinaieurs d' illnstrnlinus an MVtlP 
surle ; 1 ). H. TJfiuldi, Ia'S Graveurs d'dlustralions an MVJIE- sieclt. 

DENOTATION (from Uat. denotare, to mark out, specify), in 
logic, a technical tiTni wsvil strictly as the correlative of (!on- 
iiotation, to descrilie one of the two funcuons of a concrete term. 
The concrete term “ connotes attributes and “ denotes '* all 
the individuals which, as possessing these a1 tributes, coiistitnti^ 
the genus or species described by the term. 'JIius “ cricketer ” 
denotes the individuals who play cricket, and connotes the 
(]ualities or characteristics by which these individuals arc marked. 
In this sense, in which it was first used by J. S. Mill, Dcmotalion 
is equivalent to Extension, and Omnotation to Intension. It is 
clear that when the given term is fjualified by a limiting adjectiv** 
the Denotation or Extension dimini.shes, while the (onnotation 
or Intension increases ; e.g. a generic term like “ flower ” has a 
larger Extension, and a smaller Intension than “ rose ” ; “ rose 
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than moss-rose/' Jn more general language Denotation 
is used loosely for that which is meant or indicated by a word, 
phrase, sentence or even an action. Thus a proper name or 
even an abstract term is said to have Denotation. (See 
Connotation.) 

DENS, PETER (1690-1775), Belgian Roman Catholic theo- 
logian, was born at Jioom near Antwerp. Most of his life was 
spent in the archiepiscopal college of Malines, where he was for 
twelve years reader in theology and for forty president. His 
great work was the Theologia nwralis ct dogmatica, a compendium 
in catechetical form of Roman Catholic doctrine and ethics 
which has been much used as a students’ text-book. Dens died 
on the 1 5th of February 1775. 

DENSITY (l^it. densns, thick), in physics, the mass or quantity 
of matter contained in unit volume of any substance ; this is the 
absolute density, the term relative density or specific gravity 
denotes the ratio of the mass of a certain volume of a substance 
to the mass of the same volume of some standard substance. 
Since the weights used in conjunction with a balance are really 
standard masses, the word “ weight ” may be substituted for 
the word “ mass ” in the preceding definitions ; and we may 
symbolically express the relations thus If M he the weight of 
suVistance occujiying a volume V, then the absolute density 
A=M/V ; and if m, be the weights of the substance and 
of the standard sulistance which occupy tlie same volume, the 
relative density or specific gravity S — ; or more generally 
if w, be the weight of a volume v of the substance, and the 
weight of a volume 7'j of the standard, then In the 

numerical expression of absolute dcnsitiiis it is necessary to 
specify the units of mass and volume employed ; while in the case 
of relative densities, it is only necessary to specify the standard 
sulistance, since the result is a mere number. Absolute densities 
are generally stated in the ('.G.S. system, i.e. as grammes per 
aibic centimetre. In commerce, however, oth<;r expressions are 
met with, as, for example, “ pounds per cubic foot ” (used for 
woods, metals, &c.), “ pounds per gallon,” &c. 'Jhc standard 
substances employed to d(‘termiuc relative densities are : water 
for liciuids and solids, and hydrogen or atmospheric air for gases ; 
oxygen (as 16) is sometimes used in this last case. Other 
standards of ref(Tem:e may be used in special connexions ; for 
example, the Earth is the usual unit for expressing the relative 
density of tlie other members of the solar system. Reference 
should be made to the article Gkavitation for an account of the 
methods employed to det ermine the “ nuuin d<‘nsity of the earth.” 

In expressing the aijsolute or relative density of any substance, 
it is necessary to specify the conditions for which the relation 
holds : in the case of gtisc's, the temi)erature and pressure of the 
experimental gas (and of the standard, in the case of relative 
density) ; and in the case of solids and liquids, the temperature, 
'rhe reason for this is readily seen ; if a mass M of any gas 
occupies a ^'olume V at a temperature T (on the absolute scale) 
and a pressure V, then its absolute density under these conditions 
is A — M/V ; if the temperature and pressure be changed to 
'r, and T\, the volume \\ under these conditions is VJ*T/l\Tj, 
and the alwolute density is MI’jT/VPTi. It is customary to re- 
duce gases to the so-called “ normal temperature tuid pressure,” 
abbreviated to which is 0° C. and 760 mm. 

The relative densili(!S of gases are usually expressed in terms 
of the sUmdard gas under the same conditions. The density 
gives very important information as to the molecular weight, 
since by the law of Avogadro it is seen that the relative density 
is the ratio of the molecular weights of the experimental and 
standard gases. In the case of licpiids and solids, comparison 
with water at 4’^r., the temperature of the maximum ilensity of 
water ; at o® (\, the zero of the Centigrade scale and the freezing- 
point of water ; at 15" and 18®, ordinary room-temperatures; 
and at 25®, the temperature at which a thermostat may be 
conveniently maintained, are common in laboratory practice. 
The temperature of the experimental substance may or may not 
be the temperature of the standard. In such cases a bracketed 
fraction is appended to the. specific gravity, of which the numer- 
ator and denominator are respectively the temperatures of the 


substance and of the standard ; thus 1.093(0^/4®) means tlxat 
the ratio of the weight of a definite volume of a substance at o® 
to the weight of the same volume of water at 4® is 1 *093. It may 
be noted that if comparison be made with water at 4®, the relative 
density is the same as the absolute density, since the unit of mass 
in the C.G.S. system is the weight of a cubic centimetre of water 
at this temperature. In British units, especially in connexion 
with the statement of relative densities of alcoholic liquors for 
Inland Revenue purposes, comparison is made with water at 
62® F. (16-6 C.); a reason for this is that the gallon of water 
is defined by statute as weighing 10 lb at 62® F., and hence the 
densities so expressed admit of the ready conversion of volumes 
to weights. Thus if d be the relative density, tlien lod represents 
the weight of a gallon in lb. Tlie brewer has gone a step further 
in simplifying his expressions by multiplying the density by 1000, 
and speaking of iJie difference between the density so expressed 
and 1000 as “ degrees of gravity ” (see Beer). 

Practical DiiTERMiNATioN of Densities 

The methods for dedermininp; densities may he divided into tw'O 
groups according as hydrostatic ])rinciples are employed or not. In 
the group where the principles ol hydrostatics are not employed the 
metluKl consists in determining the weight and volume of a certain 
quantity of tlie substance, or the weiglits of e(]ual 
volumes of the substance and of the standard. In 
the case of solids wc may determine llie volume in 
some cases by direct ineasureiuent — tliis gives at the 
best a very rough and ready value ; a bet ler method 
is to immerse the body in a fluid (in which it must 
sink and be insolul>le) contaim'd in a graduated 
glass, and to deduce its volume from the height to 
which the liquid rises. The weight may be directly 
determined by the t)a 1 ance. The ratio ** weight to 
volume ” is the absolute density. The sf^parate 
determination of thtj volume and mass of such 
substances as gunpowder, cotton^wool, soluble sub- 
stances, tV:c., siijndies the, only means of determining 
their densities. The sl.(*reom(der of S.iy, which was 
greatly improved by Regnault and further moflilied 
by Kopp, permits an aci ural.e determination ot ihe 
volume of a given mass of any such substance. In 
its simplest form the instnmn nt consists of a glass 
tube K.' (lig. i), of uniform bore, terminating in a 
ciij) PK, the mouth of which can be n*nderod air- 
tigfit by the plate of glass E. The sub.slti.ncc whose 
volume is to lx? didermined is placed in the cup PJ.C, 
and tfio tab(! 1 *C is inmu^nied in the vessel of merctiry 
1 ), until the mercury reaches the mark P. The plate 
K is lhen])laced on the cuj», and tins tube T’l' raised 
until the surface of the mercury in the lid>e stands 
at M, that in the vessel D l)eing at C, and the 
height M(.' is imrasured. T.i t. A denote this height, 
and let J.’M be cliMioted l)y 1 . Let n represent tlui 
volume of air in tbe cup before; the lK)dy was inserted. 

If the volume of the liorly, a the area of the horizontal ^ v’q 

section of the lube 1*C, and h the height of the cf J,?,. ‘ 
mercurial barometer. TJien, by Boyle’s law 
[u - r -I' (U){h - A) = (a - v)h, and tliendoro v = u - al{h - A)/A. 

The volume « may be detimiiiied by repeating the experiment 
when only air is in the cup. In this case t'r-o, and the c(|iiation 
becomes — wdience t< = tf/^(A-A’)/Ah Substituting 

this value in the expression for v, the volume of tlu* body inserted in 
the cup becomes known. The chief errors to wliich the slcreometcr 
is liable are (i) variation of tenquTaturc and Eitmosplieric pressure 
during the exi)erinicnt, and (2) the presence of moisture which dis- 
turbs Boyle’s law. 

The method of weighing equal volumes is particularly applicable 
to the determination of the relative densities of li(]iiids. It consists 
in weighing a glass ves.sel (1) empty, (2) Idled w'ith the liquid, (3) 
tilled with the standard .substance. Calling the weight of the empty 
ves.sel w, when tilled with the liquid W, and when tilled witli the 
standard sub.st.aiu:e W, .it is obvious thatW - rw,and W, - w, 
are the w'ciglits of equal volumes of the liquid aiifl standard, 
and hence the relative density is (W - Tf^)/(W, 

ISTany forms of vessels have, been devised. The com- 
moner t\q»e of ** specitic gravity bottle " consists of a thin 
glass bottle (fig. 2) of a capacity vjirying from 100 100 cc., 
lilted w’ith an accurately ground .stoj^per, w'liich i.s vertically 
]>iirforated by a fine hole. The bottle is carefully cleansed 
by washing with soda, hydrochloric acid and distilled 
water, and then dried by luiating in an air bath or by blow- 
ing in warm air. It is allowed to cool and then weighed. Fig. 2. 
The bottle is then filled with distilled water, and brought 
to a definite temperature by immersion in a thermostat, and the 
stopper inserted. It is removed from the thermostat, and carefully 
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wiped. After cooling it is weighed. The bottle is again cleancxl and 
dried, and the operations repeated with the ]ii|uid under uxaiiiiiia> 
tion instead of water. Numerous niodilications of this bottle are in 
use. For volatile liquids, a flask provided with a long neck which 
carries a graduation and is fitted with a welhgroiind stopper is 
recommended. The bringing of the liquid to the mark is effected 
by removing the excess by mi^ans of a capillary. In many forms a 
thermometer forms part of the aj-iparatus. 

Another type of vessel, named the Sprengol tulx? or i^ycnometcr 
(Cir. TTVKvos, dtrnse), is shown in fig. 3. It consists of a cylindrical 
tube of a capacity ranging from 10 to 50 cc., provided at the upper 
end with a thick-walled capillary bent as shown on the left of the 
figure. From the bottom there leads 
another fine tubti, bent upwards, and 
then at right angles so as to lie at the 
same level as the capillary branch. This 
t ube bears a graduation. A loop of plati> 
man wire passed under these tulies serves 
to suspend the vessel from the balance 
arm. The manner of cleansing, &c.. is 
the same as in the ordinary form. The 
vessel is filled by placing the ca])Lllary 
in a vessel containing the liquid and 
gently aspirating. Care must lie taken 
Fig. 3. that no air bubbles are cnclost;d. The 

licpiid is adjusted to the mark by 
withdrawing any excess from the capillary end by a strip of 
bibulous paper or by a capillary tube. Many variations of this 
ajiparatiis are in use ; in one of the commonest there are two 
cylindrical chambers, joined at tlio Ijottom. and t»ach provided 
at the lop with fine tubes bent at riglit angles ; sometimes the inlet 
and outlet tubes are provided with caps. 

The sjjeciiic gravity bottle may be used to determine the relative 
density of a solid which is availabh^ in small fragments, and is insoluble 
in tlu5 standard liquid. The method involves three o)>erations : — 

(1) weighing the solid in air (W). (2) weighing the specific gravity 
bottle full of liquid (VVi). (3) weighing the bottle, containing the solid 
and tilled up witli liquid (Wa). It is readily seen that W + VVj ~ W3 is 
the weight of the liquid displaced by the solid, and therefore is the 
weight of an (^qua^ volimui of lit[uid ; lienee the relative density is 
W/{W + \V, -W.,). 

'fhe determination of the absolute densities of gases can only Vkj 
effected with any high d(?gree of accuracy hy a development of this 
method. As originated by Fc'gnault.. it consisted in tilling a large 
glass globe with the gas by alternately exhausting with an air-jnim]> 
and admitting the pure and dry gas. The flask was tluui brought to 
o® by immersion in melting ice, the pressure of the gas taken, and 
the stop-cock clost'd. The tlask is removed from the ice, allowed to 
attain the temperature of the room, and then weighed. The flask 
is now partially e.xhaust.cd, transferred to the cooling bath, ami after 
standing the pressure of the ro.sidual gas is takim by a manometcir. 
Till? flask is again brought to room-temperature, and re-weighed. 
The dilTercnce in the weights corresponds to the volume of gas at a 
pressure equal to tlu‘ ditference of the recorded jin'ssures. 'I'lur 
volume of tiui flask is delerniiiied by weigliing eirq^ty and tilled with 
water. This mirthod lias been refirufcl by many experinienters, 
among whom we. may notice Morley and T.or(I Rayleigh. Morley 
determined the densities of hydrogen and oxygen in the course of 
liis classical investigation of the comyiosition of water. The method 
differed fnim Kegnault's inasmuch as tlie tlask was exhausted to an 
almost comphde vacuum, a performance nMidcreil possible by the high 
efficiency of the modern air-pump. The actual exjierinient nece.ssi- 
tates the most elaborate yirccautions, for which reference must lie 
made to Morley ’s original p.Tpers in tht? Smithsonian Contributions 
to Knowledge (iSq^), or to M. Travers, The Study of Gases. I.ord 
Rayleigh has made many investigations of the absolute densities of 
gases, one of which, namely on atmospheric and artificial nitrogen, 
nndcrtakcjn in conjunction with Sir William Ramsay, culminated in 
tlic discovery of argon {q.v.). He yiointed out in {Proc. Noy. 

Soc. 43, ]). 361) an imyiortant corrcct.jii which had been ovirriooked 
by previous experimenters with Kegnault’s method, viz. the change 
in volume of the experimental glotie diieto shrinkage under diminished 
pressure ; this may lie experimentally dtrteniiincd and amounts to 
l>etween 0*04 and o*j6 % of the volume of the globe. 

Related to the determination of the density of a ga,s is the deter- 
mination of the flensity of a vapour, i.e. matter which at ordinary 
temperatures exists as a .solid or lirynid. This subject owe.s its 
importance in modern chemistry to the fact that the vapour density, 
when hydrogen is taken as the standard, gives perfectly definite 
information as to the molecular condition of the compound, since 
twice the vapour density ffquals the molecular weight of the 
compound. Many methods have been devised. In historical order 
we may briefly enumcralc the following : -in i8it, Gay-Lussac 
volatilized a weighed quantity of liquid' wliich must ba readily 
volatile, by letting it rise uyi a short tube containing mercury and 
standing inverted in a vessel holding the same metal. This method 
was developed by Hofmann in j 868, who replaced the .short tiilie 
of Gay-Lussac by an ordinary barometer tube, thus effecting the 
volatilization in a Torricellian vacuum. In 1826 Dumas devised a 
method suitable for substances of high boiling-point ; this consisted 



in its e.s.scntial point in vaporizing the substance in a flask made of 
suitable inaterial, sealing it when full ol vapour, and weighing. This 
method is very tedious in detail. H. Sainte-Clairc Devillo and 
L. Troost made it available for specially high temperatures by 
employing porcelain vessels, sealing tliem with the oxyhydrogen 
bltnvqiipi;, and maintaining a con.staiit tenqieraturc by a vapour 
bath of mercury sulphur (440"), cadmium (860^) and zinc 

(1040'’). In 1878 Victor Meyer deviscxl his air-expulsion method. 

Before discussing the methods now used in detail, a .summary of 
the conclusions reached by Victor Meyer in his cla.s.sical investiga- 
tions in this field as to the applicability of the ditt event methods will 
be given : 

(1) For substances wliich do not boil higher than 260“ and have 
vapours stable for 30° above the boiling-point and which do not 
react on mercury, use Victor Meyer's “ mercury expulsion meiliod.'' 

(2) h'or subsliiiices boiling between ■zbo'^ and 42o‘\ and whicb do 
not react 011 iiU'tals, use Meyer’s “ Wood’s alloy expulsion uielliod.” 

(3) For substances boiling at higher tetuperalures, or for any 
subsLance which reacts on mercury, Meyer's " air ex]iulsioii met hod ** 
must l>e used. U is to be noted, liowcver, that this method is 
applicable to substances of any boiling-point (see below). 

(4) For substances which can be vaporizi'd only iiiuier tliminished 
pressure, several methods may be used, [a) ndfmaiui’s is flu^ best 
if the substance volatilizes at below' 310“, and docs not react on 
mercury ; otherwi.se (/>) Demuth and Meyer’s, Eykiiian’s, Schall's, or 
other mtdhuds may be ust^d. 

1. McycTs "' Mercury Expulsion ” Method. — A small tjuanlity of 

the substance is w'eighed into a tube, of the form shown in tig. 4, 
which has a ca])acily of about 35 cc., provided with a cajullary tube 
at the loi>, and a Unit tulx' about Omni, in diameter at the bottom. 
The vessel is conqilotcly filled with inercury, the capillary 
sealed, and the vessel weighed. The vessid is then lowered n 
into a jacket containing vaixmr at a known tern] urral lire ( 

which is sutiicii'iit to volatilize the siibslancc^. Mercury is 
expelUuI, and when this crxpulsion ceases, the vessel is 
removed, allowed to cool, and weighed. It is necessary to 
determine the pressure exerted on the vapour by the 
mercury in the narrow limb ; this is (dfecU'd by o])enin|» 

the capillary and inclining the tube until the mercury just 
reaches the lop of the narrow tube;: tlu* difference, between J-xc',. 
the Jieight of the im?rciiry in the wide lube and the top of 
the narrow tube re])iesents the piiissure due to the mercury column, 
ami this must be added <0 the barometric pressure in order to 
deduce the total pressure on the vapour. 

The result is calculated by iiu'ans of tlie formula : 
y. ^ W( i -I a/) X 7,080,000 

“(/’ +Fi~ - <’«)} - »«i{ I +y(f- <«)} 

in whicli W- weight of substance taken ; /=st.emperaturt! of vapour 
bath* a=o*oo300 teiiiperatiirc coefficient of gases; />s:baro- 
metric prc*«sure ; height of mercury cohiniii in vessel; .v = 

vapour tension of mercury at ; ni- weight ol merrury contained in 
tilt! vt.'ssel ; w,=W'eight of mercury left in vessel alter healing; 
/Sf^Tcoeliicient of expansion of glass =: ’000031)3 ; 7sri:oefficient of 
expansion of mercury --O’ooo 18 (o’oooiq abovi^ 2^0*’) (sei*. 7 >n'. 1S77, 
10, p. 2068 ; iSHb, ir>, ]i. 1SO2). 

2. Meyer's Wood's Alloy Expulsion Method.- 'I'hi.s method is a 
moflificatinn of the om^ just describetl. The alloy usc^d is cqnqiosed 
of 15 parts of bismuth, 8 of lead, 4 of tin and 3 of cadmium ; it 
melts at 70", and cun be experiiiu^nted w'ith as n-adily as m<‘iciiry. 
The cylindrical vessel is rejilaced by a globuhir oiur, and Iheqiiessure 
on tlie vapour due to Ihi^ column of alloy in the side tube is readily 
rediu:c<l to millimetres of mcTciiiy .sinct^ the .specilir gravity of the 
alloy at the tcnqierature of boiling sulphur, 4.14" (at W’iiich the 
apparatus is most frequently used), is two-thirds of 
that of inercury (see Per. 1870, q, p. 12. ?o). 

3. Meyer's Air Expulsion Method.- Tho. simjilieity, 
moderate accuracy, and adaptability of this method 
to every class of subs tan ci* wliich can be vaporized 
entitles it tc^ rank as one of the most jiotent inethorls 
in analytical chemistry ; its invention is indissolubly 
crinnected with the name of Victor Meyer, being termed 
“Meyer’s method” to the exclusion of liis oilier 
original methods. It consists in determining the 
air expelled from a vessel by tlio va]iour of a givi-ii 
quantity of the substance, 'riie apjiarafus is .shown 
in fig. 5. A long tube {a) tenninati;s at th(! boltoin in 
a cylindrical chamber of about 100-130 cc. capacity. 

The top is fitted with a rubber stopjicr, or in some 
forms with a stoji-cock, wdiile a little way down tlierc* 
is a l>cnt delivery tube (h). To use the ajiparatiis, tfic 
long tube is placed in a vapour bath (r) of tlu? requisite 
temperature, and after the air within the tube is in 
ecjuililiriuin, tin? delivery tube is placed beneath the 
.surface of the wattTin a pneumatic trough, the rubber 
stopper pushed home, and observation made as to 5. 

whether any more air is being ex r elied. If this be not 

so, a graduated tulic {d) is filled with water, and inverted over the 
delivery tube. The ruliber stopper is removed and the experimental 
substance introduced, and the stopper quickly replaced to the same 
extent as before. Bubbles are quickly disengaged and collect in the 
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graduated tube. Solids may be directly admitted to the tube from 
a weighing liottlc. wiiile liquids are conveniently introduced by 
means of small stoppered bottles, or, in the case of exceptionally 
volatile liquids, by means of a bulb blown on a piece of thin 
capillary tube, the tube being sealed during the weighing operation, 
and the capillary liroken just before transference to the ap- 
paratus. To prevent the bottom of the apparatus being knocked 
out by the impact of tlie substance, a la^er of sand, asbestos or 
sometimes mercury is placed in the tube. To complete the experi- 
ment, the graduated tube containing the expelled air is brought 
to a constant and determinate temperature and pressure, and this 
volume is tiie volume wfiich the given weight of the substance 
would occupy if it were a gas under the same temperature and 
pressure. The vapour density is calculated by the following formula : 


T> ^ . 5 ^ 7 . 7 ^o 

*" ■' (>':. 5 )V 

in which Ws weight of substance taken, V— volume of air expelled, 
a=s 1/273 = *003665, / and />= temperature and pressure at which 
expelled air is measured, and 5= vapour pressure of water at 

By varying the material of the bulb, this apparatus is rendered 
available for exc(?iitionally high temperatures. Vapour baths of iron 
are used in connexion with Ijoiling anthracene (335“), antliraquinone 
(368“), sulphur (444*^), phosphorus pentasulphidc (518®); 
molten lead may also be used. For higher tempera- 
tures the bulb of the vapour density tube is made of 
porcedain or platinum, and is heated in a gas furnace. 

(.]«) Ifo/mann's Method. — Both the modus operandi 
and apparatus employed in this method particularly 
recommend its use for substances wliich do not react 
on mercury and wliieli boil in a vacuum at below 310*^. 
The apparatus (fig. consists of £l barometer tube, 
containing mercury and standing in a bath of the same 
metal. surr6und«*d by a vapour jacket. The vapour is 
circulated through the jacket, and the height of the 
mercury read by a cathetomoter or otherwise. The sub- 
stance is werighed into a small stopjiered bottle, which 
is then placed bemeath the mouth of the barometer tu In*. 
11 ascends the tube, the substance is rapidly volatilized, 
and the mercury column is depressed ,* this depression 
is read off. Tt is necessary to know tlie volume of the 
tube above the second k'.vel ; this may most cfiicicntly 
be determined by calibrating the tube prior to its use. 
Sir T. E. Thorpe eniploy<Ml a barometer tube 96 cm. 

FiCf. 6. loiig» and determined the volunur from the closed end 
lor a distance of about 35 mm. by weighing in mercury ; 
below this mark it was calibrated in the ordinary w^ay so that a sc;{xl({ 
rending gave Ihc^ volume at once. The calculatioii is effected by the 
following formulae : - - 

1 ) — 7 ^'”^^^! T H o*oo36<i5/) _ 

0-001293.1. X V X B 

— |, 

I +0-0001 8/ 1 \ 1 +0*00018/ 1 •10-00018/ J’ 

ill which w weight of substance taken; / = temperature of vapour 
jacket ; V volume of vapour at / ; A -height of barometer reduced 
to o '* ; /, =:ti?in[ierature of air ; = height of miTcury column below 

Vcipour jaekel. ; /.^ — temperature of mercury column not heated by 
vajioiir : /#4 — height of mercury column within vapour jacket ; ** = 
vapour tension of mercury at /°. The vapour tension of mercury 
need not be taken into account when water is used in tlie jacket. 

(4/>) Demuth and Meyer's Method. — The ])rinciple of this method 
is as follows: — In the ordinary air expulsion method, the vapour 
always mixes to some extent with the air in the tube, and this in- 
volvc^s a reduction of the pressure of the vapour. It is obvious that 
this reduction may be increfised by acciderating the diffusion of the 
vapour. This may be accomplished by using a vessel with a some 
what wide bottom, and inserting the substance so that it may be 
volatilized vm-y raj^idly, as. tor example, in tubes of Wood's alloy, 
and by filling the tube with hydrogen. (For further 
details see Her. 23, 311.) 

We may here notice a modification of Meyer’s 
process in which the increase of pressure due to the 
volatilization of the substance, and not the volume 
of the ex]3elled air. is nurasunxl. This metluxl has 
ll^cn developed by J. S. Luinsden (Journ. Chem. 
Soc. 1903. 83, p. 342), whose apparatus Is shown 
diagrammatically in fig. 7. The vaporizing bulb 
A has fused about it a jacket B, jirovicled with a 
condenser c. Two side tubes are fused on to the 
neck of A : the lower one leads to a mercury mano- 
meter M, and to the air by means of a cock C ; the 
upper tube is provided with a rubber stopper 
through which a glass rod passcs-^this rod serves 
to support the tul>o containing the substance to be 
^ experimented ii])on, and so avoids the objection to 
the practice of withdrawing the stopper of the tube, dropping the 
substance in, and reinserting the stopper. To use the apparatus, a 
liquid of suitable boiling-point is placed in the jacket and brought 
to the boiling-point. All parts of the apparatus arc open to the air, 
and the mercury in the manometer is adjusted so as to come to a 



Fig. 7. 



fixed mark a. The substance is now placed on the support already 
mentioned, and the apparatus closed to the air by inserting the 
cork at D and turning the cock C. By turning or withdrawing 
the support the substance enters the bulb ; and during its vapori- 
zation the free limb of the manometer is raised so as to maintain 
the mercury at a. When the volatilization is quite complete, the 
level is accurately adjusted, and the difference of tlie levels of the 
mercury gives the pressure exerted by the vapour. To calculate the 
result it is necessary to know the capacity of the apparatus to the 
mark a. and the temperature of the jacket. 

Methods depending on the Principles of Hydrostatics. — Hydro- 
statical principles can be ap].)]ied to density determinations in four 
typical ways: (1) depending upon the fact that the heights of liquid 
columns supported by the same pressure vary inversely as the 
densities of the liquids ; (2) depending upon the fact that a buuy which 
sinks in a liquid loses a weight equal to the weight of liiiuid wliich 
it displaces; (3) depending on the fact that a body remains sus- 
pended, neither floating nor sinking, in a liquid of ex<actly the same 
density ; (4) depending on the fact that a floating body is immersed 
to such an extent that the weight of the llnid displaced equals the 
weiglit of the body. 

1. The method of balancing columns is of limiterd use. Two forms 
are rtreognizod. In one. applicable only to liijuids which do not mix. 
tile two liquids are poured into the limbs of a || tube. 'I'hc heights 
of the columns above the surface of junction of the liquids are in- 
versely proportional to the densities of the licjuids. In the second 
form, named after Robert Hare (1781-1858), professor of chemistry 
at the university of Pennsylvania, the liquids are drawn or aspirated 
up vertical tubes which have their lower ends placed in reservoirs 
containing the different liquids, and their upper ends connected to a 
common tube wliicli is in communication with an as])irator for 
decreasing the pressure within the vertical tubes. The heights to 
which the liquids rise, measured in each case l.)y the distance between 
the surfaces in the reservoirs and in the tubes, arc inversely pro- 
portional to the densiii(‘.s. 

2. The method of “ hydrostatic weighing ” is one of tlio most 
important. The principle may be thus stated : the solid is weighed 
in air, and then in water. If W' be the weight in air, and W, the 
weight ill watt'.r, tlum W, is always less than W, the diffirrence W « W^ 
representing tJie weiglit of the water displaced, i.e. the weight of a 
volume of water equal to that of the solid. Hence VV/( W - M \) is the 
relative density or sxiecific gravity of thcj body. The principle is 
readily adapted to the deterihination of the relative densities of two 
liquids, for it is obvious that if W be the weight of a solid body in air, 
Wj and Wa its weights when immersed in tht; lutiiids, then W- 
and W-W, are the w*eights of equal volumes of the liquids, and 
therefore the relative density is the quotient (\V-\V,)/(W - Wj). 
The determination in the case of solids lighter than water is effected 
by the introduction of a sinki^r, i.e. a body which when affixed to the 
light solid causes it to sink, Jf VV be the weight of the experimental 
solid in air, w the weight of the sinker in water, and Wj the; weight of 
the solid plus sinker in water, then the relative density is given by 
\V/(\V + i£;-\V',). In ])racl.ice the solid or plummet is susjiended 
from the balance arm by a fibre - -silk, platiiiiiiu, &c. and carefully 
weighed. A small stool is then placed over the lialancc pan, and on 
this is placed a beaker of distilled water so that tiu; solid is totally 
immersed. Some balances are provided with a “ specific gravity 
pan,” i.e. a pan with short suspending arms, provided with a hook 
at the bottom to which the fibre may lie attached ; when this is so, 
the stool is iinne.ci;ssary. Any air Inibbles are removed from the 
surface of the botly by brushing with a Ccimel-hair brush ; if the 
solid be of a porous nature it is desirable to boil it for some time in 
water, thus expi;lliiig the air from its interstices. The weighing is 
coiuliictcd in the usual way by vibrations, except when the weight 
be small ; it is then advisable to bring the pointer to zero, an opera- 
tion rendered necessary by the damping due to the adliesioii of water 
to the fibre.. The temperature and pressure of the air and water 
must also be taki;n. 

There are several corrections of the formula A=\\7(W-\V|) 
necessary to the accurate expression of the density. Here we can 
only summarize the points of the investigation. It may be assumed 
tliat the we.ighing is made with brass weights in air at P and p xnm. 
pressure. To didermine the true weight in tmctio at o^, account 
must be taken of the different buoyancies, or losses of true weight, 
due to the different volumes of the solids and weiglits. Similarly 
in the case of th weighing in water, account must be taken of the 
buoyancy of the weiglits, and also, if absolute densities be required, 
of the density of water at the tc*inperaturc of the experiment. In a 
form of great accuracy the absolute density A(o'^/4®) is given by 
A(o 74 ‘’) = (paW - 3 W,)/(\V - \\\). 

in which W is the w’cighl of the body in air at /® and p inm. pressure, 
W, the weight in water, atmaspheric conditions remaining very 
nearly the same ; p is the density of the water in which the body is 
weighed, a is (i+o/®) in which a is the coefficient of cubical 
expansion of the body, and S is the density of the air at /®, p tnm. 
Less accurate formulae are A=p W/(W - W,). the factor involving 
the density of the air, and the coefficient of the expansion of the 
sohd being disregarded, and A=W/(W-W,), in which the density 
of water is taken as unity. Reference may be made to J. Wade and 
R. W. Merriman, Journ. Chem. Soc. 1909, 95, p* 2x74- 
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The determination of the density of a liquid by >veighing a 1 
pluininet in air, and in the standard and experimental liquids, 

has been put into a very 
convenient lalioratory form 
L)y m<;an.s of the apparatus 
known as a VVestpluil l>alciuce 
(I'lg. S). It consists of a steel- 
yard mounted on a fulcrum ; 
one arm carries at its extrem- 
ity a heavy bob and pointer, 
the laUt;r moving along a scale 
affixed to tiie stand and serv- 
ing to indicate when the beam 
is in its standard position. 
The other arm is grariuated 
in ten divisions and carries 
riders- -bent })icces of wire of 
determined weights — and at 
its «?xtreiuity a hook from 
which the glass plummet is 
sus])(*nded. To comjdete the 
apparatus there is a glass jar whicli serves to hold tlie litjuid 
experimented with. TJie apparatus is so designed that wJien the 
plummet is susptmded in air, the, index of the beam is at the zero 
of the scale ; if this be not so, then it is adjusted by a levelling 
screw. The plummet is now placed in distilled water at 15®, and llu* 
beam brought to efpiilibrium by means of a rider, which we sliall call 
1, hung on a hook; othcT riders are provided, iifltli and resjicc- 

lively of 1. 'I'o determine tlie density of any licpiid it if*, only iieces 
sary to suspend the plummet in the lic|uid, and to bring the beam 
to its norino.1 position by means of the riders; the rtrlative tlensity is 
read off directly from tlie riders. 

3. ISTethods depending on the free siisj>ension of the. solid in a 
liquid of the same density have been especially studied by Ketgers 
and ('lossiier in view of their applicabilify to di-nsity delc*rminatif)ns 
of crystals. 'I'wo tyjiical forms an.* in usi? ; in one a li(iuid is pre- 
])ared in which the crystal freely swims, file deiisily of the liquid 
being ascertained by the pycnometer or other nudhods ; in tlie other 
a liquid of variable density, the so-called “ difUision column,** is 
jirepared. and observation is made* of f.lie lev(?J at which tlie particle 
coni(\s to n\sf. The first types is in commonest use: since both 
iKJcessitate the use of dense liquids, a summary of the me.dia of most 
value, with tlieir essential propertie.*?, will be given. 

Acetylene letrahfomidc, ('.jlljBr^, which is very conveniently 
prejiared by passing acetykme into cooled bromine, has a dtuisity 
of ;vociT at 6*’ C. It is highly coiivi^iiienl, since it is colourless, 
odourless, very stable and easily mobile. It may I.m: dilitied with 
benzene or toluene. 

A! ethylene iodide, has a density of 3*33, and may be clihiled 

with beiiz(*iie. Tntroduciid by Brauns in iiS'Sb, it was recoinimiiided 
by Ketgers. Its advantages rest on its liigli density and mobility ; 
its main disadvantages arc its lialiility to decomposition, the 
originally colourless liquid btrconiing dark owing to the sepaialion of 
iodine, and ils liigli coefficient of expansion. Its density may be 
raised to 3-^5 by dissolving iodoform and iodine in it. 

Thoulrt's solution, an aqueous solution of potassium and mercuric 
iodides (j)olassiiini iodo-nierci irate), introiluced by TJioulet and 
subseijuently invcstigatird by V. Goldschmidt, has a density 
3* 106 at 22*y'’. It is almost colourless and has a small coefficient of 
expansion ; its hygroscopic propt-rfies, its x iscous charactcT, and 
its action on the skin, however, milifale against its use. A. I>uboin 
{Contpt. rend., iyo5, p. 141) lias invest igatecl the solutions of mercuric, 
iodide in other alkaline iodides ; .sodium iodo-inerciiraU^ solution lias 
a density of 3*46 at 2fi°, and gives witli an (.-xcess of W'ater a rlcnst? 
precifiitate of mercuric iodidir, wfiich flissolves without tlecoinjiosition 
in alcohol; lithium iodo inercurati! solution has a density of yjH 
at ; and cimmonium iodo mercu rate solution a density of 

2-o« at af)”. 

Uohrharh' s solution, an aqm^ous solution of barium and mercuric 
iodides, introduced by Carl Rohrbarh, lias a density of 

Klein *5 solution, an aepu^ous solution of cadmium horotungstate, 
2 Cd{ 01 l)j .BgC), .y\V()„ . KillgO, introduced by D. Klein, has a 
density up to 3*2H. The salt melts in ils wabT of crystallization at 
75°, and the liquid thus obtained goes up to a density of 3*6. 

Sili'cr- thallium nitrate, nAg(NO.,)a, iiifnxjuced by Relgers, melts 
at 75® to form a clear liquid of density 4*8 ; it may be diluted with 
water. 

The method of using these liquids is in all cases the same ; a 
particle i.s dropped in ; if it floats a diliicmt is added and the; mixture 
W(dl stirred. This is continued until the partiide freely swims, 
and then the dtuisity of the mixture is (hiterinined by the ordinary 
methods (see Minis r.m.oov). 

In the “ diffusion column *’ method, a liquid column uniformly 
varying in density from about 3*3 to i is prepared by pouring a little 
methylene iodide into a long test tube and adding live times as much 
benzene. The tutxi is tiglilly corked to prevent evaporation, and 
allowed to stand for some hours. The density of Ihc column at any 
level is determined by means of the areometrical lM?ads propo.sed by 
Alt;xander Wilson (1714 -1786), professor of astronomy at Glasgow 
University. These are hollow glass beads of variable density ; 



they may be iireparcd by melting off pieces of very thin capillary 
tubing, and determining the diinsity iu each case by the methoil just 
previoii.sly described. To use the eohiinn, the* (experimental fragment 
is introduc(r(l, wlum it takers up a definite position. By successive 
trials two beads, of known density, say d^, d^, are obtained, one of 
which floats above, aiul tlur other below, tlu* test crystal ; the 
distances separating the beads from the crystal are determined by 
means of a scale j>lacetl behind the tube. If \hr ]>ea(l of dimsity d^ 
1 m ; at the distance aliove the crystal, and that of d.^ at belo\v, 
it is obvious that if the density of the column varies unifonuly, then 
the density of thi^ test crystal is {dj.^ + d^l^)l[l^ + 1 ^). 

Acting on a j)rinciple. quite ditleit nt from any pieviouslv dis- 
cussed is the capillary hydrometer or staklonietei of Brewster, 
which is based iijKJii the difference in the surface tension and 
density of pure wat(;r, and of mixtures of alcoliol and water in varying 
j)ropoflions. 

If a droj> of water be allowed to form at the extremity of a fine 
lube, it will go on incrt.-asiiig until its weig.lit overcomes Hu- surface 
tension by wliicli it clings to the tubt*. and then it will 
fall. Ilencf' any impurity which diminishes tlu; surface 
ttmsion of the water will diminish the size of tlu* drop 
(unless the dc'iisity is pro])(^rtionately diminished). 

According to Qiiiiudo;, tliesiniax e tension of pure water 
in contact witli air at 20" C. is 81 dynes jiei linear c('iiti- 
metre, vrhile that of alcohol is only 25*5 dynes ; and a 
small pcrc(‘ntag(; of alcohol ]>roduc(*s nnicli mon; than a 
proportional decri'ase in the surface; timsion wlum added 
to pure water. 'I'lu; ca]>illary liydronieler consist s .sinijily 
of a siiiiill pi])(‘lte with a liiilb in the middle of the stem, 
the pijM'tte brnninaling in a very line cajiilkiry point. 

The instrument being filkrd with distilled water, tho 
tiuinbcj* ol dnjps required to (‘in].>ty the bull) and 
IKirtionsof the stem be*! ween two marks ni and ;/ (fig. t.i) 
on the latlm' is carefully counled, and the experiments 
repi*att*d at ditlen'iit teinjieiatures. 'flu* jfqiette liaving 
bemi carefully dried, llie process i.s ii‘])eated with })iire. 
alcohol or w'lth piool spirits, and the strength of any 
admixture of water and spirits is determined from the 
corresponding niiinlM r of drojis, but the lornuila generally y, 

given is not ba.s(*d upon sound data. Sir David Brewster Brewster's 
found with one ot th(.‘se instruments that tlu; number Stakto- 
of drops of pure water was 734, wliile of proof sjiiiil, meter, 
sp. gr. c>2o, tlu; number was 2J 17. 

Rkku' KKN ciis. - -I )('nsily and density determinations are discussed in 
all works on practical physics ; refetenci; may be made to B. Stewart 
and W. W. JIaldanc Gee, J*nulivftl Phyms, vol. i. (1001); Kolil- 
raiisch, PraitUal Physics', Ostwald, Physicn-Chctnical Measure- 
ments. '.riie density of gases is treati;d in M. W. 'fiavcirs, The Ex- 
perimenlid Study of (iascs (looi) ; and vapour d(‘iisily determinations 
ill T.as.sar-f’ohn's Arheitsmethoden fur orf^anisrh-chetnische f.ahora- 
tnrien (1001), and Manual of ()n>ituic Chemistry and in 

II. Biltz, Pracitcfd Methods for dctciminint' ALolcculur Weights 
(1800). (('. i'..*) 

DENTATUS, MANIUS CURIUS, Roniun genenil, ronciiieror of 
the Sanmites and Pyrrhus, king of l^pirus, was born of humble 
]iiirents, and W'as possibly of Sabine origin. He is said to have 
iieen called l)(*ntatus IxTause he was liorn with bis Itadli already 
grown (Pliny, Nul. fh'sl. vii. 15). Kxcept that he was tribune of 
the people, nothing certain is known of liim until bis first consul- 
ship in 2qo n.c. when, in conjunction with iiis colleague 
P. Cornelius Rufinus, he gain(*d a decisive; x'ict.ory over the 
Samnlles, which put an end to a war that b.id lasted fifty years. 
He also reduced the revolted .Sabines to submission ; a large 
yiortion of their territory was distrilmted among the Koiruui 
citizens, and the most important towns received the citizenship 
without the, right of voting for inagislratc's {civiias sine .suffragio). 
With the jiroeeeds of the spoils of the war Denlalns cut an 
artificial channel to carry off the w'alers of l,ak(‘ Velinus, so as to 
drain the valley of Rcate. In 275, after Pyrrhus bad returned 
from Sicily to Italy, Dentatus (again consul) took the field 
against him. The decisive engagement took place; near Bene- 
venlum in the Campi Arusini, and resulted in the total defeat of 
Pvrrhus. Dentatus celebrated a magnificent triumph, in which 
for the first time a numh(;r of raptured elephants were exhibited. 
Dentatus was consul for the third time in 274, when he finally 
crushed the l.ucanians and Samnites, and censor in 272. In the 
latter capacity he liegari to build an aqueduct to carry the waters 
of the Anio into the city, but died (270) before its eompletion. 
Dentatus was looked upon as a model of old Roman simplicity 
and frugality. According to the well-known anecdote, when the 
Samnites sent ambassadors witli costly pre.sent.s to induce him 
to exercise his influence on their behalf in the senate, they found 
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him sitting on the hearth and preparing his simple meal of roasted 
turnips. He refused their gifts, saying that earthen dishes were 
good enough for him, adding that he preferred ruling those who 
possessed gold to possessing it himself. It is also said that he 
died so poor that the state was obliged to provide dowries for his 
daughters. But these and similar anecdotes must be received 
witli caution, and it should be remembered that what was a 
cotn|>etence in his day would have been considered poverty by 
the Romans of later times. 

Livy, epitome, JJ 14; Polybius ii. 19 ; Eutroj>ius ii. 9, 14; 
Klonis i. 18 ; Viil. Max. iv. 3. 5, vi. 3, 4; Cicero, De semetute, 16; 
Juvenal xi. 78 ; Plutareli, Pyrrhus, 25. 

DENTIL (from Lat. detis, a tooth), in architecture, a small 
tooth-shaped block used as a repeating ornament in the bed- 
mould of a cornice. Vitruvius (iv. 2) states that the dentil 
represents the end of a rafter (asser) ; and since it occurs in its 
most pronounctMl form in the Jonic temples of Asia Minor, the 
Lycian tombs and the porticoes and tombs of Persia, where 
it represents distinctly the reproduction in stone of timber 
construction, there is but little doubt as to its origin. The earliest 
example is that found on the tomb of Darius, c. 500 n.c., cut in tlie 
rock in which the portico of his palace is reproduced. Its first 
('mployment in Athens is in the cornice of the caryatid portico 
or tribune of the Erechtheum (480 n.c.). When subsequently 
intriKluced into the bed-mould of the cornice of the choragic 
monument of Lysicrates it is much smaller in its dimensions. 
In the later temples of Ionia, as in the temple <if Priene, the larger 
scali^ of the dentil is still retained. As a general rule the pro- 
jection (if the dentil is equal to its width, and the intervals 
between to half the width. In some cases the projecting band 
has never had the sinkings cut into it to divide up the (lentils, 
as in the PantlaHui at Rome, and it is then called a dentil-band. 
The dentil was the chief decorative f(!ature employed in the bed- 
mould by the Romans and the Ttalian Revivalists. In the porch 
of the chunh of St John Studius at (onstantinople, the dentil 
and the interval lietween are equal in width, and the interval 
is spliiycd back from top to bottom ; this is the f(»rm it takes in 
what is known as the “ Venetian dentil,” which was copied from 
the Byzantine dentil in Santa Sophia, Constantinople. ThcTC, 
however, it no longer formed part of a bed-mould : its use at 
Santa Sophia was to decorate the projecting moulding enclosing 
the encrusted marbles, and the dentils were cut alternately on 
both sides of the moulding. The Venetian dentil was also intro- 
duced as a label round arclies and as a string course. 

DENTISTRY (from I-at. dens, a tooth), a special departure 
of medical science, embracing the structure, function and 
therapeiitic.s of the mouth and its contained organs, 
Hketch*^^^ Specifically the teeth, together with their surgical and 
y)r()Sthetic treatment. (For the anatomy of the teeth 
see Tekth.) As a distinct vocation it is first alluded to hy 
Herodotus (500 n.c.). 'Jhere are evidences that at an earlier 
date the ICgyiUians and Hindus attempted to replace lost teeth 
by attaching wood or ivory substitutes to adjacent sound teeth 
by means of threads or wires, but the gold fillings reputed to 
have liecn found in the teeth of Egyptian mummies have upon 
investigation been shown to be superficial applications of gold 
leaf for ornamental purposes. The irnpertus given to medical 
study in the (hecian schools by the followers of Aesculapius 
and especially Hippocrates (500 to 400 b.<\) developed among the 
liractilioners of mwlicine, and surgery considerable knowledge of 
dentistry. Clalen (a. i). 131) taught that the teeth w'ere true bones 
existing before birth, and to him is credited the belief that the 
upper canine teeth receive branches from the nerve which supplies 
the eye, and licmce .should be called “eye-teeth.” Abulcasis 
(lotb cent. A.D.) describes the operation by which artificial crowns 
are attached to adjacent sound teeth. Vesalius ( 1 514), AmbroLse 
Parc, J. J. Scaliger, T. Kerckring, M. Malpighi, and lesser 
anatomists of the same period contributed dissertations which 
threw some small amount of light upon the structure and 
functions of the teeth. The operation of transplanting teeth is 
usually attributed to John Hunter (1728“! 793), who practised it 
extensively, and gave to it additional prominence by transplanting 


a human tooth to the comb of a cock, but the operation was 
alluded to by Ambroise Par6 (1509-1590), and there is evidence 
to show that it was practised even earlier. A. von Leeuwenhoek 
in 1678 described with much accuracy the tubular structure of 
the dentine, thus making the most important contribution to 
the subject which had appeared up to that time. Until the latter 
part of the 18th century extraction was practically the only 
operation for the cure of toothache. 

The early cemtributions of France exerted a controlling influ- 
ence upon the development of dental practice. Urbain Ilemard, 
surgeon to the cardinal Georges of Armagnac, whom Dr Blake 
(1801) calls an ingenious surgeon and a great man, publi.shed in 
1582 his Researches upmi the Anaimny of the Teeth, their Nature 
and Properties, Of H(:mard, M. Fauchard says : “ This surgeon 
had road Greek and l.atin authors, whose writings he has judici- 
ously incorporated in his own works.” In 1728 Fauchard, who 
has been called the father of modern dentistry, published his 
celebrated work, entitled Le Chirur^icn Deniisie ou traite dcs 
dents, IJie preface contains the following statement as to the 
existing status of dental art and science in France, which might 
have been applied with equal truth to any other European 
country : — “ The most celebrated surgeons having abandoned 
this branch of surgery, or having but little cultivated it, tlieir 
negligence gave rise to a class of persons who, without theoretic 
knowledge or experience, and without being qualified, practised 
it at hazard, liaving neitiier principles nor system. It was only 
since the year 1700 that the intelligent in Paris opened their eyes 
to these abuses, when it was provided that those who intencied 
practising dental surgery should submit to an examination by 
men learned in all the branches of medical science, who sliould 
decide iqmn their merits.” After the publication of Fauebard’s 
work the practice of dentistry became more specialized and 
distinctly separated from medical prac^tice, the l:)est exponetits 
of the art being trained as apprentices by practitioners of ability, 
who had acquired their training in the same way from theii* 
predecessors. Fauchard suggested porcelain as an improvement 
up(m bone and ivory for the manufacture of artificial teeth, a 
suggestion which be obtained from R. A. F. de R(:aumur, the 
French savant and pliysicist, who was a contributor to the royal 
porcelain manufactory at Sevres. Later, Duebateau, an apothe- 
cary of St Germain, made porcelain teeth, and cominunicated his 
discovery to the Academy of Surgery in 1776, but kepi the process 
secret. Du Bois C!h6mant carried the art to England, and the 
process was finally made public by M. Du Bois Foiicou. M. F'onzi 
improved the art to such an extent that the Athenaeum of Arts 
in Paris awarded him a medal and crown (March 14, 1808). 

In Great Britain the 19th century l)rought tlie dawning of 
dental science. The work of Dr Blake in 1801 on the anatomy 
of the teeth was distinctly in advance of anything previously 
written on the subject. Joseph Fox was one of the first members 
of the medical prof e.ssion to devotchimseU exclusively to dentistry, 
and his work is a repository of the best practice of his time. 
The processes described, though comparatively crude, involve 
principles in use at the present time. Thomas Bell, the successor 
of Fox lis lecturer on the structure and disease of the teeth at 
(}iiy's Hosj)ital, published his well-known work in 1829. About 
this period numerous publications on dentistry made their appear- 
ance, notably those of Koecker, Johnson and Waite, followed 
somewhat later by the admirable work of Alexander Nasmytli 
(1839). By this time Cuvier, Serres, Rou.sseau, Berlin, Herissant 
and others in France had added to the knowledge of human 
and comparative dental anatomy, while M. G. Retzius, of Sweden, 
and E. IT. Weber, J. C. Roscnmiiller, Schreger, J. E. von Purkinje, 
B. Fraenkel and J. Muller in Germany were carrying forward the 
same lines of research. Tlie sympathetic nervous relationships 
of the teeth with other parts of the body, and the interaction of 
diseases of tlie teeth with general pathological conditions, were 
clearly established. Thus a scientific foundation was laic), and 
dentistry came to be practised as a specialty of medicine. Certain 
minor operations, however, such as the extraction of teeth and 
the stopping of caries in an imperfect way, were still practised by 
barbers, ancl the empirical practice of dentistry, especially of 
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those operations which were almost wholly meclianical, had 
developed a considerable body of dental artisans who, though 
without medical education in many cases, possessed a high 
degree of manipulative skill. Thus there came to l>c two classes 
of practitioners, the first regarding dentistry as a specialty of 
medicine, the latter as a distinct and separate calling. 

In America repre.sentatives of both classes of dentists began 
to arrive from England and France about the time of the Revolu- 
tion. Among these were John WoofTendale (1766), a student of 
Robert Berdmore of Liverpool, surgeon-dentist to George 111 . ; 
James Gardette (1778), a French physician and surgeon ; and 
Joseph Lemaire (1781), a French dentist who went out with the 
army of Count !^chambeau. During the winter of 1781-1782, 
while the Continental army was in winter quarters at Providence, 
Rhode Island, Lemaire found time and opportunity to practise 
his calling, and also to instruct one or two persons, notably 
Josiah Flagg, probably the first American dentist. Dental 
practice was thus established upon American soil, where it has 
produced such fertile results. 

Until well into the 19th century apprtmticeship afforded the 
only means of acquiring a knowledge of dentistry. The profits 
derived from the apprenticeship system fostered secrecy and 
quackery among many of the early practitioners ; but the more 
liberal minded and better educated of the craft developed an 
increasing opposition to these narrow methods. In 1837 a local 
association of dentists was formed in New York, and in | 
1840 a national association, The Amcriciin Society of 
Dental Surgeons, the object of which was “ to advance 
the science by free communication and interchange of senti- 
ments.” The first dental periodical in the world, The American 
Journal of Dental Science, was issued in June 1839, and in 
November 1840 was established the Baltimore (ollegc of Dental 
Surgery, the first college in the world for the systematic education 
of dentists. Thus the year 1839-1840 marks the birth of the 
three factors essential to professional growth in dentistry. All 
this, combined with the refusal of the rnedh al schools to furni.sh 
the desired facilities for dental instruction, placed dentistry for 
the time being upon a footing entirely separate from gtmeral 
medicine. Since then the curriculum of study preparatory to 
dental practice has been .systematically increased both its to its 
content and length, until in all fundamental principles it is 
practically equal to that required for the training of medical 
sjiecialists, and in addition includes the technical subjects 
peculiar to dentistry. In England, and to some extent upon 
the continent, the old apprenticeship system is retained as an 
adjunct to the collt;gc course, but it is rapidly dying out, as it has 
already done in America. Owing to the regulation by law of the 
educational requirements, the increase of institutions devoted 
to the professional training of dentists has been rapid in all 
civilized countries, and during the past twenty years especially 
so in the United States. Great Britain possesses upwards of 
twelve institutions for dental instruction, France two, Germany 
and Switzerland six, all being based upon the conception that 
dentistry is a department of general medicine. In the United 
States there were in 1878 twelve dental schools, with about 
700 students ; in 1907 there were fifty-seven schools, with 6919 
students. Of these fifty-seven schools, thirty-seven are depart- 
ments of universities or of medical institutions, and there is a 
growing tendency to regard dentistry from its educational aspect as 
a special department of the general medical and surgical practice. 

Recent studies have .shown that be.sides being an important 
part of the digestive system, the mouth sustains intimate re- 
lationship with the general ncTA^ous system, and is important as 
the portal of entrance for the majority of the bacteria that cause 
specific diseases. This fact has rendered more intimate the 
relations Ixjtween dentistry and the general practice of medicine, 
and has given a powerful impetus to scientific studies in dentistry. 
Reaearcb researches of Sir J. Tomes, Mummery, 

Hopewell Smith, Williams and others in England, 
O. Hertwig, Weil and Rose in Germany, Andrews, Suddulh 
and Black in America, the minute anatomy and embryology of 
the dental tissues have been worked out with great fulness and 


precision. In particular, it has been demonstrated that certain 
general systemic diseases have a distinct oral expression. Through 
their extensive nervous connexions with the largest of the cranial 
nerves and with the sympathetic nervous system, the teeth 
frequently cause irritation resulting in profound reflex nervous 
phenomena, which are *:urable only by rtimoval of the local tooth 
disorder. Gout, lithacmia, scurvy, rickets, lead and mercurial 
poisoning, and cerUdn forms of chronic nephritis, ]iroduce dental 
and oral lesions which are either pathognr»monic or strongly 
indicative of their several const in itional causes, and are thus (if 
great importance in diagnosis. The most important, dental re- 
search of modern times is that which was carritul out by Professor 
W. D. Miller of Berlin (1884) upon the cause of caries of the teeth, 
a disease said to affect the human ra(*e more extensively than any 
other. Miller demonstrated that, as previous obst-rvets hail 
suspected, caries is of bacterial origin, and that acids play an 
important role in the process, llie disease is brought aliout by 
a group of bacteria which develop in the moutli, growing natur- 
ally upon the debris of starchy or carbohydrate food, producing 
fermentation of the mass, wdth lactic acid as the end firoduct. 
'Die lactic acid dissolves tlie mint?ral constituent of the tooth 
structure, calcium phosphate, leaving the organic matrix of the 
tooth exposed. Another class of germs, the peptonising and 
putrefactive bacteria, then convert the organic mattcT int(» liciiiid 
or gaseous end products. The accuracy of the conclusions ob- 
laineil from his analytic research was synthetically proved, after 
the manner of Koch, hy producing tin? (liscase art ificially . ( ‘ari(\s 
of the teeth has been shown to bt\ir highly irnporlant relat ion to 
more remote or sj^stcmic diseases. Exposure', and death of the 
dental pulp furnishes an avenue of entranc'c for clisease-])roducing 
bacteria, l>y which invasion of the de(?ptT tissues may readily 
take place, causing necrosis, tuberculosis, actinomycosis, 
phlegmon and other destructive inflammations, certain of which, 
affec'ting the various sinuses of the head, liavo been found to 
cause meningitis, chronic empyema, metastatic? al)sc(\ss(*s in 
remote parts of the body, paralysis, epilepsy and insanity. 

Ojnalive Dentistry, — 'i'he art of dentistry is usually dix ided 
arbitrarily into operative dentistry, the purpose of which is to 
]>rc.srr\'e as far as possible the? teeth and associated tissut's, and 
prophetic dentistry, the? purpose of which i.s to supply the loss of 
teeth by artificial substitutes. The filling of carious 
cavities was y)robabIy first performed with lead, siig- 
gested apparently !)y an operation recorded by ('clsus 
(100 B.r.), w'ho recommended that, frail or decayed teeth be 
stuffed with h'ad previous to extraction, in order that th( v might 
not break under the forceps. "I'hc list? of lead as a filling was 
sufficiently prevalent in France during the 3 7tli century i)ring 
into use the word plomba^r, which is still occasionally ap|)lie(l in 
that country to the operation of filling. Gold a', a filling material 
came into general use about the lieginning of the njth century.* 
1’hc? earlier prc'paralions of gold were so impurir as to be virtually 
without cohesion, so that they w(?re of use only in cavities which 
bad sound walls for its rete ntion. In the form of rolls or tape it 
was forced into the previously cleaned and prepared cavity, ron- 
densed wdlh instruments under heavy hand yire.ssure, smoothed 
with files, and finally burnishc'd. Tin foil was also usc‘d to a 
limited extent and by the .^arne method. Jmprovemc nts in the 
refining of gold for dental use lirougbt the jirodiict to a fair degree 
of puritv, and, aliout 1855, l(*d to the? invention by Dr Robert 
Arthur of Baltimore of a method by wluc?h it could be wielded 
firmly within the; cavity. The cohesive jiroyierties of the foil 
were developed by passing it through an alccdiol flame?, which 
dispelled its surface contaminations. 'Jhc gold w'as thc?n welded 
piece by piece into a hoTnogeneons mass hy plugging instriirncjnts 
with serrated points. In this proce.ssof cold-welding, the mallet, 
hitherto in only limited use, was found more efficient than hand 
pressure, and was rapidly developed. The primitive? mallet cif 
w'ood, ivory, lead or steel, was supplanted hy a mallet in which 

* Tin; fillint; of tc»!th with eold foil is recorded in the oldest known 
l)ook on dentiulry, Arizney Jiochlein, piddisherl .-inofiynioiisly in ^^ 3 ®* 
in which tlie operation is quoted from Messue (a.o. 857), phy.sician to 
the caliph Tlaroiin al R.'ischid. 
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a hammer was released automatically by a spring condensed by 
pressure of the operator’s hand. 'Flien followed mallets operated 
by pneumatic pressure, by the dental engine, and finally by the 
electro-magnet, as utilized in 1867 by lion will. These devices 
greatly facilitated the operation, and made possible a partial 
or entire restoration of the tooth-crown in conformity with 
anatomical lines. 

Tlie dental engine in its several forms is the outgrowth of the 
simple drill worked by the hand of the operator. It is used in 
removing decayed structure and for shaping tlie cavity for 
inserting the filling. From time, to time its usefulness has been 
extended, so tluit it is now used for finishing fillings and polishing 
them, for f>olishing the teeth, removing deposits from them and 
changing their sllap(^s. Its latest development, the denlo-surgtcal 
engine, is of heavier construction and is adaj)ted to operations 
upon all of tlie bones, a recent addition to its equipment being tlie 
spiral osteotome of Oyer, by which, with a minimum shock to 
the patient, fenestrae of any size or shape in the brain-case may 
1ki made, from a simple trepanning operation to the more ex- 
tensive ofienings required in intra-cranial operations. The rotary 
power may lie supplied by the foot of the operator, or by 
liydraulic or electric motors. ’I'he rubber dam invented by 
S. C. Barnurn of New York (1864) provided a means for protecting 
the field of operations from the oral fluids, and extended the scope 
of operations even to the entire restoration tooth-crowns with 
cohesive gold foil. Its value has been found to lie even greater 
than was at first anticipated. In all operations involving tlie 
exposed denial pulp or the pulp-chamber and root-canals, it is 
the only efliciont method of mechanically protecting the field of 
operation from invasion by disease-producing bacteria. 

'riie dilFiculty and annoyance attending the insertion of gold, 
its high thermal conductivity, and its objectionable colour have 
led to an increasing use of amalgam, guttapercha, and cements 
of zinc oxide mixed with zinc chloride or phosphoric acid. 
Recently much attention has been devoted to restorations with 
porcelain. A piece of platinum foil of <001 inch thickness is 
burnished and pressed into the cavity, so that a matrix is pro- 
duced exaiUly fitting the cavity. Into this matrix is placed a 
mixture of powdered porcelain and water or alcohol, of the colour 
to match the tooth. The mass is carefully dried and then fused 
until homogeneous. Shrinkage is counteracted by additions of 
j>on!olain ^jowder, which are repeatedly fused until the whole 
exactly fills the matrix. After cwiling, the matrix is stripped 
away and the porcelain is cemented into the cavity. When the 
(H?mcnt has hardened, the surfiu^e of the porcelain is ground 
and polished to proper contour. Jf successfully made, porcelain 
fillings are scarcely noticeable. Their durability remains to be 
tested. 

Until recent times the exposure of the dental pulp inevitably 
led to its d(;ath and disintegration, anil, by invasion of bacteria 
via the pulp canal, set up an inflammatory process 
Deutal which cv(!nlually caused the loss of the entire tooth. 
peutica. rational system of therapeutics, in conjunction with 
proper antiseptic measures, has made possible lx)th 
the conservative treatment of the dental y)ulp when ex])osed, and 
the successful treatment of pulp-canals when the pulp has Ix'en 
devitalized eilher by design or disease. "J’he conservation of the 
exposed pulp is affected by tlie opieration of capping. In capping 
a pulp, irritation is allayed by antiseptic and sedative treatment, 
and a metallic cap^ lined with a non-irritant sedative paste, is 
applied under aseptic conditions immediately over the point 
of pulp cxpxisurc. A filling of cement is superimposed, and this, 
after it has hardened, is covered with a metallic or other suitable 
filling. The utility of arsenioiis acid for devitalizing the dental 
pulp wjis discovered by J. R. Spooner of Montreal, and first 
published in i8^^6 by his brother Shcarjashub in his Guide to 
Sound T'eeth, 'I'he painful action of arsenic upon tlie pulp was 
avoided by the addition of various sedative drugs, — morphia, 
atropia, iodoform, &'c.,— and its u.se soon became universal. Of 
late years it is being gradually supiplantcd by immediate surgical 
extirpation under the benumbing effect of cocaine salts. By the 
use of cocaine also the pain incident to excavating and shaping 


of cavities in tooth structure may be controlled, especially when 
the cocaine is driven into the dentine by means of an electric 
current. To fill the pulp-chamber and canals of teeth after loss 
of the pulp, all organic remains of pulp tissue should be removed 
by sterilization, and then, in order to prevent the entrance of 
bacteria, and consequent infection, the canals should be perfectly 
filled. Upon the exclusion of infection dep^ends the future 
integrity and comfort of the tooth. Numberless methods have 
been invented for the operation. Pulpless teeth are thus pre- 
served through long periods of usefulness, and even those remains 
of teeth in which the crowns have been lost arc rendered com- 
fortable and useful as supports for artificial crowns, and as 
abutments for assemlflagcs of crowns, known as bridge-work. 

The discoloration of the piilpless tooth tlirough putrefactive 
changes in its organic matter were first overcome by bleaching 
it with chlorine. Small quantities of calcium hypochlorite are 
packed into the piulp-chainber and moistened with dilute acetic 
acid ; the decomp)osition of the calcium salt liberates chlorine in 
situ, which restores the tooth to normal colour in a short time. 
The cavity is afterwards washed out, carefully dried, lined with a 
light-ooloured cement and filled. More efficient bleaching agents 
of recent introduction are hydrogen dioxide in a 25 % solution 
or a saturated solution of sodium peroxide ; they are less irritating 
and much more convenient in application. Unlike chlorine, 
these do not form soluble metallic salts which may subsequently 
discolour the tooth. Hydrogen dioxide may be carried into the 
tooth structure by the electric current. In which case a current 
of not less than forty volts controlled by a suitable graduated 
resistance is applied with the patient in circuit, the anode being a 
platinurn-pointcd electrode in contact with the dioxide solution 
in the tooth cavity, and the cathode a sponge? or pflate electrode 
in contact with the hand or arm of the patient. The current is 
gradually turned on until two or three milliamperes are indicated 
by a suitable ammeter. The operation requires usually twenty to 
thirty minutes. 

Malposcd teeth are not only unsightly l)ut prone to disease, and 
may \yo the cause of disease in other teeth, or of the associated 
tissues. The impairment of function which their abnormal 
position ciiuscs has been found to be the primary cause of 
disturbance's of the general bodily health ; for example, enlarged 
tonsils, chronic pha»*vngitis and nasal catarrh, indigestion 
and malnutrition. By the use of springs, screws, vulcanized 
caoutchouc bands, elastic ligatures, &c., as the case may re(|uire, 
practically all forms of dental irregularity may be corrected, even 
such protrusions and rctrusions of the front teeth as cause great 
disfigurement of the facial contour. 

The extraction of teeth, an operation which until quite recent 
times was one of the crudest procedures in minor surgery, has 
been reduced to exactitude by improved instruments, 
designed with reference to the anatomical relations of f/^^**** 
the teeth and their alveoli, and therefore adapttxl to the 
several classes of teeth. The operation has been rendered painless 
by the use of anaesthetics. The anaesthetic generally employed 
is nitrous oxide, or laughing-gas, the use of which was discovered 
in 1844 by Horace Wells, a dentist of Hartford, ('onn., U.S.A. 
(Idoroform and ether, as well as other general anaesthetics, have 
been employed in extensive operations because of their more pro- 
longed effect ; but chloroform, especially, is dangerous, owing to 
its effect upon the heart, which in many instances has suddenly 
failed during the operation. Ether, while less manageable than 
nitrous oxide, has been found to be practically devoid of danger, 
llie local injection of solutions of cocaine and allied anaesthetics 
into the gum-tissue is extensively practised ; but is attended with 
danger, from the toxic effects of an overdose upon the heart, and 
the local poisonous effect upon the tissues, which lead in numerous 
cases to necrosis and extensive sloughing. 

Dental Prosthesis,— The fastening of natural teeth or carved 
substitutes to adjoining sound teeth by means of thread or wire 
preceded their attachment to base-plates of carved 
wood, bone or ivory, which latter method was practised 
until the introduction of swaged metallic plates. Wlicre 
the crown only of a tooth or those of several teeth were lost, the 
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restoration was effected by engrafting upon the prepared root a 
suitable crown by means of a wooden or metallic pivot. When 
possible^ the new crown was that of a corresponding sound tooth 
taken from the mouth of another individual ; otherwise an 
artificial crown carved from bone or ivory, or sometimes from the 
tooth of an ox, was used. To replace entire dentures a base-plate 
of carved hippopotamus ivory was constructed, upon which were 
mounted the crowns of natural teeth, or later those of porcelain. 
'Die manufacture of a denture of tliis character was tedious and 
uncertain, and required much skill. The denture was kept in 
place by spiral springs attached to the buccal sides of the appliance 
above and below, which caused pressure upon both jaws, necessi- 
tating a constant effort upon the part of the unfortunate wearer 
to keep it in place. Metallic swaged plates were introduced in 
the latter part of the 1 8th century. An impression of the gums 
were taken in wax, from which a cast was ma(Je in plaster of 
Paris. With this as a model, a metallic die of brass or zinc was 
prepared, upon which the plate of gold or silver was formed, and 
then swaged into contact with the die by means of a female die or 
counter-die of lead. The process is essentially the same to-day, 
w’ith the addition of numerous improvements in detail, which 
have brought it to a high degree of i)erfection. The discovery, by 
Gardette of Philadelphia in 1800, of the utility of atmospheric 
pressure in keeping artificial dentures in place led to the abandon- 
ment of spiral springs. A later device for enhanc'ing tlu^ stability 
is the vaemurn chamber, a central depression in the upper surface 
of the plate, which, when exhausted of air by the wearer, materi- 
ally increases the adhesion. The metallic base-plate is used also 
for snyiporting one or more artificial teeth, lieing kept in place 
by metallic clasps fitting to, and partially surrounding, adjacent 
.sound natunil t(;eth, the y>]ate merely covering the edentulous 
portion of the alveolar ridge. Jl may also be key)! in place by 
atmospherie adhesion, in wdiich case the palatal vault is included, 
and the va('iuim chamber is utilized in the palatal portion to 
increase the adhesion. 

Jn the construction usually practised, porcelain teeth are 
attached to a gold base-plate by means of stay-pieces of gold, 
]>erf orated to receive the platinum y)ins baked in the bcwly of the 
tooth. The stay-pieces or l)ackings arc then soldered to the pins 
and to the plater by means of high-fusing gold solder. The teeth 
used may be single or in sections, and may be with or without 
an extension designed in form and colour to imitate the gum of 
the alveolar border. Kven when skilfully executed, the yirocess is 
imy)erfcct in that the jointing of the teeth to each other, and 
their adaptation to the base-yilatc, leaves crevices and recesses, 
in which food debris and oral secretions accumulate. To obviate 
tbe.se defects the enamelled yilatinum denture was devised. 
J^orcelain teeth are first attached to a swaged base-])late of pure 
platinum hy a slay-piece of the same metal soldered with ynire 
gold, after wdiich the interstices between the teeth are filled, and 
the entire surface of the y)late, excepting that, in contact with the 
palate and alveolar border, is covered with a yiorerlain yiaste 
called the bodv, which is modelled to the normal contour of the 
gums, and baked in a muffle furnace until vitrified. It is then 
enamelled with a vitreous enamel coloured in imitation of the 
colour of the natural gum, which is ayiydicd and fired as before, 
the result being the most artistic and hygienic denture known. 
Tills is commonly knowm as the continuous gum method. Origin- 
ating in France in the early y>art of the loth century , and variously 
imyiroved by several c*x peri men tors, it w^as brought to its present 
perfection by Or John. Allen of New York about 1846-1847. 
Dentun's supported upon cast bases of metallic alloys and of 
aluminium have been employed as substitutes for the more 
expensive? dentures of gold and platinum, but have had only a 
limited use, and arc less satisfactory. 

Metallic bases wTre used exclusively as supports for artificial 
dentures until in 1855-1856 ('‘harles Goodyear, jiin., patented in 
England a process for constructing a denture upon vulcanized 
caoutchouc as a base. Several modifications followed, each the 
snliject of patented improvements. Though the cheapness and 
simplicitv of the vulcanite base has led to its abuse in incom- 
yietent hands, it has on the whole been productive of much 


benefit. It has been used with great success as a means of 
atta(?hing porcelain teeth to metallic bases of gold, silver and 
aluminium. It is extensively used also in correcting irregular 
positions of the teeth, and for making interdental splints in the 
treatment of fractures of the jaws, h'or the mechanical correction 
of palatal defects causing imperfection of deglutition and speech, 
which comes distinctly within the province of the prosthetic 
dentist, the vulcanite base produces the Viest-known apparatus. 
Two classes of palatal mechanism are recognized— the obturator, 
a palatal plate, the function of wdiich is to close perforations 
or clefts in the hard palate, and the artificial velum, a movable 
attachment to the obturator or palatal plate, which closes the 
opening in the divided natural velum and, moving with it, 
(enables the wearer to close oil lhc‘ nasopharynx from the. oral 
cavity in the production of the guttural soiind.N. Vulcanite is 
also used for extensive restorations of the jaws after surgical 
operations or loss by disease, and in the majority of instances 
wholly c.orrc'cls the deformity. 

For a time vulcanite almost supplanted gold and silver as 
a base for artificial denture, and developed a generation of 
jiractilioners deficient in that high degree of skill necessary 
to the construction of dentures upon metallic bases. 

I'he recent d(‘velopm(‘nt of crown-and-briflge work 
has brought about a renaissance, so that a thorough 
training is more than e\er necessary to successful ymictice in 
mechanical dentistry. I’hi- simplest crown is of yiorcelain, and is 
engraftiMl uyion a sound natural tooth-root by means of a metallic 
pin of gold or platinum, extending into the previously enlarged 
root-canal and cemenU'd in place. In another type of crown the 
point between the root -end and the abutting crown-surface is 
encircled with a metallic collar or Ixmrl, which gives additional 
security to the attachment and protects the joints from fluids 
or liacteria. ( Towns of this charaeter are eonstructed with a 
y oreelain facing attached by a stay-y)iec*e or barking of gold to a 
j»lale and collar, wbieh has been yirevioiisly filled to the root-end 
like a ferrule, and soldered to a yiin whieli projects through the 
ferrule into the root-canal. Hie contour of the lingual surface J>f 
the crown is made of gold, which is shaped to conform to the 
anatomical lines of the tooth. 'Jhe shell-crown consists of a 
rcjjroduction of the crown entir(‘ly of gold y>lale, filled with 
cement, and driven over the root -end, which it closely encircles. 
The two latter kinds of crowns may be used as abutments for 
the siiyiporl of intervening erow'iis in constructing bridge-work. 
When artificial crowns are supported not by natural tooth-roots 
but by .soldering them to abutments, they are Ic.Tmed dummies, 
'j’be number of dummies whicJi may be supy)oiTed uy)im a given 
number of roots deyiends uy)on the yiosit ion and character of the 
Bl'.niments, tlic’ character of the alveolar tissues, the age, .sex and 
liealth of tlie yialient, the character of the oerlusion or l)ite, and 
the force exerted in mastication. Jn sorru? (;ases a root will not 
properly support more than one additional crown ; in others 
an entire bridge denture lias been siiecessfully .supyiorted uy)ou 
four w(*ll-placed roots, 'fwo y^eneral classes of bridge-work are 
recognized, namely, the fixed and the removable. Removal )le 
bridge-work, though more* diffirult to construct, i.s preferable, as 
it can be more thoroughly and easily cleansed. W hen proyierly 
made and apy)lied to judieionsly selected cases, the bridge; 
denture is the most artistic and func'tionally yicrfecl restoration 
of y)roslhetie dentistry. 

'fhe entire development of modern dfintistry dates from the. 
19th century, anrl mainly from its latter half. Beginning with a 
few practitioners anfl nfi organized y>rofessional basis, educational 
svstem or literature, its yiraclitioncrs are to be found in all 
civilized communities, those in Great Britain numbering aliout 
5000 ; in the United States, 27,000 ; France, j6oo, of whom 
376 are graduates ; German Empire, qualifi( d practitioners 
{Zahfidrztr), 1400 ; yiractilioners w'ithout offlcial <|iialification, 
4100. Its educational institutions are numerous and well 
c<yuiy>pcfl. Tt possesses a large y.>f?riodical and standard litera- 
ture in all languages. Its practice is regulated liy legislative 
enactment in all countries the same as is medical practice. 
'Hie business of manufacturing and selling dentists’ sujjplies 
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represents an enormous industry, in which millions of capital 
are invested. 

Authoritiks. -W. F. Litch, Amefican System of Defaistry\ 
]uliiis Schefi. jun., Handhuch der Zahnheilkunde ; Charles J. Essig, 
'American Text Hook of Prosthetic Dentistry ; Tomes, Dental Anatomy 
and Dental Surgery ; W. D. Miller. Microorganisms of the Human 
Mouth ; Hopewell Smith, Dental Microscopy ; H. H. Burchard, 
Dental Pathology, Therapeutics and Pharmacology \ F. J. S. Gorgas, 
Dental Medicine \ E. H. Angle. Treatment of Malocclusion of tf^ 
Teeth and Fractures of the Maxillae ; G. Evans, A Practical 7 . realise 
on Artificial Crown^and'Dridge Wmk and l*orcelain Dental Art\ 
C. N. Johnson, Principles and Practice of Pilling Teeth, American 
Text Book of Operative Dmtistry (3rd c;d., 1005) ; Edward C. Kirk. 
Principles and Praclice of Operative Dentistry (2nd ed., 1905) ; 
J. S. Marshall. American Text-Hook of Prosthetic Dentistry (tnlited by 
C. R. Turner ; 3rd cd.. 1907). ( 1 ^* C. K.) 

DENTON, an urban district in the Gorton parliamentary 
division of Lancashire, England, 4J m. N.E. from Stockport, on 
the Ixindon & North-Western railway. Pop. (1901) 14 , 934 * In 
the township are reservoirs for the water supply of Manchester, 
with a capacity of 1,860,000,000 gallons. The manufacture of 
felt hats is the leading industry. Coal is extensively mined in 
the district. 

DENVER, the capitiil of Colorado, U.S.A., the county-seat 
of Denver county, and the largest c'.ity between Kansas City, 
Missouri, and the l\u?ific coast, sometimes called the “ Queen 
City of the Plains.” Pop. (1870) 4759 ; (1880) 35,629 ; (1890) 
106,713 ; (iifoo), 133,859, of whom 25,301 were foreign-born 
and 3923 were negroes ; (census, 1910) 213,381. Of the 
25,301. foreign-born in 1900, 5114 were Germans ; 3485, Irish ; 
337h, Swedes ; 3344, .English ; 2623, Engl ish-( Canadian ; 

1338, Russians ; and 1033, Dc.nver is an important 

railway centre, being served by nine railways, of which tlie 
cliief are the Atchison, Topeka & Santa I^e ; the (Chicago, 
Purlinglon & (Juincy ; the C'hicago, Rock Island & Pacific ; 
the Denver 8: Rio Grande; the Union Pacific; and the 
Denver, North-Western & Pacific, building in 1906. 

Denver lies on the South Platte river, at an dtitude exactly 
1 m. above the sea, about 15 m. from the E. luisc of the Rocky 
mountains, which streU^h along tlie W. horizon from N. to S. 
in an unbroken chain of some 1 75 m. Excursions may be made 
in all directions into the mountains, affording beautiful scenery 
and interesting x'iews of the mining camps. Various peaks arc 
readily accessible from Denver : Long's Peak (14,271 ft.), Gray^s 
I'eak (14,341 ft.), Torrey Peak ( 14,33^ ft.)» ^It • Evans (14,330 ft.). 
Pike's Peak (14,108 ft.), and many others of only slightly less 
altitude's. Th(^ streets are excellent, broad and regular. The 
parks arc a fine feature of the city ; by its charter a fixed 
percentage of all expenditures for pulilic improvements must be 
used to purchase park land. Architectural variety and solidity 
are favoured in the buildings of the city by a wealth of beautiful 
building stones of varied colours (limestones, sandstones, lavas, 
granites and marbles), in addition to which bricks and Roman 
tiles are employed. The State ('apitol, built of native granite and 
marble (1887-1895, cost $2,500,000), is an imposing building. 
Noteworthy also are the Denver county court house ; the hand- 
some East Denver high school ; the Federal building, containing 
the Unitt^d States custom house and post office ; Uie United 
States mint ; the large Auditorium, in which the Democratic 
National convention n»et in 1908 ; a ('arnegic library (1908) 
and the Mining Exchange ; and there are various excellent 
business block.s, tlieatres, clubs and churches. Denver has an 
art museum and a zoological museum. The libraries of the city 
contain an aggregate of some 300,000 volumes. Denver is the 
seat <»f the Jesuit college of the Sacred Heart (1888 ; in the 
suburbs) ; and the university of Denver (Methodist, 1889), a 
co-educational institution, succeeding the Colorado Seminary 
(founded in 1864 by John Evans), and consisting of a college 
of liberal arts, a graduate school, Cliamberlin astronomical 
observatory and a preparatory school these have buildings 
in University Park- and (near the centre of the city) the 
Denver tuid Gross College of Medicine, the Denver law schtiol, a 
college of music in tlie building of the old Colorado Seminary , and 
a Saturday college (with classes specially for professional men). 


The prosperity 6f the city depends on that of the rich mining 
country about it, on a very extensive wholesale trade, for which 
its situation and railway facilities admirably fit it, and on its 
large manufacturing and farming interests. The value of 
manufactures produced in 1900 was $41,368,698 (increase 
1890-1900, 41*5 %)^ The value of the factory product for 1905, 
however, was 3-3 % less than that for 1900, though it represented 
36*6 % of the product of the state as a whole. The principal 
industry is the smelting and refining of lead, and the smelting 
works are among the most interesting sights of the city^ The 
value of the ore rediice 4 annually is about $10,000,000. Denver 
has also large foundries and machine shops, flour and grist mills, 
and slaughtering and meat-packing establishments. Denver is 
the central live-stock market of the Rocky Mountain states. The 
beet sugar, fruit and other agricultural products of the sur- 
rounding and tributary section were valued in 1906 at about 
$20,000,000. The assessed valuation of property in the city in 
1905 was $115,338,920 (about tlie true value), and the bunded 
debt $1,079,595, 

At Denver the South Platte is joined by Cherry Creek, and 
here in October 1858 were established on opposite sides of the 
crock two bitterly rival settlements, St Charles and Auraria ; the 
former was renamed almost immediately Denver, after General 
J. W. Denver (1818-1892), ex-govemor of Kansas (which then 
included Colorado), and Auraria was absorbed. Denver had 
already been incorporated by a provisional local (extra legal) 
** legislature,” and the Kansas legislature gave a charter to a 
rivatl company which the Denver people bought out. A city 
government was orgfinizcd in December 1859 ; and contisnied 
under a reincorporation effected by the first territorial legislature 
of 1861. This body adjournexl from Colorado (.'ity, nominally 
the capital, to Denver, and in 1862 Golden was made the seat of 
government. In 1868 Denver became the capital, but feeling in 
the southern counties was then so strong against Denver that 
provision was made for a popular vote on the situation of the 
capital five years after Colorado should become a state. This 
popular vote confirmed Denver in 1881. Until 1870, when it 
secured a branch railway from the Union I’acific line at Cheyenne 
(Wyoming), the city was on one side of the transcontinental travel- 
routes. I'he first; road was quickly followed by the Kansas 
Pacific from Kansas City (1870, now also part of the Unien 
I’acific), the Denver & Rio Grande (1871), the Burlington sy.stem 
(1882), the Atchison, Topeka ^ Santa Fe (1887), and other roads 
which have made Denver's fortune. In April 1859 appeared the 
first number of The Pocky Mountain News. The same year a 
piostal express to Leavenworth, Kansas (10 days, letters 25 cents 
Jill ounce) was established ; and telegraph connexion with Boston 
and New York ($9 for 10 words) in 1863. A private mint was 
established in j 860. In the 'seventies all the facilities of a modem 
city — gas, street cars, water-works, telephones — were intro- 
duced. Much the same might be said of a score of cities in the 
new West, but none is a more striking example tlian Denver of 
marvellous growth. The city throve on the freighting trade of 
the mines. In 1864 a tremendous flood almost ruined it, and 
another flood in 1878, and a famous strike in Denver and 
Ixadville in 1879-1880 were further, but only momentary, 
checks to its prosperity. As in every western city, particularly 
those in mining regions whose sites attained speculative values, 
Denver had grave problems with “ squatters ” or “ land- 
jumpers ” in her early years ; and llierc was the usual gambling 
and outlawry, sometimes extra-lcgally repressed by vigilantcs. 
Settlcd social conditions, however, soon established themselves. 
In 1880 there was a memorable election riot under the guise of 
an anti-Chinese demonstration. In the decade 1870-1880 the 
population increased 648*7 %. The 'eighties were notable 
for great real estate activity, and the population of the city 
increased 190*5% from 1880 to 1890. In 1882-1884 three 
sutx;essivc annual exliibits of a National Mining and Industrial 
Exposilion were held. After 1S90 growth was .sh»wor but 
continuous. In i()02 a city -and -county of Denver was created 
with extensive powers of framing its own charter, and in 
1904 a charter was adopted, llie constitution of the state was 
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framed by a convention that sat at Denver from December 1875 
to March 1876 ; various territorial conventions met here ; and 
here W. J. Bryan was nominated in 1908 for the prcsidcinry. 

DEODAND (l^t. Deo danduniy that which is to be give-n to God), 
in English law, was a personal chattel (any animal or thing) 
which, on account of its having caused the death of a human 
being, was forfeited to the king for pious uses. Blackstonc, while 
tracing in the custom an expiatory design, alludes to analogous 
Jewish and Greek laws,^ which required that what occasions a 
man’s death should be destroyed. In such usages the notion of 
the punishment of an animal or thing, or of its being morally 
affected from having caused the death of a man, seems to be 
implied. The forfeiture of the offending instrument in no way 
depends on the guilt of the owner. This imputation of guilt to 
inanimate objects or to the lower animals is not inconsistent with 
what we know of the ideas of uncivilized races. In English law, 
deodands came to be regarded as mere forfeitures to the king, and 
the ndes on wliich they depended were not easily explained by 
any key in the jjossession of the old commentators, 'fhe law 
flistinguished, for instance, between a thing in motion and a thing 
standing still. If a horse or other animal in motion killed a 
person, whether inJant or adult, or if a cart ran over him, it was 
forfeited as a deodand. On the other hand, if death wen? caused 
by falling from a cart or ahorse at rest, the law made the chattel 
a deodand if the person killed were an adult, but not if he 
were below the years of discretion. Blackstone ivxounts for the 
greater severity against things in motion by saying that in such 
Ciises the owner is more usually at fault, an explanation which 
is doulitful in point of fact, and would certainly not account 
for other instances of the same tendency. Thus, where a man’s 
fleath is caused by a thing not in motion, that part only which is 
the immediate cause is forfeited, as if a man be (^limbing up the 
wheel of a cart, and is killed by falling from it, the wheel alone is 
II deodand ” ; whereas, if the cart were in motion, not only the 
wheel hut all that moves along with it (as the cart and the 
loading) are forfeited. A similar distinction is to be found in 
Britton. Where a man is killed by a vessel at rest, the cargo is not 
ilcodand ; wdiere the vessel is under sail, bull and cargo are both 
rleodand. Eor the distinction b(?twet?n the death of a child and the 
ileath of an adult Blackstone accounts by suggesting that the child 
“ was jiresumed incapable of actual sin, and therefore needed no 
deodand to purchase jiropitiatory masses ; but every adult who 
died in actual s'n stood in need of such atonement, according to 
ihe humane superstition of the founders of the English law.” Sir 
Matthew Hale’s explanation was tliat the child could not tal:e 
care of himself, whereon Blackstonc asks why the owmer should 
save his forfeiture on account of the imbecility of the child, which 
ought to have been an additional reason for caution. The 
finding of a jury was necessary to constitute a deodand, and the 
investigation of the value of the instrument by which <leath was 
caused occupied an important jdace among the provisions of 
early English criminal law. It l>ecame a necessary part of an 
indictment to state the nature and value of tlie >veapon emy)loyed 
-—as, that the stroke was given by a certain penknife, of the value 
of sixpence — so that the king might have his deodand. Accidents 
on the high seas did not cause forfeiture, being beyond the domain 
of the c-ommon law ; but it would appear that in the case of 
ships in fresh water the law held good. The king might grant his 
right to deodands to another. In later times these forfeitures 
became extremely unpopular ; and juries, with the connivance 
of judges, found deodands of trifling value, so as to defeat the 
inequitable claim. At last, by an act of 1 846 they were abolished, 
the date noticeably coinciding with the introduction of railways 
and modem steam-engines. 

DEOGARH, the name of several towns of British India, (i) A 
town in the Santal Parganas district of Bengal. Pop. (if)oi) 
8838. Tt is famous for a group of twenty-two temples dedicated 
to Siva, the resort of numerous pilgrims. It is connected with 
the East Indian railway by a .steam tramway, 5 m. in length. 

' Compare also the rule of the Twelve Tables, by which an animal 
which liad inflicted miscliiof might be surrendered in lieu of i:om- 
ponsation. 


(2) The headquarters of the Bamra feudatory state in Bengal ; 
58 m. by road from the Bamra Road station on the Bengal- 
N^pur railway. Pop. (1901) 5702. The town, which is well 
laid out, with parks and gardens, and pleasantly situated in a 
hollow among bills, rapidly increased in population under tl)C 
enlightened administration of the raja, Sir Sudhal Kao, K.C.I.h:. 
(b. i86o)w It has a stiitc-supportcd high school afliliated to 
(Calcutta University, with a chemical and physical laboratory. 

(3) The chief town of the Deogarh estate in the stale of Udaipur, 
Kajputana, about 68 m. N.N.l;!. of the city of Udaipur. It is 
walled, and contains a fine palace. Pop. (1901) 5384. The 
holder of the estate is styled rawai, and is one of the first-class 
nobles of Mewar. (4) Deogarh Fort, the ancient D(;vagiri or 
Dcogiri (see Daulatabad). 

DEODS, a suburb of the French town of Chateaiiroux, in the 
department of Tndrc. Pop. (1906) 2337. Deols lies to the 
north of Chateaiiroux, from which it is sejiaraled by the Indre. 
It preserves a fine Komanescjiic tower and other remains of the 
church of a famous Benedictine abb(?y, the most important in 
Berr\% founded in 917 liy Ebbes the Noble, lord of Deols. A 
gateway fianled by lowers survives from the old ramjmrts of 
the town. Ihc parish church of St Stephen (i.sth and i6lh 
cent ric*s) lias a Romanesq e fai;ade and a er>'pt containing the 
ancient (Christian tomb of St Liidro and his father St J.eocade, who 
according to tradition were lords of the towm in the 4th century. 
There arc also interesting old paintings of the 16th century 
representing the ancient abbey. The pilgrimage to the tomb of 
St Luclrc gave im])ortance to Deols, whii'h uiuler the name of 
Virus Ihlrusis was in (‘xislence in the Roman ])eriod. In 
the Visigoths defeated the Cauls there, the victory carrying with 
it the supreinacx over the district of Berr\'. In the middle ages 
the head of tht* family of Deols I'njoyed the title of prince and 
held sway over nearly all Lower Berry, of which the town itself 
was the capital. In the- 10th centiini' Ra(»iil of Di'ols gave his 
castle to the monks of the abbey a: d transferred his rcsidenci? 
to ChAteauronx. For centuries this change did not affect the 
prosperity of the place, wliich was maintained by the prestige 
of its abbey. But the burning of the abbey ehurch by the 
3Volc.slants during the? religions wars and in 1622 the suppression 
of the abl^^y by the agency of Henry 11 ., prince* of Conrie and ol 
Deols, owing to the corruption of the monks, led to its docadimce. 

DEPARTMENT (Fr. depariewnit, from dvpartir, to wparate 
into parts), a division. 'Ilic word is used of the branches of the 
administration in a state* or municipality ; in Great Britain it 
is applied to the subordinate divisions only of the great offices 
and boards of state, such as the hanknintcy department of the 
Board of Trade, but in the United Slates these? subordinate 
divisions are known as “ bureaus,” while “ de*partment ” is used 
of the eight chief branches of the exe‘cntive. 

A particular use of the word is that for a territorial division 
of France, corresponding l()Ose?ly to an English cMninty. IVevions 
to the Frcnedi RevoJiitiem, the local unit in Lrance was tht? 
province, but this division was too closely bound iij) witli the, 
administrative mismanag merit of tin* old regime. Aeeorelingly, 
at the .suggestion of Miralieaii, France was re!clivirled on entirely 
new lines, the tliirtv-four yirovinces being brokim up into eighty- 
three departments (see French Revolution). The idea was 
to render them as nearly as possible c(|iial to a certain average 
of size and population, though this was not always adhered to. 
They derived tlieir names prinripall}’ from rivers, mountains 
or other prominent geogniphical features. Under Napoleon the 
numlier was increased to one hundred and thirty, hut in 1815 it 
was reduced to eighty-six. In 1860 three new deparlmenls were 
created out of the newly annexed territory of Savoy and Nice. In 
1871 three departments (Bas-Rhin, Haiit-Rhin and Moselle) 
were lost after the German war. Of the remains of the; llaui- 
Rhin was formiid the ti rritory of Belfort, and the fragments of 
the Moselle were incorporated in the department of Menrthe, 
which was n*name(l Meurth(!-ct-Moselle, making the number 
at pres(?nt c-ightv seven. For a complete list of the departments 
see Franc K. loiicrh department is presided over by an officer 
called a prefect, aj)[)oiuted by the govtarnmeat, and assi&ted by a 
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prefectorial council (conseil de prefecture), ITie departments are 
subdivided into arrondissemcnts, each in charge of a sub-prefect. 
Arrondissements are afi^ain subdivided into cantons, and these 
into communes, somewhat equivalent to tlie English parish 
(see France : Local Government), 

DE PERE, a city of Brown county, Wisconsin, U.S.A., on both 
sides of the Fox river, 6 m. above its mouth, and 109 m. N. of 
Milwaukee. Pop. (1890) 3625; (1900) 4038, of whom 1025 
were foreign-lxirn ; (1905, state census) 4523. It is served by 
the Chicago & North-Western and (!hicago, Milwaukee & St Paul 
railways, by interurban electric lines and by lake and river 
steamboat lines, it being the head of lake navigation on the Fox 
river. Two bridges here span the Fox, which is from | m. to | m. 
in width. It is a shipping and transfer point and has paper 
mills, machine shop.s, flour mills, .sash, door and blind factories, 
a launch and pleasure-l)oat factory, and knitting works, cheese 
factories and dairies, brick yards and grain elevators. There is 
an excellent w'ater-power. De Pere is the seat of St Norbert’s 
college (Roman Catholic, 1902) and has a public library. North 
of the city is located the state reformatory. On the coming 
of the first European, Jean Nicolet, who visited the place in 
1634-1635, De J^ere was the site of a pol3'’glot Indian settlement 
of .several thousand attracted l)y the fishing at the first rapids of 
the Fox river. Here in 1670 Father ('laude Allouez established 
the mission of St Francis Xavier, the second in what is now 
Wisconsin. From the name Rapides des Peres , wdiich the hVench 
applied to the plac(‘, was derived the name De Pere. Here 
Nicolas Pernit, the first French commandant in the North-West, 
c.stablished his hea(i<|uarters, and Father Jacques Marquette 
wrote the journal of his journey to the Missi.ssippi. A few 
miles .south of the city lived for many years Eleazer Williams 
(c, 1 787-1857), the alleged “ lost dauphin ” Diiiis XVII. of France 
and an autlmrity on Indians, esfiecially Iro(|uois. De I'ere was 
incorporated as a village in 1857, and was chartered as a city 
in i88v 

DEPEW, CHAUNCEY MITCHELL (1834- ), American 

lawyer and politician, was born in Pcckskill, New York, on the 
23rd of April 1834, of a ITuguenot family (originally Du Puis or 
De J*uy). He graduated at Vale in 1856, entered politics as a 
VV'hig — his father had been a Democrat — was admitted to the 
bar in 1858, was a member of the New York Assembly in 
1861 1862, and was .secretary of state of New York state in 
1864 -1S65. He refused a nomination to be United States 
minister to Japan, and through his friend.ship wdth C'ornelius and 
William H. Vanclerbilt in 1866 became attorney for the New^ York 
tk Harlem railway, in 1869 was appointed attorney of the newly 
(consolidated New York Central & Hudson river railway, of which 
he soon liecame a director, and in 1875 was made general counsel 
for the entire Vanderbilt system of railways. He bcc.ame second 
vice-president of the New York Central & Hudson river in 1869 
and was its president in 1885-1898, and in 1898 was made 
chairman of the board of directors of the Vanderbilt system. In 
1872 he joined the J/iberal-Kepublican movement, and was 
nominatt'd and defeaUHl for the oflicc of lieutenant -gewernor of 
New York. In 1888 in the National Republican convention he 
was a candidate for the presidential nomination, but withdrew 
his name in favour of Benjamin Harrison, who.se offer to him in 
1889 of the portfolio of state he refused. In 1899 he was elected 
United States senator from New York state, and in 1904 w-as 
re-t‘lectcd for th^f term ending in 1911. His great personal 
popularity, augmented by his ability as an orator, suffered 
considerably after 1905, the inquiry into life insurance company 
methods by a committee of the state legislature re.sulting in 
acute criticism of his actions as a director of the Equitable Life 
Assurance Society and as counsel to Henry B. Hyde and his 
son. Among his best-known orations are that delivered at 
the unveiling of the Bartholdi statue of Liberty enlightening 
the World (1886), an address at the Washington Centennial in 
New York (1889), and the Columbian oration at the dedication 
ceremonies of the Chiciigo World's Fair (1892). 

DEPILATORY (from Lat. depilare, to pull out the pilus or 
Jiair), any substance, perparation or process which will remove 


superfluous hair. For this purpose caustic alkalis, alkaline earths 
and also orpiment (trisulphide of arsenic) are used, the last being 
somewhat dangerous. No application is permanent in its effect, 
as the hair always grows again. The only permanent method, 
which is, however, painful, slow in operation and likely to leave 
small scars, is by the use of an electric current for the destruction 
of the follicles by electrolysis. 

DEPORTATION, or Transportation, a system of punishment 
for crime, of which the essential factor is the removal of the 
criminal to a penal settlement outside his own country. It is to 
be distinguished from mere expulsion {q,v,) from a country, 
though the term “ deportation " is now used in that sense in 
English law under the Aliens Act 1905 (see Alien). Strictly, 
the deportation or transportation system has ceased to exist in 
England, though the removal or exclusion of undesirable persons 
from British territory, under various Orders in Council, is possible 
in places subject to the Foreign Juri.sdiction Acts, and in the case 
of criminals under the Extradition Acts. 

Earlier British Transportation System , — At a time when the 
British statute-book bristled with capital felonies, when the pick- 
pocket or sheep-stealer was hanged out of hand, when Sir Samuel 
Romilly, to whose strenuous exertions the amelioration of the 
penal code is in a great measure due, declared that the laws 
of England were written in blood, another and less sanguinary 
penalty came into great favour. 'I'he deportation of criminals 
beyond the seas grew naturally out of the laws which prescribed 
banishment for certain offences. "Flie Vagrancy Act of Elizabeth’s 
reign contained in it the germ of transportation, by empowering 
justices in quarter sessions to bani.sh offenders and order 
them to be conveyed into such parts beyond the seas as should 
be assigned by the privy council. Full effect was given to this 
statute in thii next reign, as is proved by a letter of James T. 
dated 1619, in w'hich the king directs “ a huiulred 
dissolute persons ” to be sent to Virginia. Another AmeHcaa 
act of similar tenor was passed in the reign of 
Charles II., in which the term “ transportation ” 
appears to have been Jlrst used. A further and more systematic 
development of the system of transportation took place in 
1617, when an act was passed by which offenders who had 
escaped the death penalty were handed over to contractors, 
who engaged to transport them to the American colonies, 
'llie-se contractors were vested wdth a property in the 
labour of the convicts for a certain term, generally from 
.seven to fourteen years, and this right they frequently .sold. 
Labour in those early days was scarce in tlie new settlements ; 
and before the general ado]3tion of negro slavery there was a 
keen competition for felon hands. An organized system 
of kidnapping prevailed along the British coasts ; young lads 
were seized and sold into what was practically white slavery in 
the American plantations. These malpractices were checked, but 
the legitimate traflic in convict labour continued, until it was 
ended peremptorily by the revolt of the American colonies and 
the achievement of their independence in 1776.' 

The Briti.sh Icgi.slatiire, making a virtue of necessity, di.scovercd 
that transportation to the colonies was bound to be attended by 
various inconveniences, particularly by depriving the kingdom of 
many subjects whose labour might be useful to the community ; 
and an act w'as accordingly passed which provides tliat convicts 
sentenced to transportation might be employed at hard labour 
at home. At the same time the consideration of some scheme 
for their disposal was entrusted to three eminent public men— 
Sir William Blackstone, Mr Eden (afterwards Lord Auckland) 
and John Howard. The result of their labours was an act for the 
establishment of penitentiary houses, dated 1778. This act is of 
peculiar importance. It contains the first public enunciation of a 
general principle of prison treatment, and shows that etven at that 
early date the system since nearly universally adopted was fully 
understood. The object in view was thus stated. It was hoped 
“ by sobriety, cleanliness and medical assistance, by a regular 
series of labour, by solitary confinement during the intervals of 
work and by due religious instruction to prcscr\'e and amend 
* See J. C. Ballagh, White Servitude in Virginia (Baltimore, 1895), 
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the health of the unhappy offenders^ to inure them to habits of 
industry, to guard them from pernicious company, to aixustom 
them to serious reflection and to teach tiiem both the principles 
and practice of every Christian and moral duty.” The experience 
of succeeding years has added little to these the true principles 
of penal discipline ; they form the basis of every species of prison 
system carried out since the passing of an act of 1779. 

No immediate action was taken by the committee appointed. 
Its members were not in accord as to the choice of site. One was 
for Islington, another for Limehouse ; Howard only stipulated 
for some healthy place well supplied with water and conveniently 
situated for supervision. He was strongly of opinion that the 
penitentiary should be built by convict labour. Howard withdrew 
from the commission, and new members were appointed, who 
were on the eve of beginning the first penitentiary when the 
discoveries of Captain Cook in the South Seas turned the attention 
of the government towards these new lands. The vast territories 
AuMtniimi Australasia promised an unlimited field for convict 
petitU colonization, and for the moment the scheme for 
mettie-' penitentiary houses fell to the ground. Public opinion 
meatM. generally preferred the idea of establishing penal 
settlements at a distance from home. “ There was general 
confidence,” says Merivale in his work on colonization, “ in the 
favourite theory tliat tlie best mode of punishing offenders was 
that which removed them from the scene of offence and tempta- 
tion, cut them off by a great gulf of space from all their former 
connexions, and gave them tlie opportunity of redeeming past 
crimes by becoming useful members of society.” 1‘hese views so 
far prevailed that an expedition consisting of nine transports 
and two men-of-war, the “ first fleet ” of Australian annals, sailed 
in March 1787 for New South Wales. This first fleet reached 
Botany Bay in January 1788, but passed on and landed at Port 
Jackson, wlierc it entered and occupied Sydney harliour. From 
that lime forward convicts were sent in constantly increasing 
numbers from England to the Antipodes. Yet the early .settle- 
ment at Sydney had not greatly prospered. The infant colony 
had had a bitter struggle for existence. It had lieen hoped that 
the community would raise its own produce and speedily become 
self-supporting. But tlie soil was unfruitful ; the convicts knew 
nothing of fanning. All lived upon rations sent out from home ; 
and when convoys with relief lingered by tlie way famine stared 
all in the face. The colony was long a penal settlement and 
nothing more, peopled only by two classes, convicts and their 
masters ; criminal bondsmen (»n the one hand who had forfeited 
their independence and were bound to labourwithout wages for the 
state, on the other officials to guard aiul exact the due perform- 
ance of tasks. A few free families were encouraged to emigrate, 
but they were lost in the mass they were intended to leaven, 
swamped and outnumbered by the convicts, shiploads of whom 
continued to pour in year after year. W'hen the influx increastjd, 
difficulties as to their employment arose. Free settlers were too 
few to give work to more than a small proportion. Moreover, a 
new policy was in the ascendant, initiated by Governor Macquarie, 
who considered the convicts and their rehabilitation his chief 
care, and steadily discouraged the immigration of any but those 
who “ came out for their country’s good.” The great bulk of the 
convict labour thus remained in government liands. 

This period marked the first phase in the history of transporta- 
tion. The penal colony, having triumphed over early dangers 
and difficulties, was crowded with convicts in a state of .semi- 
freedom, maintained at the public expense and utilized in the 
development of the latent resources of the coun try. The methods 
employed by Governor Macquarie were not, perliaps, invariably 
the best ; the time was hardly ripe as yet for the erection of 
palatial buildings in Sydney, while the congregation of the -work- 
men in large bodies tended greatly to their demoralizalirin. But 
some of the works undertaken and carried out were of incalculable 
service to the young colony ; and its early acK'ance in wealth and 
pro.sperity \yas greatly due to the magnificent roads, bridges and 
other facilities of inter-communication for which it was indebted 
to Governor Maccgiarie. As time passed the criminal sewage 
flowing from the Old World to the New greatly incTcased in 
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volume under milder and more humane laws. Many now escaped 
the gallows, and much of the overcrowding of the gaols at home 
was caused by the gangs of convicts awaiting transhipment to 
the Antipodes. 'Hiey were packed off, however, with all con- 
venient despatch, and the numbers on government hands in tlie 
colonies multiplied exceedingly, causing increasing embarrass- 
ment as to their disposal. Moreover, the expense of the Australian 
convict establishments was enormous. 

Somechange in system was inevitable, and the plan of “assign- 
ment ” was introduced ; in other words, that of freely lending the 
convicts to any who would relieve the authorities of the burden- 
some charge. By this time free settlers were arriving 
in greater number, invited by a different and more AaMiga- 
liberal policy than that of Governor Maci]uarie. 
Inducements were especially offered to persons 
possessed of capital to assist in the development of the country. 
Assignment developed rapidly ; soon eager competit ion arose for 
the convict hands that had been at first so reluctantly taken. 
Great facilities existed for utilizing them on tlie wide areas of 
grazing land and on the new stations in the interior. A pastoral 
life, without temptations and contaminating influences, w«is well 
suited for convicts. As the colony grew richer and more populous, 
other than agricultural employers liocame assignees, and numer- 
ous enterprises were set on foot. The trades and callings which 
minister to the needs of all civilized comnuinities wore more and 
more Jargel)* pursued. There was plenty of work for skilled 
convicts in the towns, and tlie services of the more intelligent 
were highly prized. It was a great boon to secure gratis tlie 
assistance of men specially trained as clerks, book-keepers or 
handii:raftsmen. Hence all maimer of intrigues and mameuvres 
were afoot on the arrival of drafts and there was a scramble for 
the best hands. Here at once was a palpable flaw in the system 
of assignment. The lot of the convict was altogether unequal. 
Some, the dull, unlettered and unskilled, were drafted up eountry 
to heavy manual lalioiir at which they remained, wJiile clover 
expert rogu<‘S found pleasant, c.ong(?nial and often profitable 
einploynKint in the towns. 'Hie contrast was very marked from 
the first, but it became the more apparent when in due course it 
was seen that some were still engaged in irksome toil, while others 
wdio had come out by the same ship had already attained to 
affluence and ease. For the latter trans]>orlalion was no punish- 
ment, but often the reverse. It meant loo often transfer to a new 
world under conditions more favuura])le to success, removed from 
the keener com|)ctilion of the old. By adroit management, too, 
convicts often olitained the command of funds, the product of 
nefarious transactions at home, which wives or near relatives or 
unconvicted accomplices presently brought out to them. It was 
easy for the free new-comers Ui secure the assignment of their 
convict friends ; and the latter, although still nominally servants 
and in tlie background, at once assumed tlie real control. 
Another system productive of much evil was the enqiloyment of 
convict clerks in positions of trust in various government offices ; 
convicts did mucli of the legal work of the c«»lony ; a convict was 
clerk to the attorney general ; others were schoolmasters and 
were entrusted with the education of youth. 

Under a system .so anomalous and uncertain the main object 
of transfMirtation as a method of penal discij^line and repression 
was in clanger of being quite* overlooked. Yet the slate 
could not entirely al>dicatc its functions, although it Byiiaof 
surrendered to a great extent the care of criminals to 
private persons. It had established a code of penalties 
for the coercion of the ill -conducted, wliile it kept the 
worst perforce in its own hands. 'I'he master was always at 
liberty to appeal to the strong arm of ibc law. A xnessage carried 
to a neighlx)uring magistrate, often by the culprit him.self, brought 
down tlie prompt retribution of the lash. Convicts might be 
flogged for petty offences, for idleness, drunkenness, turbulence, 
absconding and so forth. At the out-stations some .show of 
decorum and regularity was observed, although the work done 
was generally scanty and the convicts were secretly given to all 
manner of evil courses. 'J'hc town convicts were worse, because 
they were far l(\ss controlled. 'I'hey were nominally uncier the 
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colonists or themselves, and there was small hope of profitable 
result when they gained conditional liberation, with a concession 
of colonial land and a possibility of rehabilitation by their own 
efforts abroad, for by their sentence they were forbidden to hope 
for return to France. Tlie punishment of relegation was not 
long in favour, the number of sentences to it fell year after year, 
and it has now been practically abandoned. 

Other Countries , — Penal exile has been practised by some other 
countries as a method of secondary punishment. Russia since 
1823 has directed a stream of offenders, mainly political, upon 
Siberia, and at one time tlie yearly average sent was 18,000. The 
Siberian exile system, the horrors of which cannot be exaggerated, 
belongs only in part to penitentiary science, but it was very 
distinctly punitive and aimed at regeneration of the individual 
and the development of the soil by new settlements. Although 
the journey was made mostly on foot and not by sea transport, 
the principle of deportation (or more exactly of removal) was 
the essence of the system. The later practice, however, has been 
exactly similar to transportation as originated by England and 
afterwards followed by France. The penal colonization of the 
island of Sakhalin reproduced the preceding methods, and the 
Russian convicts were conveyed by ships through the Suez 
Canal to the Far East. Sakhalin was hopefully intended as an 
outlet for released convicts and their rehabilitation by their own 
efforts, precisely in the manner tried in Australia and New 
('aledon ia. The resul t rep<^ated previous experiences, lliere was 
land to reclaim, forests to cut down, marshes to drain, everything 
but a temperate climate and a good will of the felon labourers to 
create a prosperous colony. But the convicts would not work ; a 
few sought to win the right to occupy a concession of soil, but the 
bulk were pure vagabonds, wandering to and fro in search of food. 
The agricultural enterprise was a complete failure. The wTong 
sites for cultivation were chosen, the labourers were unskilled juid 
they handled very indifferent tools. Want amounting to constant 
starvation was a constant rule ; the rations were insufficient and 
unwholesome, very little meat eked out with salt fish and with 
entire absence of vegetables. 1'he general tone of morals was 
inamceivably low, and a universal passion for alcohol and card- 
playing prevailed. According to one authority the life of the 
convicts at Sakhalin was a frightful nightmare, “ a mixture of 
debauchery and innocence mixed with real sufferings and almost 
inconceivable privations, corrupt in every one of its phases.** 
The prisons hopelessly ruined all who entered them, all classes 
were imiiscriminately herded together. It is now generally 
allowed that deportation, as practised, had utterly failed, the 
chief reasons being the unmanageable numbers sent and the 
absence of outlets for their employment, even at great 
cost. 

ITie ])risons on Sakhalin have been described as hotl)ccis of 
vice ; the only classification of prisoners is one based on the length 
of sentence. Some imperfect attempt is made to separate those 
waiting trial from the recidivist or hardened offender, but too 
often the association is indiscriminate. Prison discipline Is 
generally slack and ineffective, the staff of warders, from ill- 
judged economy, too weak to supervise or control. 'JTie officers 
themselves are of inferior stamp, drunken, untrustworthy, over- 
bearing, much given to “ trafficking ’* with the prisoners, accept- 
ing bribes to assist escape, quick to misuse and oppress their 
charges. Crime of the worst description is common. 

Italy has practised deportation in planting various agricultural 
colonies upon the islands to be found on her coast. They 
were meant to imitate the intermediate prisons of the Irish 
system, where pri.soners might work out their redemption, wffien 
provisionally released. Two were established on the islands 
of Pianoso and Gorgona, and there were settlements made 
on Monte Christo and Clapraia. lliey were used also to give 
effect to the system of enforced residence or doniicilio 
coatto. 

Portugal also has tried deportation to the African colony 
of Angola on a small scale wnth some success, and combined 
it with free emigration, "llie settlers have Ix^en represented as 
well disposed towards the convi(‘ts, gladly obtaining tlieir 
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services or helping them in the matter of security. Hie 
convict element is orderly, and, although their treatment is 
“ peu repressive et rclaiivemenl debonnaire,*" few commit offences. 

The Andaman Islands have been utilized by the Indian 
government since the mutiny (1857) for the deportation of 
heinous criminals (see Andaman Islands). 

Authorities. — Ca|)tain A. Phillip, R.N., The Voyage of Governor 
Phillip to New South Wales (1790) ; David Collins. Accouftl of the 
English CoUmy of New South Wales (1798) ; Archbishop Whatcly, 
Remarks on Trans porlation (1834) ; Herman Merivale. Colonization 
and Colonies (1841) ; d'Hanssonville, ^tahlissements penitentiaires 
en France cl aux colonies (1875) ; George Griffith, Jn a Prison Land ; 
(Uiclic, Science et legislation pMlentiaire (1903) ; Hawes, The Utter- 
most East (1906). (A. G.) 

DEPOSIT (Lat. depositum, from deponere, to lay down, to put 
in the care of), anything laid down or separated ; as in geology, 
any mass of material accumulated by a natural agency (see 
Bed), and in chemistry, a precipitate or matter setting from 
a solution or suspension. In banking, a deposit may mean, 
generally, a sum of money lodged in a bank without regard to 
the conditions under which it is held, but more specially money 
lodged with a bank on “ deposit account *’ and acknowledged by 
the banker by a “ deposit receipt ” given to the depositor. It is 
then not drawn upon by cheque, usually bears interest at a rate 
varying from time to time, and C4iri only be withdrawn after fixed 
notice. Deposit is also used in the sense of earnest or security 
for the performance of a contract. In the law of mortgage llie 
deposit of title-deeds is usual as a security for the repayment of 
money advanced. Such a deposit operates as an equitable 
mortgage. In the law of contract, deposit or simple bailment is 
delivery or bailment of goods in trust to be kept without recom- 
pense, and redelivered on demand (see Bailment). 

DEPOT (from the Fr. depot, Lat. deposiium, laid down ; the 
French accent marks are usually dispensed with in English), a 
place where things may be stored or deposited, such as a furniture 
or forage depot, the ac*.cumiilation of military stores, cspt!c;ially 
in the theatre of operations. In America the word is used of a 
railway station, whether for passengers or goods ; in Great 
Britain on railways the word, when in use, is applied to goods 
stations. A particular military application is to a depot, situated 
as a rule in the centre of tlie recruiting district of tlie regiment or 
other unit, where recruits arc received and undergo the necessary 
preliminary training before joining the active troops. Such 
depots are maintained in peace time by all armies which liave to 
supply distant or oversea garrisons ; in an army raised by com- 
pulsory service and quartered in its own country, the regiments 
are usually stationed in their own districts, and on their taking 
the field for war leave behind a small nucleus for the formation 
and training of drafts to be sent out later. Hiesc nucleus troops 
are generic^ly called depot troops. 

DEPRETIS, AGOSTINO (1813-1887), Italian statesman, was 
bom at Mezzana Corte, in the province of Stradella on the 31st 
of January 1813. From early manhood a disciple of Mazzini 
and affiliated to the Giovane Italia, he took an active part in the 
Mazzinian conspiracies and was nearly captured by the Austrians 
while smuggling arms into Milan. Elected deputy in 1848, he 
joined the Left and founded the journal 11 Diritto, but held 
no official position until appointed governor of Brescia in 1859. 
In i860 he went to Sicily on a mission to reconcile the policy of 
Cavour (who desired the immediate incorporation of the island 
in the kingdom of Italy) with that of Garibaldi, who wished to 
postpone the Sicilian plebiscite until after the liberation of Naples 
and Rome. Though appointed pro-dictator of Sicily by Garibaldi, 
he failed in his attempt. Accepting the portfolio of public works 
in Uie Rattazzi cabinet in 1862, he served as intermediary in 
arranging with Garibaldi the expedition which ended disastrously 
at Aspromontc. Four years later, on the outbreak of war against 
Austria, he entered the Ricasoli cabinet as minister of marine, 
and, by maintaining Admiral Persano in command of the fleet, 
contributed to the defeat of Lissa. His apologists contend, 
however, that, as an inexperienced civilian, he could not have 
made sudden changes in naval arrangements without disorganiz- 
ing the fleet, ;md that in view of the impending hostilities he was 
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obliged to accept the dispositions of his predecessors. Upon the 
death of Kattazzi in 1873, Depretis became leader of the Left, 
prepared the advent of his party to power, and was called upon 
to form the first cabinet of tlic I.eft in 1S76. Overthrown by 
Cairoli in March 1878 on the grist-tax question, he succeeded, 
in the following Decemljer, in defeating Cairoli, became again 
remicr, but on the 3rd of July 1879 was once more overturned 
y Cairoli. In November 1879 he, however, entered the ( airoli 
cabinet as minister of the interior, and in May 1 881 succeeded to 
the premiership, retaining that office until his death on the 29th of 
July 1887. During the long interval he recomposed his cabinet 
four times, first tlirowing out Zanardelli and Tlaccarini in order 
to please the Right, and subsequently bestowing portfolios upon 
Ricotti, Robilant and other Conservatives, so as to complete the 
political process known as “ trasformismo.” A few weeks before 
his death he repented of his transformist policy, and again in- 
cluded Crispi and S^nardeJli in his cabinet. During his long term 
of office he abolished the grist tax, extended the sufTrage, com- 
pleted the railway system, aided Mancini in forming the Triple 
Alliance, and initiated colonial policy by the occupation of 
Massawa ; but, at the same time, he vastly increased indirect 
taxation, corrupted and destroyed the fibre of parliamentary 
parties, and, by extravagance in public works, impaired the 
stability of Italian finance. 

DEPTFORD, a south-eastern metropolitan borough of London, 
England, bounded N. by Bermondsey, E. by the river Thames 
and (ireenwich, S. by i.ewisham and W. by Camberwell. Pop. 
(3901) 110,398. Ibe name is connected with a ford over the 
Ravenshourne, a stream entering the Thames through Deptford 
Creek. The borough (comprises only the parish of Deptford 
St J^iiil, that of Deptford St Nicholas being included in the 
borough of (Jreenwich. Deptford is a district of poor streets, 
inhabited by a large industrial population, employed in engineer- 
ing and otlier riverside works. On tlie river front, extending 
into the borough of Greenwich, are the royal victualling yarci 
and the site of tlie old Deptford dockyard. The first supplies the 
navy with provisions, medicines, furniture, A’C., manufactured or 
stored in the large warehouses here. "Ibe dockyard ceased to be 
used in 3869, and was filled up and converted into a foreign cattle 
market by tlie ( 'ity Corporation. Of public buildings the most 
noteworthy are St Paul’s church (1730), of classic design ; the 
municipal buildings ; and the hospital for master mariners, 
maintained by the corporation of the Trinity Tlonsc, which was 
founded at Deptford, the old hall being pulled dowm in 1787. 
Other institutions arc the Goldsmiths’ Polytechnic Institute, 
New Cross ; and the South-eastern fever hospital. A mansion 
known as Sayes Court, taken down in 3729, was the residence* of 
the duke of Sussex in the. reign of Elizabeth ; it w’as occupied in 
the following century by John Evelyn, author of Sylva, and by 
Peter the (Jr<?al during his residence in England in 1698. 'fhe 
site of its gardens is occupied by Deptford Park of ii acres. 
Another open space is Telegraph Hill (9-J acres). Th<j parlia- 
mentary borough of Deptford returns one member. 'J'he borough 
council consists of a mayor, 6 aldermen, and 36 councillors. 
Area, 1562-7 acres. 

DEPOT Y (through the Fr. from a Late I. at. use of deputare, to 
cut off, allot ; pulare having the original sense of to trim, prune), 
one appointed to act or govern instead of another ; one w'ho 
exercises an office in another man’s right, a substitute ; in 
representative government a member of an elected chambtir. Jn 
general, tlie powers a33d duties of a deputy are those of his 
principal (see also Representation), but the extent to which he 
may exercise them is dependent upon the power delegated to him. 
He may be authorized to exercise the whole of his principal’s 
office, in which case he is a general deputy, or to act only in 
some particular matter or service, when he is termed a special 
deputy. In the United Kingdom various officials arc specifically 
empowered by statute to appoint deputies to act for them 
under certain circumstances. Thus a clerk of the peace, in ca.se 
of illness, incapacity or absence, may appoint a fit person to act 
as his deputy. While judges of the supreme court cannot act by 
deputy, county court judges and recorders can, in cases of illness 
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or unavoidable absence, appoint deputies. So can registrars of 
county courts and returning officers at elections. 

DE QUINCEY, THOMAS (i 785-1 859), English author,w'as bom 
at Greenheys, Manche.ster, on the 15th of August 1785. He was 
the fifth child in a family of eight (four sons and four daughters). 
His father, descended from u Norman family, was a merchant, 
who left his wife and six children a clear income of £1600 a 
year. Thomas was from infancy a shy, sensitive child, with a 
constitutional tendency to dreaming by night and by day ; and, 
under the influence of an elder brother, a lad “whose genius for 
mischief amounted to inspiration,” who died in his sixteenth year, 
he s]3ent much of his boyhood in imaginary worlds of their own 
creating. The amusements and occupations of the whole family, 
indeed, seem to have been mainly intellectual ; and in I)e 
Quincey’s case, emphatically, “ the diilcl was father to the man.” 
“ My life has been,” he affirms in the Confessions, “ on the whole 
the life of a philosopher ; from m\' birth T was made an iniollectiial 
creature, and intellectual in the highest sense my pursuits and 
pleasures have been.” From boyliood he was more or less in 
cimtact with a polished circle ; his education, easy to one of 
such native aptitude, was sedulously attended to. Wffien he 
was in his twelfth year the family removed to Hath, where he was 
sent to the grammar .stdiool, at which he remained for about two 
years ; and for a year more be attended another public school at 
Winkfield, W’iltshirc. At thirteen he wrote (ireek with ease ; at 
fifteen he not only composed (ireek verses in lyric measures, but 
could converses in Gr(‘(?k fluently and without embarrassment ; one 
of his masters said of him, “ that boy could harangue an Athenian 
mob better than you or 1 could address an English one.” 
Towards the dose, of his fifteenth year he visited Inland, with 
a companion of his own ag(\, J^ord Westport, the son of l^ird 
Altarnont , an Irish j)e(*.r, and spent there in residence and travel 
some months of 1.h(* summer and autumn of tlu; year 1800, — 
being a spectator at Dulilin of “ the final ratifieation of the 
bill which united Ireland to Great Britain.” On his return 
to England, his molhiT having now settled at St John’s 
Priory, a residence near (hestor, Dc Qiiincey was .sent 
to the Manchester grammar .school, mainly in the hope of 
securing one of the school exhibitions to help his expenses at 
Oxford. 

Discontented with the mode in which his guardians conducted 
his education, and with some view a])j)arently of forcing them to 
send him earlier to college, he left this school after less than 
a vears residence- - ran aw^ay, in short, to his mother’s house. 
There his mother’s brother. Colonel 'I'homas Penson, made an 
arrangement for him to have a weekly allowanre, on w'hi(‘h he 
might reside at sf>mc country place in Wales, and piirsiitr his 
studies, presiimalily till he could go to rollc^ge. From Wales, 
however, after brief trial, “ suffering grievously from want of 
Ixioks,” he went off as he had done from school, and hid himself 
from guardians and friends in the world of I^indon. And now, as 
he says, commenced “ that (‘jiisode, or irnjxxssioned parenthesis 
of my life, which is comprehended in The Confessions of an 
English Opium Eater ^ I'his London episode extended over a 
ycjir or more ; his moneiv Sfion vanished, and he was in the 
utmost poverty ; lie obtained shelter for the night in (ireek 
Street, Soho, from a moneylender's agent, and spent his days 
wandering in the streets and fiarks ; finally tlie lad was recon- 
ciled to his guardians, and in 1803 was sent to Worcester College, 
Oxford, being by this time about nineU-en. It was in the course 
of his second year at Oxford that he first tasted opium,— having 
taken it to allay neuralgic pains. De Quinccy’s mother h^l 
st Uled at W-cston Jx?a, near Bath, and on one of his visits 
to Hath, De Quinccy made the acquaintance of C'oleridge ; he 
took Mrs ('olcridge to Grasmere, where he became personally 
acquainted with Wordsworth. 

After finishing his career of five years at coll(?gc in 1808 he 
kept terms at the Middle 'J'emple ; Vmt in 1809 visited the 
Wordsworths at Grasmere, and in the autumn returned to 
Dove (Village, which he had taken on a lease. His choict^ was 
of course influencfrd partly hy neighbourhood to Wordsworth, 
whom he early ajipreciated, — having been, he says, the only man 
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in all Europe who quoted Wordsworth so early as 1802. His 
friendship with Wordsworth decreased within a few years^ and 
when in 1834 De Quinccy published in Tail's Magazine his 
reminiscences of the Grasmere circle, the indiscreet referenc'es to 
the Wordsworths contained in the article led to a complete 
cessation of intercourse. Here also he enjoyed the society and 
friendship of Coleridge, Southey and especially of Professor 
Wilson, as in Txmdon he had of Charles I^mb and his circle. He 
continued his classical and other studies, especially exploring the 
at that time almost unknown region of German literature, and 
indicating its riches to English readers. Here also, in 1816, he 

married Margaret Simpson, the “ dear M ' * of whom a 

charming glimpse is ac^corded to the reader of the Confessiotis ; 
his family came to be five sons and three daughters. 

For about a year and a half he edited the Westmoreland Gazette, 
He left Grasmere for London in the early part of 1820. The 
Lambs received him with great kindness and introduced him to 
the proprietors of the London Magazine, It was in this journal 
in 1821 that the Confessions appeared. De Quincey also con- 
tributed to Blackwood f to Knight's Quarterly Magazute, and later 
to Taifs Magazine, His connexion with Blackwood took him to 
Edinburgh in 1828, and he lived there for twelve years, contribut- 
ing from time to lime to the Edinburgh Literary Gazette, His 
wife died in 1837, and the family eventually settled at Lasswade, 
but from this time De Quincey spent his time in lodgings in 
^'a^ious plaices, staying at one place until the accumulation of 
papers filled the rooms, when he left them in charge of the 
landlady and wandered elsewhere. After his wife’s death he gave 
way for the fourth time in his life to the opium habit, but in 1844 
he reduced his daily quantity by a tremendous effort to six 
grains, and never again yielded. He died in Edinburgh on the 
8th of December 1859, luid is buried in the West Churchyard. 

During nearly fifty years De Quincey Jived mainly by bis pen. 
His patrimony seems never to have been entirely exhausted, 
and his habits and tastes w'ere simple and inexpensive ; but he 
was reckless in the use <if money, and had debts and pecuniary 
dilTicultics of all sorts. There was, indeed, his associates aflirm, 
an element of romance even in his impecuniosity, as there was in 
everything about liim ; and the diplomatic and other devices 
by which he aintrived to keep clear of clamant creditors, while 
scrupulously fulfilling many oliligations, oflcm disarmed ani- 
mosity, and converted annoyance into amusement. The lamoius 
Confessions of an English Ofiintn Eater was published in a small 
volume in 1822, and attrai^tecl a very remarkable degree of 
attention, not simply by its personal disclosures, but by the 
extraordinary power of its dream-painting. No other literary 
man of his time, it hxs been remarked, achieved so high and 
universal a reputation from such merely fugitive efforts. The 
only works published separately (not in periodicals) were a novel, 
Klostcrhcim (1832), and The Logic of Political Economy (1844). 
After his works were brought together, De Quincey 's reputation 
was not merely maintained, but extended. For range of thought 
and tcjpic, within the limits of pure literature, no like amount of 
materia] of such equality of merit proceeded from any eminent 
vTiter of the day. However profuse and discursive, De Quincey 
is always polished, and generally exact — a scholar, a wit, a man of 
the world and a philosopher, as well as a genius. He looked upon 
letters as a noble and respmsible calling ; in his essay on Oliver 
Goldsmith he claims for literature the rank not only of a fine art, 
but of the highest an^ most potent of fine arts ; and as such he 
himself regarded and practised it. He drew a broad distinction 
between “ the literature of kmnolcdge and the literature of power 
asserting that the function of the first is to teach^ the function of 
the second to tmwe, — ^maintaining that the meanest of authors 
who moves has pre-eminence over all who merely teach, that 
the literature of knowledge must perish by supersession, while the 
literature of power is “ triumphant for ever as long as the language 
exists in which it speaks.” It is to this class of motive literature 
that De Quincey ’s own works essentially lielong : it is by virtue 
t)f that vital element of power that they have emerged from the 
rapid oblivion of period icalism, and Jive in the minds of later 
generutions. But their power is weakened by their volume. 


De Quinccy fully defined his own position and claim to dis- 
tinction in the preface to his collected works. These he divides 
into three classes : — “ first, that class which proposes primarily 
to amuse the reader,” such as the Narralives, Autobiographic 
Sketches, &c, ; “ second, papers which address themselves purely 
to the understanding as an insulated faculty, or do so primarily,” 
such as the essays on Essenism, the Caesars, Cicero, &c. ; and 
finally, as a third class, “ and, in virtue of their aim, as a far 
higher class of compositions,” he ranks those ” modes of im- 
passioned prose ranging under no precedents that I am aware 
of in any literature,” such as the Confessions and Suspiria de 
Profundis, The high claim here asserted has been questioned ; 
and short and isolated examples of eloquent apostrophe, and 
highly wrought imaginative description, have been cited from 
Rousseau and other masters of style ; but De Quincey’s power 
of sustaining a fascinating and elevated strain of ” impassioned 
prose ” is allow^ed to be entirely his own. Nor, in regard to his 
writings as a whole, will a minor general claim which he makes be 
disallowed, namely, that he “ does not write without a thoughtful 
consideration of his subject,” and also with novelty and freslmess 
of view. “ Generally,” he says, ” I claim (not arrogantly, but 
with firmness) the merit of rectification applied to absolute errors, 
or to injurious limitations of the truth.” Another obvious 
quality of all his genius is its overflowing fulness of allusion and 
illustration, recalling his own description of a great philosopher 
or scholar — “ Not one who depends simply on an infinite memory, 
hut also on an infinite and electrical power of combination, 
bringing together from the four winds, like the angel of the 
resurrection, wliat else were dust from dead men’s bones into the 
unity of breathing life.” It is useless to complain of his having 
lavished and diffused his talents and accjuireinenls over so vast 
a variety of often comparatively trivial and passing topics. 
Ibe world must accept gifts from men of genius as they offer 
them ; circumstance and the hour often rule their form. Those 
influences, no less than the idiosyncrasy of the man, determined 
De Quincey to the illumination of such matter for speculation 
as seemed to lie before him ; lie was not careful to search out 
recondite or occult themes, though these he did not neglect, — a 
student, a scholar and a recluse, he was yet at the same time a 
man of the world, keenly interested in the movements of men and 
in the page of history that unrolled itself before him day by day. 
lb the discussion of things new, as readily as of things old, aided 
by a cTapacious, retentive and ready memory, which dispensed 
witli reference to printed pages, he brought also the exquisite 
keenness and subtlety of his highly analytic and imaginative 
intellect, the illustrative stores of his vast and varied erudition, 
and that large infusion of common sense which preserved him 
from becoming at any time a mere doctrinaire, or visionary. Tf 
he did not throw himself into any of the great popular contro- 
versies or agitations of the day, it was not from any \vant of 
sympathy with the struggles of humanity or the progress of 
tile race, but rather because his vocation was to apply to such 
incidents of his own time, as to like incidents of all history, great 
f)hilosophical principles and tests of trutli and power. Tn politics, 
in the party sense of that term, he would probably have been 
classed as a l.iberal Conservative or Conserv^ativc Liberal—' at 
one period of his life perhaps the former, and at a later the latter. 
Originally, as we have seen, his surroundings were aristocratic, 
in Ws middle life his associates, notably Wordsworth, Southey 
and Wilson, were all Tories ; but he seems never to have held the 
extreme and narrow views of that circle. Though a flavour of 
high breeding runs through his writings, he has no vulgar sneers 
at the vulgar. As he advanced in years his views became more 
and more decidedly liberal, but he was always as far removed 
from Radicalism as from Toryism, and may be described as a 
philosophical politician, capable of classification under no definite 
party name or colour. Of political economy he had been an 
early and earnest student, and projected, if he did not so far 
proceed with, an elaborate and systematic treatise on the science, 
of which all that appears, however, arc his fragmentary Dialogues 
on the system of Ricardo, published in the London Magazine in 
1824, and The Logic of Political Economy (1844). But political 
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and economic problems largely exercised his thoughts, and his 
historical sketches show that he is constantly alive to their 
inter|)enetrating influence. The same may be said of hLs bio- 
graphies, notably of his remarkable sketch of Dr Purr. Neither 
politics nor economics, however, exercised an absorbing influence 
on his mind, — they were simply provinces in the vast domain of 
universal speculation through which he ranged “ witli unconflned 
wings.^’ How wide and varied was the region he traversed a 
glance at the titles of the papers which make up his collected — 
or more properly, selected — works (for there was much matter 
of evanescent interest not reprinted) suflicicntly shows. Some 
things in his own line he has done perfectly ; he has written 
many pages of magnificently mixed argument, irony, humour 
and eloquence, which, for sustained brilliancy, richness, subtle 
force and purity of style and effect, have simply no parallels ; 
and he is without peer the prince of dreamers. The use of opium 
no doubt stimulated this remarkable faculty of reproducing in 
skilfully selected phrase the grotesque and shifting forms of that 
“ cloudland, gorgeous land,” which opens to the sleep-closed eye. 

To the appreciation of Dc Quincey the reader must bring an 
imaginative faculty somewhat akin to his own — a certain general 
culture, and large knowledge of books, and men and tilings. 
Otherwise much of that slight and deliciite allusion that gives 
point and colour and chann to his writings will be missed ; and 
on this account the full enjoyment and comprehension of Dc 
Quincey must always remain a luxury of the literary and in- 
tellectual. But his skill in narration, his rare pathos, his wide 
sympathies, tlie pomp of his cl ream-descriptions, the exquisite 
playfulness of his lighter dissertations, and his ubouncling 
though delicate and subtle humour, commend him to a larger 
class. Though far from being a professed humorist — a char- 
acter he would have shrunk from — there is no more expert 
worker in a sort of half- veiled and elaborate humour and 
irony thtin De Quincey ; but he employs those resources for 
the most part secondarily. Only in one instance has he given 
himself up to them unreservedly and of set purpose, 
namely, in the famous ** Essay on Murder considered u.s one 
of the Fine Arts,” puldished in Blachvood , — ^an effort which, 
admired and adn)iral)lc though it be, is also, it must be 
allowed, somewhat strained, liis style, full and flexible, pure 
and polished, is peculiarly his own ; yet it is not the style of a 
mannerist,- its charm is, so to speak, latent ; tlie form never 
obtrudes ; the secret is only discoverable by analysis and study. 
It consists simply in the reader’s assurance of the writer's 
complete nuislery over all the irtfinite applicability and resources 
of tlie English language. Hence involutions and parentheses, 
“ cycle on cpicyt^le,” evolve themselves into a stately clearne.s.s 
and harmony ; and sentences and paragraphs, loaded with 
suggestion, roll on smoothly and musically, wnlhout cilher 
fatiguing or cloying- -rather, indeed, to the surprise as well as 
delight of the reader ; for De Quincey is always ready to indulge 
in feats of style, witching the world with that sort of noble 
horsemanship which is as graceful as it is daring. 

It has been complained that, in spite of the apf3arently full 
confidences of the Confessions and Autobiographic Sketches, 
readers are left in comparative ignorance, biographically speaking, 
of the man De Quincey. Two passages in his Confessions afford 
sufficient clues to this mystcIy^ In one he describes him.sclf 
“ as framed for love and all gentle affections,” and in another 
confesses to the “ besetting infirmity ” of being “ too much of an 
eudaemonist.” “ I hanker,” he says, “ too much ftcr a slate of 
happiness, both for myself and <)thers ; 1 cannot face misery, 
whether my own or not, with an eye of sufficient firmness, and 
am little capable of surmounting present pain for the sfike of 
any recessionary benefit.” TIis sensitive disposition dictated the 
ignoring in his writings of traits merely personal to himself, as 
well as his ever-recurrent resort to opium as a doorway of escape 
from present ill ; and prompted those habits of seclusion, and 
that apparently capricious abstraction of himself from the society 
not only of his friends, but of his own family, in which he from 
time to time persisted. He confessed to occasional accesses of 
an almost irresistible impulse to flee to the labyrinthine shelter 


of some great city like London or Paris, — there to dwell solitary 
ainid a multitude, buried by day in the cloister-like recesses of 
mighty libraries, and stealing away by night to some obscure 
lodging. I-ong indulgence in seclusion, anil in habits of study the 
most lawless possible in respect of regular hours or any con- 
siderations of health or comfort,— the habit of working as pleased 
himself witliout regard to the divisions of night or day, of times 
of sleeping or waking, even of tlie slow procession of the seasons, 
had latterly so disinclined him to the restraints, however slight, 
of ordinary social intercourse, tliat he very seldom submitted 
to them. On such rare occasions, however, as he did appear, 
perhaps at some simple meal with a favoured friend, or in later 
years in his own small but refined domestic circle, he was the most 
charming of guests, hosts or companions. A short and fragile, 
but well-proportioned frame ; a shapely and compact head ; a 
face beaming with intellectual light, with rare, almost feminine 
lx?aiity of feature and complexion ; a fascinating courtesy of 
manner ; and a fulness, swiftness and elegance of silvery 
speech, —-such was the irresistible “ mortal mixture of earth’s 
mould ” that men named Dc Quincey. lie possesstxl in a high 
degree what James Bussell Ix)well called “ the grace of perfect 
breeding, everv where persuasive, and nowhere emphatic ” ; and 
his wh(jle aspe('t and manner exercised an undefinable attraction 
over every one, gentle or simple, who came within its influence ; 
for shy as he was, he was never rudely shy, making good his 
l>oast that he had always made it his “ pride to converse familiarly 
more with all human beings — man, woman and child ” — 

l<H)king on himself as a catholic cri'alure standing in an equal 
relation to high and low, to edu(^aled and uneducated. He would 
converse with a peasant lad or a servant girl in phrase as choice, 
and sentences as sweetly turned, as if his interlcKuitor were his 
equal both in posititm and intelligence ; yet without a suspicion 
of pedantry, and with siu^h complete adaptation of style and topic 
that his talk rrbarmed the luimblesi as it did the highest that 
listen*'d to it. 11 is conversation was not a monologue ; if he had 
the larger share, it was simply hec'uuse his hearers were only too 
glad that it should be so : he would listen with something like 
deference to very ordinary talk, as if the mere fact of the speaker 
being one of the S4ime compan)’ entitled him to all consideration 
and respect. The natural bent of his mind and disposition, and 
his life-long devotiem to letters, to say nothing of his opium 
eating, renclcred him, it must be allowed, regardless of ordinary 
obligations in Jito- clomestic and j;camiary to a degree that 
would have been culpable in any l(;ss singularly constituted 
mind. It was impossible to deal with or judge De Quincey 
by ordinary standards- not even his publishers did so. Much 
no doubt was forgiven him, Injt all that n(;cded forgiveness 
is covered by the kindly veil of time, while his merits as a master 
in Englisli literature are still gratefully acknowledged.* 

[BiiJLior.RAenY. - In 18*53 He (}uinc< y began to prepare an edition 
of liis works. Srlectinns Grove avd Gay WritivQS J*nhlished and Vn- 
published (14 vols., Edinburgh. 1853 lollow'cd by a second 

edition (1863-1871) with notes by James Hogg and two additional 
volumes; a further sui>pl*nientaiy volume tipjKvired in 1878. llu* 
first comprehensive edit ion. liowever, wa.s printed in America 
(Boston. 20 vols., i 8.*50 18.55): and the “Riverside” edition 
(Boston and New York. 12 vols., 1877) is still fuller. The .standard 
English edition is The Collected 0/ 1 homas JJc Qtnnccy (14 

vols., Edinburgh, iSSce rSfjo), edited by J>fci\'id Ma.sson. wlifialsowrote 
his biography (j88i) for tlie “ English Men of Letters ” si*ries. The 
VneoUerted Writhv^s of Thomas De Quivtry (London, 2 vols., iRoo) 
contains a preface and annotations t»y |anM'« Hogg ; The Poslhummis 
Writinf^s of Thomas De Ouincey (2 vols., i8<>i -1893) were edited by 
A. H. Japp (“ II. A. I»age ”), who wrote the .standard bujgranliy. 
Tlajmas De Quincey : his Life and Writinfis (London, 2 vols., 2nded., 
i87<d. and De Quincev Memorials (2 vols., i8i)i). See also Arvedc 
Ba-ine, Nei>roSifs (Paris. i8oR) ; Sir T.. Steplien. Hours in a Library'. 
H. S. Salt, De Ouincey ; and De Quincey and hts (1805), 

a collection edited by Janws Hogg, whicli includos cs.says by I->r lull 
Burton ami Sliaflw'ortii Hodgson.] (J- 

* The above account has been corrected and am]dified in some 
.statements of fact tor this edition. Its original author. John Ritchie 
Findkiy (1824 1898), j)roprietor of The Scotsman iK.wspap<‘.r, and the 
donor of the Scottish National Portrait Gallery in Edinburgh, liad 
been intimate with De Quincey, and in 18S6 published his Personal 
HecoHertinvs of him. 
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DERA GHAZI KHAN, a town and district of British India, 
in the Punjab. In 1901 the town had a population of 21,700. 
There are several handsome moscjucs in the native quarter. It 
commands the direct approaches to the Baluch highlands by 
Sakki Sarwar and Fort Monro. For many years past both the 
town and cantonment have been threatened by the erosion of 
the river Indus. The town was founded at the close of the 15th 
century and named after Ghazi Khan, son of Haji Khan, a 
Baluch chieftain, who after holding the country for the I^ngah 
sultans of Multan had made himself independent. Together 
with the two other deras (settlements), Dera Ismail Khan and 
Dera Fateh Khan, it gave its name to the territorial area locally 
and historically known as Derajat, which after many vicissitudes 
came into the possession of the Britishafter the Sikh War, in 1849, 
and was divided into the two districts of Dera Ghazi Khan and 
Dera Ismail Khan. 

The District of Dera Ghazi Khan contains an area of 
5306 sq. m. The district is a long narrow strip of country, 
198 m. in length, sloping gradually from the hills which form 
its western boundary to the river Indus on the east. Below 
the hills the country is high and arid, generally level, but .some- 
times rolling in sandy undulations, and much intersected by hill 
torrents, 201 in number. With the exceptions of two, tliese 
streams dry up after the rains, and their influence is only felt for 
a few miles below the hills. 'Die eastern portion of the district is 
at a level sufficiently low to benefit by the floods of the Indus. A 
barren tract intervenes between these zones, an<l is beyond the 
reach of the hill streams on the one hand and of the Indus on the 
other. Although liable to great extremes of temperature, and 
to a very scanty rainfall, the district is not imliealthy. The 
population in 1901 was 471,149, the great majority being Baluch 
Mahommedans. The principal exports are wheat and indigo. 
The only mjinufactures are for domestic use. There is no railway 
in the district, and only 29 m. of metalled road. The Indus, 
which is nowhere bridg(!d within the district, is navigable by 
native boats. Tlie geographical Vioundary between the Patlian 
and Baluch races in the hills nearly corres]>onds with the northern 
limit of the district. The frontier tribes on the Dera Ghazi Khan 
border include the Kasranis, Bozdars, Khosas, Lagharis, 
Khetvans, Gurchanis, Mazaris, Mariris and Bugtis. The chief 
of these arc dcscriljed under their separate names. 

DERA ISMAIL KHAN, a town and district in the Derajat 
division of the North-West Frontier Province of India. The town 
is situated near the right bank of the Indus, which is here crossed 
by a bridge of boats during half the year. In 1901 it had a 
population of 31,737. It takes its name from Ismail Khan, a 
Baluch chief who settled here towards the end of the j 5th centur}', 
and whose descendants ruled for 300 years. The old town w^as 
swept away by a flood in 1823, and the present town stands 4 m. 
back from the permanent channel of the river. The native quarters 
are well laid out, with a large bazaar for Afghan traders. It is the 
residence of many Maliommedan gentry. The cantonment accom- 
modates about a brigade of troops. There is considerable through 
trade with Afghanistan by the Gomal Pass, and there are local 
manufactures of cotton cloth scarves and inlaid wood-work. 

The District of Dera Ismail Kuan contains an area of 3403 
sq. m. It was formerly divided into two almost equal portions 
by the Indus, which intersected it from north to south. To the 
west of the Indus the characteristics of the country resemble 
those of Dera Gha/i Khan. To the oast of the present bed of the 
river there is a wide tract known as the Kachi, exposed to river 
action. Beyond this, the country' rises abruptly, and a barren, 
almost desert plain stretches eastwards, sparsely cultivated, and 
inhabited only by nomadic tribes of herdsmen. In 1901 the 
trans-Indus tract was allotted to the newly formed North- W’^est 
Frontier Province, the cis-Tndus tract remaining in the Punjab 
jurisdiction. The cis-lndus portions of the Dera Ismail Khan 
and Bannu districts now comprise the new Punjab district of 
Mianiwali. In 1901 the population was 252,379, chiefly Pathan 
and Baluch Mahommedans. Wheat and wool are exported. 

The Indus is navigable by native boats throughout its course 
of 120 m. within the district, which is the borderland of Pathan 


I and Baluch tribes, the Pathan clement predominating. The riiief 
! frontier tribes arc the Sheranis and Ustaranas. 

DERBENT, or Derbend, a town of Russia, Caucasia, in the 
province of Daghestan, on the western shore of the Caspian, 
153 m. by rail N.W. of Baku, in 42® 4' N. and 48® 15' E. Pop. 
(1873) 15^739 ; (1897) 14,821. It occupies a narrow strip of 
land beside the sea, from which it climbs up the steep heights 
inland to the citadel of Naryn-kaleh, and is on all sides except 
towards the east surrounded by walls built of porous limestone. 
Its general aspect is Oriental, owing to the flat roofs of its two- 
storeyed houses and its numerous mosques. The environs are 
occupied by vineyards, gardens and orchards, in which madder, 
saffron and tobacco, as well as figs, peaches, pears and other 
fruits, are cultivated. Earthenware, weapons and silk and cotton 
fabrics are the principal products of the manufacturing industry. 
To the nortli of the town is the monument of the Kirk 4 ar, or 
“ forty heroes,” whr fell defending Daghestan against the Arabs 
in 728 ; and to the south lies the seaward extremity of the 
Caucasian wall (50 m. long), otherwise known as Alexander’s 
wall, blocking the narrow jiass of tlie Iron Gate or Caspian Gates 
(Porlae Albanae or Portae Caspiae), This, when entire, had a 
height of 29 ft. and a thickness of about 10 ft., and with its iron 
gates and numerous watch-towers formed a valuable defence of 
the Persian frontier. Derbent is usually identified with Albana, 
the capital of the ancient Albania. The modern name, a Persian 
word meaning “ iron gates,” came into use in the end of the 5th 
or the beginning of the 6th century, when the city was refouncled 
by Kavadh of the Sassanian dynasty of Persia. The walls and 
the citadel are believed to belong to the time of Kavadh ’s son, 
Khosrau ((^hosroes) Anosharvan. In 728 the Arabs entered into 
possession, and established a principality in the city, which they 
called Bab-el-Abwab (“ the principal gate ”), Bab-cl-Khadid 
(“ the iron gate ”), and Seraill-el-Dagab (“ the golden throne ”). 
The celebrated caliph, Harun-al-Rashid, lived in Derbent at 
different times, and brought it into great repute as a seat of the 
arts and commerce. In 1220 it was captured by the Mongols, 
and in the course of the succeeding centuries it frequently changed 
masters. In 1722 Peter the Great of Russia wrested the town 
from the Persians, but in 1736 the supremacy of Nadir Shah was 
again reaignizcd . 1 n 1 796 Derbent w'as besieged by the Russians, 
and in 1813 incorporated with the Russian empire. 

DERBY, EARLS OF. The jst earl of Derby was proliably 
Robert de Ferrers (d. 1139), who is said by John of Hexham to 
have been made an earl by King Stephen after tlie battle of 
the Standard in 1138. Robert and his descendants retained 
the earldom until 1266, when Robert (r. 1240-f, 1279), probably 
the 6th (iarl, having taken a prominent part in the baronial 
rising against Henry III., was deprived of his lands and practi- 
cally of his title. 'J’hese earlier earls of Derby were also known 
as Earls Ferrers, or de Ferrers, from their surname ; as earls 
of Tutbury from their residence ; and as earls of Nottingham 
because this county was a lordship under their rule. The large 
estates which were taken from Earl Robert in 1266 were given 
by Henry Til. in the same year to his son, Edmund, earl of 
I.anraster ; and Edmund’s son, Thomas, earl of Lancaster, 
called himself Earl Ferrers. In 1337 Edmund’s grandson, 
Henry (c. 1299-1361), afterwards duke of I.ancaster, was created 
earl of Derby, and this title was taken by Edward lll.’s son, 
Jolm of Gaunt, who had married Henry’s daughter, Blanche. 
John of Gaunt’s son and successor was Henry, carl of Derby, 
w'ho became king as Henry TV^. in 1399. 

In October 1485 Thomas, Lord Stanley, was created earl of 
Derby, and the title has since been retained by the Stanleys, 
who, however, have little or no connexion with the county 
of Derby. Tliomas also inherited the sovereign lordship of the 
Isle of Man, which had been granted by the crown in 1406 to 
his great-grandfather, Sir John Stanley ; and this sovereignty 
remained in possession of the earls of Derby till 1736, when it 
passed to the duke of Atholl. 

I'he earl of Derby is one of the three “ catskin earls,” the others 
being the earls of Shrewsbury and Huntingdon. The term 
“ catskin ” is possibly a corruption of quatre-skitij derived from 
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fact that in ancient times the robes of an earl (as depicted 
in some early representations) were decorated with four rows of 
ermine, as in the robes of a modem duke, instead of the three 
rows to which they were restricted in later centuries. The three 

catskin ” earldoms are the only earldoms now in existence which 
date from creations prior to the 17th century. (A. W. H.*) 

Thomas Stanley, 1st earl of Derby {c. 1435-1504), was 
the son of Thomas Stanley, who was created Baron Stanley in 
1456 and died in 1459. grandfather. Sir John Stanley 
(d. 1414), had founded the fortunes of his family by marrying 
Isabel l^thom, the heiress of a great estate in the hundred of West 
Derby in Lancashire ; he was lieutenant of Ireland in 1389-1391, 
and again in 1399-1401, and in 1405 received a grant of the 
lordship of Man from Henry IV. The future earl of Derby was 
a squire to Henry VI. in 1454, but not long afterwards married 
Eleanor, daughter of the Yorkist leader, Richard Neville, earl of 
Salisbury. At the battle of Blore Heath in August 1459 Stanley, 
though close at hand with a large force, did not join the royal 
army, whilst his brother William fought openly for York. In 
1461 Stanley was made chief justice of Cheshire by Edward IV., 
but ten years later he sided with his brother-in-law Warwick in 
the Lancastrian restoration. Nevertheless, after Warwick’s fall, 
Edward made Stanley steward of his household. Stanley served 
with the king in the French expedition of 1475, with Richard 
of Gloucester in Scotland in 1482. About the latter date he 
married, as his second wife, Margaret Beaufort, mother of the 
exiled Henry Tudor. Stanley was one of the executors of 
Edward IV., and was at first loyal to the young king Edward V. 
But he acquiesced in Richard’s usurpation, and retaining his 
office as steward avoided any entanglement through his w-ife's 
.share in Buckingham’s rebellion. He was made constable of 
England in succession to Buckingham, and granted po.ssession of 
his wife’s estates with a charge to keep her in some secret place at 
home. Richard could not well afford to (juarrel with so pf>werful 
a noble, but early in 1485 Stanley asked leave to retire to his 
estates in Lancashire. In the summer Richard, suspicious of his 
continued absence, required him to send his eldest son, I»rd 
Strange, to court as a hostage. After Henry of Richmond had 
landed, Stanley made excuses for not joining the king ; for his 
son's sake lie was obliged to temporize, even when his brother 
W'illiam had been publicly jiroclaimed a traitor. Both the 
Stanleys took the field ; but whilst William was in treaty 
with Richmond, Thomas professedly supported Richard. On 
the morning of Bosworth (August 22), Richard summoned 
Stanley to join him, and when he received an evasive reply 
ordered Strange to be executed. In the liattle it was William 
Stanley who turned the scale in Henry’s favour, but Thomas, 
who had taken no part in the fighting, was the first to salute the 
new king. Henry VII. confirmed Stanley in all his offices, and on 
the 27th of October created him earl of Derby. As husband of 
the king’s mother Derby held a great position, which was not 
affected by the treason of his brother William in February 1495. 
In the following July the carl entertained the king and queen 
with much state at Knowsley. Derby died on the 29th of July 
1 504. Strange had escaped execution in 1485, through neglect to 
obey Richard’s orders ; l.)ut he died before his father in 1497, 
his son Thomas succeeded as second earl. An old poem called 
The Son^ of the Lady Bessy ^ which w^as written by a retainer of 
the Stanleys, gives a romantic story of how Derby was enlisted 
by Elizabeth of York in tlie cause of his wife’s son. 

For fuller narratives see J. Cairdner's Bichard 71 1, and J. H. 
Ramsay's Lancaster and York ; also Seacome’s Memoirs of the 
Bouse of Stanley (174T). (C. L. K.) 

Edward Stanley, 3rd earl of Derby (1508-1572), was a 
son of Thomas Stanley, 2nd earl and grandson of the 1st earl, 
and succeeded to the earldom on his father’s death in May 1521. 
During his minority Cardinal Wolsey was his guardian, and as 
soon as he came of age he began to take part in public life, being 
often in the company of Henry VIII. He helped to quell the 
rising in the north of England known as the Pilgrimage of Grace 
in 1536 ; but remaining true to the Roman ('atholic faith he 
disliked and opposed the religious changes made under Edward 


VI. During Mary’s reign the earl was more at ease, but under 
Elizabeth his younger sons, Sir Thomas (d. 1576) and Sir Edward 
Stanley (d. 1609), were concerned in a plot to free Mary, queen of 
Scots, and he himself was suspected of disloyalty. However, he 
kept Ills numerous dignities until his death at Lathom House, 
near Ormskirk, on the 24th of October 1572. 

Derby’s first wife was Katlierine, daughter of Thomas Howard, 
duke of Norfolk, by whom he had, with other issue, a son Henry, 
the 4th earl {c, 1531-1593), who was a member of the (\ninril of 
the North, and like his father was lord-lieutenant of Lancashire. 
Henry was one of the commissioners who tried Mar>’, (|ueen of 
Scots, and was em|)loyed by Elizabeth on other high under- 
takings both at home and abroad. He died on thv. 251]! of 
September 1593. His wife Margaret (d. 1596), dauglvler of 
Henry Clifford, 2nd earl of Cumberland, was descended through 
the Brandons f rom King Henry V II . Two of his sons, Ferdinando 
^559“ 1594)^ and William (r. 1561-1642!, became in turn the 
5th and 6th earls of Derby. Ferdinando, the 5th earl (d. 1594), 
wrote verses, and is eulogized by the poet Spenser under tlic name 
of Amyntas. (A. W. H.*) 

James Stanley, 7th earl of Derby (1607-1651), sometimes 
styled the Great F.arl of Derby, eldest .son of William, 6th 
earl, and Klizalieth de Vere, daughter of Edward, 17th carl of 
C 3 xford, was l)orn at Knowsley on the 3isi of January 1607. 
During his father’.s life he was known as T-,ord Strange. After 
travelling abroad he was chosen member of parliament for 
Liverpool in 1625, was created knight of the Bath on llu^ oceasion 
of Charles’s coronation in 1626, and was joined with his father 
the same year as lieutenant of Lancashire and Cheshire and 
chamlMiirlain of (.'hosier, and in the administration of the Isle of 
Man, lH‘ing appointed subsi‘(juently lord-lic!Utenant of North 
Wales. On the 7th of March 1628 he was called iq) to the House 
of Thirds as Baron »Strange.. He took no part in the political 
disputes Ixdvveen king and j)arliarnenl and preferred e(»unlry 
pursuits and the care of his estates to court or public life. Nc^ver- 
Iheless when the Civil War broke out in 1642, Lord Strange 
dev(»tcd himself to the king’s cause. TIis plan of securing 
T-ancashire at the beginning and raising tr(»ops there, wliich 
promised success, was however discouraged by (’harles, who was 
said tc» be jealous of his power and royal lin(^age and wffio com- 
manded his presence at Nottingham. His subsequent attempts 
to rec-over the county were unsuccessful. He was unable to get 
possession of Manchester, ivas defeated at ChowM)ent and Lowton 
Moor, and in 1645 after gaining I’reston failed to takc^ Bolton and 
Lancaster castles. Finally, after suceessfiilly beating off Sir 
William l>rereton’s attack on W'arringlon, he wus dcfeat(!(l at 
Whallcv and withdrew to York, Warrington in consequence 
surrendering to the enemy’s forces. In June he left ff)r the Isle 
of Man to attend to affairs there, and in the summer of 1644 he 
took part in l^rince Rupert’s successful camf)aign in the north, 
when lAlhom House, where I^idy Derby had heroically resisted 
the attacks of the besiegers, was relicvt*d, and Bolton ('astle 
taken. He followTd Kujicrt to MursUm Moor, and after the 
complete defeat of ( ’harles ’s cause in the north withdrew to the 
Isle of Man, where he held out for the king and offered an asylum 
to royalist fugitives. His administration of the island imitated 
that of Strafford in Ireland. It was strong rather tlian just. He 
maintained order, encouraged trade, remedied some abuses, and 
defended the people from the exactions of the (-burch ; but he 
crushed opposition by imy)risoning his antagonists, and aroused a 
yirolonged agitation by abolishing tlie tenant-right and introduc- 
ing leaseholds. In July 1649 he refused scornfully terms offered 
to him by Jreton. By the death of his father on the 29th of 
SeptcmlxT 1642 he had siu’ceeded to the earldom, and on the 
12th of janiiary 1650 he obtained the (iart(T. He was chosen by 
(’harles JI. to command the troops of Lancashire an<l ( hr shire, 
and on the J5th of August 1651 lui landed at Wi re W ater in 
I.anciishire in support of ('harics’s invasion, and met the king 
on the 17th. Proceeding to Warrington he failed to obtain 
the support of the Presbyterians through his refusal to take the 
(>>venant, and on the 25t.h was totally defeai(;d at Wigan, f)eing 
severely wounded and escaping with difficulty. He joined 
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Charles at Worcester ; after the battle on the 3rd of September 
he accompanied him to Boscobel^ and while on his way north 
alone was captured near Nantwich and given quarter. He was 
tried by court-martial at Chester on the 29th of September^ and 
on the ground that he was a traitor and not a prisoner of war 
under the act of parliament passed in the preceding month, 
which declared those who corresponded with Charles guilty of 
treason, his quarter was disallowed and he was condemned to 
death. When his appeal for pardon to parliament was rejected, 
though supported by Cromwell, he endeavoured to escape ; but 
was recaptured and executed at Bolton on the 15th of October 
1651. He was buried in Ormskirk church. Ix)rd Derby was a 
man of deep religious feeling and of great nobility of character, 
who though unsuccessful in the field served the king’s cause with 
single-minded purpose and without expectation of reward. His 
political usefulness was handicapped in the later stages of the 
struggle by his dislike of the Scots, whom he regarded as guilty 
of the king’s death and as unfit instruments of the restoration. 
According to Clarendon he was “ a man of great honour and clear 
courage,” and his defects the result of too little knowledge of 
the world. Lord Derby left in MS. “A Discourse concerning the 
Government of the Isle of Man ” (printed in the Stanley Papers 
and in F. Peck’s Desiderata Curiosa, vol. ii.) and several volumes 
of historicid collections, observations, devotions {Stanley Papers) 
and a commonplace book. He married on the 26th of June 1626 
Charlotte dc la Tremoille (1599-1664), daughter of Claude, due 
de Thouars, and granddaughter of William the Silent, prince 
of Orange, by whom besides four daughters he had five sons, of 
whom the eldest, Charles (1628-1672), succeeded him as 8th earl. 

Charles’s two sons, William, the 9th earl {c. 1655-1702), and 
James, the 10th earl (1664-1736), both died without sons, and 
consequently, when James died in February 1736, his titles and 
estates passed to Sir Edward Stanley (1689-1776), a descendant 
of the 1st earl. From him the later earls were descended, the 
12th carl (d. 1834) being his grandson. 

Bihlioor API! Y. -Article in Diet, of Nat. Biog. with authorities 
and article in same work on Charlotte Stanley, countess of Derby ; 
the Stanley Papers, with the too laudatory memoir by F. R. Jlaines 
(Chetham Soc. publications, vols. 62, 66, 67, 70) ; Memmres. by De 
Lloyd (1668), 572 ; State Trials, v. 293-324 ; Notes <&■ Queries, viii. 
Scr. iii. 246 ; Seacombe's House of Stanley ; Clarendon's Hist, of 
the Hehellion : Gardiner’s Hist, of the Civil War and Protectorate ; 
The Land of Home Pule, by SpenceT Walpole (1893) ; Hist, of 
the Isle of Man, by A. W. Moore (1900); Manx Soc. publications, 
vols. 3, 25, 27. (P. C. Y.) 

Edward Geoffrey Smith Stanley, 14th earl of Derby (1799- 
1869), the “ Rupert of Debate,” bom at Knowslcy in Lanca- 
shire on the 29th of March 1799, grandson of the 12th earl and 
eldest son of Lord Stanley , subsequently (1834) 13th earl of Derby 
(1775-1851). He was educated at Eton and at Christ Church, 
Oxford, where he distinguished himself as a classical scholar, 
though he took no degree. In 1819 he obtained the (Chancellor’s 
prize for Latin verse, the subject being Syracuse.” He gave 
early promise of his future eminence as an orator, and in his youth 
he used to practise elocution under the instruction of Lady 
Derby, his grandfather’s second wife, the actress, Elizabeth 
Farren. In 1820 he was returned for Stockbridge in Hampshire, 
one of the nomination boroughs whose electoral rights were 
swept away by the Reform BUI of 1832, Stanley being a warm 
advocate of their destruction. 

His maiden speech was delivered early in the session of 1824 in 
the debate on a private bill for lighting Manchester with gas. On 
the 6th of May 1824 he delivered a vehement and eloquent speech 
against Joseph Hume’s motion for a reduction of the Irish Church 
establishment, maintaining in its most conservative form the 
doctrine that church property is as sacred as private property. 
From this time his appearances became frequent ; and be soon 
asserted his place as one of the most powerful speakers in the 
House. Specially noticeable almost from the first was the skill 
he displayed in reply. Macaulay, in an essay publLshed in 1834, 
remarked that he seemed to possess intuitively the facult)*^ which 
in most men is developed only by long and laborious practice. In 
the autumn of 1824 Stanley went on an extended tour trough 


Canada and the United States in company with Mr Labouchere, 
afterwards Lord Taunton, and Mr Evelyn Denison, afterwards 
Lord Ossington. In May of the following year he married the 
second daughter of Edward Bootle-Wilbraham, created Baron 
Skelmersdale in 1828, by whom he had a family of two sons 
and one daughter who survived. 

At the general election of 1826 Stanley renounced his connec- 
tion with Stockbridge, and became the representative of the 
borough of Preston, where the Derby influence was p^amount. 
The change of seats had this advance, that it left him free to 
speak against the system of rotten boroughs, which he did with 
great force during the Reform BUI debates, without laying himself 
open to the charge of personal inconsistency as the representative 
of a place where, according to Gay, cobblers used to ** feast three 
years upon one vote.” In 1827 he and several other distinguished 
Whigs made a coalition with Canning on the defection of the more 
unyielding Tories, and he commenced his official life as under- 
secretary for the colonies, but the coalition was broken up by 
Canning’s death in August. Lord Goderich succeeded to the 
premiership, but he never was really in power, and he resigned 
his place after the lapse of a few months. During the succeeding 
administration of the duke of Wellington (182^1830), Stanley 
and those with whom he acted were in opposition. His robust 
and assertive Liberalism about this period seemed curious after- 
wards to a younger generation who knew him only as the very 
embodiment of Conservatism. 

By the advent of Lord Grey to power in November 1830, 
Stanley obtained his first opportunity of showing his capacity for 
a responsible office. He was appointed to the chief secretary- 
ship of Ireland, a position in which he found ample scope 
for both administrative and debating skill. On accepting 
office he had to vacate his scat for Preston and seek re-election ; 
and he had the mortification of being defeated by the Radical 
“ orator ” Hunt. The contest was a peculiarly keen one, and 
turned upon the question of the ballot, which Stanley refused to 
support. He re-entered the House as one of the members for 
Windsor,Sir Hussey Vivian having resigned in his favour. In 1832 
he again changed his seat, being returned for North Lancashire. 

Stanley was one of the most ardent supporters of Lord Grey’s 
Reform Bill. Of this no other proof is needed than his frequent 
parliamentary utterances, which were fully in sympathy with the 
popular cry “ The bill, the whole bill, and nothing but the bill.” 
Reference may be made especially to the speech he delivered on 
the 4th of March 1831 on the adjourned debate on the second 
reading of the bill, which was marked by all the higher qualities 
of his oratory. Apart from his connexion with the genersU policy 
of the government, Stanley had more than enough to have 
employed all his energies in the management of his own depart- 
ment. The secretary of Ireland has seldom an easy task ; Stanley 
found it one of peculiar difficulty. The country was in a very 
unsettled state. The just concession that had been somewhat 
tardily yielded a short time before in Catholic emancipation 
had excited the people to make all sorts of demands, reasonable 
and unreasonable. Undaunted by the fierce denunciations of 
O’Connell, who styled him Scorpion Stanley, he discharged with 
determination the ungrateful task of carrying a coercion bill 
through the House. It was generally felt that O’C'onnell, 
powerful though he was, had fairly met his match in Stanley, 
who, with invective scarcely inferior to his own, evaded no 
challenge, ignored no argument, and left no taunt unanswered. 
The title “ Rupert of Debate ” is peculiarly applicable to him 
in connexion with the fearless if also often reckless method of 
attack he showed in his parliamentary war with O’Connell. 
It was first applied to him, however, thirteen years later by Sir 
Edward Bulwer Lytton in The New Ttmon : — 

“ One after one the lords of time advance ; 

Here Stanley meets — hen; Stanley scorns the glance I 

The brilliant chief, irregularly great. 

Frank, haughty, rash, — the Rupert of debate.” 

The best answer, however, which he made to the attacks of the 
great agitator was not the retorts of debate, effective though 
these were, but the beneficial legislation he was instrumental in 
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passing. He introduced and carried the first national education 
act for Ireland^ one result of which was the remarkable and to 
many almost incredible phenomenon of a board composed 
of Catholics^ Episcopalians and Presbyterians harmoniously 
administermg an efficient education scheme. He was also chiefly 
responsible for the Irish Church Temporalities Act, though the 
bill was not introduced into parliament until after he had quitted 
the Irish secretaryship for another office. By this measure two 
archbishoprics and eight bishoprics were abolished, and a remedy 
was provided for various abuses connected with the revenues of 
the church. As originally introduced, the bill contained a clause 
authorizing the appropriation of surplus revenues to non- 
ecclesiasti^ purposes. Th is had,howevcr, been strongly opposed 
from the first by Stanley and several other members of the 
cabinet, and it was witlidrawn by the government before the 
measure reached the Lords. 

In 1833, just before the introduction of the Irish Church 
Tempor^ities Bill, Stanley had been promoted to be secretary 
for the colonies with a seat in the cabinet. In this position it fell 
to his lot to carry the emancipation of the slaves to a successful 
practical issue. The speech which he delivered on introducing 
the bill for freeing tlie slaves in the West Indies, on the 14th of 
May 1833^ was one of the finest .specimens of his eloquence. 

The Irish Church question determined more than one turning- 
point in his political career. The most important occasion on 
which it did so was in 1834, when the proposal of the government 
to appropriate the surplus revenues of the church to educational 
purposes led to his secession from the cabinet, and, as it proved, 
his complete and final separation from the Whig party. In the 
former of these steps he had as his companions Sir James Graham, 
the earl of Ripon and the duke of Richmond. Soon after it 
occurred, O^Connell, amid the laughter of the House, described 
the secession in a couplet from C'anning’s Loves of the Triangles : — 

** Still down thy steep, romantic Ashbourne, glides 
The Derby dilly carrying six insides.*’ 

Stanley was not content with marking his disapproval by the 
simple act of withdrawing from the cabinet. He spoke against the 
bill to which he objeded with a vehemence that showed the 
strength of his feeling in the matter, and against its authors with 
a bitterness that he himself is understood to have afterwards 
admitted to have been unseemly towards those who had so 
recently been his colleagues. The course followed by the govern- 
ment was “ marked with all that timidity, that want of dexterity, 
which led to the failure of the unpractised shoplifter.” His late 
colleagues were compared to thimble-riggers at a country fair,” 
and their plan was “ petty larceny, for it had not the redeeming 
qualities of bold and open robbery.” 

In the end of 1834, Lord Stanley, as he was now styled by 
courtesy, his father having succeeded to the earldom in October, 
was invited by Sir Robert Peel to join the short-lived Con- 
servative ministry which he formed after the resignation of Lord 
Melbourne. Though he declined the offer for reasons stated in a 
letter published in the Peel memoirs, he acted from that date 
with the Conservative party, and on its next accession to power, 
in 1841, he accepted the office of colonial secretary, which he had 
held under Lord Grey. His position and his temperament alike, 
however, made him a thoroughly independent supporter of any 
party to which he attached himself. When, therefore, the injury 
to health arising from the late hours in the Commons led him 
in 1844 to seek elevation to the Upper House in the right of his 
father’s barony. Sir Robert Peel, in acceding to his request, had 
the satisfaction of at once freeing himself from tlie possible effects 
of his “ candid friendship ” in the House, and at the same time 
^eatly strengthening the debating power on the C'onservative 
side in the other. If the premier in taking this step had any 
presentiment of an approaching difference on a vital question, it 
was not long in being realized. When Sir Rol)ert Peel accepted 
the policy of free trade in 1846, the breach between him and I^rd 
Stanley was, as might have been anticipated from the antecedents 
of the latter, mstant and irreparable. Lord Stanley at once 
asserted himself as the uncompromising opponent of that policy, 
and he became the recognized leader of the Protectionist party. 


having Lord George Bentinck and Disraeli for his lieutenants 
in ^e Commons. They did all that could be done in a case in 
which tlie logic of events was against them, though Protection 
was never to become more than their watchword. 

It is one of the peculiarities of English politics, however, that 
a party may come into power liecause it is the only available one 
at the time, though it may have no chance of carrying the very 
principle to which it owes its organized existence. Such was the 
case when Lord Derby, who had succeeded to the earldom on the 
death of his father in June 1851, was called upon to form his first 
administration in February 1852. He was in a minority, but the 
circumstances were such that no other than a minoriti* govern- 
ment was possible, and he resolved to take the only avuilabU^ 
means of strengthening his position by dissolving parliament and 
appealing to the country at the earliest opportunity . The appe.al 
was made in autumn, but its result did not materially alter the 
position of parties. Parliament met in November, and by the 
middle of the following month the ministry had resigned in 
consequence of their defeat on Disraeli’s budget. For tlie six 
following years, during Lord Aberdeen’s “ ministry of all the 
talents ” and Lord Palmerston’s premiership. Lord Derby 
remained at the head of tlie opposition, whose policy gradually 
Ixicame more generally Conservative and less distinctively 
Protectionist as the hopelessness of reversing the measures 
adopted in 1846 made itself apparent. In 1855 he was a.sked to 
form an administration after the resignation of Lord Aberdeen, 
but failing to obtain sufficient support, he declined the ta.sk. It 
was in somewhat more hopeful circumstances that, after the 
dcfe.at of Lord Palmerston on the (’onspiracy Bill in February 
1858, he assumed for the second time the reins of government. 
Though he still could not count upon a working majority, there 
was a possibility of carrying on affairs without sustaining defeat, 
which was realized for a full session, owing chiefly to the dexterous 
management of Mr Disraeli in the Commons. The one rock 
ahead was the question of reform, on which tlie wishes of the 
country^ were being (emphatically expressed, but it was not .so 
pressing as to require to be immediately dealt with. During tlie 
session of 1858 the government contrived to pass two measures 
of very' considerable importanci% one a bill to remove Jewish 
disabilities, and the other a bill to transfer the government of 
India from the East India Company to the crown. Next year 
the question of parliamentary reform had to be faced, and, 
recognizing the necessity, the government introduced a bill 
at the opening of the session, which, in spite of, or rather in 
consequence of, its “ fancy franchises,” was rejected by the 
House, and, on a dissolution, rejected also by the country. A 
vote of no confidence having been passed in the new parliament 
on the loth of June, Lord Derby' at once resigned. 

After resuming the leadership of the Opposition I-ord Derby 
devoted much of the leisure the position afforded him to the 
classical studies that had always beem conjrcmial to him. It was 
his reputation for scholarship as well as his social position that 
had led in 1852 to his appointment to the chancellorship of the 
university of Oxford, in siicce-ssion to the duke of Wellington ; 
and perhaps a desire to justify the possession of the honour on 
the former ground had something to do with his essays in the 
field of authorship. H is first venture w'as a poetical v(;rsion of the 
ninth ode of the third book of Horace, which appeanxl in Lord 
Kavensworth’s collection of translations of the Odes, In 1862 he 
printed and circulated in influential qiiarltTs a volume entitled 
Translations of Poems Ancient and Modern, with a very modest 
dedicatory letter to 1 -ord Stanhope, and the words “ Not 
published ” on the title-page. It contained, besides versions of 
I^tin, Italian, French and German poems, a translation of the 
first lx)ok of the Iliad. 'J'he reception of this volume was such os 
to encourage him to proceed with the task he had chosen as his 
magnum opus, the translation of the whole of the Iliad, which 
accordingly appeared in 1864. 

During the seven years that elapsed between Lord Derby’s 
second and third administrations an industrial crisis occurred 
in his native county, which brought out very conspicuously his 
public spirit and his philanthropy. The destitution in I-ancashire 
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caused by the stoppage of the cotton-supply in consequence of the 
American Civil War, was so great as to threaten to overtax the 
benevolence of the country. That it did not do so was probably 
due to I^>rd Derby more than to any other single man. From the 
first he was the very life and soul of the movement for relief. His 
personal subscription, munificent though it was, represented the 
least part of his service. His noble speech at the meeting in 
Manchester in December 1862, where the movement was initiated, 
and his advice at the subsequent meetings of the committee, 
which he attended very regularly, were of the very highest value 
in stimulating and directing public sympathy. His relations 
with Lancashire had always been of the most cordial description, 
notwithstanding his early rejection by Preston ; but it is not 
surprising that after the cotton famine period the cordiality 
passed into a warmer and deeper feeling, and that the name of 
Lord Derby was long cherished in most grateful remembrance 
by the factory operatives. 

On the rejection of Earl RusselFs Reform Bill in 1866, Lord 
Derby was for the third time entnistcd with the formation of a 
cabinet. Like those he had previously formed it was destined to 
be short-lived, but it lived long enough to settle on a permanent 
basis the question that had proved fatal to its predecessor. The 
“ education ** of tlie party that had so long oppased all reform to 
the point of granting household suffrage was the work of another ; 
but Lord ]>r]:)y fully concurred in, if he was not the first to 
suggest, the statesmanlike policy by which the question was 
disposed of in such a way as to take it once for all out of the region 
of controversy and agitation, 'fhe passing of the Reform Bill was 
the main business of the session 1867. The chief debates were, of 
course, in the (ommons, and Lord Derby’s failing powers pre- 
vented him from taking any large share in those which took place 
in the l^rds. His description of the measure as a “ leap in the 
dark ” wa.s eagerly caught uj), because it exactly represented the 
common opinion at the time, — the most experienced statesmen, 
while they admitted th(5 granting of household suffrage to he a 
political necessity, being utterly unable to foresee what its effect 
might be on the constitution and government <if the country. 

Finding himself unalile, from declining health, to encounter 
the fatigues of another session. Lord Derl>y resigned (»fTice early 
in 1868. The step he had taken was annoimcccl in both Houses 
on the evening of the 25th of February, and warm tributes of 
admiration and esteem were paid by the leaders of the two great 
parties. He yielded the entire leadership of the party as well 
as the premiership to Disraeli. His subsequent appearances in 
public were few and unimportant. It was noted as a consistent 
close to his political life that his last speech in the House of T^rds 
should have been a denunciation of Gladstone’s Irish Church Bill 
marked by much of his early fire and vehemence. A few months 
later, on the 23rd of October iS6p, he died at Knowsley. 

Sir Archibald Alison, writing of him when he was in the zenith 
of his powers, styles him “ by the admission of all parties the 
most perfect orator of his day.” F,ven higher was the opinion of 
Lord Aberdeen, who is reported by The Times to have said that 
no one of the giants he had listened to in his youth, Pitt, Fox, 
Burke or Sheridan, “ as a speaker, is to be compared with our 
own I^ord Derby, when I.orcl Derby is at his best.” (W. B. S.) 

Edward Hknry Stanley, 15th earl of Derby (1826- 
1893), eldest son of the 14th earl, was educated at Rugby 
and Trinity College, C'ambridge, where he took a high degree 
and became a member of the society known as the Apostles. In 
March 1848 he unsuccessfully contested the borough of Lancaster, 
and then made a long tour in the West Indies, Canada and the 
United States. During his absence he was elected member for 
King's Lynn, which he rej>resented till October i86q, when he 
succeeded to the peerage. He took his place, as a matter of 
course, among the Conservatives, and delivered his maiden speech 
in May 1850 on the .sugar duties. Just before, he had made a 
very brief tour in Jamaica and South America. In 1852 he went 
to India, and ivliile travelling in that country he was appointed 
under-secretarv for foreign affairs in his father’s first administra- 
tion. From the outset of his career he was known to be a most 
Liberal Conservative, and in 1855 Lord Palmerston offered him 


the post of colonial secretary. He was much tempted by the 
proposal, and hurried down to Knowsley to consult his father, 
who called out when he entered the room, Hallo, Stanley ! 
what brings you here ? — Has Dizzy cut his throat, or are you 
going to be married ? ” When the object of his sudden appear- 
ance had been explained, the Conservative chief received the 
courteous suggestion of the prime minister with anything but 
favour, and the offer was declined. In his father’s second 
administration Lord Stanley held, at first, the office of secretary 
for the colonies, but became president of the Board of Control on 
the resignation of Lord Ellenborough. He had the charge of the 
India Bill of 1858 in the House of Commons, became the first 
secretary of state for India, and left behind him in the India 
Office an excellent reputation as a man of business. After the 
revolution in Greece and the disappearance of King Otho, the 
people most earnestly desired to have Queen Victoria’s second 
son. Prince Alfred, for their king. He declined the honour, and 
they then took up the idea that the next best thing they could 
do would be to elect some great and wealthy English noble, not 
concealing the hope that although they might have to offer him 
a Civil lAst he would decline to receive it. Lord Stanley was the 
prime favourite as an occupant of this bed of thorns, and it has 
been said that he was actually offered the crown. That, however, 
is not true ; the offer was never formally made. After the fall of 
the Russell government in 1866 he became foreign secretary in 
his father’s ^ird administration. He compared his conduct in 
that great post to that of a man floating down a river and fending 
off from his vessel, as well as he amid, the various obstacles it 
encountered. He thought that that should be the normal 
attitude of an English foreign minister, and probably under the 
circumstances of the years 1866-1868 it was tlie right one. He 
arranged the collective guarantee of the neutrality of Luxemburg 
in 1867, negotiated a convention about the Alabama,” which, 
however, was not ratified, and most wisely refused to take any 
part in the Cretan troubles. In 1874 he again became foreign 
secretary in Disraeli’s government. He acquiesced in the 
purchase of the Suez Canal shares, a measure then considered 
dangerous by many people, but ultimately most successful ; he 
accepted the Andrassy Note, but declined to accede to the Berlin 
Memorandum. His part in the later pliases of the Riisso-Turkish 
struggle has never been fully explained, for with etjual w'isdom 
and generosity he declined to gratify public curiosity at tlie cost 
of some of his colleagues. A later generation will know better 
than his contemporaries what were the precise developments of 
policy which obliged him to resign. He kept himself ready to 
explain in the House of lA>rds the course he had taken if those 
whom he had left challenged him to do so, but from that course 
they ainsistently refrained. Already in October 1879 it was clear 
enough that he had thrown in his lot with the Liberal party, but 
it was not till March 1 880 that he publicly announced this change 
of allegiance. He did not at first take office in the second 
Gladstone government, but became secretary for the colonics in 
December 1882, holding this position till the fall of that govern- 
ment in the summer of 1885. In 1886 the old Liberal party was 
run on the rocks and went to pieces. liord Derby became a 
Liberal Unionist, and took an active part in the general manage- 
ment of that party, leading it in the House of I^ords till 1891, 
when Lord Hartington became duke of Devonshire. In j 892 he 
presided over the Labour Commission, but his healtli never 
recovered an attack of influenza which he had in 1891, and he 
died at Knowsley on the 21st of April 1893. 

During a great part of Lord Derby’s life he was deflected from 
his natural course by the accident of his position as the son of the 
leading Conservative statesman of the day. From first to last 
he was at heart a moderate Liberal. After making allowance, 
however, for this deflecting agency, it must be admitted that in 
the highest quality of the statesman, “ aptness to lie right,” he 
was surpassed by none of his contemporaries, or— if by anybody 
— by Sir George Comewall Lewis alone. He would have Ixjen 
more at home in a state of things which did not demand from its 
leading statesman great popular power ; he had none of those 
“ isms ” and “ prisms of fancy ” which stood in such good stead 
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some of his rivals. He had another defect besides the want 
of popular power. He was so anxious to arrive at right con> 
elusions that he sometimes turned and turned and turned a 
subject over till the time for action had passed. One of his best 
lieutenants said of him in a moment of impatience : I^rd 
Derby is like the God of Hegel : ‘ Er setzt sich, er vemeint sich, 
er vemeint seine Negation.’ ” His knowledge, acquired both 
from books and by the ear, was immense, and he took every 
opportunity of increasing it. He retained his old university 
habit of taking long walks with a congenial companion, even in 
London, and although he cared but little for what Is commonly 
known as society — ^the society of crowded rooms and fragments 
of sentences — he very much liked conversation. During the 
many years in which he was a member of “ The Club ” he was 
one of its most assiduous frequenters, and his loss was acknow* 
ledged by a formal resolution. His talk was generall)- grave, but 
every now and then was lit up by dry humour. 'Jbe late Lord 
Arthur Russell once said to him, after he had been buying some 
property in southern England : “So you still believe in land. 
Lord Derby.” “ Hang it,” he replied, “ a fellow must believe in 
something I ” He did an immense deal of work outside politics. 
He was lord rector of the University of Glasgow from 1868 to 
1871, and later held the same ofTice in that of Edinburgh. From 
1875 to 1893 he was president of the Royal Literary Fund, and 
attended most closely to his duties then. He succeeded Lord 
Granville as chancellor of the University of London in i8qi, and 
remained in that position till his death. He lived much in 
I^ncashirc, managed his enormous estates with great skill, and 
did a great amount of work as a local magnate. He married in 
1870 Alariu C'atharine, daughter of the 5th earl de la Warr, and 
widow of the 2nd marquess of Salisbury. 

The earl left no children and he was succeeded as i6th earl 
by his brother Frederick Arthur Stanley (1841-1908), who had 
been made a peer as Raron Stanley of Preston in 1886, He was 
secretary of state for war and for the colonies and president of 
the board of trade ; and was governor-general of Canada from 
j888 to 1893. He died on the 14th of June 1908, when his eldest 
son, Edward George Villiers Stanley, liecame earl of Derby. As 
Lord Stanley the latter had been member of parliament for the 
West Houghton division of l^ncashire from 1892 to 1906 ; he 
was financial secretary to the War Office from 1 900 to 1 903, and 
postmaster-general from 1903 to 1905. 

The best aerount of the ]5th Lord Derby is that whicli was 
prelixed by W. E. 11 . Lccky, who knew him very intimately, 
lo the edition of his speeches outside parliament, published In 
1894. (M. G. ]).) 

DERBY, a city of New Haven county, Connecticut, U.S.A., 
coextensive with the township of Derby, about 10 m. W. of New 
Haven, at the junction of the liousatonic and Naugatuck rivers. 
Pop. (1900) 7930 (2635 foreign-horn) ; (1910) 8991. It is served 
by the New York, New Haven & Hartford railway, and by 
interurban electric railways. In Derby there are an opera house, 
owned by the city, and a public library. Across the liousatonic 
is the borough of Shelton (pop. 1900, 2837), which is closely 
related, socially and industrially, to Derby, the two having a 
joint board of trade. Adjoining Derby on the N. along the 
Naugatuck is Ansonia. Derby, Ansonia and Shelton form one of 
the most important manufacturing communities in the state ; 
although their total population in 1900 (23,448) was only 2-9 % 
of the state’s population, the product of their manufactories was 
7 ’4 % of the total manufactured product of ('onnecLicut, Among 
the manufactures of Derby arc pianos and organs, woollen goods, 
pins, keys, dress stays, combs, typewriters, corsets, hosiery, guns 
and ammunition, and foundry and machine- hop products. 
Derby was settled in 1642 as an Indian trading post under the 
name Paugasset, and received its present name in 1675. The 
date of organization of the township is unknown. Ansonia was 
fomed from a part of Derby in 1889. In 1893 the borough of 
Birmingham, on the opposite side of the Naugatuck, was annexed 
to Derby, and Derby was chartered as a city. In the 18th 
century Derby was the centre of a thriving commerce with the 
West Indies. Derby is the birthplace of David Humphreys 


(1752-1818), a soldier, diplomatist and writer. General 
Washington’s aide and military secretary from 1780 until the 
end of the War of Independence, the first minister of the 
United Slates to Portugal (1790- 797) and minister to Spain in 
1797-1802, and one of the “ Hartford Wits.” 

Sv.(i Sainuvl OrciiH and Aiiilirose Beardsley, History of the Old 
Town of Derby (SpriiiKlicld. 1880) ; and tlie Town Records of Derby 
from to (Derby, 1901). 

DERBY, a municipal, county and parliamentary borough, 
and the county town of Derbyshire, England, 128J m. N.N.W. 
of Ixindon by the Midland railway ; it is also served by the 
Great Northern railway. Pop. (1891) 94,146; (1901) 114,848. 
Occupying a position almost in the centre of England, the town 
is situat.ed chiefly on the western bank of the river Derwx'iit, (»n an 
undulating site encircled with gentle eminences, from which flow 
the Markeaton and other brooks. In the second half of the 1916 
century the prosperity of the town was enlianced l)y the establish- 
ment of the head offices and principal workshops of the Midland 
Railway (Company. Derby possesses several handsome public 
buildings, including the town hall, a spacious range of buildings 
erected for the postal and inland revenue offices, the county hall, 
com exchange and market liall. Among churches may be 
mentioned St Peter's, a fine liuilding prineipalh' of Perpendicular 
date but with earlier portions ; St Alkmund’s with its lofty spire, 
Decorated in style ; St Andrew’s, in the same style, by Sir G. G. 
Scott ; and All Saints', which contains a beautiful choir-screen, 
good stained glass and monuments by L. F. Roubiliac, Sir 
Francis ('hantrey and others. The Iwidy of this church is in 
classic style (1725), hut the tower was built 1509-1527, and is onti 
of the finest in the midland counties, Vmilt in three tiers, and 
crowned with battlements and pinnacles, which give it a total 
height of 210 ft. The Roman C'atholic church of St Mary is one 
of the best examples of the work of A. W. Pugin, 'fhe Derby 
grammar school, one of the most ancient in England, was plated 
in 1160 under the administration of the chapter of Darlcy Abbey, 
w-hich lay a little north of Derln-. It occupies St Helen’s House, 
once the town residence of the Strutt family, and has bt'cn 
enlarged in modern tinujs, acx'ommodating aliout 160 boys. 'J'he 
Derbv municipal technical college is administered by the corpora- 
tion. Otht”* institutions include schools of science and art, 
public library, museum and art gallery, the Devonshire alms- 
hou.s(?s, a remodelled foundation inaugurated by Elizabelh, 
countess of Shrew\sbiiry, in the 16th centuiy, and the town am) 
county infirmary. The free library and museum buildings, 
together with a recreation ground, were gifts to the town from 
M. T. Bass, M.P. (d. 1884), while an arboretum of .seventeen 
acres was presented lo the town liy Joseph Strutt in 1840. 

Derby has he(!n long celebrated for its porcelain, whii’h 
rivalled that of Saxony and France. This manufacture was 
introduced about 1750, and although for a time partially 
abandoned, it has l>ecn revi\Td. There are also spar works where 
the fluor-spar, or Blue John, is wroiiglit into a variety of useful 
and ornamental articles, 'i'he manufacture of silk, hosiery, lace 
and cotton formerly employed a large portion of the population, 
and there are still numerous silk mills and elastic web works. 
Silk “ throwing ” or spinning was introduced into England in 
1717 by John Lombe, who found out. the secrets of the craft 
when visiting Piedmont, and set up machinery in Derby. Other 
industries include the manufacture of paint, .shot, white and 
red lead and varnish ; and there are and tanneries. 

The manufacture of hosiery profited greatly l)y the inventions 
of Jedediah Strutt about 1750. In the northern suburb of 
Littlechester, there arc chcnii(?al and steam Iwiler works, 'rhe 
Midland railway works employ a large number of hands. Derby 
is a suffragan bishopric in the diocese of Southwell. Tlic parlia- 
mentary Iwrough returns two members. The town is governed 
by a mayor, sbeteen aldermen and forty-two counciPors. Area, 
3449acTcs. , . ^ 

Littlechester, as its name indicates, was the site* of a Roman 
fort or village ; the site is in great part built ov(fr and the remains 
ractically effaced. Derby wa.s known in the time of the 
eptareby as Northworthig, and did not receive the name of 
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Deoraby or Derby until after it was given up to the Danes by the 
treaty of Wedmore and had become one of their five boroughs, 
probably ruled in the ordinaiy way by an earl with twelve 
“ lawmen ” under him. Being won back among the sweeping 
conquests of yEthelflaed, lady of the Mercians, in 917, it prospered 
during the loth century, and by the reign of Edward the Con- 
fessor there were 243 burgesses in Derby. However, by 1086 this 
number had decreased to loo, while 103 “ manses ” which used 
to be assessed were waste. In spite of this the amount rendered 
by the town to the lord had increased from £24 to £30. The first 
extant charter granted to Derby is dated 1 206 and is a grant of all 
those privileges which the burgesses of Nottingham had in the 
time of Henry I. and Henry IT., which included freedom from toll, 
a gild merchant, power to elect a provost at their will, and the 
privilege of holding the town at the ancient farm with an increase 
of £10 yearly. The charter also provides that no one shall dye 
cloth within ten leagues of Derby except in the borough. A 
second charter, granted by Henry III. in 1229, limits the power of 
electing a provost by requiring that he shall be removed if he 
be displeasing to the king. Henry III. also granted the buigesses 
two other charters, one in 1225 confirming their privileges and 
granting that the comtiaius of Derby should in future be held on 
Thursdays in the borough, the other in 1260 granting that no 
Jew should be allowed to live in the town. In 1337 Edward 111 . 
on the petition of the burgesses granted that they might have two 
bailiffs instead of one. Derby was incorporated by James I. in 
16 1 1 under the name of the bailiffs and burgesses of Derby, but 
(■harles I. in 1637 appointed a mayor, nine aldermen, fourteen 
brethren and fourteen capital burgesses. In 1680 the burgesses 
were obliged to resign their charters, and received a new one, 
which d id not, however, alter the government of the town . Derby 
has been represented in parliament by two members since 1295. 
In the rebellion of 1745 the young Pretender marched with his 
army as far south as Derby, where the council was held which 
decidefl that he should return to Scotland instead of going on to 
London. 

Among early works on Derby are W. TTutton, History of Derby 
(London, 1791) ; R. Simpson, History and Antiquities of Derby 
(Derby, 1826). 

DERBYSHIRE, a north midland county of England, boundcxl 
N. and N.Pl by Yorkshire, E. by Nottinghamshire, S.E. and S. by 
Leicestershire, S. and S.W. by Staffordshire, and W. and N.W. by 
Cheshire. The area is 1029-5 sq. m. The physical aspect is much 
diversified. The extreme south of the county is lacking in 
picturesquencss, being for the most part level, with occasional 
slight undulations. The Peak District of the north, on the other 
hand, though inferior in grandeur to the mountainous Lake 
District, presents some of the finest hill scenery in England, 
deriving a special beauty from the richly wooded glens and 
valleys, such as those of Castlcton, Glossop, Dovedale and 
Millersdale. The character of the landscape ranges from the wild 
moorland of the Cheshire borders or the grey rocks of the Peak, 
to the park lands and woods of the Chatsworth district. Some of 
the woods are noted for their fine oaks, those at Kedleston, 3 m. 
from Derby, ranking among the largest and oldest in the kingdom. 
From the northern hills the streams of the county radiate. 
Those of the north-west belong to the Mersey, and those of the 
north-east to the Don, but all the others to the Trent, which, like 
the Don, falls into the Humber. The principal river is the Trent, 
which, rising in the Staffordshire moorlands, intersects the 
southern part of Derbyshire, and forms part of its boundary 
with Leicestershire. After the Trent the mast important river 
is the Derwent, one of its tributaries, which, taking its rise in the 
lofty ridges of the High Peak, flows southward through a beautiful 
valley, receiving a number of minor streams in its course, includ- 
ing the Wye, which, rising near Buxton, traverses the fine 
Millersdale and Monsal Dale. The other principal rivers are the 
following : The Dane rises at the junction of the three counties, 
Staffordshire, Cheshire and Derbyshire. The Goyt has its source 
a little fi^ther north, at the base of the same hill, and, taking a 
N.N.E. direction, divides Derbyshire from Cheshire, and falls into 
the Mersey. The Dove rises on the southern slope, and flows as 


the boundary stream between Derbyshire and Staffordshire for 
nearly its entire course. It receives several feeders, and falls into 
the Trent near Repton. The Erewash is the boundary stream 
between Nottinghamshire and Derbyshire. The Rother rises 
about Baslow, and flows into Yorkshire, with a northerly course, 
joining the Don. Besides the attractions of its scenery Derby- 
shire possesses, in Buxton, Matlock and Bakewell, three 
health resorts in much favour on account of their medicinal 
springs. 

The whole northward extension of the county is occupied by 
the plateau of the Peak and other plateau-like summits, the 
highest of which are of almost exactly similar elevation. Thus 
in the extreme north Bleaklow Hill reaches 2060 ft., while 
southward from this point along the axis of main elevation are 
found Shelf Moss (2046 ft.), and Kinder Scout and other summits 
of the Peak itself, ranging up to 2088 ft. This plateau-mass is 
demarcated on the north and west by the vales of the Etherow 
and Goyt, by the valley of the Derwent on the east, and in part 
by that of its tributary the Noe on the south. The flanks of the 
plateau are deeply scored by abrupt ravines, often known as 
“ doughs ” (an Anglo-Saxon word, cloh) watered by streams 
which sometimes descend over precipitous ledges in picturesque 
falls, such as the Kinder Downfall, formed by the brook of that 
name which rises on Kinder Scout. The most picturesque 
doughs are found on the south, descending to Edale, and on the 
west. Edale is the upper part of the Noe valley, and the narrow 
gorge at its head is exceedingly beautiful, as is the more gentle 
scenery of the Vale of Hope, the lower part of the valley. In a 
branch vale is situated Castleton (^.w.), with the ruined Peak 
('a.stle or ('astle of the Peak, and the Peak Cavern, Blue John 
Mine and other caves. The upper Derwent valley, or Derwent 
Dale, is narrow and well wooded. In it, near the village of 
Derwent ('hapel, is Derwent Hall, a fine old mansion formerly 
a seat of the Newdigate family. On Derwent Edge, above the 
village, arc various peculiar rock formations, known by such 
names as the Salt-cellar. Ashopton, another village lower down 
the dale, is a favourite centre, and here the main valley is joined 
by Ashop Dale, a bold defile in its upper part, penetrating the 
heart of the Peak. 

The well-known high road crossing the plateau from east to 
west, between the lower Derwt!nt valley, Bakewell, Buxton and 
Macclesfield, shows the various t5rpes of scenery characteristic 
of the limestone hill-country of Derbyshire south of the Peak 
itself. The lower Derwent valley, about Chatsworth, Rowsley, 
Darley and Matlock, is open, fertile and well wooded. The road 
leads up the tributary valley of the Wye, which after Bakewell 
quickly narrows, and in succe.ssive portions is known as Monsal 
Dale, Millersdale (which the main road docs not touch), Chee 
Dale and Wye Dale. On the flanks of these beautiful dales bold 
cliffs and bastions of limestone stand out among rich woods. 
Near the mouth of the valley, about Stanton, the fantastic 
effects of weathering on the limestone are especially well seen, 
as in Rowtor Rocks and Robin Hood’s Stride, and in the same 
locality are a remarkable number of tumuli and other early 
remains, and the Hermitage, a cave containing sacred carvings. 
From Buxton the road ascends over the high moors, here open 
and grassy in contrast to the heather of the Peak, and shortly 
after crossing the county boundary, reaches the head of the pass 
well known by the name of an inn, the Cat and Fiddle, at its 
highest point, 1690 ft. 

South of Buxton the elevations along the main axis decrease, 
thus Axe Edge reaches 1600 ft., and this height is nowhere 
exceeded as the hills sink to the plain valley of the Trent. The 
dales and ravines which ramify among the limestone heights are 
characteri.stic and beautiful, and the valley of the Dove 
or Dovedale, on the border with Stafford.shire, is as famous as 
any of the northern dales. Swallow-holes or waterwom caverns 
are common in many parts of the limestone region. The hills 
east of the Derwent are nowhere so high as those to the west — 
Margley Hill reaches 1793 ft., Howden Edge 1787 ft. and Der- 
went Moors 1505 ft. The plateau t3rpe is maintained. The 
valley of the Derwent provides the most attractive scenery in 
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the southern part of the county^ from Matlock southward by 
Heage^ Belper and DuiEeld to I^rby. 

Geology. — Five well-contrasted types of scenery in Derbyshire are 
clearly traceable to as many varieties of rock ; the bleak dry uplands 
of the north and east, with deep-cut ravines and swift clear streams, 
are due to the great mass of Mountain Limestone ; round the lime- 
stone boundary are the valleys with soft outlines in the Pendlcsidc 
Shales ; these are succeeded by the rugged moorlands, covered with 
heather and peat, which are due to the Millstone Grit series ; east- 
ward lies the Derbyshire Coalfield witli its gently moulded grass- 
covered hills ; southward is the more level tract of red Triassic rocks. 
The principal structural feature is the broad anticline, its axis running 
north and south, which has brought up the Carboniferous Limestone ; 
this uplifted region is tlie southern extremity of the Pennine Range. 
The Carboniferous or " Mountain ** Limestone is the oldest formation 
in the county ; its thickness is not known, but it is certainly over 
2000 ft. ; it is well exposed in the numerous narrow gorges cut by the 
Derwent and its tributaries and by the Dove on the Staffordshire 
border. Ashwood Dale, Chee Dale, Millersdale, Monsal Dale and the 
valley at Matlock are sdl flanked by abrupt sides of tliis rock. It is 
usually a pale, thick-bedded rock, sometimes 1)1 uc and occasionally, 
as at Ashford, black. In some places, e.g. lliorpe Cloud, it is highly 
fossiliferous, but it is usually somewhat barren except for abundant 
crinoids and smallcsr organisms. It Ls polished in large slabs at 
Ashford, where crinoidal, black and “ rosewood " marbles are pro- 
duced. Volcanic rocks, locally called “ Toiidstone," are represented 
in the limestones by intrusive sills and flows of doleritc and by necks 
of agglomerate, notably near Tideswell, Millersdale and Matlock. 
Beds and nodules of chert arc abundant in the upper parts of the 
limestone ; at Bakewell it is quarried for use in the Potteries. At 
.some points the limestone has been dolomitized ; near Bonsall it has 
been converted into a granular siliciiied rock. A scries of black 
shales with nodular limestones, the Pendlesitle series, rests upon the 
Mountain Limestone on the east, south and north-west ; much of the 
upper course of the Derwent has been cut tlirough these soft bi'^^ls. 
Mam Tor, or tiie Shivering Mountain, is made of these shales. Next 
in upward sequence is a thick mass of sandstones, grits and shales — 
the Millstone Grit scries. On the west side these extend from 
Bliicklow Hill to Axe Edge j on the east, from Derwent Edge to near 
Derby ; outlying Tnasses form the rough moorland on Kinder Scout 
and the picturesejue tors near Stanton -by- Youlgreave. A small 
patch of Millstone Grit and Limestone occurs in the south of the 
county about Melbourne and I'icknall. The Coal Measures repose 
upon the Millstone (irit ; the largest area of these rocks lies on the esast, 
whCTe they are ccmterniinous with the cofilficlds of Yorkshire ancl 
Nottingham. A small triict, j)art of the I-eicestershire coalfield, lies 
in the south-east corner, and in the north-west corner a ])ortion of the 
Lancashire coalfield appears aUmt New Mills and Wlialey Bridge. 
They yield valuable coals, clays, marls and ganistcr. East of 
Bolsover, the Coal Measures are covered iinconformably by the 
Permian breccias and magnesian limestone. Flanking the hills 
between Ashlioume and Quamdon are red beds of Bun ter marl, 
sandstone and conglomerate ; they also appear at Morley, east of the 
Derwent, and again round tlie small southern coalfield. Most of the 
southern part of the county is occupictl by Keuper marls and sand- 
.stoTies, the Ifittcr yield good building stone ; and at Chellaston the 
gypsum beds in the former are excavated on a large scale. Much of 
the Triassic area is covered superficially by glacial drift and alluvium 
of the Trent. Local boulders as well as northern erratics are found 
in the valley of the Derwent. The bones of Pleistocene mammals, 
the rhinoceros, mammoth, bi.son, hyaena, &c., have l)ccii found at 
numerous places, often in caves and fissures in tluj limestones, e.g. at 
Castleton, Wirksworth and Creswell. At Dovelioles tlie Meiocenc 
Mcistodon has been reported. Galena and other lead ores arc 
abundant in veins in the limestone, but they are now only worked on 
a large scale at Mill Close, near Win.stcr; calamine, zinc, blende, 
barytes, calcitc and fluor-spar are common. A peculiar variety of the 
last named, called “ Blue John,"' is found only nciir Castleton j at 
the same place occurs the remarkable elastic bitumen, elatcrite." 
Limestone is quarried at Buxton, Millersdale aiid Matlock lor lime, 
fluxing and chemical purposes. Good .sandstone is obtained from 
the Millstone Grit at StancUfle, Tansley and WhalstandwelL Cal- 
careous tufa or travertine occurs in the valley of Matlock and else- 
where, and in some places is still being deposited by springs. Large 
pits containing deposits of white sand, clay and pebbles are found 
in the limestone at Longelifl, Newhaven and Carsington. 

Climate. — ^From the elevation which it attains in its northern 
division the county is colder and is rainier than other midland 
counties. Even in summer cold and thick fogs are often seen 
hwging over the rivers, and clinging , to the lower parts of the 
hills, and hoar-frosts are by no means unknown even in June 
and July. The winters in the uplands are generally severe^ and 
the rainfall heavy. At Buxton, at an elevation of about looo ft., 
the mean temperature in January is 34-9® F., and in July 57-5% 
the mean annual being 45*4®. These conditions contrast with 
those at Derby, in the southern lowland, where the figures are 


respectively 37-5®, 61 *2® and 48-8°, while intermediate conditions 
are found at Belper, 9 m. higher up the Derwent valley, where 
the figures are 36-3®, 59*9® and 47*3°- The contrasts shown by 
the mean annual rainfall are similarly marked. Thus at Wood- 
head, lying high in the extreme north, it is 52-03 in., at Buxton 
49-33 in., at Matlock, in the middle part of the Derwent valley, 
35-2 in., and at Derby 24-35 in. 

Agriculture. — A little over seven-tenths of the total area of 
the county is under cultivation. Among the higher altitudes of 
north Derbyshire, where the soil is poor and the climate harsh, 
grain is unable to flourish, while even in the more sheltered parts 
of this region tlie harvest is usually belated. In such districts 
sheep farming is chiefly practised, and there is a considerable 
area of heatli pasture. Farther south, heavy cn>ps of wheat, 
turnips and other cereals and green crops are not uncommon, 
while barley is cultivated about Repton and Gresley, and also in 
the east of the county, in order to supply the Burton breweries. 
A large part of the Trent valley is under permanent pasture, 
being devoted to cattle-fccding and dairy -farming. This industry 
has prospered greatly, and the area of permanent pasture 
encroaches continually upon that of arable land. Derbyshire 
cheeses are exported or sent to London in considerable quantities ; 
and cheese fairs are held in various parts of the county, as at 
Ashbourne and Derby. A feature of the upland districts is the 
total absence of hedges, and the substitution of limestone walls, 
put together without any mortar or cement. 

Other Industries. — ^The manufactures of Derbyshire are both 
numerous and important, embracing silks, cotton hosiery, iron, 
woollen manufactures, lace, clastic web and brewing. For many 
of these this county has long been famous, especially for that of 
silk, which is carried on to a large extent in Derby, as well as in 
Belper and Duifield. Derby is also celebrated for its china, and 
silk-throwing is tlie principal industry of the town. Elastic web 
weaving l)y power looms is carried on to a great extent, and the 
manufacture of lace and net curtains, gimp trimmings, braids 
and cords. In the county town and neighbourhood are several 
important chemical and colour works ; and in various parts of 
the county, as at Belper, Cromford, Matlock, Tutbury, are cotton- 
spinning mills, as well as ho.siery and tape manufactories. The 
principal works of the Midland Railway Company arc at Derby. 
The principal mineral is coal. Ironstone is not extensively 
wrought, but, on account of the abundant supply of coal, large 
quantities are imported for smelting purposes. Tlierc are 
smelting furnaces in several districts, as at Alfreton, Chesterfield, 
Derby, Ilkeston. Besides lead, gypsum and zinc are raised, to 
a sm^l extent ; and for the quarry' ing of limestone Derbyshire is 
one of the principal English counties. The east and the extreme 
south-west parts arc the principal industrial districts. 

Communications. — The chief railway serving the county is the 
Midland, the south, east and north being starved by its main line 
and branches. In the north-east ancl north the Great Central 
system touches the county ; in the west the North Staffordshire 
and a branch of the I^ndon & North-Western ; while a branch of 
the Great Northern .serves Derby and other places in the south. 
The Trent & Mersey canal crosses the southern part of the county, 
and there is a branch canal (the Derby) connecting Derby with 
this and with the Erewash canal, which runs north from the 
Trent up the Erewash valley. From it there is a little-used 
branch (the Cromford canal) to Matlock. 

Population and Administration. — The area of the ancient 
county is 658,885 acres, with a population in 1891 of 528,033, 
and 1901 of 620,322. The area of the administrative county is 
652,272 acres. The county contains six hundreds. The municipal 
boroughs are Chesterfield (pop. 27,185), Derby, a county borough 
and the county town (114,848), Glossop (21,526), Ilkeston 
(35,384). The other urban districts are Alfreton (i 7 jSo 5 )» 
Alvaston and Boulton (1279), Ashbourne (4039)^ Bakewell (2850), 
Baslow and Bubncll (797), Belper (10,934), Bolsover (6844) 
Bonsall (1360), Brampton and Walton (2698), Buxton (10,181), 
Clay Cross*(8358), Dronfield (3809), Pairfield (2969), Heage (2889), 
Heanor (16,249), Long Eaton (13,045), Matlock (5979), Matlock 
Bath and Scartbin Nick (1819), Newbold and Duaston (5986), 
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New Mills (7773), North Darley (2756), Ripley (10,111), 
South Darley (788), Swadlincote (18,014), Whittington (94^6), 
Wirks worth (3807). Among other towns may be mentioned 
Ashover (2426), Barlborough (2056), (^apel-en-le-Frith (4626), 
Clowne (3896), Crich (3063), Killamarsh (3644), Staveley (i 1,420), 
Whitwell (3380). The county is in the Midland circuit, and 
assizes are held at Derby. It has one court of quarter sessions 
and is divided into fifteen petty sessional divisions. The boroughs 
of Derby, Chesterfield and Glossop have separate commissions of 
the peace, and that of Derby has also a separate court of quarter 
sessions. The total number of civil parishes is 314. Tlie county 
is mainly in the diocese of Southwell, with small portions in the 
dioceses of Peterborough and Lichfield, and contains 255 ecclesi- 
astical parishes or districts. The parliamentary divisions of 
the county are High Peak, North-Eastern, Chesterfield, Mid, 
Ilkeston, Southern and Western, each returning one memlier, 
while the parliamentary borough of Derby returns two members. 

The earliest English settlements in the district which 
is now Derbyshire were those of the West Angles, who in the 
course of their northern conquests in the 6th century pushed 
their way up the valleys of the Derwent and the Dove, where they 
became known as the Peesaetan. I-ater the district formed the 
northern division of Mercia, and in 848 the Mercian witenagemot 
assembled at Repton. In the 9th century the district suffered 
frequently from the ravages of the Danes, who in 874 wintered at 
Repton and destroyed its famous monastery, the burial-place of 
the kings of Mercia. Derby under Guthrum was one of the five 
Danish burghs, but in 917 was recovered by iElhelflied. In 924 
Edward the Elder fortified Bakewell, and in 942 Edmund 
regained Derby, which had fallen under the Danish yoke. 
Barrows of the Saxon period are numerous in Wirksworth 
hundred and the Bakewell district, among the most remarkable 
being White-low near Winster and Hower\s-low near Tissington. 
There are Saxon cemeteries at Siapenhill and Foremark Hall. 

Derbyshire probably originated as a shire in the time of 
iEthclstan, but for long it maintained a very close connexion with 
Nottinghamshire, and the Domesday Survey gives a list of local 
customs affecting the two counties alike. The two shire-courts 
sat together for the Domesday Inquest, and the counties were 
united under one sheriff until the time of Elizalieth. The villages 
of Appleby, Oakthorpe, Donisthorpe, Stretton-en-lc- Field, 
Willesley, Chilcote and Measham were reckoned as part of 
Derbyshire in 1086, although separated from it by the I^icester- 
shire parishes of Over and Nether Scat. 

The early divisions of the county were known as wapentakes, 
five being mentioned in Domesday, while i3lh-('xnitury documents 
mention seven wapentakes, corresponding with the six present 
hundreds, except that Repton and Gresle> were then reckoned as 
separate divisions. In the 14th centur}’- the divisions were more 
frecpicntly described fis hundreds, and Wirksworth alone retained 
the designation wapentake until modern times. Ecclesiastically 
the county constituted an archdeaconry’’ in the diocese of 
Lichfield, comprising the six deaneries of DcrVry, Ashbourne, 
High Peak, ("astillar, Chesterfield and Repington. In 1884 it 
was transferred to the newly formed diocese of Southwell, The 
assizes for Nottinghamshire and Derbyshire were held at 
Nottingham until the reign of Henry III., when they were held 
alternately at Nottingham and Derby until 1 569, after which the 
Derbyshire assizes were held at Derlry. The court of the Honour 
of Peverel, held atilasford in Nottinghamshire, which formerly 
exercised jurisdiction in the hundreds of Scarsdale, the Peak and 
Wirksworth, was abolished in 1849. The miners of Derbyshire 
formed an independent community under the jurisdiction of 
a steward and barmosters, who held two Barmote courts 
(q.v.) every year. The forests of Peak and Duffield had their 
separate courts and officers, the justice seat of the former being 
in an extra-parochial part at equal distances from Castleton, 
Tideswell and Bowden, while the pleas of Duffield Forest were 
held at Tutbury. Both were disafforested in the 17th 
century. 

The greatest landholder in Derbyshire at the time of the 
Domesday Survey was Hemy- de Ferrers, who owned almost the 


whole of the modem hundred of Appletree. The Ferrers estates 
were forfeited by Robert, earl of Derby, in the reign of Henry III. 
Another great Domesday landholder was William Peverel, the 
historic founder of Peak Castle, whose vast possessions were 
known as the Honour of Peverel. In 1155 the younger Peverel 
was disinherited for poisoning the earl of Chester, and his estates 
forfeited to the crown. Few Englishmen retained estates of any 
importance after the Conquest, but one. Elfin, an under-tenant 
of Henry de Ferrers, not only held a considerable property but 
was the ancestor of the Derbyshire family of Brailsford. TTie 
fiimilies of Shirley and Gresley can also boast an unbroken descent 
from Domesday tenants. 

During the rebellion of Prince Henry against Henry IT. the 
castles of Tutbury and Duffield were held against the king, and 
in the civil wars of John^s reign Bolsover and Peak Castles were 
garrisoned by the rebellious barons. In the Barons’ War of the 
reign of Henry III. the earl of Derby was active in stirring up 
feeling in the county against the king, and in J266 assembled 
a considerable force, which was defeated by the king’s party at 
Chesterfield. At the time of the Wars of the Roses discontent 
was rife in Derbyshire, and riots broke out in 1443, but tlie county 
did not lend active support to either party. On the outbreak of 
the Civil War of the 17th century, the county at first inclined 
to support the king, who received an enthusiastic reception 
when he visited Derby in 1642, but by the close of 1643 Sir 
John Cell of Hopton had secured almost the whole county for 
the parliament. Derby, however, was always royalist in sym- 
pathy, and did not finally surrender till 1646 ; in 1659 it rebelled 
against Richard Cromwell, and in 1745 entertained the young 
Pretender. 

Derbyshire has always been mainly a mining and manufactur- 
ing county, though the rich land in the south formerly produced 
large quantities of corn. The lead mines were worked by the 
Romans, and the Domesday Survey mentions lead mines at 
Wirksworth, Matlock, Bakewell, Ashford and Crich. Iron lias 
also been produced in Derbyshire from an early date, and coal 
mines were worked at Norton and Alfreton in the beginning of the 
14th century. The woollen industry flourished in the county 
before the reign of John, when an exclusive privilege of dyeing 
cloth wiis conceded to the burgesses of Derby. Thomas Fuller 
writing in 1662 mentions lead, malt and ale as the chief products 
of the county, and the Buxton waters were already famous in his 
day. The i8th century saw the rise of numerous manufactures. 
In 1718 Sir Thomas and John Lombe set up an improved silk- 
throwing machine at Derby, and in 1758 Jedediah Strutt intro- 
duced a machine for making ribbed stockings, which became 
famous as the “ Derby rib.” In 1771 Sir Richard Arkwright set 
up one of his first cotton mills in Cromford, and in 1787 there 
were twenty-two cotton mills in the county. The Derby porcelain 
or china manufactory was started about 1750. 

From 1295 until the Reform Act of 1832 the county and town 
of Derby each returned two members to parliament. From this 
latter date the county returned four members in two divisions 
until the act of 1868, under w'hich it returned six members for 
three divisions. 

Antiquities , — ^Monastic remains arc scanty, but there are 
interesting portions of a priory incorporated with the school 
buildings at Repton. The village church of Beauchief Abbey, 
near Dronfield, is a remnant of an abbey founded c, 1175 
Robert Fitzranulf. It has a stately transitional Norman tower, 
and three fine Norman arches. Dale Abbey, near Derby, was 
founded early in the 13th century for the Premonstratensian 
order. The ruins are scanty, but the east window is preserved, 
and the present church incorporates remains of the ancient rest- 
house for pilgrims. The church has a peculiar music gallery, 
entered from without. The abbey church contained famous 
stained glass, and some of this is preserved in the neighbouring 
church at Morley. Derbyshire is rich in ecclesiastical architecture 
as a whole. The churches are generally of various stylas. The 
chancel of the church at Repton is assigned to the second half of 
the loth century, though subsequently altered, and the crypt 
beneath is supposed to be earlier still ; its roof is supported by 
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four round pillars, and it is approached by two stairways. Other 
renuiins of pre-(^nquest date are the chancel arches in the 
churches of Marston Montgomery and of Sawley ; and the 
curiously carved font in Wilne church is attributed to the same 
period. Examples of Norman work are frequent in doorways, 
as in the churches of Allestree and Willington near Repton, 
while a fine tympanum is preserved in the modem church of 
Findern. There is a triple-recessed doorway, with arcade above, 
in the west end of Bakewcll church, and there is another fine 
west doorway in Melbourne church, a building principally of the 
late Norman period, with central and small western towers. 
In restoring this church curious mural paintings were discovered. 
At Steetley, near Worksop, is a small Norman chapel, with 
apse, restored from a ruinous condition j Youlgrave church, a 
building of much general interest, has Norman nave pillars and 
a fine font of the same period, and Normanton church has a 
peculiar Norman corbel table. The Early English style is on 
the whole less well exemplified in the county, but Ashbourne 
church, with its central tower and lofty spire, contains beautiful 
details of this period, notably the lancet windows in the Cockayne 
chapel. 

llie parish churches of Dronfield, Hathersage (with some 
notable stained glass), Sandiacre and Tideswell exemplify the 
Decorated period ; the last is a particularly stately and i:)eautiful 
building, with a lofty and ornate western tower and some good 
early brasses. The churches of Dcthic, Wirks worth and C'hester- 
field are typical of the Perpendicular period ; that of Wirksworth 
contains noteworthy memorial cliapels, monuments and brasses, 
and that of Chesterfield is celebrated for its crooked spire. 

The remains of castles are few ; the ancient Tlolsover (hstle is 
replaced by a castellated mansion of the T7th century ; of the 
Norman Peak Castle near C!astleton little is left ; of Codnor 
Chstle in the Erewash valley there arc picturesque ruins of the 
13th century. Among ancient mansions Derbyshire possesses 
one of the most famous in England in Haddon Hall, oi the 
15th century. Wingfield manor house is a ruin dating from 
the same century. Hardwick Hall is a very perfect example of 
Elizabethan building ; ruins of the old Tudor liall stand near by. 
Other Elizabethan examples are Barlborough and Tissington 
Halls. 

The village of Tissington is noted for the maintenance of an 
old custom, that of well-dressing.” On the Thursday before 
Easter a special church service is celebrated, and the wells are 
beautifully ornamented with flowers, prayers being offered at 
each. The ceremony has been revived ^so in several other 
Derbyshire villages. 

S(!e Davies, New Historical and Descriptive View of Derbyshire 
(Belpcr, 181 t) ; D. I.ysoiis, Magna Uritanniaj vol. v. (London, 1817) ; 
Maunder, Derbyshire Miners* (t lossary (Bakewell, i8'.s/|) ; R. Simpson, 
Collection of Fragments illustrative of the History of Derbyshire (182G) ; 
S. Glover, History and Gazetteer of the County of Derby ^ ed. 'f. Noble, 
part I of vols. i. and ii. (Derby, 1831-1833) ; T. Bateman, Vestiges 
of the Antiquities of Derbyshire (London, 18^8) ; L. jewitt, Ballads 
and Songs of Derbyshire (London, 1867) ; J. C. Cox, Notes on the 
Churches of Derbyshire (Chester, 1875), and Thr^e Centuries of 
Derbyshire Annals (2 vols., London, 1890) ; R, N. Worth, Derby^ in 
'* Popular County Histories" (London, j886) ; J. P. Yeatman, 
Feudal History of the County of Derby (3 vols.^ London, 18S6-1893) ; 
Victoria County History y Derbyshire, See also Notts and Derbyshire 
Notes and Queries, 

DEREHAM (properly East Dereham), a market town in the 
Mid parliamentary division of Norfolk, England, 122 m. N.N.E. 
from I/;)ndon by the Great Eastern railway. Pop. of urban 
district (1901) 5545. Tlie church of St Nicholas is a cruciform 
Perpendicular .structure with a beautiful central tower, and some 
portions of earlier date. It contains a monument to W'illiam 
Cowper, who came to li^•e here in 1796, and the C'ongregational 
chapel stands on the site of the house where the poet spent his 
last days. Dereham is an important agricultural centre with 
works for the manufacture of agricultural implements, iron 
foundries and a malting industry. 

DERELICT (from I^t. derelrnquere, to forsake), in law, 
property thrown away or abandoned by the owner in such a 
manner as to indicate that he intends to make no further claim to 
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it. The word is used more particularly with respect to property 
abandoned at sea (see Wreck), but it is also applied in other 
senses ; for example, land gained from the sea by receding of the 
water is termed dereliction. Land gained gradually and slowly 
by dereliction belongs to the owner of the adjoining land, but in 
the case of sudden or considerable dereliction the land belongs to 
the Crown. This technical use of the term “ dereliction ” is to 
be distinguished from the more general modern sense, dere- 
liction or abandonment of duly, which implies a culpable failure 
or neglect in moral or legal obligation. 

pifflENBOURGv JOSEPH (1811-1895), Franco - German 
orientalist. He was a considerable force in the educational 
revival of Jewish education in France. He made great contribu- 
tions to the knowledge of Saadia, and planned a complete edition 
of Saadia' s works in Arabic and French. A large part of this 
work appeared during his lifetime. He also wrote an Essai sur 
Vhistoire et la geograpjiie de la Palestine (Baris, 1867). I'his was 
an original contribution to the history of the jews and Judaism 
in the time of (!hrist, and has been much used by later writers on 
the subject (e,g, by Schiirer). He also published in collaboration 
with his son Hartwig, Opuscules et traites d'Abou-l-W olid (with 
translation, 1880) ; Deux Versions hebraiques du livre de Kaltldh 
et Ditnnah (i88j), and a Latin translation of the same .story 
under the title Joannis de Capua directorium vitae humanae 
(1889) : Commentaire de Maimonide sur la Mischnah Seder 
Tohorot (Berlin, 1886-1891) ; and a second edition of S. de 
Sacy’s Seances de Hariri, He died on the 29th of July 1895, at 
Ems. 

His son, Hartwig Derenbourg (1844-1908), was born in Paris 
on the 17th of June 1844. was educated at Gottingen and 
I..eipzig. Subsequently he studied Arabic at the £)c()le des 
Langues Or ien talcs. In 1879 he was appointed professor of 
Arabic, and in 1886 professor of Mahommedan Religion, at the 
jftcole des Ilautes Jitudes in Paris. He collalxirated with his 
father in the great edition of Saadia and the edition of Abu- 1 - 
Wulid, and also produced a number of important editions of 
other Arabic writers. Among these are Le Diwdn de Ndbiqa 
Dhobydnl ; Le Livre de Stbawaifii (2 vols., Paris, 1881-1889) ; 
Chrestomathie elemeniaire de Larabe litteral (in collaboration with 
Spiro, 1885 ; 2nd cd., 1892); Ousdma ibn Mounkidh, un emir 
syrien (18^9) ; Ousdma ibn Mounkidh, preface du livre du baton 
(with trans., 1887) ; ALFdkhri (1895) > Oumdra du Gemen 
(1897), a catalogue of Arabic MSS. in the Escoritil (vol. i., 
1884). 

DERG, LOUGH, a lake of Ireland, un the boundary of tlie 
counties Galway, Clare and Tipperary. It is an expansion of the 
Shannon, being the lowest lake on that river, and is 23 m. long 
and generally fri>m i to 3 m. broad. It lies where the Shannon 
leaves the central plain of Ireland and flows between the hills 
which Inirder the plain. While the northerly .shores of the lake, 
therefore, are flat, the southern are steep and picturesque, being 
backed by the Slieve Aughty,Slieve Beriiagh and ArraMountains. 
Ruined churrlies and fortresses are numerous on the eastern 
shore, and on Jniscaltra Island are a round tower and remains of 
five churches. 

Another Lough Dkkg, near Petligo in Donegal, though small, 
is famous as the traditional scene of St Patrick’s purgatory. In 
the middle ages its pilgrimages had a European reputation, and 
they arc still observed annually by many of the Irish from June i 
to August 15. The hosj)ice, chapels, ^vre ,are on Station Island, 
and there is a ruined monastery on Saints’ Island. 

DERHAM, WILLIAM (1657-1 735), English divine, was born at 
Stoiillon, near Worcester, on the 26th of November 1657. He was 
educated at Blockley, in his native county, and at Trinity College, 
Oxford. In 1682 he became vicar of Wargrave, in Jierkshire ; 
and in 1689 he was preferred to the living of Upminster, in E.ssex. 
In 1696 lie published his Artificial Clockmaktr, which went 
through several editions. The best known of his sii]»scquent 
works are Physico-Theology, published in 171.S > Astro-Theology, 
1714 ; and Chris'o-Theology, 1730. The first two of these books 
were teleological arguments for the being and attributes of God, 
and were used hy Palcy nearly a century later. In 1702 Dcrham 
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was dected fellow of the Royal Society, and in X716 was made 
a canon of Windsor. He was Boyle lecturer in 1711-17x2. His 
last work, entitled A Defence of the Church's Right in Leasehold 
Estates, appeared in 1731. He died on the 5th of April 1735. 
Besides the works published in his own natne, Derham, who 
was keenly interested in natural history, contributed a variety 
of papers to the Transactions of the Royal Society, revised the 
Miscellanea Curiosa, edited the correspondence of John Ray and 
Eleazar Albin’s Natural History, and published some of the MSS. 
of Robert Hooke, the natural philosopher. 

D’ERLON, JEAN BAPTISTE DROUET, Count (i765-xS44)> 
marshal of France, was born at Reims on ihe 29th of July 1765. 
He entered the army as a private soldier in 1782, was discharged 
after five years’ service, re-entered it in 1792, and rose rapidly to 
the rank of an officer. From 1794 to 17^ he was aide-de-camp 
to General Lefebvre. He did good service in the campaigns of 
the revolutionary wars and in 1799 attained the rank of general 
of brigade. In the campaign of that year he was engaged in 
the Swiss operations under Mass6na. In 1800 he fought under 
Moreau at Hohenlinden. As a general of division he took part in 
Napoleon’s campaigns of 1805 and 1806, and rendered excellent 
service at Jena. He was next engaged under Lefebvre in the 
siege of Danzig and negotiated the terms of surrender ; after this 
he rejoined the field army and fought at Friedland (1807), 
receiving a severe wound. After this battle he was made grand 
officer of the Legion of Honour, was created Count d’Erlon and 
received a pension. For the next six years d’Erlon was almost 
continuously engaged as commander of an army corps in the 
Peninsular War, in which he added greatly to his reputation as a 
capable general. At the pass of Maya in the Pyrenees he inflicted 
a defeat upon Lord Hill’s troops, and in the subsequent battles 
of the 1814 campaign he distinguished himself further. After 
the first Restoration he was named commander of the i6th 
military division, but he was soon arrested for conspiring with 
the Orleans party, to which he was secretly devoted. He escaped, 
however, and gave in his adhesion to Napoleon, who had returned 
from Elba. The emperor made him a peer of France, and gave 
him command of the 1. army corps, which formed part of the 
Army of the North. In the Waterloo campaign d’Erlon ’s corps 
formed part of Ney’s command on the 16th of June, but, in 
consequence of an extraordinary series of misunderstandings, 
took part neither at Ligny nor at Quatre Bras (see Waterloo 
Campaign). He was not, however, held to account by Napoleon, 
and as the latter’s practice in such matters was severe to the 
verge f)f injustice, it may be presumed that the failure was not 
due to d’Erlon. 

He was in command of the right wing of the French army 
throughout the great battle of the i8th of June, and fought in 
the closing operations around Paris. At the second Restoration 
d’Erlon fled into Germany, only returning to France after the 
amnesty of 1825. He was not restored to the service until the 
accession «)f Louis Philippe, in whose interests he had engaged in 
several plots and intrigues. As commander of the 12th military 
division (Nantes), he suppressed the legitimist agitation in his 
district and caused the arrest of the duchess of Berry (1832). 
His last active service was in Algeria, of which country he was 
made governor-general in 1834 at the age of seventy. He 
returned to France after two years, and was made marshal of 
France .shortly before his death at Paris on the 25th of January 
1844. 

DERMOT MAC MURROUGH (d. 1171), Irish king of Leinster, 
succeeded his father in the principality of the Hui Cinsellaigh 
(1115) and eventually in the kingship of Leinster. ITic early 
events of his life are obscure; but about 1152 we find him 
engaged in a feud with O Ruairc, the lord of Brei'fne (Leitrim and 
Cavan). Dermot abducted the wife of O Ruairc more with the 
object of injuring his rival than from any love of the lady. The 
injured husband called to his aid Roderic, the high king (aird- 
righ) of Connaught ; and in 1 166 Dermot fled before this powerful 
coalition to invoke the aid of England. Obtaining from Henry II. 
a licence to enlist allies among the Welsh mvchers, Dermot 
secured the aid of the Clares and Geraldines. To Richard 


Strongbow, earl of Pembroke and head of the house of Clare, 
Dermot gave his daughter Eva in marriage ; and on his death 
was succeeded by the earl in Leinster. The historical importance 
of Dermot lies in the fact that he was the means of introducing 
the English into Ireland. Through his aid the towns of Water- 
ford, Wexford and Dublin had aheady become English colonies 
before the arrival of Henry 11 . in the island. 

See The Song of Dermot and the Earl, an old French Poem (by M. 
Regan ?). ed. with trans. by G. H. Orpen. 1892 ; Kate Norgate, 
England under the Angevin Kings, vol. ii. (H. W. C. D.) 

DERNA (anc. Darnis-Zarine), a town on the north coast of 
Africa and capital of the eastern half of the Ottoman province 
of Bengazi or Barca. Situated below the eastern butt of Jebel 
Akhdar on a small but rich deltaic plain, watered by fine perennial 
springs, it has a growing population and trade, the latter being 
mainly in fruits grown in its extensive palm gardens, and in hides 
and wool brought down by the nomads from the interior. If the 
port were better there would be more rapid expansion. The bay 
is open from N.W. round to S.E. and often inaccessible in winter 
and spring, and the steamers of the Nav. Gen. Jtaliana sometimes 
have to pass without calling. The population has recovered 
from the great plague epidemic of 1821 and reached its former 
figure of about 7000. A proportion of it is of Moorish stock, of 
Amdalusian origin, which emigrated in 1493 > descendants 
preserve a fine facial type. The sheikhs of the local Bedouin 
tribes have houses in the place, and a Turkish garrison of about 
250 men is stationed in barracks. There is a lighthouse W. of the 
bay. A British consular agent is resident and the Italians 
maintain a vice-consul. The names Darnis and Zarine are 
philologically identical and probably refer to the same place. No 
traces are left of the ancient town except some rock tombs. 
Damis continued to be of some importance in early Moslem times 
as a station on the Alexandria-Kairawan road, and has served 
on more than one occasion as a base for Egyptian attacks on 
Cyrenaica and Tripolitana. In 1805 the government of the 
United States, having a quarrel with the dey of Tripoli on account 
of piracies committed on American shipping, landed a force to 
co-operate in the attack on Derna then l^ing made by Sidi 
Ahmet, an elder brother of the dey. This force, commanded by 
William Eaton {q.v.), built a fort, whose ruins and rusty guns are 
still to be seen, and began to improve the harlx>ur ; but its work 
quickly came to an end with the conclusion of peace. After 1835 
Derna passed under direct Ottoman control, and subsequently 
served as the point whence the sultan exerted a precarious but 
increasing control over eastern Cyrenaica and Marmarica. It is 
now in communication by wireless telegraphy with Rhodes and 
western Cyrenaica. It is the only town, or even large village, 
between Bengazi and Alexandria (600 m.). (D. G. H.) 

DfiROULfeDE, PAUL (1846- ), French author and poli- 

tician, was born in Paris on the 2nd of September 1846. He 
made his first appearance as a poet in the pages of the Revue 
nationale, under the pseudonym of Jean Rebel, and in 1869 pro- 
duced at the Theatre PVan^ais a one-act drama in verse entitled 
Juan Strenner. On the outbreak of the Franco-German War he 
enlisted as a private, was wounded and taken prisoner at Sedan, 
and sent to Bre.slau, but effected his escape. He then served 
under Chanzy and Bourbaki, took part in the latter’s disastrous 
retreat to Switzerland, and fought against the Commune in Paris. 
After attaining the rank of lieutenant, he was forced by an 
accident to retire from the army. He published in 1872 a number 
of patriotic poems {Chants du soldat), which enjoyed unbounded 
pKipularity. This was followed in 1875 another collection, 
Nouveaux Chants du soldat. In 1877 he produced a drama in 
verse called VHelman, which derived a passing success from the 
patriotic fervour of its sentiments. For the exhibition of 1878 he 
wrote a hymn, Vive la France, which was set to music by Gounod. 
In 1880 his drama in verse, La Moabite, which had been accepted 
by the Theatre Fran^ais, was forbidden by the censor on religious 
grounds. In 1882 M. D 4 roul 6 de founded the Ligue des patriotes, 
with the object of furthering France’s “ revanche ” against 
Germany. He was one of the first advocates of a Franco-Russian 
alliance, and as early as 1883 undertook a journey to Russia for 
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the furtherance of that object. On the rise of General Boulanger, 
M. D^roulMe attempted to use the Ligue des patrtotes, hitherto a 
non-political organization, to assist his cause, but was deserted by 
a great part of the league and forced to resign his presidency. 
Nevertlieless he used the section that remained faithful to him 
with such effect that the government found it necessary in 1889 
to decree its suppression. In the same year he was elected to the 
chamber as member for Angouleme. He was expelled from the 
chamber in 1890 for his disorderly interruptions during debate. 
He did not stand at the elections of 1 893, but was re-elected in 
1898, and distinguished himself by his violence as a nationalist 
and anti-Dreyfusard. After the funeral of President Faure, on 
the 23rd of February 1899, he endeavoured to persuade General 
Roget to lead his troops upon the filys^. For this he was 
arrested, but on being tried for treason was acquitted (May 31). 
On the 12 th of August he was again arrested and accused, together 
with Andr 4 Buffet, Jules Gu 4 rin and others, of conspiracy against 
the republic. After a long trial before the high court, he was 
sentenced, on the 4th of January 1900, to ten years’ banishment 
from France, and retired to San Sebastian. In 1901, he was 
again brought prominently before the public by a quarrel with 
his Royalist allies, which resulted in an abortive attempt to 
arrange a duel with M. Buffet in Switzerland. In November 
1905, however, the law of amnesty enabled him to return to 
France. 

Besides the works already mentioned, he published Le Sergnti, 
in the Theatre de campagne (1880) ; De V education nationale 
(1882); Monsieur le Uhlan et les trots couleurs (1884); Le 
Premier grenadier de France ; La Tour d' Auvergne (r886) ; Le 
Livre de la ligue des patriotes (1887) ; Rejrains militaires (1888) ; 
Histoire amour (1890); a pamphlet entitled Ddsarmement? 
(1891) ; Chants du paysan (1894) ; Poesies militaires (1896) and 
Messire du Guesdin, drame en vers (1895) ; La Mort de lioche. 
Cinq actes en prose (1897) > belle ftlle du monde, cotUe 

dialoguS en vers litres (1898). 

DERRICK, a sort of crane (q.v,) ; the name is derived from 
that of a famous early 17th-century Tyburn hangman, and was 
originally applied as a synonym. 

DERRING-DO, valour, chivalrous conduct, or “ desperate 
courage,” as it is defined by Sir Walter Scott. The word in its 
present accepted substantival form is a misconstruction of the 
verbal substantive dorryng or durring, daring, and do or don, 
the present infinitive of ” do,” the phra.se dorryng do thus 
meaning “ daring to do.” It is used by Chaucer in Troylus, 
and by Lydgate in the Chronicles of Troy, Spenser in the 
Shepherd's Calendar first adapted derring-do as a substantive 
meaning “ manhood and chevalrie,” and this use was revived 
by Scott, through whom it came into vogue with writers of 
romance. 

DE RUYTER, MICHAEL ADRIANZOON (1607-1676), Dutch 
naval officer, was bom at Flushing on the 24th of March 1607. 
He began his seafaring life at the age of eleven as a cahm boy, 
and in 1636 was entrusted by tlie merchants of Flushing widi 
the command of a cruiser against the French pirates. In 1640 he 
entered the service of the States, and, being appointed rear- 
admiral of a fleet fitted out to assist Portugal against Spain, 
specially distinguished himself at Cape St Vincent, on the 3rd of 
November 1641. In the following year he left the service of the 
States, and, until the outbreak of war with England in 1652, held 
command of a merchant ve.ssel. In 1653 a squadron of seventy 
vessels was despatched against the English, under the command 
of Admiral Tromp. Ruyter, who accompanied the admiral in 
this expedition, seconded him with great skill and bravery in the 
three battles which were fought with the English. He was after- 
wards stationed in the Mediterranean, where he captured several 
Turkish vessels. In 1659 he received a commission to join the 
king of Denmark in his war with the Swedes. As a reward of 
his services, the king of Denmark ennobled him and gave him 
a pension. In 1661 he grounded a vessel belonging to Tunis, 
released forty Christian slaves, made a treaty with the Tunisians, 
and reduced the Algerine corsairs to submission. From his 
achievements on the west coast of Africa he was recalled in 1665 
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to teke command of a large fleet which had been organized 
against England, and in May of the following year, after a long 
contest off the North Foreland, he compelled the English to take 
refuge in the Thames. On the 7th of June 1672 he fought a 
drawn battle with the combined fleets of England and France, in 
Southwold or Sole Bay, and after the fight he convo\ ed safely 
home a fleet of merchantmen. His valour was displayed to equal 
advantage in several engagements with the French and English 
in the following year. In 1 676 he was despatched to the assistance 
of Spain against France in the Mediterranean, and, receiving 
a mortal wound in the battle on the 21st of April off Messina, 
died on the 29th at Syracuse. A patent by the king of Spain, 
investing him with the dignity of duke, did not reach the fleet till 
after his death. His body was carried to Amsterdam, where a 
magnificent monument to his memory was erected by command 
of the states-gencral. 

See Life of Dc Ruyter by Brandt (.AmstcTdam, 1687), and by 
Klopp (2nd ed., Hanover, 1858). 

DERVISH, a Persian word, meaning ” seeking doors,” i,e, 
” beggar,” and thus equivalent to the Arabic faqir (fakir). 
Generally in Islam it indicates a member of a religioii/^ fraternity, 
whether mendicant or not ; but in Turkey and Persia it indicates 
more exactly a wandering, begging religious, called, in Arabic- 
speaking countries, more specifically a faqir. With important 
differences, the dervish fraternities may be compared to the 
regular religious orders of Roman Christendom, while the Ulema 
{qjv.) arc, also with important differences, like the secular clergy. 
The origin and history of the mystical life in Islam, which led to 
the growth of the order of dervishes, are treated under Sufi' ism. 
It remains to trt*at here more particularly of (i) the dervish 
fraternities, and (2) the Sufi hierarchy. 

r. The Dervish Fraternities. — In the earlier times, the relation 
between devotees was that of master and pupil. Those inclined 
to the spiritual life gathered round a revered sheikh (murshid, 
” guide,” ustadh, pir, “ teacher ”), lived with him, shared his 
religious practices and were instriK'ted by him. In time of 
war against the unbelievers, they might accompany him to the 
threatened frontier, and fight under his eye. llius nmrdbit, 
“ one who pickets his hor.se on a hostile frontier,” has become 
the marahr^it {q.v.) or dervish of French Algeria ; and ribat, “ a 
frontier fort,” has come to mean a monastery. 'Fhe relation, 
also, might be for a time only. Tlie pupil might at any time 
return to the world, when his religious education and training 
were complete. On the death of the master the memor}^ of hi.*^ 
life and sayings might go down from generation to generation, 
and men might boast them.selves as pupils of his pupils. ( on- 
tinuous corporations to perpetuate his name were slow in forming. 
Ghazali himself, tliough he founded, taught and ruled a Sufi 
cloister {khdnqdh) at Tus, left no order behind him. But 'Adi 
al-IIakkari, who founded a cloi.ster at Mosul and died about 1163, 
was long reverenced by the *Adawito Fraternity, and in 1166 
died 'Alxl al-Qadir al-Jflani, from whom the Qadirite order 
descends, one of the great(;st and most influential to this day. 
The troublous times of the break up of the Seljuk rule may have 
been a cause in this, as, with St Benedict, the crumbling Roman 
empire. Many existing fraternitic.s, it is true, trace their origin 
to .saints of the third, .second and even first Moslem centuries, but 
that is legend purely. Similar is the tendency to daim all the 
early pious Moslems as good Sufis ; collection-s of Sufi biography 
l)egin with the ten to wdiom Mahomet promised Paradise. So, 
too, the ultimate origin of fraternities is assigned to either Ali 
or Abu Bckr, and in Egypt all are under the rule of a direct 
descendant of the latter. 

To give a complete list of these fraternities is quite impossible. 
Tommonly, thirty-two are reckoned, but many have vanished 
or have been suppressed, and there are sub-orders innumerable. 
Each has a '^rule ” dating back to its founder, and a ritual which 
the members perform when they meet together in their convent 
{khdnqdh, zdwiya, takya). This may consist simply in the repeti- 
tion of sacred phrases, or it may be an elaborate performance, 
such as the whirlings of the dancing dervi.shcs, the Mevlevites. 
an order founded by Jelal ud-DIn ar-Rfiml, the author of the 
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great Persian mystical poem, the Mesnevi, and always ruled by 
one of his descendants. JeUU ud-Din was an advanced pantheist, 
and so are the Mcvlevites, but that seems only to earn them the 
dislike of the Ulema, and not to affect their standing in Islam. 
They are the most broad-minded and tolerant of all. There are 
also the performances of the Kif£l‘ites or “ howling dervishes.” 
In ecstasy they cut themselves with knives, eat live coals and 
glass, handle red-hot iron and devour serpents. They profess 
miraculous healing powers, and the head of the Sa*dites, a sub- 
order, used, in Cairo, to ride over the bodies of his dervishes 
without hurting them, the so-called Doseh (dausa). These 
different abilities are strictly regulated. Thus, one sub-order 
may cat glass and another may eat only serpents. Another 
division is made by their attitude to the law of Islam. When a 
dervish is in a state of ecstasy {majdhub), he is supposed to be 
unconscious of the actions of his body. Reputed saints, therefore, 
can do practically anything, as their souls will be supposed to be 
out of their bodies and in the heavenly regions. They may not 
only commit the vilest of actions, but neglect in general the 
ceremonial and ritual law. This goes so far that in Persia and 
Turkey dervish orders are classified as hd-shar\ “ with law,” and 
bt-shar\ ** without law.” The latter are really antinomians, and 
the best example of them is the Bakhtashite order, widely spread 
and influential in Turkey and Albania and connected by legend 
with the origin of the Janissaries. The Qalandaritc order is known 
to all from the “ Calenders ” of the Thousand and One Nights, 
They separated from the Bakhtashites and are under obligation 
of perpetual travelling. The Senussi (Senussia) were the last 
order to appear, and are distinguished from the others by a 
severely puritanic and reforming attitude and strict orthodoxy, 
without any admixture of mystical slackness in faith or conduct. 
Each order is distinguished by a peculiar garb. Candidates for 
admission have to pass through a noviciate, more or less lengthy. 
First comes the \thdy or initial covenant, in which the neophyte 
or murids ** seeker,” repents of his past sins and takes the sheikh 
of the order he enters as his guide {murshid) for the future. 
He then enters upon a course of instruction and discipline, called 
a “ path ” (tarlqa), on which he advances through diverse 
“ stations ” (maqumdi) or ** passes ” (aqabdt) of the spiritual life. 
There is a striking resemblance here to the gnostic system, with 
its seven Archon-guarded gates. On another side, it is plain that 
the sheikh, along with ordinary instruction of the novice, also 
hypnotizes him and causes him to see a series of visions, marking 
his penetration of the divine mystery. The part that hypnosis 
and autohypnosis, conscious and unconscious, has played here 
cannot easily be overestimated. The Mevlevitcs seem to have 
the most severe noviciate. Their aspirant has to labour as a lay 
servitor of the lowest rank for 1001 days — called the hdrrd kolak, 
or “ jackal ” — before he can be received. For one day’s failure 
he must begin again from the beginning. 

But besides these full members there is an enormous number 
of lay adherents, like the tertiarics of the Franciscans, 'rhus, 
nearly every religious man of the Turkish Moslem world is a lay 
member of one order or another, under the duty of saying certain 
prayers daily. Certain trades, too, affect certain orders. Most 
of the Egyptian Qadirites, for example, are fishermen and, on 
festival days, carry as Ijanners nets of various colours. On this side, 
the orders bear a striking resemblance to lodges of Freemasons 
and other friendly societies, and points of direct contact have 
even been alleged lietween the more panlbcistic and antinomian 
orders, such as the Bakhtashite, and European Freemasonry. 
On another side, just as the dhikrs of the early ascetic mystics 
suggest comparison w'ith the class-meetings of the early 
Methodists, so these orders are the nearest approach in Islam 
to the different churches of Protestant Christendom. Tliey are 
the only ecclesiastical organization that Islam has ever known, 
but it is a multiform organization, unclassified internally or 
externally. They differ thus from the Roman monastic orders, 
in that they are independent and self-developing, each going its 
own way in faith and practice, limited only by the universal 
conscience {ijmd\ “agreement”: see Mauommedan Law) of 
Islam. Strange doctrines and moral defects may develop, but 


freedom is saved, and the whole people of Islam can be reached 
and affected. 

2. Saints and the Sufi Hierarchy, — That an elaborate doctrine 
of wonder-working saints should have grown up in Islam may, at 
first sight, appear an extreme paradox. It can, however, be 
conditioned and explained. First, Mahomet left undoubted 
loop-holes for a minor inspiration, legitimate and illegitimate. 
Secondly, the Sufis, under various foreign influences, developed 
these to the fullest. Thirdly, just as the Christian church has 
absorbed much of the mythology of the supposed exterminated 
heathen religions into its cult of local saints, so Islam, to an 
even higher degree, has been overlaid and almost buried by 
the superstitions of the peoples to which it has gone. Their 
religious and legal customs have completely overcome the direct 
commands of the Koran, the traditions from Mahomet and 
even the “ Agreement ” of the rest of the Moslem world (see 
Mahommedan Law). The first step in this, it is true, was taken 
by Mahomet himself when he accepted the Meccan pilgrimage and 
the Black Stone. The worship of saints, therefore, h^ appeared 
everywhere in Islam, with an absolute belief in their miracles 
and in the value of their intercession, living or dead. 

Further, there appeared very early in Islam a belief that there 
was always in existence some individual in direct intercourse 
with God and having the right and duty of teaching and ruling 
all mankind. ITiis individual might be visible or invisible ; 
his right to rule continued. This is the basis of the IsmS-'llite 
and Shrite positions (see Mahommedan Religion and 
Mahommedan Institutions). The Sufis applied this idea of 
divine right to the doctrine of saints, and developed it into the 
Sufi hierarchy, lliis is a single, great, invisible organization, 
forming a saintly board of administration, by which the invisible 
government of the world is supposed to be carried on. Its head 
is called the Qutb (Axis) ; he is presumably the greatest saint 
of the time, is chosen by God for the office and given greater 
miraculous powers and rights of intercession than any other saint 
enjoys. He wanders through the world, often invisible and 
always unknown, performing the duties of his office. Under 
him there is an elaborate oiganization of waits of different ranks 
and powers, according to their sanctity and faith. The term wait 
is applied to a saint because of Kor. x. 63, “ Ho ! the waits of 
God ; there is no fear upon them, nor do they grieve,” where 
ivalt means “ one who is near,” a friend or favourite. 

In the fraternities, then, all are dervishes, cloistered or lay ; 
those whose faith is so great that God has given them miraculous 
powers — and there arc many — are waits ; begging friars are 
fakirs. All forms of life— solitary, monastic, secular, celibate, 
married, wandering, stationary, ascetic, free— are open. Their 
theology is some form of Sufi‘ism. 

Authorities. -The bibliography of this siil)ject is very large, and 
the following only a selection : — (i) On Dervishes. In Egypt, Lane's 
Modern Egyptians, chaps, x., xx., xxiv., xxv. ; in Turkey, D'Ohsson, 
Tableau giniral de Vemp. olhoman, ii. (Paris, 1790) ; Turkey in 
Europe by " Odysseus " (London, 1900) ; in Persia, E. G. Browne, 
A Year among the Persians (189;^ ; in Morocco, T. H. Weir, Sheikhs 
of Morocco (Edinburgh, 1904) ; B. Meakin, The Moors (London, 1902). 
chap. xix. ; in C(?ntral Asia, all Vambery’s books of travel and 
history. In general, Hughes, Diet, of Islam, s.v. “ Faqir " ; Depont 
and Cappolani, T.es Conf r dries veligicuses musulmanes (Alger, 1897) ; 
J. P. Brown, The Dervishes, or Oriental Spiritualism (T.ondon, 1868). 
(2) On SaitUs. 1 . Goldzihcr, Muhammedanischc Studien, ii. 277 fl., 
and “ De Tascetisme aux premiers temps de ITslam ” in Revue de 
Vhistoire des religions, vol. xxxvii. pp. 134 ff. ; Lane, Modern 
Egyptians, chap. x. ; Arabian Nights, chap. iii. note 63 ; Vollcrs in 
Zeitsch. d. morgenldnd. Gesellsch. xliii. 115 ff. (I). B. Ma.) 

DERWENT (Celtic Dwr-gent, clear water), the name of several 
English rivers, (i) The Yorkshire Derwent collects the greater 
part of the drainage of the North Yorkshire moors, rising in their 
eastern part. A southern head-stream, however, rises in the 
Yorkshire Wolds near Filey, little more than a mile from the 
North Sea, from which it is separated by a morainic deposit, and 
thus flows in an inland direction, llie early course of the Derwent 
lies through a flat open valley between the North Yorkshire moors 
and the Yorkshire Wolds, the upper part of which is known as 
the Carrs, when the river follows an artificial drainage cut. It 
receives numerous tributaries from the moors, then breaches the 
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low hills below Malton in a narrow picturesque valley^ and 
debouches upon the central plain of Yorkshire. Its direction, 
hitherto westerly and south-westerly from the Carrs, now becomes 
southerly, and it flows roughly parallel to the Ouse, which it 
joins near Barmby-on-the-Marsh, in the level district between 
Selby and the h^ of the Humber estuary, after a course, 
excluding minor sinuosities, of about 70 m. As a tributary of 
the Ouse it is included in the Humber basin. It is tidal up to 
Sutton-upon-Derwent, 15 m. from the junction with the Ouse, 
and is locked up to Malton, but the navigation is little used. A 
canal leads east from the tidal water to the small market town of 
Pocklington. 

(2) The Derbyshire Derwent rises in Bleaklow Hill north of 
the Peak and traverses a narrow dale, which, with those of such 
tributary streams as the Noe, watering Hope Valley, and the Wye, 
is famous for its beauty (see Derbyshirk). The Derwent flows 
south past Chatsworth, Matlock and Belper and then, passing 
Derby, debouches upon a low plain, and turns south-eastward, 
with an extremely sinuous course, to join the Trent near Sawley. 
Its length is about 60 m. It falls in all some 1700 ft. (from 
Matlock 200 ft.), and no part is navigable, save certain reaches at 
Matlock and elsewhere for pleasure boats. 

(3) The Cumberland Derwent rises below Great End in the 
Lake District, draining Spinkling and Sty Head tarns, and flows 
through Borrowdale, receivmg a considerable tributary from 
Ivang Strath. It then drains the lakes of Derwentwater and 
Bassenthwaitc, after which its course, hitherto N. and N.N.W., 
turns W. and W. by S. past Cockermouth to the Irish Sea 
at Workington. The length is about 34 m., and the fall about 
2000 ft. (from Derwentwater 244 ft.); the waters arc usually 
beautifully clear, and the river is not navigable. At a former 
period this stream must have formed one large lake covering the 
whole area which includes Derwentwater and Bassenthwaite ; 
between which a flat alluvial plain is formed of the deposits of 
the river Greta, which now joins the Derwent from the cast 
immediately below Derwentwater, and the Newlands Beck, 
which enters Bassenthwaite. In time of high flood this plain is 
said to have been submerged, and the two lakes thus reunited. 

(4) A river Derwent rises in the Pennines near the borders of 
Northumberland and Durham, and, forming a large part of the 
boundary between these counties, takes a north-easterly course 
of 30 m. to the Tyne, which it joins 3 m. above Newcastle. 

DERWENTWATER, EARL OF, an English title borne by the 
family of Radclyffc, or Radcliffe, from t688 to 1716 when the 
3rd earl was attainted and beheaded, and claimed by his 
descendants, adherents of the exiled house of Stewart, from that 
date until the death of the last male heir in 1814. Sir Francis 
Radclyffe, 3rd baronet (1625-1697), was the lineal descendant of 
Sir Nicholas Radclyffe, who acquired the extensive Derwent- 
water estates in 1417 through his marriage with the heiress of 
John de Derwentwater, and of Sir Francis Radclyffe, who was 
made a baronet in 1619. In 1688 Sir Francis was created 
Viscount Radclyffc and carl of Derwentwater by James II., 
and dying in 1697 was succeeded as 2nd earl by his eldest 
son Edward (1655-1705), who had married Lady Mary Tudor 
(d. 1726), a natural daughter of Charles II. The 2nd earl died 
in 1705, and was succeeded by his eldest son James (1689-1716), 
who was born in I^ndon on the 28th of June 1689, and was 
brought up at the court of the Stewarts in France as companion 
to Prince James Edward, the old Pretender. In 1710 he came 
to reside on his English estates, and in July 1712 was married to 
Anna Maria (d. 1723), daughter of Sir John Webb, baronet, of 
Odstock, Wiltshire. Joining without any hesitation in the 
Stewart rising of 1715, Derwentwater escaped arrest owing to the 
devotion of his tenantry, and in October, with about seventy 
followers, he joined Thomas Forster at Green-rig. Like Forster 
the earl was lacking in military experience, and when the rebels 
capitulated at Preston he was conveyed to London and im- 
peached. Pleading guilty at his trial he was attainted and 
condemned to death. Great efforts were made to obtain a 
mitigation of the sentence, but the government was obdurate, 
and Derwentwater was beheaded on Tower Hill on the 24th 
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of February 1716, declaring on the scaffold his devotion to the 
Roman Catholic religion and to King James III. The carl was 
very popular among his tenantry' and in the neighbourhood of 
his residence, Dilston Hall. His gallant bearing and his sad 
fate have been celebrated in song and story, and the aufora 
b(^ealis, which shone with exceptional brightness on the night of 
his execution, is known locally as “ Lord Derwentwater’s lights.” 
He left an only son John, who, in spite of his father’s attainder, 
assumed the title of earl of Derwentwater, and who died un- 
married in 1731 ; and a daughter Alice Mary (d. 1760), who 
married in 1732 Robert James, 8th Baron Petre (1713-1742). 

On the death of John Radclyffc in 1731 his uncle Charles 
(1693-1746), the only surviving son of the 2nd carl, took the 
title of carl of Derwentwater. Charles Radclyffc had shared the 
fate of his brother, the 3rd earl, at Preston in November 1715, 
and had been condemned to death for high treason ; but, more 
fortunate than James, he had succeeded in escaping from pri.son, 
and had joined the Stewarts on the Continent. In 1724 he 
married Charlotte Maria (d. 1755), in her own right countess of 
Newburgh, and after spending some time in Rome, he was 
captured by an Engli.sh ship in November 1745 whilst proceeding 
to join Charles Edward, the young Pretender, in Scotland. 
Condemned to death under his former sentence he was beheaded 
on the 8th of December 1 746. His eldest son, James Bartholomew 
(1725-1786), who had shared his father’s imprisonment, then 
claimed the title of earl of Derwentwater, and on his mother’s 
death in 1755 became 3rd carl of Newl)urgh. His only son 
and successor, Anthony James (1757-1814), died without issue 
in 1814, when the title became extinct de farto as well as de 
jure. Many of the forfeited estates in Northumberland and 
Cumberland had been settled upon Greenwich Hospital, and in 
1 749 a sum of £30,000 had been raised upon them for the benefit 
of the earl of Newburgh. The present representative of the 
Radclyffe family is Lord Petre, and in 1874 the bodies of the 
first three earls of Derwentwater were reburied in the family vault 
of the Petres at Thorndon, Essex. 

In 1865 a woman appeared in Northumberland who claimed 
to be a grand-daughter of the 4th earl and, as there were 
no male heirs, to be countess of Derwentwater and owner of the 
estates. She said the 4th earl had not died in 1731 but had 
married and settled in Germany. Her story aroused some 
interest, and it was necessary to eject her by force from Dilston 
Hall. 

See R. Patten, History of the Late Rebellion (London, 1717) ; W. S. 
Gibson, Dilston Hall, or Memoirs of James Radcliffe, earl of Derwent- 
water (London, 1848 1850) ; G. E. ('(okayno). Complete Peerage 
(Exeter, 1887-1898) ; and Dictionary of National Biography, vol. xlvii. 
(London, 189^1). 

DERWENTWATER, a lake of Cumberland, England, in the 
northern part of the celebrated Lake District for tlic physical 
relations of the lake with the district at large). It is of irregular 
figure, approaching to an oval, alxnit 3 m. in length and from 
J m. to 1 } m. in breadth. The greatest depth is 70 ft. The lake 
is seen at one view, within an amphitheatre of mountains of 
varied outline, overlooked by others of greater height. Several 
of the lesser elevations near the lake are especially famous as 
view-|K)ints, such as Castle Head, Walla Crag, Tedder Brow and 
Cat Bells. The shores are well wood<;d, and the lake is studded 
with .several i.slands, of which I.*ord's Island, Derwent Isle and 
St Herbert’s are the principal. L)rd’s J.sland was the residence 
of the earls of Derwentwater. St Herbert’s T.sle receives its name 
from having been the abode of a holy man of that name mentioned 
by Bede as contemporary with St (Aithl)ert of Fame Island in the 
7th century. Derwent Isle, about six acres in extent, contains 
a handsome residence .surrounded by lawns, gardens and timber 
of large growth. Ibe famous Falls of J.odore, at the upper end 
of the lake, consist of a series of cascades in the small Watendlath 
Beck, which ni.shes over an enormous pile of protruding crags 
from a height of nearly 200 ft. The “ Floating Island ” appears 
at intervals on the upper portion of the lake near the mouth 
of the beck. This singular phenomenon is supposed to owe its 
appearance to an accumulation of gas, formed by the decay of 
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vegetable matter, detaching and raising to the surface the matted 
weeds which cover the floor of the lake at this point. The river 
Derwent (q,v,) enters the lake from the south and leaves it on the 
north, draining it through Bassenthwaite lake, to the Irish Sea. 
To the north-cast of the lake lies the town of Keswick. 

DES ADRETS, FRANCOIS DE BEAUMONT, Baron (c. 1512- 
1587), French Protestant leader, was born in 1512 or 1513 at 
the chateau of La Frctte (Is^re). During the reign of Henry II. of 
France he served with distinction in the royal army and became 
colonel of the legions ” of Dauphind, Provence and Languedoc. 
In 1562, however, he joined the Huguenots, not from religious 
conviction but probably from motives of ambition and personal 
dislike of the house of Guise. His campaign against the Catholics 
in 1562 was eminently successful. In June of that year Des 
Adrets was master of the greater part of Dauphin6. But his 
brilliant military qualities were marred by his revolting atrocities. 
The reprisals he exacted from the Catholics after their massacres 
of the Huguenots at Orange have left a dark stain upon his name. 
The garrisons that resisted him were butchered with every cir- 
cumstance of brutality, and at Montbrison, in Forez, he forced 
eighteen prisoners to precipitate themselves from the top of the 
keep. Having alienated the affections of the Huguenots by 
his pride and violence, he entered into communication with the 
Catholics, and declared himself openly in favour of conciliation. 
On the loth of January 1563 he was arrested on suspicion by 
some Huguenot officers and confined in the citadel of Nimes. 
He was liberated at the edict of Amboise in the following March, 
and, distrusted alike by Huguenots and Catholics, retired to the 
chateau of La Frette, where he died, a Catholic, on the 2nd of 
February 1587. 

Authorities. — }. Roman, Documents inddits stir le baron des 
Adrets (1878) ; and memoirs and histories of the time. See also 
Guy Allard, Vie de prangois de Beaumont (1675) ; Tabbe J. C. Martin. 
Histoire politique et militaire de Prangois de Beaumont (1803) ; Eugdne 
and li'mile Haag. La France protestante (2nd ed., 1877 seq.). 

DESAIX DE VEYGOUX, LOUIS CHARLES ANTOINE 

(1768-1800), French general, was bom of a noble though im- 
poverished family. He received a military education at the 
school founded by Marshal d^Effiat, and entered the French 
royal army. During the first six years of his service the young 
officer devoted him.self assiduously to duty and the study of his 
profession, and at the outbreak of the Revolution threw himself 
whole-heartedly into the cause of liberty. In spite of the pressure 
put upon him by his relatives, he refused to “ emigrate,” and 
in 1792 is found serving on Broglie’s staff. The disgrace of this 
general nearly cost young Desaix his life, but he escaped the 
guillotine, and by his conspicuous services scon drew upon 
himself the favour of the Republican government. Like many 
other members of the old ruling classes who had accepted the new 
order of things, the instinct of command, joined to native ability, 
brought Desaix rapidly to high posts. By 1794 he had attained 
the rank of general of division. In the campaign of 1795 
commanded Jourdan’s right wing, and in Moreau’s invasion of 
Bavaria in &e following year he held an equally important 
command. In the retreat which ensued when the archduke 
Giarles won the battles of Amberg and Wurzburg (see French 
Revolutionary Wars) Desaix commanded Moreau’s rearguard, 
and later the fortress of Kehl, with the highest distinction, and 
his name became a household word, like those of Bonaparte, 
Jourdan, Hoche, kfcarceau and K 16 ber. Next year his initial 
successes were interrupted by the Preliminaries of Leoben, 
and he procured for himself a mission into Italy in order to 
meet General Bonaparte, who spared no pains to captivate the 
brilli^t young general from the almost rival camps of Germany. 
Provisionally appointed commander of the “ Army of England,” 
Desaix was soon transferred by Bonaparte to the expeditionary 
force intended for Egypt. It was his division which bore the 
brunt of the Mameluke attack at the battle of the P\Tamids, and 
he crowned his reputation by his victories over Murad Bey in 
Upper Egypt. Amongst the fellaheen he acquired the significant 
appellation of the “Just Sultan.” When his chief handed over 
the command to lumber and prepared to return to France, 


Desaix was one of the small p^y selected to accompany the 
future emperor. But, from various causes, it was many months 
before he could join the new Consul. The campaign of 1800 was 
well on its way to the climax when Desaix at last reported 
himself for duty in Italy. He was immediately assigned to the 
command of a corps of two infantry divisions. Three days later 
(June 14), detached, with Boudet’s division, at Rivalta, he heard 
the cannon of Marengo on his right. Taking the initiative he 
marched at once towards the sound, meeting Bonaparte’s staff 
officer, who had come to recall him, half way on the route. He 
arrived with Boudet’s division at the moment when the Austrians 
were victorious all along the line. Exclaiming, “ There is yet 
time to win another battle 1 ” he led his three regiments straight 
against the enemy’s centre. At the moment of victory Desaix 
was killed by a musket ball. Napoleon paid a just tribute to the 
memory of one of the most brilliant soldiers of that brilliant time 
by erecting the monuments of Desaix on the Place Dauphin^ and 
the Place des Victoires in Paris. 

See F. Martlia-Beker. Comic do Mons. Le GdnSral L. C, A, Desaix 
(Paris. 1852). 

DiSAUGIERS, MARC AHTOINE MADELEINE (1772-1827), 
French dramatist and song -writer, son of Marc Antoine 
Desaugiers, a musical composer, was bom at Fr6jus (Var) on 
the 17th of November 1772. He studied at the Mazarin college 
in Paris, where he had jfor one of his teachers the critic Julien 
I^uis Geoffroy. He entered the seminary Saint Lazare with a 
view to the priesthood, but soon gave up his intention. In his 
nineteenth year he prc^uced in collaboration with his father a 
light opera (1791 ) adapted from the Medecin malgre lui of Moli^rc. 

Durmg the Revolution he emigrated to St Domingo, and during 
the negro revolt he was made prisoner, barely escaping with his 
life. He took refuge in the United States, where he supported 
himself by teaching the piano. In 1797 he returned to his native 
country, and in a very few years he became famous as a writer of 
comedies, operas and vaudevilles, which were produced in rapid 
succession at the Theatre des Varietes and the Vaudeville. He 
also wrote convivial and satirical songs, which, though different 
in character, can only worthily be compared with those of 
Beranger. He was at one time president of the Caveau, a con- 
vivial society whose members were then chiefly drawn from 
literary circles. He had the honour of introducing B6ranger as a 
member. In 1815 Desaugiers succeeded Pierre Yves Barr6 as 
manager of the Vaudeville, which prospered under his manage- 
ment until, in 1820, the opposition of the Gymnasc proved too 
strong for him, and he resigned. He died in Paris on the 9th of 
August 1827. 

Among his pieces may be mentioned Le Valet d^emprunt (1807) ; 
Monsieur Vautour (181 1); and Le Regne d'un terme et le terme d'un 
regne, aimed at Napoleon. 

An edition of Desaugiers’ Chansons et Poisies diverses appeared in 
1827. A new selection with a notice by Alfred do Bougy appeared 
in 1858. See also Sainte-Beuve’s Portraits contemporains, vol. v. 

DESAULT, PIERRE JOSEPH (1744-1795), French anatomist 
and surgeon, was bom at Magny-Vernois (Haute Saone) on the 
6th of February 1744. He was destined for the church, but his 
own inclination was towards the study of medicine ; and, after 
learning something from the barber-surgeon of his native village, 
he was settled as an apprentice in the military hospital of Belfort, 
where he acquired some knowledge of anatomy and military 
surgery. Going to Paris when about twenty years of age, he 
opened a school of anatomy in the winter of 1766, the success 
of which excited the jealousy of the established teachers and 
professors, who endeavoured to make him give up his lectures. 
In 1776 he was admitted a member of the corporation of 
surgeons ; and in 1782 he was appointed surgeon-major to the 
hospital De la Chariti, Within a few years he ww recognized 
as one of the leading surgeons of France. The clinical school of 
surgery which he instituted at the Hotel Dicu attracted great 
numbers of students, not only from every part of France but also 
from other countries ; and he frequently had an audience of 
about 600. He introduced many improvements into the practice 
of surgery, as well as into the constmetion of various surgical 
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instruments. In 1791 he established a Journal de chirurgerie, 
edited by his pupils, which was a record of the most interesting 
cases that had occurred in his clinical school, with the remarl^ 
which he had made upon them in the course of his lectures. But 
in the midst of his labours he became obnoxious to some of the 
revolutionists, and he was, on some frivolous charge, denounced 
to the popular sections. After being twice examined, he was 
seized on the 28th of May l^ 93 , while delivering a lecture, carried 
away from his theatre, and committed to prison in the Luxem- 
bourg. In three days, however, he was liberated, and permitted 
to resume his functions. He died in Paris on the ist of June 1795, 
the story that his death was caused by poison being disproved 
by the autopsy carried out by his pupil, M. F. X. Bichat. A 
pension was settled on his widow by the republic. Together 
with Francois Chopart (1743-1795) he published a Traite des 
maladies chirurgicales (1779), and Bichat published a digest 
of his surgical doctrines in (Euvres chirurgicales de Desault 
(1798-1799). 

DES BABREAUX, JACQUES VAUl^E, SmuR (1602-1673), 
French poet, was bom in Paris in 1602. His great-uncle, 
Geoffroy-Vall^e, had been hanged in 1574 for the authorship of 
a book called Le Fleau de la foy. His nephew appears to have 
inherited his scepticism, which on one occasion nearly cost him 
his life. The peasants of Touraine attributed to the presence 
of the unbeliever an untimely frost that damaged the vines, 
and proposed to stone him. His authorship of the sonnet on 
“ Penitence,” by which he is generally known, has been disputed. 
He had the further distinction of being the first of the lovers of 
Marion Delorme. He died at Chalon-sur-Saone on the 9th of 
May 1673. 

See Poisies de Des Barreaux (1904), edited by F. Lachdvre. 

DESBOROUGH, JOHN (1608-1680), English soldier and 
politician, son of James Desborough of Eltisley, Cambridgeshire, 
and of Elizabeth Hatley of Over, in the same county, was baptized 
on the 13th of November 1608. He was educated for the law. 
On the 23rd of June 1636 he married Eltisley Jane, daughter 
of Robert Cromwell of Huntingdon, and sister of the future 
Protector. He took an active part in the Civil War when it 
broke out, and showed considerable military ability. In 1645 he 
was present as major in the engagement at Langport on the 10th 
of July, at llambleton Hill on the 4th of August, and on the 10th 
of September he commanded the horse at the storming of Bristol. 
Later he took part in the operations round Oxford. In 1648 
as colonel he commanded the forces at Great Yarmouth. He 
avoided all participation in the trial of the king in June 1649, 
being employed in the settlement of the west of England. He 
fought at Worcester as major-general and nearly captured 
Charles II. near Salisbury. After the establishment of the 
Commonwealth he was chosen, on the 17th of January 1652, a 
member of the committee for legal reforms. In 1653 he became 
a member of the Protectorate council of state, and a com- 
missioner of the treasury, and was appointed one of the four 
generals at sea and a commissioner for the army and navy. In 
1654 he was made constable of St Briavel’s Castle in Gloucester- 
shire. Next year he was appointed major-general over the west. 
He had been nominated a member of Barebones’ parliament 
in 1653, and he was returned to the parliament of 1654 for 
Cambridgeshire, and to that of 1656 for Somersetshire. In July 
1657 he l^came a memlxir of the privy council, and in 1658 he 
accepted a .seat in Cromwell’s House of Lords. In spite of his 
near relationship to the Protector’s family, he was one of the 
most violent opponents of the assumption by Cromwell of the 
royal title, and after the Protector’s death, instead of supporting 
the interests and government of his nephew Richard Cromwell, 
he was, with Fleetwood, the chief instigator and organizer of the 
hostility of the army towards his administration, and forced him 
by threats and menaces to dissolve his parliament in April 1659. 
He was chosen a member of the council of state by the restored 
Rump, and made colonel and governor of Plymouth, but pre- 
senting with other officers a s^itious petition from the army 
council, on the 5th of October, was about a week later dismissed. 
After the expulsion of the Rump by Fleetwood on the 13th of 
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October he was chosen by the officers a member of the new 
administration and commissary-general of the horse. The new 
military government, however, rested on no solid foundation, and 
its leaders quickly found themselves without any influence. 
Desborough himself became an object of ridicule, his regiment 
even revolted against him, and on the return of the Rump he 
was ordered to quit London. At the restoration he was excluded 
from the act of indemnity but not included in the clause of pains 
^d penalties extending to life and goods, being therefore only 
incapacitated from public employment, ^on afterwards he was 
arrested on suspicion of conspiring to kill the king and queen, 
but was quickly liberated. Subsequently he escaped to Holland, 
where he engaged in republican intrigues. Acc4)rdingly he was 
ordered home, in April 1666, on pain of incurring the charge of 
treason, and obeying was imprisoned in the Tower till February 
1667, when he was examined before the council and set free. 
Desborough died in j68o. By his first wife, CromweU’s sister, he 
had one daughter and seven sons ; he married a second wife in 
April 1658 whose name is unrecorded. Desborough was a good 
soldier and nothing more ; and his only conception of govern- 
ment was by force and by the army. His rough person and 
manners are the constant theme of ridicule in tlie royalist ballads, 
and he is caricatured in Butler’s Hudibras and in ^e Parable oj 
the Lion and Fox, 

DESCARTES, RENli: (1596^1650), French philosopher, was 
bom at Jjsi Ilaye, in Touraine, midway between Tours and 
Poitiers, on the 31st of March 1596, and died at Stockholm on the 
nth of February 1650. The house where he was bom is still 
shown, and a metairie about 3 m. off retains the name of 
Les Cartes. His family on both sides was of Poitevin descent. 
Joachim Descartes, his father, having purchased a commission 
as counsellor in the parlement of Rennes, introduced the family 
into that demi-noblesse of the robe which, between the bourgeoisie 
and the high nobility, maintained a lofty rank in French society. 
He had three children, a son who afterwards succeeded to his 
father in the parlement, a daughter who married a M. du Crevis, 
and Rene, after whose Inrth the mother died. 

Descartes, known as Du Perron, from a small estate destined 
for his inheritance, soon showed an inquisitive mind. From 
1604 to 1612 he studied at the school of I.a IHeche, 
whi(^ Henry IV. had lately founded and endowed for 
the Jesuits. He enjoyed exceptional privileges ; his 
feeble health excus^ him from the morning duties, and thus 
early he acquired the habit of reflection in bed, which clung to 
him throughout life. Even then he had begun to distnist tlie 
authority of tradition and his teachers. Two years before he 
left school he was selected as one of the twenty-four who went 
forth to receive the heart of Henry IV. as it was borne to its 
resting-place at La Fleche. At the age of sixteen he went home 
to his father, who was now settled at Rennes, and had married 
again. During the winter of 1612 he completed his preparations 
for the world by les.sons in horsemanship and fencing ; and then 
started as his own master to taste the pleasures of Parisian life. 
Fortunately he went to no perilous lengths ; the worst we hear 
of is a passion for gaming. Here, too, he made the acquaintance 
of Claude Mydorge, one of the foremost mathematicians of France, 
and renewed an early intimacy with Marin Mersenne (y.?^), now 
Father Mersenne, of the order of Minim friars. The withdrawal 
of Mersenne in 1614 to a post in tlie provinces was the signal for 
Descartes to abandon social life and shut him.self up for nearly 
two years in a secluded house of the faulxiurg St Germain. 
/Occident betrayed the secret of his retirement ; he was com- 
pelled to leave his mathematical investigations, and to take part 
in entertainments, where tlie only thing that chimed in with lus 
theorizing reveries was the music. French politics were at that 
time characterized by violence and intrigue to such an extent 
that Paris was no fit place for a student, and there was little 
honourable prospect for a soldier. Accordingly, in May 1617, 
Descartes set out for the Netherlands and took service in the 
army of Prince Maurice of Orange. At Breda he enlisted as a 
volunteer, and the first and only pay which he accepted he kept 
as a curiosity through life. There was a lull in the war, and the 
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Netherlands was distracted by the quarrels of Gomarists and 
Armixuans. During the leisure Uius arising^ Descartes one day 
had his attention drawn to a placard in the Dutch tongue ; as 
the language, of which he never became perfectly master, was 
then strange to him, he asked a bystander to interpret it into 
either French or I^tin. The stranger, Isaac Beeckman, principal 
of the college of Dort, offered to do so into lAtin, if the inquirer 
would bring him a solution of the problem, — for the advertise- 
ment was one of those challenges which the mathematicians of 
the age were accustomed to throw down to all comers, daring 
them to discover a geometrical mystery known as they fancied 
to themselves alone. Descartes promised and fulfilled ; and a 
friendship grew up between him and Beeckman — broken only 
by the dishonesty of the latter, who in later years took credit for 
the novelty a)ntaincd in a small essay on music (Compendium 
Musicae) which Descartes wrote at this period and entrusted to 
Beeckman.^ 

After spending two years in Holland as a soldier in a period 
of peace, Descartes, in July 1619, attracted by the news of 
the impending struggle between the house of Austria and the 
Protestant princes, consequent upon the election of the palatine 
of the Rhine to the kingdom of Bohemia, set out for upper 
Germany, and volunteered into the Bavarian service. The 
winter of 1619, spent in quarters at Neuburg on the Danube, was 
the critical period in his life. Here, in his warm room (dans un 
poele)f he indulged those meditations which afterwards led to the 
Discourse 0/ Method. It was here that, on the eve of St Martin’s 
day, he “ was filled with enthusiasm, and discovered the founda- 
tions of a marvellous science.” He retired to rest with anxious 
thoughts of his future career, which haunted him through the 
night in three dreams that left a deep impression on his mind. 
The date of his philosophical conversion is thus hxed to a day. 
But as yet he had only glimpses of a logical method which should 
invigorate the syllogism l)y the co-operation of ancient geometry 
and modern algebra. For during the year that elapsed l)eforc he 
left Swabia (and whilst he sojourned at Neuburg and Xllm), and 
amidst his geometrical studies, he would fain have gathered some 
knowledge of the mystical wisdom attributed to the Rosicrucians ; 
but the Invisibles, as they called themselves, kept their secret. 
He was present at the battle of Weisser Berg (near Prague), where 
the hopes of the elector palatine were blasted (Novemlxjr 8, 
1620), passed the winter with the army in southern Bohemia, 
and next year served in Hungary under Karl Bonaventura de 
Longueval, Graf von Buquoy or Boucquoi (1571-1621). On the 
dea^ of this general Descartes quitted the imperial service, and 
in July 1621 began a peaceful tour through Moravia, the borders 
of Poland, Pomerania, Brandenburg, Holstein and Friesland, 
from which he reappeared in February 1622 in Belgium, and 
betook himself directly to his father’s home at Rennes in 
Brittany. 

At Rennes Descartes found little to interest him ; and, after 
he had visited the maternal estate of which his father now put 
him in possession, he went to Paris, where he found the Rosi- 
crucians the topic of the hour, and heard himself credited with 
partnership in their secrets. A short visit to Brittany enabled 
him, with his father’s consent, to arrange for the sale of his 
property in Poitou. The proceeds were invested in such a way 
at Paris as to bring him in a yearly income of between 6000 and 
7000 francs (equal now to more than £500). Towards the end 
of tlie year DescarCes was on his way to Italy. The natural 
phenomena of Switzerland, and the political complications in 
the Valtellina, where the Catholic inhabitants had thrown off the 
yoke of the Orisons and called in the Papal and Spanish troops 
to their assistance, delayed him some time; but he reach^ 
Venice in time to see the ceremony of the doge’s wedlock with the 
Adnatic. After paying his vows at Loretto, he came to Rome, 
which was then on the eve of a year of jubilee — an occasion which 
Descartes seized to observe the variety of men and manners which 
the city then embraced within its walls. In the spring of 1625 

1 It was only published after the author's death ; and of it, besides 
the French version, there exists an English translation by a Person 
of Quality.” ^ 


he returned home by Mont Cenis, observing the avalanches,^ 
instead of, as his relatives hoped, securing a post in the French 
army in Piedmont. 

For an instant Descartes seems to have concurred in the plan 
of purchasing a post at Ch&tellerault, but he gave up the idea, 
and settled in Paris (June 1625), in the quarter where he had 
sought seclusion before. By this time he had ceased to devote 
himself to pure mathematics, and in company with his friends 
Mersenne and Mydorge was deeply interested in the theory of 
the refraction of light, and in the practical work of grinding 
glasses of the best shape suitable for optical instruments. But 
all the while he was engaged with reflections on the nature of 
man, of the soul and of God, and for a while he remained invisible 
even to his most familiar friends. But their importunity made a 
hermitage in Paris impossible ; a graceless friend even surprised 
the philosopher in bed at eleven in the morning meditating and 
taking notes. In disgust, Descartes started for the west to take 
part in the siege of La Rochelle, and entered the city with the 
troops (October 1628). A meeting at which he was present after 
his return to Paris decided his vocation. He had expressed an 
opinion that the true art of memory was not to be gained by 
technical devices, but by a philosophical apprehension of things ; 
and the cardinal dc Berulle, the founder of the Congregation of 
the Oratory, was so struck by the tone of the remarks as to 
impress upon the speaker the duty of spending his life in the 
examination of truth. Descartes accepted the philosophic 
mission, and in the spring of 1629 he settled in Holland. His 
financial affairs he had entrusted to the care of the abb6 Picot, 
and as his literary and scientific representative he adopted 
Mersenne. 

Till 1649 Descartes lived in Holland. Thrice only did he 
revisit France — in 1644, 1647 and 1648. The first of these 
occasions w'as in order to settle family affairs after the death 
of his father in 1640. The second brief visit, in 1647, partly on 
literary, partly on family business, was sign^ized by the award 
of a pension of 3000 francs, obtained from the royal bounty 
by Cardinal Mazarin. The last visit in 1648 was less fortunate. 
A royal order summoned him to France for new honours — an 
additional pension and a permanent post — for his fame had by 
this time gone abroad, and it was the age when princes sought to 
attract genius and learning to their courts. But when Descartes 
arrived, he found Paris rent asunder by the civil war of the 
Fronde. He paid the costs of his royal parchment, and left 
without a word of reproach. The only other occasions on which 
he was out of the Netherlands were in 1630, when he made a 
flying visit to England to observe for himself .some alleged 
magnetic phenomena, and in 1634, when he took an excursion 
to Denmark. 

During his residence in Holland he lived at thirteen different 
places, and changed his abode twenty-four times. In the choice 
of these spots two motives seem to have influenced him — the 
neighbourhood of a university or college, and the amenities of 
the situation. Among these towns were Franeker in Friesland, 
Horderwyk, Deventer, Utrecht, Leiden, Amersfoort, Amster- 
dam, J-eeuwarden in Friesland. His favourite residences were 
Endegeest, Egmond op den Hoef and Egmond the Abbey (west 
of Zaandam). 

The time thus spent seems to have been on the whole happy, 
even allowing for warm discussions with the mathematicians 
and metaphysicians of France, and for harassing controversies in 
the Netherlands. Friendly agents — chiefly Catholic priests — were 
the intermediaries who forwarded his correspondence from Dort, 
Haarlem, Amsterdam and Leiden to his proper address, which he 
kept completely secret ; and Father Mersenne sent him objections 
and questions. His health, which in his youth had been bad, 
improved. “ I sleep here ten hours every night,” he writes 
from Amsterdam, ” and no care ever shortens my slumber.” 

1 take my walk every day through the confusion of a great 
multitude with as much fre^om and quiet as you could find in 
your rural avenues.” * At his first coming to Franeker he 
arranged to get a cook acquainted with French cookery ; but, 
• (Euures, v. 255. ■ Ih. vi. 199. 
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to prevent misunderstandings it may be added that his diet was 
mainly vegetarians and that he rarely drank wine. New friends 
gathered round him who took a keen interest in his researches. 
Once only do we find him taking an interest in the affairs of his 
neighbours^ — ^to ask pardon from the government for a homicide.^ 
He continued the profession of his religion. Sometimes from 
curiosity he went to the ministrations of anabaptists^^ to hear 
the preaching of peasants and artisans. He carried few books 
to Holland with him^ but a Bible and the Summa of Thomas 
Aquinas were amongst them.^ One of the recommendations of 
Egmond the Abbey was the free exercise there allowed to the 
Catholic religion. At Franeker his house was a small chateau^ 
** separated by a moat from the rest of the town^ where the mass 
could be said in safety.” ^ And one motive in favour of accepting 
an invitation to England lay in the alleged leanings of Charles I. 
to the older church. 

The best account of Descartes’s mental history during his 
life in Holland is contained in his letters, which extend over the 
whole period, and are particularly frequent in the latter half. 
The majority of them arc addressed to Mersenne, and deal with 
problems of physics, musical theory (in which he took a special 
interest), and mathematics. Several letters between 1643 and 
1649 are addressed to the princess Elizabeth, the eldest daughter 
of the ejected elector palatine, who lived at The Hague, where her 
mother maintained the semblance of a royal court. The princess 
was obliged to quit Holland, but kept up a philosophical corre- 
spondence with Descartes. It is to her that tlie Principles of 
Philosophy were dedicated ; and in her alone, according to 
Descartes, were united those generally separated talents for 
metaphysics and for mathematics which arc so characteristically 
co-operative in the ('artesian system. IVo Dutch friends, 
Constantijn Huygens (von Zuylichcm), father of the more 
celebrated Huygens, and lioogheland, figure amongst the 
correspondents, not to mention various savants, professors and 
churchmen (particularly Jesuits). 

His residence in the Netherlands fell in the most prosperous 
and brilliant days of the Dutch state, under the stadtholdership 
of Frederick Henry (1625-1647). Abroad its navigators mono- 
polized the commerce of the world, and explored unknown seas ; 
at home the Dutch school of painting reached its acme in 
Rembrandt (1607-1669); and the philological reputation of 
the country was sustained by (Irotius, Vossius and the elder 
Heinsius. And yet, though R embrand t’s Nightwatch ” is dated 
the very year after the publication of the Meditations, not a word 
in Descartes breathes of any work of art or historical learning. 
The contempt of aesthetics and erudition is characteristic of the 
most typical members of what is known as the ('artesian school, 
especially Malebranche. Descartes was not in any strict sense a 
reader. His wisdom grew mainly out of his own refiections and 
experiments. The story of his disgust when he found that 
Queen ('hristina devoted some time every day to the study of 
Greek under the tuition of Vossius is at least true in substance.® 
It gives no evidence of science, he remarks, to possess a tolerable 
knowledge of the Roman tongue, such as once was possessed by 
the populace of Rome.® In all his travels he studied only the 
phenomena of nature and human life. He was a spectator 
rather than an actor on the stage of the world. He entered the 
army, merely because the position gave a vantage-p^round from 
which to make his observations. In the political interests which 
these contests involved he took no part ; his favourite disciple, 
the princess Elizabeth, was the daughter of the banished king, 
against whom he had served in Bohemia ; and Queen Christina, 
his second royal follower, was the (laughter of Gustavus 
Adolphus. 

Thus Descartes is a type of that spirit of science to which 
erudition and all the heritage of the past seem but elegant 
trifling. The science of Descartes was physics in all its branches, 
but especially as applied to physiology. Science, he says, may 
be compared to a tree ; metaphysics is the root, physics is the 
trunk, and the three chief branches are mechanics, medicine and 

' (Euvres, viii. 59. * Ib. viii. 173. • Jb. viii. j8i. 
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morals, — ^the three applications of our knowledge to the outward 
world, to the human body, and to the conduct of life.^ 

Such then was the work that Descartes had in view in Holland. 
His residence was generally divided into two parts — one his 
workshop for science, the other his reception-room for society. 
** Here are my books,” he is reported to have told a visitor, as he 
pointed to the animals he had dissected. He worked hard at his 
hook on refraction, and dissected the heads of animals in order to 
explain imagination and memory, which he considered physical 
processes.® But he was not a laborious student. “ I can say 
with truth,” he writes to the princess Elizabeth,® “ that the 
principle which 1 have always observed in my studies, and which 
I believe has helped me most to gain what knowledge 1 have, has 
been never to spend beyond a very few hours daily in thoughts 
which occupy the imagination, and a very few hours yearly in 
those which occupy the understanding, and to give all the rest of 
my time to the relaxation of the .senses and the repose of the 
mind.” But his expectations from the study of anatomy and 
physiology went a long way. “ The conservation of health,” 
he writes in 1646, “ has always been the principal end of my 
studies.” In 1629 he asks Mersenne to take care of himself 
“ till 1 find out if there is any means of getting a medical theory 
based on infallible demonstrations, which is what T am now 
inquiring.” Astronomical inrjuiries in connexion with optic.s, 
meteorological phenomena, and, in a word, the whole field 
of natural laws, excited his desire to explain them. His own 
observation, and the reports of Mersenne, furnished his data. Of 
Bacon’s demand for observation and collection of fads he is 
an imitator; and he wishes (in a letter of 1632) that “ .some one 
would undertake to give a history of celestial phenomena after 
the meth(Kl of Bacon, and descrilie the sky exactly as it appears 
at present, without introducing a single hypothesis.” 

He had several writings in hand during the early years of his 
residence in Holland, Init the main work of this period was a 
physical doctrine of the universe which he termed The World, 
Shortly after his arrival he writes to Mersenne that it will prol>- 
ably l>e finished in 1633, but meanwhile a.sks him not to di.sdosc 
the secret to his Parisian friend.s. Already anxieties appear as to 
the theological verdict upon two of his fundamental views — the 
infinitude of the universe, and the earth’s rotation round the 
sun.^® But towards the end of year 1633 we find him writing as 
follows : — “1 had intended sending you my World as a New 
Year’s gift, and a fortnight ago I was still minded to send you a 
fragment of the work, if the whole of it could not be transcribed 
in time. But I have just been at Leyden and Amsterdam to 
ask after Galileo’s co.smical .system as 1 imagined I had heard of 
its being printed last year in Italy. 1 was told that it had been 
printed, but that every copy had been at the .same time burnt at 
Rome, and that Galileo had been him.self condemned to .some 
penalty.” He has also seen a copy of Galilef»’s condemnation 
at Li6ge (September 20, 1633), with the words “ although he 
profes.ses that the [Copernican | theory was only adopted by him 
as a hypothesis.” His friend Beeckman lent him a copy of 
Galileo’s work, which he glanced through in his usual manner 
with other men’s books ; he found it good, and ” failing more 
in the points where it follows received opinions than where it 
diverges from them.” The consequence of these reports of the 
hostility of the church led him to abandon all thoughts of 
publishing. The World was consigned to his desk ; and although 
doctrines in all essential respects the same constitute the physical 
portion of his Principia, it was not till after the death of Descartes 
that fragments of the work, including Le Monde, or a treatise on 
light, and the physiological tracts V Homme and La Formation du 
ftrtus, were given to the world by his admirer Claude Clersclicr 
(1614-1684) in 166.4. Descartes was not disposed to be a 
martyr ; he had a sincere respect for the church, and had no 
wish to begin an open conflict with established doctrines. 

In 1636 Descartes had re.solved to publish some .specimens of 
the fruits of his method, and some general observations on its 

1 Ih. iii. 24. ® lb. vi. 234. » Jb. ix. 131. 
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nature which^ under an appearance of simplicity, might sow the 
good seed of more adequate ideas on the world and man. “ I 
should be glad,” he says, when talking of a publisher,^ ” if the 
whole book were printed in good type, on good paper, and 1 
should like to have at least 200 copies for distribution. The book 
will contain four essays, all in French, with the general title of 
* Project of a Universal science, capable of raising our nature to 
its highest perfection ; also Dioptrics, Meteors and Geometry, 
wherein the most curious matters which the author could select 
as a proof of the universal science which he proposes are explained 
in such a way that even the unlearned may understand them.’ ” 
The work appeared anonymously at Leiden (published by Jean 
Mairc) in 1637, under the modest title of Essais philosophiques ; 
and the project of a universal science becomes the Dtscours de la 
metkode pour bim conduire sa raison ei ckercher la verite dans Us 
sciences. In 1644 it appeared in a Latin version, revised by 
Descartes, as Specimina philosophica. A work so widely circu- 
lated by the author naturally attracted attention, but in France 
it was principally the mathematicians who took it up, and their 
criticisms were more pungent than complimentary. Fermat, 
Roberval and Desargues took exception in their various ways to 
the methods employed in the geometry, and to the demonstra- 
tions of the laws of refraction given in the Dioptrics and Meteors. 
The dispute on the latter point between Fermat and Descartes 
was continued, even after the philosopher’s death, as late as 
1662. In the youthful Dutch universities the effect of the essays 
was greater. 

The first public teacher of Cartesian views was Henri Renery, 
a Belgian, who at Deventer and afterwards at Utrecht had 
introduced the new philosophy which he had learned 
spreodof from personal intercourse with Descartes. Renery 
mlmuiMm survived five years at Utrecht, and it was reserved 

for Heinrich Regius (van Roy)— who in 1638 had been 
appointed to the new chair of botany and theoretical medicine 
at Utrecht, and who visited Descartes at Egmond in order more 
thoroughly to learn his views — to throw down the gauntlet to 
the adherents of the old methods. With more eloquence than 
judgment, he propounded theses bringing into relief the points 
in which the new doctrines clashed with the old. llie attack was 
opened by Gisbert Voet, foremost among the orthodox theo- 
logical professors and clergy of Utrecht. In 1639 he published a 
series of arguments against atheism, in which the Cartesian views 
were not obscurely indicated as perilous for the faith, though no 
name was mentioned. Next year he persuaded the magistracy 
to issue an order forbidding Regius to travel beyond the received 
doctrine. The magisterial views seem to have prevailed in the 
professoriate, which formally in March 1642 expressed its dis- 
approbation of the new philosophy as well as of its expositors. 
As yet Descartes was not directly attacked. Voet now issued, 
under the name of Martin Schoock, one of his pupils, a pamphlet 
with the title of Meihodus nmtae philosophiae Renati Descartes, in 
which atheism and infidelity were openly declared to be the effect 
of the new teaching. Descartes replied to Voet directly in a letter, 
published at Amsterdam in 1643. He was summoned before the 
magistrates of Utrecht to defend himself against charges of 
irreligion and slander. What might have happened w'e cannot 
tell ; but Descartes threw himself on the protection of the French 
ambassador and the prince of Orange, and the city magistrates, 
from whom he vainly demanded satisfaction in a dignified letter, ^ 
were snubbed by their superiors. About the same time (April 
1645) Schoock was summoned before the university of Groningen, 
of which he was a member, and forthwith disavowed the more 
abusive passages in his book. So did the effects of the odium 
theolo^cum^ for the meanwhile at least, die away. 

In the Discourse of Method Descartes had sketdied the main 
points in his new views, with a mental autobiography which 
DiMGourae explain their origin, and with some suggestions 

of Method, ^ applications. His second great work, 

mad Modi- Meditations ofi the First Philosophy, which had been 
tatioBM. ijegiin soon after his settlement in the Netherlands, 
expounded in more detail the foundations of his system, 
* (Euvres, vi. 276. * /&. ix. 250. 


laying especial emphasis on the priority of mind to body, and on 
the absolute and ultimate dependence of mind as well as body on 
the existence of God. In 1640 a copy of the work in manuscript 
was despatched to Paris, and Mersenne was requested to lay it 
before as many thinkers and scholars as he deemed desirable, 
with a view to getting their views upon its argument and doctrine. 
Descartes soon had a formidable list of objections to reply to. 
Accordingly, when the work was published at Paris in August 
1641, under the title of Meditationes de prima philosophia ubi de 
Dei existentia et animae immortalitaie (though it was in fact not 
the immortality but the immateriality of Sie mind, or, as the 
second edition described it, animae humanae a corpore distinctio, 
which was maintained), the title went on to describe the larger 
part of the book as containing various objections of learned 
men, with the replies of the author. These objections in the first 
edition are arranged under six heads : the first came from 
Caterus, a theologian of Louvain ; the second and sixth are 
anonymous criticisms from various hands ; whilst the third, 
fourth and fifth belong respectively to Hobbes, Amauld and 
Gassendi. In the second edition appeared the seventh— objec- 
tions from P^rc Bourdin, a Jesuit teacher of mathematics in 
Paris; and subsequently another set of objections, known 
as those of Hyperaspistes, was included in die collection of 
Descartes’s letters, ilie anonymous objections are very much 
the statement of common-sense against philosophy ; those of 
Caterus criticize the Cartesian argument from the traditional 
theology of the church ; those of Arnauld are an appreciative 
inquiry into the bearings and consequences of the meditations 
for religion and morality ; while those of Hobbes {q.v,) and 
Gassendi — both somewhat senior to Descartes and with a 
dogmatic system of their own already formed— are a keen assault 
upon the spiritualism of the Cartesian position from a generally 

sensational ” standpoint. The criticisms of the last two are 
the criticisms of a hostile school of thought ; those of Amauld 
are the difficulties of a possible disciple. 

In 1644 the third great work of Descartes, the Principia 
philosophiae, appeared at Amsterdam. Passing briefly over 
the conclusions arrived at in the Meditations, it deals 
in its second, third and fourth parts with the general 
principles of physical science, especisdly the laws of 
motion, with the theory of vortices, and with the phenomena of 
heat, light, gravity, magnetism, electricity, &c., upon the earth. 
This work exhibits some curious marks of caution. Undoubtedly, 
says Descartes, the world was in the beginning created in all its 
perfection. But yet as it is best, if we wish to understand the 
nature of plants or of men, to consider how they may by degrees 
proceed from seeds, rather than how they were created by God 
in the beginning of the world, so, if we can excogitate some 
extremely simple and comprehensible principles, out of which, 
as if they were seeds, we can prove that stars, and earth and all 
this visible scene could have originated, although we know full 
well that they never did originate in such a way, we shall in that 
way expound their nature far better than if we merely described 
them as they exist at present.”* ITie Copemicon theory is 
rejected in name, but retained in substance. The earth, or other 
planet, does not actually move round the sun ; yet it is carried 
round the sun in the subtle matter of the great vortex, where it 
lies in equilibrium, — carried like the passenger in a boat, who may 
cross the sea and yet not rise from his berth. 

In 1647 the difficulties that had arisen at Utrecht were repeated 
on a sm^ler scale at Leiden. There the Cartesian innovations 
had found a patron in Adrian Heerebord, and were openly 
discussed in theses and lectures. The theological professors took 
the alarm at passages in the Meditations ; an attempt to prove 
the existence of God savoured, as they thought, of atheism and 
heresy. When Descartes complained to the authorities of this 
unfair treatment,^ the only reply was an order by which all 
mention of the name of Cartesianism, whether favourable or 
adverse, was forbidden in the university. This was scarcely 
what Descartes wanted, and again he had to apply to the prince 
of Orange, whereupon the theologians were asked to behave with 
^ Prindp, L. iii. S. 45. * (Euvres, x. 26. 
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civility^ and the name of Descartes was no longer proscribed. 
But other annoyances were not wanting from unfaithful disciples 
and unsympathetic critics. The Jnstantiae of Gassendi appeared 
at Amsterdam in 1644 as a reply to the reply which Descartes had 
published of his previous objections ; and the publication by 
Heinrich Regius of his work on physic^ philosophy (Fundamenta 
physices, 1646) gave the world to understand tl^t he had ceased 
to be a thorough adherent of the philosophy which he had so 
enthusiastically adopted. 

It was about 1648 that Descartes lost his friends Mersenne 
and Mydorge by death. The place of Mersenne as his Parisian 
representative was in the main taken by Claude Clerselier (the 
French translator of the Objections and Responses)^ whom he had 
become acquainted with in Paris. Through Qerselier he came to 
know Pierre Chanut, who in 1645 ^ French ambassador 

to the court of Sweden. Queen Christina was not yet twenty, 
and took a lively if a somewhat whimsical interest in literary 
and philosophical culture. I'hrough Chanut, with whom she 
was on terms of familiarity, she came to hear of Descartes, and a 
correspondence which the latter nominally carried on with the 
ambassador was in reality intended for the eyes of the queen. 
The correspondence took an ethical tone. It l^gan with a long 
letter on love in all its aspects (February 1647),^ a topic suggested 
by Chanut, who had been discussing it with the queen ; and this 
was soon followed by another to Christina herself on the chief 
good. An essay on the passions of the mind {Passions de Fame), 
which had been written originally for the princess Elizabeth, 
in development of some ethical views suggested by the De vita 
beata of Seneca, was enclosed at the same time for Chanut. It 
was a draft of the work published in 1650 under the same title. 
Philosophy, particularly that of Descartes, was becoming a 
fashionable divertissement for the queen and her courtiers, and 
it was felt that the presence of the sage himself was necessary 
to complete the good work of education. An invitation to 
the Swedish court was urged upon Descartes, and after much 
hesitation accepted ; a vessel of the royal navy was ordered 
to wait upon him, and in September 1649 he left Egmond for 
the north. 

The position on which he entered at Stockholm was unsuited 
for a man who wished to be his own master. The young queen 
wanted Descartes to draw up a code for a proposed 
' academy of the sciences, and to give her an hour of 
philosophic instruction every morning at five. She had already 
determined to create him a noble, and begun to look out an estate 
in the lately annexed possessions of Sweden on the Pomeranian 
coast. But these things were not to be. His friend Chanut fell 
dangerously ill ; and Descartes, who devoted himself to attend 
in the sick-room, was obliged to issue from it every morning in 
the chill northern air of January, and spend an hour in the palace 
library. 'Die ambassador recovered, but Descartes fell a victim 
to the same disease, inflammation of the lungs. The last time he 
saw the queen was on the ist of February 1650, when he handed 
to her the statutes he had drawn up for the proposed academy. 
On the 1 1 th of February he died. The queen wished to bury him 
at the feet of the Swedish kings, and to raise a costly mausoleum 
in his honour ; but these plans were overruled, and a plain 
monument in the Catholic cemetery was all that marked the place 
of his rest. Sixteen years after his death the French treasurer 
d’Alibert made arrangements for the conveyance of the ashes to 
his native land ; and in 1667 they were interred in the church of 
Ste Genevieve du Mont, the modem Pantheon. In 1819, after 
being temporarily deposited in a stone sarcophagus in the court 
of the Louvre during the Revolutionary epoch, they were 
transferred to St Germain-des-Prte, where they now repose 
between Montfaucon and Mabillon. A monument was raised 
to his memory at Stockholm by Gustavus TIL; and a modern 
statue has l^een erected to him at Tours, with an inscription on 
the pedestal : Je pense, done je suis.” 

Descartes never married, and had little of the amorous in his 
temperament. He has alluded to a childish fancy for a young 
girl with a slight obliquity of vision ; but he only mentions it 
^ CEuvres, x. 3. 
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d propos of the consequent weakness which led him to associate 
such a defect with beauty In person he was small, with large 
head, projecting brow, prominent nose, and eyes wide apart, 
with black hair coming down almost to his eyebrows. His voice 
was feeble. He usu^ly dressed in black, with unobtrusive 
propriety. 

Philosophy, — The end of all study, says Descartes, in one of his 
earliest writings, ought to be to guide the mind to form true and 
.sound judgments on every thing that may be presented to it.® 
The sciences in their totality are but the intelligence of man ; 
and all the details of knowledge have no value save as they 
strengthen the understanding. The mind is not for the sake of 
knowledge, but knowledge for the sake of the mind. This is the 
reassertion of a principle which the middle ages had lost sight of 
— ^that knowledge, if it is to have any value, must be intelligence, 
and not erudition. 

But how is intelligence, as opposed to erudition, possible ? 
The answer to that question is the method of Descartes. Ihat 
idea of a method grew up with his study of geometry 
and arithmetic, — the only branches of knowledge 
which he would allow to be “ made sciences.” But *’ 

they did not satisfy his demand for intelligence. ** I found in 
them,” he says, different propositions on numbers of which, 
after a calculation, 1 perceived the truth ; as for the figures, J. 
had, so to speak, many truths put before my eyes, and many 
others concluded from them by analogy ; but it did not seem to me 
that they told my mind with sufficient clearness why the things 
were as T was shown, and by what means their discovery was 
attained.” ^ The mathematics of which he thus speaks included 
the geometry of the ancients, as it had been handed down to the 
modern world, and arithmetic with the developments it had 
received in the direction of algebra. The ancient geometry, as we 
know it, is a wonderful monument of ingenuity— a series of 
lours de force, in which eac:h problem to all appearance stands 
alone, and, if solved, is solved by methods and principles peculiar 
to itself. Here and there particular curves, for example, had 
f>een obliged to yield the .secret of their tangent ; but the ancient 
geometers apparently had n(.) consciou.sness of the general 
iHjarings of the methods which they so successfully applied. 
Each problem was something uni(]ue ; the elements of transition 
trom one to another were wanting ; and the next step which 
mathematics had to make was to find some method of reducing, 
for instance, all curves to a common notation. When that was 
found, the solution of one problem would immediately entail the 
solution of all others which belonged to the same series as itself. 

The arithmetical half of mathematics, which had been gradually 
growing into algebra, and had decidedly established itself as such 
in the Ad lo^isticen speciosam notae priores of Francois Vieta 
(1540-1603), supplied to some extent tlie means of generalizing 
geometry. And the algebraists or arithmeticians of the 16th 
century, such as I^uca Pacioli (Lucas de Borgo), Geronimo or 
Girolamo Cardano (1501-1576), and Niccola Tartaglm (1506- 
1559), had used geometrical constructions to throw light on 
the solution of particular equations. But progress was made 
difficult, in consequence *>f the clumsy and irregular nomenclature 
employed. With Descartes the use of exponents as now employed 
for denoting the powers of a quantity becomes systematic ; and 
without some such step by which the homogeneity of successive 
powers is at once recognized, the binomial theorem could scarcely 
have been detected. 'I'he restriction of the early letters of the 
alphabet to known, and of the late letters U) unknown, quantities 
is also his work. In this and other details he crowns and com- 
pletes, in a form henceforth to be dominant for the language 
of algebra, the work of numerous obscure predecessors, such as 
Etienne de la Roche, Michael Stifel or Stiefel (1487-1567), and 
«»thers. 

Having thus perfected the instrument, his next step was to 
apply it in such a way as to bring uniformity of method into the 
isolated and indei>endent operations of geometry. ** I had no 
intention,” ^ he .says in the Method, of attempting to master all 

8 Ih. X. 5^. * Regulae, Oiuvres, xi. 202. 
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the particular sciences commonly called mathematics ; but as I 
observed that, with all differences in their objects, they agr^d in 
considering merely the various relations or proportions subsisting 
among these objects, I thought it best for my purpose to consider 
these relations m the most general form possible, without refer- 
ring them to any objects in particular except such as would 
most facilitate the knowledge of them. Perceiving further, that 
in order to understand these relations I should sometimes have 
to consider them one by one, and sometimes only to bear them in 
mind or embrace them in the aggregate, 1 thought that, in order 
the better to consider them individually, I should view them as 
subsisting between straight lines, than which I could find no 
objects more simple, or capable of being more distinctly repre- 
sented to my imagination and senses ; and on the other hand 
that, in order to retain them in the memory or embrace an 
aggregate of many, I should express them by certain characters, 
the briefest possible.” Such is the basis of the algebraical or 
modem analytical geometry. The problem of the curves is 
solved by their reduction to a problem of straight lines ; and the 
locus of any point is determined by its distance from two given 
straight lines — the axes of co-ordinates. Thus Descartes gave 
to modern geometry that abstract and general character in 
which consists its superiority to the geometry of the ancients. 
In another question connect^ with this, the problem of drawing 
tangents to any curve, Descartes was drawn into a controversy 
with Pierre (de) Fermat (1601-1663), Gilles Pensone de Roberval 
(1602-1675), Girard Desargues (1593-1661). Fermat and 
Descartes agreed in regarding the tangent to a curve as a secant 
of that curve with the two points of intersection coinciding, while 
Roberval regarded it as the direction of the composite movement 
by which the curve can be described. Both these methods, 
differing from that now employed, arc interesting as preliminary 
steps towards the method of fluxions and the differential calculus. 
In pure algebra Descartes expounded and illustrated the general 
methods of solving eciuations up to those of the fourth degree 
(and l:)elieved that his method could go beyond), stated the law 
which connects the positive and negative roots of an equation 
with the changes of sign in the consecutive terms, and introduced 
the method of indeterminate coefficients for the solution of 
equations.^ These innovations have been attributed on in- 
adequate evidence to other algebraists, e.g. William Oughtred 
(1575-1660) and Thomas Harriot (1560-1621). 

Tlie Geometry of Descartes, unlike the other parts of his essays, 
is not easy reading. It dashes at once into the middle of the 
subjects with the examination of a problem which had baffled 
the ancients, and seems as if it were tossed at the heads of 
the French geometers as a challenge. An edition of it ap- 
peared subsequently, with notes by his friend Florimond de 
Beaune (1601-1652), calculated to smooth the difficulties of 
the work. All along mathematics was regarded by Descartes 
rather as the envelope than the foundation of his method ; and 
the “ universal mathematical science ” which he sought after 
was only the prelude of a universal science of all-embracing 
character.® 

The method of Descartes rests upon the proposition that all 
the objects of our knowledge fall into series, of which the members 
arc more or less known by means of one another. In 
series or group there is a dominant element, 
simple and irresoluble, the standard on which the rest 
of the series depends, and hence, so far as that group or series is 
concerned, absolute. The other members of the group are relative 
and dependent, and only to be understood as in various degrees 
subordinate to the primitive conception. The characteristic by 
which we recognize the fundamental element in a series is its 
intuitive or self-evident character ; it is given by ” the evident 
conception of a healthy and attentive mind so clear and distinct 
that no doubt is left.” ® Having discovered this prime or absolute 
member of the group, we proce^ to consider the degrees in which 
the other members enter into relation with it. Here deduction 
comes into play to show the dependence of one term upon the 
others ; and, in the case of a long chain of intervening links, the 

^ Giom^fie, bookiii. * CEuvres, xi. 224. * Ib, xi. 212. 


problem for intelligence is so to enunciate every element, and so 
to repeat the connexion that we may finally grasp all the links 
of the chain in one. In this way we, as it were, bring the causal 
or primal term and its remotest dependent immediately together, 
and raise a derivative knowledge into one which is primary and 
intuitive. Such are the four points of Cartesian method ; — 
(i) Truth requires a clear and distinct conception of its object, 
excluding all doubt ; (2) the objects of knowledge naturally fall 
into series or groups ; (3) in ^ese groups investigation must 
begin with a simple and indecomposable element, and pass from 
it to the more complex and relative elements ; (4) an exhaustive 
and immediate grasp of the relations and interconnexion of 
these elements is necessary for knowledge in the fullest sense of 
that word.® 

” There is no question,” he says in anticipation of Locke 
and Kant, “ more important to solve than that of knowing 
what human knowledge is and how far it extends.” ” This is a 
question which ought to be asked at least once in their lives by 
all who seriously wish to gain wisdom. The inquirer will find 
that the first thing to know is intellect, because on it depends the 
knowledge of all other things. Examining next what immediately 
follows the knowledge of pure intellect, he will pass in review all 
the other means of knowledge, and will find that they are two 
(or three), the imagination and the senses (and the memory). He 
will therefore devote all his care to examine and distinguish 
these three means of knowledge ; and seeing that truth and error 
can, properly speaking, l>e only in the intellect, and that the two 
other modes of knowledge are only occasions, he will carefully 
avoid whatever can lead him astray.” ® This separation of 
intellect from sense, imagination and memory is the cardinal 
precept of the Cartesian logic ; it marks off clear and distinct 
(i.c. adequate and vivid) from obscure, fragmentary and 
incoherent conceptions. 

The Discourse of Method and the Meditations apply what the 
Rules for the Direction of the Mind had regarded in particular 
instances to our conceptions of the world as a whole. 

They propose, that is, to find a simple and indecom- 
posalde point, or absolute element, which gives to the pHaciphM 
world and thought their order and systematization, ofptih- 
The grandeur of this attempt is perhaps unequalled in 
the annals of philosophy. The three main steps in the argument 
are the veracity of our thought when that thought is true to 
itself, the inevitable uprising of thought from its fragmentary 
aspects in our habitual consciousness to the infinite and perfect 
existence which God is, and the ultimate reduction of the material 
universe to extension and local movement. These arc the central 
dogmas of logic, metaphysics and physics, from which start 
the subsequent inquiries of Locke, Leibnitz and Newton. They 
are also the direct antitheses to the scepticism of Montaigne and 
Pascal, to the materialism of Gassendi and Hobbes, and to the 
superstitious anthropomorphism which defaced the reawakening 
sciences of nature. Descartes laid down the lines on which 
modem philosophy and science were to build. But himself no 
trained metaphysician, and unsusceptible to the lessons of history, 
he gives but fragments of a system which are held together, not 
by their intrinsic consistency, but by the vigour of his personal 
conviction transcending the weaknesses and collisions of his 
several arguments. ” All my opinions,” he says, ” are so 
conjoined, and depend so clo.sely upon one another, that it would 
be impossible to appropriate one without knowing them all.” ® 
Yet every disciple of Cartesianism seems to disprove the dictum 
by his example. 

The very moment when we begin to think, says Descartes, 
when we cease to be merely receptive, when we draw back and 
fix our attention on any point whatever of our belief, — ^that 
moment doubt begins. If we even stop for an instant to ask 
ourselves how a word ought to be spelled, the deeper we ponder 
that one word by itself the more hopeless grows the hesitation. 
The doubts thus awakened must not be stifled, but pressed 
systematically on to the point, if such a point there be, where 
doubt confutes itself. The doubt as to the details is natural ; it 

^ Disc, de mithode, part ii. • CEuvres, xi. 243. • Ih. vii. 381. 
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is no less natural to have recourse to authority to silence the 
doubt. The remedy proposed by Descartes is (while not neglect- 
ing our duties to others^ ourselves and God) to let doubt range 
unchecked through the whole fabric of our customary convictions. 
One by one they refuse to render any reasonable account of 
themselves ; each seems a mere chance^ and the whole tends to 
elude us like a mirage which some malignant power creates for 
our illusion. Attacked in detail^ they vanish one after another 
into as many teasing spectra of uncertainty. We are seeking 
from them what they cannot give. But when we have done our 
worst in unsettling them^ we come to an ultimate point in the fact 
that it is we who are doubting, we who are thinking. We may 
doubt that we have hands or feet, that we sleep or wake, and that 
there is a world of material things around us ; but we cannot 
doubt that we are doubling. We are certain that we 
thinking, and in so far as we are thinking we are. 
Je pense, done je suis. In other words, the criterion 
of truth is a clear and distinct conception, excluding all pos- 
sibility of doubt. 

The fundamental point thus established is the veracity of 
consciousness when it does not go beyond itself, or does not 
postulate something which is external to itself. At this point 
Gassendi arrested Descartes and addressed his objections to him 
as pure intelligence, — 0 mens 1 But even this mens, or mind, is 
but a point — we have found no guarantee as yet for its continuous 
existence. The analysis must be carried deeper, if we are to gain 
any further conclusions. 

Amongst the elements of our thought there arc some which we 
can make and unmake at our pleasure ; there are others which 
come and go without our wish ; there is also a third class which is 
of the very essence of our thinking, and which dominates our 
conceptions. We find that all our ideas of limits, sorrows and 
weaknesses presuppose an infinite, perfect and ever-blessed 
something beyond them and including them, — that all our ideas, 
in all their series, converge to one central idea, in which they find 
their explanation. The formal fact of thinking is what constitutes 
our being ; but this thought leads us back, when we consider its 
concrete contents, to the necessary pre-supposition on which our 
ideas depend, tlie permanent cause on which they and we as 
conscious beings depend. We have therefore the idea of an in- 
finite, perfect and all-powerful being — an idea which cannot be 
the creation of ourselves, and must be given by some being who 
really possesses all that we in idea attribute to him. Such a 
being he identifies with God. But the ordinary idea of God can 
scarcely be identified with such a conception. “ The majority 
of men,” he says himself, “ do not think of God as an infinite and 
incomprehensible being, and as the sole author from whom all 
things depend ; they go no further than the letters of his name.” ^ 
“ The vulgar almost imagine him as a finite thing.” 
oUM, 'Fhe God of Descartes is not merely the creator of 
the material universe ; he is also the father of all 
truth in the intellectual world. ** The metaphysical truths,” he 
says, “ styled eternal have been established by God, and, like 
the rest of his creatures, depend entirely upon him. To say that 
these truths are independent of him is to speak of God as a 
Jupiter or a Saturn, — to subject him to Styx and the Fates.” * 
The laws of thought, the truths of number, are the decrees of God. 
The expression is anthropomorphic, no less than the dogma of 
material creation ; but it is an attempt to affirm the unity of the 
intellectual and the material world. Descartes estiiblishes a 
philosf'phic monotheism, — by which the medieval polytheism of 
substantial forms, essences and eternal truths fades away before 
God, who is the ruler of the intellectual world no less than of the 
kingdom of nature and of grace. 

To attach a clear and definite meaning to the Cartesian 
doctrine of God, to show how much of it comes from the Christian 
theology and how much from the logic of idealism, how far the 
conception of a personal being as creator and pre.ser\xr mingles 
with the pantheistic conception of an infinite and perfect some- 
thing which is all in all, would be to go beyond Descartes 
and to ask for a solution of diffiailties of which he was 
' CEiwres, vi. T32. * Th. vi. lOO- 


scarcely aware. It seems impossible to deny that the tendency 
of his principles and his arguments is mainly in the line of a 
metaphysical absolute, as tlie necessary completion and founda- 
tion of all being and knowledge. Through the truthfulness of 
that God as the author of all truth he derives a guarantee for our 
perceptions in so far as these are clear and distinct. And it is in 
guaranteeing the veracity of our clear and distinct c^onceptions 
that the value of his deduction of God seems in his own estimate 
to rest. All conceptions which do not possess these tw<» attri- 
butes--of being vivid in themsselves and discrimimiled from all 
others — cannot be true. But the larger part of our conceptions 
are in such a predicament. We think of Ih ings not in the abstract 
elements of the things themselves, but in connexion with, and 
in language which presupposes, other things. Our idea of body, 
e.g,, involves colour and weight, and yet when \vc try to think 
carefully, and without assuming anything, wt find that we cannot 
attach any distinct idea to these terms when applied to Iwdy. 
In truth therefore these attributes do not belong to body at all ; 
and if wc go on in the same way testing the received qualities of 
matter, we shall find that in the last resort we understand nothing 
by it but extension, with the secondary and derivative chiiracters 
of divisibility and mobility. 

But it would again be useless to ask how extension as the 
characteristic attribute of matter is related to mind which thinks, 
and how God is to be regarded in reference to extension. The 
force of the universe is swept up and gathered in God, who com- 
municates motion to the parts of extension, and sustains that 
motion from moment to moment ; and in the same way the force 
of mind has really been coucenlratcd in God. F-very moment one 
expects to find Descartes saying with Hobbes that man’s thought 
has created God, or with Spinoza and Malebranche that it is God 
who really thinks in the apparent thought of man. After all, the 
metaphysical tl eology of Descartes, however essential in his own 
eyes, serves cliiefly as the ground for constructing his theory of 
man and of the universe. His fundamental hypothesis relegates 
to God all forces in their ultimate origin. Hence the world is 
left open for the free ])lay of mechanics and geometry. TIjc dis- 
turbing conditions of will, life and organic forces are eliminated 
from the problem ; he shirts with the clear and distinct idea of 
extension, figured and moved, and thence l)y mathematical laws 
he gives a hypothetical explanation of all things. Such ex- 
planation of physical phenomena is the main problem of Descartes, 
and it goes on encroaching upon territories once suppexsed proper 
to the mind. Descartes began with the certainty that we are 
thinking Ixjings ; that region remains untouched ; but up to its 
very borders the inechaniral explanation of nature reigns 
unchecked. 

'flic physical theory, in its earlier form in The World, and later 
in the Principles of [Philosophy (which the present account 
follows), rests upon the mctiiphysical (H)nclusions of the. 
Meditations. It proposes to set forth the genesis of the 
existing universe from princiyiles which can he, plainly 
understood, and according to thc! acknowledged laws of the trans- 
mission of movement. 'I'hi* idea of force is one of those okscurt* 
conceptions which originate in an obscure region, in the sense 
of muscular power. The true physical conception is motion, the 
ultimate ground of which is to be sought in God’s infinite power. 
Accordingly the (juantity of movement in the universe, like its 
mover, can neither increa.se nor diminish. The only circum- 
stance which physics has to consider is tl)e transference o£ move- 
ment from one particle to another, and the change of its direction. 
Man himself cannot increase the sum of motion ; he can only alter 
its direction. The whole eonc(f|)tion of force may disappear from 
a theory of the universt? ; and we can adopt a geomctrii:aJ 
definition of niolitin as the shifting of one body from the neigh- 
bourhood of those bodies which immediately touch it, and wliich 
are assumed to be at rest, to the n(?ight)ourhood of other Ijodies. 
Motion, in short, is strictly locomotion, and nothing else. 

Descartes has laid down three laws of nature, and .seven 
secondary laws regarding impact. The latter arc to a large 
extent incorrect. The first law affirms that every body, so far 
as it is altogether unaffected by extr.mcuus causc.s, el ways 
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perseveres in the same state of motion or of rest ; and the second 
law that simple or elementary motion is always in a straight line.^ 
These doctrines of inertia^ and of the composite character of 
curvilinear motion^ were scarcely apprehended even by Kepler 
or Galileo; but they follow naturally from the geometrical 
analysis of Descartes. 

Extended body has no limits to its extent, though the power 
of God has divided it in lines discriminating its parts in endless 
ways. The infinite universe is infinitely full of matter. Empty 
space, as distinguished from material extension, is a fictitious 
abstraction. There is no such thing really as a vaaium, any 
more than there are atoms or ultimate indivisible particles. 
In both these doctrines of d priori science Descartes has not 
been subverted, but, if anything, corroborated by the results of 
experimental physics ; for the so-called atoms of chemical theory 
already presuppose, from the Cartesian point of view, certain 
aggregations of the primitive particles of matter. Descartes 
regards matter as uniform in character throughout the universe ; 
he anticipates, as it were, from his own transcendental ground, 
the revelations of spectrum analysis as applied to the sun and 
stars. We have then to think of a full universe of matter 
(and matter extension) divided and figured with endless variety, 
and set (and kept) in motion by God ; and any sort of division, 
figure and motion will serve the purposes of our supposition as 
well as another. “ Scarcely any supposition,” * he says, “ can be 
made from which the same result, though possibly with greater 
difficulty, might not be deduced by the same laws of nature ; for 
since, in virtue of these laws, matter successively assumes all the 
forms of which it is capable, if we consider these forms in order, 
we shall at one point or other reach the existing form of the world, 
so that no error need here be feared from a false supposition.” 
As the movement of one particle in a closely-packed universe is 
only possible if all other parts move simultaneously, so that 
the last in the series steps into the place of the first ; and as 
the figure and division of the particles varies in each point in the 
universe, there will inevitably at the same instant result through- 
out the universe an innumerable host of more or less circular 
movements, and of vortices or whirlpools of material particles 
varying in size and velocity. Taking for convenience a limited 
portion of the universe, we observe that in consequence 
of the circular movement, the particles of matter have 
^ their comers pared off by rubbing against each other ; 

and two species of matter thus arise, — one consisting of small 
globules which continue their circular motion with a (centrifugal) 
tendency to fly off from the centre as they .swing round the axis 
of rotation, Avhile the other, consisting of the fine dust —the 
filings and parings of the original particles — ^gradually becoming 
finer and finer, and losing its velocity, tends (centripetally) to 
accumulate in the centre of the vortex, which has been gradually 
left free by the receding particles of globular matter. This finer 
matter which collects in the centre of each vortex is the first 
matter of Descartes — ^it constitutes the sun or star. The spheric.^ 
particles are the second matter of Descartes, and their tendency 
to propel one another from the centre in straight lines towards the 
circumference of each vortex is what gives rise to the phenomenon 
of light radiating from the central star. This second matter is 
atmosphere or firmament, which envelops and revolves around 
the central accumulation of first matter. 

A third form of piatter is produced from the original particles. 
As the small filings produced by friction seek to pass through 
the interstices between the rapidly revolving spherical particles 
in the vortex, they are detained and become twisted and chan- 
nelled in their passage, and when they reach the edge of the inner 
ocean of solar dust they settle upon it as the froth and foam 
produced by the agitation of water gathers upon its surface. 
These form what we term spots in the sun. In some cases they 
come and go, or dissolve into an aether round the sun ; but in 
other cases they gradually increase until they form a dense crust 
round the centrd nucleus. In course of time the star, with 
its expansive force dimini.shed, suffers encroachments from the 
neighitouring vortices, and at length they catch it up. If the 
* Pfincip. part ii. 37. '■* Jh. part iii. 47. 


velocity of the decaying star be greater than that of any part of 
the vortex which has swept it up, it will ere long pass out of the 
range of that vortex, and continue its movement from one to 
another. Such a star is a comet. But in other cases the en- 
crusted star settles in that portion of the revolving vortex which 
has a velocity equivalent to its own, and so continues to revolve 
in the vortex, wrapped in its own firmament. Such a reduced and 
impoverished star is a planet ; and the several planets of our 
solar system are the several vortices which from time to time have 
been swept up by the central sun-vortex. The same considera- 
tions serve to explain the moon and other satellites. They too 
were once vortices, swallowed up by some other, which at a later 
day fell a victim to the sweep of our sun. 
j Such in mere outline is the celebrated theory of vortices, which 
for about twenty years after its promulgation reigned supreme 
in science, and for much longer time opposed a tenacious resist- 
ance to rival doctrines. It is one of the grandest hypotheses 
which ever have been formed to account by mechanical processes 
for the movements of the universe. While chemistry rests in the 
acceptanceof ultimate heterogeneous elements, the vortex-theory 
assumed uniform matter through the universe, and reduced 
cosmical physics to the same principles as regulate terrestrial 
phenomena. It ended the old Aristotelian distinction between 
the sphere beneath the moon and the starry spaces beyond. 
It banished the spirits and genii, to which even Kepler had 
assigned the guardianship of the planetary movements ; and, 
if it supposes the globular particles of the envelope to be the 
active force in carrying the earth round the sun, we may 
remember that Newton himself assumed an aether for somewhat 
similar purposes. The great argument on which the Cartesians 
founded their opposition to the Newtonian doctrine was that 
attraction was an occult quality, not wholly intelligible by the 
aid of mere mechanics. The Newtonian theory is an analysis of 
the elementary movements which in their combination determine 
the planetary orbits, and gives the formula of the proportions 
according to which they act. But the Cartesian theory, like 
the later speculations of Kant and Laplace, proposes to give a 
hypothetical explanation of the circumstances and motions which 
in the normal course of things led to the state of things required 
by the law of attraction. In the judgment of D^Alembert the 
Ca.rtcsian theory was the best tliat the observations of the age 
admitted ; and “ its explanation of gravity was one of the most 
ingenious hypotheses which philosophy ever imagined.” That 
the explanation fails in detail is undoubted : it does not account 
for the ellipticity of the planets ; it would place the sun, not in 
one focus, but in the centre of the ellipse ; and it would make 
gravity directed towards the centre only under the equator. 
But these defects need not blind us to the fact that this hypothesis 
made the mathematical progress of Hooke, Borelli and Newton 
much more easy and certain. Descartes professedly assumed a 
simplicity in the phenomena which they did not present. But 
such a hypothetical simplicity is the necessary step for solving 
the more complex problems of nature. The danger lies not in 
forming such hypotheses, but in regarding them as final, or as 
more than an attempt to throw light upon our observ^ation of 
the phenomena. In doing what he did, Descartes actually 
exemplified that reduction of the processes of nature to mere 
transposition of the particles of matter, which in different ways 
was a leading idea in the minds of Bacon, Hobbes and GassendL 
The defects of Descartes lie rather in his apparently imperfect 
apprehension of the principle of movements uniformly acceler- 
ated which his contemporary Galileo had illustrated and insisted 
upon, and in the indistinctness which attaches to his views of the 
transmission of motion in cases of impact. It should be added 
that the modern theory of vortex-atoms (Lord Kelvin’s) to 
explain the constitution of matter has but slight analogy with 
Cartesian doctrine, and finds a parallel, if an3rwhere, in a 
modification of that doctrine by M^ebranche. 

Besides the last two parts of the Principles of Philosophy, the 
physical writings of Descartes include the Dioptrics and Meteors, 
as well as passages in the letters. His optical investigations are 
perhaps the subject in which he most contributed to the progress 
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of science ; and the lucidity of exposition which marks his 
Dioptrics stands conspicuous even amid the generally luminous 
style of his works. Its object is a practical one^ to 
scientific considerations the shape of lens 
best adapted to improve the capabilities of the tele- 
scope^ which had been invented not long before. The conclusions 
at which he arrives have not been so useful as he imagined, in 
consequence of the mechanical difficulties. But the investiga- 
tion by which he reaches them has the merit of first prominently 
publishing and establishing the law of the refraction of light. 
Attempts have been made, principally founded on some remarks 
of Huygens, to show that Descartes had learned the principles 
of refraction from the manuscript of a treatise by Willcbrord 
Snell, but the facts are uncertain ; and, so far as Descartes founds 
his optics on any one, it is probably on the researches of Kepler. 
In any case the discovery is to some extent his own, for his proof 
of the law is founded upon the theory that light is the propagation 
of the aether in straight lines from the sun or luminous body to 
the eye (see Light). Thus he approximates to the wave theory 
of light, though he supposed that the transmission of light was 
instantaneous. The chief of his other contributions to optics was 
the explanation of the rainbow — an explanation far from com- 
plete, since the unequal refrangibility of the rays of light was yet 
undiscovered — but a decided advance upon his predecessors, 
notably on the De radiis visus et lucis (1611) of Marc- Antonio 
de Dominis, archbishop of Spalato. 

If Descartes had contented himself with thus explaining the 
phenomena of gravity, heat, magnetism, light and similar forces 
by means of the molecular movements of his vortices, even such a 
theory would have excited adm iration. But he did not stop short 
in the region of what is usually termed physics. Chemistry and 
biology are alike swallowed up in the one science of physics, and 
reduced to a problem of mechanism. This theory, he believed, 
would afford an explanation of every phenomenon whatever, and 
in nearly every' department of knowledge he has given specimens 
of its power. But the most remarkable and daring application 
of the theory was to account for the phenomena of organic life, 
especially in animals and man. If we possessed a thorough 
knowledge,” he says,^ ” of all the parts of the seed of any species 
of animal (e.g. man), we could from that alone, by reasons entirely 
mathematical and certain, deduce the whole figure and conforma- 
tion of each of its members, and, conversely, if we knew several 
peculiarities of this conformation, we could from these deduce 
the nature of its st^ed.” The organism in this way is regarded as 
a machine, constructed from the particles of the seed, which in 
virtue of the laws of motion have arranged themselves (always 
under the governing power of God) in the particular animal shape 
in which wc see them. The doctrine of the circulation of the 
blood, which Descartes adopted from Harv^ey, supplied additional 
arguments in favour of his mechanical theory, and he probably 
did much to popularize the discovery. A fire without light, 
compared to the heat which gathers in a haystack when the hay 
has been stored before it was properly dry — heat, in short, as an 
agitation of the particles — is the motive cause of the contraction 
and dilatations of the heart. Those finer particles of the blood 
which become extremely rarefied during this process pass off 
in two directions — one portion, and the least important in the 
theory, to the organs of generation, the other portion to the 
cavities of the brain. There not merely do they serve to nourish 
the organ, they also give rise to a fine ethereal flame or wind 
through the action of the brain upon them, and thus form the 
so-called “ animal ” spirits. From the brain these spirits are 
conveyed through the body by means of the nerves, regarded by 
Descartes as tubular vessels, resembling the pipes conveying the 
water of a spring to act upon the mechanical appliances in an 
artificial fountain. The nerves conduct the animal spirits to act 
upon the muscles, and in their turn convey the impressions of 
the organs to the brain. 

Man and the animals as thus described are compared to 
automata, and termed machines. The vegetative and sensitive 
souls which the Aristotelians had introduced to break the leap 
^ (Euvres, iv. 494. 


between inanimate matter and man are ruthlessly swept away » 
only one soul, the rational, remains, and that is restricted to man. 
One hypothesis supplants the various principles of 
life ; the rule of absolute mechanism is as complete in 
the animal as in the cosmos. Reason and thought, 
the essential quality of the soul, do not belong to the brutes ; 
there is an impassable gulf fixed between man and the lowcc 
animals. The only sure sign of reason is the power of language — 
i.e, of giving expression to general ideas ; and language in that 
sense is not found save in man. 'Fhe cries of animals are but 
the working of the curiously-contrived machine, in which, when 
one portion is touched in a certain way, the wheels and springs 
concealed in the interior perform their work, and, it may be, a 
note supposed to express joy or pain is evolved ; but there is 
no consciousness or feeling. “ The animals act naturally and by 
springs, like a watch.” * ” The greatest of all the prejudices we 
have retained from our infancy is that of believing that the beasts 
think.” ® If the beasts can properly be said to see at all, “ they 
see as we do when our mind is distracted and keenly applied else- 
where ; the images of outward objects paint themselves on the 
retina, and possibly even the impressions made in the optic nerves 
determine our limbs to different movements, but we feel nothing 
of it all, and move as if we were automata.” ** The sentience of 
the animal to the lash of his tyrant is not other than the sensi- 
tivity of the plant to the influences of light and heat. It is not 
much comfort to learn further from Descartes that ” he denies 
life to no animal, but makes it consist in the mere heat of the 
heart. Nor docs he deny them feeling in so far as it depends on 
the bodily organs.” ^ 

Descartes, with an unusual fondness for the letter of Scripture, 
quotes oftener than once in support of this monstrous doctrine 
the dictum, “ the blood is the life ” ; and he remarks, with some 
sarcasm possibly, that it is a comfortable theory for the eaters of 
animal flesh. And the doctrine found acceptance among some 
whom it enabled to get rid of the difficulties raised by Montaigne 
and those who allowed more difference between animal and animal 
than l^twecn the higher animals and man. It also encouraged 
vivisection— a practice common witli Descartes himself.® The 
recluses of Port Royal seized it eagerly, discussed automatism, 
dissected living animals in order to .show to a morbid curiosity 
the circulation of the blood, were careless of the cries of tortured 
dogs, and finally embalmed the drictrine in a syllogism of their 
logic, — No matter thinks ; every soul of beast is matter : there- 
fore no soul of l)east thinks. 

But whilst all the organic processes in man go on mechani- 
cally, and though by reflex action he may repel attack uncon- 
sciously, still the first affirmation of the system was that man was 
essentially a thinking being ; and, while we reUiin this original 
dictum, it must not be supposed that the mind is a mere spectator, 
or like the Iwatman in the boat. Of course a unity of nature 
is impossible between mind and body .so descrilied. 

And yet there is a unity of composition, a unity so Utimtian 
clo.se that the compi)und is ” really one and in a sense 
indivisible.” You cannot in the actual man cut soul 
and body asunder ; they interpenetrate in evcr>' member. But 
there is one point in the human frame — a jKunt midway in the 
brain, single and free, which may in a special sense be called the 
seat of the mind. This is the so-called conarion, or pineal gland, 
where in a minimized point the mind on one hand and the vital 
spirits on the other meet and communicatc\ In that gland the 
mystery of creation is concentrated ; thought meets extension 
and directs it ; extension moves towards thought and is per- 
ceived. Two clear and distinct ideas, it seems, prcjduce an 
absolute mystery. Mind, driven from the field of extension, 
erects its last fortress in the pineal gland. In .such a state of 
despair and destitution there is no liope for spiritualism, save 
in God ; and Clauberg, Geulincx and Malebranche all take 
refuge under the shadow of his wings to e.scape the tyranny of 
extended matter. 

In the psychology of Descartes there are two fundamental 
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modes of thought, — perception and volition. It seems to me,” 

he says, ” that in receiving such and such an idea the mind is 
passive, and that it is active only in volition ; that its 
ideas are put in it partly by the objects which touch the 
senses, partly by the impressions in the brain, and 
partly also by the dispositions which have preceded in the mind 
itself iind by the movements of its will.” ^ The will, therefore, 
as being more originative, has more to do with true or false 
judgments than the understanding. Unfortunately, Descartes is 
too lordly a philosopher to explain distinctly what eitlier under- 
standing or will may mean. But we gather that in two directions 
our reason is bound up with bodily conditions, which make or mar 
it, according as the will, or central energy of thought, is true to 
itself or nut. In the range of perception, intellect is subjected to 
the material conditions of sense, memory and imagination ; and 
in infancy, when the will has allowed itself to assent precipitately 
to tlui conjunctions presented to it by these material processes, 
thought has become filled with obscure ideas. In the moral 
.sphere the passions or emotions (which Descartes reduces to the 
six primitive forms of admiration, love, hatred, desire, joy and 
sadness) are the perceptions or sentiments of the mind, caused and 
maintained by some movement of the vital spirits, but specially 
referring to the mind only. The presentation of some object of 
dread, for example, to the eye has or may have a double effect, 
lln one hand the animal spirits ” reflected ” from the imago 
formed on the pineal gland proceed through the nervous tubes to 
make the muscles turn the back and lift the feet, so as to escape 
the cause of the terror. Such is the reflex and mechanical 
movement independent of the mind. But, on the other hand, 
the vital spirits cause a movement in the gland by which the mind 
perceives the affection of the organs, learns tliat something is to 
be loved or hated, admired or shunned. Such perceptions dispose 
the mind to pursue what nature dictates as useful. But the 
estimate of goods and evils which they give is indistinct and 
unsatisfactory. The office of reason is to give a true and distinct 
appreciation of the values of goods and evils ; or firm and 
determinate judgments touching the knowledge of good and 
evil are our proper arms against the influence of the passions.^ 
We are free, therefore, through knowledge ; ex tnagna luce in 
intellectu sequitur magna propensio in voluntate, and omnis peccans 
est ig;narans, “ If we clearly sec that what we are doing is wrong, 
it would be impossible for us to sin, so long as we saw it in that 
light.” ^ Thus the highest liberty, as distinguished from mere 
indifference, proceeds from clear and distinct knowledge, and 
such knowledge can only be attained by firmness and resolution, 
i,e, by the continued exercise of the will. Thus in the perfection 
of man, as in the nature of God, will and intellect must be united. 
For thought, will is as necessary as understanding. And innate 
ideas therefore are mere capacities or tendencies, — ^possibilities 
which apart from the will to think may be regarded as nothing 
at all. 

The Cartecian School. — The philosophy of Descartes fought its 
first battles and gained its first triumphs in the country of his 
adoptiun. In his lifetime his views had been taught in Utrecht 
and l^iden. In the universities of the Netherlands and of lower 
Germany, as yet free from the conservatism of the old-established 
scats of learning, the new system gained an easy victory over 
Aristotelianisra, and, as it was adapted for lectures and exam- 
inations, soon became almost as scholastic as the doctrines 
it had supplanted.’" At Leiden, Utrecht, Groningen, Franeker, 
Breda, Nimeguen, Hardenvyk, Duisburg and Herbom, and at 
the Catholic university of Louvain, Cartesianism was warmly 
expounded and defended in seats of learning, of which many are 
now left desolate, and by adherents whose writings have for the 
most part long lost interest for any but the antiquary. 

The Cartesianism of Holland was a child of the universities, 
and its literature is mainly composed of commentaries upon 
MoUand original texts, of these.s discussed in the schools, 
and of systematic expositions of Cartesian philosophy 
for the benefit of the student. Three names stand out in this 
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Cartesian professoriate, — Wittich, Clauberg and Geulincx. Chris- 
toph Wittich (1625-1687), professor at Duisburg and Leiden, 
is a representative of die moderate followers who professed 
to reconcile the doctrines of their school with the faith of 
Christendom and to refute the theology of Spinoza. Johann 
Clauberg (q-v.) commented clause by clause upon the Meditations 
of Descartes ; but he specially claims notice for his work De 
corporis et animae in homine conjunctioncy where he maintains 
that the bodily movements are merely procatarctic causes (i,e. 
antecedents, but not strictly causes) of the mental action, and 
sacrifices the independence of man to the omnipotence of God. 
'The same tendency is still more pronounced in Arnold Geulincx 
(qjv.). With him the reciprocal action of mind and body is 
altogether denied ; they resemble two clocks, so made by the 
artificer as to strike the same hour together. The mind can act 
only upon itself ; beyond that limit, the power of God must 
intervene to make any seeming interaction possible between body 
and soul. Such are the half-hearted attempts at consistency in 
Cartesian thought, which eventually culminate in the pantheism 
of Spinoza (see Cartesianism). 

Descartes occasionally had not scrupled to interpret the 
Scriptures according to his own tenets, while still maintaining, 
when their letter contradicted him, that the Bible was not meant 
to teach the sciences. Similar tendencies are found amongst his 
followers. Whilst Protestant opponents put him in the list of 
atheists like Vanin i, and the Catholics held him as dangerous as 
Luther or Calvin, there were zealous adherents who ventured to 
prove the theory of vortices in harmony with the book of Genesis. 
It was this rationalistic treatment of the sacred writings which 
helped to confound the Cartesians with the allegorical school of 
John C!occeius, as their liberal doctrines in theology justified the 
vulgar identification of them with the heresies of Socinian and 
Arminian. The chief names in this advanced theology connected 
with Cartesian doctrine are Ludwig Meyer, the friend and editor 
of Spinoza, author of a work termed Philosophia scripturae 
interpres (1666); Balthasar Bekkcr, whose World Bewitched 
helped to discredit the superstitious fancies about the devil ; and 
Spinoza, whose Tractatus theologico-politicus is in some respects 
the classical type of rational criticism up to the present day. 
Against this work and the Ethics of Spinoza the orthodox 
Cartesians (who were in the majority), no less than sceptical 
hangers-on like Bayle, raised an idl but universal howl of repro- 
bation, scarcely broken for about a century. 

In France Cartesianism won society and literature before 
it penetrated into the universities. Clerselier (the friend of 
Descartes and his literary executor), his son-in-law 
Rohault (who achieved that relationship through his ^'*®®** 
Cartesianism), and others, opened their houses for readings to 
which the intellectual world of Paris — its learned professors 
not more than the courtiers and the fair sex, — flocked to hear the 
new doctrines explained, and possibly discuss their value. Grand 
seigneurs, like the prince of Cond^, the due de Nevers and the 
marquis de Vardes, were glad to vary the monotony of their 
feudal castles by listening to the eloquent rehearsals of Male- 
branche or Regis. And salons of Mme dc S6vign6, of her 
daughter Mme de Grignan, and of the duchesse de Maine for 
a while gave the questions of philosophy a place among the topics 
of polite society, and furnished to Moli^re the occasion of his 
Femmes savanies. 'Fhe chateau of the due de Luynes, the trans- 
lator of tlie Meditations, was the home of a Cartesian club, that 
discussed the questions of automatism and of the composition 
of the sun from filings and parings, and rivalled Port Royal in 
its vivisections. The cardinal dc Retz in his leisurely age at 
Commercy found amusement in presiding at disputations between 
the more moderate Cartesians and Don Robert Desgabets, who 
interpreted Descartes in an original way of his own. Though 
rejected by tlie Jesuits, who found peripatetic formulae a faithful 
weapon against the enemies of the church, Cartesianism was 
warmly adopted by the Oratory, which saw in Descartes some- 
thing of St Augustine, by Port Royal, which discovered a 
connexion between the new system and Jansenism, and by some 
amongst the Benedictines and the order of Ste Genevieve. 
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The popularity which Cartesianism thus gained in the social 
and literary circles of the capital was largely increased by tlit 
labours of Pierre -Sylvain Regis (1632-1707). On his visit to 
Toulouse in 1665^ with a mission from the Durtesian chiefs, his 
lectures excited boundless interest ; ladies threw themselves 
with zeal and ability into the study of philosophy ; and Regis 
himself was made the guest of the civic corporation. In 1671 
scarcely less enthusiasm was roused in Montpellier ; and in 1680 
he opened a course of lectures at Paris, with such acceptance 
that hearers had to take their seats in advance. Regis, by 
removing the paradoxes and adjusting the metaphysics to the 
popular powers of apprehension, made Gtrtesianism popular, 
and reduced it to a regular system. 

But a check was at hand. Descartes, in his correspondence 
with the Jesuits, had shown an almost cringing eagerness to have 
tlieir poweiful organization on his side. Especially he had 
written to P^re Mesland, one of the order, to show how the 
Catholic doctrine of the eucharist might be made compatible with 
his theories of matter. But his undue haste to arrange matters 
with the church only served to compromise him more deeply. 
Unwise admirers and malicious opponents exaggerated the 
theological tiearings of his system in this detail ; and the efforts 
of the Jesuits succeeded in getting the works of Descartes, in 
November 1663, placed upon the index of prohibited books, — 
donee corrigantuK Thereupon the power of church and state 
enforced by positive enactments the passive resistance of old 
institutions to the novel theoi ies. In 1667 the oration at the 
interment was forbidden by royal order. In i66t), when the chair 
of philosophy at the College Royal fell vacant, one of the four 
selected candidates had to sustain a thesis against the pretended 
new pliilosuphy of Descvirtes.” In 1671 the archbishop of Paris, 
by the king's order, summoned the heads of the university to 
lus presence, and enjoined them to take stricter measures against 
philosophical novelties dangerous to the faith. In 1673 a tlecree 
of the parJement against Cartesian and other unlicensed th(‘orics 
was on the point of being issued, and was only checked in time by 
the apjiearancc of a burlesque mandamus against the intruder 
Reason, comfiosed by Boileau and some of his brother -poets. 
Yet in 1675 university of Angers was empowered to repress 
all Cartesian teaching within its (loinain, and actually appointed 
a commission charged to look for such heresies in the theses and 
the students’ note -books of the college of Anjou belonging to 
the Oratory. In 1677 the university of Cac;n adopted not less 
stringent measures against (lartesianism. And so great was the 
influence of the Jesuits, that the congregation of St Maiir, tlie 
canons of Ste Genevieve, and the Oratory laid their o/Ticial ban 
on the obnoxious doctrines. From the real or fancied rapproche- 
menu between Cartesianism and Jan.senism, it became for a 
while impolitic, if not dangerous, to avow too loudly a preference 
for ('artesian theories. Regis was constrained to hold back for 
ten years his System of Philosophy ; and when it did appear, in 
1690, the name of Descartes was absent from the title-page. 
There were other obstacles besides the mild persecutions of the 
churcli. Pascal and other members of Port Royal openly 
expressed their doubts about the place allowed to God in the 
system ; the adherents of Gassendi met it by resuscitating 
atoms ; and the Aristotelians maintained their substantial forms 
as of old ; the Jesuits argued against the arguments for Uic being 
of ( 5 od, and against the theory of innate ideas ; whilst Pierre 
Daniel Huct (1630-1721), bishop of Avranches, once a Cartesian 
himself, made a vigorous onslaught on the contempt in which his 
former comrades held literature and history, and enlarged on the 
vanity of all human aspirations after rational truth. 

The greatest and most original of the French Cartesians was 
Malebranche (^.w.). His Re^erche de la veriti, in 1674, was the 
baptism of the system into a theistic religion which borrowed 
its imagery from Augustine ; it brought into prominence the 
metaphysical base which Louis Delaforgc, Jacques Rohault and 
Regis had neither cared for nor understood. But this doctrine 
was a criticism and a divergence, no less than a consequence, 
from the principles in Descartes ; and it brought upon 
Malebranche the opposition, not merely of the Cartesian 


physicists, but also of Amauld, Fenelon and Bossuet, who found, 
or hoped to find, in the Meditations, as properly understood, 
an all}' for theology. Popular enthusiasm, however, was with 
Malebranche, as twenty years before it had been with Descartes ; 
he was the fashion of the day } and his disciples rapidly increased 
both in France and abroad. 

In 1705 Cartesianism was still subject to prohibitions from the 
authorities ; but in a project of new statutes, drawn up for the 
faailiy of arts at Paris in 1720, the Method and Meditations of 
Descartes were placed beside the Organon and the Metaphysics 
of Aristotle as text-bo(»ks for philosophical study. And before 
1725, readings, both public and private, were given from 
(!!artesian texts in some of the Parisian colleges. But when 
this happened, Cartesianism was no longer cither interesting 
or dangerous ; its theories, taught as ascertained and verified 
truths, were as worthless as the systematic verbiage which 
preceded them. Already antiquated, it could not resist the wit 
and raillery with which Voltaire, in his Lettres sur les Anglais 
(1728), brought against it the principles and results of Locke and 
Newton. 'Die old Cartesians, Jean Jacques Dortoiis de Mairan 
(167S-1771) and especially Fontenclle, with his Thcorie des 
lourhillons (1752), struggled in vain to refute Newton by styling 
attraction an i>crult quality. Fortunately the Cartesian method 
had already clone its service, e\'en wdierc the theories were 
rejected. The Port Royalists, Pierre Nicole (1625 -1695) and 
Antoine Arnauld (1612-1694), had applied it to grammar and 
logic ; Jean Doinat or Daiimut (r625-i6t)6) and Ilenri Fran(;*(us 
Daugesseau (1668^ J 750 jurisprudence ; Fonlenellc, Charles 
Perrault (1628-1703) and Jean Terrasson (1670-1750) to literary 
criticism, and a worthier estimate of modern literature. 'J'hough 
it never ceased to influenite individual thinkers, it had handed on 
to Condillac its popularity with the masses. A Ditin abridgment 
of philosophy, dated 1784, tells us that the innate ideas of 
Descartes are founded on no arguments, and are now universally 
abandoned, 'i'he ghost of innate ideas seems to lie all that it 
had left. 

In Germany a lew ('artesian lecturcTs taught at l.eip7.ig and 
Halle, but the system took no root, any more than in Switzerland, 
where it had a brief reign at Genevii after 1669. In 
Italy the effects w(Te more permanent. What is 
termed the iatro-mechanical school of medicine, with G. A. 
Borclli (1608- 1 67()) as its most notable name, entered in a way 
on the mechanical study of anatomy .suggested by Descartes, but 
was probably much more dependent upon the positive researches 
of Galileo. At Naples there grew up a ('artesian .school, of W'hich 
the best known members arc Michel Angelo Fardella ( 1 650- 1 708) 
and Cardinal Gerdil (1718-1802), both of whom, however, 
attached themselves to the characteristic \'iews of Malebranche. 

In England (artesianism took but slight hold. Henry More, 
who had given it a modified sympathy in the lifetime of the 
author, l)ecamo its opponent in later years ; and „ . ^ 
Cudworth differed from it in most essential points. ' 

Antony Lcgrand, from Doiuii, attempted to introduce it into 
Oxford, but failed. He is the author of several W'orks, amongst 
others a system of ('artesian philosophy, where a chapter on 
“ Angels ’’ revives the methods of the .schoolmen. His chief 
opponent was Samuel Parker (1640-1688), bishop of Oxford, who, 
in his attack on the irreligious novelties of the Cartesian, treats 
Descartes as a fellow-criminal in infidelity with Hobbes and 
Ga.sscndi. Rohault’s version of ibe ('artesian jihysics was 
translated into English ; and Malebranche found an ardent 
follower in John Norris (1667-1711). Of Cartesianism towards 
the close of the T7th century the only remnants were an over- 
grown theory of vortices, which received its death-blow from 
Newton, an(i a dubious phraseology unent innate ideas, which 
found a witty executioner in Ix)cke. 

For an account of the metaphysical doctrines of I)escartes, 
in their connexions with Malebranche and Spinoza, see 
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son of a civil servant, he adopted his father's career, but as early 
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enthusiastic disciples of the cSnacle gathered round Victor Hugo, 
and in July 1823 fimile founded with his master the Muse 
frangaise, which during the year of its existence was the special 


organ of the romantic party. His Etudes frangaises et itrangires 
(1828) were preceded by a preface which may be regarded as 
one of the manifestos of the romanticists. The versions of 
Shakespeare’s Romeo and Juliet (1S39) and of Macbeth (1844), 
important as they were in the history of the romantic movement, 
were never staged. He was the author of several libretti, among 
which may be mentioned the Romeo et Juliette of Berlioz. The 
list of his more important works is completed by his two volumes 
of stories, Contes physiologiques (1B54) and Rialites fantastiques 
(1854). He died at Versailles in April 1871. His (Euvres 
completes were published in 1872-1874 (6 vols.). 

His brother, Antoine Fran9ois Marie, known as Antony 
Deschamps, was bom in Paris on the 12th of March 1800 and 
died at Passy on the 29th of October 1869. Like his brother, 
he was an ardent romanticist, but his production was limited by 
a nervous disorder, which h^ left its mark on his melancholy 
work. He translated the Divina Commedia in 1829, and his 
poems, Demieres Paroles and Resignation^ were republished with 
his brother’s in 1841, 

DESCHAMPS, EUSTACHE, called Morel (1346 ?-x4o6 ?), 
French poet, was bom at Vertus in Champagne about 1346. He 
studied at Reims, where he is said to have received some lessons 
in the art of versification from Guillaume de Machaut, who is 
stated to have been his uncle. From Reims he proceed^ about 
1360 to the university of Orleans to study law and the seven 
li'l^ral arts. He entered the king’s service as royal messenger 
about 1367, and was sent on missions to Bohemia, Hungary and 
Moravia. In 1372 he was made huissier d^armes to Charles V. 
He received many other important offices, was bailli of Valois, 
and afterwards of Senlis, squire to the Dauphin, and governor of 
Fismes. In 1380 his patron, Charles V», died, and in the same 
year the English burnt down his house at Vertus. In his child- 
hood he had been an eye-witness of the English invasion of 1358 ; 
he had been present at the siege of Reims and seen the mardi on 
Chartres ; he had witncs.s(xl the signing of the treaty of Bretigny ; 
he was now himself a victim of the English fury. His violent 
hatred of the English found vent in numerous appeals to carry 
the war into England, and in the famous prophecy ‘ that England 
would be destroyed so thoroughly that no one should be able 
to point to her ruins. His own misfortunes and the miseries of 
France embittered his temper. He complained continually of 
poverty, railed against women and lamented the woes of his 
country. His last years were spent on his Miroir de mariage, a 
satire of 13,000 lines against women, which contains some real 
comedy. TTie mother-in-law of French farce has her prototype 
in the Miroir. 

The historical and patriotic poems of Deschamps are of much 
greater value. He does not, like Froissart, cast a glamour over 
the miserable wars of the time but gives a faithful picture of the 
anarchy of France, and inveighs ceaselessly against the heavy 
taxes, the vices of the clergy and especially against those who 
enrich themselves at the expen.se of the people* The terrible 
ballad with the refrain “ Sa, de V argent ; sd, de V argent ” is 
typical of his work. Deschamps excelled in the use of the ballade 
and the chant royal. In each of these forms he was the greatest 
master of his time. In Imllade form he expressed his regret for 
the death of Du Gucsclin, who seems to have been the only man 
except his patron, Cliarles V., for whom he ever felt any admira- 
tion. One of his ballades (No* 285) was sent with a copy of his 
works to Geoffrey Chaucer, whom he addresses with the words : — 

Tu es d’amours mondains dieux en Albie 

Et de la Rose en la terre AngcUque." 

Deschamps was the author of an Art poetiqw, with the title of 
U An de dictier et de fere ckancons, haladeSf mrelais et rondeaulx. 
Besides giving rules for the composition of the kinds of verse 
mention^ in the title he enunciates some curious theories on 
poetry. He divides music into music proper and poetry. Music 
proper he calls artificial on the ground that everyone could by 
dint of study become a musician ; poetry he calls natural because 

* “ De la prophScie Merlin sur la destruction d'Angleterre qui doit 
brief advenir*’ {(Euvres, No. 211). 
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he says it is not an art that can be acquired but a gift. He lays 
immense stress on the harmony of verse^ because, as was the 
fashion of his day, he practically took it for granted that all 
poetry was to be sung. 

The work of Deschi^ps marks an important stage in the history 
of French poetry. With him and his contemporaries the long, 
formless narrations of the trouveres give place to complicated ai^ 
exacting kinds of verse. He was perhaps by nature a moralist 
and satirist rather than a poet, and the force and truth of his 
historical pictures gives him a unique place in 14th-century 
poetry. M. Raynaud fixes the date of his death in 1406, or at 
latest, 1407. Two years earlier he had been relieved of his 
charge as hailli of ^nlis, his plain-spoken satires having made 
him many enemies at court. 

His CEttvres compldtes were edited (10 vols., 1878 igoi) for the 
SocicU des anciens textes ftan^ais by Quciix de Saint-HiLiire and 
Gaston Ra^aud. A supplementary volume consists of an Introduc- 
tion by G. Raynaud. Sec also Dr K. Tloeppner. Eustackc Deschamps 
(Stnussburg, 1904). 

DESCHANEL, PAUL EUGENE LOUIS (1856- ), French 

statesman, son of I^milc Dcschanel (1819-1904), professor at the 
(*oll6ge de Prance and senator, was born at Brussels, where his 
father was living in exile (1851-1859), owing to his opposition to 
Napoleon III. Paul Deschanel studied law, and began his career 
as secretary to Deshay es de Marcere (1876), and to Jules Simon 
(1876-1877). In October 1885 he was elected deputy for Eure 
and Loire. From the first he took an important place in the 
chamber, as one of the most notable orators of the Progressist 
Republican group. In January 1896 he was elected vice-president 
of the chamber, and henceforth devoted himself to the struggle 
against the Left, not only in parliament, but also in public 
meetings throughout Prance. His addresses at Marseilles on the 
26th of October 1896, at Carmaux on the 27th of Dci^ember 1896, 
and at Roubaix on the 10th of April 1897, triumphs of clear 
and eloquent exposition of the political and social aims of the 
Progressist party. In June 1898 he was elected president of 
the chamber, and was re-elected in 1901, but rejected in 1902. 
Nevertheless he came forward brilliantly in 1904 and 1905 as a 
supporter of the law on the separation of church and state. He 
was elected a member of the French Academy in 1899, his most 
notable works being Oraieurs rt hommes iVetat (1888), Figures 
de femmes La Decentralization (1895), La Question sociale 
(1898). 

DES CLOIZEAUX, ALFRED LOUIS OLIVIER LEGRAND 

(1817-1897), Prench mineralogist, was bom at Beauvais, in the 
depMirtment of Oise, on the 17 th of October 1817. He became 
professor of mineralogy at the Ecole Normale Supcri<!ure and 
afterwards at the Musee dllistoire Naturelle in Paris. He 
studied the geysers of Iceland, and wrote also on the classification 
of some of the eruptive rocks ; but his main work consisted in the 
systematic examination of the crystals of numerous minerals, in 
researches on their optical properties and on the subject of polar- 
ization. He wrote specially on the means of determining the 
different felspars. He was awarded the Wollaston medal by the 
Geological Society of I..ondon in 1886. He died in May 1897. 
His best -known books are Lemons de cristallograpkie (1861),* 
Manuel de minerahgie (2 vols., Paris, 1862, 1874 and 1893). 

DESCLOIZITE, a rare mineral species consisting of basic lead 
and zinc vanadate, (Pb, Zn)2(0H)V04, crystallizing in the ortho- 
rhombic system and isomorphous witli olivenite. It was dis- 
covered by A. Damour in 1854, and named by him in honour 
of the P'rench mineralogist Des Goizeaux. It occurs as small 
prismatic or pyramidal crystals, usually forming drusy crusts 
and stalactitlc aggregates ; also as fibrous encrusting masses with 
a mammillary surface. The colour is deep cherry-red to brown 
or black, and the crystals are transjmrent or translucent with a 
greasy lustre ; the streak is orange-yellow to brown ; specific 
gravity 5*9^ to 6.2 ; hardness 3I. A variety known as cupro- 
descloizite is dull green in colour; it contains a considerable 
amount of copper replacing zinc and some arsenic replacing 
vanadium. Descloizite occurs in veins of lead ores in association 
with pyromorphite, vanadinite, wulfenite, &c. Localities are 


the Sierra de Cordoba in Argentina, Lake Valley in Sierra county. 
New Mexico, Arizona, Phoenixville in Pennsylvania, and Kappcl 
(Eisen-Kappel) near Klagcnfurt in Carinthia. 

Other names which have been applied to this species are 
vanadite, tritochorite and ramiritc ; the uncertain vanadates 
eusynchite, araeoxene and dcchcnite are possibly identical 
with it. 

DESCRIPTIVE POETRY, the name given toa class of literature, 
which may l>e defined as l)elonging mainly to the i6th, 17th and 
18th centuries in Europe. From the earliest times, all poetry 
which was not subjectively lyrical was apt to indulge in ornament 
which might be named descriptive. But the critics of the 
17th century formed a distinction between the representations 
of the ancients and those of the moderns. We find Boileau 
emphasizing the statement that, while Virgil paints , Tasso 
describes. This may |>e a useful indication for us in defining not 
what should, but what in practice has been called “ descriptive 
poetry.” It is poetry in which it is not imaginative passion 
which prevails, but a didactic purpose, or even something of the 
instinct of a sublimated auctioneer. In other words, the land- 
scape, or architecture, or still life, or whatever may be the object 
of the poet’s attention, is not used as an accessory, but is itself 
the centre of interest. It is, in this sense, not correct to call 
poetry in which description is only the occasional ornament of a 
poem, and not its central subject, descriptive poetr>\ The land- 
scape or still life must fill the canvas, or. if human interest is 
introduced, that must be treated as an accessory. Thus, in the 
Hero and Leander of Marlowe and in the Alastor of Shelley, 
description of a very brilliant kind is largely introduced, yet 
these are not examples of what is technically called “ descriptive 
poetry,” because it is not the strait between Sestos and Abydos, 
and it is not the flora of a tropical glen, which concentrates the 
attention of the one poet or of the other, but it is an example of 
physical passion in the ont^ case and of intellectual passion in the 
other, which is diagnosed and dilated on. On the other hand 
Thomson’s Seasons, in which landscape takes the central place, 
and Drayton’s Polyolbion, where everything is sacrificed to a 
topographir.al progress through Britain, are strictly descriptive. 

It will be obvious from this definition that the danger ahead 
of all purely descriptive poetry is that, it w^ill lack intensity, that 
it will be frigid, if not dead. Description for description’s sake, 
especially in .studictl verse, is rarely a vitalized form of literature. 
It is threatened, from its very conception, with languor and 
coldness ; it must exercise an extreme art or be condemned to 
immediate sterility. Boileau, with his customary intelligence, 
was the first to see this, and he thought that the danger might be 
avoided by care in technical execution. His advice to the poets 
of his time was : — 

"Soypz riches et pompoAix dans vos descriptions; 

C’esl lA qn’il faut des vers elaler 1 'elegance/* 

and : — 

*' De figure sans nomhre rgayez votre onvrage ; 
yue toiite y fasse aux yeiix rianto image,” 

and in verses of brilliant Jiumour he mocked the writer who, 
too full of his subject, and describing for description’s sake, will 
never quit his theme until he has exhausted it ; — 

*' Fiiyez de cos auteurs rabondance sterile 
Et lie vous charger, point d'un detail inutile.” 

This is excellent advice, but Boileau’s humorous sallies do not 
quite meet the question whether such purely descriptive poetry 
as he criticizes is legitimate at all. 

In England had appeared the famous translation (1592-1611), 
by Josuah Sylvester, of the Divine Weeks and Works of Du 
Bartas, containing such lines as those which the juvenile Drvdcn 
admired so much : — 

** But when the winter's kooner breath began 
To crystallizer the Baltic ocean. 

To glaze the lakes, and I ridle up the floods. 

And j>erriwig with wool Iho bald-pate w-oods.” 

There was also the curious physiological epic of Phineas Fletcher, 
The Purple Island (1633). But on the whole it was not until 
French influences had made themselves felt on English poetry, 
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that description^ as Boileau conceived it, was cultivated as a 
distinct art. The Cooper's Hill (1642) of Sir John Denham may 
be contrasted with the less ambitious Penshurst of Ben Jonson, 
and the one represents the new no less completely than the other 
does the old generation. If, however, we examine Cooper's Mill 
carefully, we perceive that its aim is after all rather philosophical 
than topographical. The Thames is described indeed, but not 
very minutely, and the poet is mainly absorbed in moral reflec- 
tions. Marvell’s long poem on the beauties of Nunappleton comes 
nearer to the type. But it is hardly until we reach the i8th 
century that we arrive, in English literature, at what is properly 
known as descriptive poetry. This was the age in which poets, 
often of no mean capacity, began to take such definite themes 
as a small country estate (Pomfret’s Choice, 1700), the cultivation 
of the grape (Gay’s Wine, 1708), a landscape (Pope’s V/indsor 
Forest, 1713), a military mananivre (Addison’s Campaign, 1704), 
the industry of an apple-orchard (Philip’s Cyder, 1708) or a piece 
of topography (Tickell’s Kensington Gardens, 1722), as the sole 
subject of a lengthy poem, generally written in heroic or blank 
verse. These tours de force were supported by minute efforts in 
miniature-painting, by touch applied to touch, and were often 
monuments of industry, but they were apt to lack personal 
interest, and to suffer from a general and deplorable frigidity. 
They were infected with the faults which accompany an artificial 
style ; they were monotonous, rhetorical and symmetrical, while 
the uniformity of treatment v/hich was inevitable to their plan 
rendered them hopelessly tedious, if they were prolonged to any 
great extent. 

This species of writing had been cultivated to a considerable 
degree through the preceding century, in Italy and (as the 
remarks of Boileau testify) in France, but it was in England that 
it reached its highest importance. The classic of de.scriptive 
poetry, in fact, the specimen which the literature of the world 
presents which must be considered as the most important and 
the most successful, is The Seasons ( 1 7 26 -1730) of James Thomson 
(q.n.). In Thomson, for the first time, a poet of considerable 
eminence appeared, to whom e.xternal nature was all sufficient, 
and who succeeded in conducting a long poem to its close by a 
single appeal to landscape, and to the emotions which it directly 
evokes. Ckderidge, somewhat severely, described The Seasons as 
the work of a good rather than of a great poet, and it is an in- 
disputable fsict that, at its very best, descriptive poetry fails to 
awaken the highest powers of the imagination. A great part of 
Thomson’s poem is nothing more nor less than a skilfully varied 
catalogue of natural phenomena. The famous description of twi- 
light in “ the fading many-coloured woods ” of autumn may be 
taken as an e.xaraplc of the highest art to which purely descriptive 
poetry has ever attained. It is fibvious, even here, that the effect 
of these rich and sonorous lines, in spite of the splendid effort 
of the artist, is monotonous, and leads us up to no final crisis of 
passion or rapture. Yet Thomson succeeds, as few other poets 
of his class have succeeded, in producing nobly-massed effects 
and comprehensive beauties such as were utterly unknown to his 
predecessors, lie was widely imitated in England, especially by 
Armstrong, by Akensidc, by Shenstone (in The Schoolmistress, 
1742), by the anonymous author of Albania, 1737, and by 
Goldsmith (in The Deserted Village, 1770). No better example 
of the more pedestrian class of descriptive poetry could be found 
than the last-mentioned poem, with its minute and Dutch-like 
painting : — 

•* How oft«n have I paused on every charm : 

The s]u’ll;ered cot. the cultivated farm ; 

The never failing brook, the busy mill, 

The dectMU church that topped the neighbouring hill; 

The hawthorn-bush, with seats beneath the shade, 

For talking ago and whispering lovers made.** 

On the continent of Europe the example of Thomson was almost 
immofliately fruitful. Four several translations of The Seasons 
into French contended for the suffrages of the public, and J. F. 
de Saint-I.4imbert (1716-1803) imitated Thomson in Tjus Saisons 
{^1^9)9 poem which enjoyed popularity for half a century, and 
of which Voltaire said that it was the only one of its generation 


which would reach posterity. Nevertheless, as Madame du 
Deffand told Walpole, Saint-Lambert is. froid, fade el faux," 
and the same may be said of J. A. Roucher (1745-1794), who 
wrote Les Mois in 1779, a descriptive poem famous in its 
day. The Abbe Jacques Delille (1738-1813), perhaps the most 
ambitious descriptive poet who has ever lived, was treated 
as a Virgil by his contemporaries ; he published Les Georgiques 
in 1769, Les Jar dins in 1782, and V Homme des champs in 1803, 
but he went furthest in his brilliant, though artificial, Trois 
rignes de la nature (1809), which French critics have called the 
masterpiece of this whole school of descriptive poetry. Delille, 
however, like Thomson before him, was unable to avoid mono- 
tony and want of coherency. Picture follows picture, and no 
progress is made. The satire of Marie Joseph Ch6nier, in his 
famous and witty Discours sur les poemes descriptifs, brought 
the vogue of this species of poetry to an end. 

In England, again, Wordsworth, who treated the genius of 
'Thomson with unmerited severity, revived descriptive poetry 
in a form which owed more than Wordsworth realized to the 
model of The Seasons. In The Excursion and The Prelude, as 
well as in many of his minor pieces, Wordsworth’s philosophical 
and moral intentions cannot prevent us from perceiving the 
large part which pure description takes ; and the same may be 
said of much of the early blank verse of S. T. Coleridge. Since 
their day, however, purely descriptive poetry has gone more and 
more completely out of fashion, and its place hiis been taken by 
the richer and directer effects f)f such prose as that of Ruskin 
in English, or of Fromentin and Pierre Loti in French. It is 
almost impossible in descriptive verse to obtain those vivid 
and impassioned appeals to the imagination which are of the 
very essence of genuine poetry, tmd it is unlikely that descrip- 
tive poetry, as such, will again take a prominent place in living 
literature. (F. G.) 

DESERT, a term somewhat loosely employed to describe those 
parts of the land surface of the earth which do not produce 
sufficient vegetation to support a human population. Few areas 
of large extent in any part of the world are absolutely devoid of 
vegetation, and the transition from typical desert conditions is 
often very gradual and ill-defined. (‘^Desert” comes from l^t. 
deserere, to aliandon ; distinguish " desert,” merit, and dessert,” 
fruit eaten after dinner, from de and servier, to serve.) 

Deserts are conveniently divided into two classes according 
to the causes w^hich give rise to the desert conditions. In “ cold 
deserts ” the want of vegetation is wholly due to the prevailing 
low temperature, while in “ hot deserts ” the surface is unpro- 
ductive liecausc, on account of high temperature and deficient 
rainfall, evaporation is largely in excess of precipitation. Cold 
deserts accordingly occur in high latitudes (see Tundra and 
Polar Regions). Hot desert conditions are primarily found 
along the tropical belts of high atmospheric pressure in which the 
conditions of warmth and dryness are most fully realized, and on 
their equatorial sides, but the zonal arrangement is considerably 
modified in some regions by the monsoond influence of elevated 
land. Thus we have in the northern hemisphere the Sahara 
desert, the deserts of Arabia, Iran, Turan, 'Takla Makan and 
Gobi, and the desert regions of the Great Basin in North 
America ; and in the southern hemisphere the Kalahari desert 
in Africa, the desert of Australia, and the desert of Atacama in 
South America. Where the line of elevated land runs east and 
west, as in Asia, the desert belt tends to be displaced into higher 
latitudes, and where the line.nms north and south, as in Africa, 
America and Australia, the desert zone is cut through on the 
windward side of the elevation and the arid conditions intensified 
on the lee side. Desert conditions also arise from local causes, 
as in the case of the Indian desert situated in a region inaccessible 
to either of the two main branches of the south-west monsoon. 

Although rivers rising in more favoured regions may traverse 
deserts on their way to the sea, as in the case of the Nile and the 
Colorado, the fundamental physical condition of an arid area is 
that it contributes nothing to the waters of the ocean. The rain- 
fall chiefly occurs in violent cloudbursts, and the soluble matter 
in the soil is carried down by intermittent streams to salt lakes 
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arouDd which deposits are formed as evaporation takes place. 
The land forms of a desert arc exceedingly characteristic. Surface 
erosion is chiefly due to rapid changes of temperature through a 
wide range, and to the action of wind transferring sand and dust, 
often in the form of “ dunes ” re-sembling the wavw of the sea. 
Dry valleys, narrow and of great depth, with precipitous sides, 
and ending in “ cirques,” are probably formed by the intense 
action of the occasional cloud-bursts. 

When water can be obtained and distributed over an arid 
region by irrigation, the surface a.s a rule becomes extremely 
productive. Natmal springs give rise to oa.ses at intervals and 
make the crossing of large deserts possible. Where a river crosses 
a desert at a level near that of the general surface, irrigation can 
be carried on with extremely profitable results, as has been done 
in the valley of the Nile and in parts of the (Ireat Basin of North 
America ; in cases, however, where the river has cut deeply and 
flows far below the general surface, irrigation is too expensive. 
Much has been done in parts of Australia by means of artesian 
wells. 

For a general account of deserts see Professor Johannes Walthcr. 
Das Gesetzdef WHstenbildung (Berlin, lyoo), in which many references 
1.0 other original authorities will be found. (H. N. D.) 

DESERTION, the act of forsaking or abandoning ; more 
particularly, the wilful abandonment of an employment or of 
duty, in violation of a legal or moral obligation. 

The offence of naval or military desertion is constituted when 
a man absents himself with the intention cither of not returning 
or of escaping some important service, such as embarkation f<»r 
foreign service, or service in aid of the civil power. Tn the 
United Kingdom desertion has always been ret'ognized by the 
civil law, and until 1S27 (7 & 8 Geo. TV. c. 28) was a felony 
punishable l)y death. It was subsequently dealt with by the 
various Mutiny Acts, which were replaced by the Army Act 
1881, renewed annually by the Army (Annual) Act. By § 12 
of the act every person subject t(j military law who deserts or 
atU‘mpts to desert, or who persuades or procures any person to 
desert, shall, on conviction l)y court martial, if he eomToitted the 
offence when on active service or under orders for active service, 
be liable to sulTcr death, or such less punishment as is mentioned 
in the act. When the offence is committed under any either 
circ\imstanc.es, the punishment for the first offence is imprison- 
ment, and for the second or any siibsequent offence pcmil servi- 
tude or such less punishment as is mentioned in the act. § 44 
contains a scale of punishments, and §§ 175-’ 184 an enumeration 
of persons subject to military law. By § 153 any person wlu» 
persuades a soldier to desert or aids or assists him or conceals him 
IS liable, on conviction, to be imprisoned, with (»r without hard 
labour, for not more than six months. § 154 makes provision 
for the apprehension of deseirters. § 161 lays down that where a 
soldier has served continuously in an exemplary manner for not 
less than three years in any coij)S of regular forces he is not to be 
tried or punished for desertion which has occurred before the 
commencement of the three years. Desertion from the regular 
forces CAn only be tried by a military court, but in the case nf the 
militia and reserve forces desertion can be tried by a civil court, 
'fhe Army Act of 1881 made a welcome distinction lietween 
actual desertion, as defined at the commencement of tliis article, 
and the quitting one regiment in order to enlist in another. Ihis 
offence is now separately dealt with as fraudulent enlistment •, 
formerly, it was termed ** desertion and fraudulent enli.stmcnl, 
and the statistics of desertion proper were consequently and 
erroneously magnified. The gross total of desertions in the 
British Army in an average year (1903-1904) was nearly 4000, 
or 1.4 % of the average strength of the armj', but owning to men 
rejoining from desertion, fraudulent enlistment, &c., the net loss 
was no more than 1286, i.e. less than *5 %. The army of the 
United States suffers very severely from desertion, and verv few^ 
deserters rejoin or are recaptured (see Journal of the Foy. Untied 
Service Inst., December 1905, p. 1469). In the vear 1900-190^- 
3110 men deserted (4.3 % of average .strength) ; in 1901-1902, 
4667(or 5*9%); in 1904-1905,6553 (or 6-8%) : and ini905-i9o6, 
6258 out of less than 60,000 men, or 7*4 %. 
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In all armies desertion while on active service is punishable 
by death ; on the ctintinent of Europe, owing to the system of 
compulsory service, de.serlion is infrequent, and takes place 
usually when the deserter wishes to leave his country altogether. 

It was formerly the practice in the English army to punish a man 
convicted of de.sertion by tattooing on him the letter D ” to 
prevent his re-cnlistmcnt, but this has been long abandoned in 
deference to public opinion, which erroneously adopted the idea 
that the “ marking ” was effected by red-hot irons or in some 
other manner involving torture. The Navy Discipline Act 1866, 
and the Naval Deserters Act 1847, contain similar provisions to 
the Army Act of 1881 for dealing with desertions from the navy. 
In the United States navy the term “ straggling ” is applicxl to 
absence without leave, where the probability is that the person 
does not intend to desert. The United States government offers 
a moneUiry reward of between $20 and $30 for the arrest and 
delivery of deserters from the army and mivv. 

In the British merchant scr\uce the offence of desertion is 
defined as the abandonment of duty by quitting the ship before 
the termination of the engagement, without justification, and 
with the intention of not returning. 

Desertion is also the term applied to the act by which a man 
abandons his wife and children, or either of them. Desertion of 
a wife is a matrimonial offence ; under the Matrimonial Causes 
Act i8s 7, a dt^crer of judicial separation may he obtained in 
l^ngland by either husband or wife on the ground of desertion, 
without cause, for two years and upwards (see also Divorce). 

For Ilur desertion ol eliildren see ('hii.dkkn. Law KELATiNt; ro ; 
Infant. ( *■ ^ l 

DES ESSARTS, EMMANUEL ADOLPHE (18311- ), French 

poet and man of letters, was born at Paris on the 5th of Febru- 
ary 1839. Tlis father, Alfred Stanislas l^inglois des Essurls 
(d. 1893^ was ji poet and novelist of cimsiderable reputation, 
llie .son was educated at the f:(N)le Normale Superieiire, and 
liecume a teacher of rhetoric and finally profetssor of literature 
at Dijon and at Clermont. His works are: Poesies pt^isienues 
(1862), a volume of light vcr.se on trifling subjects ; Les Klhmtitms 
(1864), philosophical poems; Orif^ines dc la pvesie lyrique cn 
France au X VP .sVer/r (1873) ; Du t^hde de Chateaubriand (t87()); 
Poenus de la Fholntion (1879) ; Pallas Athene (1887); Poftraits 
de mallres (188H), A'C. 

DESFONTAINES, RENfi LOUJCHE (175^-* l^rench 
botanist, was born at Tntmblay (lie-et-Vilaine) on the 14th of 
February 1750. After graduating in medicine at Paris, he was 
elected a member of the Acarlerny of Sciences in 1783. In the 
same year he set out for North Africa, on a .scientific exploring 
expedition, and on his return two years afterwards brought with 
him a large cfillection of plants, animals, Ac., roinprisirig, it is 
said, 1600 species of plants, of which about 300 were descrilwd 
tor the first time. In 178b he wms nominated to the post of 
professor at the Jardin des Plantes, vacated in his favour by his 
friend, 1 .. G. Ix^monnier. Ills great work. Flora Ailanlica sive 
hisioria plantarum quae in Allanie, af^ro Tune.tano et Al^ericnsi 
crescunly was published in 2 vols. 410 in 1798, and he produced in 
1804 a Tableau de Verolc holaniqne du museum d" hi stoire nalurellr 
de Paris, of which a third edition appeared in 1831, under the 
new title Cn/alo^us plantarum horti regii Parisiensis. He was 
also the author of many memoirs on vegetable anatomy and 
physiology, descriptions of new genera and species, Ac., one 
of th(^ most important being a “ Memoir on the Organization ol 
the Monocotylwlons.” 1 le died at Paris on the 1 bth of Novernber 
His Barbary ccdlection was IxHjueathed to the Musiaim 
d'Histoirc Naliirelle, and his general collection passed into the 
hands of the Enslish botanist. I’hilip Barker Webb. 

DESFORGES, PIERRE JEAN BAPTISTE CHOUDARD (174^ 
1806), French dramatist and man of letters, natural son of Dr 
Antoine Petit, was born in Paris on the 15th of Seplernber 174^. 
He was educated at the Collc^ge Mazarin and the C ollege de 
Beauvais, anrl at his father’s desire began the studv of medicine. 
Dr Petit’s death left, him dependent on his own resources, and 
after appearing on the stage of the Comedie llalienne in Pans 
he joined a troupe of wandering actors, whom he served m the 
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capacity of playwright. He married an actress, and the two 
spent three years in St Petersburg, where they were well received. 
In 1 782 he produced at the Comcdie Italienne an adaptation of 
Fielding^s novel with the title Tom Jopes a Londres. His first 
great success was achieved with TJEpreuve vtUageoise (1785) 
to the music of Gr^try. La Femme jalottse, a five-act comedy in 
verse (i 78 s)> Joconde (1790) for the music of Louis Jadin, Les 
Epoux divorcis (1799X ^ comedy, and other pieces followed. 
Desforges was one of the first to avail himself of the new facilities 
afforded under the Revolution for divorce and re-marriage. 
The curious record of his own early indiscretions in Le Poeie, ou 
memoir es d"un homme de lettres ecrits par lui-meme{^ vols., 1798) 
is said to have been undertaken at the request of Madame 
Desforges. He died in Paris on the 13th of August 1806. 

DESGARCINS, MAGDELEINE MARIE [Lou tse] (1769-1797), 
French actress, was bom at Mont Dauphin (Hautes Alpes). In 
her short career she became one of the greatest of French tragedi- 
ennes, the associate of Talnui, with whom she nearly always 
played. Her debut at the (’omedie Frangaise occurred on the 
24th of May 1788, in Bajazet, with such success that she was at 
once made societaire. She was one of the actresses who left the 
Comedie Fran9aise in 1791 for the house in the rue Richelieu, 
soon to become the Theatre de la Republique, and there her 
triumphs were no less — in King Lear, Othello^ I-a Harpe's 
Melanie et Virginie, &:c. Her health, however, failed, and she 
died insane, in Paris, on the 27th of October 1 797. 

DESHAYES, GERARD PAUL (1795-1875), French geologist 
and conchologist, was born at Nancy on the 13th of May 1797, 
his father at that time being professor of experimental physics 
in the £cole Centrale of the department of la Meurthe. He 
studied medicine at Strassburg, and afterwards took the degree 
of bachelier is lettres in Paris in 1821 ; but he abandoned the 
medical profession in order to devote himself to natural history. 
For some time he gave private lessons on geology, and subse- 
quently became professor of natural history in the Museum 
dTIistoire Naturelle. He was distinguished for his researches on 
the fossil mollusca of the Paris Basin and of other Tertiary areas. 
His studies on the relations of the fossil to the recent species led 
him as early as 1829 to conclusions somewhat similar to those 
arrived at by Lyell, to whom Deshayes rendered much assistiincc 
in connexion with the classification of the Tertiary system into 
Eocene, Miocene and Pliocene. He was one of the founders of 
the Soci6t6 G6ologique de France. In 1839 he began the publica- 
tion of his Traite elementaire de conchy liologicy the last part 
of which was not issued until 1858. In the same year (1839) he 
went to Algeria for the French Government, and spent three 
years in explorations in that country. His principal work, which 
resulted from the collections he made, Mollusques de VAlgerie, 
was issued (incomplete) in 1848. In 1870 the Wollaston medal 
of the Geological Society of London was awarded to him. He 
died at Boran on the 9th of J une 1875. His publ ications included 
Description des coquiUes fossilrs des environs de Paris (2 vols. 
and atlas, 1824-1837); Description des animaux sans vertebres 
decoiiverts dans le bassin de Paris (3 vols. and atlas, 1856-1866) ; 
Catalogue des mollusques de Vile de la Reunion (1863). 

DESHOULIfiRES, ANTOINETTE DU LIGIER DE LA GARDE 
(1638-1694), French poet, was born in Paris on the ist of January 
1638. She was the daughter of Melchior du Ligier, sicur de la 
Garde, maitre d'hotel to the queens Marie de’ Medici and Anne 
of Austria. She neceived a careful and very complete education, 
acquiring a knowledge of Latin, Spanish and Italian, and study- 
ing prosody under the direction of the poet Jean Hesnault. 
At the age of thirteen she married Guillaume de Boisguerin, 
seigneur Deshoulidres, who followed the prince of Conde as 
lieutenant-colonel of one of his regiments to Flanders about a 
year after the marriage. Madame Deshoulidres returned for a time 
to the house of her parents, where she gave herself to writing 
poetry and studying the philosophy of Gassendi. She rejoined 
her husband at Rocroi, near Brussels, where, being distinguished 
for her personal beauty, she became the object of embarrassing 
attentions on the part of the prince of Condd. Having made 
herself obnoxious to the government by her urgent demand for 


the arrears of her husband’s pay, she was imprisoned in the 
chiteau of Wilworden. After a few months she was freed by her 
husband, who attacked the chateau at the head of a small band 
of soldiers. An amnesty having been proclaimed, they returned 
to France, where Madame Deshoulidres soon became a conspicu- 
ous personage at the court of Louis XIV. and in literary society. 
She won the friendship and admiration of the most eminent 
literary men of the age — some of her more zealous flatterers 
even going so far as to style her the tenth muse and the 
French Calliope. Her poems were very numerous, and included 
specimens of nearly all the minor forms, odes, eclogues, idylls, 
elegies, chansons, ballads, madrigals, &c. Of these the idylls 
alone, and only some of ^em, have stood the test of time, the 
others being entirely forgotten. She wrote several dramatic 
works, the best of which do not rise to mediocrity. Her friend- 
ship for Corneille made her take sides for the Phedre of Pradon 
against that of Racine. Voltaire pronounced her the best of 
women French poets ; and her reputation with her contempor- 
aries is indicated by her election as a member of the Academy of 
the Ricovrati of Padua and of the Academy of Arles. In 1688 
a pension of 2000 livres was bestowed upon her by the king, and 
she was thus relieved from the poverty in which she had long 
lived. She died in Paris on the 17th February 1694. Complete 
editions of her works were published at Paris in 1695, 1747, &c. 
These include a few poems by her daughter, Antoine Ther^se 
Deshoulidres (1656-1718), who inherited her talent. 

DESICCATION (from the Lat. desiccare, to dry up), the 
operation of drying or removing water from a substance. It is 
of particular importance in practical chemistry, if a substance 
admits of being heated to say 100®, the drying may be effected 
by means of an air-bath, which is simply an oven heated by gas 
or by steam. Otherwise a desiccator must be employed ; this 
is essentially a closed vessel in which a hygroscopic substance is 
placed together with the substance to be dried. The process may 
be accelerated by exhausting the desiccator ; this so-c.alled 
vacuum desiccation is especially suital)le for the concentration 
of a(|ueous solutions of readily decompo.sable substances. Of the 
hygroscopic substances in common use, phosphoric anhydride, 
concentrated sulphuric acid, and dry potassium hydrate are 
almost equal in power ; sodium hydrate and calcium chloride are 
not much behind. 

Two common types of desiccator are in use. In one the 
absorbent is placed at the bottom, and the substance to be dried 
above. Hempcl pointed out that the efficiency would be 
increased by inverting this arrangement, since water vapour is 
lighter than air and consetjuently rises. Liquids are dried either 
by means of the desiccator, or, as is more usual, by shaking w'ith 
a substance which removes the water. Fused calcium chloride 
is the commonest absorbent ; but it must not be used with 
alcohols and several other compounds, since it forms compounds 
with these substances. Quicklime, barium oxide, and dehy- 
drated copper sulphate are especially applicable to alcohol and 
ether ; the last traces of water may be removed by adding 
metallic sodium and distilling. Gases are dried by leading them 
through towers or tubes containing an appropriate drying 
material. The experiments of H. B. Baker on the influence of 
moisture on chemic.al combination have shown the difficulty of 
removing the last traces of water. 

In chemical technology, apparatus on the principle of the 
laboratory air-bath are mainly used. Crystals and precipitates, 
deprived of as much water as possible by centrifugal machines 
or filter-presses, are transported by means of a belt, screw, or 
other form of conveyer, on to trays staged in brick chambers 
heated directly by flue gases or steam pipes ; the latter are easily 
controlled, and if tlie steam be superheated a temperature of 
300® and over may be maintained. In some cases the material 
traverses the chamber from the coolest to the hottest part on a 
conveyer or in wagons. Rotating cylinders are also used ; the 
material to be dried being placed inside, and the cylinder heated 
by a steam jacket or otherwise. 

DESIDERIO DA SETTIGNANO (1428-1464), Italian sculptor, 
was bom at Settignano, a village on the southern slope of the hill 
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of Fiesole^ still surrounded by the quarries of sandstone of which 
the hill is formed, and inhabited by a race of “ stone-cutters.” 
Desiderio was for a short time a pupil of Donatello, whom, 
according to Vasari, he assisted in the work on the pedestal 
of David, and he seems to have worked also with Mine da 
Fiesole, with the delicate and refined style of whose works 
those of Desiderio seem to have a closer affinity than with the 
perhaps more masculine tone of Donatello. Vasari particularly 
extols the sculptor’s treatment of the figures of women and 
children. It does not appear that Desiderio ever worked else- 
where than at Florence ; and it is there that those who are 
interested in the Italian sculpture of the Renaissance must seek 
his few surviving decorative and monumental works, though a 
number of his delicately carved marble busts of women and 
children are to be found in the museums and private collections of 
(jermany and France. The most prominent of his works arc the 
tomb of the secretary of state, Marsuppini, in Santa Croce, and 
the great marble tabernacle of the Annunciation in San Lorenzo, 
both of which belong to the latter period of Desiderio’s activity ; 
and the cherubs’ heads which form the exterior frieze of the 
Pazzi Chapel. Vasari mentions a marble bust by Desiderio 
of Marietta degli Strozzi, which for many years wjis held to 
be identical with a very beautiful bust bought m 1878 from the 
Strozzi family for the Berlin M iiseum . This bust is now, however, 
generally acknowledged to lie the work of Francesco Laurana ; 
whilst Desiderio’s bust of Marietta has been recognized in another 
marble portrait acquired by the Berlin Museum in 1842. 'Fhe 
Berlin Museum also owns a coloured plaster bust of an Urbino 
lady by Desiderio, the model for which is in the possession of 
the earl of Wemyss. Other imporUint busts by the master are 
in the Bargello, Florcnc(\ the I.oiivre in Paris, the collections of 
M. Figdor and M. Benda in Vienna, and of M. Dreyfus in Paris. 
Likemostof Donatello’s pupils, Desiderio worked chiefly in marble, 
and not a single work in bronze has been traced to his hand. 

See Wilhelm Bode, Die italieniscfie Plastik (TScrlin, 1893). 

DESIDERIUS, the last king of the Lombards, is chiefly known 
through his connexion with Charlemagne. He was duke of 
Tuscany and became king of the Lombards after the death of 
Aistulf in 756. Seeking, like his predecesiiors, to extend tlie 
Lombard power in Italy, he came into collision with the papacy, 
and about 772 the new pope, Adrian 1 ., implored the aid of 
Charlemagne against him. Other causes of quarrel already 
existed between the Frankish and the Lombard kings. In 770 
(liarlemagne had married a daughter of Desiderius ; but he soon 
put this lady away, and sent her back to her father. Moreover, 
Gerberga, the widow of Charlemagne’s brother Girloman, had 
sought the protection of the Lombard king after her husband’s 
death in 771 ; and in return for the slight cast upon his daughter, 
Desiderius had recognized Gerberga’s sons as the lawful Frankish 
kings, and had attacked Adrian for refusing to crown them. Such 
was the position when Charlemagne led his troops across the Alps 
in 773, took the Lombard capital, Ticinum, the modem Pavia, 
in June 774, and added the kingdom of Lombardy to his own 
dominions. Desiderius was carried to France, v here he died, 
and his son, Adalgis, spent his life in futile attempts to recover 
his father’s kingdom. The name of Desiderius appears in the 
romances of the Carolingian period. 

See S. Abel. UfUergang des Langohardenreichs (Gottingen, 1859) ; 
and JahfbUcher des frdnkischen Jieiches unier Karl dem Grossen 
(Leipzig, 1865) ; L. M. Hartmann, Geschichte Italicm im Mittelalter 
(Gotha, 1903) ; and Pauhis Diaconus, Historia Langohardorumt edited 
l>y I.. Bethmann and G. Waitz (Hanover, 1878). 

DESIGN (Fr. dessin, drawing ; T-at. designate, to mark out), 
in the arts, a drawing, more especially when made as a guide 
for the execution of work ; that side of drawing which deals 
with arrangement rather than representation ; and generally, 
by analogy, a deliberate planning, scheming or purpose. Modern 
use has tended to associate design with the word “ original ” in 
the sense of new or abnormal. The end of design, however, is 
properly utility, fitness and delight. If a discovery, it should be 
a discovery of what seems inevitable, an inspiration arising out 
of the conditions, and parallel to invention in the sciences. The 
faculty of design has best flourished when an almost spontaneous 
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development was taking place in the arts, and while certain 
classes of arts, more or less noble, were generally demanded and 
the demand copiously satisfied, as in the production of Greek 
vases, Byzantine mosaics, Gothic cathedrals, and Renaissance 
paintings. Thus where a “ school of design ” arises there is much 
general likeness in the products but also a general progress. 
The common experience tradition ” — is a part of each 
artist’s stock in trade ; and all arc carried along in a stream of 
continuous exploration. Some of the arts, writing, for instance, 
have been little touched by conscious originality in design, all 
has been progress, or, at least, change, in response to conditions. 
Under such a system, in a time of progress, the proper limitations 
react as intensity ; when limitations are removed the designer 
has less and less upon which to react, and unconditioned lilierty 
gives him nothing at all to lean on. Ilesign is resjwnse to needs, 
conditions and aspirations. The Greeks so well understood this 
that they appear to have consciously restrained themselves to 
the development of selected types, not only in architecture and 
literature, but in domestic arts, like pottery. Design with them 
was less the new than the true. 

For the production of a school of design it is neces.sary that 
there should be a considerable body of artists working together, 
and a large demand from a sympathetic public. A process of 
continuous development is thus brought into being which sustains 
the individual effort. It is necessarv' for the designer to know 
familiarly the processes, the materials and the skilful use of the 
tools involved in the productions of a given art, and properly 
only one who practises a craft can design for it. It is necessary 
to enter into the traditions of the art, that is, t«) know past 
achievements. It is necessary, further, to be in relation with 
nature, the great reservoir of ideas, for it is from it that fresh 
thought will flow into all forms of art. These conditions being 
granted, the best and most useful meaning we can give to 
the word design is exploration, experiment, consideration of 
po.ssibilities. J^utting too high a value on originality other than 
this is to restrict natural growth from vital roots, in which true 
originality (M)nsists. 'Fo take design in architecture as an example, 
we have rested too much on definite precedent (a different thing 
from living tradition) and, on the other hand, hoped too much from 
newness. Exploration of the possibilities in arches, vaults, domtts 
and the like, as a chemist or a mathematician explores, is little 
accepted as a method in architecture at this time, although in 
antiquity it was by such means that the great muster-works were 
produced : the Pantheon, Santa Sophia, Durham and Amiens 
cathedrals. The same is true of all forms of design. Of course 
the genius and inspiration of the individual artist is not here 
ignored, but assumed. What we are concerned with is a mode 
of thought w'hich shall make it most fruitful. (W. R. L.) 

DESIRE, in popular usage, a term for a wishing or longing 
for something wnich one has not got. luir its technical use see 
P-SYCHOLOGY. The word is derived through the French from 
Lat, desiderate, to long or wish for, to miss. 'Flic substantive 
desidetium has the special meaning of desire for something one 
has once possessed fait lost, hence regret or grief. ITie usual 
explanation of the word is to connect it with sidus, star, as in 
considetate, to examine the stars w'ith attention, hence, to look 
closely at. If this is so, the history of the transition in moaning 
is unknown. [. B. Greenough (Harvard Studies in Classical 
Philology, i. 96) has suggested that the word is a military slang 
term. According to this theory desiderate meant originally to 
miss a soldier from the ranks at roll-call, the root being that 
seen in sedete, to sit, sedes, seat, place, &x. 

DESK (from lAt. discus, quoit, in mod. .sense of “ table,” 
cf “ dish ” and Gcr. Tisch, table, from same source), any 
kind of flat or sloping table for writing or reading. Its 
ecirliest shape was probably that with w'hich we are familiar 
in pictures of the monastic scriptotium — rather high and 
narrow with a sloping slab. I'he primitive desk had little 
accommodation for writing materials, and no storage room for 
papers ; drawers, cupboards and pigeon-holes were the evolution 
of periods when writing grew common, and when letters and 
other documents requiring preservation became numerous. It 
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was long the custom to secure papers in chests or cabinets, whereas 
the modern desk serves the double purpose of a writing-table and 
a storehouse for documents. The hrst development from the 
early stall-like desk consisted of the addition of a drawer ; then 
the table came to be supported upon legs or columns, which, as 
in the many beautiful examples constructed by Boulle and his 
school, were often of elaborate grace. Eventually ^e legs were 
replaced by a series of superimposed drawers forming pedestals 
— Alienee the familiar pedestiil writing-table. 

For a long period there were two distinct contemporary forms 
of desk-^-the table and the bureau or escritoire. The latter shape 
attained a popularity so great that, especially in England and 
America, it was found even in houses in which there was little 
occasion for writing. The English-speaking people of the i8th 
century were amazingly fond of pieces of furniture which 
served a double or triple purpose. The bureau — the word Ls 
the French generic appellation for a desk — derives its name 
from the material with which it was originally covered (Fr. hute^ 
woollen cloth). It consists of an upright carcass sloping inward 
at the top, and provided with long drawers below. The upper 
part is htt^ with small drawers and pigeon-holes, and often with 
secret places, and the writing space is formed by a hinged slab 
supported on runners ; when not in use this slab closes up the 
sloping top. During the i8th century innumerable thousands of 
these bureaux were made on both sides of the Atlantic — indeed, 
if we except tables and chairs, no piece of old furniture is more 
common. In the first part of that period they were usually of 
oak, but when mahogany was introduced into Europe it speedily 
ousted the heavier-looking wood. Its deep rich colour and the 
high polish of which it was capable added appreciably to its 
ornamental appearance. While the pigeon-holes and small 
drawers were used for papers, the long drawers were often 
employed for purposes other than literary. In time the bureau- 
secretaire bcc^ame a bureau-bookcase, the glazed shelves, which 
were often a separate erection, resting upon the top of the bureau. 
The cabinetmakers of the second half of the i8th century, the 
period of the greatest floraison of this combination, competed 
with each other in devising elegant frets for the glass fronts. 
Solid and satisfying to the eye, if somewhat .severe in form, the 
mahogany bureau was usually an exceedingly presenhible piece 
of furniture. Occasionally it had a Imnbe front which mitigated 
its severity ; this was especially the case in the Dutch varieties, 
which were in a measure free adaptations of the French r^)uis 
Quinze commode. These Dutch bureaux, and the English ones 
made in imitation of them, were usually elaborately inlaid with 
floral designs in coloured woods ; but whereas the Batavian 
marquetry was often rough and crude, the English work was 
usually of considerable excellence. .Side by side with this form of 
writing apparatus was one variety or another of the writing-table 
proper. In so far as it is possible to generalize upon such a detail 
it would appear that the bureau was the de.sk of the yeoman and 
what we now' call the lower middle class, and that the slighter and 
more table-like forms were preferred by those higher in the social 
scale. This probably means no more than that while the one 
class preserved the old English affection for the solid and heavy 
furniture which would last for generations, those who were more 
free to follow the fashions and fancies of their time were, as the 
pecuniarily easy classes always have been, ready to abandon the 
old for the new.^ 

Just about the time wrhen the flat table with its drawers in a 
single row, or in nests serving as pedestals, was finally assuming 
its familiar modern shape, an invention was introduced which 
was destined eventually, so far as numbers and convenience go, 
to supersede all other forms of desk. This was the cylinder-top 
writing-tiible. Nothing is knowm of the originator of this device, 
but it is certain that if not French himself he worked in France. 
The historians of French furniture agree in fixing its introduction 
about the year 1750, and we know that a desk worked on this 
principle was in the possession of the French crown in the year 
1760. E\'en in its early days the cylinder took more than one 
form. Tt sometimes consisted of a solid piece of curved wood, 
and sometimes of a tambour frame — that is to say , of a series of • 


narrow jointed strips of wood mounted on canvas ; the revolving 
shutters of a shop-front are an adaptation of the idea. For a lung 
period, however, the cylinder was most often solid, and remained 
so until the latter part of the 19th century, when the “ American 
roll-top desk ” began to be made in large numbers. This is 
indeed the old French form with a tambour cylinder, and it is 
now the desk that is most frequently met with dl over the world 
for commercial purposes. Its popularity is due to its large 
accommodation, and to the facility with which the closing of tlie 
cylinder conceals all papers,and automatically locks every drawer. 
To France we owe not only the invention of this ubiquitous form, 
but the construction of many of the finest and most historic desks 
that have survived — the characteristic marquetry writing-tables 
of the Boulle period, and the gilded splendours of that of Louis 
Quinze have never been surpassed in the history of furniture. 
Indeed, the “bureau du roi which was made for l^uis XV. is the 
most famous and magnificent piece of furniture that, so far as wc 
I know, was ever constructed. 'Fhis desk, which is now one of the 
I treasures of the Louvre, was the work of several artist-artificers, 
chief among whom were Oeben and Riesener- Oeben, it may be 
added here as a matter of artistic interest, liecame the grand- 
father of Eugene Delacroix. The bureau is signed “ Riesener fa. 
1769 k I’Arsenal de Paris,” but it has been established that, 
however great may have been the share of its construction which 
fell to him, the conception was that of Oeben. ITie work was 
ordered in 1760 ; it would thus appear that nine years were 
consumed in perfecting it, which is not surprising when we learn 
from the detailed account of its construction that the work began 
with making a perfect miniature model followed by one of full 
size. The “ bureau du roi ” is a large cylinder desk elaborately 
inlaid in marquetry of woods, and decorated with a wonderful 
and ornate series of mounts consisting of mouldings, plaques, 
vases and statuettes of gilt bronze cast and chased. These 
bronzes are the work of Duplcssis, Winant and Ilervieux. The 
desk, which shows plainly the transition between the Louis 
Quinze and l^niis Seize styles, is as remarkal.)le for the boldness 
of its conception as for the magnificent fini.sh of its details. Its 
lines are large, flowing and harmonious, and although it is no 
longer exactly as it left the hands of its makers (Oeben died 
before it was finished) the alterations that have been made have 
hardly interfered with the general effect. For the bead of the 
king for whom it was made that of Minerva in a helmet was 
substitued under his successor. The ciphers of Louis XV. have 
l)een removed and replaced by S^.vres placjues, and e\'en the 
key which bore the king^s initial crowned with laurels and 
palm leaves, with his portrait on the one side, and the fleur dc lys 
on the other, has been interfered with by an austere republicanism. 
Vet no tampering with details can spoil the monumental nobility 
of this great conception. ( ]. P.-B ) 

DESLONGCHAMPS, JACQUES AMAND EUDES- (1794-1867), 
French naturalist and palaeontologist, was born at Caen in 
Normandy on the 17th of January 1794. His parents, though 
poor, contrived to give him a good education, and he studied 
medicine in his native town to such good effec^t that in 1812 he 
was appointed assistant-surgeon in the navy, and in 1815 surgeon 
assistant major to the military hospital of Caen. Soon after- 
wards he proceeded to Paris to qualify for the degree of doctor of 
surgery , and there the researches and teachings of ('uvier attracted 
his attention to subjects of natural history and palaeontology. 
In 1822 he was elect^ .surgeon to the board of relief at Caen, and 
while he never ceased to devote his energies to the duties of this 
post, he sought relaxation in geological studies. Soon he dis- 
covered remains of Teleosaurus in one of the Caen quarries, and 
he became an ardent palaeontologist. He was one of the founders 
of the museum of natural history at Caen, and acted as honorary 
curator ; he was likewise one of the founders of the Societe 
linneenne de Normandie (1823), to the transactions of which 
society he communicated papers on Teleosaurus, Poektlopleuron 
(Megalosaurus), on Jurassic mollusca and brachiopoda. In 1825 
he became profe.ssor of zoology to the faculty of sciences, and in 
1847, dean. He died on the 17th of January 1867. 

His son EuokNF. Eudes-Deslongc:hamps (1830-1889), French 
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palaeontologist, was born in 1830. He succeeded his father about 
the year 1856 as professor of zoology at the faculty of sciences at 
Caen, and in 1861 he became also professor of geology and deam. 
After the death of his fatlier in 1867, devoted himself to the 
completion of a memoir on the Teleosaurs : the joint labours 
being embodied in his Prodrome des TcUosauriens du Calvados. 
To the Society Linn^enne de Normandie he contributed mcmciirs 
on Jurassic brachiopods, on the geology of the department of La 
Manche(i856), of Calvados (1856-1863), on the Terrain callovien 
(1859), on Nouvclle-Caledonie (1864), and Pludes sttr Ics Ha^cs 
jurassiques inferieurs de la Normandie (1864). His work Le 
Jura normand was issued in 1877-1878 (incomplete). He died 
at Chateau Matthieu, Calvados, on the 21st of December 1889. 

DESMAISEAUX, PIERRE (1673-1745), French writer, was 
born at Saillat, probably in 1673. His father, a minister of the 
reformed church, had to leave France on the revocation of the 
edict of Nantes, and took refuge in Ceneva, where Pierre was 
e<lucated. Ikiyle gave him an introduction t() the 3rd Lord 
Shaftesbury, with whom, in 1699, he came to England, where he 
engaged in literary work. He remained in close touch with 
the religious refugees in England and Holland, and constantly in 
correspondence with tlie leading continental savants and writers, 
who were in the habit of employing him to conduct such business 
as they might have in England. In 1720 he was elected a fellow 
of the Koyal Society. Among his works are I '/> de Sf Evremond 
(1711). Vie de Boileau-Desf^reaux (1712), Vie de Boyle (1730). 
He also took an active part in preparing the* Bibliotheqnc raisomiec 
des ouvrages de V Europe (1728-1753), and the BihUotheque 
/W/flw>//7«r(T733- T 747), and edited a selection (»f St EAremond's 
writings (1706). Part of Desmaiseaux's correspondence is pre- 
served in the Jlritish Museum, and other le;tters are in the royal 
library at Copenhagen. He died on the nth of July 1745. 

DESMAREST, NICOLAS (1725 1815), E'rench geologist, was 
born at Soulaines, in the de|.)artment of Aul)e, on the .i6lh of 
September 1725. Of humble parentage, he was etlucated at 
the college of the Oratorians of 'Eroyes and J*aris. Taking full 
advantage of the instruction he received, ho was able to su])port 
himself by teaching, and to continue his studies intlependently. 
Puff on’s Theory of ihe Earth interested him, and in 1753 he 
successfully competed for a prize by writing an essay on iVu^ 
ancient connexion between England and France. Tliis attracted 
much attention, and ultimately led to his being employed in 
studying and reporting on manufactures in differenl countries, 
and in 1788 to his appointment as inspector-general of the 
manufactures of France. He utilized his jciurneys, travelling on 
foot, so as to add to his knowledge of the earth’s structure. In 
1763 he made observations in Auvergne, recognizing that the 
prismatic basalts were old lava streams, comparing them with 
the columns of the (liant’s Causeway in Ireland, and referring 
them to the operations of extinct volcanoes. It w^as not, however, 
until 1774 that he published an essay on the subject, accompanied 
by a geologicid map, having meanwhile on several occa.sions 
revisited the district. He then pointed out the succession of 
volcanic outbursts and the changes the rocks had undergone 
through weathering and erosion. As remarked by Sir A. (»eikie, 
the doctrine of the origin of valleys by the erosive action of the 
streams which flow through them was first clearly taught by 
Desmarest. An enlarged and improved edition of his map of the 
volcanic region of Auvergne was published after his death, in 
1823, son Anselme GaIstan Desmarest (1784-1838), who 
was distinguished as a zoologist, and author of memoirs on recent 
and fossil Crustacea. He died in Paris on the 20th of Septeml)er 
1815. 

St*(' The Founders of Gcologv, by Sir A. Goikio (1807). pp. 48-78. 

(H. B. Wo.) 

DESMARETS (or Desmaretz), JEAN, SiErR de Saint* 
SoRLTN (1595” 1676), French dramatist and miscellaneous writer, 
was born in Paris in 1595. When he was about thirty he was 
introduced to Richelieu, and became one of the band of writers 
who carried out the cardinal’s literary ideas. Desmarets's own 
inclination was to novel-writing, an^l the success of his romance 
Ariane in 1631 led tf) his formal admission to the circle that met 


97 

at the house of \ alentine Conrart and later developed into the 
Academic Fran^aise. Dcsmarcts was its first chancellor. It was 
at Richelieu’s recjuest that he began to write k>r the theatre. In 
this kind he produced a comedy long regarded as a master|)iece, 
Les Visumnaircs a prose-lragedy, (1638) ; and 

Scipion (1639), a tragedy in verse. His success led to official 
preferment, and he was made conscillcr du roi, conlrdhm-ghtcral 
de Vextraordinaire des guerres, and secretary-general of the fleet 
of the Levant. His long epic Clovis (1657) is noteworthy because 
Desmarets rejected the traditional pagan background, and 
mainUiined that Christian imagery should supplant it. With 
this .standpoint he contributed .several w'orks in defence of 
the moderns in the famous quarrel between the Ancients and 
Modems. In his later years l^esmarets dcs oted him.sclf chiefly 
to producing a quantity of religious poems, of w'hich the best- 
known is perhaps his \’erse translation of the Office de la Vierge 
(1645). a \ iolcnt opponent of the Janseni.sls, against 

whom he wrote a Reponsc d Vinsolenie apologie de PorhRoyal . . . 
(1666). He died in Paris on the 28th of October 1676. 

See also H. Rigaiiil, Uistoire de la quercllc des auriens et des 
mode rues (1850), pp. 80 T03. 

DESMARETS, NICOLAS, SrErR de Maii.lebois (1648-1721), 
Erench statesman, was born in Paris on the lolh of .September 
1648. His mother was the sister of J. B. Colbert, who took him 
into his offices as a clerk. He became counselhjr to the parlement 
in 1672, master of re(|uesls in 1^)74 and iiitendant of finances in 
1678. In these last fimcti«ms he had in treat with the financiers 
for the coinage of new silver pieces (»f four sous. After Colbert's 
death he was involved in the legal ]a*ocee(lings taken against those 
financiers wlu» had manufactured coins of bad allnv. The 
pro.scculion, conducted In the members of I he family of Le IVIlier, 
rivals of the Colberts, pr(‘senled no proof against D(‘smarels. 
Nevertheless h(; was stri|)pe(l of his oflices and exiled to his 
esUites by the king, on the 23rd of J)ecemlx^r i(>83. in Mareli 
1686 he was autlu)rized to rl^turn to l^jris, and again entered 
into relations with the. conlndlers-general of iin.-.nee, to whom 
ho furnished for m(;re tlum U\v\ yairs remarkable memoirs on the 
economic situation in I'ranee. As (^arly as 1687 slmwed the 
iieces.^;*ty for radieid reforms in the system of taxation, insisting 
on the rn’in f the people ami the excessive expenses of ilu‘ king. 
By these niem<nrs he establisla^d his claim to a ])lac(‘ am<itig 
the great eeonoini.sts of the lime, \Tiuban, Boisguilbert and the 
comic de Boiilainvilliers. When m Sej)tember 1699 Chamillart 
was named controller-general ol finances, he took Desmarets for 
counsellor ; and when ht^ creaU;d the two offices of direcli»rs 
of finances, he gave one to Desmarets (OrtolxT 22, 1703). 
Henceforth Desmarets was veritable mini.ster of finance. Louis 
XI V^. had long conversations with him. Madame de Ma intenon 
jirotccted him. The economists Vauban and Boisguilbert ex- 
changed long conversations with liim. \\’hen Chamillan ioiind 
his double functions too heavy, and retaining the ministry of 
war resigned tliat of finance in 1708, Desmarets succeeded him. 
The situation w'as exceedingly iin'aA e. The ordinary revenues of 
the year 1708 amounted to 8i,()77,oo7 livres, of which 
livres had already been spent by anticipation, and the expenses 
to meet were 200,251,447 livres. In 1709 a famine reduced still 
more the returns from taxes. Vet T)esman;ls's reputation re- 
newed the credit of the state, and financiers con.sented to advance 
money they had refused to the king, 'ihe emission of paper 
money, and a reform in the collection oi la.Ncs, enabled him to 
tide over the years 1709 and 1710. Tlien Desmarets decided upon 
an “ extreme and violent remedy,” to use his own expression,- - 
an income tax His ** tenth ” was ha.sed on Vauban’s plan ; hut 
the privileged clas.ses managed to avoid it, and it provt^d no lietter 
tlvan other expedients. Nevertheless Louis XIV. managed to 
meet the most urgent expenses, and the deficit of J;*.'*.’ id)out 
350,000,000 livres, was much less than it would ha\'c been had 
it not Iwen for Desmarcts’s reforms. The honourable peace which 
T.ouiswas enaliled to conclude at Itrerht with his enemies was cer- 
tainly due to the resources which Desmarets proc'ured for him. 

After the death of Louis XIV. Desmarets was di.smis.sed by 
the regent along with all the other ministers. He withdrew to 
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his estates. To justify his ministry he addressed to the regent 
a Compte rendu, which showed clearly the difficulties he hiid 
to meet. His enemies even, like Saint Simon, had to recognize 
his honesty and his talent. He was certainly, after Colbert, the 
greatest finance minister of Louis XIV. 

i’orbonnais. Hecherches et considd rations sur les finances de la 
Prance (2 vols., Basel, 1758) ; Monlyon, ParliculariUs et observations 
sur les tninislres des finances de la France (l*aris, 1812) ; De BoLslisW, 
Corves pondance des contrdleurs-gSneraux des finances (3 vots., l*aris, 
1873-1 807) ; and the same author's '* Desmarets et I'affaire des pieces 
de qiiatre .sols " in the appendix to tiic seventh volume of his edition 
of tht! Mimoires de Savut-Simon, (E. Ks.) 

DES MOINES, the capital and the largest city of Iowa, U.S.A., 
and the county-seat of Polk county, in the south central part of 
the state, at the confluence of the Raccoon with the Des Moines 
river. Pop. (1890) 50,093; (1900) 62,139, of whom 7946 were 
foreign -born, including 1907 from Sweden and 1432 from 
Germany; (1910, cen.sus) 86,368. Des Moines is .served by the 
('liicago, Burlington & Quincey, the (liicago & North- VVe.stcm, 
the (.'hicago Great Western, the Chicago, Milwaukee & St Paul, 
the Cliicago, Rock Island & Pacific, the Wabash, the Minneapolis 
& St Liouis, iind the Des Moines, Iowa Falls & Northern railways ; 
also by several interurban electric lines. The chief building 
in Des Moines is the State Capitol, ennited at a cost of about 
$3,000,000 ; other important buildings are the public library 
(containing, in 1908, 40,415 volumes), the court house, the post 
office, the Iowa Stite Historical building, a large auditorium 
and two hosjiitals. As a manufacturing centre the city has 
considerable importance. Among the leading products are 
those of the furnaces, foundries and machine shops, flour and 
grist luills, planing mills, creameries, bridge and iron works, 
])ublishing houses and a packing house ; and brick, tile, pottery, 
patent medicines, furniture, caskets, tombstones, carriages, 
larni machinery, Portland cement, glue, gloves and hosiery. ’Die 
^'alue of the factory product in 1905 was $15,084,958, an increase 
«)f 79- 7 in five years. The city is in one of the most productive 
coal regions of the state, has a large jobbing trade, and is an 
important centre for the insurance business. The Iowa state fair 
is held here annually. In 1908 this city had a park system of 
750 acres. Des Moine.s is the seat of Di^s Moines Oillegy, a 
Baj)tist institution, co-educational, founded in T865 (enrolment, 
1907-1908,214); of Drake University (co-educational ; founded 
in 1881 by the Disciples of Christ ; now non-sccturian), with 
colleges of liberal arts, law, medicine, denial surgery imd of the 
Bible, a conservatory of music, and a normal school, in which 
are dcjpartments of oratory and commercial training, and having 
in 1007-1908 1764 students, of whom 520 were in the summer 
school only ; of the Highland Park College, founded in 1890 ; 
of Grand View College (Danish Lutheran), founded in i8()5 ; and 
of the Capital City commercial college (founded 1884). A new 
city cl larler, embodying what has become known as the ^'Des 
Moines Plan’' of municipal government, was adopted in 1907. 
It centralizes power in a council of five (mayor and four council- 
men), nominated at a non-partisan primary and Aoled for on 
a ni »n -partisan ticket by the electors of the entire city, ward 
divisions having been abolished. Elections are biennial. Other 
city officers are chosen by the council, and city employees are 
selected by a civ il .service commission of three members, ap- 
pointed by the council. The mayor is superintendent of the 
department of pnblic affairs, and each of the other adminis- 
trative departments (accounts and finances, public safety, 
streets and publii* im])rovements, and parks and public 
property) is under the charge of one of the coimcilmen. After 
petition signed by a number of voters not less than 25 % of the 
numlier voting at the preceding municipal election, an>' member 
of the council may lx* removed by popular v<ite, to which all 
public franchi.ses must be submitted, and by which the council 
may be compelled to pass any law or ordinance. 

fort called Fort Des Moines w'as established on the site of the 
citv in 1843 to protect the rights of the Sacs and Foxes. In 1843 
the site was opened to settlement by the whites : in 1851 Des 
Mi»ines was incorporated as a town ; in 1857 it was first chartered 
as a city, and, for the purpose of a more central location, the scat 


of government was removed hither from Iowa City. A fort was 
re-established here by act of Congress in 1900 and named Fort 
Des Moines. It is occupied by a full regiment of cavalry. The 
I name of the city was taken from that of the river, which in turn 
is supposed to represent a corruption by the French of the 
original Indian name, Moingond , — the French at first using 
the abbreviation “ moin,” and calling the river “ la riviere des 
moins ” and then, the name having Income associated with the 
Trappist monks, changing it into “ la riviere des moines.^^ 

DESMOND, GERALD FITZGERALD, 15TH Earl of (d. 1583), 
Irish leader, was son of James, i4tli earl, by his second wife More 
O’Carroll. His father had agreed in January 1541, as one of the 
terms of his submission to Henry VIII., to send young Gerald 
to be educated in England. At the accession of Edward VI. 
proposals to this effect were renewed ; Gerald was to be the 
companion of the young king. Unfortunately for the subsequent 
peace of Munster these projects were not carried out. The 
Desmond estates were held by a doubtful title, and claims on 
them were made by the Butlers, the hereditary enemies of the 
Geraldines, the 9lh earl of Ormonde having married Lady Joan 
P'itzgerald, daughter and heiress-general of the 11th earl of 
Desmond. On Ormonde’s death she proposed to marry Gerald 
Fitzgerald, and eventually did so, after the death of her second 
husl)and, Sir Francis Br\^an. The effect of this marriage was a 
temporary cessation of open hostility between the Desmonds and 
her son, 'Fhomas Butler, loth carl of Ormonde. 

Gerald succeeded to the earldom in 1558 ; he was knighted by 
the lord deputy Sussex, and did homage at Waterford. He soon 
established close relations with his namesake Gerald Fitzgerald, 
II til earl of Kildare (1525-1585), and with Shane O’Neill. In 
spite of an award made by Sussex in August 1560 regulating 
the matters in dispute between Ormonde and the Fitzgeralds, 
the Geraldine outlaws were still plundering their neighbours. 
Desmond neglected a summons to appear at Elizabeth’s court 
for some lime on the plea that he was at war with his nncle 
Maurice. When he did appefir in London in May 1562 his 
insolent conduct before the privy council resulted in a short 
imprisonment in the Tower. He was detained in England until 
1 564, and soon after his return his wife’s death set him free from 
such restraint as was provided by her Butler connexion. He now 
raided Thomond, and in Waterford he sought to enforce his feudal 
rights on Sir Maurice Fitzgerald of Decies, who invoked the help 
of Ormonde. The two nobles thereupon resorted to open war, 
lighting a Ixittle at Affane on the Blackwatcr, where Desmond 
was defeated and taken prisoner. Ormonde and Desmond were 
bound over in l.ondon to keep the peace, being allowed to return 
earlv in 1 566 to Ireland, where a royal commission was ayipointed 
to settle the matters in dispute between them. Desmond and 
his brother Sir John of Desmond were sent over to England, 
where they surrendered their lands to the queen after a short 
experience of the Tower. In the meanwhile Desmond’s cousin, 
James Fit/.mauricc Fitzgerald, caused himself to be acclaimed 
captain of Desmond in defiance of Sidney, and in the evident 
expectation of usurping the earldom. lie sought to give the 
movement an ultra-Catholic character, with the idea of gaining 
foreign assistance, and allied himself with John Burke, son of 
the earl of Clanricarde, with Connor O’Brien, earl of "I'homond, 
and even secured Ormonde’s brother, Sir Edmund Butler, whom 
Sidney had offended. Piers and Edward Butler also joined the 
rebellion, but the appearance of Sidney and Ormonde in the 
south-west was rapidly followed by the submission of the Butlers. 
Most of the Geraldines were subjugated by Humphrey Gilbert, 
but Fitzmaurice remained in arms, and in 1571 Sir John Perrot 
undertook to reduce him. Perrot hunted him down, and at last 
on the 23rd of February 1573 he made formal submission at 
Kilmallock, Iving prostrate on the floor of the church by way of 
proving his sincerity. 

Against the advice of the queen’s Irish counsellors Desmond 
was allowed to return to Ireland in 1573, the earl promising not 
to exercise palatinate jurisdiction in Kerry until his rights to 
it were proved. He was detained for six months in Dublin, but 
in November slipped through the hands of the government, and 
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within a very short time hiid reduced to a state of anarchy the 
province which Perrot thought to have pacified by his severities. 
Edward Fitzgerald, brother of the earl of Kildare, and lieutenant 
of the queen’s pensioners in London, was sent to remonstrate with 
Desmond, but accomplished nothing. Desmond asserted that 
none but Brehon law should be observed between Geraldines ; 
and Fitzmaurice seized Captain George Bourchier, one of 
Elizabeth’s officers in the west. Essex met the earl near Water- 
lord in July, and Bourchier was surrendered, but Desmond 
refused the other demands made in the queen’s name. A 
document offering £500 for his head, and £1000 to any one 
who would take him alive, was drawn up but was vetoed by two 
members of the council. On tlie i8th of July 1574 the Geraldine 
chiefs signed the “ Combination ’’ promising to support the earl 
unconditionally ; shortly afterwards Ormonde and the lord 
deputy, Sir William Fitzwdlliam, marched on Munster, and put 
Desmond’s garrison at Derrinlaur Castle to the sword. Desmond 
submitted at Cork on the 2nd of September, handing over his 
estates to trustees. Sir Henry Sidney visited Munster in 1575, 
and affairs seemed to promise an early restoration of order. Jlut 
Filzmauriee had fled to Brittany in company with other leading 
(ieraldincs, John Fitzgerald, seneschal of Imok illy, who had held 
Ballyrnartyr against Sidney in 1567, and Edmund k’itzgibbon, 
the son of the White Knight who had been attainted in 1571. 
He intrigued at the EVench and Spanish courts for a foreign 
invasion of Ireland, and at Rome met the adventurer Slucley, 
with whom he projected an expedition which was to make 
a nephew of Gregory XTIJ. king of Ireland. In 1570 he kinded 
in Smerwick Bay, where he was joined later by some Spanish 
soldiers at the E'ort del Ore. His .ships were captured on the 
2yth of July and he himself was slain in a .skirmish vvliile <ni his 
way to Tipperary. Nicholas Sanders, the pa]3al legaU! who had 
accompanied E'iizmauricc, worked on Desmond’s weaxness, and 
soiigljt to draw him into open rebellion. Desmond had ]>erha])s 
l)cen restrained before by jealousy of Filzmauriee ; his inde- 
cisions ceased w'hen on the 1st of November Sir William J’oiham 
proclaimed liim a traitor. 'J’he sack of N'mighal and Kinsale by 
the (leraldines was speedily followed by the suc.ctisscs of Ormonde 
and Eelham acting in concert with Admiral Winter, in June 
1581 Desmond had to take to the woods, Imt he mairilained a 
considerable following for some time, which, however, in June 
158;^, when Ormonde set a price on his Jiead, was reduced to four 
[H^rsons. Five months later, on the ulh of November, he was 
seized and murdered by a small party of soldiers. His lirother 
Sir John of Desmond had been caught and killed in December 
1581, and the seneschal of Imokilly had surrendered on the 14th 
of June 15S3. After his submission the seneschal acted loyally, 
but his lands excited envy ; he was arrested in 1587, and died 
in Dulilin Castle two days later. 

By his second marriage with Eleanor Butler, the 15th earl left 
two sons, the elder of whom, James, 16th earl (1570-1601), spent 
most of his life in prison. After an unsuccessful altem]>l in 
1600-1601 to recover his inheritance lie returned to England, 
where he died, the title becoming extinct. 

Sco O. E. r.(olfa.ync,) Complctr Prrvnffe ; R. Bapwcll, Ivdiiml under 
the Tudors (1885-] 800) ; Annals of Jrrlaiui hr the Tour Masters 
(ed. J. O’Donovan. 1S51) ; and tiic article FirzoEKAi-D. 

DESMOND (Des-Mumlid), an ancient territorial division of 
Ireland, covering the eastern pari of the modern (\). Kerry and 
the western part; of Co. ('ork. Its creation as a kingdom is placed 
in the year 248, when Oliol Glum, king of Munster, dividetl his 
territory between his two sons, giving Desmond to Eoghan, and 
Thomond or North Munster to (ormac. In 1520 Maurice 
Fitzthomas or Fitzgerald (d. 1356), lord of Decies and Desmond, 
was created ist carl of Desmond by Edward ITI. ; like other 
earls created about that time he ruled his territory as a palatinate, 
and his family acquired enormous powers and a large mea.sure 
of independence. Meanwhile native kings continued to reign in 
a restricted territory until 1596. In 1583 came the attainder of 
Gerald Fitzgerald, 15th earl of Desmond {q.v.\ and in 1 586 an act 
of parliament declared the forfeiture of the Desmond estates to 
the crown. In 1571 a commi.ssion provided for the formation of 


Desmond into a county, and it was regarded as sudi lor a few 
years, but by the beginning of the 17111 century it wa.s joined to 
Co. Kerry. 

In 1619 the title of earl of Desmond was conferred on Richard 
Preston, I.ord Dingwall, at whose death in 1628 it again became 
extinct. It was then bestowed oii George Fcilding, second son 
of William, earl of Denbigh, who had held the reversion of the 
earldom from 1622. His son William Iwlding succeeded a.s earl 
of Denbigh in 1675, and thenceforward the title of Desmond was 
held in conjunction with that honour. 

DESMOSCOLECIDA, a group of minute marine w'orrn-liUc 
creatures. The body tapers towards each end and is marked bv 
a number of well-defined ridges. These 
ridges resemble on a small scale those 
which surround the body of a Poro’ 
i'clihalus (Linguatulida), and like them 
have no segmental significance. 'J’heir 
number varies in the different species. 
The head bears four seUie, and some of 
the ridges bear a pair cither dorsal] y 
or ventrally. The setae are movable. 
Two pigment spots between the fourth 
and fifth ridges are regarded as c\'es. 
The Desmoscolecida move by looping 
their bodies like geometrid caterpillars 
or leeches, as well as by creeping on their 
setae. 'Fhe mouth is terminal, and 
leads into a muscular oeso])hagus which 
opens into a straight intestine terminat- 
ing in an nuns, which is said to be 
dorsal in position, 'fhe sexes are (li;s- 
tinct. 'fhe testis is single, and its ilin't 
opens into the intestine and is |)rovided 
with two chitinoiis sj)icules. 'fhe ovary 
is also single, opening indepemlently 
and anterior to the anus, 'fhe nerx tuis 
system is as yet unknown. 

'i*Iu?re iin* sev eral spwies. /). ininutn.s' 
( lap. has been met with in the Englisli 
(’hannel. (’IIVkts are J). nenuitoides 
Grecl. /). addphus (Ireef, 1 ). chaelo^astt r 
(ire(^l, J). doHf^alus J^inceri, D. lutru^i- 
iiosii Panceri. Tridwderma oxyeouduliini 
Greef is 0-3 inni. long, and is also a 
“ ringed creature with long hair-like 
bristles.” The male has two s|)k:nles, 
andlhcieis some doulit as to wliether 
it should be placed with the, Desmos- 
colecula or with the .Neniatoda. ^\’ith regard to the .sysinmatic 
position of the group, it cerlamly <'omes nearest especla'ily in 
the structure of its reproductive organs - to the Neinatoda. We 
still, however, are very ignorant of tlu* mtiM'nal anatomy oi these 
forms, and until we know ini»re it is ini])ossible to arrive at a 
very definite lonclusion as to their position in the animal 
kingdom. 

Soi- J’cUiciTi, Atfi Arr. T’apnli. vii. (.ircff, Arih. i\a/uy{', 
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DESMOULINS, LUCIE SIMPLICE CAMILLE BENOIST (176a- 
1794), EYench journalist and ])oliti( ian, who played an iinporlant 
[lurt in tile French Revolution, was born iA Guise, in Picardy, on 
the 2nd of March 1 760. Ills father was lieutenant-general of the 
hailliaf^e of Guise, and througli the efforts of a friend obtained 
a hffursr for his son, who at the age of fourteen left home lor Iran’s, 
and entered the college of Louis le Grand. In this school, in 
which Robespierre was also a bursar and a distinguished student, 
Camille Desmoulins laid the solid foundation of his learning. 
Destined by his father for the law, at the completion of his legal 
studies he was admitted an advocate of the parlemenl ol Paris 
in 1785. His professional success was not great ; his manner was 
violent, his appearance unattractive, and his speech impaired by 
a painful stammer. He indulged, however, his love for litera- 
ture, was closely observant of public affairs, and thus gradually 
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prepared himself for the main duties of his life — those of a 
political litterateur. 

In March 1789 Desmoulins began his political career. Having 
been nominated deputy from the hailliage of Guise, he appeared 
at Laon as one of the commissioners for the election of deputies 
to the States-General summoned by royal edict of Jan\iary 24th. 
('ainillc heralded its meeting by his Ode to the States-General. It 
is, moreover, highly probable that he was the author of a radical 
pamphlet eiititled La Philosophie au peuple franfais, published 
in 1788, the text of which is not known. His hopes of pro- 
fessional success were now scattered, and he was living in Paris 
in extreme poverty. He, however, shared to the full the excite- 
ment which attended the meeting of the .States-General. As 
appears from his letters to his father, he watched with exultation 
the procession of deputies at Versailles, and with violent indigna- 
tion tlie events of the latter part of June which followed the 
closing of the .^;dle des Menus to the deputies who had named 
themselves the National Assembly. It is further evident that 
Desmoulins was alre idy sympathizing, not only with the enthusi- 
.rsm, hut also with the fury and cruelty, of the Parisian crowds. 

The sudden dismissal of Necker by laniis XVT. was the event 
which brought Desmoulins to fame. On the 12th of July 1789 
Camille, leaping upon a table outside one of the cafes in 
the garden of the Palais Royal, ann()unc<Ml to the crowd 
the dismissal of their favourite. Losing, in his violent excite- 
ment, his stammer, he itiflamed the passions of the mob by his 
burning words and his call “ To arms I ” “ This dismissal," 
he said, “ is the tocsin of the St Rartholomew f)f the p.itriots.” 
Drawing, at last, two ])istols from utider his coat, he declared that 
he would not fall alive into the hinds of tht^ police who were; 
watching his movements. Me descended amid the embraces of 
the crowd, and his cry “ 'Fo arms ! ’’ resounded on all sides. 
This scene was the beginning of the actual events of the 
Rev7)luti(m. Following Tlesmoulins the crowd surged through 
P.iris, procuring arms by f iree ; and on the 13th it was partly 
organized as the Parisian militi i which w.is afterwards to be the 
National Guard. On the T4th the Rastille was taken. 

Desmoulins may be said to have begun on the followi sg day 
tint public literary career which Listed till his deith. In May 
imd June 1789 he had written La France lihre, which, to his 
chagrin, his publisher refused to print. Tiie taking of the B.istillc, 
howeviT, and the events by which it was pre<X‘ded, were a sign 
that the times lia l changed ; and on the 18th of July Desmoulins’s 
work was issued. Considerably in advance of public opinion, 
it already pioiviunced in favour of a republic, I3y its erudite, 
brilliant and courageous examination of the rights of king, of 
nobles, of clergy and of ]ieople, it attained a wide and sudden 
popularity ; it secured for the author the friendship and pro- 
ttx'tion of Mirabcau, and the studied abuse of numerous royalist 
pamphleteers. .Shortly afterwards, with his vanity and love of 
popularity inflamed, he pandered to the passions of the low'er 
orders by the publication of his Discours de la lanterne aux 
Parisiens, which, with an almost fiendish reference to the excesses 
of the mob, he headed by a quotation from St John, Qui male 
apt odit lucem. Camille was dubbed “ Procureur-general de 
la lanterne.” 

In November 1789 Desmoulins began his career as a journalist 
by the issue of the first number of a weekly publication, L^is 
Rholutions de Frajtcc et de Brabant. The title of the publication 
changed after the 73rd number. It ceased to appear at the end 
of July 1791.* 

Success attended the RhmluHons from its first to its last 
numl)er, Camille was everywhere famous, and his poverty was 
relieved. 'I'hese numbers are valuable as an cxhiliition not so 
much of events as of the feelings of the Parisian people ; they 
are adorned, moreover, by the erudition, the wit and the genius 
of the author, hut thev are disfigured, not only by the most biting 
personalities and the defence and even advocacy of the excesses 
of the mob, but by the entire absence of the forgiveness and pity 
for which the writer was afterwards so eloquently to plead. 

1 In .April 1702 Desmoulins founded with Stanislas Freron a new 
journal, La Tribune des patriotes, but only four numbers a]>pearcd. 


Desmoulins was powerfully swayed by the influence of more 
vigorous minds ; and for some time before the death of Mirabeau, 
in April 1791, he had begun to be led by Danton, with whom 
he remained associated during the rest of his life. In July 1791 
Camille appeared before the municipality of Paris as head of 
a deputation of petitioners for the deposition of the king. In 
that month, however, such a request was dangerous ; there was 
excitement in the city over the presentation of the petition, and 
the private attacks to which Desmoulins had often been sul^ject 
were now followed by a warrant for the arrest of himself and 
Danton. Danton left Paris for a little ; Desmoulins, however, 
remained there, appearing occasionally at the Jacobin club. 
Upon the failure of this attempt of his opponents, Desmoulins 
published a pamphlet, Jean Pierre Brissot demasque, which 
abounded in the most violent personalities. This pamplilet, 
which had its origin in a petty squabble, was followed in 1 793 
by a Fragment de Vhistoire secrete de la Revolution y in which the 
party of the Gironde, and specially Brissot, were most mercilessly 
attacked. Desmoulins took an active part on the loth of August 
and t>ecamc secreUiry to Danton, when the latter became 
minister of justice. On the 8th of September lie was elected one of 
the deputies for Paris to the Na tional Convention , where, however, 
he was not successful as an orator. He was fif the party of the 
“ Mountiiin,” and voted for the abolition of royalty and the de:ith 
of the king. With Robespierre he was now more than ever 
associated, and the Tfistoire des Brissofins, the fragment above 
alluded to, was inspired by the arch-revolutionist. 'I'he success 
of the hrnchurc. so terrible as to send the leaders of the Gironde 
to the guillotine, alarmed Danton and the author. V'el the role 
of Desmoulins during the (‘onvention wus of but secondary 
import*, nee. 

In December 1793 w.;s issued the first nunrncr of the Vieux 
Cordelier, which was at first directed against the Hchertists and 
approved of by Robespierre, but which soon formulated Danton 's 
idea of a committee of clemency. Then Robespierre turned 
tigainsl Desmoulins and took advantage of the popular indigna- 
tion roused against the Tlebcrtists If) send them to death. The 
time had come, however, when .^aint Just and he were to turn 
their attention not only to Ics enragh, but to les indiilgcnts — 
th(^ powerful faction of the Dantonists. On the 7th of January 
1 794 Robespierre, who on a former occasion had defended Camille 
when in danger at the htands of the) National Convention, in 
addressing the Ja.col)in club counselled not the expulsion of 
Desmoulins, i)ut the burning of certain numbers of the Vieux 
Cordelier. Camille sharply replieii that he w'ould answer with 
Rousseau, — “ burning is not answering,” .and a bitter quarrel 
thereupon ensued. By the end of March not only were Hebert 
and the leaders of the extreme party guillotined, but their 
opponents, Danton, Desmoulins and the best of the moderates, 
were arrested. On the 31 si the w’arrant of arrest was signed and 
executed, and on the 3rd, 4th and 5th of April the trial look place 
before the Revolutionary Tribunal. It was a scene of terror no; 
only to the accused but to judges and to jury. The retorts of the 
prisoners were notable. Camil’o on being a.sked his age, replied, 
” I am thirty-three, the age of the sans-culotte Jesus, a critical .age 
for every patriot.” This was false ; he was thirty-four.^ The 
accused were prevented from defending themselves ; a decree of 
the Convention denied them the right of speech. Armed with 
this .and the false report of a .spy, who charged the wife of 
Desmoulins with conspiring for the escape of her husband and the 
ruin of the republic, Fouquicr-Tinville by threats and entreaties 
obtained from the jury a sentence of death. It was passed in 
absence of the accused, and their execution was appointed for 
the s.ame day. 

Since his arrest the courage of Camille had miserably failed. 
He had exhibited in the numbers of the Vieux Cordelier almost 
a disregard of the death which he must have known hovered over 
him. He had with consummate ability exposed the terrors of 

2 Tliis is borne out by the register of his birth and baptism, and l)y 

words in liis last letter to his wife, “ 1 die at thirty-four.” The 

dates (1762-1704) given in so many biographies of Desmoulins are 
certainly inaccurate. 
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the Revolution, and had adorned his pages with illustrations from 
Tacitus, the force of which the commonest reader could feel. In 
his last number, the seventh, which his publisher refused to print, 
he had dared to attack even Robespierre, but at his trial it was 
found that he was devoid of physical courage. He had to be torn 
from his scat ere he was removed to prison, and as he sat next to 
Danton in the tumbrel which conveyed them to the guillotine, 
the calmness of the great leader failed to impress him. In his 
violence, bound as he was, he tore his clothes into shreds, and 
his bare shoulders and breast were exposed to the gaze of the 
surging crowd. Of the fifteen guillotined together, including 
among them Marie Jejin Herault de Sechelles, Francois Joseph 
VVestermann and Pierre I’hilippeaux, Desmoulins died third ; 
Danton, the greatest, died last. 

On the 29th of December 1790 Camille had married Lucile 
Duplessis, and among the witnesses of the ceremony are observed 
the names of Brissot, Petion and Robespierre, 'fhe only child 
of the marriage, Horace Camille, was born on the 6th of July 
1792. Two days afterwards Desmoulins brought it into notice 
by appearing with it before the municipality of Paris to demand 
“ the formal statement of the civil estate of his son.” The boy 
was afterwards pensioned by the French government, and died 
in Haiti in 1825. Lucile, Desmoulins's accomplished and affec- 
tionate wife, was, a few days after her huslmnd, and on a false 
charge, condemned to the guillotine. She astonished all onlrokers 
by the calmness with which she braved death (April 13, 1 ';<>-!). 

See j. Clarctie, (JCitvrrs dv Camille Desmnulins uvec vne etude 
hiiU^vajiliique . . . (Paris, itS74), and Camille Desmottlius, Lucile 
Destmmlius, etude sur les Dautonistos (l*aris, 1.S75 ; Enj». trails.. 
London, i-S'/o) ; ¥. A. Aidard, Lcs Oraleurs ae la J.et’islnliie rt de la 
Cturreufi'fn (IViris, 1903. jinl ed.) ; L. Lenfttre, “ La Maison deCamilte 
Desmoulins” {Le Temps, March 25. kSoo). 

DESNOYERS, JULES PIERRE FRANCOIS STANISLAS (i8oo~ 
1887), French geologist and archaeologist;, was born at Nogenl-Ie- 
Rotrou, in the department of Faire-et-Loir, on the 81h of October 
1800. Becoming interested in geology jit an early age, he was one 
of the founders of the Societe (leoiogi(]uc de France in 1830. 
In 1834 he was appointed librarian of the Museum of Natural 
History in Paris. His contributions to geological science com- 
prise memoirs on the Jurassic, Cretaceous and 'JVrliary Strata 
of the Paris Basin and of Northern France, and other papers 
relating to the antiquity of man, and to the (juestion of his 
co-exi.stence with extinct mammalia. His separate books were 
Sur la Crate el sur las terrains iertiaires du Coienliu (1825), 
hWhrrches ^eolots^iques ct hisloriques sur les raverues (1845). 
died in 1887. 

DESOR, PIERRE JEAN l^DOUARD (1811-1882), Swiss 
geologist, was born at Friedriclisdorf, near Frankfort -on-Main, 
on the 13th of February 1811. Associated in early years with 
Agassiz he studied palaeontology and glacial phenomena, and 
in company with J. D. Forbes ascended the Jungfrau in 1841. 
Desor afterwards became yirofessor of geology in the academy 
at Neuchatel, continued his studies on the structure of glaciers, 
but gave spw-ial attention to the study of Jurassic F.chinoderms. 
He also inve.stigated the old lake-habitations of Switzerland, 
and made important observations on the physical features of 
the Sahara. Having inherited consirlc.^able property he retired 
to Coinlie Varin in Val Travers. He died at Nizza on the 23nl 
of February 1882. Ilis chief publications were: Synopsis des 
l\chimdes fossiles (1858), Aus Sahara (1865), Der Cebir^sbau 
der Alpen (1865), Die Pfahlhauten des Neuenburffer Sees (1S66), 
Eehtnolope helvelique (2 vols., 1868-1873, with P. de Loriol). 

DE SDTO, a city of Jefferson county, Missouri, U.S.A., on 
Joachim Creek, 42 m. S.S.W. of St J^oiiis. Pop. (i8f)o) 3960; 
(1900) 5611, of whom 332 were foreign-born and 364 wenr negroes. 
U is ser\^ed by the St ].ouis, Iron MounUiin Southern railway, 
which has extensive repair shops here. About 2 A m. from De Soto 
is the Bochert mineral spring. 1 n De Soto are Mount St ('lemenCs 
('ollege (Roman Catholic, 1900), a theological seminary of the 
(Congregation of the Most Holy Redeemer under the charge of the 
Redemptorist Fathers, and a Young Men’s C'hristian As.soria- 
tion building. De Soto is in a good agricultural and fruit-growing 


region, which produces Indian corn, apples, plums, pears and 
small fruit. Lead and zinc are mined in the N'icinity and shipped 
from the city in considerable quantities ; and among the city’s 
manufactures are shoes, flour and agricultural implements. The 
municipality owns the water-works, the water supply of which is 
furnished V)y artesian wells. De Soto was laid out in 1855 and 
was incorporated in 1869. 

DESPARD, EDWARD MARCUS (1751-1803), Irish conspirator, 
was born in (Queen’s Co., Ireland, in 1751. In 1766 he entered 
the British navy, was yiroinoted lieutenant in 1772, Jid stationed 
at Jamaica, where he soon proved himself to have consideraVilc 
engineering talent. He served in the West Indies with credit, 
being promote ^ captain after the San Juan expedition (1779), 
then made governor of the Mosquito Slvne and the Bay ol 
Honduras, ard in 1782 commander of a successlul expiedition 
against the Spanish jiossessions on the Black river. In 1784 
he took over the administration of Vurabin. Upon frivolous 
chargt‘.s he was susyieiuled b\' Lord Crenville, and recalled to 
England. F'rom 1790 to 1792 these charges were held over him, 
and when dismi.ssod no compensation was forthcoming. His 
complaii ts caused him to be arrested in 1798, and with a slua t 
interval he remained in gaol until 1800. By that lime De.spard 
was dl^sperate, and engaged in a plot to seize the 'lower of 
laindnii and Bank of F'ngland and assassinate (leorge JIT. 'Die 
whole idea was patently pnqiosieroiis, but Despard was arrested, 
tried Indore a s])eci:d commission, found guilty of hi'di treason, 
and, with .six of his lellow-consp-irators, sentencetl in 1803 to be 
banged, drawn tind (juarlered. 'These were the last men to be 
so senteneed in England. Jti^spard vas executed on the 21st of 
I (diruarv 1 803. 

His eldest bndher, John Despakd ( 1 745 •1S29), had a long ant] 
distinguished career in tht^ Brili.sh army ; gazetted an ensign in 
1760, he was |>rornoted lhR»ugh the \ arioiis intcrnusliale grade.; 
and became general in 1814. His most active ser\ ice was in the 
American War of Independence, during whicli he was twice 
made yirisoner. 

DESPENSER, HUGH LE (d. 1265), chief justiciar of England, 
first pla\'s an important part in 125S, when lie was proininimt i n 
] lb(‘ Iv'Tonial side in the Mad Parliament of (Jxford. In 1260 tli<", 
! la^rons chor liim to succeed Hugh liigod as justiciar, and in 1263 
i the king was further cnnqielled to pul the 'Tower of London in 
his hands. On the outbreak of civil war be joined llu* partv of 
Simon de Montfort, earl of J.eicesl(‘r, and led the Londoners when 
they sackeil the. manor house of Islew’orlh, lielonging to Kii hard, 
earl of ( ornwall, king of the Romans. Having loiighl at Ixwes 
(1264) he w’as made go\ernor of six castles after the battle, aiaJ 
was then upjiointecl one of tla^ four arbitrators to mediate: 
between .Simon de l^lontfort and (iilbert de ( lare, earl of 
(Gloucester. He was siiminuned to Simon ile Montforl's parlia- 
ment in 1264, and acted as justiciar throughout the earl's 
dictatorshi]). Despenser w^as killed at l^vl■sham in August 1265. 

Sff C. Jtrmont, Simon de Alonffort (I’aris, 1.SS4) ; T. I*'. Tout in 
Owens College Uistorirul I'.ssnys, p]), 7O 11 . (Maiu-hrstor, 1002). 

DESPENSER, HUGH LE (1262-1326), Fmglish courtier, v.as 
a .son of the Englisli justiciar who died at ICveshum. He fought 
for Edward I. in Wales, France and Scoilaiid, and in 1295 w.is 
summoned to parliament as a baron. 'Ten years later lie w'as 
sent by the king to Pope (Icment V. to .secure Edward's release 
from the oaths he had taken to observe the charters in 1207. 
Almost alone Hugh spoke out for F'.dwa.»^;! 11. ’s Javoiirile, J'iers 
(iaveston, in 1 308 ; but after (Javeslon’s death in j 31 2 he him.self 
became the king’s chief adviser, holding power and influence 
until Edward’s defeat at Bannockburn in 1314- 'I hen, hated 
bv the barons, and especially by FGarl 'Tliomas of Lancaster, as 
;; dc.serter from their party, lie w'as driven from the c'onncil, but 
wasquicklv rc'Slored to favour and loaded with lands and honours, 
being made earl of Winchester in 1322. liefore this time lliigh’s 
j son, the younger Hugh le Despenser. had become associated with 
his father, and haN’ing brnin appointed the king’s chamberlain 
was enjoying a still larger share of the royal favour. About 1306 
this Iwron had married F'.leanor (d. 1337), one of the sisters and 
l'.eires.ses of (jilbert de ( lare, earl of rilour<*sUT, who v/as slain at 
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Bannockburn ; and after a division of the immense Clare lands 
had been made in 1317 violent quarrels broke out Ijetween the 
Despensers and the husbands of the other heiresses, Roger of 
Amory and Hugh of Audley. Interwoven with this dispute was 
another between the younger Despenscr and the Mowbrays, who 
were supported by Humphrey Bohun, earl of Hereford, about 
some lands in Glamorganshire, lighting having Ixjgun in Wales 
and on the Welsh borders, the English barons showed themselves 
decidedly hostile to the Despensers, and in 1321 Edward II. was 
obliged io consent to their banishment. While the elder Hugh 
left England the younger one remained ; soon the king persuaded 
the clergy to annul the sentence against them, and father and 
son wer(j again at court. They fought against the rebellious 
barons at Boroughbridge, and after Lancaster’s death in 1322 
they were practiciilly responsible for the government of the 
('Oil n try, which they attempted to rule in a moderate and con- 
stitutional fashion. But their next enemy, Queen Isabella, was 
more formidable, or more fortunate, than Lancaster. Returning 
to England after a sojourn in France in 1326 the queen directed 
her arms against her husband's favourites. 1 ’he elder Despen.ser 
was seized at Bristol, where he was hanged on the 27th of 
October i32f), and the younger was taken with the king at 
Llantrisant and hanged at Hereford on the 24th of November 
following. The attainder against the Despensers was reversed 
in 1308. I’he intense hatred with which the barons regarded the 
Despensers w'as due to the enormous wealth which luid passed 
into their hands, and to Bie arrogance and rapacity of the 
younger Hugh. 

I'lio younger Despenser left two sons, Hugh (1308-1349), and 
Fldward, who was killed at Vannes in 1342. 

The latter’s son Edward le Despenser (d. 1375) fought at 
the battle of l^oitiers, and then in Italy for Pope Urban V. ; he 
was a patron of l<"roissart, who calls him le grand sire Despensier, 
His son, Thomas le Despenser (1373-1400), the husband of 
( onstance (d. 1416), daughter of Edmund of Langley, duke of 
York, sup|)orte<i Ricliard 11 . against Thomas of Woodstock, duke 
of Gloiicestc-r, and the other lords appellant in 1397, when lie 
himself Avas created earl of Gloucester, hut lie deserted the king 
in 1399. Then, degraded from his earldom for participating in 
Gloucester’s dcMth, Despenser joined the conspiracy against 
Henry IV., but ho was seized and was executed by a mob at 
Bristol in January 1400. 

The elder Edward le Despenser left another son, Henry 
( r. 1341 -nob), who became bishop of Norwich in 1370. In 
eirly life Ifenrx^ had been a soldier, and when the peasants 
revolted in 1381 Ik? took re;idily to the field, defeated the insur- 
gents at North Walsham, and suppressed the rising in Norfolk 
with some severity. More famous, however, was the rniliUuit 
bishop's enterprise on Viohalf of Pope Urlian VI., who in 1382 
employed him to lead a crusade in Flanders against the supporters 
of the anti-pope riement \TI. He was very successful in captur- 
ing towns until he came before Vpres, where he was checked, 
his hiunilialion being completed when his army was defeated by 
tiie FreiK'h and tlexamatt^d l\v a pestilence. Having returned 
to England the bishop w'as impeached in parliament and was 
deprived of his kuids ; Richard 11 ., however, stood by him, and 
he soon regained an influential jdace in the royal council, and 
w^as employed to defend his country on the seas. Almost alone 
among his peers Henry remained true to Richard in 1399 ; he was 
then imprisoned, nut was quickly released and reconciled with 
the new king, Henry IV. He died on the 23rd of August 1406. 
Despenser w'as an active enemy of the Lollards, whose leader, | 
John Wycliffc, h ol fiercely denounced his crusade in Flanders. 

The hanmy ul Despenser, called out of abeyance in 1604, was 
held by the Fanes, earls of Westmorland, from 1626 to 1762 ; 
by the notorious Sir Francis Dashwood from 17(13 to 1781 ; 
and by the Stapletons from 1788 to 1891. In 1891 it ivas 
inherited, through his mother, bv the 7th Viscount Falmouth. 

DES P^RIERS, BONAVENTURE (r. 1500-1544), French' 
author, was born of a noble family at Arnay-le-duc in Burgundy 
at the end of the 15th century. The circumstances of his educa- 
tion are uncertain, but he became a good classical scholar, and 


was attached to various noble houses in the capacity of tutor. 
In 1533 nr 1534 Des Periers visited Lyons, then the most en- 
lightened town of France, and a refuge for many liberal scholars 
who might elsewhere have had to suffer for their opinions. He 
gave some assistance to Robert Olivetan and l/jf^vre d’fitaples 
in the preparation of the vernacular version of the Old Testament, 
and to Flienne Dolet in the Commentarii linguae latinae. In 
1536 he put himself under the protection of Marguerite 
d’Angoulcme, queen of Navarre, who made him her valet-de- 
chatnbre. He acted as the queen\s secretary, and transcribed the 
Heptameron for her. It is probable that his duties extended 
beyond those of a mere copyist, and some writers have gone so 
far as to say that the Heptameron was his work. The free 
discussions permitted at Marguerite’s court encouraged a licence 
of thought as displeasing to the Calvinists as to the Catholics. 
This free inquiry became scepticism in Bonaventure’s Cymbalum 
Mundi . . . (1537), and the queen of Navarre thought it prudent 
to disavow the author, though she continued to help him privately 
until 1541. The book consisted of four dialogues in imitation of 
Lucian. Its allegorical form did not conceal its real meaning, 
and, when it was printed by Morin, probably early in 1538, the 
Sorbonne secured the suppression of the edition before it was 
offered for sale. The dedication provides a key to the author’s 
intention : Thomas du Clevier {or Clenier) dson ami Pierre Tryocan 
was recognized by iqth-century editors to be an anagram for 
Thomas Vlnrredule d son ami Pierre Cray ant. The book was 
reprinted in Paris in the same yean It made many bitter enemies 
for the author. Henri Estienne called it detestable^ and fetienne 
Pasquier said it deserved to be thrown into the fire with its author 
if he were still living. Des Periers prudently left Paris, and after 
some wanderings settled at Lyons, where he lived in poverty, 
until in 1544 he put an end to his existence by falling on his 
sword. In 1544 his collected works were printed at Lyons. 
The volume, ReciieU des oeuvres de feu Bonaventure des Periers, 
included his poems, which arc of small merit, the Traite des 
quatre verlus cardinales apres Smeqtie, and a translation f)f the 
Lysis of Plato. In 1558 appeared at Lyons the collection of 
stories and fables entitled the Nottvelles recreations et joyeux devis. 
It is on this work that the claim put forward for Des Periers as 
one of the early masters of French prose rests. Some of the talcs 
are attrilnilcd to the editors, Nicholas Den iso i. and Jacques 
Pelletier, but their share is certainly limited to the later ones. 
The book leaves something to be desired on the score of morality, 
hut the stories never lack point and are models of simple, direct 
narration in the vigorous and picturesque French of the iblh 
century. 

His (F.ovrps froneotsps wore by Louis T..ciconr (Paris, 

2 vols., 1^59). Sec also thi; preface to l.he Cymbalum Mmidi . . . 
(cd. F. Franck, T874) ; A. C'hcnovierc, Ttoiiavcfiture Despitiem, sa vie, 
scs poesies (1885) ; and R Toldo. Cmiirihnto alio studio della novella 
framese del XV. v XVI. secolo (Rome, T895). 

DESPORTES9 PHILIPPE (1546-1606), French poet, was born 
at Chartres in 1546. As secretary to the bishop of Le Puy 
he visited Italy, where he gained a knowledge of Italian poetry 
aftcrw'ards turned to good account. On his return to France; he 
attarhed himself to the duke of Anjou, and followed him to 
Warsaw on his elec.tion as king of Poland. Nine months in 
Poland satisfied the civilized Desporte.s, but in 1574 his patron 
became king of France as Henry III. He showered favours on 
the poet, who received, in reward for the skill with w^hich he 
wTote occasional poems at the royal request, the abbey of 'J'iron 
.ind four other valuable benefices. A good example of the light 
and dainty verse in wdiich Desportes excelled is furnished by 
the w’^ell-known villanelle with the refrain “ Qui premier s'en 
repentira,” w'hidi was on the lips of Henry, duke of Guise, just 
before his tragic de.atb. Desportes was above all an imitator. 
He imitated Petrarch, Ariosto, Saimazaro, and still more closely 
the minor Italian poets, and in 1604 a number of his plagiarisms 
w^ere exposed in the Rencontres des At uses de France el d^Jtalie. 
As a sonneteer he showed m\ich grace and sw'eetness, and English 
poets borrowed freely from him. In his old age Desportes 
acknowledged his ecclesiastical preferment by a translation of 
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the Psalms remembered chiefly for the brutal mot of Malherbe : 
“ Votre potage vaut mieu>^ que vos psaumes/' Desportes died on 
the 5th of Ctetober 1606. He had published in 1573 an edition 
of his works including Diane, Les Amours d'Hippolyte, Alegies, 
Bergerics, (Etwres chretiennes, &c. 

An edition ol his Qiuvres, by Alfred Micliicls, appejirod in 1858. 

DESPOT (Gr. Scenrorr/s, lord or master ; the origin of the first 
part of the Gr. word is unknown^ the second part is cognate with 
iroa-1% husband^ Lat. potens, powerful), in Greek usiige the master 
of a household, hence the ruler of slaves. It was also used by 
the Greeks of their gods, as was the feminine form ^i&nroiva. It 
was, however, principally applied by the Greeks to the absolute 
monarchsof the eastern empires witli which they came in contact; 
and it is in this sense that the word, like its equivalent “ tyrant,” 
is in current usage for an absolute sovereign whose rule is not 
restricted by any constitution. In the Roman empire of the 
East “ despot ” was early used as a title of honour or address of 
the emperor, and was given by Alexius I. (1081 -i 1 18) to the sons, 
brothers and sons-in-law of the emperor (Giblion, Dvcline and 
Fall, cd. Bury, vol. vi. 8c). It does not seem that the title was 
confined to the heir-apparent by Alexius 11 . (see Selden, Titles of 
Honour, part ii. chap. i. s. vi.). I^ter still it was adopted by 
the vassal princes of the empire. This gave rise to tiie name 
“ despotats ” as applied to these tributary states, which siir\dved 
the break-up of the empire in the independent “ despotats ” of 
Epirus, Cyprus, Trel)izond, &c. Under Ottoman rule the title 
was preserved by the despots of Servia and of the M4>rea, 8rc. 
The early u.se of the term as a title of address for ecclesiastical 
dignitaries survives in its use in the Greek C'hurch as the formal 
mode of addressing a bishop. 

DES PRES, JOSQUIN {r. 1445-1521), also called DEVRits or 
Dksprkz, and by a latinized form of his name, Jodocos 
pRATKNSis or A Prato, PVench musical compcKScr, wa.s born, 
probably in Conde in the llennegau, about 1445. He was a 
pupil of Ockenheim, and himself one of the most learned 
musicians of his time. In spite of his great fame, the accounts of 
his life are viigue and the dates contradictory, hetis contributed 
greatly towards elucidating the doubtful points in his Biographic 
univcrsdlc. In his early youth Josquin seems to have been a 
member of tlie choir of the collegiate church at St Quentin ; when 
his voice changed he went (about 1455) b’ Ockenheim to tiikc 
lessons in counterpoint ; afterwards he again lived at his birth- 
place for some years, till Pope Sixtus IV. invited him to Rome 
to teach his art to the musicians of Italy, where musical know- 
ledge at that time was at a low ebb. In Rome Des Pres lived 
till the death of his protector (1484), and it was there that many 
of his works were written. His reputation grew rapidly, and he 
was considered by his contemporaries to be the greatest master 
of his age. Luther, wLo was a good judge, is credited with the 
saying that “ other musicians do with notes what they can, 
losquin what ho likes.” The compo.scr’s journey to Rome marks 
in a manner the transference of the art from its Gollo-Belgian 
birthplace to Italy, which for the next two centuries remained 
the centre of tlio musical world. 'I'o Des Prtls and hi.s pupils 
Arcadelt, Mouton and others, much that is characteristic in 
modern music owes its rise, particularly in their influence upon 
Italian developments under Palestrina. After leaving Rome 
Des Pres wrent for a time to Ferrara, where the duke Heretics 1 . 
offered him a home ; but before long he accepted an invitation 
of King Louis XII. of France to become, the chief singer of the 
royal chapel. According to another account, V.e was for a lime 
at least in the service of the emperor Maximilian 1 . The date 
of his death has by some writers been placed as eiirly as 1501. 
But this is sufficiently disproved by the fact of one of his finest 
compositions, A Dirge (Dcploration) for Five Voices, l)eing 
written to commemorate the death of his master Ockenheim, 
which look place after 1512. The real date of Josquin's decea.se 
has since licen settled as the 27th of August 1521. He was at 
that time a canon of the cathedral of Conde (see Victor DelzanPs 
Sepultures de Flandre, No. ii8). 

The most com])lete list of his compositions — ronsisliiig of masses, 
motets, psalms and other pieces of sat music — will be found in 


Fetis, The largest collection of his MS. works, containing no le.ss 
than tw'enty masses, is in the possession of the papal chapel in Rome. 
In his lifetime Des Pres was honoim'd as an eminent com])oser, and 
the musicians of the lOth century are loud in his praise. During the 
17th and i8tlt centuries his value was ignored, nor docs his work 
appear in the collections of Martini and T’aohuxi. IJurncy was the 
lirst to recover him from oblivion, and Forkel coiitinufd the task of 
rehabilitation. Ambros furnishes the most exhaustive account of 
his achievements. An admirable account of Josquin ’s art, from the 
rare point of view ot a modern critic who knows how to allow for 
modern dilliculties, will be found in the article " Josquin," in (*rove’s 
Dictionary of Music anti Musicians, new' ed. vol. ii. The noire 
des chantenrs dc St Gervnis contains an excellent modern edition of 
Josquin 's Miserere. 

DESPRES^ SUZANNE (1875*- ), French actress, was born 

at Verdun, and trained at the Paris Conservatoire, where in 1897 
she obtained the lirst prize for comedy, and the second for 
tragedy. She then became associated with, and subsequently 
married, Aurelicn LugnM*oe (b. 1870), the actor-manager, who 
had founded a new school of modern drama, T'Qsuvre, she 
had a brilliant success in several plays produced by him. In 
succeeding years she played at the Gymnase and at the Porte 
Saint-Martin, and in 1902 made her d6hut at the (bm^die 
FraiK^aise, appearing in Phedre and other important parts. 

DESRUES, ANTOINE FRAN5OIS (1744-1777), French 
poisoner, was born at Chartres in 1744, of humble parents. He 
went to Paris to seek his fortune*, and started in business as a 
grocer. He was Icnowm as a man of great piety and devotion, 
I and his business was reputed to be a. nourishing one, but when, 
in 1773, he gave up his shop, his finances, owing to personal 
extravagance, were in a deplorable condition. Nevertheless he 
entered into negotiations wnlh a Madame de la Mothe for the 
purchase from lier of a country estate, and, when the time came 
for Utc payment of the purchase money, invited her to .stay with 
him in Ibris pending the transfer. While she was still his guest, 
he poisoned first her and then her son, a youth of sixteen. Then, 
having forged a receipt for the purchase money, he endeavoured 
to obtain possession of the property. But by this lime the dis- 
appearance of Madame de la Mothe aiul her son had aroused 
suspicion. Desrues was arrested, the bodies of his victims were 
discovered, and the crime w'as brought home to him. He was 
tried, fotind guilty and condemned to Ix^ torn asunder alive and 
burned, 'rhe sentence was carried out (1777), Desrues npeating 
b>qH)f:ritical protesUitious of his innocence to the last, 'fhe 
whole affair created a great sensation at the time, and as late as 
1828 a dramatic version of it \v;vs perfiirmed in Paris. 

DESSAIX, JOSEPH MARIE, Count (i764-i834y, J'renrh 
general, v/as born at 'J'honon in Sa\’oy on the 24th of Scptcni])er 
176.1. He studied medicine, took bis degree at 'rurin, and tlieu 
went to Paris, where in 1789 he joined the National Guard. In 
1 791 he tried witl»>ut success to raise an hveute in Savoy, in 1 792 
he organized the “ I^egion of the AlI(»hroges,” and in the follow- 
ing 3'^ears he served at the siege of Toulon, in the .'\rmy of the 
h^astern Pyrenees, and ‘»n the Army of Italy. He was captured 
at R ivol i , but was soon exchanged. 1 11 the spring of 1 798 Dessaix 
was 4‘lected a memlxT of the {buin il ol Five TTnndred. He was 
one of the few in that body who opposed the roup d'etat of the 
'8th Brumaire fKoveinber 9, 1709). In 1803 he was promoted 
general of brigade, and soon afterwaids commander of the 
Legion of Honour. He distinguished himself greatly at the 
biitlle of Wagram (1809 and was about this time promoted 
general of division and named grand officer of the Legion of 
Honour, and in 1810 w'as made a count, lie took part in the 
expedition to Russia, and v'as twice wounded. For several 
months he was commandant of Berlin, anrl afterwards delivered 
the department of Mont Blanc from the Austrians. After the 
(irsi restoration Dessaix held a command under the Bourbons. 
He nevertheless joined Napoleon in the Hundred Days, and in 
1816 lie W’as imprisoned for five months, 'i’hc rest of his life 
W'as spent in retirement. He died on the 26th of October 1834. 

Sec Le Gdndral Dessaix, sa vie politique tU militaire, by liis lu plu w 
Joseph I)ossai.\ (Paris, iSyij). 

DESSAU, a town of Germany, capital of the duchy of Anhalt, 
on the left bank of the Muldc, 2 m. from its confluence with the 
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Elbe, 67 m. S.W. from Berlin and at the junction of lines to 
Cothen and Zerbst. Pop. (1905) 55,134* Apart from the old 
quarter lying on the Mulde, the town is well built, is surrounded 
by pleasant gardens and contains many liandsome streets and 
spacious squares. Among the latter is the Grosse Markt with 
a statue of Prince Leopold 1 . of Anhait-Dessau, “ the old 
Dcssauer.” Of the six churches, the Schlosskirche, adorned with 
paintings by Lucas Cranach, in one of which (''The Last Supper") 
arc portraits of several reformers, is the most interesting. The 
ducal palace, standing in extensive grounds, contains a collection 
of historical curiosities and a gallery of pi<^tures, which includes 
works by ( ‘iinabue, Lippi, Rubens, Titian and Van Dyck. Among 
other l>iiildings are the town hall (built 1899-1900), the palace 
of the hereditary prince, the theatre, the administration offices, 
the law courts, the Amalienstift, with a picture gallery, several 
high-grade schools, a library of 30,000 volumes and an excellently 
appointed hospital. There are monuments to the philosopher 
Moses Mendelssohn (l)orn here in 1729), to the poet Wilhelm 
Miiller, father of Professor Max Muller, also a native of the place, 
to tl'.e emperor William L, and an obelisk commemorating the 
war of 1870-71. 'Ilie industries of Dessau include the pro- 
duction of .sugar, which is the chief manufacture, woollen, linen 
and cotton g(K)ds, carpets, hats, leather, tobacco and musical 
instruments. There is also a considerable trade in corn and 
garden produce. In the environs are tlie ducal villas of Georgium 
and Lui.siiim, the gardens of which, as well as those of the 
neighbouring town of Worlitz, are much admired. 

Dessau was probably founded hy Alliert the Bear ; it had 
attained civic rights as early as 1213. It first beg.in to grow into 
importance at the close of the lytli century, in conse<|uence of 
the religious emancipation of the Jews in 1686, and of the 
Lullierans in 1697. 

S»*c Wi'inlijj;, Chvouik tkt Sttidt {n<*ssau, i.S7()). 

DESSEWFFY, AUREL, CorNT (1808-1842), Hungarian 
journalist and politician, eldest son of Gount Jdzsef DcssewfTy 
and J''leon«)ra Sztaray, was born at Nagy-Mihaly, county Zomplen, 
Hungary. (\ar(‘fully cdiicaled at his father’s house, he was 
accustomed to the best society of his day. WI ile still a child he 
could deidaim most of the Iliad in Greek without a book, and 
read and (]uoled Tacitus with enthusiasm. Under the noble 
intluence of Ferenez Kazinc/y he liccame acquainted with the 
chief masterpieces of European literature in their original tongues, 
lie was particularly fond of the haiglish, and one of his early 
idols was Jeremy Bentharn. lie regularly accompanied his father 
to the diets of which he was a. member, followed the course of 
the debates, of which he kept a journal, and made the acquaint- 
aiK'e of the great Szechenyi, who encouraged his aspirations. On 
leaving college, he entered the royal aulic chancellery, and in 
1 832 was appointed secretary of the royal sladtholdcr at Buda. 
The same year he turned his at ten lion to politics and was 
regarded as one of the most promising young orators of the day, 
especially during the sessions of the diet of 1 832-1 S36, when he 
had the courage to oppose Kossuth. At the Pressburg diet in 
1S40 Dessewfify was already the leading orator of the more 
enlightened and progressive (Conservatives, but incurred great 
unpopiilarily for not going far enough, with the re.sult that he 
was twice defeated at the polls. But his repvitation in court 
circles was increasing ; he was appointed a member of the com- 
mittee for the reform of the criminal law in 1840 ; and, the same 
year with a letter of recommendation from Met tern ieh in his 
pocket, visited England and France, Holland and Belgium, made 
the acquaintance of Thiers and Heine in I’aris, and returned home 
with an immense and precious store of practical information. 
He at once procijedcd to put fresh life into the despondent and 
irresolute C’.tinservative party, and the Magyar aristocracy, by 
gallantly c<nnhaiing in the I the opinions of Kossuth’s paper, 
the Pfsti Hirlap, But the multiplicity of his labours was too 
much for his feeble physique, and he died on the 9th of February 
1 S42, at the very time when his talents seemed most indispensable. 

Si*c An& dt'ii Papit iren lUs Graft'a Anrrl Drssew'ffy (IV.'it, 18.13) ; 
Mfinorinl Wirath /•» Outut Atnel Desscudlv (Hunp.). (BiulajH*st. 
1857) : CoUecti’d Works of Count Dessewffy, with a Biography (HiinR.), 
(BudajJcst, 1887). (R. N. B.) 


DESSOIR, LUDWIG (1810-1874), German actor, whose name 
was originally Leopold Dessauer, was born on the 15th of 
Decemlicr 1810 at Posen, the son of a Jewish tradesman. He 
made his first appearance on the stage there in 1824 in a small 
part. After some experience at the theatre in Posen and on 
tour, he was engaged at Leipzig from 1834 to 1836. Then he 
was attached to the municipal theatre of Breslau, and in 1837 
appeared at Prague, Briinn, Vienna and Budapest, where he 
accepted an engagement which lasted until 1839. He succeeded 
Karl Devrient at Karlsruhe, and went in 1847 to Berlin, where he 
actexi Gthello and Hamlet with such extraordinary success that 
he received a permanent engagement at the Hof-theater. From 
1849 to 1872, when he retired on a pension, he played 1 10 parts, 
freciuently on tour, and in 1853 acting in London. He died on 
the 30th of December 1874 in Berlin. Dcssoir was twice married ; 
his first wife, Theresa, a popular actress (1810-1866), was 
separated from him a year after marriage ; his second wife went 
mad on the death of her child. By his first wife Dossoir had one 
son, the actor Ferdinand Dessoir ( 1 836-1 892). In spite of certain 
])hysiail disabilities Ludwig Dessoir ’s genius raised him to the 
first rank of actors, especially as interpreter of Shiikespeare’s 
chararlcrs. G. 11 . Lewes placed Dessoir’s Othello above that of 
Kean, and the Ai/imamm preferred him in this part to Brcxiks 
or Macreadv. 

DESTOUCHES, PHILIPPE (1680-1754), French dramatist, 
whose re:il name was Ncric.'iult, was born at Tours in April 1680. 
\Vhen he was nineteen years of age he became secretary to 

. de PuysicMix, the French ambassador in Switzerland. In 1716 
ht‘ was attac hed to the Frencli embassy in London, where he 
mnained for six years under the abbe IXibois. He contracted 
with a Lancashire lady, Dorothea Johnston, a marriage which 
was not avowed for some years. He drew a picture later of his 
own domesl ic circumstances in Le Philosophe marie ( 1 7 26). On h is 
rc‘turn to France (1723) he was elected to the Ac'ademy, and in 
1727 he acquired considerable estates, the possession of which 
conferred the privileges of nobility. He spent his later years at 
his chateau of Fortoiseau near Melun, dying on the 4th of July 
1754. His early c'omedic^s were : Le Curieux Impertinent (1710), 
I'lngrat (1712), Ulrrholti (1713) and Le Medisani (1715). The 
best of these is TJ I rrcsoltt, in which Dorante, after hesitating 
throughout the play between Julie and Celimc^ne, marries Julie, 
but concludes the play with the reflection : — 

*• J'aiirais mioiix fait, croi*;, d'cpoiiscr Cclinirne.’* 

After eleven yc^ars of diplomatic service Destouches returned 
to the stage with the Philosophe marie (1727), followed in 1732 
by his masterpiece J.e Gloricux, a picture of the struggle then 
beginning between the old nobility and the wealthy parvenus who 
found their opportunity in the poverty of P>ance. Destouches 
wished to revive the comedy of character .as imdccsteiod by 
Me^li^re, but he the)ughl it desirable that the me)ral should be 
directly expressed. 'Vhis me)ralizing tendency spoilt his later 
comedies. Ame)ng them may be mentioned : Le Tambour 
nocturne (1736), La Force du naturel (1750) and Le Dissipalcur 
(‘ 73 f>)- 

His works wore issued in collected form in 1755, 1757, 1811 and, 
in a limited edition (0 vols.), 1822. 

DESTRUCTORS. Tlie name destructors is applied by English 
municipal eivrineers to furnaces, or combinations of furnaces, 
commonlv called “ garbage furnaces ’’ in the United States, con- 
structed for the purpose of dispensing by burning of town refuse, 
which is a heterogeneous mass of material, including, besides 
general hou.sehold and ash-bin refuse, small quantities of garden 
refuse, trade refuse, market refuse and often street sweepings. 
The more disposal of this material is not. however, by any means 
the only consideration in dealing with it upon the destructor 
system. For many years past scientific experts, municipal 
engineers and public authorities have been directing careful 
attention to the utilization of refuse as fuel for steam production, 
and such progress in this direction has been made that in many 
towns its calorific value is now being utilized daily for motive- 
power purposes. On the other hand, that proper degree of 
caution which is obtained only hy actual experience must l>e 
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exercised in the application of refuse fuel to steam-raising. 
When its value as a low-class fuel was first recognized, the idea 
was disseminated that the refuse of a given population was of 
itself sufficient to develop the necessary steam-power for supply- 
ing that population with the electric light. The economical 
importance of a comliined destructor and elc*ctric undertaking 
of this character naturally presented a somewhat fascinating 
stimulus to public authorities, and possibly had much to do 
with the development both of the adoption of the principle of 
dealing with refuse by fire, and of lighting towns by electricity. 
However true this phase of the question may be as the statemf^nt 
of a theoretical scientific fact, experience so far does not show 
it to be a basis upon which engineers may venture to calculate, 
although, as will be seen later, under certain circumstances of 
equalized load, which must be considered iqx)n their merits 
in each case, a well-designed destructor plant can be made 
to perform valuable commercial service to an electric or other 
power-using undertaking. Further, when a system, thermal or 
otherwise, for the storage of energy can be introduced and applied 
in a trustworthy and economical manner, the degree of advantage 
to be derived from the utilization of the waste heat from 
destructors will be materially enhanced. 

'i'hc composition of house refuse, wiiich must obviously affect 
its calorific value, varies considerably in different localities. 
Compost- according to the condition, habits and pursuits of the 
ttonand people. 'I'owns situated in coal-producing disiricts 
quantity invariably yield a refuse richer in unconsumed carbon 
of refuse, those remote therefrom. It is also often ff)und 

\hiA the refuse from different yjarts of the same town varii>« 
considerably — that from the poorest quarters frequently proving 
of greater calorific value than that from those piirls occupied by 
the rich and middle classes. 'I’his has been attrilnitcd to the more 
extravagant habits of the working classes in neglecting to sift 
the ashes from their fires before disposing of them in the ash-bin. 
In ilermondscy, for example, the refuse has l:)ecn found to po.ssess 
an unusually high calorific value, and this experience is confirmed 
ill other parts of the metropolis. Average refuse consists of 
l ireeze ((under and ashes), coal and coke, fine dust, vegetable and 
animal matters, straw, shavings, cardlioard, bottles, tins, iron, 
bones, broken crockery and other matters in very variable pro- 
portions a('cording to the character of tlie district from which it 
is collected. In l.ondon the quantity of house refuse amounts 
;ipprf)ximately to i J million tons per annum, which is (Equivalent 
to from cwt. to 5 cwt. per head per annum, or to fr(jin 200 to 250 
tons per 1000 of the population per annum. Statistics, however, 
vary widcjly in different districts. In the vicinity of the metropolis 
the amount varies from 2*5 cwt. per head per annum at Leyton to 
3*5 cwt. at Hornsey, and to as much as 7 cwt. at Ealing. In the 
north of England the total house refuse collected, exclusive of 
street sweepings, amounts on the average to 8 cwt. per head per 
annum. Speaking generally, throughout tlie country an amount 
of from 5 cwt. to 10 cwt. per head per annum should be allowed 
for. A cubic yard of ordinary house refuse weighs from 12 J to 
15 cwt. Shop refuse is lighter, frequently containing a large pro- 
portion of paper, straw and other light wastes. It sometimes 
weighs as little as 7] cwt. per cubic yard. A load, by which 
refuse is often estimated, varies in weight from 15 cwt. to i .J tons. 

The question how a town’s refuse sh:!ll be disposed of must be 
considered both from a rx)mmercial and a sanitary point of view. 

Various methods have been practi.sed. Somevimes the 
dismal J^^^'ischold ashes, &c., are mixed with pail cxcTcta, or 
with .sludge from a sewage farm, or with lime, and 
disposed of for agricultural purposes, and sometimes they are 
convex ed in charts or by canal to outlying and country districts, 
where they are shot on waste ground or used to fill up hollows and 
raise the level of marshland. Such plans are economical when 
suitable outlets are available. To take the refuse out to sea in 
hopper barges and sink it in deep water is usually expensive and 
frequently unsatisfactory. At Bermondsey, for instance, the 
cost of barging is about 2s. qd. a ton, while the material may 
be destroyed by fire at a cost of from lod. U) is. a ton, exclusive 
of interest and sinking fund on the cost of the works. In other 
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cases, as at Giclsca and various dust contractors’ yards, the 
refuse is sorted anci its ingredients are sold ; the fine dust may be 
utilized in connexion with manure manufactories, the pots and 
pans employed in forming the foundations of roads, and the 
cinders and vegetable refuse burnt to generate steam. In the 
Arnold system, carried out in Philadelphia and other American 
towns, the refuse is sterilized by steam under pressure, the grease 
and fertilizing substances being extracted at the same lime ; 
while in other systems, sucli as those of Weil and Porno, and 
of Defosse, distillation in closed vessels is practised. But the 
dtistructor system, in which the refuse is burned to an innocuous 
v\mkitY in specially constructed furnaces, is that which must 
finally lie resorted to, especially in districts which have become 
wtdl built up and thickly populated. 

Various typos of furnaces and apparatus ha\e from time* 
to time been designed, and the subject has been one of much 
experiment and many failures. The principal towns in 
England which took the lead in the adopt ion of the Types of 
refuse destructor system were Manchester, Birming- destruc- 
ham, I^eds, Heckmondwike, Warrington, Blackburn, 

Bradford, Bury, Bolton, Hull, Nottingham, Salfi>r(l, Ealing and 
London. Ordinary furnace's, built mostly by dust contractors, 
began to come into use in London and in the north of Englaial 
in the second half of the 19th century, but they were not scientific- 
aliy adapted to the purpose, and net'essitated tlie admixture of 
coal or other fuel with the refuse to ensure its cr(Emation. 'Hie 
Mamdicster corporation erected a furnace rif this description 
about the year 1S73, and Messrs Mead tV (.*0. mad(i an unsatis- 
factory attempt in 1S70 to burn hmise. refuse in rinsed furnaces 
at PaddingUm. In 1876 Alfred Fryer erectcul his destructor at 
Manchester, and .several other towns adopted this fiirna(*e 
shortly afterwards. Other furna(’es were from time to time 
brouglit before the public, among which may be mentioned those 
of Pearce and Liipton, JMckard, Ih^aley, Thwaile, V’oung, 
Wilkinson, Burton, llardie, Jacobs and Odgen. In addition to 
these the “ Bc'chive ” and the ** N(‘lsnn ” destructors became 
well known. The former was introduced by Stafford and Pearson 



of Burnley, and one was erectixl in iSf-’.q in the ]i;;rish yard at 
Richmoiui, Surrey, but the results being unsatisfa.ctor\ , it was 
(dosed during the following year. The Nelson ” furnace, 
patented in 1885 by Messrs Richmond and Piirlwistle, was 
erected at Nelson-in-Marsden, Lfincashire, but being very c»»stly 
in working was abandoned. The princ.ij)al lypi^s of destructors 
now in use an^ th<»se c/f Fryer, Wliik'v, Horsfall, Warner, 
Meidrum, Beaman and Dcas, Hecnan and Fronde, and the 
“ Sterling” destrueb^r erecKxl by Messrs Hughes end Stirling. 

'I'hc gj-ncral urranva-nn nl ol llie ihslnictor patriitcti i l>y Alfred 
h'ryer in iHjf, is illiistrated 111 fiK. 1. An installatif.n upon this 
principle consists ol a niiiiiber of furnaces or ri lls, iisii- pg-yer*s 
ally arranged in jiairs hack to back, and enclost^d in a 
rectangular hkx'k of brickwork liaving a flat toj). iir>on which the 
hous#* refiisi; is tipped from Ihc carts. 

_ ^ Pafi-nt Nr. 3125 (187^). 
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A large main flue, which also forms the dust chamber, is placed 
underneath the furnace hearths. The Fryer furnaa^ ordinarily burns 
from 4 to 6 tons of refuse per cell per 24 hours. It will be observed 
that the outlets for the prorlucts of combustion are placed at the back 
near the refuse feed opening, an arrangement which is imperfect in 
design, inasmuch as while a charge of refuse is burning upon the 
furnace bars the charge w'hich is to follow lies on the dead hearth near 
the outlet flue. Here it undergoes drying and partial decomposition, 
giving off offensive empyreumatic vapours which pass into the flue 
without being exposed to sufficient heat to render them entirely 





Horsfall’s Improved Destructor. 

inoffensive. The serious nuisances thus produced in some instances 
led to the introduction of a second furnace, or ** creinalor,’* patented 
l>y C. Jones of Ealing in i8tS5, which was placed in the main flue 
leading to the chimney-shaft, for the purjiose of resolving the organic 
inattcTs present in the vapour, but the greatly increased cost of 
burning due to this device led to its abandoiiinent in many cases. 
This type of cell was largely used during the early period of the 
liistory of destructors, but luis to a considerable extent given place to 
furnaces of more modern design. 

A furnace t patented in i8oj by Mr Henry Wliiley, superintendent 
of the scavenging department of tlu* Manchester corporation, is 
. , automatic in its action and was designed priinariJy with a 
wnuey M. saving labour — the cells being fed, stoked and 

cliiikered automatically. There is no drying hearth, and the refuse 
carts tip direct into a slioot or hoppesr at the back which conducts the 
material directly on to movable eccentric grate bars. These aulo- 
inatically traverse the material forward into the furnace, and finally 
push it against a flap-door wliich opens and allows it to fall out. 
This apparatus is adapted for dealing with screened rather than 
unscrec'ned refuse, since it siiff(?rs from tlie objection that tlie motion 
of the bars lends to allow fine i)articles to drop through unhurnt. 
Some dillieiilly has beem experienced from the refuse sticking in the 
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Refuse is shovelled from this 
opening into furnace . 

I'lti. j. -- Meldruiii’s Destructor at Darw'eii. 


nojiper, and exception may also be taken to the continual flapping of 
the door wlieii the clinker passes out, as cold air is thereby admitted 
into the furnace. As in the Fryer cell, the outlet for the products of 
combustion into the main flue is close to the point where the crude 
refuse is fed into the furnace, and the escape of imburnt vapours is 
thus facilitated. Forced draught is applied by iiu?ans of a Roots 
blower. The Manchester corporation has 28 cells of tliis type in use, 
and the approximate amount of refuse burnt per cell per 24 hours is 
fn»m 6 to 8 tons at a cost per ton for labour of 3-47 pence. 

Horsfall’s destructor* (fig. 2) is a high-temperature furnace of 
mo<lcrn type which luis been adopted largely in Great Britain and on 
MaraiaWs Continent of Europe. In it some of the general features 
• of the Fryer cell are retained, but the details differ con- 
siderably from those of the furnacers already de.scribed. Important 

i Patent No. 8271 (1891). 

Patents No. 8990 (1887) ; No. 14.709 (1888) ; No. 22,531 (1891). 


points in the design are the arrangement of the flues and flue outlets 
for the products of combustion, and the introduction of a blast duct 
through which air is forced into a closi;d ash-pit. The feeding-hole is 
situated at the back of and above the furnace, while the flue opening 
for the emission of the gaseous products is placed at the front of the 
furnace over the dead plate ; thus the ga.ses distilled from the raw 
refuse are caused to pass on their way to the main flue over the 
hottest part of the furnace and Ihrou^^h the flue optming in the red- 
hot reverberatory arch. The steam jet, which plays an important 
part in the Horsfall furnace, forces air into the closed ash-pit at a 
pressure of about } to 1 in. of water, and in this way a temperature 
varying from 1500° to 2000" F., as tested by a thermo-electric 
pyrometer, is maintained in the main flue. In a battery of cells the 
gases from each are delivered into one main flue, so that a uniform 
temperature is inaintaim^d therein sufficiently high to prevent 
noxious vapours from reaching the chimney. The cells being charged 
and clinkered in rotation, when Ihtr fire in one is green, in the others 
it is at its hottest, and the products of combustion do not reach the 
boiler surfaces until after they have been mixed in the main flue. 
Tht; cast iron boxers which arc provided at Iht; sides of the furnaces, 
and through which the blast air is conveyed on its w'ay to the grate, 
prevent the adhesion of clinker to the side walls of the cells, and very 
materially preserve the brickwork, which otherwise iHrcomes damaged 
by the tools used to remove the clinker. The w'ide clinktrring doors 
arc su.s])ended by counterljalance weights and open vertically. The 
rate of working of these cells varies from 8 tons per cell per 24 hours 
at Oldham to 10 tons per cell at Bradford, where the furnaces arc of 
a later type. Tlie cost of labour in stoking and clinkeiing is about 6d. 
per ton of the refuse treated at Bradford, and 9d. per ton at Oldham, 
where the rate of wages is higher. Well-constructed and propcrly- 
vrorked plants of this type should give rise to no niiLsance, and may 
be located in i)opulous neighbourhoods without dangiT to the public 
health or comiort. Installations were put down at Fulham (J90i), 
Hammerton Street, Bradford (1900), West Hartlejjool (1904). and 
otlier places, and the surplus power generated is employed in I lie pro- 
duction of eliictric energy. 

Warner's ilestruclor,* known as the “ Perfectus," is, in general 
arrangement, similar to Fryer's, but differs in being jirovided witli 
sptreial charging hoppers, dampers in flues, dust-catching ^ , 

arrangements, rocking grate bars and othtT improvements. •• 

The refuse is tipj)ed into fecding-hop]>ers, consisting of rectangular 
cast iron boxes over which plates are placed to ] ire veil I the (\scape of 
smoke and fumes. At the lowiT portion of the feeding’ hoppiT is a 
flap-door working on an axis and controlkrd by an iron lever from the 
tipping platform. When refuse is to be fed into the furnace Hie lo vei- 
ls thrown over, the contents of the hojiper drop on to the sloping 
firebrick hearth lifmeath, and the door is at once closed again. The 
door should be kept open as short a time as possible in order to prirvent 
the admission of cold air into the furnace at the liack end, since this 

leads to the lowering of the 
tem])eratiire of the cells and 
main flue, and also to paper 
and other light refuse being 
carried into the flues and chim- 
ney. The flues of each furnace 
are jirovided with dampers, 
which are closed during the 
process of cliiikeriiig in order lo 
keep up the heat. The cells are 
each 5 ft. wide and 11 ft. deep, 
the rearmost portion consisting 
of a firebrick drying hearth, 
and the front of rocking grate 
bars upon which the combus- 
tion takes place. The crown of 
each cell is formed of a rever- 
beratory firebrick arch having 
openings for the emission of the 
products of combustion. The 
flap dampers which are fitted 
to these openings are operated 
by horizontal spindles pcissing 
through the brickw'ork to the 




front of the cell, where they are provided with levers or handles ; 
thus each cell can worked independently of the others. 'With the 
view of increasing the steam-raising capabilities of the furnace, forced 
draught is somet imes a])plicd and a tubular boiler is placed close to 
the cells. The amount of ref use consumed varies from 5 Ions to 8 tons 
per cell per 24 hours. At Hornsey, where 12 cells of this type arc 
in use, the cost of labour for burning the refuse is 9jd. per ton. 

The Mcldriim " Simplex ” destructor (fig. 3), a type of furnace 
which yields good steam-rai.sing results, is in sucressful operation 
at Rochdale. Hereford, Darwen. Nelson, Plumstead and . 

Woolwich, at each of which towns the production of steam • 

is an important consideration. Cells have also been laid down at 
Burton, Hunstanton, Blackburn and Shipley, and more recently at 
Burnley, Cleckheaton, Lancaster, Nelson, Shcemess and Weymouth. 
In general arrangement the destructor differs considerably from 


• Patent No. 18,719 (1888). 
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those previously described. The grates arc placed side by side 
without separation except by dead plates, but, in order to localize 
the forced draught, the ash-pit is divided into parts corresponding 
with the different grate areas. Each ash-pit is closed air-tight by a 
cast iron plate, and is provided with an air-tight door for removing 
the fine ash. Two patent Meldrum steam-jet blowers are provided 
for each furnace, .supplying any required pressure of blast up to 
6 in. water column, though that u.sually employed do(\s not exceed 
li in. The furnaces arc designed for hand-feeding from the front, 
but hopper-feeding can be applied if desirable. The products of 
combustion either pass away from the back of each lire-grate into 
i\ common flue leading to boilers and the chimney-shaft, or are con- 
veyed sideways over the various grates and a common fire-bridge 
to tlie boilers or chimney. The heat in the gases, after passing the 
boilers, is still further utilized to heat the air supplied lo the furnaces, 
the ga.scs being passed through an air heater or continuous 
regenerator consisting of a number of cast iron ])ip(js from which the 
air is delivi?red through the Meldrum “ blowei-s “ ai. a temperature of 
about 3«o‘’ V, That a high percentage (15 to 18 %) of CO, is obtained 
in the furnaass proves a small excess of free oxyg<;n, and no doubt 
explains the high fuel efficiency obtained by this type of destructor. 
High-pressure boilers of ample capacity are provided for the accumu- 
lation during periodi; of light load of a n*serve of steam, the storage 
l>eing obtained by utilizing the dilTtrrence between the highest and 
low(iSt water-levels anfl the difference betw'een the niaxiinum and 
working steam-pressure. Patent locking fire-bars, to prevent lifting 
when cUnkering, ai‘<* used in the furnace and have a good life. At 
K(3chdale the Meldrum furnaces consume from 53 lb to 66 lb of refuse 
per square foot of grab: area per hour, as compared with 22-4 lb per 
square foot in a low-temperjilurc destructor burning 6 tons ]?er cell 
per 24 Jiours w'ith a grate area of 25 sq. ft. The evaporative efficiency 
of the Rochdale furnaces varies from 1*39 lb to i-Hj lb of water 
(actual) ]ieT i lb of refuse Immed, and an average sleam-pressun^ of 
about 1 14 lb ]ier scjuare inch is maintained. The cost of labour and 



Fici. 4. -Peainan and Deas Di:slriictor at i.eyton. 


supervision amounts to iod. per ton of refuse dealt with. A 
Lancashire boiler (22 ft. by 6 ft. 6 in.) at the Sewage CJiit fall Works, 
Hereford, evaporates wdth rt:fuse fuel 2fjSo lb of water ])er hour, 
equal to 140 indicated horse jiowcr. ,\bout 54 lb of refuse are burnt 
per square loot of grate area per hour with an eva]Jorati(ai of i*i>2 lb 
of water per ])oun(l of refuse. 

The Beaman and Deas destructor ^ (fig. 4) has attracted niucli 
attention from public authorities, and successful installations 
„ to'c in operation at Warrington, Dewsbury, Leyton, 

j Canterbury, Llandudno, Colne. Streatliam, RotIuThitlie, 

Wimbledon, Bolton and elsewJiere. Its essential features 
include a level-fire grate witli ordinary type bars, a 1 ligli- temperature 
combustion cliamber at the back of the cells, a closed ash-pit with 
forced draught, provision for the admission of a secondary air siipjily 
at the firi:-!iridge. and a lirebrick hearth slojhiig at an angle of about 
From the refu.se storage idatfonn the material is fed into a 
hopper mouth about i8 in. square, and .slides down the firebrick 
liearth, supported by T-irons, to the grate bars, over wdiicli it is 
raked anti spread wMth the assistance of long rods manipulated througli 
clinkcring doors placed at t he .sides of the cells. A .secondary door 
in the rear of tlu; cell facilitattrs the operation. The fire-bars, s])aced 
only jSj in. apart, are of the ordinary stationary type. Vertically, 
under the fire-bridge, is an air-conduit, frtim the top of which It-ad 
air blast pipes 12 in. in diameter discharging into a lu:rmetically 
closed ash -pit under the grate area. The air is supplied from fans 
(Schiele's patent) at a ]>rt?ssure of from i J to 2 in. of water, and is con- 
trolled by intrans of baffle valves worked by handles on euther side 
of tfie furnace, conveniently ]daced for the attendant. The forced 
draught lends to ke*:p the bars cool and lessen wear and tear. The 
fumes from the charge drying on tfie hearth pass through the fire 
and over the red-hot fire-bridge, wdiich is perforated longitudinally 
with air-passag<?s connected with a small flue leading from a grated 
opening on the face of the brickwork outside ; in this way an auxiliary 
supply of heated oxygen is fed into the combinstion chamber. This 


» Patents No. 15.598 (1893) and 23.712 (1893) : also Beaman and 
Deas Sludge Furnace, Patent No. 13,029 (1894). 
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chamber, in which a temperature aiipnxiching 2000** F. is attained, 
1.S fitted with large iron doors, sliding witli balance weights, which 
allow the introduction of infected articles, bad meat, &c., and also 
give i^cess for the periodical removal of fine ash from the flues. 
The high tt*niperatun*s attained are utilized by installing one boiler, 
]»referably of the Babcock Cc Wilcox water-tube type, for each pair 
of cidls, so that the gases, on their way from the combustion chamber 
to the main flue, pa.ss three times between the boikir tube.s. A 
st‘candary furnace is ])rovided under the boiler for raising steam by 
coal, if requireil. when the colls are out of use. The grate area of each 
cell is 25 sq. ft., and the consumption varies from i(> up to 20 tons of 
n-fuse ])er cell ])er 24 hours. In a 24-lu)urs* test made by the super- 
intendent of the cleansing departnunt. Leeds, at the Waningion 
installation, the quantity of water evaporated per ]K)uiid of refuse was 
1*14 n>, the average temperature in the combustion chamber 2000® 
F. by coi)])er-wire test, and the average air pressure with forced 
draught 2 A in. (water-gauge). At I-eyloii, which has a iiopnlation 
of over 100,000, an S-cell idanl of this type is successfully dealing 
with house refii.se and filter |.)re.ss cakes oi scwagi* sliidgi* from tl'e 
sirwago di.si^osal works adjoining, and even with lualerial of this low 
calorific value, the total steam-jiower jmxluced is consideral*!**. Lac Ii 
cell burns aliout 16 tons of the mixiure in 24 hours and cli*velo]\s 
about 35 indicated hoi.se-]M)wer continuou.sly, at an aveiagt: steani- 
]>ressure in tlie boilers of 105 lb. The cost of labour at 1 -eyton for 
burning the mixed refuse is about is. 71!. per ton ; at Llandudno, 
where tour cells were laid down in connexion with llii* elect ric-liglit 
station in 189S, it is is. 3jd., and at Warrington old. per ton of ivluse 
consumed. Coniliustion is complete, and the destructor may be. 
in-slalled m populous districts w'itliout nuLsance to the iiihabitanls. 
Further patents (Wilkie’s improvements) ha\'e ln-eii obtained by 
Meldii'm Brothers (Manchester) in connexion witli this destructor. 

Tlie Heenan furnaces are in ojxTation at l-'amworlli, (iloiicester, 
Barrow-in-Furne.ss, Northampton, Mansfield, Wakefield, BlaeUburn, 
Leveiishulme, Kings Norton, Worthing, Binninghain aiicl 
other places, and are now dealing with over 1200 tons of HteuMH, 
refuse per day. 'I'lie geneial arrangement <.»f this destructor some- 
what resembles that of the Meldrum type. '.I he cells iiitercouiinuui- 
cate, and the mechanical mixture ot the ga.si*s arising 1 10111 the 
furnace grates of tlie various cells is soug.ht by the lulroduclion of 
a .special design ot revi*rberalorv arch oviTlying the, grates, 'I’ho 
standard arrangement oi this ilestriiclor eTnl)f>dus all modern 
arrangements for high- temperature refuse destruction and steam- 
]K)Wi'r geiM’iatioii. 

l.>e.structois of the “Sterling" tyjie, combined with elecirit- 
])ower generating .stations, are installed at Hackney (19011, 
Bernionclsi'v (J902) and brederik.slMig ( 1903) - the first-* 
named being j)iobal)Iy the most powerful com- 

billed desfiuctor and electricity station yet erected. In these. 
itukIi :n stations the rt'cognizi'd n quirenu nts of an iqi to dati' rrfu:-.'- 
deslruclkm ^danl have been well considiT»Ml and good calorific: results 
are also obtained. 

In addition to the abovi>de.scril)i‘d destructors, other forms have, 
liwn introtluced from time to time.*, but adoptecl to a le.ss degree; 
amemgst tlurse may be iuentionc*(l Baker’s destructor, Willshear’s, 
Haii.son's Utilize;!', Mason's (lasiiier, tin* I 3 enn<*tt - I'hythian, 
C'rackneirs (Mirlbounie, Victoria), (‘olliiiaTi’K (Longliboiough), 
Willoughby’s, and IJe*aley's iiiijiroved destinclors. On tin* e e>ntiiu nt 
of HiirojM* syste*ins for tlie tieatiiiernt of lebisf: liave;al.*.o bee 11 de;vi.sed. 
Among tlu.-se* may lie inenlioiied Iliti:e* of Al. Defo.Kse and i\l. Helcmi.s. 
Thti forme;!- has enele avoiired to burn the- refuse in large (jwantitie;s by 
using a forced draught ami only w^ashiiig Mu* smoke*.® Hi;louis has 
extended the ope ration by using, the he*at from tin* coinbustion of the* 
refuse: fe>r drying and distilling the male-rial wJiie li is brought gradu- 
ally on U» the.; grate. 

lloulnois ami Brodier’s iirqu'oveel charging lank is a labour-.sa\'i;]g 
apjiaratus consisting of a wrought iroii Inie.k, 5 ft. wide by 3 ft. dee-p, 
and of sufficient length to hold not less than 12 I'ours’ 
supply for the two ce lls which it se*rve;s. 'I he truck, oest'yetor 
which iTienvs along a pair f)f lails laid ar.-oss the- to)i of the 
dc..s true lor, may be woike-d by one man. It is divifle*el into 
compart iiients Iioldiiig a charge of re-fuse- in e-ach, and is provid<-d 
with a ])air of doors in the bottom, ojiening elownwartl.s, w'hicli are 
supported by a seriers of small wdiee-ls running 011 a e-entra. rail. \ 
.special fe:e<lin«* ojiening in the reveiberratory arch of tlie t:ell of the 
W’idth of the truck, siluali;d overr the elryiii#^ he-ailli, is formed by a 
findirick aie.h fitted into a frame capalile; of be-ing rimved backwareL 
and forwards by means of a le-ver. The- charging truck, whe-ii enipt}'. 
is brought under the tijiping platform, and the carts tip dire-ctly int<» 
it. When one- of the- cells has to l»e fe:ei, llie truck is moved akmg, .so 
tluit erne of the* divisions is inimi‘diali;ly over the fe(*ding opening, and 
the: whetfl holding up the bottom doors rc-sts upon the* central rail, 
which is cemtinuc-d over the mejvalile* cove.*ring arcii. Tlie-n the 
Tiiovablej arcIi is rolled bae:k, tlu; doejrs are re*le;ase(.i, and the contents 
are: discharge:d into the cell, so that no handling of Uu: re'fiise is 
required from tipping tri feeding. I'his apparatus is in operation at 
Liverpool, Shore-elitch, Cambridge anel olsewhirre. 

Various forms of patent movable fire-bars have been employe d 

j ® Ompte Rendu des Tfavnux de la Sociitd dea Jn^Meurs Civils de 
France, folio 775 (June 1897). 
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in destructor furnaces. Among these may be mentioned Settle’s, ‘ 
Vicar's,* Riddle’s rocking bars,® Horsfall’s self-feeding apparatus,® 
and Healey’s movable bars ; ® but complicated movable arrangements 
are not to be recommended, and experience greatly favours the iisc 
of a simple stt'iticmary type of fire-bar. 

A dust-catching ap]>aratiis has been designed and crrccted at 
Edinburgh, by the Horsfall Furnace Syndicate, in order to over- 
come difficulties in regard to tlie escape of flue dust, &c., from the 
destructor chimney. Externally, it appears a large circular Vilock 
of brickwork, i8 ft. in diaiiuder and 13 ft. 7 in. high, conncxited with 
the main flue, and situated between the destructor arils and tlie 
boiler. Internally it consists of a .spiral flue traversing the entire 
cireiiinfirrciice and winding upwards to the top of the chamlx^r. 
There is an inlerior well or chaml)er 6 ft. diameter by 12 ft. high, 
having a domt'd lop, and communicating with the outer spiral flue 
by four ports at the top of the chambtrr. Dust traps, baffle walls 


Other accessory plant in use at most modern destructor .stations 
includes machinery for the removal, crushing and various means 
of utilization of the residual clinker, stoking tools, air heaters or 
regenerators for the production of hot-air blast to the furnaces, 
superheaters and thennal storage arrangements for equalizing the 
output of power from the station during tlie 24-hours’ day. 

The general arrangement of a battery of refuse cells at a 
destructor station is illustrated by fig. 5. The cells are arranged 
either side by side, with a common main flue in the 
rear, or back to back with the main flue placed in the Working 
centre and leading to a till chimney-shaft. The heated 
gases on leaving the cells pass through the combustion 
chamlxjr into the main flue, and thence go forward to the boilers, 
where their heat is absorbed and utilized. Forced draught, or 



Fig. 5. — T.eyton Destniclor, Block Plan, 

and cleaning doors arc also yiroN-idcd for the veli nlion and subsequent 
wiTkly removal of the flue dust, 'riie ayqiaratiis forms a large 
reservoir of heat maintained at a steacly lemyieraturt* of from 1500^ 
to iSoo" b'., and is useful in kee]iiiig up steam in the boiler at an 
etpuible pressure fur long period. It requires no attention, and has 
jiroved r.uccessful iur its jnirposc'. 

Travelling craiu'S for transporting refu.se and feeding cells are 
sometimes employed at destructor stations, as, for example, at 
Hamburg. Here the. transportation of the refuse i.s effected by 
means of specially constructed water-tight iron w'agons, containing; 
detachahle boxes provided with two double-flap doors at the toj) for 
loading, and one fUip-(U>or at tlie hack for unloading. There are 
thirly-.six furnaces of the Horsfall typo placed in two ranks, each 
arranged in thrc'o blocks of six in the large furnace hall. An electric 
crane running aliove each rank lifts the boxes off the w^agons and 
carries them to thejfeeding hole of each wi-ll. Here tlie box is tipped 
up by an electric pulley and emptied on to the furnace platform. 
Where the travelling crane is used, the carts (four-wheeled) bringing 
the refu.se may be constructed so that the body of the carriage can be 
taken off tlie wheels, lific’d up and ti|>ped ilirect ovit the furnace^ 
as refiuired, ami retiinied again to its frame. The adoption of the 
travelling crane admits of the ivtluclion in size t»f the main building, 
as less platform space for unloading refuse carts is rettuired ; the 
inclined roadway mav also Iur disyienst'd with. Where a destructor 
site will not admit of an inclined roadway and jilalform, the refuse 
may be discharged freun the collecting carts into a lift, and thence 
elevated into the feeding- bins. 


1 Patent No. 13..PS2 (1S85). 

* Patents No. 11)55 (1S67) and No. 378 (1879). 

* Patent No. 4896 

® Patent No. 20.207 (1892). 

® Patents No. 18.398 (1892) and No. 12,990 (1892). 


showing general arrangement of tlie Works, 
in many cases, hot blast, is supplied from fans through a conduit 
commanding the whole of the cells. An inclined roadway, of 
as easy gradient as circurnsbinces will admit, is provided for the 
conveyance of the refuse to the tipping platform, from which it 
is fed through feed-holes into the furnaces, in the installation 
of a destructor, the choice of suitable plant and the general design 
of the works must be largely dependent upon local requirements, 
and should lie entrusted to an engineer experienced in these 
matters. The following primary considerations, however, may 
be enumerated as materially affecting the design of such works : — 

(rt) The plant must be simyde, easily worked without stoppages, 
and without mechanical comyilicaiions upon w'hich stokers may la]»' 
the blanio for bad results. (6) It must be strong, must withstand 
variations of tcniyierature, must not be liable to get out of order, and 
.should admit of being readily reyiaired. (r) It must be such as can be 
easily understood by stokers or firemen of average intelligence, so 
that the continuous working of the plant may not be disorganized by 
cliaiige of workmen, (rf) A sufficiently high tcmyieratiire must he 
attained in the cells to reduce the refuse to an entirely innocuous 
clinker, and all fumes or gases should yijiss cither through an adjoining 
red-hot cell or through a chamber wiiosc temperature is maintained 
by the ordinary working of the destructor itself at a dc'gree sufficient 
to exclude the possibility of the escape of any unconsumed gases, 
vapours or yiarticle.q. The tcmyjcraturc may vary between 1500® and 
2000”. (c) Tfic plant must be so worked that while some of the cells 
arc Ix ing recharged, others are at a glowing red heat, in order that a 
high lemyieraturc may be uniformly maintained. (/) The design of 
the furnaces must admit of clinkering and recharging being easily and 
quickly performed, the furnace doors being open for a minimum of 
time so as to obviate the inrush of cold air to lower the temperature 
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in main flues, &c. {g) The chimney drauglit must l)e assislod with 
forced draught from fans or steam jet to a jiressure of ij in. to 2 in. 
under grates by water-gauge. (A) Where a destructor is required to 
work without risk of nuisance to the ncighl>ouring inhabitants, its 
efficiency as a refuse destructor plant must be primarily kept in view 
in designing the works, steam-raising being regarded as a secondary 
consideration. Boilers should not be placed immedialt?ly over a 
furnace so as to ]>resent a large cooling surface, whereby the 
temperature of the gases is reduced before the oiganic matter hiis 
been thoroughly burned, (i) Where steam-power and a high fuel 
efficiency are desired a large percentage of CO, should be sought in 
the furnaces with as little excess of air as possible, and the flue gases 
should be utilized in heating the air-supply to the grates, and the 
feed-water to the boilers. (;) Ample boiler capacity and hot-waler 
storage feed-tanks should be included in the design where steam- 
power is required. 

As to the initial cost of llie erection of refuse destructors, few 
trustworthy data can be given. The outlay necessarily depends. 
^ . amongst otlier things, upon the difficulty of preparing 

• the site, upon the nature of the foundations required, the 

height of the chimney-shatt, the length of the inclined or approach 
roadway, and the varying prices of Uil>our and materials in different 
localiliits. As an example may be mentioned the case of Bristol, 
where, in 1892, the total cost of constructing a 16-cell Fryer de- 
structor was 1,418. rf which was expended on foundations, 

and j^iOSg on the chimney-shaft ; the cost of the destructor proper, 
l.>uil(lings and a]q>roacli road was therefore j^68'2o, or about ^^426 per 
cell. The cost per ton of burning refuse in destructors dejMUids 

inainly u])on {a) Tlie price of labour in tlie locality, and tlu^ iiiiml)er 

of “ shifts " or changes of workmen per day ; {h) the ty]»e of furnace 
adopted ; (r) the nature of the nialeruil to be consumed ; {d) the 
interest on and repaymtuit of cajutal outlay. The cost of burning 
ton for ton consunwd, in high -temperature furnaces, including laliour 
and repairs, is not greater t.luin in slow-combustioii destructors. The 
average cost of burning refuse at twenty-four difTercnt towns through- 
out Kngland, exclusive of interest oil the cost of the works, is is. lAd. 
per ton luirned ; the minimum cost is 6d. per ton at Bradford, ami 
the maximum cost 2s. lod. ])er ton at Battersea. At Shoreditcli the 
cost j>er ton for tlie year emling on flu? 23tli of March 189*), including 
labour, siijiervision, .ston's, rejiairs, <,Vc. (but. exclusive of interest on 
co.st of works), was 2s. (rod. The (piantity of ret use. burned per cc’ll 
per day of 24 hours vari<*s from aliout 4 tons up to 20 tons. The 
ordinary low- temperature destructor, witli 25 .s(|. ft. grate area, burns 
:i bout 20 Jb of refuse per square foot of grate area per lioiir, or between 
5 and (■> tons per cell ]H^r 24 hours. The Meldrum destructor furnaces 
at Bochdale burn as much as 66 lb per square foot of grate aicJi per 
hour, and tlu? Beaman and Deas destructor at Llandudno 71*7 tb 
per .s<jiiar<! foot per hour. The amount, however, always depends 
inatt.Tially on the care ob.served in stoking, the nature of the material, 
the freqiuMicy of nmioval of clinker, and on the question whether the 
whole of tlitr refuse pas.sed into the furnace i.s thoroughly cremated. 

"I'he amount of residue in the shnpe of clinker and fine asli varies 
frtim 22 to J7 % of the bulk dealt with. From 25 to 30 % is a very 
» . usual amount. At Slioreditch, where the refuse consists 

« ues. about 8 % of straw. pa])iT, shavings, &c.. the nrsidiie 
contains about 29 % clinloT, 2*7 % fine ash. *5 Hue dust, and *6 % 
old tins, making a total rfsidue ot 32*8 %. .As the residuum aniounis 
to from one-fonrth to one-third of the total bulk of the refuse dealt 
with, it is a question of the utmost importance that some profitable, or 
at least iiu:.xpensive, means should be cievised lor its regular disposal. 
Among oilier puriioscs, it has bi?en usi*d for bottoming for macadam- 
ized roads, for the manufacture of concrete, for making ])aving slabs, 
for foi ming suburban foot])aths or cinder foot walks, and for the nianii- 
factiire of mortar. The last is a very gt.*neral, aiul in many ])laces 
j*rofttable, nuidir of disposal. An entirely new outlet has also arisen 
for the di.sposal of good well- vitrified destructor clinker in connexion 
with the construction of liacteria beds for .sewaj^e di.spo.sal. and in 
many districts its valmr lias, by this means, become greatly eiiliaiiccd. 

Through defects in the ilesign and management ot many of the 
early destructors complaints of nuisance frequently arosi*. nnd tlu*.se 
have, to some extent, brought dirstructor installations into disrepute. 
Although some of the older furnaces were decided offenders in this 
rcsjiect, that is hy no mean:; the case with the modern imjuoved typi^ 
of liigh-lemperatnrf’ furnace ; and often, were it not for the great 
prominence in the landscajie of a tall chiiiiney-.shaft, the existence of 
a refuse destructor in a neigh bourhoixl would not be generally known 
to the inhabitants. A modern furnace, jiroperly designed and 
worlo.'d, will give rise to no nuisance, and may be safely erected in the 
midst, of a populous neighliourhood. To ensure the perfect crema- 
tion of the refuse and of the gases given oil, forced drauglit is essential. 
Forced This is supplied cither as air drauglit dcdivi:red from a 

drought rapidly revolving fan. or as steam blast, ils in the Horsfall I 

steam jet or the Meldrum blower. With a forced blast less | 
air is reejuired to obtain complidc combustion than by chimney j 
draught. 'Jhe forced draught grate requires little more than the j 
quantity theoretically necessary, while with chimney draught mo.v | 
than double the theoretical amount of air must lie supplied. With 1 
forced drauj'ht, too, a much higlar temp**ratuie is attciincd. and if j 
it is projierly worked, little or no cold air \\ ill enter the furnaces during 
stoking operations. As far as possible a balance of pressure in the ' 


cells during chnkering sliould be maintained iu.st sufficient to pre 
vent an inrush of cold air Ihrougli the flues. The forced draught 
pressure should not exceed 2 in. water-gauge. The efficiency of the 
combustion in the furnace is conveniently measured by the 

Kconometer, which registers continuously and automatically the 
proportion of Ct. ^ pa.ssing away in the waste ga.se.s ; the higher Iht; 
percent agi! of (- Oj the more efficient flic furnace, provided there is 110 
fonnatum of CO, the pre.sence of which would indicate incomplete 
combustion. The theoretical maxiiiium of CC, for refuse burning is 
about 20 % ; and, by maintaining an even clean fire, by admitting 
secondary air over the fire, and by regulating the dampers or the air- 
pressure in file ash-pit, an amount approximating to this percentage 
may be attained in a well-designed furnace if projicrly worked. If 
the proportion of free oxygen {i.e. excess of air) is large, more air is 
passed through the furnace than is required for complete combustion, 
and the heating of this exi;e.ss is clearly a waste of heat. The position 
of the economoter in testing should be as near the furnace as luxssible, 
as there may be consideiiible air leakage througli the brickwork of the 
flues. 

The air supply to modern furnaces is usually delivered hot. the 
inlet air bc'ing first ])«issed through an air- lu aler the temjierature of 
which is maintained by the w'aste gases in the main flue. 

The modern higli-teinperature destrnctor, to render the refu.M* and 
ga.ses perfectly innocuous and harmless, is worked at a tempi rat ure 
varying from 1230° to 2000** F.. and the maintenance of 
such temperatiiivs has \ t ry naturally siiggestetl the possi- 
bility of utilizing this heat-energy for the production of 
steam-power. Kxperieiice show's that a considerable amount of 
energy may be derivt'd trom .steam-raising destructor stations, amply 
juslitying a reasonable increase of exjieiidilure on ])laiit and labour. 
Ihe aelual calorilii: \aliie of tht^ refuse material necessarily varies, 
but, as a general a » rage, with siiital)ly designed and j'lojuTly 
managt'd plant, an evjiporation of i 1h of wattT jier pound of relnse 
ba.rnetl is a result which may be readily attained, and affords a basis 
of calculation which engineers may safely adojit in practice. Many 
destructor steam- raising ]>lanls, however, give considerably highiT 
residts. evaporations ajqwoaelnng 2 Ih of water ])er pound of n iuse 
being often met with under favourable coinliiioiis. 

From actual experience it may be accepted, then-fore, that the 
calorific value of unscreened house refuse varies from J to 2 ll> of 
w'ater evaporated per jxmiid of refuse burned, the. exact proportion 
deiiending upon the rpialif y and eondifioii of the iiialerial dealt with. 
'J'akim.; tlu- evaporative j>ower of coal at Jo ll> of water p<>i jiouiid of 
coal, I his gives for domestic house refuse a value of from to ?. th.it of 
coal : or, w'ith coal at 20s. per ton, refuse has a coinniereial value of 
from 2s. to /}s. per ton. In ].ondon the quantity of house refuse 
amounts to about 1.] million tons ])er annum, which is equivalent to 
from 4 cwt. to 3 cwt. per head jn-r amuini. If it be bm ned in furnaces 
givir » an evaporation of i lb of water ])er pound of refuse, it would 
yield a tot ' ! iiovver annually of about 138 million brake Jiorse-power 
hours, and ecpiivalent cost of coal at 20s, per ton for this amouiit of 
pow’CT even when calculated upon the veiy low' estinuiti- of 2 lb ' of 
coal per brake liorse power lioui , works out at ovei 23,000. < >n tlie 
same basis, the refuse: of ,1 medium sized town, witli, say, a population 
of 70,000 yielding refuse at the rale of 5 cwl. jier lu-iid per annum, 
w'ould atfonl ui indicated horsi- ]»ower per ton burned, and the 
total indicated liorse-jmwer hours per ariumn wtmlil be 

70.000 y 5 cwt. ^ T 1. , 

X 1 12 = 1 ,c»6o.ooo I.II.P. hours aimnallv. 

20 

If this w'eri: ajiijfied to the ])iodi(ction of electric energy, the electrical 
horse-power hours would be (with a dynamo efficiency of 00 
T.i)f )0 t)oo X 00 ^ r- ,1 v. , 

I =i,7<)4,ooo T-.U 1. hours per annum ; 


ami the watldiours jier annum at the ceiitial station would be 
1,764,000 X 740- 1, 3 1 5, 944, Of iO. 

Allowiiu’ for a loss of 10",, in ilistiibution, Ibis would give 

1.184.340.600 W'att-boiirs aviuiablt: in lamps, or with 8 -candle- power 
laiiqis taking 30 watts of cuiient iier lamp, W'e should have 

1. 184. 3.40.600 watt -hours . . ^ 1 1 

- ~ — = 30. 478.320 S c. p. lamp-hours j>er annum ; 

17H 

that is, -- - =503 8-c.p. lamp-lioiir.s per annum per 

7o,oc«) population ' 

1‘aking the lo.ss due to the storage wfiif h \w,iiJd be nei e.-i.sai y at 20 
on three-cpiarters of tin* t<dal or 15 upon the wiiole, there wonkl 
be .178 8-c.p. lamji-liours j>er annum per liea<l of the population: 
i.c. if the jiower developf-d from the refuse were fiillj' utilized, it 
would siqiply electric light at Hu; rate of one 8-t.p. latiiji per head of 
the po))ulalion for £ibout i J hours for every night of the year. 

In actual practice, when the electric energy is for tin; juirjioses of 
ligiiting only, diflicnlty has been experienced in full} utilizing the 
thermal energy from a destructor ])lant owing to the want 
of aderpiafe means of .sloragf: i:itlierof the thermal or ot 
the electric energy. A destructor .statuin usually yields a 
fairly definite amount of thermal energy nniiorrniv tliroiighout the 24 
hours, while the coTisiimTJtion of electric-lighting cunent is extremely 
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1 Witli medium sized steaiii jdauts, a coiiiiiniption ol 4 lb of coal 
per brake horse-jiower per hour is a very usual pertfuinaiice. 
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irregular, the maximum demand being about four times the mean 
demand. The period during which the demand exceeds the mean is 
comparatively short, and docs not exceed about 6 hours out of the 
24, while for a portion of the time the demand may not exceed |\>th 
of the maximum. This difficulty, at first regarded as somewhat 
grave, is substantially minimized by the provision of ample boiler 
capacity, or by the introduction of feed thermal storage vessels in 
which hot feed-water may be stored during the hours of light load 
(say 18 out of the 24), so that at the time of maximum load the boiler 
may be filled directly from these vessels, which work at the same 
pressure and temy>erature as the boiler. Further, the difiiculty 
above mentioned will disappear entirely at stations where there is a 
fair day load which practically ceases at about tlie hour when the 
illuminating load comes on, thus equalizing the demand upon both 
destructor and electric plant throughout the 24 hours. This arises 
in cases where current is consumed during the day for motors, fans, 
lifts, «;lectric tramways, and other like purposes, and, as the employ- 
ment of electric energy for these services is rapidly becoming general, 
no difuciiity need be anticipated in the successful working of coni- 
luncd ilestructor and electric plants where these conditions prevail. 
The more uniform the electrical demand becomes, the more fully 
may tlie power from a destructor station l.»e utilized. 

In addition to cotnVunation with electric-lighting works, refuse 
destructors are now very commonly installed in conjunction with 
various other classes of powirr-using undertakings, including tram- 
ways. water-works, sewage-pumping, artificial slab-making and 
clinker-crushing works and others ; tind the increasingly large sums 
which are being yearly expended in combined iimlcTtakings of this 
character is perliayis the stronge^st evidence of thcr practical value 
of sucli combinations where these several classes rif work must be 
carried on. 

Fijr further information on the subject, reference should bo made 
to William H. Maxwell, licmoval and Dixpoxal of Town lie fuse, with 
an exhaustive treatment of Refuse Destructor Plants (London. t8q^), 
with a special Supplement embodying later n*sults (London. 1905). 

See also the Proceedings of the T ncorporaled A ssneiation of Municipal 
and County Pnffinrerx, vols. xiii. p. 216, xxii. p. 211, xxiv. p. 214 
and XXV. p. i;v8 ; also the Proceedings of the Institution of Cnnl 
Engineers, volsi exxii. p. 443. exxiv. ]i. 469, cxxxi. ]». 413, cxxxviii. 
p. 50S, cxxLx. p. 434, exxx. i>p. 213 and 347, cxxiii. pp. 360 and 498, 
cxxviii. p. 293 and cxxxv. p, 300. (W. H. Ma.) 

DE TABLEY, JOHN BYRNE LEICESTER WARREN, 3RB 
Baron (1835-1895), English poet, eldest son of George Fleming 
Lfnoestcr (afterwards Warren), 2nd Baron l)e 'Fabley, was born on 
the 26th of April 1 835. He was educated at I^ton and (.‘hrist Church, 
Oxford, where he took his degree in 1856 with second classes in 
cli-ssics and in law and modern history. Tn the autumn of 1858 
hewent to Turkey as unpaidattache tol-ord Stratford deRedcliffc, 
and two years later was called to the bar. He liecamc an officer in 
the Cheshire Yeomanry, andunsuccessfullycontestcdMid-Cheshire 
in 1868 as a Liberal, .\fter hi.s father’s second marriage in 1871 
he reinoN'ed to London, where he became a close friend of 
Tennyson for several years. From 1877 till his succession to the 
title in 1887 he was lost to his friends, assuming the life of a 
rerlu.se. It was not till 1892 that he returned to London life, 
and enjoyed a sort of renaissance of reputation and friendship. 
During the later years of his life Lord De Tablcy made many new 
friends, besides reopening old assoi'Iations, and he almost seemed 
to be gathering around him a. small literar}’^ company when his 
health broke, and he died on the 22nd of November 1895 Ryde, 
in his six ty -first year. He was buried at Tattle Peover in Cheshire. 
Although his reputation will live almost exclusively as that of a 
poet, De Tabley was a man of many studious tastes. He was at 
one lime an authority on numismatics ; he wrote two novels ; 
published A Guide to the Study of Book Plates (1880); and the 
fruit of his careful researches in botany was printed posthumously 
in his elaborate Flora of Cheshire (1899). Poetry, however, was 
his first and last pa'fesion, and to that he devoted the best energies 
of his life. De Tabley ’s first impulse towards poetry came from 
his friend George Fortesciie, with whom he shared a close com- 
panionship during his Oxford days, and whom he lost, as Tennyson 
lost Hallam, within a few years of their taking their degrees. 
Fortescuc was killed by falling from the mast of Lord Drogheda’s 
v:ud\t in November 1859, and this gloomy event plunged De 
Tal>loy into deep depression. Between 1859 and 1862 De Tabley 
issued four little volumes of pseudonymous verse (by G. F. 
Preston), in the product if>n of which he had l.>een greatly stimu- 
lated by the sympathy of Fortesrue. Once more he a.s.sumcd a 
pseudonym— -his Praeterita (1863) bearing the name of William 
Lancaster. In the next year he published Eclogues and Mono- 
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dramas, followed in 1865 by Studies in Verse. These volumes aft 
displayed technical grace and much natural beauty ; but it was 
not till the publication of Philoctetes in 1866 that De Tabley met 
with any wide recognition. Philoctetes bore the initials “ M. A.,” 
which, to the au&or’s dismay, were interpreted as meaning 
Matthew Arnold. He at once disclosed his identity, and received 
the congratulations of his friends, among whom were Tennyson, 
Browning and Gladstone. In 1867 he published Orestes, in 1870 
Rehearsals and in 1873 Searching the Net. These last twi> 
bore his own name, John I.^icester Warren. He was somewhat 
di.sappointcd by their lukewarm reception, and when in 1876 
The Soldier of Fortune, a drama on which he had bestowed much 
careful labour, proved a complete failure, he retired altogetlier 
from the literary arena. It was not until 1893 that he was 
persuaded to return, and the immediate success in that year of 
his Poems, Dramatic and Lyrical, encouraged him to publish a 
second series in 1895, the year of his death. The genuine interest 
with which these volumes were welcomed did much to lighten 
the last years of a somewhat sombre and solitary life. Ilis 
posthumous poems were collected in 1902. The characteristics 
of De Tabley ’s poetry are pre-eminently magnificence of style, 
derived from close study of Milton, sonority, dignity, weight and 
colour. His passion for detail was both a strength and a weak- 
ness : it lent a loving fidelity to his description of natural objects, 
hut it sometimes involved him in a loss of simple effect from 
over-elaboration of treatment. He was always a student of the 
classic poets, and drew much of his inspiration directly from them. 
He was a true and a whole-hearted artist, who, as a brother-poet 
well said, ‘‘ still climbed the clear cold altitudes of song.” His 
ambition was always for the heights, a region naturally ice-bound 
at periods, but always a country of clear atmosphere and bright, 
vivid outlines. 

See an excellent sketch by H. Gosse in his Kit-cat Papers. 

(A. \Va.) 

DETAILLE, JEAN BAPTISTE EDOUARD (1848-^ ), 

French painter, was bom in Paris on the 5th of October 1848. 
After working as a pupil of Mei.ssonier’s, he first exhibited, in the 
Salon of 1867, a picture representing “ A Corner of Meissonier’s 
Studio.” Military life was from the first a principal attraction 
to the young painter, and he gained his reputation by depicting 
the scenes of a soldier’s life with every detail truthfully rendered. 
He exhibited “ A Halt ” (1868) ; Soldiers at rest, during the 
MancEUvresat the (lamp of Saint Maur ” (1869); “ Engagement 
between Cossacks and the Imperial Guarci, 1814 *' (1870). The 
war of 1870-71 furnished him with a series of subjects which 
gained him repeated successes. Among his more important 
pictures may be named “ 'ITie Conquerors” (1872); “The 
Retreat ” (1873) ; “ The C'harge of the 9th Regiment of Cuirassiers 
in the Village of Morsbronn, 6th August 1870 ” (1874) ; “ The 
Marching Regiment, Paris, Decemlier 1874” (1875); “A 
Reconnaissance” (1876); “Hail to the Wounded 1” (1877); 

Bonaparte in Egypt ” (1878) ; the “ Inauguration of the New 
Opera House ” a water-colour; the “Defence of Champigny 
l)y Faron’s Division ” (1879). He also worked with Alphonse de 
Neuvillc on the panorama of Rczonville. In 1884 he exhibited 
at the Salon the “ Evening at Rezonville,” a panoramic study, 
and “ The Dream ” (1888), now in the Luxemburg. Dctaille 
recorded other events in the military history of his country : 
the “ Sortie of the Garrison of Huningue ” (now in the Luxem- 
burg), the “ Vincendon Brigade,'' and “ Bi/xTte,” reminiscences 
of the expedition to Tunis. After a visit to Russia, Detaillc 
exhibited “ The Cossacks of the Ataman ” and “ The Hereditary 
Grand Duke at the Head of the Hus.sars of the Guard.” Other 
important works are : “ Victims to Duty,” “ Ihe Prince of 
Wales and the Duke of Connaught” and “ Pasteur’s Funeral.” 
In his picture of “ Chalons, 9th October 1896,” exhibited in the 
Salon, 1898, Detaille painted the emperor and empress of 
Russia at a review, with M. F< 51 ix Faure. Detaillc became a 
memlxjr of the French Institute in 1898. 

Se« Marius Vachon, Detaille (Paris, 1898); Frederic Masson, 
J^douard Detaille and his work (Pari.s and London, 1891) ; J. Claretie, 
Peintres et scuJpteurs contemporains (Paris, 1876) ; G. Goetsthy, 
Les Jeunes peitilres militaires (Paris, 1878). 



DET AINER— DETERMINANT 


DETAINER (from detain, Lat. dettnere), in law, the act of 
keeping a person against his will, or the wrongful keeping of a 
person’s goods, or other real or personal property. A writ of 
detainer was a form for the beginning of a personal action 
against a person already lodged within the walls of a prison ; it 
was superseded by the Judgments Act 1838. 

DETERMINANT, in mathematics, a function which presents 
itself in the solution of a system of simple equations. 

I. Considering the equations 

ax -\-cs "d , 
a'x +//y ’\-c *s^d' , 

+ 4 - ==//", 

and proceeding to solve them by the so-called method of cross 
multiplication, we multiply tlie equations by factors selected in 
such a manner that upon adding the results the whole coefficient 
of y becomes ~o, and the whole coefficient of z becomes = 0; 
the factors in question are h'c* - b"(f, - be**, be' -b'c (values 

which, as at once seen, have the desired property) ; we thus 
obtain an equation which contains on the left-hand side only a 
multiple of x, and on the right-hand side a constant term ; the 
coefficient of x has the value 

'(/A: - A-a'iln:' -b'r), 
and this function, represented in the form 

a , b , c 
a\ h\ c/ 
a\ 

is said to be a detcrminiint : or, the number of elements being 3^, 
it is called a determinant of the third order. It is to be noticed 
that the resulting equation is 


a 

ft . c' 
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d . 

ft , c 
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a\ 

ft", c" 


d\ 

ft", c* 


where tlie expression on the right-hand side is the like function 
with d, ( 1 \ d” in place of a, r/ ', a" respectively, and is of course also 
a determinant. IVIoreoveir, the functions /»V" — //V', h"c—b(^, 
be'-^b'e used in the process are themselves the determinants of 
the second order 
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We have herein the suggestion of the rule for the derivation 
of the determinants of the orders i, 2, 3, 4, &c., each from the 
preceding one, viz. we have 
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and so on, the terms being all 4 for a determinant of an odd 
order, but alternately 4- and — f\/r a determinant of an even order. 

2. It is easy, by induction, to arrive at the general results : — 

A determinant of the order n is the sum of the 1.2.3 ••• ^ P^^** 
ducts which can lx; formed with n elements out of elements 
arrjinged in the form of a square, no two ol the n elements being 
in the same line or in the same column, and each such product 
having the coefficient ± unity. 

The products in question may be obtained by permuting in 
every possible manner the columns (or the lines) of the determin- 
ant, and then taking for the factors the n elements in the dexter 
diagonal. And we thence derive the rule for the signs, viz. con- 
sidering the primitive arrangement of the columns as positive, 
then an arrangement obtained therefrom by a single interchange 
(inversion, or derangement) of two columns is regarded as nega- 
tive : .and so in general an arrangement is positive or negative 
according as it is derived from the primitive arrangement by an 
even or an odd number of interchanges. [This implies the theorem 
that a given arrangement can be derived from the primitive 
arrangement only by an odd number, or else only by an even 


number ol mterebanges,— a tbeorem tbe veiAcatvon ol wb‘\cb 
may be easily obtained from the theorem (in fai't a particular 
case of the general one), an arrangement can be derived from 
itself only by an even number of interchanges.] And this being so, 
each product has the sign belonging to the curresponding arrange- 
ment of the columns ; in particular, a determinant contains with 
the sign 4 the product of the elements in its dexter diagonal. It 
is to lx; observed that the rule gives as many positive as negative 
arrangements, the number of each being=:4 i.2...«. 

The rule of signs may be expressed in a different form. Giving 
to the columns in the primitive arrangement the numbers 
1, 2, 3 . . . «, to obtain the sign belonging to any other arrangement 
w^e take, as often as a lower number succeeds a higher one, the 
sign — , and, compounding together all these minus signs, obtain 
the proper sign, 4- or — as the rase may be. 

Tims, for three columns, it appears by cither rule that 123, 
231, 312 arc positive; 213, 321, 132 arc negative; and the 
developed expression of the foregoing determinant of the tliird 
order is 

-.(ib'c'* - 4 a'bf" -i- rt7.'f ' - 177) V. 

3. It further appears that a determinant is a linear function ' 
of the elements of each column Lliereof, and also a linear function 
of the elenmnts of each line thereof ; moreover, that the de- 
terminant retains the same value, only its sign being altered, 
when any tv/o columns are interchanged, or when any two 
lines are interchanged ; more generally, when the columns are 
permuted in any manner, or when the lines arc permuted in 
any manner, the tlelerminant retains its original value, with 
the sign -1- or — according as the new arrangement (considered 
as derived from llie primitive arrangement) is positive or negative 
according to the foregoing rule of signs. It at once follows that, 
if two columns are identical, or if two lines are identical, the 
value of the determinant is ;= o. It may be added, that if tlu^ 
lines are converted into columns, and the columns into lines, in 
such a way as to leave the dexter diagonal unaltered, the value 
of tin; determinant is unaltered ; the (let(‘rminant is in this case 
saifl to be Ira us posed. 

4. by what prof'edes it appears that there exists a function of 
the 17^ elements, linear as rtjgards the tcrnjs ol each column (or 
say, for s’M)rtness, linear as to each column), and siid) that only 
the sign is altered when any tw(» columns are interchanged ; 
these pr()i)erties completely determine the; function, cxce]»t as to 
a common fa(;lor which may multiply all the terms. If, to get 
rid t)f this arbitrary common factor, we a.ssumc that the product 
of the elements in the dexter diagonal has the coedicient 1 i, we 
have a complete definition of tlie determinant , and it is interesting 
to show how from these properties, assumed for the definition 
of the detfTminant, it at once appears that tlie determinant is n 
function serving for the solution of a system of linear equations. 
Observe that the pnjpertics show at once that if any column is 
— o (that is, if the elements in the column are each = 0), then 
the determinant is — o ; and furllicr, that if any two columns 
are identical, then the determinant is = o. 

5. Reverting to the system of linear equations written down 
at the beginning of this article, consider the determinant 
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it a])pears that this is 
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viz. the second and third terms each vanishing, it is 

. ft , r I d , h , c . 

ft', c' i d\ //. c' 

", ft*, c*! d\ h\ f" 

But if the linear equations hold good, then the first column of the 

^ The expression, a linear function, is here used in il.s narrowest 
sense, a linear func tion without constant term ; what is meant is 
that the dfterininant is in regard to the elements a, a', a". . of 

any column or line thereof, a function of the form Aa + A'a'+ A''ff''4- 
.... without any term independent of a, a\ a*. • . 
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original determinant is as o, and therefore the determinant itself 
is SB o ; that is^ the linear equations give 


X 

a , 

, b , c 

1 - . 

,b,c\ 
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, b* ,c' 


, b' ,c* \ 


a\ 

b\ c** 

d\ 



which is the result obtained above. 

We might in a similar way find the values of y and but there 
is a more symmetrical process. Join to the original equations the 
new equation 

ax + ^y + y!s = b ; 

a like process shows that, the equations being satisfied, we have 

a , fi ,7 ,5 1 = 0 : 
a ,h , c , d \ 
d' 1 

fl". h\ d" 1 

or, as this may be written, 

a , p ,y -6 a , h , c ^o*. 
a , h , c , d a' , h' , c' 

a' , h‘ , c\ d' h", f" 

a\ h\ rf" 

which, considering 5 as standing herein for its value arc 4 + ys, 

is a consequence of the original equations only : we have thus an 
expression for ax-\-Py -\-yz, an arbitrary linear function of the 
unknown quantities jc, y, s ; and by comparing the coefiicients of 
a, fi, y on the two sides respectively, we have the values of x, y, s ; 
in fact, these quantities, each multiplied by 

a , h , c 
a' ,h‘ , ( ' 
a\ c" 

are in the first instance obtained in the forms 

1 . : 1 I . I > ' ; 

a . h , c . d ■■ a , h , r . d \ ' n , h , r . d 

a' , h ' . c ' , d' a' , h' , i ' , d' | | a' , h' , < ' . d‘ 

u\ ir, i:\ d" : h\ c\ d^ ] 1 a\ h\ o , r 

but these are 

~| 6 , f , d , a \ , \ d a , h 

I h\ c\ rr c\ d\ td I ! id, td 

or, what is the same thing, 

- . , r . I . c , a , d , a ,/»,</ I 

\ld,c\d'\ i:' , id , d' a' ,ld d’\ 

I h'\ (■", r/"! r", id', d" a” , 1 ’' d’'\ 

respectively. 

6. Multiplication of two Determinants of the same Order . — ^The 
theorem is obtained very easily from the last prei:ecling definition 
of a determinant. It is most simply expressed thus — 


{ a . a . n " ) . ( . .*1" ) . ( 7 . 7' . ■> " ) 


{a ,h ,» ) 
{a' ,fd,r') 
(id. id, r ) 


a . P . 7 
a . p\ y 

d , 7 " 


where the expression on the left side stands for a determinant, 
the terms of tlie first line being (a, b, c^a, a , a'), that is. aa \ ba ^ 
ra^ (a, h, eXfi, fn that is, afi 4 bfr 4 cfr\ (n, /;, c) (y, y\ y% 
that is ay 4 by ! ey " ; and similarly the terms in the second and 
third lines are the like functions with (o \ Id, c') and (a", b**, c*') 
respectively. 

Th(‘re is an apparently arltitrary transposition of lines and 
columns ; the result would hold good if on the left-hand side we 
h id written (a, ft, y), (a , /i', y (a", /i", y"), or what is the same 
thing, if on the right-hand side we had transposed the second 
determinant ; and either of these changes would, it might be 
thought, increase the elegance of the form, Init, for a reason which 
need not be explained,^ the form actuaily adopted is the pre- 
ferable one. 

To indicate the meth<»d of proof, oliserve that the determinant 
on the left-hand side, ijua linear function of its columns, may be 


1 Ttu* voason is tUi* conuoxion with tUv corrosponiling theorem for 
the inuUipUcation of two matrices. 


broken up into a sum of (3^=) 27 determinants, each of which is 
cither of some such form as 

±a/3y a , a , h , 
a* , a' , b* 
a\ a\ b^ 

where the term afdy' is not a term of the ajC^y-determ inant, and its 
coefficient (as a determinant with two identical columns) vanishes : 
or else it is of a form such as 

±aply'\ a , b , c 1 , 

\a\b\c'\ 

K'. b". fi 

that is, every term which does not vanish contains as a factor the 
fl^f-determinant last written down ; the sum of all other factors 
±af:i’y'' is the a^y-de term inant of the formula ; and the final 
result then is, thiit the determinant on the left-hand side is equal 
to the product on the right-hand side of the formula. 

7. Decomposition of a Determinant into complementary Deter 
minanis. — Consider, for simplicity, a determinant of the fifth 
order, 5 = 2 + 3, and let the top two lines be 

a , h , c , d , e 
a', b\ c\ d\ e' 

then, if we consider how the.se elements enter into the deter- 
minant, it is at once seen that they enter only through the 

determinants of the second order j ^ | , &c., which can be 

formed by selecting any two columns at pleasure. Moreover, 
representing the remaining three lines by 

. r . r , d" . ed 
a"’ , Id* , id ' , d"' , e'" 
a*"', cd*\ d**\ c”** 

it is further seen that tlie factor which multiplies the determinant 
formed with any two columns of the first set is the determinant 
of the third order formed with the complementary three columns 
of th.e second set ; and it thus appears that the determinant of 
the fifth order is a sum of all the products of the form 

±\a .h \ ' r" .d\e'* . 

I a', b**] c"', (d*, c*** 

I d"**, e**" 

tlie sign ± being in each case such that the sign of the term 
obtained from the diagonal elements of the com- 
ponent determinants may be the actual sign of this term in the 
determinant of the fifth order ; for the product written down 
the sign is obviously 1 . 

Observe that for a determinant of tlie «-th order, taking the 
decomposition to be i -i (w - i ), we fall back upon the equations 
given at the commencement, in order to show the genesis of a 
determinant. 

8. Any determinant j | formed out of the elements of 

the original determinant, by selecting the lines and columns at 
pleasure, is termed a minor of the original determinant ; and 
when the number of lines and columns, or order of the deter- 
minant, is w — I , then such determinant is called a first minor ; the 
number of the first minors is = w®, the first minors, in fact, corre- 
sponding to the several elements of the determinant — that is, 
the coefficient therein of any term whatever is the corresponding 
first minor. The first minors, each divided by the determinant 
itself, form a system of elements inverse to the elements of the 
determinant. 

A determinant is symmetrical when every two elements 
symmetrically situated in regard to the dexter diagonal are equal 
to each other ; if they are equal and opposite (that is, if the sum 
of the two elements be — o), this relation not extending to the 
diagonal elements themselves, which remain arbitrary, then the 
determinant is skew ; but if the relation does extend to the 
diagonal terms (that is, if these are each = o), then the deter- 
minant is skew symmetrical : thus the determintmts 

I ‘C b. i, ; I < 1 , i*. - /a 1 ; I o, v, u ! 

\ h, h. / ! - I'. />. X : ■ r. o. X 

U. /. <■ I .«.-X. c 1 ^ M.-X. o! 

are respectively symmetrical, skew and skew symmetrical. 
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The theory admits of very extensive algebraic developments, 
and applications in algebraical geometry and other parts of 
mathematics. For further developments of the theory of deter- 
minants see Algebraic Forms. (A. Ca.) 

9. History.- 'Tlw-ati functions wi.tc originally known as “ re- 
sultants." a name applied to them by l*ierrc Simon Laplace, but 
now replaced by the title " determinants." a name first applied 
to certain forms of them by Carl Friedrich Gauss. The germ of the 
theory of determinants is to be found in the writings of Gottfricnl 
Wilhelm Leibnitz (1693), who incidentally discovered certain 
properties when reducing the eliminant of a system of linear equa- 
tions. Gabriel Cramer, in a note to his Analyse des lignes courbes 
algibriques (1750), gave tlie rule which estn-blishrs the sign of a product 
as plus or minus according as the number of displacements from the 
typical form has l)een even or odd. De I <?rm inants were also em- 
ployed by fitienne Bezout in 1764. but the first connected account of 
these functions was published in 1772 by Charles Auguste Vander- 
moiule. I^aplace developed a theorem of Vandermonde for the 
expansion of a determinant, and in 1773 Joseph Louis Lagrange, in 
his memoir on Pyramids, used determinants of tlie third order, and 
])roved that the square of a determinant was also a determinant. 
Altliough he obtained results now identified vrith determinants. 
Lagrange did not discuss these functions sy.stematically. In 1801 
Gauss published his THsqiiisiliones arilhmeticae, which, although 
writbui in an obscure form, gave a new impetus to investigations on 
this and kindred subjects. To Gauss is due the establi.shnurnt of the 
important theorem, that the product of two determinants both of 
the second and third orders is a dirterminant. The formulation of 
the general theory is due to Augustin Louis Cauchy, whose work was 
the forerunner of the brilliant discoveries made in tlie following 
decades by Hoene-Wronski and J. Binet in France, Carl Gustav 
Jacobi in Germany, and James Joseph Sylvester and Arthur Cayley 
in England. Jacobi's researches were published in Crdlc's Journal 
(1826-1841). In these papers the subject W'as recast and enriched 
by new and important theorems, through wliich the name of Jacobi 
is indissohdily associated with this l)ranch of science. The far- 
reacliing discoveries of Sylvijster and Cayley rank as one of the most 
important developments of iiiire niathcunatics. Numerous new 
fudds wen? o])i?ncd up, and have been diligently explored by many 
matheinaticians. Skew-determinants were studied by (ayley"; 
axisymnudric'determinants by Jacobi, V. A. Lebesque?, Sylvester 
and O. iTi?sse, .and c(?ntro-syinmetric determinants by W. R. F. Scott 
and G. Zehfuss. Continuants have be<?n discussed by Sylvester ; 
alt(?rnants by Cauchy, Jacobi, N. Trndi, H. Nagidbach and 
G. Garbieti ; circulants by E. Catalan, W. Sindliswoode and J. W. L. 
Glaislurr, and Wronskians by E. B, Christ otfel and G. F'robenins. 
Detcrininanis composed of liinomial coefficients have been studied 
by V. von Zeipel ; the expression of definite integrals as determinants 
by A. Tissot and A. Ennopirr, and the expression of continiu'd 
fractions as d(?terminants l)v Jncolii, V. Naclinriner, S. Gunther and 
E. Fiirsteiiau. (See T. Muir, Theory of Determinants, i<)o6.) 

DETERMINISM ( 1 ^ 1 . determinare, to prescribe or limit), in 
ethics, the name given to the theory that all moral choice, so 
called, is the determined or necassary result of psychological and 
other conditions. It is opposed to the various doctrines of Free- 
Will, known as voluntarism, libertarianism, indeterminism, and 
is from the ethical standpoint more or less akin to necessitarianism 
and fatalism. There arc various degrees of determinism. It 
may be held that every action is causally connected not only 
externally with the sum of the agent’s environment, but also 
internally with his motives and impulses. In other words, if 
we could know exactly all these conditions, we should l>e able 
to forecast with mathematical certainty the course which the 
agent would pursue. In this theory the agent cannot be held 
responsible for his action in any sense. It is the extreme 
antithesis of Indeterminism or Indiffcrentism, the doctrine tliaL a 
man is absolutely free to choose between alternative courses (the 
liberum arhiirium indi^erentiae). Since, however, the evidence 
of ordinary consciousness almost always goes to prove that the 
individual, especially in relation to future acts, regards himself 
as being free within certain limitations to make his own choice 
of alternatives, many determinists go so far as to admit that 
there may be in any action which is neither reflex nor determined 
by external causes solely an element of freedom. Tliis view is 
corroborated by the phenomenon of remorse, in whicli the agent 
feels that he ought to, and could, have chosen a different course 
of action. These two kinds of determinism are sometimes 
distinguished as “ hard ” and “ soft ” determinism. The con- 
troversy Vietween determinism and libertarianism hinges largely 
on the significance of the word “ moliv'e ” ; indeed in no other 
philosophical controversy has so muchi difliculty been cau.scd 
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by purely verbal disputation and ambiguity of expression. How 
far, and in what sense, can action which is determined by motives 
be said to be free ? For a long time the advocates of free-will, 
in their eagerness to preserve moral responsibility, went so far 
as to deny all motives as influencing moral action. Such a 
contention, however, clearly defeats its own object bj'’ rediK'ing 
all action to chance. On the other hand, the scientific doctrine 
of evolution has gone far towards obliterating the distinction 
between external and internal compulsion, e.g. motives, character 
and the like. In so far as man can be shown to be the product 
of, and a link in, a long chain of causal development, so far docs 
it iHJCome impossible to regard him as self-determined. Even in 
his motives and his impulses, in his mental attitude towards 
outward surroundings, in his appetites and aversions, inherited 
i tendency and environment have been found to play a very largo 
! part ; indeed many thinkers hold that the whole of a man’s 
development, mental as well as physical, is determined by 
external conditions. 

In the Bible the philosophical -religious problem is nowhere 
I discussed, but Christian ethics as set forth in the New Testament 
assumes throughout the freedom of the human will. It has been 
argued by theologians that the doctrine of divine fore-knowledge, 
coupled v/ith tliat of the divine origin of all things, necessarily 
implies that all human action was fore-ordained from the 
beginning of the world. Such an infereiKre is, however, clearly 
at variance with the whole doctrine of sin, rejientance and the 
atonement, as also with th.at of eternal reward and piinisVunenl, 
which postulates a real measure of human responsiViility- 

For the history of the free-will controversy see the articles, 
Will, Predestination (for the theological problems), lOiincs. 

DETINUE ( 0 . Fr. detenue, from detenir, to hold back), in law, 
an action whereby one who lias an absolute or a special properly 
in goods seeks to reeo\'er from another who is in actual possession 
and refuses to re(leli\’er them. If the plaintiff succeeds in an 
action of detinue, the judgment is that he recover the i hattel or, 
if it ciinnot he had, its value, which is assessed by the judge and 
jury, and .also certain damages for detaining the same. An order 
for the restitution of the specific goods may be enforced by 
a special writ of execution, called a writ of delivery. (See 
Contract ; Trover.) 

DETMOLD, a town of Germany, capital of the prima’palily 
of Lippe-Detmold, beautifully situated on the east slope, of the 
Teutoburger Wald, 25 m. S. of Minden, on the Ilcrford-Allcn- 
beken line of the Prussian state railways. Pop. (1905) 13,16.1. 
The residential chateau of the princes of Lippe-Detmnld (1550), 
in the Renaissance style, is an imposing building, lying with its 
pretty gardens nearly in the centre of the town ; whilst at 
the entrance to the large park on the south is the New Palace 
( 1 708-1 7 1 8), enlarged in 1 850, used as the di iwer-hou.sc;. Dclinold 
possesses a natural history museum, theatre, high sirhool, library, 
the house in which the poet Ferdinand l^Yeiiigrath ( 181 o 1 876) was 
bom, and that in which the dramatist (liristian Dietrich Grablx? 
( 1801-1836), also a native, died. 'J’he leading industries are linen- 
weaving, tanning, brewing, liorse-dealing and the quarrying of 
marble and gypisnm. About 3 m. to the south-west of the t(evn 
is the Grotenburg, with Ernst von Bandel’s colossal stalia; of 
Hermann or Arniinius, the leader of the Chenisci. Dcrtinold 
('rhiatmelli) wms in 783 the scene of a conflict bctwi^en the 
Sa.xons and the troops of Charlemagne. 

DETROIT, the largest city of Mi(-higan, l;.S.A., and the 
c:ounty-seat of WVync county, on the Jletroit river opposiie 
Windsor, (‘:inada, aliout 4 m. W. from the outlet of I,: ike St 
( lair and 18 m. above Lake Erie. Pop. (iSJHo) 116,340 ; (iSoo) 
205,876 ; (1900) 285,704, of whom 96,503 were foreign-born and 
4111 wert! negroes; (1910, cen.sus) 465,766. Of the foreign- 
born in 1900, 32,027 were Germans and 10,703 German 

Poles, 25,403 were English Canadians and 3541 Fniich (^anadian.s, 
6347 English and 6412 were Irish. Detroit is served liy 

the Michigan Central, the l^ike Shore & Michigan Southern, the. 
Wabash, the Grand Trunk, the IVre Marf|iiette, the Detroit 
Toledo Slv)re Line, the Detroit, Toledo A* Jronton inul the 
Canadian Pacific railways. Tw'o belt lines, one 2 m. to 3 ic.., end 
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the other 6 m. from the centre of the city, connect the factory 
districts with the main railway lines. Trains are ferried across the 
river to Windsor, and steamboats make daily trips to ('leveland, 
Wyandotte, Mount Clemens, Port Huron, to less important 
places between, and to several Canadian ports. Detroit is also 
the S. terminus for several lines to more remote lake ports, and 
electric lines extend from here to Port Huron, Flint, Pontiac, 

•kson, Toledo and Grand Rapids. 

'Ihe city extended in 1907 over about 41 sq. m., an increase 
from 29 sq. m. in 1900 and 36 sq. m. in 1905. Its area in pro- 
portion to its population is much greater than that of most of the 
larger cities of the United States. Baltimore, for example, had 
in 1904 nearly 70 % more inhabitants (estimated), while its area 
at that time was a little less and in 1907 was nearly one-quarter 
less than that of Detroit. The ground within the city limits as 
well as that for several miles farther back is quite level, but rises 
grjidually from the river bank, which is only a few feet in height. 
The Detroit river, along which the city extends for about 10 m., 
is here I m. wide and 30 ft. to 40 ft. deep ; its current is quite 
rapid ; its water, a l>eautiful clear blue ; at its mouth it has a 
width of about 10 m., and in the river there arc a number of 
islands, which during the summer are popular resorts. The city 
has a 3 m. frontage on the river Rouge, an estuary t»f the 
Detroit, with a 16 ft. channel. Before the fire by which the city 
was destroyed in 1805, the streets were only 12 ft. wide and were 
unpnved and extremely dirty. But when the rebuilding began, 
several avenues from 100 ft. to 200 ft. wide were — through the 
influence of Augustus B. Woodward (c. 1775-1827), one of the 
territorial judges at the time and an admirer of the plan of the 
city of Washington— made to radiate from two central points. 
From a half circle called the Grand Circus there radiate avenues 
1 20 ft. and 200 ft. wide. About ^ m. toward the river from this 
was established anc)ther focal point called the (-ampus Martius, 
600 ft. long and 400 ft. wide, at which commence radiating 
or cross streets 80 ft. and 100 ft. wide. Running north from 
the river through the (.'ampus Martius and the Grand ('irons 
is Woodward Avenue, 120 ft. wide, dividing the present city, as 
it did the old town, into nearly ecjual parts. Parallel with the 
river is Jefferson Avenue, also 120 ft. wide. The first of these 
avenues is the principal r(‘tail street along its lower portion, 
and is a residence avenue for 4 m. beyond this. Jefferson is the 
principal wholesale street at the lower end, and a fine residence 
avenue E. of this. Many of the other residence streets are 80 ft. 
wide. The setting of shade trees was early encouraged, and 
large elms and maples abound. The intersections (»f the diagonal 
streets left a number of small, triangular parks, which, as well 
as the larger ones, are well shaded. I'he streets are paved mostly 
with asphalt and brick, though cedar and stone have been much 
used, and kreodone block to some extent. In few, if any, other 
American cities of equal size arc the streets and avenues kept so 
clean. The Oand Boulevard, 150 ft. to 200 ft. in width and 12 m. 
in length, has been constructed around the city except along the 
river front. A very large pro]>orti()n of the inhabitants of Detroit 
own their homes : there are no large congested tenemcnt-hou.se 
districts ; and many streets in various parts of the city are faced 
with rows of h)w and humble cottages often having a garden 
plot in front. 

Of the public buildings the city hall (erected 1868-1871), 
overlooking the ('atjipus Martins, is in Renaissance style, in 
three storeys ; the flagstaff from the top of the lower reaches 
a height of 200 ft. On the four corners above the first section 
of the tower are four figures, each 14 ft. in height, to represent 
Justice, Industry, Art and C'ommerce, and on the same level 
with these is a clock weighing 7670 lb— one of the largest in the 
world. In front of the building stands the Soldiers’ and Sailors’ 
monument, 60 ft. high, designed by Randolph Rogers (1825-1892) 
and unveiled in 1872. At each of the four corners in each of 
tlmec sections rising one above the other are bronze e<iglcs and 
figures ref»rcsenting the United Slates Infantry, Marine, Cavalry 
and Artillery, al.so Victory, ITnion, Emancipation and History ; 
the figure by which the monument is surmounted was designed 
to symbolize Michigan. A larger and more massive and stately 


building than the city hall is the county court house, facing 
Cadillac Square, with a lofty tower surmounted by a gilded 
dome. The Federal building is a massive granite structure, finely 
decorated in the interior. Among the churches of greatest 
architectural l^eauty are the First Congregational, with a fine 
Byzantine interior, St John’s Episcopal, the Woodward Avenue 
Baptist and the First Presbyterian, all on Woodward Avenue, 
and St Anne’s and Sacred Heart of Mary, both Roman Catholic. 
The municipal museum of art, in Jefferson Avenue, contains 
some unusually interesting Egyptian and Japanese collections, 
the Scripps’ collection of old masters, other valuable paintings, and 
a small library ; free lectures on art arc given here through the 
winter. The public library had 228,500 volumes in 1908, includ- 
ing one of the best collections of state and town histories in the 
country. A large private collection, owned by C. M. Burton and 
relating principally to the history of Detroit, is also open to the 
public. Hie city is not rich in outdoor works of art. The 
principal ones arc the Merrill fountain and the soldiers’ monu- 
ment on the Campus Martius, and a statue of Mayor Pingree in 
West Grand Circus Park. 

'Die parks of Detroit arc numerous and their total area is about 
1200 acres. By far the most attractive is Belle Isle, an island in 
the river at the E. end of the city, purchased in 1879 and having 
an area of more than 700 acres. The Grand C'ircus Park of 
4J acres, with its trees, flowers and fountains, affords a pleasant 
resting place in the busiest quarter of tlie city. Six miles farther 
out on Woodward Avenue is Palmer Park of about 140 acres, 
given to the city in 1894 and named in honour of the donor, 
('lark Park (28 acres) is in the W. part of the city, and there are 
various smaller parks. The principal cemeteries are Elmwood 
(Protestant) and Mount Elliott (Catholic), whic’h lie adjoining in 
the E. part of the city ; Woodmere in the W. and Woodlawn in 
the N. part of the city. 

Charity and Education . — Among the charitable institutions are 
the general hospitals (Ilari)er, Grace and St Mary’s) ; the Detroit 
Emc^rgency, the Children’s Free and the United State;!: Marine 
Jiospitals ; St Luke’s hospital, church home, and orphanage ; 
the House of Providence (a maternity ho.spital and infant 
asylum) ; the Woman’s hospital and foundling’s home ; the 
Home for convalescent children, &c. In 1894 the mayor, Hazen 
Sen ter Pingree (1842-1901), instituted the practice of preparing, 
through municipal aid and supervision, large tracts of vacant 
land in and about the city for the growing of potatoes and other 
v^etables and then, in conjunction with the board of poor 
commissioners, assigning it in small lots to families of the un- 
employed, and furnishing them with seed for planting. This plan 
served an admirable purpose through three years of industrial 
depression, and was copied in other cities ; it was abandoned 
when, with the renewal of industrial activity, the nef'-essity for 
it ceased. The leading penal institution of the city is the Detroit 
House of C'orrection, noted for its efficient reformatory w'ork; 
the inmates are employed ten hours a day, chiefly in making 
furniture. The house of correction pays the city a profit of 
$35,000 to $40,000 a year. The educational institution.s, in 
addition to those of the general public school system, include 
several parochial schools, schools of art and of music, and 
commercial colleges ; Detroit College (Catholic), opened in 1877 > 
the Detroit C'ollege of Medicine, opened in 1885 ; the Michigan 
Ollcgc of Medicine and Surgery, opened in i888 ; the Detroit 
College of law, founded in 1891, and a city normal school. 

Commerce. — Detroit’s location gives to the city’s shipping 
and shipbuilding interests a high importance. All the enormous 
traffic between the upper and lower lakes passes through the 
Detroit river. In 1907 the number of vessels recorded was 34,149, 
with registereil tonnage of 53,959,769, carrying 71,226,895 tons 
of freight, valued at $697,311,302. Tlus includes vessels which 
delivered part or all of their cargo at Detroit. The largest item 
in the freights is iron ore on vessels bound down. The next is 
coal on vessels up bound. Grain and lumber are the next largest 
items. Detroit is a port of entry, and its f(»reign commerce, 
chiefly with Canada, is of growing importance. The city’s 
exports increased from $11,325,807 in 1896 to $40,488,295 in 
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1907. ITie imports were $3,153,609 in 1896 and $6,252,034 in 
1907. 

As a manufacturing city, Detroit holds high rank. The total 
number of manufacturing establishments in 1890 was 1746, with 
a product for the year valued at $77,351,546 ; in 1900 there were 
2847 establishments with a product for the year valued at 
$100,892,838, or an increase of 30-4 % in the decade. In 1900 the 
establishments under the factor}’’ system, omitting the hand 
trades and neighbourhood industries, numbered 1259 and pro- 
duced goods valued at $88,365,924; in 1904 establishments 
under the factory system numbered 1363 and the product had 
increased 45*7 % to- ^i 28,761 ,658. In the district subsequently 
annexed the product in 1904 was about $12,000,000, making 
a total of $140,000,000. The output for 1906 was estimated at 
$180,000,000. The state factory inspectors in 1905 visited 1721 
factories having 83,231 employees. In 1906 they inspected 1790 
factories with 93,07 1 employees. Detroit is the leading city in 
the country in the manufacture of automobiles. In 1904 the 
value of its product was one-fifth tluit for the whole country. In 
1906 the city had twenty automobile factories, with an out- 
put of 11,000 cars, valued at $12,000,000. Detroit is probably 
the largest manufacturer in the country of freight cars, stoves, 
pharmaceutical preparations, varnish, soda ash and similar 
alkaline products. Other important manufactures arc .ships, 
paints, foundry and machine shop products, brass goods, 
furniture, boots and shoes, clothing, matches, cigars, malt 
liquors and fur goods ; and slaughtering and meat packing 
is an important industry. 

The Detroit Board of Commerce, organized in 1903, brought 
into one association the members of three former bodies, making 
a compact organization with civic as well as commercial aims, 
llie board has brought into active co-operation nearly all the 
leading business men of the city and many of the professional 
men. Their united efforts b:n'C brought many new industries to 
the city, have improved industrial conditions, and have exerted 
a beneficial influence upon the municipal administration. Other 
business organizations are the Board of Trade, devoted to the 
grain trade and kindred lines, the Employers^ Association, wdiich 
seeks to maintain satisfactory relations between employer and 
employed, the Builders’ & Traders’ Exchange, and the Credit 
Men’s Association. 

Although the city received its first charter 
in 1 806, and another in 1815, power rested in the hands of 

the governor and judges of the territory until 1824 ; the charters 
of 1824 and 1827 centred the government in a council and maile 
the list of elective officers long ; the charter of 1827 was reviser! 
in 1857 and again in 1859 and the present charter dates from 
1883. Under this charter only three administrative officers are 
elected, -the mayor, the city clerk and the city trciisurer, — 
elections being biennial. The administration of the city depart- 
ments is largely in the hands of commissions. Thc^re is one 
commissioner each, appointed by the mayor, for the park's and 
boulevards, police and public works departments. The four 
members of the health board are nominated by the governor 
and confirmed by the state senate. 'Fhc school board is an 
independent body, consisting of one elected memlier from each 
ward holding office for four years, but the mayor has the veto 
power over its proceedings as well as those of the common council. 
In each case a two-thirds vote OA^erriiles his veto. 'Ihe other 
principal officers and commissions, appointed by the mayor 
and confirmed by the council, are controller, corporation counsel, 
board of three assessors, fire commission (four members), public 
lighting commission (six members), water commission (five 
members), poor commission (four members), and inspectors of 
the house of correction (four in number). The members of the 
public library commission, six in numlier, an? elected by the board 
of education. Itemized estimates of expenses for the next fiscal 
year are furni.shcd by the different departments to the controller 
in February. He transmits them to the common council wnth 
his recommendations. The council has four weeks in which to 
consider them. It may reduce or increase the amounts asked, 
and may add new items. The budget then goes to the board of 


estimates, which has a month for its consideration. This body 
consists of two members elected from each ward and five elected 
at large. The mayor and heads of departments are advisory 
members, and may speak but not vote. The members of the 
board of estimates can hold no other office and they have no 
appointing power, the intention being to keep them as free as 
possible from all political motives and influences. 'Ihcy may 
reduce or rut out any estimates submitted, but cannot increase 
any or add new ones. No bonds can be issued without the assent 
of the board of estimates. I'he budget is apportioned among 
twelve committees which have almost invariably given close and 
conscientious examination to the actual niuids of the departments. 
A reduction of $1,000,000 to $1,500,000, without impairing the 
ser\'ice, has been a not unusuai result of their deliberations. 
Pmdent management under this system lias placed the city in 
the highest rank financially. Its debt limit is 2 % on the assessed 
valuation, and even that low maximum is not often reached. 
The debt in 1907 was only about 85,500,000, a smaller per capita 
debt than that of any other city of over 100,000 inhabitants in 
the country ; the assessed valuation was $330,000,000 ; the city 
tax, $14-70 on the thousand dollars of assc^ssed valuation. 
Both the council and the estimators are hampered in their work 
b}' legislative interference. Nearly all the large .salaries and 
many of those of the second grade are made mandatory l)y the 
legislature, which has also determined many affiiirs of a purely 
adin iiiist ratix'c character. 

Detroit lias made three experiments with municipal ownershiji. 
On account of inadequate and unsatisfactory service by a ])riv ate 
company, the city bought the water-works as long ago as 1836. 
The works have been twice moved and enlargements have been 
made in advance of ihe needs of the city. In 3907 there were six 
engines in the w’orks with a pumping rapacity of 152,000,000 
gallons daily. The daily average of water used during the pre- 
ceding was 61,357,000 gallons. The water is pumped from 
J.ake St ('lair and is of exceptional purity. The city began its 
own public lighting in April 1895, having a large plant on the 
river near the centre of the city. It lights the streets and public 
buildings, but makes no provision for commercial business. 'I hc 
lighting is excellent, and the cost is probably less than could la^ 
olitaincd fi'Min a private company. The stre(*t lighting is done 
partly from pole and arm lights, but largely from steel towen; 
from 100 ft. to 3. So ft. in height, with strong reflected lights at the 
top. The city also owns two portable asphalt plants, and thus 
makes a saving in the cost of street repairing and resurfacing. 
With a view (»f effecting the rediu tion of street car fares to thna‘ 
cents, the state It^gi.slaturc in 1899 passed an act for purchasing 
or leasing the street railways of the city, but the Supreme Cburt 
pronounced this act unconstitutional fin tlu^ ground that, as 
the constitution prohibited the state from engaging in a work 
of internal improvement, the state could not empower 0 munici- 
pality to do so. Certain test votes indicaied an almost evcai 
division on the question of municipal ownership of the railways. 

///.v/firv.— Detroit was founded in 1701 l>y Antoine J^aumet 
de la Mothe Cadillac (c. 1661-1730), who h;»d pointed out the 
importance of the jdace as a strategic point for determining the 
eontrol of the fur trade and the possession of the N«»r'ih-west and 
had received us.sistancc from the Frciuh gfjvernment soon after 
Robert J.ivingston (1654-1725), the .secretary of the Board of 
Indian Commissioners in New York, hafl urged the English 
government to est:d>lish a f(>rt at tlie same place, (‘adilku 
arrived on the 24th of July with aliout loo folkwers. They at 
«mcc built a palisade fort about 200 ft. .Sfjuare .S. of what is now 
Jefferson Avenue and between (Iri.swold and Shelby streets, and 
named it Fort Pontchartrain in honour of the French colonial 
minister. Indians at once came to the jfliice in large numbers, 
but they soon complained of the high price of 1 rend i goods; 
there was serious contention between Cadillac and the French 
('anadian Fur (lomjjany, to which a monopoly of the trade had 
been granted, as well as latter rivalry betwaum him and the 
esuits. After the several parlies had begun to complain to the 
ome government the monoply of the fur trade was transferred 
to Cadillac and he was exhorted to cease quarrelling with the 
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Jesuits. Although the inhabitants then increased to 200 or 
more, dissatisfaction with the paternal rule of the founder 
increased until 1710, when he was made governor of Louisiana. 
The year before, the soldiers had been withdrawn ; by the 
second year after there was serious trouble with the Indians, and 
for several years following the population was greatly reduced 
and the post threatened with extinction. Jlut in 1722, when the 
Mississippi country was opened, the population once more in- 
creased, and again in 1748, when the settlement of the Ohio 
Valley began, the governor-general of Canada offered special 
inducements to Frenchmen to settle at Detroit, with the result 
that the population was soon more than 1000 and the culti- 
vation of farms in the vicinity was begun. In 1760, however, 
the place was taken by the British under Colonel Robert Rogers 
and an English element was introduced into the population which 
up to this time had been almost exclusively French, llircc years 
later, during the conspiracy of Pontiac, the fort first narrowly 
escaped capture and then suffered from a siege lasting from the 
9th of May until the 12th of October. Under English rule it 
continued from this time on as a military post with its population 
usually reduced to less than 500. In 1778 a new fort was built 
and named Fort Lernault, and during the War of Independence 
the British sent forth from here several Indian expeditions to 
ravage the frontiers. With the ratification of the treaty which 
concluded that war the title to the post passed to the United 
States in 1783, but the post itself was not surrendered until the 
nth of January 1796, in accordance with Jay’s Treaty of 1794. 
It was then named h"ort Shelby; but in 1802 it was incorporated 
as a town and received its present name. In 1805 all except one 
or two buildings were destroyed by fire. General William Hull 
(1753-1825), a veteran of the War of American Independence, 
governor of Michigan territory in 1805-1812, as commander of 
the north-western army in 1812 occupied the city. Failing to 
hear immediately of the declaration of war between the United 
Suites and Great Britain, he was cut off from his supplies shipped 
by J.iake Erie. He made from Detroit on the 12th of July an 
awkward and futile advance into Canada, which, if more vigorous, 
might have resulted in the capture of Malden and the estab- 
lishment of Ameriiuin troops in ('anada, and then retired to 
his fortifications. On the 16th of August 1812, without any 
resistance and without consulting his officers, he surrendered the 
city to General Brot:k, for reasons of humanity, and afterwards 
attempted to justify himself by criticism of the War Department 
in general and in particular of General Henry Dearborn’s 
armistice with Prevost, which had not in(-ludcd in its terms Hull, 
whom Dearborn had been sent out to reinforce.^ After Perry’s 
victory on the 14th of September on Like Erie, Detroit on the 
29th of September was again occupied by the forces of the United 
States. Its growth was rather slow until 1830, but since then 
its progress has been unimpeded. Detroit was the capital of 
Michigan from 1805 to 1847. 

.\irTHOKiTiiiS. ---Silas FarnUT, The History of Detroit and Michif^aa 
(Detroit. 1S.S4 anti t 8 S« 0 , and “ Detroit, the Queen Cily,” in L. P. 
I’owfll's Historic Towns of the Western States (New York and London. 
1001) ; D. F. Wilcox. " Municipal Goveriinieiit in Michigan and 
Ohio.” in Colttmhia University Studies (.\ew York, 1896) ; C. M. 
nurlon, " Cud iliac' s Villafte ” or Detroit under Cadillac (Detroit, 
iSt)6) ; Francis Parkman, A Half Century of Cnuflict (Boston, 1S07) ; 
and The Conspiracy of Pontiac (Boston, iSytS) ; and the annual 
Reports of the l>etroit Boaid of Commerce (1904 .sqt|.). 

DETTINGEN, a village of Germany in the kingdom of Bavaria, 
on the Main, and on the Frankforl-on-Main-Aschaffenburg rail- 
way, 10 m. N.W. of Aschaffenbiirg. It is memorable as the scene 
of a decisive battle on the 27lh of June 1743, when the English, 
Hanoverians and Austrians (the “ Pragmatic army ”), 42,000 
men under the command of George IT. of England, routed the 
numerically superior French forces under the due de Noailles. 
It was in memory of this victory that Handel composed his 
Dettin^en Te Deum. 

* Hullwas triedat Albany ini S14 bycourt martial, General Dearborn 
presiding, was found guilty of treason, cowardice, neglect of dutv and 
unotftcerlike conduct, and was sentenced to be shot ; the president 
remitted the sentence because of Hull’s services in the Revolution. 


-DEUS, J. DE 

DEUCALION, in Greek legend, son of Prometheus, king of 
Phthia in Thessaly, husband of Pyrrha, and father of Hellen, the 
mythical ancestor of the Hellenic race. When Zeus had resolved 
to destroy all mankind by a flood, Deucalion constructed a boat 
or ark, in which, after drifting nine days and nights, he landed 
on Mount Parnassus (according to others, Othrys, Aetna or 
Athos) with his wife. Having offered sacrifice and inquired how 
to renew the human race, they were ordered to cast behind them 
the “ bones of the great mother,” that is, the stones from the hill- 
side. The stones thrown by Deucalion became men, those thrown 
by Pyrrha, women. 

See Apollodoriis i. 7, 2 ; Ovid, Metam. i. 243-'4]5; Apolluiiiu.s 
Rhodius iii. 1085 rt. ; H. Usciicr, Die Sintflutsagen (1899). 

DEUCE (a corruption of the Fr. deux, two), a term applied to 
the “ two ” of any suit of cards, or of dice. It is also a term used 
in tennis when both sides have each scored three points in a game, 
or five games in a set ; to win the game or set two points or games 
must Uien be won consecutively. The earliest instances in 
Engli.sh of the use of the slang expression “ the deuce,” in 
exclamations and the like, date from the middle of the 17th 
century. The meaning was similar to that of “ plague ” or 
“ mischief ” in such phrases as ” plague on you,” “ mischief take 
you ” and the like. The use of the word as an euphemism for 
“ tlie devil ” is later. According to the New English Dictionary 
the most probable derivation is from a Low German das daus, i.e, 
the “ deuce ” in dice, the lowest and therefore the most unlucky 
throw. The personification, with a consequent change of gender, 
to der daus, came later. The word has also been identified with 
the name of a giant or goblin in Teutonic mythology. 

DEUS, JOAO DE (1830-1896), the greatest Portuguese poet 
of his generation, was born at San Bartholomcu de Messines in 
the province of Algarve on the 8th of March 1 830. Matriculating 
in the faculty of law at the university of Coimbra, he did not 
proi:eed to his degree but settled in the city, dedicating himself 
wholly to the composition of verses, which circulated among 
professors and undergraduates in manuscript copies. In the 
volume of his art, as in the conduct of life, he practised a rigorous 
self-control. lie printed nothing previous to 1855, and the first 
of his poems to appear in a separate form was La Lata, in i860. 
In 1862 he left Coimbra for Beja, where he was appointed editor 
of O Bejense, the chief newspaper in the province of Alemtejo, 
and four years later he edited the Folha do Sul. As the pungenl 
satirical verses entitled Eleigdes prove, he was not an ardent 
politician, and, though he was returned as laberal deputy for 
the constituency of Silves in 1869, he acted independently of 
all political yiartics and promptly resigned his mandate. The 
renunciation implied in the act, which cut him off from all 
advancement, is in accord with nearly all that is known of his 
lofty character. In the year of his election as deputy, his friend 
Jose Antonio Garcia Blanco collected from local journals the series 
of poems, Flores do campo, which is supplemented by the Ramo 
de flores (1869). This is Joao de Deus\s masterpiece. Fires de 
Marmalada (1869) is an improvisation of no great merit. The 
four theatrical pieces — Amemos 0 nosso proximo, Set apresentado, 
Ensaio de Casamento, and A ViHva inconsolavel — are prose 
translations from Mery, cleverly done, but not worth the doing. 
T! or ado e Lydia (1872), a translation from Ponsard, is a good 
example of artifice in manipulating that dangerously monotonous 
measure, the Portuguese couplet. As an indication of a strong 
spiritual reaction three pr ise fragments {i%’f^--Anna, Mae de 
Maria, A Virgem Maria and A Mulher do Lad la de Ephrain — 
translated from Darboy’s Femmes de la Bible, are full of signific- 
ance. Tlic Folhas sollas (1876) is a collection of verse in the 
manner of Flores do campo, brilliantly effective and exquisitely 
refined. Within the next few years the writer turned his atten- 
tion to educational problems, and in his Cartiiha maternal (1876 ) 
first expressed the conclusions to which his study of Pcs^ozzi 
and Frobel had led him. This patriotic, pedagogical apostolate 
was a misfortune for Portuguese literature ; his educational 
mission absorbed Joao de Deus completely, and is responsible 
for numerous controversial letters, for a translation of Theodore- 
Henri Barrau’s treatise, Des devoirs des enfants envers leurs 
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parents, for a prosodic dictionary and for many other publications 
of no literary value. A copy of verses in Antonio Vieira’s 
Grinalda de Maria (1877), the Loas d Virgem (1878) and the 
Proverbios de Salomao are evidence of a complete return to 
orthodoxy during the poet’s last years. By a lamentable error 
of judgment some worthless pornographic verses entitled 
Cryptinas have been inserted in the completest edition of Joao 
de Deus’s poems — Campo de Flores (Lisbon, 1893). lie di^ at 
Lisbon on the nth of January 1896, v/as accorded a public funeral 
and was buried in the National Pantheon, the Jeronymite church 
at Belem, where repose the remains of ( amoens, Berculano and 
Garrett. His scattered minor prose writings and correspondence 
have been posthumously published by Dr Theophilo Braga 
(Lisbon, 1898). 

Next to Camoens and perhaps Garrett, no Portuguese poet has 
been more widely read, more profoundly admired than Joao de 
Deus ; yet no poet in any country has been more indifferent to 
public opinion and more deliberately careless of personal fame. 
He is not responsible for any single edition of his poems, which 
were put together by pious but ill-inforrned enthusiasts, who 
ascribed to him verses that he had not written ; he kept no copies 
of his compositions, seldom troubled to write them himself, and 
was content for the most part to dictate them to others. He has 
no great intellectual force, no philosophic doctrine, is limited in 
theme as in outlook, is curiously uncertain in his touch, often 
marring a fine poem with a slovenly rhyme or with a. mis|)laced 
accent ; and, on the f)nly occasion when he was induced to revise 
a set of proofs, his alterations were nearly all for the worse. And 
yet, though he never appealed to the patriotic spirit, though 
he wrote nothing at all comparable in force or majesty to the 
restrained splendour of Os Lusiadas, the popular instinct which 
links his name with that of his great predecessor is eminently 
just. For Camoens was his model ; not the Camoens of the epic, 
but the Camoens of the lyrics and the sonnets, where the passion 
of tenderness finds its supreme utterance. Braga has noted five 
stages of development in Joao de Deus’s artistic life — the iraiUi- 
tive, the idyllic, the lyric, the pessimistic and the devout phases. 
Under each of these divisions is included much that is of extreme 
interest, especially to contemporaries who have passed through 
the same succession of emotional experience, and it is highly 
probable that Caturras and Caspar, pieces as witty as anything 
in Bocage but free from Bocage’s coarse impiety, will always 
interest literary students. But it is as the singer of love that Joao 
de Deus will delight posterity as he delighted his own generation. 
'ITie elegiac music of Rachel and of Marina, the melancholy of 
Adeus and of Remoinho, the tenderness and sincerity of Men 
casto lirifl, of Lagrima celeste, of Descal(.a, and a score more songs 
arc distinguished by the large, vital simplicity which withstand.s 
time. It is precisely in the quality of unstudied simplicity that 
Joao de Deus is incomparably strong. The temptations to a dis- 
play of virtuosity arc almost irresistible for a Portuguese pc»ct ; 
he has the tradition of virtuosity in his blood, he has before him 
the example of all contemporaries, and he has at hand an in- 
strument of wonderful sonority and compass. Yet not once is 
Joao de Deus clamorous or rhetorical, not once does he indulge 
in idle ornament. His prevailing note is that of ex(|uisile sweet- 
ness and of reverent purity ; yet with all his caressing softne.ss he 
is never .sentimental, and, though he has not the strength for a 
long fight, emotion has seldom l>een set to more delicate music. 
Had he included among his other gifts the gift of selection, 
had he continued the poetic discipline of his youth instead of 
dedicating his powers to a task which, well as he performed 
it, might have been done no less well by a much lesser man, 
there is scarcely any height to which he might not have risen. 

See also Maxinic Formoni, Le Mouvement poetique coutemporain 
en Portugal (Lyon, 1892). (j. F.-K.) 

DEUTERONOMY, the name of one of the books of the Old 
Testament. 1 'his book was long the storm-centre of Pentateuchal 
criticism, orthodox scholars boldly asserting that any who 
questioned its Mosaic authorship reduced it to the level of a 
pious fraud. But Biblical facts have at last triumphed over 
tradition, and the non-Mosaic authorship of Deuteronomy is now 
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a commonplace of criticism. It is still instructive, however, to 
note the successive phases through which scholarly opinion 
regarding the composition and date of this book has passed. 

In the i7lh century the characteristics which so clearly mark 
off Deuteronomy from the other four books of the Pentateuch 
were frankly recognized, but the nmst advanced critics of that 
age were inclined to pronounce it the earliest and most authentic 
of the five. In the beginning of the 19th century de Wette 
startled the religious world by declaring that Deuteronomy, so 
far from being Mosaic, was not known till the time of Josiah. 
Tin's theory he founded on 2 Kings xxii. ; and ever since, this 
chapter has been one of the recognized foci of Biblical criticism. 
The only other single chapter of the Bible which is responsililc 
for having brought about a somew'hat similar revolution in 
critical opinion is Ezek. xliv. From this chapter, some seventy 
years after de Wette’s discovery, VVellhausen witli equal ac'umen 
inferred that Leviticus w’as not known to Ezekiel, the priest, anti 
therefore could not have been in existence in his day ; for had 
Leviticus been the recognized Law-book of his nation lilzekicl 
could not have represented as a degradation the very position 
which that Law-book described as a special honour conferred 
on the Levitps by Yahweh himself. Hence Leviticus, so far 
from belonging to an earlier stratum of the Pentateuch than 
Deuteronomy, as de Wette thought, must belong Ui a much 
later stratum, and be at least exilic, if not post-cxilic. 

The title “ Deuteronomy ” is due to a mistranslation by the 
Septuagint of the clause in chap. xvii. 18, rendered “ and he .shall 
write out for himself this Deuteronomy.” The Hebrew really 
means “ and l^e [the king] shall write out for himself a copy of 
this law,” where there is nf»t the slightest suggestion that the 
author intendt;d to describe “ this law ” delivered on the plains 
of Moab as a second code in contradistinction U) the first code 
given on Sinai thirty-eight years earlier. Moreover the phrase 
“this law” is so ambiguous as to raise a mu(‘h greater diffi- 
culty than that caused by the Greek mistranslation of the Hebrew 
word for “ copy.” How much does “ this law ” include ? It was 
long supposed to mean the whole of our pr(*sent Deutcronom\’ ; 
indeed, it is on that supposition that the traditional view (d the 
Mo.saic authorship is based. But the context alone can determine 
the question ; and that is often .so ambiguous that a sure infer- 
ence is impossible. Wc may safely assert, however, that nowhere 
need “ this law ” mean the \vhole book. In fact, it invariably 
means very inu<'h less, and sometimes, as in xxvii. 3, 8, s(» little 
that it could all be engraved in large letters on a fiw plastered 
stones set up beside an altar. 

Deuteronomy is r\n\ the work of any single writer but the 
result of a long process of development. 'Hie fact that it is 
legislative as well as hortatory is enough to prove this. h>r most 
of the laws it contains are found elsewhere in the Pentateuch, 
sometimes in less developed, sometimes in m(»re developed forms, 
a fact which is conclusive proof of proh)nged historical devch)]> 
ment. According to the all-pervading law of evolution, the less 
complex form must have preceded the more complex. Still, the. 
l)ook does l>ear the stamp of one master-mind. Its style is as 
easily recognized as that of Doutero-Isaiah, being as remarkable 
for its copious diction as for its depths of moral and religious 
feeling. 

The original Deuteronomy, D, read to King Josiah, cannot 
have been so large as our present l)ook, for not onb^ cotild it be 
read at a single sitting, but it could be easily read twice in one 
day. On the day it was found, Shajhan first read it himself, and 
then went to the king and n‘ad it aloud to him. But perhaps tlie 
most conclusive pn)of of its brevity is that it was rear! ]>i]l)]icly 
to the assembled pcc)y>le immediately bcf(»re they, as well as their 
king, pledged thernstdves to obey it ; and not a word is said as 
to the task of reading it aloud, so as to be heard by such a great 
multitude, being long or diffK ult. 

The legi.slalivc part of D cemsists of fifteen chapters (xii.-xxvi.), 
vrhich, however, coni a in many later insertions. But the impression 
made u])on Josiali by what he heard was far too deep to luive 
been produced by the legi.slalivc part alone. Tlie king must have 
listened to the curses as well as the blessings in chap, xxviii., and 
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no doubt also to the exhortations in chaps, v.-xi. Hence we may 
conclude that the original book consisted of a central mass of 
religious^ civil and social laws^ preceded by a hortatory intro- 
duction and followed by an effective peroration. 'JThe book read 
to Josiah must therefore have comprised most of what is found 
in Deut. v.-xxvi., xxvii. 9, lo and xxviii. But something like 
two centuries elapsed before the book reached its present form, 
for in the closing chapter, as well as elsewhere, e.g. i. 41-43 (where 
the joining is not so deftly done as usual) and xxxii. 48-52, there 
are undoubted traces of the i*riestly ('ode, P, which is generally 
acknowledged to Ixj post-exilic. 

'File following is an analy.sis of the main divisions of the book 
as we now have it. There are two introductions, the first i.-iv. 
44, more historical than hortatory ; the second v.-xi., more 
hortatory than historical. These may at first have been prefixed 
to se|)arate editions of the legislative portion, but were eventu- 
ally combined. Then, before D was united to P, five appendices 
of very various dates and embracing poetry as well as prose, were 
iidded so as to give a fuller account of the last days of Moses and 
thus lead up to the narrative of his death with which the book 
closes, (i) ('hap. xxvii., where the elders of Israel are introduced 
for the first time as acting along with Moses (xxvii. 1) and then 
the priests, the Levites (xxvii. 9). Some of the curses refer to 
laws given not in 1 ) but in Lev. xxx., so that the date of this 
chaj>ter must be later than Leviticus or at any rate than the 
laws codified in the Law of Holiness (Lev. xvii.-xxvi.). (2) The 
second appendix, chaps, xxix.-xxxi. 29, xxxii. 45-47, gives us 
the farewell address of Moses and is certainly later than 1 ). 
Moses is represented as speaking not with any hope of fireventing 
Israel’s afiostasy but because he knows that the people will 
eventually prove apostate (xxxi. 29), a point of view very 
different from D’s. (3) 'I’he Song of Moses, chap, xxxii. That 
this didactic poem must have been written late in the nation's 
history, and not at its very beginning, is evident from v. 7: 

Remember the days of old, (Consider tlie years of many genera- 
lions.” Such words cannot be interpreted so as to fit the lips of 
Moses. It must have been composed in a time of natural gloom 
and depression, after Yahweh's anger had lioen provoked liy 
“ a very froward generation,” certainly not before the Assyrian 
Empire had loomed up against the political horizon, aggressive 
and menacing. Some critics firing the date down even to the 
time of ]cremiah and Ezekiel. (4) The Blessing of Moses, 
chap, xxxiii. 'I'he first line proves that this poem is not by 1), 
who speaks invariably of lloreb, never of Sinai. The situation 
depicted is in strik ing contrast wdth that of the Song. Everything 
is bright because of promises fulfilled, and the future bids fair 
to be Iirighter still. Bruston maintains with reason that tlie 
Blessing, strictly so called, consists only of vv. (1-25, and has 
lieen inserted in a Psalm celebrating the goodness of Jehovah to 
his fieople on their entrance into Qinaan (vv. 1-5, 26-29). The 
special prominence given to Joseph (h'.phraim and Manasseh) in 
vv. 13-17 has led many critics to assign this poem to the time 
of the greatest warrior-king of Northern Israel, Jeroboam 11 . 
(5) The account of Moses’ death, chap, xxxiv. This appendix, 
containing, as it doc.s, manifest traces of P, proves that even 
Deuteronomy was not put into its pre.sent form until after the 
exile. 

f rom the many coincidences between T) and the Book of the 
( ovenant (Ex. xx.-xxiii.) it is clear that 1 ) was acquainted with E, 
the ])rophetic narrative of the Northern kingdom ; but it is not 
(luile clear whether 1 ) knew E as an independent work, or after 
its combination with J, the somewhat earlier prophetic narrative 
of the Southern kingdom, the combined form of which is now 
indicated by the symbol JE. Kittel certainly puls it too strongly 
when he asserts lliat D quotes always from E and never from ], 
some of the passages alluded to in 1) may just as readily be 
ascribed to J as to E, cf. Deut. i. 7 and (len. xv. 18 ; Deut. x. 14 
and ir.x. xxxiv. 1-4. ('onsequcntly D must have been written 
certainly after E and possibly after E was combined with J. 

In Amos, Hosea and Isaiah there are no traces of D's ideas, 
whereas in Jeremiah and Ezekiel their influence is everywhere 
manifest. Hence this school i*f thought arose between the age of 


Isaiah and that of Jeremiah ; but how long D itself may have 
been in existence before it was read in 622 to Josiah cannot be 
determined with certainty. Many argue that D was written 
immediately before it was found and tliat, in fact, it was put into 
tie temple for the purpose of being “ found.” This theory gives 
some plausibility to the charge that the book is a pious fraud. 
But the narrative in 2 Kings xxii. warrants no such inference. 
The more natural explanation is that it was written not in the 
early years of Josiah’s reign, and with the cognizance of the 
temple priests then in office, but some time during the long reign 
of Manasseh, probably when his policy was most reactionary 
and when he favoured the worship of the ‘‘ host of heaven ” and 
set up altars to strange gods in Jerusalem itself. This explains 
why the author did not publish his work immediately, but placed 
it where he hoped it would be safely preserved till opportunity 
should arise for its publication. One need not suppose that he 
actually foresaw how favourable that opportunity would prove, 
and that, as soon as discovered, his work would be promulgated 
as law by the king and willingly accepted by the people. The 
author believed that everything he wrote was in full accordance 
with the mind of Moses, and would contribute to the national 
weal of Yahweh’s covenant people, and therefore he did not 
scruple to represent Moses as the spcitker. It is not to be 
expected that modern scholars should be able to fix the exact 
year or even decade in which such a book was written. It is 
enough to determine with something like probability the century 
or lialf-century which best fits its historical data; and these 
appear to point to the reign of Manasseh. 

iletween D and P there are no verbal parallels ; but in the 
historical resumes JK is followed closely, whole clauses and even 
verses l)eing copied practically verbatim. As Dr Driver points 
out in his careful analysis, there are only three facts in D which 
arc not also found in J E, viz. the number of the spies, the number 
of souls that went down into Egypt with Jacob, and the ark 
being made of acac'ia wood. But even these may have been in 
J or E originally, and left out when JE was combined with P. 
Stcuernagel divides the legal as well as the hortatory parts of D 
between two authors, one of whom uses the 2nrl person plural 
when addressing Israel, and the other the 2ik1 person singular ; 
but us a similar alternation is constantly found in writings 
universally acknowledged to be by the same author, this clue 
seems anything but trustworthy, depending as it does on the 
presence or absence of a single Hebrew letter, and resulting, as it 
frequently does, in tlie division of verses which otherwise seem 
to be from the sanje pen (cf. xx. 2). The inference as to diversity 
of authorship is much more conclusive when difference of stand- 
point can be proved, cf. v. 3, xi. 2 ff. with viii. 2. The first two 
passages represent Moses as addressing the generation tliat w'as 
alive at Horeb, whereas the last represents him as speaking to 
those who were about to pass over Jordan a full generation later : 
and it may well be that the one author may, in the historical and 
hortatory parts, have preferred the 2nd plural and the other 
the 2nd singular ; without the further inference being justified 
that every law in which the 2nd singular is used must be assigned 
to the latter, and every law in which the 2nd plural occurs must 
be due to the former. 

The law of the Single Sanctuary, one of D’s outstanding 
characteristics, is, for him, an innovation, but an innovation 
towards which events had long been tending. 2 Kings xxiii. 9 
shows that even the zeal of Josiah could not carry out the 
instructions laid down in D xviii. 6-8. Josiah’s acceptance of 
i) made it the first canonical book of scripture. Thus the religion 
of Judah became henceforward a religion which enabled its 
adherents to learn from a book exactly wliat was required of 
them. D requires the destruction not only of the high places and 
the idols, but of the Asheras (wooden posts) and the Mazzebas 
(stone pillars) often set up beside the altar of Jehovah (xvi. 21). 
These reforms made too heavy demands upon the people, as was 
proved by the reaction which set in at Josiah’s death. Indeed 
the country people would look on the destruction of the high 
places with their Asheras and Mazzelxis as sacrilege and would 
consider Josiah’s death in battle as a divine punisWent for his 
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sacrilegious deeds. On the other hand^ the destruction of 
Jerusalem and the exile of the people would appear to those who 
had obeyed D*s instructions as a well-merited punishment fur 
national apostasy. 

Moreover, D regarded religion as of the utmost moment to each 
individual Israelite ; and it is certainly not by accident that the 
declaration of the individual’s duty towards God immediately 
follows the emphatic intimation to Israel of Yahweh’s unity. 
“ Hear, O Israel, Vahweh is our God, Yahweh is one : and thou 
shalt love Yahweh thy God wi th all thine heart and witli all thy 
soul and with all thy strength ” (vi. 4, 5). 

In estimating the religious value of Deuteronomy it should 
never be forgotten 'that upon this passage the greatest eulogy 
ever pronounced on any scripture was pronounced by Christ 
himself, when he said “ on these words hang all the law and the 
prophets,” and it is also well to remember that when templed in 
the wilderness he repelled each suggestion of the Tempter by a 
quotation from Deuteronomy. 

Nevertheless even such a writer as 1 ) could not escape the 
influence of the age and atmosphere in which he lived ; and 
despite the spirit of love which breathes so strongly throughout 
the book, especially for the poor, the widow and the fatherless, 
the stranger and the homeless Levite (xxiv. 10-22), and the 
humanity shown towards botli beasts and birds (xxii, 1 , 4, 6 f., 
XXV. 4), there are elements in D w^hich go far to explain the 
intense exclusiveness and the religious intolerance characteristic 
of Judaism. Should a man’s son or friend dear to him as his own 
soul seek to tempt him from the faith of his fathers, D’s pitiless 
order to that man is “ Thou shalt surely kill him ; thine hand 
shall be first upon him to put him to death.” J«'rom this single 
instance we see not only how far mankind has travelled along the 
path of religious toleration since Deuteronomy was written, but 
also how very far the criticism implied in Christ's method of 
dealing with what “ was said to them of old time ” may be 
legitimately carried. (|. A. >',♦) 

DEUTSCH, IMMANUEL OSCAR MENAHEM (182(^1873) 
German oriental scholar, was born on the 28th of 0('U)her 1829, 
at Neisse in Prussian Silesia, of Jewish extraction. On reac hing 
his sixteenth year he began his studies at the university of Berlin, 
paying special attention to ihecilogy and the Talmud. He also 
mastered the English language and studied Imglish literature. 
In 1S55 Deutsch was a[)pointcd assistant in the library of the 
British Museum. He worked intensely on the Talmud and 
contributed no less than ic;o papers to Chamhcrs\s Encyclopaedia, 
in addition to essays in Kitto’s and Smith’s Biblical Dictionaries, 
and articles in periodicals. In October 1867 his article on ‘‘The 
Talmud,” publi.shed in the Quarterly Reviciv, made him known. 
It was translated into French, Gcrinan, Russian, Swcdislc, Dutch 
and Dani.sh. He died at Alexandria on the 12th of May 1873. 

His lAicvavy Rewaiiis, c<lilfcl by Lady Straii.^tord, won- jiublislusl 
in 1874, consisting of niiieli.-i'n ])apcrs on sm:h subjects as “ The 
Talmud,” ” Islam, ” ” Semitic Culture.” ” Egypt, Ancient and 
Modern,” ” Si'initic Languages,” ” The Targums,” *' The Samaritan 
Pentateuch,” and ” Arabic Poetry.” 

DEUTSCHKRONE, a town of Germany, kingd<mi of Pru.ssia, 
between the two lakes of Arens and Radaii, 35 ra. N.W. of 
Schneidemuhl, a railway junction 60 m. north of Posen. Pop. 
(1905) 7282. It is the seat of the piil^lic offices for the district, 
possesses an Evangelical and a Roman C'atholic church, a 
synagogue, and a gymnasium established in the old Jesuit 
college, and has manufactures of machinery, woollens, tiles, 
brandy and beer. 

DEUTZ (anc. Divitio), formerly an independent town of 
Germany, in the Prussian Rhine Province, on the right bunk of 
tlie Rhine, opposite to Cologne, with which it has been incorpor- 
ated since 1888. It contains tlie church of St HcriV)ert, built in 
the 17th century, cavalry barracks, artillery magazines, and gas, 
porcelain, machine and carriage factories. It has a handsome 
railway station on the banks of the Rhine, negotiating the local 
traffic with Ell^erfeld and Kdnigs winter. The fortifications of 
the town form part of the defences of Cologne. To the east is the 
manufacturing suburb of Kalk. 


The old castle in Deutz was in 1002 made a Benedictine 
monastery by Heribcrt, archbishop of Cologne. Permission to 
fortify the town was in 1230 granted to the citizens by the arch- 
bishop of Cologne, between whom and the counts of Berg it was 
in 1240 divided. It was burnt in 1376, 34.^5 and 1583; and 
in 167S, after the peaiceof Nijniwcgen, the fortifications were 
dismanlleil ; rebuilt in 1836, they were again razed in 1888. 

DEUX-S&VRESy an inland deixirlment of western Franc'e, 
formed in 1790 mainly of the three districts of Poitou, I’houarsais, 
Gatine and Niortais, added to a small portion of Saintonge and 
a still smaller portion of Aunis. Area, 2337 sq. m. Pop. (1906) 
339^4^6. It is bounded N. by Maine-et-Loire, E. by Vienne, 
S.E. by Charentc, S. by Charente-Infcrieure and W. by Vendee. 
The department takes its name from two rivers — the Si^vre oi 
Niort which tra\'erses the southern portion, and the Scx rc of 
Nantes (an affluent of the Loire) which drains the north-west, 
'^fhere are three regions- the Gatine, occupying the north and 
centre of the department, the Plaine in the south and the Marais, 
— distinguished by their geological character and their general 
physiad appearance. The Gatine, formed of primitive rocks 
(granite and schists), is the continuation of the “ Bo<\ige ” of 
Vendee and Mainc-et-Loire. Its surface is irregular and covered 
with hedges and clumps of wood or forests. The systematic 
application of lime has much improved the soil, which is niiturally 
poor. The Plaine, resting on oolite limestone, is lreekts.s but 
fertile. The Marais, 11 low-lying district in the extreme soiilh- 
wcsl, consists of alluvial clays which also are extremely pro- 
ductive when properly drained. The highest ])oinls, .several of 
which exceed 700 ft., are found in a line of hills which begins in the 
centre c»f the departnjent, to the south of Partlicnay, and strett:hei. 
nori))-wesl into the neighbouring department of Vendci;. P: 
divides the region drained by the Sevre Nanlaise and the 'I’houei 
(both affluents of the Loire) in the nortli from the liasins of the. 
Sevre Niortaiso and the (?harente in the south. The climate is 
mild, the annual temperature at Niort being Fahr., and the 
rainfall nearly 25 in. 'the winters are colder in the Gatine, the 
summers warmer in llio Plaine. 

Three-vjuarters of the entire area of Deux-Sevres, which is 
f)rimarily an agricultural departnumt, consists of arable land. 
\Vheai and oats ar(j the main cereals, l^)tat^)ts and mangold- 
wurzels are the chief rooi-< iops. Niort is a ( cntn: for the growing 
of vcgetaldes (onitms, asparagus, artichokes, &c.) and of angelica. 
C'onsidcrable (jiiantities of bci^troot are raised to su])ply the 
distilleries of Melle. Colza, heni]), rajrc and flax art; also culti- 
vated. Vineyards arc numerous in the neighljoiirhood of 
Bressuire in the north, and of .Niort and Melle in the soutli. The 
department is well known for the Parlhenay breed of cattle and 
the Pt)ituu l>iT<!cl of horses ; and I lie mules reared in the .southern 
arrondisseiiuriits are much souglii after lioth in iTance and in 
Spain. 'The system of ro-operative dairying is yiractiscd in some 
localities. T'he ajiyilc-trees of the Gatine and the walnut-Lrees of 
the Plaine bring a good return. Cjial is mined, and the depart- 
ment produces biiiiding-slone and lime. A leading industry is 
the manufacture of textiles (serges, druggets, linen, handkcndiiefs, 
flannels, swan-skins and knitted goods). Tanning and leather- 
dressing are carried on at Niort and other jdaces, and gloves are 
made at Niort. Wool and cotton spinning, hat and .shoe making, 
distilling, brewing, flour-milling and oil-refining are also main 
industries. The department exports cattle ancl slieiip to Paris 
and Poitiers ; also cereals, oils, wines, vegetables and its industrial 
products. 

The Sdvre Niortaise and its Iriliulary the Mignon furni.sh 19 in. 
of navigable waterway. The (lc|iartnient is served by the Ouest- 
Klal railway. It i.onlains a large proportion of Protestants, 
especially in the south-east. Tlie four arrondissement s are N iort , 
Bressuire, Melle and Parthenay ; the cantons number 31, and 
the comnimies 356. Deux-Sevres is part of the region of the 
IX. army cor|).s,, and of the diocestr and the academic (educational 
circumscription) of Poiciers, where also is its court of appeal. 

Niort (the capital), Bressuire, Melle, Parlhenay, St Maixent, 
Thouars and Oiron are the jirincipal places in the department. 
Several other towns contain features of interest. Among these 
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are Airvault, where there is a church of the 12 th and 14th 
t cnturies which once belonged to the abbey of St Pierre, and an 
ancient bridge built by the monies ; Celles-sur-Belle, where there 
is an old church rebuilt by Louis XI., and again in the 17th 
century; and St Jouin-de-Marnes, with a fine Romanesque 
church with Gothic restoration, which belonged to one of the 
most ancient abbeys of Gaul. 

DEVA (Sanskrit “ heavenly ■’), in Hindu and Buddhist 
mythology, spirits of the light and air, and minor deities 
generally l)eneficent. In Persian mythology, however, the 
word is used for evil spirits or demons. According to Zoroaster 
the devas were created by Ahriman. 

DEVA (mod. Chester), a Roman legionary fortress in Britain 
on the Dec. It was occupied by Roman troops about a.d. 48 and 
held probably till the end of the Roman dominion. Its garrison 
was the Legio XX. Valeria Victrix, with which another legion 
(II. Adjutrix) was associated for a few years, about a.d. 75-85. 
It never developed, like many Roman legionary fortresses, into 
a town, but remained military throughout. Parts of its north 
and east walls (from Morgan’s Mount to Peppergate) and 
numerous inscriptions remain to indicate its character and area. 

See F. |. Havcrfickl, Catalogue of the Grosvenor Museum, Chester 
(Chfstcr, 1000), Introduction. 

DEVADATTA, the son of Suklodana, who was younger 
brother to the father of the Buddha {Mahavastu, iii. 76). Both 
he and his brother Ananda, who were considerably younger 
than the Buddha, joined the brotherhood in the twentieth year 
of the Buddha’s ministry, h'our other cousins of theirs, chiefs of 
the Sakiya clan, and a burlier named Upali, were admitted to the 
order at the same time ; and at their own request the liarbcr was 
admitted first, so that as their senior in the order he should 
take precedence of them (Pmayrt Texts, \\\, 228). All the others 
continued loyal disciples, but Devadatta, fifteen years afterwards, 
having gained over the crown prince of Magadha, Ajatasattu, to 
his side, made a formal proposition, at the meeting of the order, 
that the Buddha should retire, and hand over the leadership to 
him, Devadatta {Vinaya Texts, iii. 238 ; Jataka, i. 142). This 
proposal was rejected, and Devadatta is said in the tradition 
to have successfully instigated the prince to the execution of his 
aged father and to have made three aViortive attempts to bring 
about the death of the Buddha {Vinaya Texts, iii, 241-250; 
Jalaka,\\. 131). Shortly afterwards, relying upon the feeling of 
the people in favour t)f asceticism, he brought forward four 
propositions for ascetic rules to be imposed on the order. These 
being refiis(»d, he appealed to the people, started an order of 
his own, and gained over 500 of the Buddha’s community 
to join in the secession. We hear nothing further about the 
success or otherwise of the new order, but it may possibly be 
referred to under the name of the Gotamakas, in the Aitguttara 
(see Viahgues of the Buddha, i. 222), for Devadatta’s family name 
was Gotama. But his community was certainly still in existence 
in the 4th century a.d., for it is especially mentioned by Fa Hien, 
the Ghincse pilgrim (Legge’s translation, p. 62). And it possibly 
lasted till the 7th century, for Ilsiian Tsang mentions that in a 
monastery in Bengal the monks then followed a certain regulation 
of Devadalta's (T. Watters, On Yuan Clmang, ii. iqi). There 
is no mention in the canon as to h(»w or when Devadatta died ; 
but the commentary on the /a/aA'a, written in the 5th century a.d., 
has preserved a tradition that he was swallowed up by the earth 
near Sfivatthi, when cm his way to ask pardon of the Buddha 
(Jdtaha, iv. 158). The spot where this occurred was shown to 
lM)th the pilgrims just mentioned (Fa Hien, loc, cit p. 60 ; and 
T. Watters, 0)/ Vtian Chivang, i. 390). It is a striking example 
of the way in which such legends grow, that it is only the latest 
of these authorities, Hsiian Tsang, who says that, though 
ostensibly approaching the Buddha with a view to reconciliation, 
Devadatta had C(»ncealed poison in his nail with the object of 
murdering the Buddha. 

AoTJiORiTiHS. 7V.V/.S*, translated by Rhys Davids and 

II. Oldcnlwrg (3 vols., Oxford, 1881-1885) ; The Jdtaka, edited by 
V. Faiislx)!! (7 vols., London. 1877-1897) ; T. Watters, On Yuan 
Chwang (ed. Rhys Davids and Busliell, 2 vols., London, 1904-1905) ; 


Fa Hian, translated by J. Lcgge (Oxford. 1886) ; Mahdvastu (ed. 
Tenant. 3 vols., Paris, 1882-1897). (T. W. K. D.) 

DEVAPRAYAG (Deoprayag), a village in Tehri State of the 
United Provinces, India. It is situated at the spot where the 
rivers Alaknanda and Bhagirathi unite and form the Ganges, 
and as one of the five sacred confluences in the hills is a great 
place of pilgrimage for devout Hindus. Devaprayag stands at 
an elevation of 2265 ft. on the side of a hill which rises above it 
800 ft. On a terrace in the upper part of the village is the temple 
of Raghunath, built of huge uncemented stones, pyramidical in 
form and capped by a white cupola. 

DEVENS, CHARLES (1820-1891), American lawyer and jurist, 
was born in Charlestown, Massachusetts, on the 4th of April 1820. 
He graduated at Harvard College in 1838, and at the Harvard 
law school in 1840, and was admitted to the bar in Franklin 
county, Mass., where he practised from 1841 to 1849. In 
the year 1848 he was a Whig member of the state senate, and 
from 1849 to 1853 was United Slates marshal for Massachusetts, 
in which capacity he was called upon in 1851 to remand the 
fugitive slave, Thomas Sims, to slavery. This he felt constrained 
to d(», much against his personal desire ; and subsequently he 
attempted in vain in purchase Sims's freedom, and many years 
later appointed him to a position in the department of justice at 
Washington. Devens practised law at Worcester from 1853 until 
1861, and throughout the Civil War served in the Federal army, 
becoming colonel of volunteers in July i86t and brigadier- 
general of volunteers in April 1S62. At the battle of Ball’s Bluff 
(1861) he was severely wounded; he was again wounded at 
Fair Oaks (1862) and at Chancellors ville (1863), where he com- 
manded a division. He later distinguished himself at Cold 
Harbor, and commanded a division in Grant’s final campaign in 
Virginia (1864-65), his troops being the first to occupy Richmond 
after its fall. Breveted major-general in 1865, he remained in 
the army for a year as commander of the military district of 
('harlcston, South Carolina. He was a judge of the Massachusetts 
superior court from 1867 to 1873, and was an associate justice of 
the supreme court of the state from 1873 to 1877, and again from 
1881 to 1891. From 1877 to 1881 he was attorney -general of the 
United States in the cabinet of President Hayes. He died at 
Boston, Mass., on the 7th of January 1891. 

See his Orations and Addresses, with a memoir by John Codinan 
Ropes (Boston, iSt)i). 

DEVENTER, a town in the province of Ovcrysel, Holland, on 
the right bank of the Ysel, at the confiiience of the Sdiipbeek, 
and a junction station 10 m. N. of Zutphen by rail. It is also 
connected by steam tramway S.E. with Brokulo. Pop. (1900) 
26,212. Deventer is a neat and prosperous town situated in the 
midst of prettily wooded environs, and containing many curious 
old buildings. There are three churches of special interest : the 
Groote Kerk (St Lebuinus), which dates from 1334, and occupies 
the site of an older structure of which the iiVh-ccntury crypt 
remains ; the Roman Catholic Broederkerk, or Brothers’ Church, 
containing among its relics three ancient gospels said to have 
been written by St Lebuinus (Lebwin), the English apostle of 
the Frisians and Westphalians (d. c. 773); and the Bergkerk, 
dedicated in 1206, which has two late Romanesque towers. The 
town hall (1693) contains a remarkable painting of the town 
council by Terburg. In the fine square called the Brink is the old 
weigh-house, nowa school (gymnasium), built in 1528, with a large 
external staircase (1644). The gymnasium is descended from the 
Uitin school of which the celebrated Alexander Hegius was 
master in the third quarter of the 15th century, when the young 
Erasmus was sent to it, and at which Adrian Floreizoon, after- 
wards Pope Adrian VI., is said to have been a pupil about the 
same time. Another famous educational institution was the 
“ Athenaeum ” or high school, founded in 1630, at which Henri 
Renery (d. 1639) taught philosophy, while Johann Friedrich 
(ironov (Gronovius) (1611-1671) taught rhetoric and history in 
the middle of the same century. The “ Athenaeum ” disap- 
pciired in 1876. In modern times Deventer possessed a famous 
teacher in Dr Burgersdyk (d. 1900), the Dutch translator of 
Sliakespeare. The town library, also called the library of the 
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Athenaeum^ includes many MSS. and incunabula^ and a 13th- 
century copy of Reynard (he Fox, The archives of the town are 
of considerable value. Besides a considerable agricultural trade, 
Deventer has important iron foundries and carpet factories (the 
royal manufactory of Smyrna carpets being especially famous) ; 
while cotton-printing, rope-making and the weaving of woollens 
and silks are also carried on. A public official is appointed to 
supervise the proper making of a form of gingerbread known as 
** Deitenlcr Koch,” which has a reputation throughout Holland. 
In the church of Bathmen, a village 5 m. E. of Deventer, some 
14th-century frescoes were discovered in 1870. 

In the 14th century Deventer was the centre of the famous 
religious and educational movement associated with the name 
of Gerhard Groot (g.v.), who was a native of the town (see 
Brothers of Common Life). 

DE VERE, AUBREY THOMAS (1814-1902), Irish poet and 
critic, was born at Curragh Chase, Co. Limerick, on the loth of 
January 1814, being the third son of Sir Aubrey de Vere Hunt 
(i 788-1846). In 1832 his father dropped the final name by royal 
licence. Sir Aubrey was himself a poet. Wordsworth called his 
sonnets the “ most perfect of the age.” These and his drama, 
Mary Tudor, were published by his son in 1875 and 1 884. Aubrey 
de Vere was educated at Trinity College, Dublin, and in his 
twenty-eighth year published The Waldenses, which he followed 
up in the next year by The Search after Froscrjnne, Thence- 
forward he was continually engaged, till his death on the 20th of 
January 1902, in the production of poetry and criticism. His 
best-known works are: in verse, The Sisters (1861) ; The Infant 
Bridal (1864) ; Irish Odes (1869) ; Legends of St Patrick (1872) ; 
iiiid J, emends of the Saxon Saints (1879) ; and in prose. Essays 
chiefly on Poetry (18S7) ; and Essays chiefly Literary and Ethical 
(18S9). He also wrote a picturesque volume of travel-.sketches, 
and two dramas in verse, Alexander the Great (1874); and St 
Thomas of Canterbury (1876); both of which, though they 
contain fine passages, suffer from diffuseness and a hu-k of 
dramatic spirit. The characlerislics of Aubrey de V'ere’s poetry 
i.re “ high seriousness ” and a fine religious enthusiasm. His 
research in questions of faith led him to the Roman (liiirrh ; and 
in many of his poems, notalily in the volume of sonnets called 
St Peters Chains (1888), he made rich additions to devotional 
verse. He was a discijde of Wordsworth, whose calm meditative 
serenity lie often echoed with great felicity ; and Jiis affection for 
Greek poetry, truly felt and understood, gave dignity and weight 
to his own versions of mythological idylls. But perhaps he will 
]»e chiefly remembered for the impulse wliich he gave to the study 
of ( ell ic legend and literature. In this direction he has had many 
followers, w^ho have sometimes assumed the appearance of 
pioneers ; but after Matthew' Arnold’s fine lecture on “ Celtic 
1 .itcrature,” nothing perhaps did more to help the Celtic revival 
than Aulirey de Vere’s tender insight into the Irish character, 
and his stirring reproductions of the early Irish epic poetry. 

.\ of Selections from his ])0(^ms was edited in 3H04 (New 

\"ork and London) Ijy G. E. Woodberry. 

DEVICE, a scheme, plan, simple mechanical contrivance ; also 
a pattern or design, particularly an heraldic design or emblem, 
often combined with a motto or legend. “ Device ” and its 
doublet “ devise ” come from the Uvo Old French forms detns 
and de 7 fise of the Latin divisa, things divided, from dividcre, to 
separate, used in the sense of to arrange, set out, aj^portion. 

“ Devise,” as a substantive, is now only used as a legal term 
for a disposition of property by w'ill, by a modern convention 
restricted to a disposition of real properly, the term “ bequest ” 
being used of persomilty (sec Will). This use is dircjctly due 
to the Medieval Latin meaning of dividcre ^tesiamento disponere. 
In its verbal form, “ devise ” is used not only in the legal sense, 
i)ut also in the sense of to plan, arrange, scheme. 

DEVIL (Gr. 8 Ldf}oX.(rs, “ slanderer,” from S/.a/iaA,Xctv, to 
slander), the generic name for a .spirit of evil, especially the* 
supreme spirit of evil, the foe of God and man. I'hc word is used 
for minor evil .spirits in much the same sense as demon.” From ■ 
the various characteristics associated wdth this idea, the term has | 
come to be applied by analogy in many different senses. From ! 


the idea of evil as degraded, contemptible and doomed to failure, 
the term is applied to persons in evil plight, or of slight considera- 
tion. In English legal phraseology “ devil ” and “ devilling ” 
are used of barristers who act as’ substitutes for others. Any 
remuneration w'hich the legal “ devil ” may receive is purely' a 
matter of private arrangement between them. In the chancery 
division such remuneration is generally in the proportion of 
one half of the fee which the client pays ; “ in the king’s bench 
division remuneration for ‘devilling’ of briefs or assisting in 
drafting and opinions is not common ” (see Annual Practice, 1907, 
p. 717). In a similar sense an author may have his materials 
collected and arranged by a literary hack or “ devil.” 'I'he term 
“ printer’s devil ” for the errand boy in a printing office probably 
combines this idea with that of his being black with ink. 7'he 
common notions of the devil as black, ill-favoured, malicious, 
destructive and the like, have occasioned the application of the 
term to certain animals (the 'i asmanian devil, the devil-fish, Ihcr 
coot), to mechanical contriviinces (for tearing up cloth or separat- 
ing wrool), to pungent, highly seasoned dishes, broiled or fried. 
In this article we are concerned with the primary sense of the 
word, as used in mythology and religion. 

The primitive ])hilosophy of animism involves the ascription 
of all phenomena to ])ersonal agencies. As plienoniena are good 
or evil, produce pleasure or pain, cause weal or woe, a distinction 
in the character of these agencies is gradually recogui/iMl ; the 
agents of good l)ec()Tne gods, those of t*\'il, demons. A tendency 
towards tlie simplification and organization of the cjvil as of the 
good forces, leads towards belief in outstanding headers among 
the forces of evil. \Mien the divine is most com])lelely ('onceiveil 
as unity, the demonic is also so conceived ; and over against God 
stands Satan, or tlie doN’il. 

Although it is in connexion w’ith Helirew and ('hristian mono- 
theism that this belief in the devil has liecn most fully developed, 
yet there are approaches to the doctrine in other religions. In 
Babylonian mythology “ the old .serpent goddess ‘ the; lady Nina’ 
w'as transformed into the embodiment n( all that wms hostile to 
the pow'ers of heaven ” (Sayre's ilihberi hectares, p. 283), and w«is 
confounded with the dragon 'fiamat, “ a terrible monsier, reiqi- 
pearing in the Old Testament writings as Rahab and J.iiviath; ii, 
the principl of chaos, the enemy of (iod and man ’’ (Tennant’s 
The Fall and Ori}>inal Sin, ]>. 43), and ai'cording to Gunkel 
(Srhbpfun^ uud Chaos, p. 383) “ the original of the ‘ old serpent * 
of Rev. xii. 9.” In Egyptian mythology the serpent Apap with 
an army of monsters strives daily to arrest the course of the lioat 
of the limiiiunis gods. Whih* the Greek mythology described 
the Titans as ‘‘ eni:hained once for all in their dark dungeons ” 
yet Prometheus’ threat remained to disturb the tranquillity of the 
Olympian Zeus. In the German mythology the army of darkness 
is led by Hd, the personification of twilight, sunk to tlie goddess 
who enchains the dead and terrifies the living, and I.oki, originally 
the god of fire, but after^vards “ looked upon as the father of the 
evil powers, who strips the goddess of earth of her adornments, 
who robs Thor of his fertilizing hammer, and causes the death of 
Balder the beneficent sun.” In Hindu mythology the Maruts, 
Indra, Agni anti Vishnu wage w'ar with the .ser])ent Ahi to delivc.T 
the celestial cows or spouses, the waters field captive in the 
caverns of the clouds. In the Trimnrti, Brahma (the inipcrsonal) 
is manifested as Brahma (the personal creator), Vishnu (tlie 
pre.server), and Siva (the destroy ta). In Siva is perpetuated the 
lielief in Hie god of Vedic times Kudra, wlio is representcil as 
“ the wild hunter who storms over th(‘ earth w'ith his bands, and 
lays low W'ith arrows the men who displease him ” (Chantejiie de 
la Saussaye’s Rcli^ionsi^eschichte, 2nd ed., vol. ii. p. 25). 'J'he e\ il 
character of Siva is refl<*(’tcd in his wife, who as Kali (the black ) 
i.s the w'ild and cruel goddess of destruction and •lentli. 'J'he 
oj)])ositic)n of good and evil is most fully carrl(;d out in 
Zoroastrianism. Opposed to C)rmiizd, the author of all good, is 
Ahriman, tin; source of all evil ; and the opposition runs through 
the whole universe (D’Alviella’s Hihhert Lectures, pp. 158-164). 

The conception of Satan (Heb. tljb, the adversary, Gr. 
^aT«i'as, or Sarac, 2 Cor. xii- 7) belongs to the post-exilic period 
of Hebrew" development, and probably shows traces of the 
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influence of Persian on Jewish thought, but it has also its roots 
in much older beliefs. An “ evil spirit ” possesses Saul (i Sam. 
xvi. 14), but it is “ from the Lord.'* The same agency produces 
discord between Abimelech and the Shechemites (Judges ix. 23). 
“ A lying spirit in the mouth of all his prophets ’* as Yahweh’s 
messenger entices Ahab to his doom (i Kings xxii. 22). Growing 
human corruption is traced to the fleshy union of angels and 
women (Gen. vi. 1-.4). liut generally evil, whether as misfortune 
or as sin, is assigned to divine c.ausality (i Sam. xviii. 10 ; 2 Sam. 
xxiv. 1 ; I Kings xxii. 20 ; Isa. vi. 10, Ixiii. 17). After the Exile 
there is a tendency to protect the divine transcendence by the 
introduction of mediating angelic agency, and to separate all 
evil from God by ascribing its origin to Satan, the enemy of 
God and man. In the prophecy of Zechariah (iii. 1-2) he stands 
as the adversary of Joshua, the high priest, and is rebuked l)y 
Yahwch for desiring that Jerusalem should be further piinisherl. 
In the l:)ook of Job he presents himself before the Lord among the 
sons of (iod (ii. i), yet he is represented both as accuser and 
tempter. lie disbelieves in Job’s integrity, and desires him to be 
so tried that he may fall into sin. While, according to 2 Sam. 
xxiv. 1, God himself tests David in regard to the numbering of 
the people, according to i Chron. xxi. i it is Satan who tempts 
him. 

The development of the conception continued in later J udaism. 
which was probably more strongly influenced by Persian dualism. 
It is doul)tful, however, whether the Asmodeus (7.7^.) of the book 
of Tobit is the same as the Af-shma Daewa of the Thindahesh. 
He is the evil s))irit who slew the seven husbands of Sara (iii. S), 
and the name probalJy means “ Destroyer.” In the book of 
Enoch Satan is represented as the ruler of a rival kingdom of evil, 
but here are als(» mentioned Satans, who are distinguished from 
the fallen angels and w^ho have a threefold function, to tempt, to 
accuse and to punish. Satan possesses the ungodly (Ecclcsi- 
asticus xxi. 27), is identified with the serpent of Gen. iii. (Wisdom 
ii. 24), and is probably also represented by Asmodeus, to whi»m 
lustful qualities are assigned (Tobit vi. 14) ; Gen. iii. is probably 
referred to in Psalms of Solomon xvii. 49, “ a serpent speaking 
witli the words of transgressors, words of deceit to pcr>'ert 
wisdom.” 'file Hook of the Secrets of Enoch not only identifies 
Satan with tlu^ flerpent, but also describes his revolt against God, 
and expulsion from heaven. In the Jewish Targmns Sammacl, 
“ the highest angel that stands before God's throne, cau.sed the 
serpent to seduce the woman ” ; he eoale.s<x*s wdth Satan, and has 
inferior Satans as hi.s servants. The liirth of Cain is ascribed to a 
union of Sjilaii with Eve. As accuser affecting man's standing 
before God he is greatly feared. 

'Ihis doctrine, strii)ped of rnurb of its grossne.ss, is icproduced 
in the Now Testament. Satan is the 8ia/;^c#Arw (Matt. xiii. 39 ; 
John xiii. 2; Epb. iv. 27; lleb. ii. 14; Rev. ii. 10), slanderer 
or accuser, the 7r€/.p«f(i)e(Matt. iv. 3 ; i The.ss. iii. 5), the tempter, 
the 7ror>;/»os* (Matt. v. 37 ; John xvii. 15; Eph. vi. 16), the evil 
one, and tin* (Matt. xiii. 39), the enemy. He is apparently 

identified with Ileel/crbub (or TSeelzebul) in Matt. xii. 26, 27. 
Jesus a])p(\Mrs to recognize the existence of demons belonging to 
a kingdom of evil under the leadership of Satan “ the prince of 
demons ” (Matt. xii. 24, 2b, 27), who.se w'orks in demonic po.sses- 
sions it is his function to destroy (Mark i. 34, iii. 1 1, vi. 7 ; Luke x. 
17-20). lUit he liimself conquers Satan in resisting his tempta- 
tions (Malt. iv. i-ii). Sinum is warned against him, and Judas 
yields to him as tcmptdr (Luke xxii. 31 ; John xiii. 27). Jesus’s 
cures are represented as a triumph over Satan (Luke x. 18). 
This Jewish doctrine is found in Paul’s letters also. Sabin rules 
over a wialrl of evil, supernatural agencies, whose dwelling is in 
the lower heavens (Eph. vi. 12): hence lie is the “prince of 
the power of the air ” (ii. 2). He is the tempter (i Tliess. iii. 5 ; 
X ('or. vii. 5), the dt‘stroycr (x. 10), to wdiom the offender is to be 
handed over for bodily destruction (v. 5), identified with the 
seqiont (Rom. xvi. 20 ; 2 ('or. xi. 3), and probably with Beliar or 
Belial (vi. 15) ; and the surrender of man to him brought death 
into the world (Rom. v. 17). Paul’s own “ stake in the flesh” 
is Satan’s messenger (2 (air. xii. 7). According to Hebrcivs 
Satan’s power over death Jesus destroys by dying (ii. 14). Revela- 


tion describes the war in heaven between God with his angels and 
Satan or the dragon, the “ old serpent,” the deceiver of the 
whole world (xii. 9), with his hosts of darkness. After the over- 
throw of the 13 east and the kings of the earth, Satan is imprisoned 
in the bottomless pit a thousand years (xx. 2). Again loosed to 
deceive the nations, he is finally cast into the lake of fire and 
brimstone (xx. 10 ; cf. Enoch liv. 5, 6 ; 2 Peter ii. 4). In John’s 
Gospel and Epistles Satan is opposed to Christ. Sinner and 
murderer from the beginning (i John iii. 8) and liar by nature 
(John viii. 44), he en.slaves men to sin (viii. 34), causes death 
(verse 44), rules the present world (xiv. 30), but has no power 
over Christ or those who are his (xiv. 30, xvi, ii ; i John v. 18). 
Tie will be destroyed by Clirist with all his works (John xvi. 33 ; 
I John iii. 8). 

In the common faith of the Gentile churches after the Apostolic 
Age “ the present dominion of evil demons, or of one evil demon, 
was just as generally presupposed as man's need of redemption, 
which was regarded as a result of that dominion. The tenacity 
of this belief may be explained among other things by the living 
impression of the polytheism that surrounded the communities 
on every side. By means of this assumption too, humanity 
seemed to bo unlnirdoned, and the presupposed capacity for 
redemption could, therefore, be justified in its widest range ” 
(Hamack’s History of Dogma ^ i. p. 181). While Christ ’s First 
Advent delivered believers from Satan’s bondage, his overthrow 
would be completed only by the Second Advent. The Gnostics 
hold that “ the present world sprang from a fall of man, or from 
an undertaking hostile to God, and is, therefore, the product of 
an evil or intermediate being ” (p. 257). Some taught that while 
the future liad been assigned by God to Christ, the devil had 
received the present age (p. 309). The fathers traced all doctrines 
not hebi by the Catholic Church to the devil, and the virtues of 
heretics were regarded as an instance of the devil transforming 
himself into an angel of light (ii. 91). Irenaeus ascribes Satan’s 
fall to “ pride and arrogance and envy of God’s creation ” ; and 
traces man’s deliverance from Satan to (.'hrist’s victory in re- 
sisting his temptations ; but also, guided by certain Pauline 
passages, represents the death of ("hrist “ as a ransom paid to the 
* apostasy ’ for men who had fallen into captivity ” (ii. 290). 1-Je 
does not admit that Satan has any lawful claim on man, or that, 
God practised a deceit on him, as later fathers taught. This 
theory of the atonement was formulated by Origen. “ By his 
successful temptation the devil acfjuired a right over men. God 
offered ('hrist's soul for that of men. But the devil was duped, 
as Christ overcame both him and death ” (p. 367). It was held 
by Gregory of Nyssa, Ambrose, W'ho uses the phrase pi a fraus, 
Augustine, I-eo I., and Gregory T., who expresses it in its ivorst 
form. “ The humanity of Christ wt.s the bait ; the fish, the 
devil, snapped at it, and w%as left hanging on the in^'isible hook, 
Christ’s divinity ” (iii. 307). In Athanasius the relation of the 
work of Christ to Satan retires into the liackgroimd, Gregory of 
Nazianzus and John of Damascus fell scruples about this view. 
It is expressly repudiated by Anselm and Abelard. Peter the 
Lombard asserted it, disregarding these objections. Bernard 
represents man's bondage to Satan “ as righteously permitted 
us a ju.st retribution for sin,” he being “ the executioner of the 
divine justice.” Another theory of ( 3 rigen’s found less acce{)t- 
ancc. The devil, as a being resulting from God’s will, cannot 
always remain a devil. The possiliility of his redemption, 
however, was in the 5th century branded as a heresy. Persian 
dualism was brought into contact with (‘hristian thought in tlie 
doctrine of Mani ; and it is permissible to believe that ihe gloomy 
view's of Augustine regarding man’s condition are due in some 
measure to this influence. M.ani taught that Satan with his 
demons, sprung from the kingdom of darkness, attacked the 
realm of light, the earth, defeated man sent against him by the 
God of light, but was overthrow'n by the God of light, who then 
delivered the primeval man (iii. 324). “ During the middle 

ages,” s:iys Tulloch, “ the belief in the devil was absorbing — 
saints conceived themselves and others to be in constant conflict 
writh him.” This superstition, perhaps at its strongest in the 
13th to the 15th century, passed into Protestantism. Luther 
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was always conscious of the presence and opposition of Satan. 
“ As I found he was about to begin again,” says Luther, “ I 
gathered together my books, and got into bed. Another time in 
3 ie night 1 heard him above my cell walking in the cloister, but 
as I knew it was the devil I paid no attention to him and went to 
sleep.” He held that this world will pass away with its pleasures, 
as there can be no real improvement in it, for the devil continues 
in it to ply his daring and seductive devices (vii. jqi). 1 . A. 
Domer (CAm/iAw Doctrine^ iii. p. 93) sums up Protestant doctrine 
as follows : — “ He is brought into relation with natural sinfulness, 
and the impulse to evil thoughts and deeds is ascrilied to him. 
The dominion of evil-over men is also represented as a slavery 
to Satan, and this as punishment. He has his full power in the 
extra-Christian world. But his power is broken by Christ, and 
by his word victory over him is to be won. The power of creating 
anything is also denied the devil, and only the power of corrupting 
substances is conceded to him. But it is only at the I^ist Judg- 
ment thill, his power is wholly annihilated ; he is himself delivered 
up to eternal punishment.” This belief in the devil was specially 
strong in Scotland among both clergy and laity in the 17 th 
century. “ The devil wiis always and literally at hand,” says 
Buckle, “ he was haunting them, speaking to them, and tempting 
them. Go where they would lie was there.” 

In more recent times a great variety of opinions has been 
expressed on this subject. J. S. Semler denied the reality of 
demonic possession, and held that Christ in his language accom- 
modated himself to the views of the sick whom he was seeking to 
cure. Kant regarded the devil as a personification of the radical 
evil in man. Daub in his Judas Ishrarioth argued that a finite 
evil presupposes an absolute evil, and the absolute evil as real 
must be in a person. ScheJling regarde'd the devil as, not a. 
person, but a real jirinciple, a spirit let loose by the freedom <»f 
man. Schleicrmarher was an uncompromising opponent of the 
common belief. “ Ihe prolilem remains to seek evil rather in 
self than in Satan, Satan only showing the limits of our self- 
knowledge.'’ Dorncr has formulated a theory which explains 
the devoiopinent of the ('once])tion of Satan in the Holy Scriptures 
as in correspondence with an evolution in the character of 
Satan. “ Satan appears in ScTijiture under four leading char- 
acters : “first as the tempter of Ircedom, wh.o desires to bring to 
decision, secondly as the accuser, who by virtue of the law retorts 
criminality on man ; thirdly as the instrument of the Divine, 
whie,h brings evil and death upon men ; fourthly and lastly he 
is described, especially in the jNew 1 estament, as tlie enemy J)f 
God and man.” He supposes “ a change in Satan in the ('ourse 
of the history of the divine revelation, in conflict with which he 
came step by step to be a sworn enemy of God and man, especially 
in the New 'I'estament times, in which, on the other hand, his 
power is broken at the root by Christ.” Tic argues that “ the 
world-order, being in process as a moral order, permits breaches 
everywhere into which Satan can obtain entrance ” (pp. 00, 102). 
H. 1 .. Martensen gives oven freer rein to specnlation. “ The evil 
prini'iple,” he says, “ has in itself no personality, but attains 
a progressively universal personality in its kingdom ; it has no 
individual personality, save only in individual creatures, who in 
an especial manner make themselves its organs ; ljut among 
these is one creature in whom the principle is so hypostasizod 
that he has become the centre and head of the kingdom of evil ” 
{Do^motirSy p. 199). A. Ritschl gives no place in his construc- 
tive doctrine to the belief in the devil ; but recognizes tb it the 
mutual action of individual sinners on one anotlier constitutes a 
kingdom of sin, opposed to the Kingdom of God (A. K. Garvie, 
The Riischlian theology, p. 304). Kaftan affirms that a “ doctrine 
about Satan can as little be established as about angels, as faith 
can say nothing about it, and nothing is gained it for the 
dogmatic explanation of evil. "Fliis whole province must be left 
to the immediate world-view of the pious. 'Jbe idea of Satan will 
on account of the Scriptures not disappear from it, and it would 
be arrogant to wish to set it aside. Only let everyone keep the 
thought that Satan also stands under the commission of the 
Almighty God, and that no one must suppose that by leading 
back his sins to a Satanic temptation be can get rid of his own 


guilt. To transgress these limits is to assail faith ” {Dogmatik, 
p. 348). In tlie book entitled Evil aud Evolution there is “an 
attempt to turn the light of modern science on to the ancient 
mystery of evil.” The author contends that the existence of evil 
is liest explained by assuming that God is confronted with Satan, 
who in the process of evolution interferes with the divine designs, 
an interference which the instability of such an evoU ing process 
makes not incredible. Satan is, however, held to be a creature 
who has by abuse of his freedom been estranged from, and 
opposed to his Creator, and who at last will be conquered bv 
moral means. W. M. Alexander in his book on demonic possession 
maintains that “the confession of Jesus as the Hessiah or Son 
of God is the classical criterion of genuine demonic possession ” 
(p. 150), and argues that as “ the Incarnat ion indicated the 
establishment of the kingdom of hea<MMi upon earth,” there took 
place “ a counter movement among the powers of darkness,” of 
which “ genuine demonic possession was one of the manifesta- 
tions ” (p. 24g). 

Interesting as these speculations are, it may be confidently 
affirmed that belief in Satan is not now generally regarded as an 
essential article of tlie (brislian faith, nor is it found to l)e an 
indispensable element of ('hristiaii expcritnice. On the oni^ hand 
science has so explained many of the processes of outer nature 
and of the inner life of man as to leave no room for Satanic agency. 
On the other hand the modern view of the inspiration of the 
Scriptures does not necessitate the acceptance of the doctrine oi 
the Scriptures on this suhj(H*t as finally and absolutely aiubori- 
tative. The teaching of Jesus even in this matter may bc' a* - 
c'ounted for as either an accommodation to the views of those 
with whom he was dcjaling, or more proliahly as a proof of the* 
limit Jit ion of knowledge which was a iK!C(‘ssary condition of lhi‘ 
incarnation, for it cannot be contended that as revoaler of God 
and redcManer of men it was imperative that he .should either 
correct or confirm men's be)it;fs in this respert. ’Jbe ])ossibility 
of the existcnc'e of evil spirits, organized under one IcmcIcm- Satan 
to tempt man and op])()se God, cannot be dcniiod : the siiflicicmcy 
of the evidence for such evil agency may, howevcM’, be douldod ; 
the necessity of any such lielic^f for ('hristian thought and 
life cannot, therefore, be affirmed. (See also Df.monokoc.v ; 
Posskssioln.) (A. 

DEVIZES, a marked, tmvn and municipal borough in the 
Devizes [)arliamentary division of Wiltshire. ICngland, 86 m. W'. 
by S. of London by the Grc^at Western railway. Pop. (iqoi) 
6532. Its c'astle was built on a longue of land Hanked by two 
deep rjxvinC'S, and Ixbind tins the towai grew u]) in a semicirc:le 
on a stretch of bjire and cxposi.d tableland. Its main stnu;ts, in 
w^hicb a few ancient timbered Iujuscs arc left, radiate from thc’ 
market place, where stands a Gothic cross, the gift of Tami 
Sidmouth in 1S14. The Rennet and Avon ( anal skirls the town 
I on the N., passing over the high ground through a chain ol thirty- 
nine locks. St John’s church, one of the most interesting in 
Wiltshire, is cruciform, with a massive central tower, based tip<»n 
two round and two pointed arches. It was originallv Norman of 
the T2th century, and thc chancel arch and low vaulted ehaiH cl, 
in this style, are very fine. In the interior several an<i(‘ni. 
monuments of the SiiLtons and lieathcotes an; pn\se.rve«!, 
besides some bca.utiful carved stone wairk, and two rich cia’lings of 
oak over thc (’bap(^ls. St Alary's, a smaller (biireh, is partly 
Norman, but was rebuilt in the i5tli and again in tin; iqth cen ■ 
tllr^^ Its lof t.y clercstoried nave has an elab< ii at ely carved t itnlHT 
roof, and the south porch, though rcjiaired in 1612, preservi;:: 
its Norman mouldings. TTie woolle.n industries of Devizes ha\ 
lost their prosperity ; but there is a large grain trade, with 
engineering works, breweries, and manufactures of silk, snull, 
tobac(u> and agriiailtiiral implements. I’hc town is governed 
by a mayor, six aldermen and eighteen councillors. .Area, 906 
acres. 

Devizes {Divisis, la Devise, De Vies) does not apf)ear in any 
historical document prior to the reign of Henry I., when tlie 
constniction of a castle of exceptional magnificence by Roger, 
bishop of Salisbury, at once constituted the town an irnfiorlant 
political centre, and led to its speedy development. After the 
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disgrace of Roger in 1139 the castle was seized by the Oown ; 
in the 14th century it formed part of the dowry of the queens of 
England, and figured prominently in history until its capture and 
demolition by Cromwell in the Civil War of the 17th century. 
Devizes l)ecame a borough by prescription, and the first charter 
from Matilda, confirmed by successive later sovereigns, merely 
grants exemption from certain tolls and the enjoyment of un- 
disturbed peace. Edward 111 . added a clause conferring on the 
town the liberties of Marlborough, and Richard 11 . instituted a 
coroner. A gild merchant was granted by Edward 1 ., Edward II . 
and Edward 111 ., and in 1614 was divided into the three companies 
of drapers, mercers and leathersellers. The present governing 
charters were issued by James I. and Charles I., the latter being 
little more than a confirmation of the former, which instituted a 
common council consisting of a mayor, a town clerk and thirty-six 
capi till burgesses. 'Fhese charters were surrendered to Charles II., 
and a new one was conferred by James IT., but aliandoned three 
years later in favour of the original grant. Devizes returned two 
members to parliament from 1 295, until deprived of one member 
by the Representation of the Veciple Act of 1867, and of the other 
by the Re-distribulion Act of 1 885. The woollen manufacture was 
the sla])le industry of the town from the reign of Edward 111 . 
until the middle of the 18th century, when complaints as to tlie 
decay (^f trade began to be jjrevalent. In the reign of Elizal>eth 
the market was held on Monday, and there were two annual fairs 
at the feasts (»f the Purification of tlie Virgin and the Decollation 
tif John the Baptist. 'I’lie market was transferred to Thursday 
in the next reign, and the fairs in the 18th century had become 
seven in number. 

Se<‘ yiifoyia Ctmvty ll‘/7/.v///Vc ; Tfisintv of 

(Dfvizrs, iSso). 

DEVOLUTION, WAR OF (1667-68), the name applied to 
the WMF which arose <nit of Liniis XIV.’s claims to certain 
Spanish territories in right of his wife Maria Theresa, upon 
whom th(; ownership was alleged to have “ devolved.’' (See, for 
the military operations, Dutch W'ars.) The war was ended by 
the treaty of Aix-la-(‘hapellc in i6<)8. 

DEVON, EARLS OF, Erom the family of De Redvers (De 
Ripuariis : Ri\ iers), who liad lieen earls of De\'on from about 
n 03 , this title passed to Hugh de Courtenay (c. 1275-1340), 
the representative of a prominent family in the county (see 
CiibVxui's “ digression in chap. Ixi. of the DccUne atul Fall, ed. 
Bury), but was subscqiicntl>' forfeited In' Thomas Courtenay 
(1.J32-1462), a Lancastrian who was beheaded after the battle 
of 'l'owt«»n. It was re^'i^'ell in 1485 in favour of Edward 
( ourlenay (d. 1509), whose son Sir William (d. 1511) married 
( athcrine, daughter of Edward TV. Too great proximity to the 
throne led to his attainder, but his son Henry (r. 14(^8-1539) >vas 
restored in blood in 1517 as earl of Devon, and in 1525 was created 
mar()U(^ss of Exeter ; his second wife was a daughter of William 
Blount, ..|th Lord Mount joy. 1 'he title again sii tiered forfeiture 
on Henry’s exc^cution, but in 1553 it was recreates! for his S(.m 
Edward (1526-1550). At the hitters death it became d(»rmant 
in the Caiurtenay family, till in 1831 a claim by a collateral branch 
was allowed by the House of Lords, and the earldom of Devon 
was restored to the peerage, still being held by the head of 
the (i)iirtenays. 'Fhe earlier carls of l)evon were referred to 
occasionally as earls of Devonshire, but the former variant has 
pre\ ailed, and the lattcj: is now solely used for the earldom and 
dukedom held by the Cavendishes (set*. Devon sni re, E.\rt.s and 
Di kes of, and also the article (’oitr'ienay). 

DEVONIAN SYSTEM, in geology, the name applied to series 
of stratified fossil if eroiis and igneous rocks that \\ere formed 
during the Devonian period, that is, in the interval of time 
between the clo.se of the Silurian jieriod and the beginning of the 
CarV>oniferous ; it includes the marines Devonian and an estuarine 
Old Red Sandstone scries of strata, 'llio name “ Devonian ” wtis 
introduced in 1820 by Sir R. Murchison and A. Sedgwick to 
describe the olderrocks of Cornwall and Devon w’hich W. Lonsdale 
had shown, from an examination of the fossils, to be intermediate 
between the Silurian and ('arboniferous. 'I'he same two workers 
also carried on further reseirches upon the same r(Kks of the 


European continent, where already several others, F. Roemcr, 
H. E. Beyrich, &c., were endeavouring to elucidate the succession 
of strata in this portion of the “ Transition Series.” The labours 
of these earlier workers, including in addition to those already 
mentioned, the brothers F. and G. von Sandberger, A. Dumont, 
J. Gosselet, E. J. A. d’Archiac, E, P. de Verneuil and H. von 



Decben, although somewhat modified by later students, f(»rmed 
the foundation upon which the modern classification of the 
Devonian rocks is based. 

of the Devonian Facies, 

Notwithstanding the fact that it was in Devonshire and Cornwall 
tliat the Devonian rocks were first distLnguished, it is in central 
ICnropc that tljc succession of strata is most clearly made out, and 
here, too, their geolo/dcal position was liisl indicat(‘d l>y Die founders 
of the system, Sedgwick aiul Murchison. 

Continental liuropc. — Devonian rocks occui)y a large area in the 
ctmtn* of Europe, exteiuling from the Ardennes Ihrough the south 
of B' lgiiiin across Rhenish l*russia to Darmstadt. They are bi^st 
known from tlie ■|)icturescjue which have been cut iliroiigh 

them by the Rhine below Biiigi*n and by the Moselle below IVeyes. 
'They rea])pear from uni.l(*r youngm* formations in Brittany, in the 
Ilarz and 'J huringia, and lire exposed in Eranconia, Saxony, Silesia. 
.\orlli ^Moravia and eastern Galicia. Tin? ]>riiicip.al subdivisions of 
the system in the more typical areas are indicated in 'fable 1. 

This threefold subdivision, with a central mass of calcareous strata, 
is traceable westwards tlirough Belgium (where the ( -alcaire de- Give! 
represents the Stnui'acephahis limestone of the Kifel) and eastwards 
into the Harz. The rocks reap]iear with local pet rograj)! deal 
iiuKlilications. but with a remarkable ])ersisteiice of gcaieral pala(?onl.o- 
logical characters, in Eastern Thuringia, Eranconia, Saxony. Sik'sia, 
(he north of Moravia and East Galicia. Devonian rocks have been 
detected among the crumpled rocks of the Slyrian Alps by means of 
the evidence of abundant corals, cephalojwds, gasleropods, lamelli- 
braiichs and other orgaidc remains. I'eiiiajis in other tracts of the 
Alps, as well as in the Carj^athian range, similar shales, limestones 
and dolomites, though as yi-t unfossiliferous, but containing ores of 
silviu , lirad, mercury, zinc, cobalt and other metals, may be referable 
to the Devonian system. 

Tn the centre of Europe, therefore, the Devonian rocks consist of 
a vast thickness of dark-grey sandy and shaly rocks, with occasional 
.seams of limestone, and in particular witli om?' thick central calcareous 
zone. These rocks are characterized in the lower zones by numerous 
broad- winged spiriftTS and by peculiar trilobiles {Phacops, Homa- 
lonoiiis, <S:c.) which, though generically like those of the Silurian 
system, arc specifically distinct. The central calcareous zone abounds 
in corals and crinoids as well as in numerous Ijrachiopods. Tn the 
higliest bands a profusion of coiled ce]>halopods {Clvmenia) occurs in 
some of the limtrstones, while the shales are crowded with a small 
but characteristic ostracod crustacean {CypHdina). Here* and there 
traces of fishes have b(*en found, more especially in the Eifel, but 
seldom in such a state of preservalion as to warrant their being 
assigned to any definite place in the zoological scale. Subseqiienlly, 
however, E. Beyrich has doscriljcd from Gerolstcin in the Eifel an 
undoubted species of Pterichthys, wduch. as it cannot be certainly 
identified with any known form, he names P. Rhenanus, A Coccnslcns 
has been descrilied by F. A. Rotuner from the Harz, and still 
later one has been citeil from Bicken near Herborn by V. Kocnen ; 
l)iit, as Beyrich points out, there may be somtr douVjt as to whether the 
latter is not a Pterichthys. .\ Ctenacanthus, S(*emingly nndistinguish- 
able from tlie C. Bohemiem of Barrandc's fetage G, has also been 
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oblainod from the Lower Devonian " Ncreitonschichtcn ” ol 
Thuringia. The characteristic Holoptychius nohiltssimus has been 
detected in the I'sammite de Condroz, which in Didgium forms 
a characteristic sandy portion of the Upper Devonian rocks. 
These arc interesting facts, as helping to link the Devonian and Okl 
Red Sandstone types together. But thej' are as yet too few and 
imsiipporled to warrant any large deduction as to” the correlations 
between tlieso types. 

It is in the north-cast of Europe that the Devonian and Old Red 
Sandstone appear to be united into one system, where the limestones 
and marine organisms of the one are interstratilied with the fisli- 
l)caring sandstones and sliales of the other. In Russia, as wa>. 
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; of tlic Silurian rocks on which they rest, for tliey are found gradually 
to overlap l^p|)er and Lower Silurian forination.s. 

1 he chief interest of tlu* Russiati rocks of this ago lies in the fact, 
lirst signalized by Murchison and his associates, that thev unite 
within tliemselves the cliaiacters of the ])e\onisin and the Old Red 
Sandstone tyju'.s. In some districts they consist largely of lime- 
stones. in otiiers of red sandstones and marls. In the former tliey 
present molluscs and oth(?r marine organisms of known Devonian 
s])ecies ; in the latter they a fiord renuuns of fishes, some ol which 
are specifically identical willi those of the Old Red Saiidst(me of 
Scotland, 'flu* distribution of thesi* two ])alaeonlological types in 
i Russia is traced by Murchison to the lithological characters of tin- 
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siiowii in tile great work Vi’z/ssiV/ rtJ/rf //a; (yi'f// by Murchison, rocks, and consequent original diversities of phy.sical conditions, 
Dc Verneuil and Keyserling, rocks intermediale between the Up]KT rather than to ditlerences of age. Tnrleed ca.-es occur where in the 
Silurian and Carboniferous Limestone formations cover an extent same band oi rfKk Devonian shells and Old Red .Sandstone fishes lie 
of surface larger than the British Islands. This wide development • commingled. In the belt of the formation wliicli extends sonih- 

arhses not from the thickne.ss but from the undisturbed horizontal I v.ards from .Archangel ami tlu* W hite Sea. the strata, consist of .sands 

character of the strata. Like the Silurian fonnatious described else- | and marls, and contain only fish reniain.s. Traced through Il «/ 
whesre, they remain to this dav nearlv a.s llat and unaltered as thev . Baltic ]irovinces, they an* found to ]«ass into red ami gnren mail'-:, 
were originallv laid down. Judged by mere vertical depth, they ’ days, thin limestones and .samlstoms. with beds of gypsum. In 
present but a meagre representative the massivi* Devonian grey- ' some of thi- calcareous bands such fossils occur as Orflns siriaitiia. 
wacko and limestone of Germany, or of the Okl Red Sandstone of i Spirtferina prisca. Lrpiatnia pmductoidcs, Sptrifer catfaratux. SJnrorhn 
Britain. Yet va.st though the area is over which tliev form tJie omphafoidrs and Orihoevrns suhftistforme. In 
surface rock, it is ]irobably only a smiill portion of their total extent ; ■ Holoptychius and other well known fishes of the Okl Red handslone 
for they arc found turned up from under the newer formations along occur. Followed .still fartlier in the south, as far as the watersnen 
the flank of the Ural chain. It would thus .seem that they .spread between Orel and Voronezh, the Devonian rocks lose their reO 
continuously across the whole breadth of Russia in Europe. Thoiieh j colour and sandy cliaracter. and become lliin-ljeddefl yellow linu.- 
almost everywhere iindi.sturbed, they afford evidence! of .some * stones, and dolomites with soft g’n en and l ine marls. Trace- <u salt 

terrestrial oscillation between the time of tlieir formation and that ' deposits are indicated l»j' oicci.sional saline sjinngs. It j- evident 
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that the geographical conditions of tlic Russian area during the 
l)evoiiian period must have closely resembled those of the Rhine 
basin and central EZngland during the Triassic period. The Russian 
J.)cvonian rocks have been classitied in Table TI. There is an 
anquestionulile passage of the uppermost Devonian rocks of Russia 
into the base of the Carboniferous system. 

The Lower Devonian of the Harz contains a fauna which is very 
dilIe'->‘T)t from that of tlie Rhenish region ; to this facies the name 


The fossil evidence clearly shows the close agreement of the 
Rhenish and south Devonshire areas. In north Devonshire the 
Devonian rocks iiass upward without break into the Culm. 

North America.— Jn North America the Devonian rocks are 
extensively developed ; they have been studied most closely in the 
New York region, where they are classitied according to Tabic IV. 

The classification below is not capable of appheation over the 
states generally and further details are required from many of the 
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“ Uercyniau ” has been applied, and the comdation of liu! stiala 
has been a source of ])roloiiged discussion among conliiu'utal 
geoU»gists. A similar fauna ap])ears in Txiwer Devonian of Roheiiiia. 
in Ifritlany (limestone ol lirbray) ami in the Urals. The Upper 
Devonian ol tlie Harz JJassl^H up into the Culm. 

In the eastern Thuringian Eichlelgebirge the upper divi.sion is 
rej)resenled l.»y Clymeuia limestone and Cyf^ndina slates with Adort 
liniestom*, diabase and IManschwitzer tuit in the lower The 

middle division has <liabast:s and lulls at the top with lentaculile 
.ind Nereite shales and limestones below. The ui»per jiart of the 
Lower Devonian, the sandy shale of Sltdnaeli, rests imcoiiformably 
upon Silurian rocks. In the Carnic Alps are coral retd limestones, 
lilt! etiuivalents of the Iberg limesUme, which attain an t ncirmoiis 
thickness; tlu?se are underlain by coral limestones witli fossils 
similar to those of the Konjeprus limestone of Bohemia; below 
these are shales and nodular limest tines witli goiiiatites. I'lie 
I )evonian rocks tif Poland are sandy in the lower, and more calcareous 
in the upper parts. Tliev are of interest because while the upper 
portitjiis agree closely with tlie Rhenish facies, from the top of the 
(.'obleiitzieii upwards, in the sandy beds near tin; base <.)Id Red 
Sandstone lislu;s (Coccostcus, tVc.) fire founci. In France Devonian 
rocks are found well ilevelo]H;d in Biiilany, as indicated in the table, 
also in Normandy and Maine ; in tlie Bouloimais district only tlie 
middle and upper divisions are known. In south France in the 
neighbourhood of Cabii6ri;s, about Montpellier and in the Montagne 
Noire, all three divisions are found in a highly calcareous condition. 
Devonian rocks are recognized, though freipiently much meta- 
inor]»h()sed, oh both the northern and .southern Hanks of the 
Pyrenees; whik' on the Spanish ]ieninsiila they are extensively 
4levelo]H;d. In Asturias they are no less than 3280 ft. thick, all three 
divisions and most tif the central Kuropean subdivisions are prt*sent. 
In general, the Lower Devonian fossils of Spain bear a markird 
resemblance to those of Brittany. 

Asia. - From tin; ITral Mountains eastward, Devonian rocks have 
been traced from point to point right across Asia. In the Altai 
Mountains they are represented by limestones of Coblentzien age 
witli a fauna p'ossirssing Ifercynijin features. The same features are 
observed in the Devonian of tlie Kougnetsk basin, and in Turkestan. 
WeH-devi;lop«*d quartzites with slates and dialiases are found south 
of Yarkand and Khotan. Middle and Upper Devonian strata are 
widespread in ('liina. UppiT Devonian rocks are RX'orded from 
Persia, and from the Hindu Kush 011 the right bank of the Chitral 
river. 

England . — In England the original Devonian rocks are developed 
in Devon and Cornwall and west Somerset. In north Devonshire 
thesi; rocks consist of sandstones, grits and slates, while in south 
Devon there arc, in addition, thick beds of massive limestone, and 
intercalations of lavas and tuffs. The interpretation of the strati- 
grajihy in this region is a difficult matter, partly on account of the 
absence of good exposures with fossils, and partly through the 
disturl^ed condition of the rocks. The system has been subdivided 
as shown in Table III. 


regions where Devonian rocks have been recognized, but every- 
where the broad threefold division seems to obtain. In Maryland 
the following arrangement has been adopted - (i) Helderl.H;rg=i 
( xieymans ; (2) Oriskany ; {,i) Romney =.Kri an ; (.4) Jennings = 

Genesee and Portage; (5) I la.in])sliin‘ = Catskill in jiart. In tlie 
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j Foreland grits and slates. 
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interior the llelderLxTgian is missing and the system commences 
with (i) Oriskany, (2) Onondaga, (3) Hamilton/ (4) Portage (and 
Genesee), (5) Clmmung. 

The Hclderbergian series is mainly confined to the eastern part 
of the continent; there is a northern development in Maine, and 
in Canada (Gaspc, New Brunswick. Nova Scotia and Montreal) ; 
an Appalachian Iwlt, and a lower Mississippian region. The scries 
as a whole is mainly calcanrous (2000 ft. in Gaspe), and thins 
out towards the west. The fauna has Hcrcynian affinities. The 
Oriskany formation consi.sts largely of coarse sandstones ; it is thin 
in New York, but in Maryland and Virginia it is several hundred feet 
thick. It is more widespread than the underl5nng Helderbcrgian. 
The Lower Devonian appears to be thick in northern Maine and in 
Gasx>6, New' Brunswick and Nova Scotia, but neither the palaeon- 
tology nor the stratigraphy has been completely worked out. 
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In the Middle Devonian the thin clastic deposits at the base, 
Esopus and Schoharie grits, have not been diilcrentiated west of the 
Appalachian region ; but the Onondaga limestones are much more 
extensive. The Erian series is often described as the Hamilton sc:ru;s 
outside the New York district, where the Marcellus shales arc grouped 
together with the Hamilton shales, and numerous local subdivisions 
are included, as in Ohio, Kentucky and Tennessee. The rocks an*, 
mostly shales or slates, but limestones predominate in the western 
development. In Pennsylvania the Hamilton series is from 1500 ft. 
to 5000 ft. tliick, but in the more calcareous western extemsidn it is 
much tluTincr. The Marcdlus shales are bituminous in ]ilaccs. 

The Senecan scries is composed of shallow-water deposits ; the 
Tully limestone, a local bed in New York, thins out in places into a 
layer of pyrites which contains a remarkable dwarfed fauna. The 
bituminous Goncset; shales are thickest in Pennsylvania (300 ft.) ; 
25 ft. on Lake Erie. The shales and sandstones of tlie Portage 
formation reach 1000 ft. to 1400 ft. in westtrrn New York. In the 
Chautauquan series the Clu^miing fonnation is not always clearly 
separable from the Portage beds, it is a .sandstone and conglomerate 
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lonnatiou which n*achcs its maximum thickness {i'.ooo f(.) in 
Pennsylvania, but thins rapidly towards th(* west. In the Catskill 
legion the Upper Devonian has an Old Retl facies- n*d sliales and 
sandstones with a freshwater and brackish laima. 

Although the correlation of the strata lias only advanced a short 
distance, there is no doubt as to the pivstmce of imdilferentiated 
Devonian rocks in many jiarts of the continent. In the Great Plains 
this system ap^iears to be absent, but it is reiireseiiled in Colorado, 
Utah, Nevada, Wyoming, Montana. California and Arizona; Devon- 
ian rocks occur between the Sierras and the Kocky ^Mountains, 
in the Arbiickle Mountains of Oklahoma and in 'Vexas. In the 
western interior linu^stones predominate ; ()Ooo ft. of limestone; an* 
found at Eureka, Nevada, lieiieatli 2000 ft. (jf .shale. On the Pacific 
coast metamon^hisin of tlie rock.s is common, and lava-flow.s anti 
tulls occur in them. 

In Canada, luvsides the occuiTence.s previously mentioned in Ihe 
cast(;rn region, Devonian strata are found in considerable force along 
the course; of the Mackenzie river and tlu; Canadian Rocki(*s, wheiunr 
they stretch out. into Alaska. It is probable, however, that much 
that is now cUissed as Devonian in Canada will prove on fossil 
evidence to be Carbonileroii;- 

South America, Africa, Australia, -in South America the 
Devonian is well developed; in Argentina, Bolivia, Brazil, Peru 
and the Falkland Islands, the palaeontological horizon is about, 
the junction of the Lower and Middle divisions, and the fauna has 
aftinilies with the Hamilton shales ol North .\merica. Nearly allied 
to the South American Devonian is that of South Africa, where they 
arc n;presented by the Bokkevold beds in the Cape sy.steni. In 
Australia wc find Lower Devonian consisting of coarse littoral 
deposit.s with volcanic rocks ; and a Middle division with coral 
limestones in Victoria, New South Wales and Queensland ; an Up]x.*r 
division, has also been observed. In New Zealand the Devonian is 
well cxposerl in the Rcefton mining field ; and it has been suggested 
that much of the highly mctamor|^hosed rock may belong to this 
.sy.stcm. 

Stratigraphy of the Old Red Sandstone Facies. 

The Old Red Sandstone of Britain, nc.cording to Sir Archibald 
Gcikie, " consists of two subdivisi(ms, the lower of which passes down 
conformably into the Upper Silurian deposits, the upper shading ofl * 


in the same manner into the l»a.sc of the Carboniferous system, while 
J other by an unconf or inability.” Tlic 

(lid Red .strata appear to have b(;en deposited in a number of 
elongated lakes or lagoons, approximately ])arallc:l to one another, 
with a general alignment in a N.E.-S.W. dinction. To these anas 
of deposit Sir A. Geikie has assigned convenient distinctive names. 

In Scotland tlie two divisions of the systi*m are sharply sejiarated 
by a pronounced uncon forma bility which is probably indicative 
of a prolonged interval of erosion. In the central vailev b(;tw<;en 
the base of the Highlands aiul the soutlurn uplands lay ” Lakt* 
Caledonia.” Here ihe lower division ls made, up ol som»* .lo.ouo li. 
of shallow-water deposits, reddish-brown, yvllow and gny saiul- 
stones and conglomerates, with occasional ‘‘ cornstones,” and thin 
hmestones. The grey flagstones with shales are almost conlinetl 
Forfarshire, and are known as the ” Arbroath tlags.” Inti ibeddt'd 
volcanic rocks, andesites. daciti;s, diabases, with agglomerates and 
tnHs constitute an important feature, and attain a thickness 01 
6000 ft. in the l*entland and Ochil hills. A liiii* of old volcanic vents 
may be traced in a direction roughly parallel to the tn^nd of the 
great central valley. On tlu; northern side of tlie lligldaiids was 
“ Lake OrcAdie,” presumably imich larger than the foregoing lake, 
though its boundaries are not tie tern unable. It lay ovi*r Moray 
Firth and the east of Ross and Sutlierland, and e.xteu<lt*d from 
('aithness to the Orkney Islands and S. Slu*llands. It may t;vcn have 
stretchetl across to Norway.w'heri; similarroi;k.s arefoiind in Sogneljord 
and Dalsfjord, and may iiave hud comniimications with soiiu* parts 
of northern Russia. Vi*ry ciiaractc'ristic of this area are t lu* Caitline.ss 
dags, dark grey and bituminous, which, wiiii the red sandstones and 
conglomerates at tlu;ir base, probably attain a tlhckne.ss of 16.000 It. 
The somcwliat peculiar fauna of this series led Murcliison to cla.ss 
Mu; Hags as Miclclle Devonian. In the Shetland Islaiul;: ec.iiteivijjo- 
raiieous volcanic rtK^ks have bei*n observed. Over 1 lit* wu^ii ol Aigyll- 
sliire lay ” Lakt; Lome ” ; here the volcanic roc.ks pit dominate, they 
are intercalated with shiillow-water dejiosii;:. A : iiudar set of rocks 
occufiy tlu; Ch(;viot district. 

Tlu* upper division of the Old Red Saiulsltaie is iv presi.-iited in 
Shropsliire and South Wales by a gieat series ut n-d rocks, shales, 
samistoncs and marls, some 10.000 ft. thick. 'Huy contain few 
iossiis, and no break has ytd bi*en found in the series. In Sctillaiul 
this scrie.s was de]>o.sited in basins wliidi correspond only ])arlially 
with those of the earlier lu riotl. They are 'well dtaelopeil in central 
Scotland over the ItAvlaiids boidtiing tlie Moray J’irtli. Intei- 
bt*.ddetl lavas and InlTs are ftiuiid in 1 he island t)f J ltiy. .\ii iiileresting 
li;atiire of tliis series is tlie occinreiict* of greal crovvtls of fo.ssil fishes 
ill .some localities, iiolably at Dura J.>en in J'ilt*. In tlie iiortli ol 
England this si;rit*s rests ii neon form ably iii-on tlu; LtAVvir Old Red 
and the. Silurian. 

Flanking the Silurian liigli groiimJ of Cimiiieiland ami Westmor- 
land, and also in tlie Lammermuir hills and in Flint and Anglesey, 
a brecciated conglomerate, ]m;senling many of the chaiacli js (.)f a 
glacial de]>osil in ]> 1 ;uh‘S, has oMeii be(;n < l;i:*si*d with the Old Red 
Sandstone, Imt in ))arls, at least, it is moii- like.ly to belong to the 
base of the ('arbonih.’rous system. In lit land tlie lower division 
appears to l>e re])n;si*nt.(;tl l»y tlie Dingle beds and Gleiigarilf grits, 
w'hile the Kerry rocks ami the Jviltorean beds of Cork are the 
equivakrnts ol the uj)jH;r division. Rocks of V)ld Retl ly]»e. bolli 
Jowirr and iqipei, are loiiml in Spitzliergi ii and in liear Island. In 
New Brunswick and Nova Scotia tin; Old R< tl lacii s is exteiisively 
tieveloped. I'he Gaspe saiulstoiies have lu-eii t.*stiina.lril at 703b ft. 
thick. In ]iarts of wcslein Russia (“)ld Ri d Sa.iid;aone fossils are 
found in betls iritercfilatcd with others coataining. marine fauna ol 
tlu; Devonian facies. 

Dn'Oiiifin and Old Red Saiidsitoir l\'nnns. 

The two types ol sedmienl formed timing this period- the marine 
Devonian and the. lamujnal Olil .Ked Sandstoiu;— re]>resenf.iiig as they 
do two different but essentially conti nijioniueous jShases ol ]diysical 
coiidilion, an* occupunl l>y two strikingly dissimilar faunas. Doubt 
less at all limes there weft; ve.eioiis ot lie’ earth that were marked oil 
no less clearly from the normal marine condilions of wliit h v.e liave 
rt;conls ; but tins period is the t:irlit;.st in which lliese wjnial loiis ol 
environment are made obvious. In some n.s])ecls the faunal break 
between the older Silurian below' ami tl»e youiiec i < arbonilerous 
above is not strongly marked ; and in certain area.*- a very close 
'dationship can be shown to e\i.;l belwti.n M>e t;)der Devonian and 
the former, and the younger Devtuiian ami the lalti;r. Nevertheles;.. 
takem eis a whok;, the life of tliis j>eiu>d l;ears a distinct stain]) of 
individuality. 

The tw’o most promin<;nt fealiires of the JKvoniaTi sea;, an; ]>ie- 
sented Viy corals and bracliiopoils. The corals were al'niidaiit 
individually and varied in lorm ; ami tliey an; so distinctive ul the 
period that no Devonian species has yet been found eii her in the 
Silurian or in the Carl>onifeiou.s, They built reefs, as in the pn-sent 
day, and conlribut<*d to the formation of liTiiestom; masses in 
Devonshire, on the continent of IMiropc and in Nortli Ameriia. 
Rugose and tabulate forms prevailed; among the former the 
cyalhophvllids {Cyathophvllum) were important, Phillipsaslraca, 
Zaphrentts. Acervitlaria and the curious Calccola (sandalina), an 
operciilate genus which has given palacumlologists much fivaible m 
its diagnosis, for it has been regarded as a pelecyi>od (hi]>pimt( ) and 
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a brachiopod. Th(; tabulate corals were represented by Favoaitcfi, 
Michelinia, Pleurodictyum, Fistulipora, Pachypora and others. 
Helivlites and Plaxmopora represent the alcyonarians. Stromato- 
poroids were important reel builders. A well - known fossil is 
Heceptarulitex, a gcmiis to which it has been difficult to assign a 
definite place ; it has been tliought to lie a sponge, it may be a 
calcareous alga, or a curious rc?presentative of the foraminifera. 

In the Dt?vonian pericid the brachiopods reached the climax of 
tlu'ir developnurnt ; they compose three-quarters of the known 
fauna, and mon? than iioo species have been described, 
riiaiiges were taking place from the beginning of the ]ieriod in the 
relative importance of genera ; several Silurian forms dropped out, 
and new types were coming in. A noticeable, feature was tlu^ 
development of broad -winged shells in the genus Spirt fer, other 
spiriferiils were Ambocncliat Uurites, Verneuilia. Ortliids and 
pentainerids were waning in im])ortance, while the productids 
[Prodiutiiln, Chonetex, Strophaloxia) were increasing. The stroph- 
omcnids were still flourishing, represented by the genera Leptaena, 
Stropheodonta, Kayxrreila, and otliers. The ancient Lingula, along 
with Crania .and Orhiriiloidm, occur among the inarticulate forms. 
Anoth(‘r long-lived and wide-ranging s])ccies is A try pa relicularix. 
The athyrids wen^ very numerous (Alhyris, Retzia, Mcrisla, Mcristella, 
Kayserfna, i^c.) ; and the rhynchonellids were well represented 
by Vugnax, Hyputhyrix, and several other genera. The inqiortant 
group of terebrntulids appears in this sysb*m ; amongst them 
Stringocephaius is an eminently characteristic I^evonian brachiopod ; 
others are Dielnsma, CrypUmella, Renxxtiaeria and Orixhania. 

The pelecypod molluscs were rejiresented by Pterinca, abundant 
in the lower nuunbers along with other large-winged forms, and by 
Cufullrlln, linchiola .and Curtnnotns in the uppcT members of the 
systtrtn. Other genera .'irt‘ Ai tinodrxma, Carditda, Niicula, Megnlodon, 
AvU ulnprctcn, iV:c. (iasteropods were becoming more im]Hirtant, but 
the simjile capulid forms prevailed : Pfatyrrrax {Caput its), Strapar- 
alius, IHeurotiimaria, Murthisunia, MacroihciUna, Euomphalus. 
Among tlie pUu’0|KKls, Tcntamlites was very abundant in some 
quarters; others were Conulana .and Slvlialinn. In the Devonian 
period the cei^halopods began to make a distinct advance in numbers, 
and in development. The goniatites a^'pe.ar with the genera 
Anarevstex, Aganiatitex, Taynocerax, Baitritcx .and others; and in tlie 
ui>per stratsi tlie clymetioids, forerunners t)l' tlie later ammoiioid.s. 
began to take definite shape. Whik^ .S(*veral new nautiloids {Hama- 
lacerax, Rytirrrax, &c.) made their ajipearance several of the older 
genera still livtrd on (i ht/iatrras, t\itcnoceras, Arlinarcras). 

('rinoicls wen? very abundant in some parts of the Devonian 
.se.a, though they were relatively sea.rc<* in others; they include the 
geiu^ni Ah'bu rinitx, Jfttphn rinux, CitprrsxiH rinitx, Calccocrinux atid 
I'llruthroninus. The cystideans wiTcr falling oil (ProteocysHs. 
Tiaracrinux), l>ul blastoi<ls were in the ascendant (Nnclcocrivu^, 
Cadaster, A'c.). Doth brittle stars, Ophiura, Palac*>phiura, Fugaxit v, 
and true starfishes, Valaeaster, Aspidosonta, were present, as well as 
urchins [Lepidoccnirux). 

When w(? turn to the crustaceans we hav<* to ileal with two distinct 
assemblages, one purely marine, trilobitic, t he o1 lier mainly lacnstrine 
or Lagooiial w'ith a eiiryiiteridian facies. Tlie trilobites hail already 
begun to decline in importance, and .as happens not infrequently with 
def’,eneraling races of beasts anil men, they lK*gan to devidop strange 
eccentricities of ornamentation in some of their genera. A number 
of Silurian genera lived on into tlie fJevonian jieriod, and .somi^ 
gradually di^veloped into new and distinctive forms ; such were 
Praetiix, Uavpes, Cheiritrux, Bronteux and others. Distinct species of 
I'hacaps mark the T-ower and tapper Devonian res]>ec lively, while the 
gemus Dalmania (Odantaehile) was re]irevSeuted by species with an 
almost world-wide niiige. The Ostraeod Futamis (Cypridina) was 
extremely alumdant in ])l;i.ces Cypridinen-Sihkirr while the true 
Cypridina was also present along with Bcyrichia. Lrperditia, Ac. 
'rile Phylhx'.arids, Fchinacaris, F.lcuthrocaris, Trapidocaris, are 
common in the United Stales. It is in tlie Old Red Sandstone that 
tlio euryptcrids are best preserved ; foremost among these* was 
Pterygatus ; P, anglicns has been found in Scotland with a length of 
nearly f> ft. ; Furyptentx. Sliwania, Stylonurus wa-re other genera. 

Iiis’ects appear wa*ll devi'loped. including both orthopterous and 
neuropterous forms, in the New Brunswack rocks. Mr Sciidder 
believed be bad obtained a specimen of Ortlioptera in which a 
stridulating organ was pt-esent. A species of Ephemera, allied to the 
modern may-fly, had a spread of w'ing extending to 5 in. In the 
Scottish Old Red Sandstone myriapods. Kamperaris and A rchidesmus, 
liave been described ; they are somewdiat simpler than more reamt 
forms, each segment being separate, and sujiplied with only one pair 
of walking legs. Spiders and .scori^ions also lived upon tlu* land. 

The great number of fish remains in the Devonian and Old Red 
strata, coupled with the truly remarkable characters possessed 
by some of the forms, has causf*d the ])eriod to be described as the 
"age of fi.shes. " .As iu the case of the crustaceans, referred to above, we 
find fine assemblage more or li»ss peculiar to the frcsliwatcr or brackish 
conditions of the Old Red. and another characteristic of the ni.arine 
Devonian ; on the whole the former is the richer in variety, but there 
seems little doubt that quite a number of genera were’ capable of 
living in either environment, whatever may have been the real 
condition of the Old Red w’ators. Foremost in interest are the curious 
ostracoderms, a remarkable group of creatures possessing many of 


the characteristics of fishes, but more probably belonging to a 
distinct class of organisms, which appears to link the vertebrates with 
the arthropods. They had come into existence late in Silurian 
times ; but it is in the Old Red strata that their remains are most fully 
preserved. They wrere abundant in the fresh or brackish waters of 
Scotland. F.ngland, Wales, Russia and Canada, and are represented 
by such forms as Pleraspis, Cephalaspis, Cyathaspis, Tremataspis, 
Bothrialepis and Pterichlhys, 

In the lower members of the Old Red .series Dipterus, and in the 
upper incmLiers Phaneropleuron, represented the dipnoid lung-fishes ; 
and it is of extreme interest to note that a few of these curious forms 
still survive in the African Ptoioplerus, the Australian Ccralodus and 
the South American Lepidosiren, - -all freshwrater fishes. Distantly 
related to the lung-lishcs were the singular arthrodirans, a group 
pos.sessing the unusual faculty of moving the head in a vertical plane. 
These comprise the w'ide-ranging Cocntsleus with Homosteus and 
Dinichthys, the largest fish of the period. The latter probably 
reached 20 ft. in leiigtli ; it was armed with exceedingly powerful 
jaws provided with turtle-like beaks. Sharks were fairly prominent 
denizens of the sea ; some were armed w'itli cutting teeth, others with 
crushing dental jilates ; and although they were on the whole inarini 
fishes, they were evidently able to live in fresher waters, like some 
of their modem representatives, for their remains, mostly teeth 
and large dermal spines, are found both in the D(*vonian and Old 
Red rocks. Mcsacanthux, Diplaeanthux, Climalius, Cheiracanthus are 
eliaracteristic genera. The crossojiterygians, ganoids with a scaly 
lobe in the centre of the Jins, w'cre rejiri^sented liy Holoptyehiux and 
Glyptapamns in the Upper Old Red. and by such genera a.« Diplopterus, 
Oxteolepix, Gyroptyckiux in the low>^er division. The Palypterus of the, 
Nile and Caiamoichthys of South Africa arc the modern exemplars of 
this group. Cheirolcpix, found in the Old Red of Scotland and 
('anada. is the only Devonian represimtative of the aclinopterygian 
fishc*s. The cyclostome lislies have, so far, been discovered only in 
Scotland, in the liny Palacoxpandylnx. Ampliibian remains have 
In.-en found in tlie Devonian of Belgium ; and footprints supposed to 
belong to a creaturi; of tiu' same class {Thinopux anliquus) have been 
ilese.ribed by Ih'ofessor Marsh from tlic Clieinimg formation of 
Dennsylvania. 

Plant Life. In the lacustrine deposits of the Old Red Sandstone 
w'Cfind the earliest well-defined assemblage of terrestrial plants. In 
.some, rtrgions so abundant are the vegetable temains that iu places 
they form thin seams of verilal>le coal. These plants cvitleiitly 
tloiirisfied around the sliores of tlie lakes and lagoons in which their 
remains were buried along, with the other forms of life. Lycojiods 
and ferns were ihi? predominant types ; and it is important to mdice 
that both groups were already highly developed. The ferns include 
the genera Sphenopterix, Mcgalaptcrix, Archacopteris, Neurapicris. 
.Among the Lycoiuuls are J.ycapoditrx, Psih'phvtnn, Lepidadeudran. 
Modern horsetails are ri'pvesenled by Calannu Indus, Astcrocalamites^ 
Aniiitlaria. Of great interest are the genera Cordaitrx, Arancari- 
o.xylon, tVc., whicli were synthetic t\q.)es, uniting in some degree the 
Coniferae and the Cycadblilicales. With the exception of obscure 
markings, aquatic plants are not so w'cll represented as might have 
lieeii expec'ted ; Parka, a common fossil, has been regarded as a 
w’ater plant w'ith a creeping stem and two kinds of sporangia in 
.sessile sporoca.r]).s. 

Physical Conditions j drc . — Pcrhaiis the most striking fact that 
is brought out by a study of the Devonian rocks and their fossils 
is the gradual transgression of the sea over the land, which took 
place quietly in every quarter of the globe shortly after the 
beginning of the period. While in most places the Lower 
Devonian sediments succeed the Silurian formations in a perfectly 
conformable manner, the Middle and Upper divisions, on account 
of this encroachment of the sea, rest unconformably upon the 
older rocks, the Lower division being unrepresented, lliis is 
true over the greater part of South America, so far as our limited 
knowledge goes, in much of the 'western side of North America, 
in wTStern Russia, in Thuringia and other parts of central Europe. 
Of the distribution of land and sea and the position of the coast 
lines in Dc^'onian times we can slate nothing wdth precision. The 
known deposits all point to shallow waters of epicontinental seas ; 
no abyssal formations have been recognized. E. Kayser has 
pointed out the probability of a Eurasian sea province extending 
through Europe towards the east, across north and central Asia 
towards Manitoba in Canada, and an American sea province 
embracing the United States, South America and South Africa. 
At the same time there existed a great North Atlantic land area 
caused partly by the uplift of the Caledonian range just before 
the beginning of the period, wdiich stretched across north Europe 
to eastern Canada ; on the fringe of this land the Old Red 
Sandstone was formed. 

In the European area C. Barrois has indicated the existence 
of three zones of deposition : (1) A northern, Old Red, region, 
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including Great Britain, Scandinavia, European Russia and 
Spitzbergen ; here the land was close at hand ; great brackish 
kroons prevailed, which communicated more or less directly with 
the open sea. In European Russia, during its general advance, 
the sea occasionally gained access to wide areas, only to be driven 
of! again, during pauses in the relative subsidence of the land, 
when the continued terrigenous sedimentation once more 
established the lagoonal conditions. These alternating phases 
were frequently repeated. (2) A middle region, covering 
Devonshire and Cornwall, the Ardennes, the northern part of 
the lower Rhenish mountains, and the upper Harz to the Polish 
Mittelgebirge ; here we find evidence of a shallow sea, clastic 
deposits and a sublittoral fauna. (3) A southern region reaching 
from Brittany to the south of tlie Rhenish mountains, lower 
Harz, Thuringia and Bohemia ; here was a deeper sea with a 
more pelagic fauna. It must be borne in mind that the above- 
mentioned regions are intended to refer to the time when the 
extension of the Devonian sea was near its maximum. In the 
case of North America it has been shown that in early and 
middle Devonian time more or less distinct faunas invaded 
the continent from five different centres, viz. the Heldcrberg, 
the Oriskany, the Onondaga, the southern Hamilton and the 
north-western Hamilton; these reached the interior approxi- 
mately in the order given. 

Towards the close of the period, when the various local faunas 
had mingled one with another and a more generalized life 
assemblage had been evolved, we find many forms with a very 
wide range, indicating great uniformity of conditions. Thus 
we find identical species of brachiopods inhabiting the Devonian 
seas of England, France, Belgium, Germany, Russia, southern 
Asia and China ; such are, Hypothyris {Rhynchonella) cuboides, 
Spirifer disjunctus and others. The fauna of the Calceola shales 
can be traced from western Europe to Armenia and Siberia ; the 
Stringocephalus limestones are represented in Belgium, England, 
the Urals and Canada ; and the (Gephyroceras) inlunmcem 
shales are found in western Europe and in ^fanitoha. 

The Devonian period was one of comparative quietude ; no 
violent cnistal movements seem to liave taken place, and while 
some changes of level occurred towards its close in Great Britain, 
Bohemia and Russia, generally the passage from Devonian to 
Carboniferous conditions was quite gradual. In later periods 
these rocks have suffered considerable movement and meta- 
morphism, as in the Harz, Devonshire and Ctirnwall, and in the 
Belgian coalfields, where they have frequently been thrust over 
the younger Carboniferous rocks. Volcanic activity was fairly 
widespread, particularly during the middle portion of the period. 
In the Old Red rocks of Scotland there is a great thickness 
(6000 ft.) of igneous rocks, including diabases and andesitic lavas 
with agglomerates and tuffs. In Devonshire diabases and tuffs 
are found in the middle division. In west central l^urope volcanic 
rocks are found at many horizons, the most common rocks are 
diabases and diabase tuffs, schalstein, Felsitic lavas and tuffs 
occur in the Middle Devonian of Australia. Contemporaneous 
igneous rocks are generally absent in the American Devonian, 
but in Nova Scotia and New Brunswick there appear to be 
some. 

There is little evidence as to the climate of this period, but it 
is interesting to observe that local glacial conditions may have 
existed in places, as is suggested by the coarse conglomerate with 
striated boulders in the upper Old Red of Scotland. On the other 
hand, the prevalence of reef-building corals points to moderately 
warm temperatures in the Middle Devonian seas. 

The economic products of Devonian rocks are of some import- 
ance : in many of the metamorphosed regions veins of tin, lead, 
copper, iron are exploited, as in Cornwall, Devon, the Harz ; in 
New Zealand, gold veins occur. Anthracite of Devonian age is 
found in China and a little coal in Crermany, while the Upper 
Devonian is the chief source of oil and gas of western Pennsylvania 
and south-western New York. In Ontario the middle division is 
oil-bearing. Black phosphates are worked in central Tennessee, 
and in England the marls of the “ Old Red ” are employed for 
brick-making. 
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Rekkrences.— The literature of the Devonian rocks and fossils is 
very extensive ; important papers have been contributed W the 
following geologists: J. Barrande, C. Barrois, F. B6clard. E. W. 
Benccke, L. Beushausen. A. Champernownc. J. M. Clarke, Sir J. W. 
Dawson, A. penckmann, J. S. Diller, E. Dupont, F. Freeh, J. Fournet, 
Sir A. Geikie, G. Giinch, R. Hoemes, E. Kayser, C. and M. Koch, 
A. von Koenen, Hugh Miller, D. J'. Ochlert, C. S. Prosser, P. de 
Rouvillc, C. Schuchert. T. Tschcrnysclifw. E. O. Ulrich, W. A. E. 
Ussher, P. N. Wenjukoff, G. F. whidbonie, J. F. Whiteavas and 
H. S. Williams. Sedgwick and Murchison's original description 
appeared in the Trans. Geol. Soc, (and scries, vol. v., 183*!)). Good 
general accounts will be found in Sir A. t'.cikie’s Text-Book of Geology 
(vol. ii., 4th cd., 1903)1 1*^ Kayscr's Lehrbuch der Geologie (vol. ii., 
2nd ed., 1902), and, for North America, in Chamberlin and Salisbury’s 
Geology (vol. ii., 1906). See the Index to the Geological Magazine 
(1864-1903), aiyl in .subsequent annual volumes ; Geological Literature 
added to the Geological Society's Library (London), annUfilly .since; 
1893 > the Neues Jahrbuch fur Min., Geologic und Baldontologic 
(Stuttgart, 2 annual volumes). The U.S. Geological Survey publishes 
at intervals a Bibliography and Index of North American Geology^ S'C., 
and this {e.g. Bulletin 301, — the IHbliog. and Index for 1901-1905) 
contains numerous references for the Devonian sy.stcm in North 
America. (J. A. H.) 

DEVONPORT, a municipal, county and parliamentary borough 
of Devonshire, England, contiguous to East Stonehousc and 
Plymouth, the seat of one of the royal dockyards, and an im- 
portant naval and military station. Pop. (1901) 70,437. It is 
situated immediately abf)ve the N.W. angle of Plymouth Sound, 
occupying a triangular peninsula formed by Stonehouse Pool on 
the E. and the Tlamooze on the W. It is served by the Great 
Western and the London & South Western railways. The town 
proper was formerly enclosed by a line ramparts and a 
ditch excavated out of the limestone, but these are in great 
part demolished. Adjoining Devonport arc East Stonehouse 
(an urban district, pop. 15,111), Stoke and Morice Town, the 
two last being suburbs of Devonport. The town hall, erected 
in 1821-1822 partly after the design of the Parthenon, is 
distinguished by a Doric portico ; while near it are the public 
library, in Egyptian style, and a conspicuous Doric column built 
of Devonshire granite. This monument, which is 100 ft. high, 
was raised in commemoration of the naming of the town in 1824. 
Other institutions are the Naval Engineering College, Keyham 
(1880); the municipal technical schools, opened in 1899, the 
majority of the students being connected with the dockyard ; 
the naval barvacks, Keyham (1885) ; the Raglan barracks and 
the naval and military hf>spitals. On Mount Wise, which was 
formerly defended by a battery (now a naval signalling station), 
stands the military residence, or Government House, occupied by 
the commander of the Plymouth C'oast Defences ; and near at 
hand is the principal naval residence, the naval commander- in- 
chief’s house. The prospect from Mount Wise over the Hamoaze 
to Mount Edgecumbe on the opposite shore is one of the finest in 
the south of England. The most noteworthy feature of Devon- 
port, however, is the royal dockyard, originally established by 
William III. in 1689 and until 1824 known us Plymouth Dock. 
It is situated within the old town boundary and contains four 
docks. To this in 1853 was added Keyham steamyard, situated 
higher up the Hamoaze beyond the old boundary and connected 
with the Devonport yard by a tunnel. In 1896 further extensions 
were begun at the Keyham yard, which became known as 
Devonport North yard. Before these were Ixigun the yard 
comprised two basins, the northern one being 9 acres and the 
southern 7 acres in area, and three docks, having floor-lengths of 
295, 347 and 413 ft., together with iron and hra.ss foundries, 
machinery shops, engineer students’ shop, &c. Tlie new ex- 
tensions, opened by the Prince of Wales on the 21st of February 
1907, cover a total area 1 18 acres lying to the northward in 
front of the Naval Barracks, and involved the reclamation of 
77 acres of mudflats lying below high-water mark. The scheme 
presentCKl three leading features— a tidal basin, a group of three 
graving docks with entrance lock, and a large enclosed liasin with 
a coaling depot at the north end. The tidal basin, close to the 
old Keyhiim n rth basin, is 740 ft. long with a mean width of 
590 ft., and has an area of 10 acres, the depth being 32 ft. at low 
water of spring tides. It affords access to two graving docks, one 
with a floor-length of 745 ft. and 2oi ft. of water over the sill, and 
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the other with a length of 741 ft. and 32 ft. of water over the sill. 
Each of these can be subdivided by means of an intermediate 
caisson, and (when unoccupied) may serve as an entrance to the 
closed basin. The lock which leads from the tidal to the closed 
basin is 730 ft. long, and if necessary can be used as a dock. The 
closed basin, out of which opens a third graving dock, 660 ft. 
long, measures 1550 ft. by 1000 ft. and has an area of 35 J acres, 
with a depth of 32 ft. at low-water springs ; it has a direct 
entrance from the Hamoaze, closed by a caisson, 'fhe founda- 
tions of the walls are carried down to the rock, which in some 
places lies covered with mud 100 ft. or more below coping level. 
Compressed air is used to work the sliding caissons which close 
the entrances of the docks and closed basin. A ropery at 
Devonport produces half the hempen ropes used in the navy. 

By the Reform Act of 1832 Devonport was erected into a 
parliamentary borough including East Stonehouse and returning 
two members. The ground on which it stands is for the most 
part the property of the St Aubyn family (Barons St Levan), 
whose steward holds a court leet and a court baron annually. 
The town is governed by a mayor, sixteen aldermen and forty- 
eight councillors. Area, 3044 acres. 

DEVONPORT, EAST and WEST, a town of Devon county, 
Tasmania, situated on both sides of the mouth of the river 
Mersey, 193 m. by rail N.W. of Hobart. Pop. (1901), East 
Devonpott, 673, West Devonport, 2101. There is regular com- 
munication from this port to Melbourne and Sydney, and it 
ranks as the third port in Tasmania. A celebrated regatta is held 
on the Mersey annually on New Year’s day. 

DEVONSHIRE^ EARU AND DUKES OF. The Devonshire 
title, now in the Cavendish family, had previously been held by 
Charles Blount (1563-1606), 8th Lord Mountjoy, great-grandson 
of the 4th Lord Mountjoy (d. 1534), the pupil of Erasmus ; he 
was created earl of Devonshire in 1603 for his services in Ireland, 
where he became famous in subduing the reliellion between 1600 
and 1603 ; but the title became extinct at his death. In the 
Cavendish line the ist earl of Devonshire was William (d. 1626), 
second son of Sir William Cjivendish (q.v ), and of Elizabeth 
Hardwick, who afterwards married the 6th carl of Shrewsbury. 
He was created earl of Devonshire in 1618 by James L, and was 
succeeded by William, 2nd earl (1591-1628), and the latter by 
his son William (1617-1684), a prominent royalist, and one of 
the original members of the Royal Society, who married a 
daughter of tlie 2nd earl of Salisbury. 

William Cavendish, ist duke of Devonshire (1640-1707), 
English statesman, eldest son of the earl of Devonshire last 
mentioned, was bom on the 25th of January 1640. After com- 
pleting his education he made the tour of Europe according to the 
custom of young men of his rank, being accompanied on his travels 
by Dr Killigrew. On his return he obtained, in 1661, a seat in 
parliament for Derbyshire, and soon became conspicuous as one 
of the most determined and daring opponents of the genenil 
policy of the court. In 1678 he was one of the committee 
appointed to draw up articles of impeachment against the lord 
treasurer Danby. In 1679 he was re-elected for Derby, and made 
a privy councillor by (Charles II. ; but he soon withdrew from I 
the board with his friend Lord Russell, when he found that the 
Komati C/alhoUe interest uniformly prevailed. He carried up to 
the House of Urds the articles of impeachment against I^rd 
Chief- Justice Scroggs, for his arbitrary and ilJegiU proceedings 
in ine court of king s bench ; and when the king dcx:larcd his 
re'soiution not to sign the bill for excluding the duke of York, 
^litmvards James II., he moved in the House of Commons 
tAnt a bill migVvt be btouLvScvX. ‘\i\ \vn vdV Vv\s 

Protestant subjects. He also openly denounced the 
king^s counsellors, and voted for an address to remove them. He 
appeared in defence of Lord Russell at his trial, at a time when 
it was scarcely more criminal to be an accomplice than a witness. 
After the condemnation he gave the utmost possible proof of his 
attachment by offering to exchange clothes with Lord Russell 
in the pri.son, remain in his place, and so allow him to effect his 
escape. In November 1684 he succeeded to the earldom on the 
death of his father. He opposed arbitrary government under 


James II. with the same consistency and high spirit as during the 
previous reign. He was withdrawn from public life for a time, 
however, in consequence of a hasty and imprudent act of which 
his enemies knew how to avail themselves, fancying that he 
had received an insulting look in the presence chamber from 
Colonel Colepepper, a swaggerer whoso attendance at court the 
king encouraged, he immediately avenged the affront by challeng- 
ing the colonel, and, on the challenge being refused, striking him 
with his cane. This offence was punished by a fine ol £30,000, 
which was an enormous sum even to one of the earl’s princely 
fortune. Not being able to pay he was imprisoned in the king’s 
bench, from which he was released only on signing a bond for 
the whole amount. This was afterwards cancelled by King 
William. After his discharge the earl went for a time to 
Chatsworth, where he occupied himself with the erection of a 
new mansion, designed by William TaJman, with decorations by 
Verrio, Thornhill and Grinling Gibbons. The Revolution again 
brought him into prominence. He was one of the seven who 
signed the original paper inviting the prince of Orange from 
Holland, and was the first nobleman who appeared in arms to 
receive him at his landing. He received the order of the Garter 
on the occasion of the coronation, and was made lord high 
steward of the new court. In 1690 he accompanied King William 
on his visit to Holland. He was created marquis of Hartington 
and duke of Devonshire in 1694 by William and Mary, on the 
same day on which the head of the house of Russell was created 
duke of Bedford. Thus, to quote Macaulay, “ the two great 
houses of Russell and Cavendish, which had long been closely 
connected by friendship and by marriage, by common opinions, 
common sufferings and common triumphs, received on the same 
day the highest honour which it is in the power of the crown to 
confer.” His last public service was assisting to conclude the 
union with Scotland, for negotiating which he and his eldest son, 
the marquis of Hartington, had been appointed among the 
commissioners by Queen Anne. He died on the 18th of August 
1707, and ordered the following inscription to be put on his 
monument : — 

Willielmus Dux Devon, 

Bonorum Principuin Fidelis Subditus. 

Tnimicus ct Invisus Tyrannis. 

He had married in 1661 the daughter of James, duke of 
Ormonde, and he was succeeded by his eldest son William as 
2nd duke, and by tlie latter’s son William as 3rd duke (viceroy 
of Ireland, 1737-1744). The latter’s .sun William (1720-1764) 
succeeded in 1755 as 4th duke ; he married the daughter and 
heiress of Richard Boyle, earl of Burlington and (!ork, who 
brought T.ismore Castle and the Irish estates into the family ; and 
from November 1756 to May 1757 he was prime minister, mainly 
in order that Pitt, who would not then serve under the duke of 
Newcastle, should be in power. His son William (1748-1811), 
5th duke, is memorable as the husband of the beautiful Georgiana 
Spencer, duchess of Devonshire (1757-1806), and of the intellec- 
tual Elizabeth Foster, duchess of Devonshire (1758-1824), both 
of whom Gainsborough painted. His son, William, 6th duke 
(1790-1858), who died unmarried, was sent on a special mission 
to the coronation of the tsar Nicholas at Moscow in 1826, and 
became famous for his expenditure on that occasion ; and it was 
he who employed Sir Joseph Paxton at Chatsworth. The title 
passed in 1858 to his cousin William (1808-1891), 2nd earl of 
Burlington, as 7th duke, a man who, without playing a prominent 
part in public affairs, exercised great influence, not only by his 
position but by his distinguished abilities. At Cambridge in 1829 
he was second wrangler, first Smith’s prizeman, and eighth classic, 
and subsequently he became chancellor of the university. 

Spencer Compton Cavendish, 8th duke (1833-1908), born 
on the 23Td of July 1833, son of the 7th duke (then earl of 

Burlington) and his wife Lady Blanche Howard (sister of the earl 
of Carlisle). In 1854 Lord Cavendish, as he then was, took his 
degree at Trinity College, Cambridge ; in 1856 he was attached to 
the special mission to Russia for the new tsar’s accession ; and in 
1857 he was returned to parliament as Liberal member for North 
I..ancashire. At the opening of the new parliament of 1859 the 
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marquis of llartington (as he had now become) moved the amend- 
ment to the address which overthrew the government of Lord 
Derby. In i86;^ he became first a lord of the admiralty, and then 
imder-secretary for war, and on tlie formation of the Russell- 
Gladstone administration at the defith of Lord Palmerston he 
entered it as war secretary. He retired wnth his colleiigues in 
July 1866 j but upon Mr Gladstone’s return to power in 1868 he 
became postmaster-general, an office which he exchanged in 1871 
for that of secretary for Ireland. When Mr Gladstone, after his 
defeat and resignation in 1874, temporarily withdrew from the 
leadership of Ihe Liberal party in January 1875, Hartington 
was chosen Liberal leader in the House of Commons, I^rd 
Granville being leader in the I.ords. Mr W. E. Forster, who 
had taken a much more prominent part in public life, was the 
only other ]X)ssiblc nominee, but he declined to stand. Lord 
Hartington’s rank no doubt told in his favour, and Mr Forster's 
education bill had offended the Nonconformist members, who 
would probably have withheld their support. Lord Hartington’s 
prudent management in difficult circumstances laid his followers 
under great obligations, since not only was the opposite party 
in the ascendant, but his own former chief was indulging in 
the freedom of independence. After the complete defeat of 
the Conservatives in the general election of 1880, a large pro- 
portion of the party would have rejoiced if Lord Hartmgton 
could have taken the Premiership instead of Mr Gladstone, 
and the queen, in strict conformity with constitutional usage 
(though Gladstone himself thought Lord Granville should have 
nad the preference), sent for him as leader of the Opposition. 
Mr Gladstone, however, was clearly master of the situation : no 
cabinet could be formed without him, nor could he reasonably be 
expected to accept a subordinate post. Lord Hartington, there- 
fore, gracefully abdicated the leader.ship, and became secretary 
of state for India, from which office, in December 1882, he passed 
to the war office. His administration was memorable for the 
e.xpeditions of General Gordon and Lord Wolscley to Khartum, 
and a considerable number of the Conservative party long held 
him chiefly responsible for the “ betrayal of Gordon.” His 
lethargic manner, apart from his position as war minister, helped 
to associate him in their minds with a disaster which emphasized 
the fact that the government acted “too late ” ; but Gladstone and 
Lord Granville were no less responsible than he. In June 1885 he 
resigned along with bis colleagues, and in December was elected 
for the Rossendale Division of I.ancashire, created by the new 
reform bill. Immediately afterwards the great political oppor- 
tunity of Lord Haitington’s life came to him in Mr Gladstone’s 
conversion to home rule for Ireland. Lord Hartington’s refu.sal 
to follow his leader in this course inevitably made him the chief 
of the new Liberal Unionist party, composed of a large and 
influential section of the old Liberals, In this capacity he moved 
the first resolution at the famous public meeting at the opera 
house, and also, in the House of Commons, moved the rejectirm of 
Mr Gladstone’s Bill on the second reading. During the memorable 
eletloral contest which followed, no election excited more intere.st 
than Lord Hartington’s for the Rossendale division, wnere he 
was returned by a majority of nearly 1500 votes. In the new 
parliament he held a position much resembling that w'hich Sir 
Robert Peel had occupied after his fall from power, the leader 
of a small, compact party, the standing and ability of whose 
members were out of all proportion to their numbers, generally 
esteemed and trusted beyond Jim- other man in the country, yet 
in his own opinion forbidden to think of office. Lord Salisbuiy^’s 
offers to serve under him as prime minister (both after the ge.icrai 
election, and again when Lord Randolph Churchill resigned) were 
declined, and Lord Hartington continued to discharge the delicate 
duties of the leader of a middle party with no less judgment than 
he had shown when leading the Liberals during the interregnum 
of 1875-1880. It was not until 1895, when the differences 
between Conservatives and Liberal Unionists had become almost 
obliterated by changed circumstances, and the habit of acting 
together, that the duke of Devonshire, as he had become by the 
death of his father in 1891, consented to enter Lord Salisbury’s 
third ministry as president of the council. The duke thus wa.s 


the nominal representative of education in the cabinet at a time 
when educational questions were rapidly becoming of great 
importance ; and his own technical knowledge of this difficult 
and intricate ([ueslion being admittedly superficial, a good deal of 
criticism from time to time resulted. He had however by this 
tirne an established position in public life, and a reputation for 
weight of character, which procured for him universal respect 
and confidence, and exempted him from bitter attack, even from 
his most determined political opponents. Wealth and rank 
combined with character to place him in a meiisurc above party ; 
and his succession to his father as chancellor of the university of 
Cambridge in 1892 indicated his eminence in the life of the 
country. In the same year he had married the widow of the 
7th duke of Manchester. 

He continued to hold the office of lord president (»f the council 
till tlie 3rd of October 1903, when he resigned on account of 
differences with Mr Balfour (^.fj.)ovp.r the la tter’s attitude toivards 
free trade. As Mr Chamberlain had retired from the cabinet, 
and the duke had not thought it necessary to join Lord George 
Hamilton and Mr Ritchie in resigning a fortnight earlier, tlie 
defection was unanticipated and was sharply criticized by Mr 
Balfour, who, in the rearrangement of his ministry, had only 
just appointed the duke’s nephew and heir, Mr Victor Cavendish, 
to be secretary to the treasury. But the duke had come to the 
conclusion that while he himself was substantially a free-trader,^ 
Mr Balfour did not mean the same thing by the term. He 
necessarily became the leader of the Free Trade Unionists who 
were neither Balfourites nor Chamberlainiles, and his weight was 
thrown into the scale against any association of Unionism with the 
constructive policy of tariff reform, which he identified with sheer 
Protection. A struggle at once began within the Liberal Unionist 
organization between those who followed the duke and those who 
followed Mr Chamberlain {q*v.)\ but the latter were in the 
majority and a reorganization in tlie Liberal Unionist Association 
took place, the Unionist free-traders seceding and becoming a 
separate body. The duke then bccam(‘ president of the new 
organizations, the Unionist Free Food league and the Unionist 
Free Trade Club. l?i tlie subsequent developments the duke 
played a dignified but somewhat silent part, and the Unionist 
rout in j 906 was not unaffected by his open hostility to any taint 
of compromise with the tariff reform movement. But in the 
autumn of 1907 his health gave way, and grave symptoms of 
cardiac weakness necessitated his abstaining from public effort 
and spending the winter abroad. He died, rather suddenly, at 
(Cannes on the 24th of March 1908. 

'fhe head of an old and powerful family, a wealthy territorial 
magnate, and an Englishman with thoroughly national tastes 
for sport, his weighty and disinterested character made him a 
statesman of the first rank in his time, in spite of the iihscncc of 
showy or brilliant qualities. He had no self-sf*eking ambitions, 
and on three occasions preferred not to lutconie prime minister. 
ITiough bis speeches were direct and forcible, he was not an orator, 
nor “ clever ” ; and he lacked all subtlety of intellect ; but he 
was conspicuous for solidity of mind and straightforwardness 
of action, and for conscientious application as an administrator, 
whether in his public or private life. The fact that he once 
yawned in the middle of a .speech of his own was commonly 
quoted as characteristic ; but be combined a great fund of 
common sense and knowledge of the average opinion with a 
patriotic sense of duty towjirds the state. Throughout his career 
he remained an old-fashioned Liberal, cjr rath^ * \Vhig, of a type 
which in his later years was becoming gradually more and more 
rare. 

There was no issue of his marriage, and he was succeeded as 
gth duke by his nephew Victor Christian Cavendish (b. 1868), 
who had hi^.n Liberal Unionist mcmihcr for West Derbyshire 
since 1891, and was treasurer of the household (1900 to 1903) and 

1 His own words to Mr Balfour at the time were : “ 1 believe that 
our present system of free imports is on the whole the mo.st ad van 
lageoiis to the country, though T do not contend that the principles on 
which it rests possess any such authority or .sanctity as to forbid any 
departure from it, for sufficicnl reasons." 



DEVONSHIRE 


132 

financial secretary to the treasury (1903 to 1905); in 1892 he 
married a daughter of the marquess of Lansdowne^ by whom he 
had two sons. (H. Ch.) 

DEVONSHIRE (Devon); a south-western county of England, 
bounded N.W. and N. by the Bristol Channel, N.E. by Somerset 
and Dorset, S.E. and S. by the English Channel, and W. by 
Cornwall. The area, 2604*9 sq. m., is exceeded only by those of 
Yorkshire and Lincolnshire among the English counties. Nearly 
the whole of the surface is uneven and hilly . The county contains 
the highest land in England south of Derbyshire (excepting points 
on the south Welsh border) ; and the scenery, much varied, is in 
most parts striking and picturesque. The heather-clad uplands 
of Exmoor, though chiefly within the borders of Somerset, extend 
into North Devon, and are still the haunt of red deer, and of the 
small hardy ponies called after the district. Here, as on Dart- 
moor, the streams are rich in trout. Dartmoor, the principal 
physical feature of the county, is a broad and lofty expanse of 
moorland which rises in the southern part. Its highest point, 
2039 ft., is found in the north-western portion. Its rough wastes 
contrast finely with the wild but wooded region which immediately 
surrounds the granite of which it is composed, and with the rich 
cultivated country lying beyond. Especially noteworthy in this 
fertile tract are the South Hams, a fruitful district of apple 
orchards, lying between the Ermc and the Dart ; the rich 
meadow-land around Crediton, in the vale of Exeter ; and the 
red rocks near Sidmouth. IVo features which lend a character- 
istic charm to the Devonshire landscape are the numlxsr of 
picturesque old cottages roofed with thatch ; and the deep lanes, 
sunk Ixslow the common level of the ground, bordered by tall 
hedges, and overshadowed by an arch of boughs. The north and 
south coasts of the county differ much in character, but both have 
grand cliff and rock scenery, not surpassed by any in England 
or Wales, resembling the Mediterranean seaboard in its range of 
colour. As a rule the long ('ombes (»r glens down which the rivers 
flow seaward are densely wooded, and the country immediately 
inland is of great beauty. Apart from the Tamar, which consti- 
tutes the boundary between i)evon and C!ornwall, and flows into 
the English Channel, after forming in its estuary the harbours of 
Devonport and Plymouth, the principal rivers rise on Dartmoor. 
These include the Teign, Dart, Plym and Tavy, falling into the 
English Channel, and the I'aw flowing north towards Bideford 
Bay. The river Torridge, also discharging northward, receives 
part of its waters from Dartmoor through the (Ikement, but 
itself rises in the angle of high land near Hartland point on the 
north coast, and makes a wide sweep southward. The lesser 
Dartmoor streams are the Avon, the Ernie and the Vealm, all 
running south. The Exe rises on Exmoor in Somersetshire ; but 
the main part of its course is through Devonshire (where it gives 
name to Exeter), and it is joined on its way to the English 
Channel by the lesser streams of the Culm, the Creedy and the 
(lyst. Tlie Otter, rising on the Blackdown Hills, also runs south, 
and the Axe, for part of its course, divides the counties of Devon 
and Dorset. 1 'hese eastern streams are comparatively slow ; 
while the rivers of Dartmoor have a shorter and more rapid 
course. 

The greatest area occupied by any one group of rocks 
in Devonshire is that covered by the Culm, a series of .slates, grits and 
greywackes, with some impure limestones and occasional radiolarian 
cherts as at Codden Hill ; beds of “ culm,” an impure variety of coal, 
are found at Bideford and elsewhere. This scries of rocks occurs at 
Bampton, Exeter and Chudlcigh and extends thence to the western 
boundary. North and south of this Culm an older scries of slates, grits 
and limestones appears ; it was considered so characteristic of the 
county that it was called the Devonian system (q.v.), the marine 
equivalent of the Old Red Sandstone of Hereford and Scotland. It 
lies in thi^ form of a trough with its axis running east and west. In 
the central hollow the Culm reposes, while the northern and southern 
rims rise to the surface respectively north of the latitude of Barn- 
staple and South Molten and south of the latitude of Tavistock. 
These Devonian rocks have Iwen suMivided into upper, middle and 
lower divisions, but the stratigraphy is difficult to follow as the l)eds 
have suffered much crumpling ; fine examples of contorted strata 
may be seen almost anywhere on the north coast, and in the south, 
at Bolt Head and Start Point they have undergone .severe meta- 
morphism. I..itnestones are only poorly developed in the north, but 
in the south important masses occur, in the middle and at the base 


of the upper subdivisions, about Plymouth, Torquay, Brixham and 
between Newton Abbot and Totnes. Fossil corals abound in these 
limestones, which are largely quarried and when polished are known 
as Devonshire marbles. 

On the eastern side of the county is found an entirely different set 
of rocks which cover the older series and dip away from them gently 
towards the east. The lower and most westerly .situated members of 
the younger rocks is a series of breccias, conglomerates, sandstones 
and marls which arc probably of lower Bunter age, but by some 
geologists have been classed as Permian. These red rocks are 
beautifully exposed on the coast by Dawlish and Tcignmouth, and 
they extend inland, jiroducing a red soil, past Exeter and Tiverton. 
A long narrow strip of the same formation reaches out westward on 
the top of the Culm as far as Jacobstow. Farther east, the Bunter 
pebble beds are represented by the well-known pebble deposit of 
Budleigh Salterton, whence they arc traceable inland towards 
Rockbearo. These arc succeeded by the Kcuper marls and sand- 
stones, well exposed at Sidmouth, where the upper Greensand 
plateau is clearly seen to overlie them. The*. Greensand covers 
all the high ground northward from Sidmouth as far as the Black- 
down Hills. At Beer Head and Axmouth the Chalk is seen, and at 
the latter place is a famous landsli]) on the coast, caused by the 
springs which issue from the Greensand below the Chalk. The 
Iwower Chalk at Beer has been mined for building stone and was 
formerly in considt^rable demand. At the extreme cast of the county, 
Rhaetic and Lias beds make their appearance, the former with a 
“ bone ” lied bearing the remains of saurians and fish. 

Dartmoor is a mass of granite that was intruded into the Culm 
and Devonian .strata in post-Carboniferous times and subsequently 
exposed by denudation. Evidences of Devonian volcanic activity 
are abundant in th(.‘ masses of diabase, dolcritc, &:c., at Bradford and 
Trusham. south of Exeter, around J*ly mouth and at Ashprington. 
IVrhaps the most interesting is the Carboniferous volcano of Brent 
Tor near Tavistock. An Eoeeme deposit, tlu* product of the denuda- 
tion of the Dartmoor Hills, lies in a small Ixisin at Bovey Tracey (see 
Bovey Beds) ; it yields beds of lignite and valuable clays. 

Raised beaches occur at Hope's Nose and the Thatcher .Slone near 
Torquay and at other points, and a submerged forest lies in the bay 
south of the same place. The caves and fissures in the Devonian 
limestone at Kirnl’s Hole near Torquay, Brixham and Orcston arc 
famous for the nmiains of extinct mammals ; liones of the elephant, 
rhinoceros, bear and hyaena have been found as w'dl as flint 
implements of early man. 

Minerals.- Silver-U^a(l was formerly worked at Combe Marlin near 
the north coast, and elsc?wli(‘ro. Tin has been worlord on Dartmoor 
(in stream works) from an unknown period. Copper was not much 
worked before the end of the iKth century. Tin occurs in tlu; granite 
of Dartmoor, and along its borders, but* rather where the Devonian 
than where the Carboniferous rocks border the granite. It is found 
mo.st plentifully in the district which surrounds Tavi.stock, which, 
for tin and other ores, is in effect the great mining district of the 
county. Hero, about 4 m. from Tavistock, are tlie Devon Great 
Con.sols mine.s, which from 1843 to 1871 were among the riche.st 
copper mines in the; world, and by far the largest and most profitable 
in the kingdom. The dividerd profits during this period amounted 
to But tlu? mining interests of Devonshire arc affected 

by the same causes, and in the same way, as those of Cornw'all. 
'Jiic quantity of ore lias greatly diminished, and the cost of raising 
it from the deep mines ])revents compidition with foreign markets. 
In many mines tin underlies the general depth of the copper, 
and is worked when the latter has been exhausted. The mineral 
products of the Tavistock district are various, and be.sides tin 
and copper, ores of zinc and iron are largely distributed. Great 
quantities of refined arsenic have been produced at the Devon Great. 
Consols mine, by elimination from the iron pyrites contained in the 
various lodes. Manganese occurs in the neighbourhood of Exeter, 
in the valley of the Teign and in N. Devon ; but the most profitable 
mines, which are shallow, are, like those of tin and copper, in the 
Tavistock dLstrict. 

The other mineral productions of the county consist of marbles, 
building stomps, slates and potters' clay. Among building stones, 
the granite of Dartmoor holds the foremost place. It is much quarried 
near JTincetown, near Moreton Hampstead on the N.E. of Dartmoor 
and elsewhere. The annual t'xport is considerable. Hard traps, 
which occur in many places, are also much used, as arc the lime- 
stones of Buckfastlcigh and of Plymouth. The Roborough stone, 
used from an early period in Dfevonshire churches, is found near 
Tavistock, and is a hard, porphyritic elvan, taking a fine polLsh. 
Excellent roofing slates occur in the Devonian .series round the 
.southern part of Dartmoor. The chief quarries arc near Asli1;>urton 
and Plymouth (Cann quarry). Potters^ clay is worked at King's 
Teignton, whence it is largely exported ; at Bovey Tracey ; and at 
Watcombe near Torquay. The Watcom^ clay is of the finest quality. 
China clay or kaolin is found on the southern side, of Dartmoor, 
at Lee Moor, and near Trowlesworthy. There is a large deposit of 
umber close to AshViurton. 

Climate and Agriculture . — ^The climate varies greatly in 
different parts of the county, but everywhere it is more humid 
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than that of the eastern or south-eastern parts of England. The 
mean annual temperature somewhat exceeds that of the mid- 
lands, but the average summer heat is rather less than that of the 
southern counties to the east. The air of the Dartmoor highlands 
is sharp and bracing. Mists are frequent, and snow often lies 
long. On the south coast frost is little known, and many half 
hardy plants, such as hydrangeas, myrtles, geraniums and helio- 
tropes, live through the winter without protection. 'Die climate 
of Sidmouth, Teignmouth, Torquay and other watering places 
on this coast is very equable, the mean temperature in January 
being 43*6® at Plymouth, 'fhe north coast, exposed to the 
storms and swell of the Atlantic, is more bracing; although 
there also, in the more sheltered nooks (as at Combe Martin), 
myrtles of great size and age flower fredy, and produce their 
annual crop of berries. 

Rather less than three-quarters of the total area of the county 
is under cultivation ; the cultivated area falling a little below 
the average of the English counties, 'fhere are, however, about 
160,000 acres of hill pasture in addition to the area in permanent 
pasture, which is more than one-half that of the cultivated area, 
'rhe Devon breed of cattle is well adapted both for fattening and 
for dairy purpe^ses ; while sheep are kept in great numbers on 
the hill pastures. Devonshire is one of the chief cattle-farming 
and sheep-farming counties. It is specially famous for two 
products of the dairy — the clotted cream to which it gives its 
name, and junket. Of the area under grain crops, oats occupy 
about three times the acreage under wheat or barley. The bulk 
of the acreage under green crops is occupied by turnips, swedes 
and mangold. Orchards occupy a large acreage, and consist 
chiefly of apple-trees, nearly every farm maintaining one for tlie 
manufacture of cider. 

Fisheries. — Though the fisheries of Devon are less valuable 
than those of Cornwall, large ciuantitics of the pilchard and 
herrings caught in Cornish waters arc landed at Plymouth. Much 
of the Ashing is carried on within the three-mile limit ; and it 
may be asserted that trawling is the main feature of the Devon- 
shire industry, whereas seining and driving characterize that 
of (Cornwall. Pilchard, cod, sprats, brill, plaice, soles, turbot, 
shrimps, lobsters, oysters and mussels are met with, besides 
herring and mackerel, which are fairly plentiful. After Ply- 
mouth, the principal fishing station is at Brixham, but there are 
lesser stations in every bay and estuary. 

()th^.r Industries. — ^'fhe principal industrial works in the county 
are the various (lovernment establishments at Plymouth and 
Devonport. Among other industries may Ije noted the lace- 
works at Tiverton ; the manufacture of pillow-lace for which 
Honiton and its neighbourhood has long been famous ; and the 
potteries and terra-cotta works of Bovey Tracey and Watcombe. 
Woollen goods and serges are made at Buckfastleigh and 
Ashburton, and boots and shoes at C-Vediton. Convict labour is 
employed in the direction of agriculture, quarrying, &c., in the 
great prison of Dartmoor. 

Communications. — The main line of the Great Western railway, 
entering the county in the east from Taunton, runs to Exeter, 
skirts the coast as far as Teignmouth, and continues a short 
distance inland by Newton Abbot to Plymouth, after which it 
crosses the estuary of the Tamar by a great bridge to Saltash 
in Cornwall. Branches serve Torquay and other seaside resorts 
of the south coast ; and among other branches are those from 
Taunton to Barnstaple and from Plymouth northward to 
Tavistock and Launceston. Tlie main line of the London & 
South-Western railway between P'xcter and Plymouth skirts the 
north and west of Dartmoor by Okehampton and Tavistock. A 
branch from Ycoford serves Barnstaple, Ilfracombe, Bideford and 
Torrington, while the Lynton & Barnstaple and the Bideford, 
Westward llo & Appledorc lines serve the districts indicated 
by their names. The branch line to Princetown from the 
Plymouth-Tavistock line of the Great Western company in part 
follows the line of a very early railway — that constructed to 
connect Plymouth with the Dartmoor prison in 1819-1825, 
which was worked with horse cars. The only waterways of any 
importance are the Tamar, which is navigable up to Gunnislake 
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(3 m. S.W. of Tavistock), and the Exeter ship canal, noteworthy 
as one of the oldest in England, for it was originally cut in the 
reign of Elizabeth. 

Population and Administration. — ^Thc areaof the ancientcounty 
is 1,667,154 acres, with a population in 1891 «)f 631,808, and 1901 
of 661,314. The area of the administrative county is 1,671,168 
acres. The county contains 33 hundreds. The municipal 
boroughs are Barnstaple (pop. 14,137), Bideford (8754), Dart- 
mouth (6579), Devonport, a county borough (70,437), Exeter, a 
city and county borough (47,185), Torrington, officially Great 
Torrington(324i), Honiton (3271 ), Okehampton (2 569), Plymouth, 
a county borough (107,636), South Molton (2848), Tiverton 
(10,382), Torquay (33,625), Totnes (4035)- The other urban 
districts are Ashburton (2628), Bampton (1657), Brixham (8092), 
Buckfastleigh (2520), Budleigh Salterton (1883), Crediton (3974), 
Dawlish (4003), East Stonehousc (15,111), Exmouth (10,485), 
Heavitree (7529), Holsworthy (1371), Ilfracombe (8557), Ivy- 
bridge (1575), Kingsbridge (3025), Lynton (1641), Newton Abbot 
(12,517), Northam (S 355 )> Ottery St Mary (3495)^ Paignton 
(8385), Salcombe (1710), Seaton (1325), Sidmouth (4201), 
Tavistock (4728), Teignmouth (8636). The county is in the 
western circuit, and assizes are held at Exeter. It has one 
court of quarter sessions, and is divided into twenty -four petty 
sessional divisions. The boroughs of Barnstaple, Bideford, 
Devonport, Exeter, Plymouth, South Molton, and Tiverton have 
separate commissions of the peace and courts of quarter sessions, 
and tho.se of Dartmouth, Great Torrington, Torquay and Totnes 
have commissions of the peace only. TViere are 461 civil ()aTishes. 
I>cvonshire is in the diocese of Exeter, with the exception of 
small parts in those of Salisbury and Truro ; and there are 516 
ecclesiastical parishes or districts wholly or in part within the 
county, 'fhe parliamentary divisions are the Eastern or Honiton, 
North-eastern or Tiverton, Northern or South Molton, North- 
western or Barnstaple, Western or lavistock. Southern or Totnes, 
Torquay, and Mid or Ashburton, each returning one member ; 
and the county also contains tlie parliamentary boroughs of 
Devonport and Plymouth, each returning two members, and 
that of Exeter, returning one member. 

Tlie Saxon conquest of Devonshire must have begun 
some time Ixifnre the 8th century, for in 700 there existed at 
Exeter a famous Saxon school. By this time, however, the 
Saxons had become ('hristians, and established their supremacy, 
not by destructive inroads, but by a gradual process of coloniza- 
tion, settling among the native Welsh and allowing them to hold 
lands under equal laws. The final incorporation of the district 
which is now Devonshire with the kingdom t»f Wessex must 
have taken place about 766, but the county, and even Exeter, 
remained partly Welsh until the time of Aiilhelstan. At the 
beginning of the qlh century W^essex was divided into definite 
pagi, probably corresponding to the later shires, and the Hiirton 
Chronicle mentions lievonshire by name in 823, when a battle 
was fought between the Welsh in Cornwall and the people of 
Devonshire at Camelford. During the Danish invasions of the 
9th century aldermen of Devon are frequently mentioned. In 
851 the invaders were defeated by the fyrd and aldermen of 
Devon, and in 878, when the Danes under Ilubba were harrying 
the coiist with a squadron of twenty-three .ships, the>' were again 
defeated with great slaughter by the fyrd. The modern hundreds 
of Devonshire correspond in position very nearly with those given 
in the Domesday Survey, though the names have in niany cases 
been changed, owing generally to alterations in their places of 
meeting. The hundred of Bampton formerly included estates 
wttit of the Kxc, now transferred to the hundred of Withcridge. 
Ten of the modern hundreds have been formed by the union of 
two or more Domesday hundreds, while the Domesday hundred 
of laston luis had the new hundred of Tavistock severed from 
it since 1 1 14. Many of the hundreds were separated by tracts 
of waste and forest land, of which Devonshire contained a vast 
extent, until in 1 204 the inhabitants paid 5000 marks to liave the 
county disafforested, with the exception only of Dartmoor and 
Exmoor. 

Devonshire in the 7th century formed part of the vast bishopric 
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of Dorchester-on-l'hamcs. In 705 it was attached to the newly 
created diocese of Sherborne, and in 910 Archbishop Plegmund 
constituted Devonshire a separate diocese, and placed the see at 
Crediton. About 1030 the dioceses of Devonshire and Cornwall 
were united, and in 1049 was fixed at Exeter. The arch- 

deaconries of Exeter, Barnstaple and Totnes arc all mentioned in 
the 1 2th century and formerly comprised twenty-four deaneries. 
'Fhe deaneries of Three Towns, Collumpton and Ottery have 
l»een created since the i6th century, while those of Tamerton, 
Dunkeswell, Dunsford and Plymptre have been abolished, bring- 
ing the present number to twenty-three. 

At the time of the Norman invasion Devonshire showed an 
active hostility to Harold, and the easy submission which it 
rendered to the Conqueror accounts for the exceptionally large 
number of Pmglishmen who are found retaining lands after the 
(k)n quest. The many vast fiefs held by Norman barons were 
known as honours, chief among them being Plympton, Oke- 
hampton, Barnstaple, Harberton and Totnes. The honour of 
Plympton was bestowed in the 12th century on the Redvers 
family, together with the earldom of Devon ; in the 13th century 
it passed to the Courtenay family, who had already become 
possessed of the honour of Okehampton, and who in 1335 
obtained the earldom. The dukedom of Exeter was bestowed in 
the 14th century on the Holland family, which became extinct 
in the reign of Edward IV. 'Ihe ancestors of Sir Walter Raleigh, 
who was born at Budleigh, had long held considerable estates in 
the county. 

Devonshire had an independent sheriff, the appointment being 
at first hereditary, but afterwards held for one year only. I n 1320 
complaint was made that all the hundreds of Devonshire were in 
the hands of the great lords, who did not appoint a sufficiency 
of bailiffs for their proper government. The miners of Devon 
had independent courts, known as stannary courts, for the 
regulatit)n of mining affairs, the four stannary towns being 
Tavistock, Ashlmrton, ('hagford, and Plym])ton. The ancient 
miners’ parliament was held in the open air at Crockem’s Tor. 

The castles of Exeter and Plympton were held against Stephen 
by Baldwin de Redvers, and in the i4t!i and 15th centuries the 
French made frequent attacks on the Devonshire coast, being 
repulsed in 1404 by the people of Dartmouth. In the Wars of the 
Roses the county was much divided, and frequent skirmi.shes took 
place between the earl of Devon and I.ord lionville, the respective 
champions of the Lancastrian and Yorkist parties. Oreat dis- 
turbances in the county followed the Reformation of the j6th 
century and in 154.9 a priest was compelled to say mass at 
Sampford Courtney. On the outbreak of the Civil War the county 
as a whole favoured the parliament, but the prevailing desire 
was for y)eace, and in 1643 a treaty for the cessation of hostilities 
in Devonshire and Cornwall was agreed upon. Skirmishes, 
however, continued until the capture of Dartmouth and Exeter 
in i(^(y put an end to the struggle. In 1688 the prince of Orange 
landed at Torbay and was entertained for several days at Ford 
and at Exeter. 

The tin mines of Devon have l)een worked from time im- 
memorial, and in the i4lh <-entury mines of tin, copper, lead, gold 
nnd silver are mentioned. Agriculturally the county was always 
pn(^r, and before the disafforestation rendered espevaally so 
through the ravages committed liy the herds of wild deer. At 
the time of the Domesday Survey the salt industry was important, 
and there were nine\v-nine mills in the county and thirteen 
fisheries. From an early period the chief manufacture was that 
of woollen cloth, and a statute 4 Ed. TV. permitted the manu- 
facture of ck)ths of a distinct make in certain parts of Devonshire. 
About T505 Anthony Bonvis, an Italian, introduced an improved 
method of spinning into the county, and cider-making is 
mentioned in the i6th century. In 1680 the lace industry was 
already flourishing at Colyton and Ottery St Mary, and flax, 
hemp and malt were largely produced in the 17th and 18th 
centuries. 

Devonshire returned two members to parliament in 1290, 
and in 1 295 Barnstaple, }''xelcr, Plympton, Tavistock, Torrington | 
and Totnes were also represented. In 1831 the county with its 


boroughs returned a total of twenty-six members, but under the 
Reform Act of 1832 it returned four members in two divisions, 
and with ten boroughs was represented by a total of eighteen 
members. Under the act of 1868 the county returned six 
members in three divisions, and four of the boroughs were dis- 
franchised, making a total of seventeen members. 

Antiquities , — In primeval antiquities Devonshire is not so rich 
as Cornwall ; but Dartmoor abounds in remains of the highest 
interest, the most peculiar of which are the long parallel align- 
ments of upright stones, which, on a small scale, resemble those 
of Carnac in Brittany. On Dartmoor the lines are invariably 
straight, and are found in direct connexion with cairns, and 
with circles which are probably sepulchral. These stone 
avenues are very numerous. Of the so-called sacred circles the 
l^est examples are the “ Longstones ” on Scorhill Down, and 
the “ Grey Wethers ” under Sittafbrd Tor. By far the finest 
cromlech is the “ Spinster’s Rock ” at Drewsteignton, a three- 
pillared cromlech which may well be compared with those of 
Cornwall. There are numerous menhirs or single upright stones ; 
a large dolmen or holed stone lies in the bed of the Teign, near the 
Scorhill circle ; and rock basins occur on the summit of nearly 
every tor on Dartmoor (the largest are on Kestor, and on Heitor, 
above the Teign). It is, however, tolerably evident that these 
have been produced by the gradual disintegration of the granite, 
and that the dolmen in the Teign is due to the action of the 
river. Clusters of hut foundations, circular, and formed of 
rude granite blocks, are frequent ; the best example of such 
a primitive village is at Bat worthy, near Chagford ; the type 
resembles that of East Cornwall. Walled enclosures, or pounds, 
occur in many places ; Grimspound is the most remarkable. 
Boundary lines, also calked trackways, run across Dartmoor in 
many directions ; and the rude bridges, formed of great slabs 
of granite, deserve notice. All these remains are on Dartnioor. 
Scattered over the county arc numerous large hill castles and 
crimps, — all earthworks, and all apparently of tlie British period. 
Roman relics have been found from time to time at Exeter {hca 
Damnoniorum), the only large Roman station in the county. 

llie churches are for the most part of the Perpendicular period, 
dating from the middle of the 14th to the end of the 15th century. 
Exeter cathedral is of course an exception, the whole (except 
the Norman lowers) being very beautiful Decorated work. 'Fhe 
special features of Devonshire churches, however, are the richly 
carved pulpits and chancel screens of wood, in which this county 
exceeded every other in England, with the exception of Norfolk 
and Suffolk. The designs are rich and varied, and the skill dis- 
played often very great. (Tranite crosses are frequent, the finest 
and earliest being that of Coplestonc, near Crediton. Monastic 
remains are scanty ; the principal are those at 'lV)r, Ihickfast, 
Tavistock and Buckland Abbeys. Among domestic buildings 
the houses of Wear Gifford, Bradley and Dartington of the 
15th century ; Bradfield and Holcombe Rogus (Elizabethan), 
and Forde (Jacobean), deserve notice. The ruined castles of 
Okehampton (Edward 1 .), Exeter, with its vast British earth- 
works, Berry Pomeroy (Henry 111 ., with ruins of a large Tudor 
mansion), Totnes ( Henry TIL ) and Compton (early j 5th century), 
are all interesting and picturescpie. 

Authorttiks. Wcstcote. Survey of Devon, written about 1O30, 
and first ]>rintecl in 1845; J. I Vince, Worthies of Devon (Exeter, 
1701) ; Sir W. Pole, Collections towards a History of the Comity of 
Devon (London, 170^): R- PoKvhelo. History of Devonshire (3 vols., 
Exel(?r, 1707, 1798-1800) ; T. Moore, History of Devon from the 
Earliest Period to the Present Time (vols. i., ii., London. 1829-1831) ; 
G. Oliver, Historic Collections relating to the Monasteries in Devon 
(Exeter. 1820) ; D. and S. I.ysons, Magna Britannia (vol. vi., 
London. 1822) ; Ecclesiastical Antiquities in Devon (Exeter, 1844) : 
Mrs Bray, Traditions of Dciumshire, in a series of letters to Robert 
Southey (l-onilon, 183S) ; CL C. Boase, Devonshire Bibliography 
(London, 1883) ; Sir \V. R. Drake, Devonshire Notes and Notclets 
(London, 1S8S) ; S. Hewett, Peasant Speech of Devon (London, 1891) , 
K. N. Worth, History of Devonshire (London, 1886, new edition, 

: C. W^orthy, Devonshire Parishes (Exeter. 1887) ; Devonshire 
Wills (Tendon, 1896) ; Victoria County History, Devonshire. 

DEVRIENT, the name of a family of German actors. 

Ludwk; Devrient (1784-1832), born in Berlin on the 15th 
of December 1784, was the son of a silk merchant. He was 
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apprenticed to an upholsterer, but, suddenly leaving his employ- 
ment, joined a travelling theatrical company, and made his first 
appearance on the stage at Gera in 1804 the messenger in 
Schiller’s Braut von Messina, By the interest of Count Briihl, 
he appeared at Rudolstadt as Franz Moor in Schiller’s Rdtiber, 
so successfully that he obtained a permanent engagement at the 
ducal theatre in Dessau, where he played until 1809. He then 
received a call to Breslau, where he remained for six years. So 
brilliant was his success in the title-parts of several of Shake- 
speare’s plays, that Iffland began to fear for his own reputation ; 
yet that great artist was generous enough to recommend the 
young actor as his only possible successor. On IfHand’s death 
Devrient was summoned to Berlin, where he was for fifteen 
years the popular idol. He died there on the 30th of December 
1 832 . Ludwig De vrien t was equally great in comedy and tragedy . 
Falstaff, Franz Moor, Shylock, King Lear and Richard II. were 
among his best parts. Karl von Holtei in his Reminiscences has 
given a graphic picture of him and the demoniac fascination ” 
of his acting. 

Srr Z. E'unck, Aus dem Ixhen zweier Schauspielet, Ifflands und 
Devricnix (Leipzig. 1838) ; H. Smidt in Devrient -NoveUen (3rd ed.. 
Berlin, 1882); R. Springer in tlie novel Devrient und Doffmann 
(Berlin, J873), and Eduard DiJvrieiU's Geschichie der deiUschtn 
Schauspielkunst (T„cipzig. j86i). 

Three of the nephews of Ludwig Devrient, sons of his brother, 
a merchant, were also connected with the stage. Karl August 
Devrient (1797-1872) was born at Berlin on the 5th of April 
1797. After being for a short time in business, he entered a 
cavalry regiment as volunteer and fought at Waterloo. He then 
joined the stage, making his first appearance on the stage in 1819 
at Brunswick. In 1821 he received an engagement at the court 
theatre in Dresden, where, in .1823, he married Wilhelmine 
Schroder (see Scurodkr-Devriicnt). In 1835 he joined the 
company at Karlsruhe, and in 1839 that at Hanover. His 
best parts were Wallenstein and King l^ar. Tie died on the 
5th of April 1872. His brother Philipp Eduard Devrient 
(1801-1877), horn at Berlin on the uth of August 1801, was for 
a time an opera singer. Turning his attention to theatrical 
management, he was from 1844 to 1846 director of the court 
theatre in Dresden. Appointed to Karlsruhe in 1852, he began 
a thorough reorganization of the theatre, and in the course of 
seventeen years of assiduous labour, not only raised it to a high 
position, but enriched its repertory by many noteworthy librettos, 
among which Die Gunst des Au^enblicks and V erirrun^en are the 
best known. But his cliief work is his history of the German 
stSL^e — Geschichie der dcnlschen Schauspielkunst (l^iipzig, 1848 
1874). lie died on the 4th of October 1877. A complete edition 
of his works und dramaturgische Schriflen — was 
published in ten volumes (Txiipzig, 1846-1873). 

The youngest and the most famous of the three nephews of 
Ludwig Devrient was Gustav Emil Devrient (1803 1^72), born 
in Berlin on tlie 4th of September 1 803. He made his first appear- 
ance on the stage in 1821, at Brunswick, as Raoul in Schiller’s 
Jungfrau von Orleans, After a short engagement in l-eipzig, he 
received in 1829 a call to Hamliurg, but after two years accepted 
a permanent appointment at the court theatre in Dresden, to 
which he belonged until his retirement in 1868. His chief 
characters were Hamlet, Uriel Acostii (in Karl Gutzkow’s play), 
Marquis Posa (in Schiller’s Don Carlas), and Goethe’s Torquato 
Tasso. He acted several times in London, where his Hamlet w^as 
considered finer than Kemble’s or Edmund Kean’s. lie died on 
the 7th of August 1872. 

Otto Devrient (1838-1894), another actor, born in Berlin on 
the 3rd of October 1838, was the son of Philipp Eduard Devrient. 
He joined the stage in 1856 at Karlsruhe, and acted successively 
in Stuttgart, Berlin and I-eipzig, until he received a fixed 
appointment at Karlsruhe, in 1863. In 1873 he became stsige 
manager at Weimar, where he gained great praise for his misc en 
scene of Goethe’s Faust, After being manager of the theatres in 
Mannheim and Frankfort he retired to Jena, where in 1883 he 
was given the honorary degree of doctor of philosophy. In 1884 
he was appointed director of the court theatre in Oldenburg, aiul 
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in 1889 director of dramatic plays in Berlin. He died at Stettin 
on the 23rd of June 1894. 

DEW. The word “ dew " (O.E. deaw ; cf. Ger. Tau) is a 
very ancient one and its meaning must therefore be defined on 
historical principles. According to the English Dictionary, 
it means “ the moisture deposited in minute drops upon any cool 
surface by condensation of the vapour of the atmos]iherc ; formed 
after a hot day, during or towards night and plentiful in the early 
morning.” Huxley in his Physiography makes the addition 
“ without production of mist.” The formation of mist is not 
necessary for the formation of dew, nor does it necessarily 
prevent it. If tlie deposit of moisture is in the form of ice instead 
of water it is called hoarfrost. The researches of Aitken suggest 
that the words “ by condensation of the vapour in the atmo- 
sphere ” might be omitted from the definition. He has given 
reasons for believing that the large dewdrops on the leaves of 
plants, the most characteristic of all the phenomena of dew, are 
to be accounted for, in large measure at least, by the exuding of 
drops of water from the plant through the pores of the leaves 
themselves. 'Hie formation of dewdrops in such cases is the con- 
tinuation of the irrigation process of the plant for supplying the 
leaves with water from the soil. The process is set iqi in full 
vigour in the daytime to maintain tolerable thermal conditions 
at the surface of the leaf in the hot sun, and continued after the 
sun has gone. 

On the other hand, the most typical physical experiment illus- 
trating the formation of dew is the production of a deposit of 
moisture, in minute drops, upon the exterior surface of a glass 
or polished metal vessel l.w the cooling of a liquid contained in the 
ves.scl. If the liquid is water, it can be (‘ooled by pieces of ice; 
if volatile like cth(T, by bul)l)ling air through it. No deposit is 
formed by this process until the temperature is reducecl to a point 
which, from that cin'umstance, has received a sj)ecial name, 
although it depends upon the state of the air round the vessel. 
So generally accepted is the physical analogy l)clween the natural 
formation of dew and its artificial production in the manner 
described, that the point below which the temperature of a 
surface mu.st l)e reduced in order to obtain the deposit is known 
as the ** dew-point.” 

In the view^ of physicists the dew-point is the temperature at 
which, by being cooled without change of pressure, the air Ixicomes 
saturated w^ith water vapour, not on account of any increase of 
supply of that com|)ound, but hy the diminut ion of the capacity 
of the air for holding it in the gaseous condition, 'rhus, when 
the dew-point temperature has been determined, the pressure of 
water vapour in the atmosphere at the time of the dept>sit is given 
by reference to a table of saturation pressures of water vaj)our 
at different temperatures. .\s it is a well-established jmqiosition 
that the pressure of the water vapour in the air does not vary 
while the uir is being cooled without change of its total external 
pressure, the saturation })ressurc at the dew-point gives the 
pressure of water vapour in the air when the co<iling comrnenec^d. 
Thus the artificial forinfiti«)n of dew and consequent determination 
of the dew-point is a recognized method of measuring the pressure, 
and thence the amount of water vapour in the atmosphere. 'I'he 
dew-point method is indeed in some wavs a fundamental method 
of hygrometry. 

The dew-point is a matter of really vital consequence in the 
quc‘Stiori of the oppressiveness of the atmosphere or its reverse. 
So long us the dew-point is low, high temperature docs not matter, 
but when the dew-point begins to approach the normal tempera- 
ture of the human body the atmosphere becomes insupportable. 

The physical explanation of the formation of dew consists 
practically in determining the process or proccs.ses by whidi 
leaves, blades of grass, slr>nes, and other objects in the open air 
upon which dew may be observed, bei omi: co()le<l “ below the 
dew-point.” 

Formerly, from the time of Aristotle at least, dew was supposed 
to “ fall.” 'fhat view of tlie process was not extinct at the time 
of Wordsworth and poets might even now use the? figure without 
reproach. To Dr Charles Wells (»f London Ix^longs the credit of 
bringing to a focus the ideas which originated with the study of 
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Cecilia^ daughter and heir of Richard Simonds^ of Coaxdon or 
Coxden^ Dorsetshire, was born on the i8th of Deceml^r 1602, 
and educated at the grammar school of Bury St Edmunds, and 
at St John’s College, Cambridge. He had been admitt^ to 
the Middle Temple in 1611, and was called to the bar in 1623, 
when he immediately began his collections of material and his 
studies in history and antiquities. In 1626 he married Anne, 
daughter and heir of Sir William Clopton, of Luton’s Hall in 
Suffolk, through whom he obtained a large addition to his already 
considerable fortune. On the 6th of December he was knighted. 
He took an active part as a strong Puritan and member of the 
moderate party in the opposition to the king’s arbitrary govern- 
ment in the Long Parliament of 1640, in which he sat as member 
for Sudbury. On the 15th of July he was created a baronet by 
the king, but nevertheless adher^ to the parliamentary party 
when war broke out, and in 1643 took the C'ovenant. He was 
one of the members expelled by Pride’s Purge in 1648, and died 
on the 18th of April 1650. He liad married secondly Elizabeth, 
daughter of Sir Henry Willoughby, Bart., of Risley in Derbyshire, 
by whom he had a son, who succeeded to his estates and title, 
the latter becoming extinct on the failure of male issue in 1731. 
D’Ewes appears to have projected a work of very ambitious 
scope, no less than the whole history of England based on original 
documents. But though excelling as a collector of materials, 
and as a laborious, conscientious and accurate transcriber, he had 
little power of generalization or construction, and died without 
publishing anything except an uninteresting tract, The Primitive 
Practice for Preserving Truth (1645), and some speeches. His 
Journals of all the Parliaments during the Reign of Queen 
Elizabeth, however, a valuable work, was published in 1682. His 
large collections, including transcripts from ancient records, many 
of the originals of which are now dispersed or destroyed, are in 
the Harleian collection in the British Museum. His imprinted 
Diaries from 1621-1624 and from 1643-1647, the latter valuable 
for the notes of proceedings in parliament, are often the only 
authority for incidents and speeches during that period, and are 
amusing from the glimpses the diarist affords of his own character, 
his good estimation of himself and his little jealousies ; .some are 
in a cipher and some in Latin. 

Extracts from his Autobiography and Correa pond cnee from the 
MSS. in the Britisli Museum were published by J. O. Halliwclb 
Phillij>s in 1845, by lU-arne in the a])p(’iidix to his Historia vitae et 
regni Ricardi 11 . (1720), and in the lUhliotheca topographica Britan- 
mca, No. xv. vol. vi. (1783) ; and from a Diary of later date. College 
Life I w the Time of James 7 . ( 1 85 1 ). His Diaries have Ixien extensively 
draw'n upon by Forster, Gardiner, and by Sanford in his Studies of 
the Great Rebellion. Some of his speirches have lx;en reprinted in the 
Harleian Miscellany and in the Somer.s Tracts. 

DE WET, CHRISTIAN (1854- ), Boer general and poli- 

tician, was born on the 7th of October 1854 at I^euwkop, 
Smithfield district (Orange Free State), and later resided at 
Dewetsdorp. He served in the first Anglo-Boer War of 1880-81 
as a field cornet, and from 1881 to 1896 he lived on his farm, 
becoming in 1897 member of the Volksraad. He took part in the 
earlier battles of the Boer War of 1899 in Natal as a commandant 
and later, as a general, he went to serve under Cronje in the west. 
His first successful action was the surprise of Sanaa’s Post near 
Bloemfontein, which was followed by the victory of Reddersburg 
a little later. Thenceforward he came to Vie regarded more and 
more as the most formidalile leader of the Boers in their guerrilla 
warfare. Sometimes severely handled by the British, sometimes 
escaping only by the narrowest margin of safety from the columns 
which attempted to surround him, and falling upon and annihilat- 
ing isolated British posts, De Wet continued to the end of the war 
his successful career, striking heavily where he could do so and 
skilfully evading every attempt to bring him to liay. He took an 
active part in the peace negotiations of 1902, and at the conclusion 
of the war he visited Europe with the other Boer generals. While 
in England the generals sought, unavailingly, a modification 
of the terms of peace concluded at Pretoria. De Wet wrote an 
account of his campaigns, an English version of which appeared in 
November 1902 under the title Three Years" War. In November 
1907 he was elected a member of the first parliament of the 
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Orange River Colony and was appointed minister of agriculture. 
In 1908-9 he was a delegate to the Closer Union Convention. 

DE WETTE, WILHELM MARTIN LEBERECHT (1780-1849), 
Oerman theologian, was bom on the 12th of January 1780, at 
Ulla, near Weimar, where his father was pastor. He was sent 
to the gymnasium at Weimar, then at the height of its literary 
glory. Here he was much influenced by intercourse with Johann 
Gottfried Herder, who frequently examined at the school. In 
1799 he entered on his theological studies at Jena, his principal 
teachers being J. J. Griesbach and H. E. G. Paulus, from the 
latter of whom he derived his tendency to free critical inquiry. 
Both in methods and in results, however, he occupied an almost 
solitary position among German theologians. Having taken his 
doctor’s degree, he became privat-docent at Jena ; in 1807 
professor of theology at Heidelberg, where he came under the 
influence of J. F. Fries (1773-1843) ; and in 1810 was transferred 
to a similar chair in the newly founded university of Berlin, where 
he enjoyed the friendship of Schlcicrmacher. He was, however, 
dismissed from Berlin in 1819 on account of hi.s having written a 
letter of consolation to the mother of Karl laidwig Sand, the 
murderer of Kotzebue. A petition in his favour presented by the 
senate of the university was unsuccessful, and a decree was issued 
not only depriving him of the chair, but banishing him from the 
Prussian kingdom. He retired for a time to Weimar, where he 
occupied his leisure in the preparation of his edition of Luther, 
and in writing the romance Theodor oder die Weihe des Zweiflers 
(Berlin, 1822), in which he describes the education of an evan- 
gelical pastor. During this period he made his first essay in 
preaching, and proved himself to be possessed of very popular 
gifts. But in 1822 he accepted the chair of theology in the 
university of Basel, which had l)een reorganized four years before. 
Though his appointment had been strongly opposed by the 
orthodox party, De Wette soon won for himself great influence 
both in the university and among the people generally. He was 
admitted a citizen, and became rector of the university, which 
owed to him much of its recovered strength, particularly in 
the theological faculty. Pie died on the 16th of June 1849. 

De Wette has been described by Julius Wellhausen as “ the 
epoch-making opener of the historical criticism of the Penta- 
teuch.” He prepared the way for the Supplement-theory. But 
he also made valuable contributions to other branches of theology. 
He had, moreover, considerable poetic faculty, and wTote a drama 
in three acts, entitled Die Entsagung (Berlin, 1823). He had an 
intelligent interest in art, and studied ecclesiastical music and 
architecture. As a Biblical critic he is sometimes classed with 
the destructive school, but, as Otto Pfleiderer says {Development 
of Theology, p. 102), he ” occupied as free a position as the 
Rationalists with regard to the literal authority of the creeds 
of the church, but that he sought to give their due value to the 
religious feelings, which the Rationalists had not done, and, with 
a more unfettered mind towards history, to maintain the con- 
nexion of the present life of the church with the past.” His works 
are marked by exegetical skill, unusual power of condensation 
and uniform fairness. Accordingly they possess value which is 
little affected by the progress of criticism. 

The most important o{ his works arc : — Beitrage zur Einleitung 
in das Alte Testament (2 voLs., iSofi-iSoy); Kommentar iiher die 
Psalmen (1811), which has passed through several editions, and is 
still regarded as of high authority ; Lehrbiich der hebrdisch-judischen 
Archdologie (1814) ; Vber Religion und Theologie {1815) ; a work of 
great importance as showing its author’s general theological position ; 
Lehrbuen der christlichen Dogniatik (1813-1816); Lehrbuch der 
historisch-kritischen Einleitung in die Bihel (1817) ; ChristHche 
Sittenlehre (1819-1821); Einleitung in das Neue Testament (1826); 
Religion, ihr Wesen, ihre Erscheinungsform, und ihr Einfluss auf das 
Lehen (1827) ; Das Wesen des christlichen Glauhens (1846) ; and 
Kurzgef assies exegetisches Handhuch sum Neuen Testament (1836- 
1848), De Wette also edited Luther's works (5 vols., 1825-1828). 

Sec K. R. Hagenbach in Herzog's Realencyhlop&die \ G. C. F. 
Liicke's W. M. L. De Wette, zur freundschaftlicher Erinnerung (1850) ; 
and D, Schenkel’s W. M, L. De Wette und die Bedeutung seiner 
Theologie fUr unsere Zeit (1849). Rudolf Stahelin, De Wette nack 
seiner theol. Wirksamkeit und Bedeutung (1880) ; F. Lichtenberger, 
History of German Theology in the Nineteenth Century (1889) ; Otto 
Pfleiderer, Development of Theology (1890), pp. 97 ff. ; T. K. Chcync, 
Founders of Old Testament Criticism, pp. 31 ff. 
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DEWEY, DAVIS RICH (XB5&- ), American economist and 

statistician, was bom at Burlington, Vermont, U.S.A., on the 7th 
of April 1858. He was educated at the university of Vermont and 
at Johns Hopkins University, and afterwards became professor 
of economics and statistics at the Massachusetts Institute of 
Technology. He was chairman of the state board on the question 
of the unemployed (1895), member of the Massachusetts com- 
mission on public, charitable and reformatory interests (1897), 
special expert agent on wages for the 12th census, and member of 
a state commission (1904) on industrial relations. He wrote an 
excellent Syllabus on Political History since jSjs (1887), a 
Financial History of theJJ.S. (1902), and National Problems (1907). 

DEWEY, GEORGE (1837- ), American naval oflicer, was 

born at Montpelier, Vermont, on the 26th of December 1837. 
He studied at Norwich University, then at Norwich, Vermont, 
and graduated at the United States Naval Academy in 1858. 
He was commissioned lieutenant in April 1861, and in the Civil 
War served on the steamsloop “ Mississippi ’* (1861-1863) during 
Farragut's passage of the forts below New Orleans in April 1862, 
and at Port Hudson in March 1863 ; took part in the fighting 
below Donaldsonville, Louisiana, in July 1863; and in 1864-1865 
served on the steam-gunboat “ Agawam ” with the North 
Atlantic blockading squadron and took part in the attacks on 
Fort Fisher in December 1864 and January 1865. In March 1865 
he became a lieutenant-commander. He was with the European 
squadron in 1866-1867 ; was an instructor in the United States 
Naval Academy in 1868-1869 ; was in command of the “ Nar- 
rugansett” in 1870-1871 and 1872-1875, being commissioned 
commander in 1872 ; was light-house inspector in 1876-1877 ; 
and was secretary of the light-house board in 1877-1882. In 
1884 he became a captain ; in 1889-1893 was chief of the bureau 
of equipment and recruiting ; in 1893-1895 was a memlxir of the 
light-house board ; and in 1895-1897 was president of the board 
of inspection and survey, being promoted to the rank of com- 
modore in February 1896. In November 1897 he was assigned, 
at his own request, to sea service, and sent to Asiatic waters. In 
April 1898, while with his fleet at Hong Kong, he was notified by 
cable that war had begun between the United States and Spain, 
and was ordered to “ capture or destroy the Spanish fleet ” then 
in Philippine waters. On the 1st of May he overwhelmingly 
defeated the Spanish fleet under Admiral Montojo in Manila Bay, 
a victory won without the loss of a man on the American ships 
(see Spanish- American War). Congress, in a joint resolution, 
tendered its thanks to Commodore Dewey, and to the ofllcers and 
men under his command, and authorized “ the secretary of the 
navy to present a sword of honor to Commodore George Dewey, 
and cause to be struck bronze medals commemorating the battle 
of Manila Bay, and to distribute such medals to the officers and 
men of the ships of the Asiatic squadron of the United States.” 
He was promoted rear-admiral on the loth of May 1898. On 
the 18th of August his squadron assisted in the capture of the 
city 01 Manila. After remaining in the Philippines under orders 
from his government to maintain control, Dewey received the 
rank of admiral (March 3, 1899)— that title, formerly borne only 
by Farragut and Porter, having been revived by act of (‘ongrcs.s 
(March 2, 1899), — returned home, arriving in New York 
city, where, on the 3rd of October 1899, he received a great 
ovation. He was a member (1899) of the Schurman Philippine 
('ommission, and in 1899 and 1900 was spoken of as a possible 
Democratic candidate for the presidency. He acted as president 
of the Schley court of inquiry in 1901, and submitted a minority 
report on a few details. 

DEWEY, MELVIL (1851- ), American librarian, was born 

at Adams Center, New York, on the 10th of December 1851, He 
^aduated in 1874 ^-t Amherst (Allege, where he was a.ssistant 
librarian from 1874 to 1877. In 1877 he removed to Boston, 
where he founded and became editor of The Library Journal, 
which became an influential factor in the development of 
libraries in America, and in the reform of their administration. 
He was also one of the founders of the American Library Associa- 
tion, of which he was secretary from 1876 to 1891, and president 
in 1891 and 1893. In 1883 became librarian of Columbia 
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College, and in the following year founded there tlie School of 
Library Economy, the first institution for the instruction of 
librarians ever organized. This school, which was very successful, 
was removed to Albany in 1890, where it was re-established as the 
State Library School under his direction ; from 1881 to 1906 he 
was director of the New York State Library and from i88x to 
1900 was secretary of the University of the State of New York, 
completely reorganizing the state library, which he made one of 
the most efficient in America, and establishing the system of 
state travelling libraries and picture collections. His “ Decimal 
System of Classification ” for library cataloguing, first proposed 
in 1876, is extensively used. 

DEWING, THOMAS WILMER (1851- ), American figure 

painter, was born in Boston, Massachusetts, on the 4th of May 
1851. He was a pupil of Jules Lefcljvre in Paris from 1876 to 
1879 ; was elected a full member of the National Academy of 
Design in 1888 ; was a memte of the socictj'’ of 'len American 
Painters, New York ; and received medals at the Paris Exhibition 
(1889), at Chicago (1893), at Buffalo (1901) and at St l^mis 
(1904). His decorative genre pictures are notable for delicacy 
and finish. Among his portraits are those of Mrs Stanford White 
and of his own wife. Mrs Dewing (b. 1855), nee Maria Oakey, a 
figure and flower painter, was a pupil of John Ia Farge in New 
York, and of Couture in Paris. 

DE WINT, PETER (1784-1849), English landscape pfiinter, 
of Dutch extraction, son of an English physician, was bom at 
Stone, Staffordshire, on the 21st of January 1784. He studied 
art in London, and in 1809 entered the Academy schools. In 
1812 he became a member of the Society of Painters in Water- 
colours, where he exhibited largely for many years, as well as at 
the Academy. He married in 1810 the sister of William Hilton, 
R . A. He died in London on the 30th of January 1849. De Wint’.s 
life was devoted to art ; he painted admirably in oils, and he ranks 
as one of the chief English water-colourists. A number of his 
pictures are in the National Gallery and the Victoria and Albert 
Museum. 

DE WINTER, JAN WILLEM (1750-1812), Dutch admiral, was 
Ixirn at Kampen, and in 1761 entered the naval service at the 
age of twelve years. He distinguished himself by his zeal and 
courage, and a^ the revolution of 1787 he liad reached the rank of 
lieutenant. The overthrow of the “ patriot ” party forced him 
to fly for his safety to France. Here he threw himself heart and 
soul into the cause of the Revolution, and took part under 
Dumouriez and Pichegru in the campaigns of 1792 and 1793, and 
was soon promoted to the rank of brigadier-general. When 
Pichegru in 1795 overran Holland, De W' inter returned with the 
French army to his native country. The states-general now uti- 
lized the experience he had gained as a naval officer by giving him 
the post of adjunct-general fur the reorganization of the Dutch 
navy. In 1796 he was appointed vice-admiral and commander- 
in-chief of the fleet. He spared no efforts to strengthen it 
and improve its condition, and on the 1 1 ih of October 1 797 he 
ventured upon an encounter off Carnperdown with the British 
fleet under Admiral Dum:an. After an olistinate struggle the 
Dutch were defeated, and De Winter himself was taken prisoner. 
He remained in England until December, when he was liberated 
by extihange. His conduct in the battle of Carnperdown was 
declared by a court-martial to have nobly maintained the honour 
of the Dutch flag. 

From 1798 to 1802 De Winter filled tlic post of ambassador 
to the French republic, and was then once more appointed com- 
mander of the fleet. He was sent with a strong squadron to tlui 
Mediterranean to repress the 'Pripoli piracies, and negotiated a 
treaty of peace with the Tripolitan government. He enjoyed the 
confidence of Louis Bonaparte, when king of Holland, and, after 
the incorporation of the Netherlands in the Prench empire, in an 
equal degree f)f the emperor Napoleon. By the former he was 
created marshal and count of Hucssen, and given the command of 
the armed forces both by sea and land. Napoleon gave him the 
grand cross of the legion of Honour and appointed him inspector- 
general of the northern coasts, and in 1811 he placed him at the 
head of the fleet he had collected at the Texel. Soon afterwards 
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De Winter was seized with illness and compelled to betake himself 
to Paris, where he died on the 2nd of June 1812. He had a 
splendid public funeral and was buried in the Pantheon. His 
heart was enclosed in an urn and placed in the Nicolaas Kerk 
at Kampen. 

DE WETT, CORNELIUS (1623-1672), brother of John de Witt 
(q.v.), was born at Dort in 1623. In 1650 he bwame burgo- 
master of Dort and member of the states of Holland and West 
Friesland. He was afterwards appointed to the important post 
of ruwaard or governor of the land of Putten and bailiff of 
Beierland. He associated himself closely with his greater 
brother, the grand pensionary, and supported him throughout 
his career with great ability and vigour. In 1667 he was the 
deputy chosen by the states of Holland to accompany Admiral 
de Ruyter in his famous expedition to Chatham. Cornelius 
de Witt on this occ.asion distinguished himself greatly by his 
coolness and intrepidity. He again accompanied De Ruyter in 
1672 and took an honourable part in the great naval fight at 
Sole Bay against the united English and French fleets. Compelled 
by illness to leave the fleet, he found on his return to Dort that 
the Orange party were in the ascendant, and he and his brother 
were the objects of popular suspicion and hatred. An account 
of his imprisonment, trial and death, is given below. 

DE WITT, JOHN (1625-1672), Dutch stiitesman, was born at 
Dort, on the 24th of September 1625. He was a member of one 
of the old Inirgher-regent families of his native town. His father, 
Jacob de Witt, was six times burgomaster of Dort, and for many 
years sat as a representative of the town in the states of Holland. 
He was a strenuous adherent of the republican or oligarchical 
states-right party in opposition to tlie princes of the house of 
Orange, who represented the federal principle and had the support 
of the masses of the people. John was c*ducated at I^iden, and 
early displayed remarkable talents, more especially in mathe- 
matics and jurisprudence. In 1645 he and his elder brother 
Cornelius visited France, Italy, Switzerland and England, and on 
his return he took up his residence at the Ihiguc, as an advocate. 
In 1650 he was appointed pcnsionar>" of Dort, an office which 
made him the leader and spokesman of the town’s deputation in 
the state of Holland. In this same year the states of Holland 
found themselves engaged in a struggle for provincial supremacy, 
on the question of the disbanding of troops, with the youthful 
prince of Orange, William TI. William, with the support of the 
states-general and the army, seized five of the leaders of the 
states-right party and imprisoned them in Loevestein castle; 
among these was Jacob de Witt. The sudden death of William, 
at the moment when he had crushed opposition, led to a reaction. 
He left only a posthumous child, afterwards William 111 . of 
Orange, and the principlesadvocatcd by Jacob deWitt triumphed, 
and the authority of the states of Holland became predominant 
in the republic. 

At this time of constitutional crisis such were the eloquence, 
sagacity and business talents exhibited by the youthful 
pensionary of Dort that on the 23rd of July 1653 he was 
appointed to the t)ffice of grand pensionary (Raadpensionaris) of 
Holland at the age of twenty-eight. He was re-elected in 1658, 
1663 and 1668, and held office until his death in 1672. During 
this period of nineteen years the general conduct of public affairs 
and administration, and especially of foreign affairs, such was 
the confidence inspired by his talents and industry, was largely 
placed in his hands.* He found in 1.653 country brought to 
the brink of ruin through the war with England, which had been 
caused by the keen commercial rivalry of the two maritime states. 
The Dutch were unprepared, and suffered severely through the 
loss of their carrying trade, and De Witt resolved to bring about 
peace as soon as possible. The first demands of Cromwell were 
impossible, for they aimed at the absorption of the two republics 
into a single state, but at last in the autumn of 1654 peace was 
concluded, by which the Dutch made large concessions and agreed 
to the striking of the flag to English ships in the narrow seas. The 
treaty includ^ a secret article, which the states-general refused 
to entertain, but which Dc Witt succeeded in inducing the states 
of Holland to accept, by which the provinces of Holland pledged 


themselves not to elect a stadtholder or a captain-general of the 
union. This Act of Seclusion, as it was called, was aimed at the 
young prince of Orange, whose close relationship to the Stuarts 
made him an object of suspicion to the Protector. De Witt was 
personally favourable to this exclusion of William III. from his 
ancestral dignuies, but there is no truth in the suggestion that 
he prompted the action of ('romwell in this matter. 

The policy of De Witt after the peace of 1 654 was eminently 
successful. He restored the finances of the state, and extended 
its commercial supremacy in the East Indies. In 1658-59 he 
sustained Denmark against Sweden, and in 1662 concluded an 
advantageous peace with Portugal. The accession of (Charles II. 
to the English throne led to the rescinding of the Act of Seclusion ; 
nevertheless De Witt steadily refused to allow the prince of 
Orange to be appointed stadtholder or captain-general. This led 
to ill-will between the English and Dutch governments, and to 
a renewal of the old grievances about maritime and commercial 
rights, and war broke out in 1665. The zeal, industry and 
courage displayed by the grand pensionary during the course of 
this fiercely contested naval struggle could scarcely have been 
surpassed. He himself on more than one occasion went to sea 
with the fleet, and inspired all with whom he came in contact by 
the example he set of calmness in danger, energy in action and 
inflexible strength of will. It was due to his exertions as an 
organizer and a diplomatist quite as much as to the brilliant 
seamanship of Admiral de Ruyter, that the terms of the treaty 
of peace signed at Breda (July 31, 1667), on the principle of 
uti possidetis, were so honourable to the United Provinces. A 
still greater triumph of diplomatic skill was the conclusion of the 
Triple Alliance (January 17, 1668) between the Dutch Republic, 
England and Sweden, which checked the attempt of Louis XIV. 
to take possession of the Spanish Netherlands in the name of his 
wife, the infanta Maria Theresa. The check, however, was but 
temporary, and the French king only bided his time to take 
vengeance for the rebuff he had suffered. Meanwhile William II 1 . 
was growing to manhood, and his numerous adherents throughout 
the country spared no efforts to undermine the authority of De 
Witt, and secure for the young prince of Orange the dignities and 
authority of his ancestors. 

In 1672 Louis XIV. suddenly declared war, and invaded 
the United Provinces at the head of a splendid army. Practically 
no resistance was possible. The unanimous voice of the people 
called William HI. to the head of affairs, and there were violent 
demonstrations against John de Witt. His brother Cornelius 
was (July 24) arrested on a charge of conspiring against the 
prince. On the 4th of August John dc Witt resigned the post 
of grand pensionary that he had held so long and with such 
distinction. Cornelius was put to the torture, and on the 19th of 
August he was sentenced to deprivation of his offices and banish- 
ment. He was confined in the Gevangenpoort, and his brother 
came to visit him in the prison. A vast crowd on hearing this 
collected outside, and finolly burst into the prison, seized the two 
brothers and literally tore them to pieces. Their mangled remains 
were hung up by the feet to a lamp-post. Thus perished, by the 
savage act of an infuriated mob, one of the greatest statesmen of 
his age. 

John de Witt married Wendela Bicker, daughter of an influ- 
ential burgomaster of Amsterdam, in 1655, by whom he had two 
sons and three daughters. 

Bibliography. — J. Oeddes, History of the Administration of John 
de Witt, (vol. i. only. London, 1879) ; A. I-ef<ivre-Pon tails, Jean dc 
Witt, grand pensionnaire de Holldnde (2 vols., Paris, 1884) ; 1 *. Simons, 
Johan de H'tV/ en zijn tijd (3 vols., Amsterdam, 1832-1842) ; W. C. 
Knottcnbelt, Gesekiedenis der Staatkunde van J, de Witt (Amsterdam. 
1862).; J. de Witt, Brieven . . . gewisselt tusschen den Heer Johan 
de Witt . . . ende de gevolgmaghtigden i\ d. staedt d. Vereen. Neder- 
landcn so in Vranchryck, Engelandt, Sweden, Denemarken, Poolen, 
enz, idjz 6q (6 vols., The Hague, 1723-1725); Brieven . . . 16^0 
j6s7 (/6jr«f) eersie deel hewerkt den R. Fruin nitgegeven d., C. W. 
KWnkamp (Amsterdam, igo6). 

DEWLAP (from the O.E. lappa, a lappet, or hanging fold ; 
the first syllable is of doubtful origin and the popular explana- 
tion that the word means “ the fold which brushes the dew ” 
is not borne out, according to the Netv English Dictionary, by the 
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equivalent words such as the Danish doglaeb, in Scandinavian 
languages), the loose fold of skin hanging from the neck of cattle, 
also applied to similar folds in the necks of other animals and 
fowls, as the dog, turkey, &c. 'Fhe American practice of branding 
cattle by makii^ a cut in the neck is known as a ** dewlap brand.” 
The skin of the neck in human beings often becomes pendulous 
with Qge, and is sometimes referred to humorously by the same 
name. 

DEWSBURY, a market town and municipal and parliamentary 
borough in the West Riding of Yorkshire, England, on the river 
Calder, 8 m. S.S.W. of Leeds, on the Great Northern, London 
& North-Western, and. Lancashire & Yorksliire railways. Pop. 
(1901) 28,060. The parish church of All Saints was for the most 
part rebuilt in the latter half of the 18th century ; the portions 
still preserved of the original structure are mainly Early English. 
The chief industries are the making of blankets, carpets, druggets 
and worsted yarn ; and there are iron foundries and machinery 
works, (^oal is worked in the neighbourhood. The parliamentary 
borough includes the adjacent municipal borough of Batley, and 
returns one member, llie municipal borough, incorporated in 
1862, is under a mayor, 6 aldermen and 18 councillors. Area, 
1471 acres. Paulinus, first archbishop of York, alx)ut the year 
627 preached in the district of Dewsbury, where Edwin, king 
of Northumbria, whom he converted to Christianity, had a royal 
mansion. At Kirklces, in tlie parish, are remains of a Cistercian 
convent of the 12th century, in an extensive park, where tradition 
relates that Robin Hood died and was buri^. 

DEXIPPUS, PUBLIUS HERENNIUS (c. a.d. 210-273), Greek 
historian, statesman and general, was an hereditary priest of the 
Elensiniaii family of the Kerykes, and held the offices of archon 
basileus and eponymus in Athens. When the Heruli overran 
Greece and captured Athens (269), Dexippus showed great 
personal courage and revived the spirit of patriotism among 
ills degenerate fellow-countrymen. A statue was set up in 
his honour, the base of which, with an inscription recording 
his ser\’ices, has been preserved (Corpus Insert, Atticarum, iii. 
No. 716). It is remarkable that the inscription is silent as to 
his military achievements. Photius (cod, 82) mentions three 
historicid works by Dexippus, of which considerable fragments 
remain: (1) Ta fier ’AX^av^pnv, an epitome of a similarly 
named work by Arrian; (2) a history of the wars 

of Rome with tlie Goths (or Scythians) in the 3rd century ; 
(3) XpnviK^ toTopia, a chronological history from the earliest 
times to the emperor Claudius Gothicus(37o), frequently referred 
to by the writers of tlie Augustan history. The work was 
continued by Eunapius of Sardis down to 404. Photius speaks 
very highly of the style of Dexippus, whom he places on a 
level with Thucydides, an opinion by no means confirmed liy the 
fragments (C. W. Muller, F.U.G. iii. 666-687). 

DEXTER, HENRY MARTYN (3821-1890), American clergy- 
man and autlior, wits born in Plyinpton, Ma.ssachusetts, on the 
1 3th of August 1823. He graduated at Yale in 1840 and at 
the Andover Theological Seminary in 1844; was pastor of a 
Congregational church in Manchester, New Hampshire, in 
1844-1849, and of the Berkeley Street Congregational church, 
Boston, in 1849-3867 ; was an editor of the Congregationalisi 
in 1851-1866, of the Congregational Quarterly in 185(^1866, 
and of the Congregationalist^ with which the Recorder was 
merged, from 1867 until liis death in New Bedford, Mass., on the 
T3th of November 1890. He ivas an authority on the history of 
C'ongrcgationalism and was lecturer on that subject at the 
Andover llieological Seminary in 3877-1879; he left his fine 
library on the Puritans in America to Yale XJniversity. Among 
his works are : Congx^gationalisniy What it is, Whence it is. 
How it works. Why it is better than any other Form of Church 
Cm^emmeni, and its consequent Demands (1865), The Church 
Polity of the Puritans the Polity of the New Testament (1870), 
As to Roger Williams and II is “ Banishment from the Massa- 
chusetts Colony (1876), Congregationalism of the Last Three 
Hundred Years, as seen in its Literature (1880), his most 
important work, A Handbook of Congregationalism (1880), The 
True Story of John Smyth, the “ Se-Baptisl ” ^i8Si ), Common Sense 
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as to Woman Suffrage (1885), and many reprints of pamphlets 
licaring on early church history in New England, especially 
Baptist controversies. His The England and Holland of the 
Pilgrims was completed by his son, Morton Dexter (b. 1846), 
and published m 1905. 

DEXTER, TIMOTHY (1747-1806), American merchant, i*e- 
markable for his ecxentricitics, was born at Malden, Massachusetts, 
on the 22nd of February 1747. He acquired considerable wealth 
by buying up quantities of the depreciated L^ntinental currency, 
which was ultimately redeemed by the Federal gover3imeni at 
par. He assumed the title of I^ird Dexter and built extraordinary 
houses at Newburyport, Mass., and Chester, New Hampshire, 
lie maintained a poet laureate and collected inferior pictures, 
besides erecting in one of his gardens some forty colossal statues 
carved in wood to represent famous men. A statue of him- 
self was included in the collection, and had for an inscription 
“ I an) the first in the East, the first in the West, and the greatest 
philosopher in the Western World.” He wrote a book entitled 
Pickle for the Knowing Ones. It was wholly without punctuation 
marks, and as this aroused comment, he published a second 
edition, at the end of which was a page displaying nothing but 
commas and stops, from which the readers were invited to “ peper 
and solt it as they plese.” He beat his wife for not weeping 
enough at the rehearsal of his funeral, which he himself carried 
out in a very elaborate manner. He died at Newburj'port on the 
26th of October 1806. 

DEXTRINE (British Gum, Starch Gum, Lkiocomk), 
a substance produced from starch by the action of 
dilute acids, or by roiisting it at a temperature between 170® 
and 240° C. It is manufactured by spraying starch with 2 % nitric 
acid, dr}’ing in air, and then heating to about 110°. Different 
modifications are known, e,g, amylodextrine, erythrodextrine and 
achroodextrine. Its name has reference to its powerful dextro- 
rotatory action on polarized light. Pure dextrine is an insipid, 
odourless, white subsUince ; commercial dextrine is sometimes 
yellowish, and contains burnt or unchanged starch. It dissolves 
in water and dilute alcohol ; by strong ak ohoi it is precipitated 
from its siilutions as the hydrated compound, CfilTioOg-HjO. 
Diastase converts it eventually into maltose, Ci 2 n 820 jj ; and by 
boiling with dilute acid.s (sulphuric, hydrix^liloric, acetic) it is 
transformed into dextrose, or ordinary glucose, G2H1.2OU. It 
does not ferment in contact with yeast, and does not reduce 
FeUling’s solution. If heated with .strong nitric acid it gives 
oxalic, and not mucic acid. Dextrine much rcseinbles gum 
arabic, for which it is generally sul)stituted. It is employed for 
sizing paper, for stiffening cotton goods, and for thickening 
cxjlours m calico printing, also in the making of lozenges, adhesive 
.stamps and labels, and surgietd bandages. 

See Otto Lueger, Lexikon der gesamten Technik. 

DEY (an adaptation of the 'J'urk. ddt, a maternal uncle), an 
honorary title formerly bestowed by the Turk^: on elderly me33, 
and appropriated by the janissaries as the designation of their 
commanding officers. In Algeria the deys of the janissaries 
became in the 17111 centur> rulers of that country (sec Algeria : 
History’). From the middle of the i6th century to the end of the 
17th century the ruler of Tunisia was also called dev, a title 
frequently u.sed during the same period by the sovereigns of 
'Jripoli. 

DHAMMAPALA, the name of one of the early disciples of 
the Buddha, and llicrefore constantly chc^sen as tluar name in 
religion by Buddhist novices on their entering the brotherhood. 
The most famous of the Bhikshiis so named wjis the great 
commentator who lived in the latter luilf of the 5th century A.r>. 
at the Badara I'ittha Vihara, near the cast coast of India, just a 
little soutli of where Madras now stands. It is to him we owe tlie 
cf^mmentarics on .seven of the shorter canonical books, consisting 
almost entirely of verses, and also the commentary on tlu^ Netti, 
perliaps the oldest I’ali W(n'k outside the canon. Extriit:is from 
tlie hitler work, and the whole of thrw. out of the seven others, 
luive beta! published by the TVili Text Society, ^hese works 
show great learning, exegclical skill and sound judgment. Bui 
as Dbammapala confine.s himself rigidly cither to questions of 
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the meaning of words, or to discussions of the ethical import of 
his texts, very little can be gathered from his writings of value 
for the social history of his time. For the right interpretation of 
the difficult texts on which he comments, they are indispensable. 
'Iliough in all probability a Tamil by birth, he declares, in the 
opening lines of those of his works that have been edited, that he 
follow^ the tradition of the Great Minster at Anuradhapura in 
( 'eylon, and the works themselves confirm this in every respect. 
Hsuan Tsang, the famous Chinese pilgrim, tells a quaint story 
of a Dhammap^a of K&nchipura (the modern Konjevaram). 
He was a son of a high official, and betrothed to a daughter of the 
king, but escaped on the eve of the wedding feast, entered the 
order, and attained to reverence and distinction. It is most 
likely that this story, whether legendary or not (and Hsiian 
Tsang heard the story at K&nchipura nearly two centuries after 
the date of Dhammapala), referred to this author. But it may 
also refer, as Hsiian Tsang refers it, to another author of the same 
name. Other unpublished works, besides those mentioned above, 
have been ascribed to Dhammap^a, but it is very doubtful 
whether they are really by him. 

Authorities. T. Watters, OnYuan Chwang (ed. Rhys Davids and 
Bushell, London, TO05). ii. 169, 228 ; Kdmiitid Hardy in Zeitschrift 
det dewtschen morgetUditdischen Gesellsrha/i (i8y8), pp. 97 foil. ; Neiii 

i cd. E. Hardy, T.ondon, Pali Tc^xt Soci(!ty, 1902), especially the 
ntrodiiction, passim ; Thfiti Gdth& Commentary » Peta Vatthu 
Commentary, and Vimdna Vatthu Commentary, all three published 
by the Pali Text Society. (T. W. R. D.) 

DHANIS, FRANCIS, Baron (1861-1909), Belgian adminis- 
trator, was born in London in 1861, and passed the first fourteen 
years of his life at Greenock, where he received his early educa- 
tion. He was the son of a Belgian merchant and of an Irish lady 
named Maher. The name Dhanis is supposed to be a varia- 
tion of D*Anvers. Having completed his education at the £cole 
Militaire he entered the Belgian army, joining the regiment of 
grenadiers, in which he rose to the rank of major. As soon as he 
reached the rank of lieutenant he volunteered for service on the 
Congo, and in 18S7 he went out for a first term. He did so well 
in founding new stations north of the Congo that, when the 
government decided to put an end to the Arab domination on the 
Upper Congo, he was selected to command the chief expedition 
sent against the slave dealers. The campaign began in April 
1892, and it was not brought to a successful conclusion till 
January 1894. 'Fhe story of this war has been told in detail by 
Dr Sydney Hinde, who took part in it, in his book The Fall of 
the Congo Arabs, The principal achievements of the campaign 
were the captures in succession of the three Arab strongholds at 
Nyangwe, ^issongo and Kahambari. For his services Dhanis 
was raised to the rank of baron, and in 1895 was made vice- 
governor of the Congo State. In 1896 he took command of an 
expedition to the Upper Nile. His troops, largely composed 
of the Batetela tribes who had only been recently enlisted, 
and who had been irritated by the execution of some of their 
chiefs for indulging their cannibal proclivities, mutinied and 
murdered many of their white officers. Dhanis found himself 
confronted with a more formidable adver.sary than even the Arabs 
in these well-armed and half-disciplined mercenaries. During 
two years (1897-1898) he was constantly engaged in a life-and- 
death struggle with them. Eventually he succeed in bresiking 
up the several bands formed out of his mutinous soldiers. 
Although the incidents of the Batetela operations were less 
striking than those of the Arab war, many students of lioth 
think that the Belgian leader displayed the greiiter ability and 
fortitude in bringing them to a succes.sful issue. In 1899 
Baron Dhanis returned to Belgium with the honorary rank of 
vice governor-general. He died on the 14th of November 1909. 

DHAR, a native state of India, in the Bhopawar agency, 
Central India. It includes many Rajput and Bhil feudatories, 
and has an area of 1775 sq. m. is ^ Punwar Mahratta. 

The founder of the present ruling family was Anand Rao Punw'ar, 
a descendant of the great Paramara clan of Rajputs who from 
the Qth to the 13th century, when they were driven out by the 
Mahommedans, had ruled over Malwa from their capital at Dhar. 
In 1742 Anand Rao received Dhar as a fief from Baji Rao, the 


peshwa, the victory of the Mahrattas thus restoring the sovereign 
power to the family which seven centuries before had been 
expelled from this very city and country. Towards the close of 
the 18th and in the early part of the 19th century, the state was 
subject to a series of spoliations by Sindia and Holkar, and was 
only preserved from destruction by the talents and courage of the 
adoptive mother of the fifth raja. By a treaty of 1819 Dhar 
passed under British protection, and bound itself to act in sub- 
ordinate co-operation. The state was confiscated for rebellion 
in 1857, but in i860 was restored to Raja Anand Rao Punwar, 
then a minor, with the exception of the detached district of 
Bairusia, which was granted to the begum of Bhopal. Anand 
Rao, who received the personal title Maharaja and ^e K.C.S.I. in 
1877, died in 1898, and was succeeded by Udaji Rao Punwar. 
In 1901 the population was 142,115. The state includes the 
ruins of Mandu, or Mandogarh, the Mahommedan capital of 
Malwa. 

The Town of Dhar is 33 m. W. of Mhow, 908 ft. above the sea. 
Pop. (1901) 17,792. It is picturesquely situated among lakes 
and trees surrounded by barren hills, and possesses, besides its 
old walls, many interesting buildings, Hindu and Mahommedan, 
some of them containing records of a great historical importance. 
The Lat Masjid, or Pillar Mosque, was built by Dilaw'ar Khan in 
1405 out of the remains of Jain temples. It derives its name from 
an iron pillar, supposed to have been originally set up at the 
beginning of the 13th century in commemoration of a victory, and 
bearing a later inscription recording the seven days’ visit to the 
town of the emperor Akbar in 1598. The pillar, which was 43 ft. 
high, is now overthrown and broken. The Kamal Mania is an 
enclosure containing four tombs, the most notable being that of 
Shaikh Kamal Maulvi (Kamal-ud-din), a follower of the famous 
1 3th -century Mussulman saint Nizam -ud- din Aiiliya.^ Ibe 
mosque known as Raja Bhoj’s school was built out of Hindu 
remains in the 14th or 15th century : its name is derived from the 
slabs, covered with inscriptions giving rules of Sanskrit grammar, 
with which it is paved. On a small hill to the north of the towm 
stands the fort, a conspicuous pile of red sandstone, said to 
have been built by Mahommed ben Tughlak of Delhi in the 
14th century. It contains the |)alace of the raja. Of modern 
institutions may be mentioned the high school, public library, 
hospital, and the chapel, school and hospital of the Canadian 
IVcsbyterian mission. There is also a government opium depot 
for the payment of duty, the town being a considerable centre 
for the trade in opium as well as in grain. 

The town, the name of w^hich is usually derived from Dliara Nagari 
(the? city of sword blades), is of great antiquity, and was made the 
capital of the Paramara chiefs of Malwa by Vairisinha IT., who trans- 
ferred his headquarters hither fioin Ujjain at the close of the <)th 
century. During the rule of the Paramara dynasty Dhar was famous 
throughout India as a centre of culture and learning ; but, after 
suflering various vicissitudes, it was finally conquered by tlie 
Mussulmans at the beginning of the T4th century. At the close of tlu^ 
century Dilawar Klian, the builder of the Lat Masjid, who had Ijeen 
appointed governor in 1399, practically established his independence, 
liis son Hosliang Sliali l)eing the first Mahommedan king of Mahva. 
Under this dynasty Dhar was second in importance to the capital 
Mandu. Subsequently, in the time of Akbar. Dhar fell under the 
dominion of the Moguls, in whose hands it remained till 1730, when 
it was conquered by the Mahrattas. 

See Imperial Gazetteer of India (Oxford, 1908). 

DHARAMPUR, a native state of India, in the Surat political 
agency division of Bombay, with an area of 704 sq. m. The 
population in 1901 was 100,430, being a decrease of 17 % during 
the decade ; the estimated gross revenue is ^£2 5,41 2 ; and the 
tribute £600. Its chief is a Sesodia Rajput. The state has been 
surveyed for land revenue on the Bombay system. It contains 
one town, Dharampur (pop. in 1901, 63,449), and 272 villages. 
Only a small part of the state, the climate of which is very 
unhealthy, is capable tif cultivation ; the rest is covered wdth 
rocky hills, forest and brushwood. 

^ Nizam-ud-din, whose beautiful marble tomb is at Indarpat near 
Delhi, was, according to some authoriti(.*s, an assassin of the secret 
society of Khorasan. By some modern aulhoritiirs he is supposed 
to have been the founder of Thuggism, the Thugs having a special 
reverence for his memory. 
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DHARMSALA, a hill-station and sanatorium of the Punjab, 
India, situated on a spur of the Dhaola Dhar, i6 m. N.£. of 
Kangra town, at an elevation of some 6000 ft. Pop. (1901) 6971. 
The scenery of Dharmsala is of peculiar grandeur. TTie spur on 
which it stands is thickly wooded with oak and other trees ; 
behind it the pine-clad slopes of the mountain tower towards the 
jagged peaks of the higher range, snow-clad for half the year ; 
while below stretches tiic luxuriant cultivation of the Kangra 
valley. In 1855 Dharmsala was made the headquarters of the 
Kangra district of the Punjab in place of Kangra, and became the 
centre of a European settlement and cantonment, largely occupied 
by Gurkha regiments. ..The station was destroyed by the earth- 
quake of April 1905, in which 1625 persons, including 25 
Europeans and 112 of the Gurkha garrison, perished {Imperial 
Gazetteer of India, 1908). 

DHARWAR, a town and district of British India, in the 
southern division of Bombay. The town has a station on the 
Southern Mahratta railway. The population in 1901 was 31,279. 
It has several ginning factories and a cotton-mill ; two high 
schools, one maintained by the government and the other by 
the Basel German Mission. 

The District of Dharwar has an area of 4602 sq. m. In the 
north and north-east are great plains of black soil, favourable to 
cotton-growing ; in the south and west are successive ranges of 
low hills, with flat fertile valleys between them. The whole 
district lies high and has no large rivers. 

In 1901 the population was 1,113,298, showing an increa.se of 
6 % in the decade. The most influential classes of the community 
are Brahmans and Lingayats. The Lingayats number 436,968, 
or 46 % of the Hindu population ; they worship the symbol of 
Siva, and males and females both carry this emblem about their 
})erson in a silver case. The principal crops are millets, pulse and 
(*otton. The centres of the cotton trade are Hubli and Gadag, 
junctions on the Southern Mahratta railway, which traverses the 
district in several directions. 

TTie early history of the territory comprised within the district 
of Dharwar luis been to a certain extent reconstructed from the 
inscription slabs and memorial stones which abound there. 
i<Vom these it is clear that the country fell in turn under the .sway 
of the various dynasties that ruled in the Deccan, memorials of 
the Chill uky an dynasty, whether temples or inscriptions, being 
especially abundant. In the 14th century the district was first 
overrun by the Mahommedans, after which it was annexed to the 
newly established Hindu kingdom of Vijayanagar, an officwl of 
which named Dhar Rao, according to local tradition, built the 
fort at Dharwar town in 1403. After the defeat of the king of 
Vijayanagar at Talikot (1565), Dharwar was for a few years 
pmctically independent under its Hindu governor ; but in 1573 
the fort was captured by tlie sultan of Bijapur, and Dharwar was 
annexed to his dominions. In 1685 the fort was taken by the 
ertiperor Aurangzeb, and Dharwar, on the break-up of the Mogul 
empire, fell under the sway of the peshwa of Poona. In 1764 the 
province was overrun by Ilyder Ali of Mysore, who in 177S 
captured the fort of Dharwar. Tliis was retaken in 1791 by the 
Mahrattas. On the final overthrow of the peshwa in 1817, 
Dharwar was incorporated with the territory of the East India 
Company. 

DHOLPUR, a native state of India, in the Rajputana agency, 
with an area of 1155 sq. m. It is a crop-producing country, 
without any special manufactures. All along the bank of the 
river Cliambal the country is deeply intersected by ravines; 
low ranges of hills in the western portion of the state sufiplv 
inexhaustible quarries of fine-grained and easily-worked red 
sandstone. In 1901 the population of Dholpur was 270,973, 
showing a decreiisc of 3 % in the decade, 'fhe estimated revenue 
is £83,000. lire state is crossed by the Indian Midland railway 
from Jhansi to Agra. In recent years it has suffered severely 
from drought. In 1896-1897 the expenditure on famine relief 
amounted to £8190. 

The town of Dholpur is 34 m. S. of Agra by rail. Pop. (1901) 
i9^3To. The present town, which dales from the i6lh century, 
stands somewhat to the north of the site of the older Hindu town 


built, it is supposed, in the nth century by the Tonwar Rajput 
Raja Dholsm (or Dhawal) Deo, and named after him Dholdera or 
Dhawalpuri. Among the objects of interest in the town may l)e 
mentioned the fortified sarai built in the reign of Akbar, within 
which is the fine tomb of Sadik Mahommed Khan (d. 1595), one 
of his generals. Tlie town, from its position on the railway, is 
growing in importance as a centre of trade. 

Little is known of the early history t)f the country forming the 
state of Dholpur. Local tradition affirms that it was ruled by 
the Tonwar ^jputs, who had their seat at Delhi from the 8lh 
to the 12th century. In 1450 it had a raja of its own ; but in 
1501 the fort of Dholpur was taken by the Mahommedans under 
Sikandar Lodi and in 1504 was transferred to a Mus.sulman 
governor. In 1527, after a strenuous resistance, the fort was 
captured by Baber and with the surrounding country passed 
under the sway of the Moguls, being included by Akbar in the 
province of Agra. During the dissensions which followed the 
death of Aurangzeb in 1707, Raja Kalyan Singh Bhadauria 
obtained posssession of Dholpur, and his family retained it till 
1761, after which it was taken successively by the Jat raja, 
Suraj Mai of Bharatpur, by Mirza Najaf Khan in 1775, 
Sindhia in 1782, and in 1803 by the British. It was restored 
to Sindhia by the treaty of Sarji Anjangaon, but in consequence 
of new arrangements was again occupied by the British. Finally, 
in 1806, the territories of Dholpur, Bari and Rajakhera were 
handed over to the maharaj rana Kirat Singh, ancestor of the 
]ircsent chiefs of Dholpur, in exchange for his state of Gohad, 
which was ceded to Sindhia. 

The maharaj ran;i of Dholpur belongs to the clan of Bamraolia 
Jats, who are believed to have formed a portion of the Indo- 
Scythian wave of invasion which swept over northern India 
alxmt A.D. 100. An ancestor of the family api>ears to have held 
certain ierri lories at BamraoH near Agra r. t 1 95 . His desc'cndant 
in 1505, Singhan Deo, having distinguished himself in an expedi- 
tion against the freebooters of the Deccan, was rewarded liy the 
sovereignty of the small territory of Gohad, with the title of rana. 
In 1779 Gohad joined the British forces against 

Sindhia, under a treaty which stipulated th;it, at the conclusion 
of pejice bc^tween the English and Mahrattas, all the territories 
then in his possession should be guaranteed to him, and prolet'tcd 
from invasion by Sindhia. Tliis protection was subse(|uently 
withdrawn, the rana having been guilty of treac'hcry, and in 
1783 Sindhia succeeded in recapturing the fortress of Gwalior, 
and crushed his Jat opponent by seizing the whole of Gohad. In 
1804, however, the family were restored to Gohad liy the British 
government ; but, owing to the opposition of Sindhia, the rana 
agreed in 1805 to exchange Gohad for his i)rcsent territory of 
Dholpur, which was taken under British proB^ction, the chief 
binding himscB to act in subordinate co-operation with the para- 
mount power, and to refer all disputes with neighbouring princes 
to the British government. Kirat Singh, the first maharaj rana 
of Dholpur, was succeeded in 1836 by his son Bhagwant Singh, 
who showed great loyalty during the Mutiny of 1857, was created 
a K.C.S.I., and G.f'.S.T. in 1869. He wjis succeeded in 1873 by 
his grandson Nihal Singh, who received the C.B. and frontier 
medal for services in the Tirah campaign. He died in 1901 , and 
was succeeded by his eldest son Ram Singh (b. 1883). 

Sec Imperial Gazetteer of India (OxforU, 1908) anU atithorilies 
there given. 

DHOW, the name given to a type of vessel used throughout 
the Arabian Sea. The language to which the word Ijelongs is 
unknown. According to the Nnv English Dictionary the place 
of origin may be the Persian Gulf, assuming that the word is 
identical with the tava mentioned by Athanasius Nikitin {India 
in the Jjlh Century, Hakluyt Society, 1858). "rhough the word 
is used generally of any c;raft along the Ea.st Afric;an coast, it is 
usually applied to the vessc^l of aVioul 150 to 200 tons burden with 
a stem rising with a long slope from the water ; dhows generally 
Imvc one mast with a lateen sail, the yard being of enormous 
length. Much of the coasting trade of the Bed Sea and Persian 
Gulf is carried on by these vessels. They were the regular vessels 
employed in the; slave trade from the east coast of Africa. 
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mouth. Constipation appears to increase the thirst, and must 
always be carefully guarded against. The best remedies arc the 
aperient mineral waters. 

Numerous medicinal substances have been employed in 
diabetes, but few of them are worthy of mention as possessed 
of any efficacy. Opium is often found of great service, its ad- 
ministration being followed by marked amelioration in all the 
symptoms. Morphia and codeia have a similar action. In the 
severest cases, however, these drugs appear to be of little or no 
use, and they certainly increase the constipation. Heroin hydro- 
chloride has been tried in their place, but this seems to have more 
power over slight than over severe cases. Salicylate of sodium 
and aspirin arc both very beneficial, causing a diminution in the 
sugar excretion without counterbalancing bad effects. 

In diabetes insipidus there is constant thirst and an excessive 
flow of urine,which, however, is not found to contain any abnormal 
constituent. Its effects upon the system are often similar to 
those of diabetes mellitus, except that they are much less marked, 
the disease being in general very slow in its progress. In some 
cases the health appears to suffer very slightly. It is rarely 
a direct cause of death, but from its debilitating effects may 
predispose to serious and fatal complications. It is best treated 
by tonics and generous diet. Valerian has been found beneficial, 
the powdered root being given in 5-grain doses. 

DIABOLO, a game played with a sort of top in the shape of 
two cones joined at their apices, which is spun, thrown, and caught 
by means of a cord strung to two sticks. Tlie idea of the game 
appears originally to have come from ('hina, where a top {Koue^i- 
gen), made of two hollow pierced cylinders of metal or wood, 
joined by a rod — and often of immense size, — was made by 
rotation to hum with a loud noise, and was used by pedlars to 
attract customers. From China it was introduced by missionaries 
to Europe ; and a form of the game, known as “ the devil on two 
sticks,” appears to have been known in England towards the 
end of the i8th century, and Lord Macartney is credited with 
improvements in it. But its principal vogue was in France in 
1812, where the top was called ” Ic (liable,” Amusing old prints 
exist (see Fry\f Magazine, March and December 1907), depicting 
examples of the popular craze in h'rance at the time. The diable 
of those days resembled a globular wooden dumb-bell with a 
short waist, and the sonorous hum when spinning — the bruit du 
diable — was a pronounced feature. At intervals during the 
century occasional attempts to revive the game of spinning a top 
of this sort on a string were made, but it was not till 1906 that 
the sensation of 1812 began to be repeated. A French engineer, 
(lustave Phillipart, discovering some old implements of the game, 
had experimented for some time with new forms of top with a 
view to bringing it again into popularity ; and having devised the 
double-cone shape, and added a miniature bicycle tire of rubber 
round the rims of the two ends of the double-cone, with other 
improvements, he named it “ diabolo.” The use of celluloid in 
preference to metal or wood as its material appears to have been 
due to a suggestion of Mr C. B. Fry, who was consulted by the 
inventor on the subject. The game of spinning, throwing and 
catching the diabolo was rapidly elabcjrated in various directions, 
both as an exerc'ise of skill in doing tricks, and in “ diabolo tennis” 
and other ways as an athletic pastime. From Paris, Ostend and 
the chief French seaside resorts, where it became popular in 1906, 
its vogue spread in 1907.60 that in France and England it became 
the fashionable “ rage ” among both children and adults. 

'Wie mec^hanics of the diabolo were worked out by Professor 
C. V. Boys in the Proc, Phys, Soc, (London), Nov. 1907. 

D 1 AGON ICON , in the Greek Church, the name given to a cham- 
ber on the south side of the central apse, where the sacred utensils, 
vessels, &c., of the church were kept. In the reign of Justin 11 . 

574X owing to a change in the liturgy, the diaconicon and 
protheses were located in apses at the east end of the aisles. 
Before that time there was only one apse. In the churches in cen- 
tral Syria of slightly earlier date, the diaconicon is rectangular, 
the side apses at Kalat-Seman having been added at a later date. 

DIADOCHl (Gr. to receive from another), i.e. 

“ Successors,” the name given to the Macedonian generals who 


fought for the empire of Alexander after his death in 323 b.c« 
The name includes Antigonus and his son Demetrius Poliorcetes, 
Antipater and his son Cassander, Selcucus, Ptolemy, Eumenes 
and Lysimachus. The kingdoms into which the Macedonian 
empire was divided under these rulers are known as Hellenistic. 
The chief were Asia Minor and Syria under the Seleucid Dynasty 
(gat.), Egypt under the Ptolemies (g.v.), Macedonia under the 
successors of Antigonus Gonatas, Pergamum (^.r^) under the 
Attalid dynasty. Gradually these kingdoms were merged in the 
Roman empire. (See Macedonian Empire.) 

DIAGONAL(Gr.Sia, through, 7a»i'ta,a<:omer),in geometry, aline 
joining the intersections of two pairs of sides of a rectilinear hgure. 

DIAGOR AS, of Melos, sumamed the Atheist, poet and sophist, 
flourished in the second half of the 5th century b.c. Religious 
in his youth and a writer of hymns and dithyrambs, he became 
an atheist because a great wrong done to him was left unpunished 
by the gods. In consequence of his blasphemous speeches, and 
especially his criticism of the Mysteries, he was condemned 
to death at Athens, and a price set upon his head (Aristoph. 
Clouds, 830 ; Birds, 1073 Schol.). He fled to Corinth, where 
he is said to have diecl. His work on the Mysteries was called 
^i^pxrfioi AoyoL or ’ATTOTriyjy tfovTcs, in which he probably attacked 
the Phrygian divinities. 

DIAGRAM (Gr. HidyfmfAfjM, from Biay pd€l>€iv, to mark out by 
lines, a figure drawn in such a manner that the geometrical 
relations between the parts of the figure illustrate relations 
between other objects. They may be classed according to the 
manner in which they are intended to be used, and also according 
to the kind of analogy which we recognize between the diagram 
and the thing represented. The diagrams in mathematical 
treatises are intended to help the reader to follow the mathe- 
matical reasoning. The construction of the figure is defined in 
words so that even if no figure were draw n the reader could draw 
one for himself. The diagram is a good one if those features 
which form the subject of the proposition are clearly represented. 

Diagrams are also employed in an entirely different way — 
namely, for purposes of measurement. The plans and designs 
drawn by architects and engineers are used to determine the value 
of certain real magnitudes by measuring certain distances on the 
diagram. For su('h purposes it is essential that the drawing be as 
accurate as possible. We therefore class diagrams as diagrams of 
illustration, which merely suggest certain relations to the mind 
of the spectator, and diagrams drawn to scale, from which 
measurements arc intended to be made. There are some dia- 
grams or schemes, however, in which the form of the parts is of 
no importance, provided their connexions are properly shown. 
Of this kind are the diagrams of electrical connexions, and those 
belonging to that department of geometry which treats of the 
degrees of cyclosis, periphraxy, linkedness and knottedness. 

Diagrams purely Graphic and mixed Symbolic and Graphic . — 
Diagrams may also be classed cither as purely graphical diagrams, 
in which no symbols are employed except letters or other marks 
to distinguish particular points of the diagrams, and mixed 
diagrams, in which certain magnitudes are represented, not by 
the magnitudes of parts of the diagram, but by symbols, such as 
numbers written on the diagram. Thus in a map the height of 
places above the level of the sea is often indicated by marking 
the number of feet above the sea at the corresponding places 
on the map. There is another method in which a line called a 
contour line is drawn through all the places in the map whose 
height above the sea is a certain number of feet, and the number 
of feet is w'ritten at some point or points of this line. By the use 
of a series of contour lines, the height of a great number of places 
can be indicated on a map by means of a small number of written 
symbols. Still this method is not a purely graphical method, 
but a partly symlwlical method of expressing the third dimension 
of objects on a diagram in two dimensions. 

In order to express completely by a purely graphical method 
the relations of magnitudes involving more than two variables, 
we must use more than one diagram. Thus in the arts of con- 
struction we use plans and elevations and sections through 
different planes, to specify the form of objects having three 
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dimensions. In such systems of diagrams we have to indicate 
that a point in one diagram corresponds to a point in another 
diagram. This is generally done by marking the corresponding 
points in the different diagrams with the same letter. If the 
diagrams are drawn on the same piece of paper we may indicate 
corresponding points by drawing a line from one to the other, 
taking care that this line of correspondence is so drawn tliat it 
cannot be mistaken for a real line in either diagram. (See 
(iEOMETRY : Descriptive,) 

In the stereoscope the two diagrams, by the combined use of 
which the form of bodies in three dimensions is recognized, are 
projections of the bodies taken from two points so near each 
other that, by viewing the two diagrams simultaneously, one 
with each eye, we identify tlie corresponding points intuitively. 
The method in which we simultaneously contemplate two figures, 
and recognize a correspondence between certain points in the one 
figure and certain points in the other, is one of the most powerful 
and fertile methods hitherto known in science. 'I’luis in pure 
geometry the theories of similar, reciprocal and inverse figure.s 
have led to many extensions of the science. Tt is sometimes 
spola*n of as themethod or principle of Duality. (See Geometry : 
Projerlive,) 

Diaokams in Mkchanics 

The study of the motion of a material system is much assistird by 
the use of a series of diagrams representing the configuration, dis”^ 
placement and acceleration of the parts of the system. 

Diafjram of Configuration. — In considering a material system it is 
often convenient to supi^ose that we have a record of its position af 
any given instant in the form of a ditigrain of configuration. The 

f )osition of any particle of the system is defined by drawing a straight 
ine or vector from the origin, or point of reference, to the given 
particle. Tlic position of the particle with rc.si)ect to the origin is 
clebu mined by the magnitude and direction of this vector. If in the 
diagram we draw from fhe origin (w’hich need not be tlie same point 
of space as tlie. origin for the mat(*rial syslem) a vector equal and 
parallel to the. vector which determines the position of the partich*, 
the end of this vector will indicate the position of the ])artictc in tlur 
diagram of configuration, f f this is done lor all the particUrs we shall 
liav(! a system of jmints in the diagram of configuration, each of 
which corresponds to a particle of the material system, and the 
relative positions of any pair of thc^se points will bt^ the same as the 
relative positions of the material particles which correspond to f lunn. 

We have hitherto spoken of two origins or points from which tin- 
vectors are supposed to be drawn - for the material system, the 
other for the diagram. These i)oints, however, and the vee.lors drawn 
from them, may now be omitted, so that wc havt; on the one hand 
the iTiaU;rial systiuii and on tlu; other a si^t of points, each point 
corresponding to a particli? of tlie system, aiul the whole representing 
the configuration of the system at a given instant. 

This is called a diagram of configuration. 

Diagram of Displacement. — L<*t us next consider two diagrams of 
con iigii ration of th(^ same system, corresfionding lo two ditfereiit 
instants. We call the first the initial configuration and the second 
the final coiirtguration, and the passage froni the one cunligiiiatifin 
to the other we call the disjilaeemeiit of the system. We do not at 
present consider the length of time during wliieli the displaci’iiu-nt 
was effected, nor the. intermediate stages thnnigh which it jiassed, 
but only the final nrsult - a change of configuration. To study this 
change we construct a diagram of displacement. 

I.et B, C be the points in the initial diagram of configuration, 
and A'. B', C/ be the corrc.s]ionding ])oints in the final diagram of 
configuration. I^'rom o, the origin of the diagram of displaciuneril, 
draw a vector oa equal and parallel to A.\', oh e<pial and parallel to 
BB', or to CC/, and .so on. The ];oints a, h, r, &c., will be siicli that 
the v*?clor ah indicates the di.splacimient of B relative to A, and so 
on. The diagram containing the points a, h, c, &c., is therefore calk'd 
the diagram of displacement. 

In constructing the diagram of displacement wc have hitherto 
a.ssumed that we know the absolute dis]daccmetits of tlu^ points of 
the system. Bor we arc required to draw a line equal and paralUd to 
AA', which we cannot do unless we know the absolute final position 
of A, with respect to its initial position. In this diagram of di.splace- 
ment there is therefore, besides the points a, h, c, &c., an origin, o, 
which represents a point absolutely fixed in .sjiacc. This is nece.s.sary 
because the two configurations do not exist at the same time ; (ind 
therefore to expres.s their relative posifion we require f.o know a 
point which remains the same at the beginning and end of the time. 

But wc may construct the diagram in another wiiy which does not 
assume a knowledge of absolute displacement or of a [loint fixed in 
S]>ace. -Assuming any point and calling it a, draw ak parallel and 
equal to BA in the initial configuration, and from k draw kb parallel 
and equal to ATi' in the final configuration. It is easy to see tlial tlie I 
position of the point b relative to n will be the same hy this construe' | 
tion as by the former construction, only we must observe that in this 
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second consiriicLioii we use only vectors such as AB, A'B', 'which 
represent the relative position of points Vioth of which exist simul- 
taneously, instead of vectors such as A A'. BB'. which express the 
position of a point at one instant relative to its position at a former 
instant, and which therefore cannot be determined by observation, 
because the two ends of the vector do not exist simultaneously. 

It apyiears therefore that the diagram of displacements, when 
drawn by the first construction, iiieludes an origin 0 , which indicates 
that wc have assumed a knowledge of absolute displacements. But 
no such point occurs in the second construction, because v:g use 
such vectors only as we can actually observe. Hence the diagram of 
displacements without an origin rejireseiits neither more nor less than 
all we can ever know about the displacement of the material system. 

Diagram of Velocity. — If the relative velocities of the points nf the 
system art? constant, then the diagram of displacement coriespomling 
to an interval of a unit of time between the initial and the final 
configuration is called a diagram of relative velocity. If the nrlative 
velocities are not constant, we suppose another system in which the 
velocities are equal to the vt'locilies of the given .system at the given 
instant and continue constant for a unit of time. The diagram of 
displacements for this imaginary system is the reejuired diagram of 
relative velocities of the actual system at the given in.staTit. It is easy 
to see that the diagram gives the velocity of any one j>oint relative lo 
any othc*r, but cannot give the absolute velocity of any of them. 

Diagram of A ccrlrration.~^3y tin* .same pi‘()ce.ss hy which we formed 
the diagram of (]is))lacemenl.s from the two diagrams of initial and 
final configuration, we may form a diagram of changes of rt'lalive 
velocity from the two diagrams of initial and final velocities. 'I'his 
diagram may he called that of total acci-k-ratioiis in a finite interval 
of time. And hy the same pr«x:e.ss by wliich we deduced the diagram 
of velociiit'S from that of di.splac(?ments we may d(?diice the diagram 
of rates of acceleration from that of total acceleration. 

We have nii'iitioiu'd this system of diagrams in elemt*ntaiy kine- 
matics iK'caiise they are found to be of use «?specially when wc have? 
to deal with material systems containing a great iiiiinlurr of parts, 
as ill the kinetic theory of gases. The diagram of configuration then 
appears as a region of space swarming with points representing 
molecules, and the only way in which we can investigate it is by 
ctuisidi'ring the number of such points in unit of volume in difiereiit 
parts of that region, and calling lliis the density of the gas. 

In like manner the diagram of velocities apin'ars as a region con- 
taining ]>oints equal in numlier but distributed in a dittereiit manner, 
and the numlxrr of ])oinls in any given ])ortion of the ri-gion expresses 
the number of molecuk-s whose velocities lie within given limits. Wt* 
may speak of this as tlie velocity-density. 

Diagfiims iff - (iraphical methods are jieculiariy apjilicable 

to statical questions, because the slate of the system is constant, 
.so tint we do not need to construct a series of diagrams corre- 
sponding b' the successive states of tin? system. The most iiselul 
of these, apiilications, collectively lernu'd (irapliic Statics, relates 
to the ec|uilibriiim of plane framed structures taiiiiliarly represented 
in bridges and roof-tnisst-s. 'J wo diagrams are used, oiu? called the 
diagram of the frame and the other called the diagram of stn-ss. 
The struct lire itself consists of a number of separable ])ieces or links 
jointed together at their extremities. In practice these joints have 
friction, or may be made j)ur|>osely stiff, so that the force acting at. 
the extremitv of a |.»iece may not pass exactly through the axi.s of 
the joint ; but as it is unsale lo make the staliility of the* strut tun? 
de])end in any degree iqion the stiffness of joints, we assume in our 
calculations (hat all the joints are perfectly smooth, and therefore 
that the toice acting on tlu? end of any link passes through the axis 
of the joint. 

The axes of liu- joints of the striietun? are re]iresenled by points 
in the diagram of llu.‘ frame. The link Inch connects two joints in 
the actual structure may be of any siiape, but in the diagniiii of the 
frame it is re])resented by a straiglit line joining the jioiiits repre 
senting tiu' two joints. It no force acts on tlu^ link except thi? two 
forces acting through the ci.'iitres of tlie joints, llie.se two forces must 
be equal and tijiposite, and their direction must coincifle willi the 
straight line joining llu* ci-ntres of tin- joints. If Hu? force acting on 
eitlier extrcinity of the link is directed towards the ollu-r extremity, 
tlie stress on the link is called ])ressure and the link is called a " strut." 
If it is directed away from the other extremity, llu- stress on the link 
is called tension and tlie link is called a " t;> In this case, there- 
fore, the only stress acting in a link is a }»ressiin- or a tension in the 
direction of tlie straight line which represents it in the diagram of llu? 
frame, and all that we have lo do is to find Hie magnitude of this 
stre.ss. In the actual structure gravity acts on every part of tlu- link, 
but in the diagram we siibslil iite for the actual weight of Hie diffi n nt 
parts of the link two weights which have the .same resultant acting 
at the extn'inities of fhe Jink. 

We may now treat tlu? diagram of the frame as composed of links 
without w'eighl, but load<-d at each joint with a w^eiglit made up of 
portions of the weights ol all the links which meet in that joint. If 
any link has nion* than two joints we may siilrstitnte for it in the 
diagram an imaginary .stiff frame, consisting of Iink>, each of whicli 
li.HS only two jf»inls. Tlu- iliagrani of the frnnu* is now' reduced to a 
.sy.sti-m of ]i(jiiifs. certain pairs of wliicli an- joim-d by .straight line.?;, 
and each point is in general acted on by a weight or other forrr 
acting belw'eeti it and some point <?xtc?rfiaJ to the system. To comjik-f »? 
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t!ic diagram we may represent these external forces as links, that is 
to say, straight lines joining the points of the frame to points external 
to the Irame. Thus each weight may be represented by a link joining 
the ]K)int of application of the weight with the centre of the earth. 

But we can always construct ani imaginary frame having its joints 
in the lines of action of these external forces, and this frame, together 
with the real frame and the links representing external forces, which 
join points in the one frame to points in the otiicr frame, make up 
togeth<;r a complete self-strained system in eciuilibrium, consisting of 
points connected by links acting by j)ressiire or tension. We may 
in this way reduce any real structure to the case of a system of points 
with attractive or repulsive forces acting between certain pairs of 
these points, and keeping them in equilibrium. The direction of each 
of these forces is suilicicntly indicated by that of the line joining the 
points, so that we have only to determine its magnitude. Wc might 
do this by calculation, and then write dourn on each link the pressure 
or the tension which acts in it. 

Wc should ill this way obtain a mixed diagram in which the stresses 
are re|>r(\sented grajdncally as regards direction and position, but 
symbolically as regards magnitude. But w'e know that a force may lie 
rcpivseiiied in a purely graphical manner by a straight line in the 
direction of the force containing as many units of length as there arc 
units of force in the force. The end of this line is marked with an 
arrow Jif'ud to show in which direction the force acts. According to 
this method each force is drawn in its proper position in the diagram 
of coutiguration of tlie frame. Such a diagram might be useful as 
a accord of the result of calculation of the inagnitude oi the forces, 
but it would be of no ust; in enabling us to test the correctness of 
tlie calculation. 

But we have a graphical method of testing the equilibrium of any 
set of forces acting at a point. Wc draw in series a set of lines parallel 
and j)ro])ortioual to these forces. If these lines form a closed ])olygon 
the forces are in e([uilibrium. (See Mechanics.) We might in this 
way form a siu'ies of polygons of forces, one for each joint of the frame. 
But in so doing vre give up the princijile of drawing the line represent- 
ing a force from the i)uint of application of the force, for all the sides 
of the polygon cannot pass through the same point, as the forces do. 
We also represent every stress twice over, for it appears as a side of 
botli the polygons corresponding to the two joints betweem which 
it acts. But if we can arrange the jiolygons in such a way that the 
sides of any two ]Jolygons w'hicli repnrstmi the same stress coincide 
with each other, we may form a diagram in which every stress is 
represented in direction and magnitude, though not in position, by 
a single line whicii is the common boundary of the two polygons 
whicli re])resent t\w joints at the extremities of the corresponding 
jiieci? of the frame. 

W(r have thus obtained a pure diagram of stress in wlueli no attemj^t 
is made to represent the coniiguration of the material system, ami in 
which every force is not only represented in direction and magnitudt 
by a straight line, but the equilibrium of the forces at any joint is 
ma.nifest by insju-ction, for we have only to exaiuine whether the 
corresponding polygon is closed or not. 

The relations between the diagram of lh<; frame and the diagram 
of stress arc as follows ; — To every link in llie frame corresponds a 
straight hue in the diagram of stress which repnrseiits in magnitude 
and direction the stress acting in that link ; and to every joint of the 
frame corresiionds a closed polygon in the diagram, and the forces 
acting at that joint are represented by the sides <if the polygon taken 
in a certain cyclical order, the cyclical order of the sides of the two 
a<ljacent jiolygons being such that their common side is traced in 
op]>osite directions in going round the two polygons. 

The direction in which any side of a polygon is traced is the direction 
of the force acting on that joint of the frame which corresponds to the 
polygon, and due to that link of the frame which corresponds to the 
siilir. This determines whether the stress of the link is a luessure or a 
tension. If we know whether the stn?ss of any one link is a pressure 
or a tension, this determines the cyclical order of the sides of the two 
polygons cori'es])ondiug to the ends of the links, and therefore the 
cy( lical order of all the juilygons, and the nature of the stress in i:very 
link of the frame. 

Diaf;rams . — When to i-very point of concourse of the lines 
in tlu* dia <raiii of stress corresponds a closed polygon in the skeleton 
of tli(^ fra me, the two diaeraiiiK arcr .said to be i‘(*ciprocal. 

Tlie liist extensions of the juelhod of diagrams of forces to other 
cases than that of the funicular polygon were given by Kankine in 
his A /'•plied Mcchiiiiii'S (1857). The method w-as independently 
applied tij a large number of cases by W. 1'. Taylor, a ]»ractical 
lira ugh tsinan in the olhee of J. B. Ctichrane, and by Professor Cli-rk 
Maxwell in his led tires in King’s C'ollege, Lonilon. In the Phil. \Iag. 
for 1804 the latter ]>ointed out the reciprocal projierties of the two 
•ha:i:ra;iu. and in a ]'aper on “ Reciiuocal Figures, Frames and 
Dia;;r:inis of Forces.” J'mnx. J\.S. Edin. vol. xxvi., 1870, he showed 
Ihe lelalion of the inetliod to Airy’s function of stress and to other 
mathematical methods. Professor Fleeiuing Jeiikin has given a 
number of applications of the method to practice {Traus. Ji.S. Edir. 
vol. XXV.). 

U Cremona {Lc Figure tecipvoche iirlia slti/ica gfaftai, 1872) deducctl 
Itu; cnnstnictioii of rcciprix^al li?;ures from the theory of the two 
components of a wrench as devidoju'd by Mobius. Karl Culmann. in 
his Gruhhischf Slaiik (isi ed. 1S64-J Spp, siid ed. J 875). made great use 


of digrams of forces, some ol which, however, arc not reciprocal. 
Maurice l^^vy in his Staiique grapkique (1874) has treated the whole 
subject in an elementary but copious manner, and K. H. Bow, in his 
The Economics of Construction in Relation to Framed Structures (1873), 
materially simplified the process of drawing a diagram of stress 
reciprocal to a given frame acted on by a system ol equilibrating 
external forces. 

Instead of lettering the joints of the frame, as is usually done, or 
the links of tlie frame, as w'as the custom of Clerk Maxwell, Bow 
places a letter in each of the ])olygonal areas enclosed by the links of 
the frame, and also in each of the divisions of surrounding space as 



separated by the lines of action of tlur external forces. When one 
link of the frame crosses another, the point of apparent intersection 
of the links is treated as if it were a real joint, and the stresses of each 
of the intersecting links are represented twice in the diagram of 
stress, as the 0])posite sides of the parallelogram which corrc.sponds 
to the point of intersection. 

This method is followed in the lettering of the diagram of coiiligura- 
tion (fig. 1), and the diagram of stress (fig. 2) of tlie linkw'ork wliicli 
iVofessor Sylvc?ster has c.'illed a qiiadrux>lanc. 

In hg. 1 the real joints are distinguished from the places where one 
link appears to cross another by the little circles O, Q, R, S, '1', V. 
The four links RSTV form a ” contra]>arallelugrain ” in which 
RSiiTV and R\’ = ST. The triangles ROS, RPV, TQS are similar 
to each otlurr. A fourth triangle (TNV), not drawn in tlur iigiirc, 
would complcrte the (juadriij^lane. The four points O, P, N, Q form 
a jiarallclogram whose angle is constant and equal to v-SOR. 
The product of the distances OP and OQ is constant. The link work 
may be fixed at O. If any ligure is traced by f\ Q will trace the 





inverse figure, but turned round O through the constant angli? I’OQ. 
Ill the diagram forces Pp, Qq are balanced by tlu? force Oo at the 
fixed j)oint. The forces Pp and Qq are iiec(\ss'arily inversely a.s OP 
and OQ, and make eipial angles with those lines. 

Fvery closed area formed by the links or the external forces in the 
iliagrain of coniiguration is marked by a letti;r whicli corresponds 
to a point of concourse of lines in tiie diagram of stress. The stress 
in the link which is tlie common boundary of two areas is represented 
ill the diagram of stre.ss by the line joining the points corresponding 
to those areas. When a link is divided into two or more parts by 
lines crossing it, the stress in each part is represented by a diflerent 
line for each i)arl, but as the stress is the same throughout the link 
llie.se lines arc all equal and parallel. Thus in the figure the stress 
in RV is represented by the four equal and parallel lines HI, FG, DF 
and AB. If two areas have no part of their boundary in common 
the letters corre.sponding to them in the diagram of strcs.s are not 
joined by a straight line. If, however, a straight line were drawn 
lietween them, it would rejuvsiuit in direction and magnitude the 
resultant of all the stresses in the links which are cut by any line, 
straight or curved, joining the two areas. For instance the areas 
F and C in fig. 1 have no common boundary, and the points F and C 
in fig. 2 are not joined by a straight line. But every path from the 
area F to the anra C in fig. t jiasses tlirough a series of other areas, and 
each pas.sage from one area into a contiguous area corresponds to a 
line drawn in the tliagram of stress. licncc the whole path from F 
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to C in fig. I corresponds to a i>alh formed of lines in fig. 2 and 
extending from F to C, and the resultant of all the stresses in the 
links cut by the path is represented by FC in fig. 2, 

Many examples of stress diagrams arc given in the article on 
bridges 

Automaitc DescfipHon of Diagrams. 

There arc many other kinds of diagrams in which the two co-ordin- 
ates of a point in a plane arc employed to indicate the simultaneous 
values of two related quantities. If a sheet of paper is made to move, 
say horizontally, with a constant known velocity, vrhile a tracing 
point is made to move in a vertical straight line, the height varying 
as the value of any given physical quantity, the point w'ill trace out 
a curve on the paper from w'hich the value of that quantity at any 
given time may Ue determined. This principle is applied to the 
automatic registration of phenomena of all kinds, from those of 
meteorology and terrestrial magnetism to the velocity of cannon- 
shot, the vibrations of sounding bodies, the motions of animals, 
voluntary and involuntary, and the currents in electric telcgrajihs. 

In Watt’s indicator for steam engines the paper docjs not move 
w'ith a constant velocity, but its displacement is proportional to 
that of the juston of the engine, while that of the tracing point is 
proportional to the pressure of the steam. Hence the co-ordinates of 
a point of the curve traced on the*, diagram represent the volume and 
the pressure of the steam in the cylinder. The indicator-diagram not 
only su])plies a record of the pressure of the steam at each stage; of 
the stroke of the engine, but indicates l.he work done by the steam 
in each stroke by the area enclosed by the curve traced on the 
diagram. (J. C. M.) 

DIAL and DIALLING. Diallings sometimes called gnomonics^ 
is a branch of applied mathematics which treats of the construc- 
tion of sun-dials, that is, of those instruments, either fixed or 
portable, which determine the divisions of the day (Lat. dies) by 
the motion of the shadow of some object on which the sun's rays 
fall. It must have been one of the earliest applications of a 
knowledge of the apparent motion of the sun ; though for a long 
time men would probably be satisfied with the division into 
morning and afternoon as marked by sun-rise, sun-set and the 
greatest elevation. 

History , — The earliest mention of a sun-dial is found in 
Isaiah xxxviii. 8 : “ liehold, I will bring again the shadow of the 
degrees which is gone down in the sun-dial of Ahaz ten degrees 
backward.” The date of this would be about 700 years before 
the Christian era, but we know nothing of the character or con- 
struction of the instrument. The earliest of all sun-dials of which 
we have any certain knowledge was the hemicycle, or hemisphere, 
of the Chaldaean astronomer Berossus, who probably lived about 
300 B.c. Tt consisted of a hollow hemisphere placed with its 
rim perfectly horizontal, and having a bead, or globule, fixed in 
any way at the centre. So long as the sun remained above the 
horizon the shadow of the bead w’ould fall on the inside of the 
hemi.sphere, and the path of the shadow during the day would 
be approximately a circular arc. This arc, divided into twelve 
equal parts, detemiined twelve equal intervals of time for that 
day. Now, supposing this were done at the time of the solstices 
and equinoxes, and on as many intermediate days as might be 
considered sufficient, and then curve lines drawn through the 
corresponding points of division of the different arcs, the shadow 
of the bead falling on one of these curve lines would mark a 
division of time for that day, and thus wx* should have a sun-dial 
which would divide each period of daylight into twelve equal 
parts. These equal parts were called Icmporary hours ; and, since 
the duration of daylight varies from day to day, the temporary 
hours of one day would differ from those of another ; but this 
inequality would probably be disregarded at that time, and 
especially in countries where the variation between the longest 
summer day and the shortest winter day is much less tlian in our 
climates. 

The dial of Berossus remained in use for centuries. The 
Arabians, as appears from the work of Albategnius, still followed 
the same construction about the year a.d. 900. Four of these dials 
have m modern times been found in Italy. One, discovered at 
Tivoli in 1746, is supposed to have belonged to Cicero, who, in 
one of his letters, says that he had sent a dial of this kind to his 
villa near Tusculum. The second and third were found in 175 1 — 
one at Castel-Nuovo and the other at Rignano : and a fourth was 
found in 1762 at Pompeii. G. 11 . Martini in his Ahhandlungen 
von den Sonnemihren der Alien (Leipzig, 1777), says that this 
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dial was made for the latitude of Memphis ; it may therefore 
be the work of Egyptians, perhaps constructed in the school of 
Alexandria. 

Ilcrodotiis recorded that the Greeks derived from the Baby- 
lonians the use of the gnomon, but the great progress made bv 
the Greeks in geometry enabled them in later times to construct 
dials of great complexity, some of which remain to us, and arc 
proof not only of extensive knowledge but also of great ingenuity. 

Ptolemy's Almagest treats of the construction of dials by 
means of his analemma, an instrument which solved a variety of 
astronomical problems. 1’he constructions given by him were 
sufficient for regular dials, that is, horizontal dials, or vertical 
dials facing east, west, north or south, and these are the only nnes 
he treats of. It is certain, liowever, that the ancients were able 
to construct declining dials, as is shown by that most interesting 
monument of ancient gnomics — the lower of the Winds at 
Athens. This is a regular octagon, on the faces of whicli tlie i‘ight 
principal winds are represented, and over them eight different 
dials— four facing the cardinal points and the other four facing 
the intemicdiate directions. The date of the dials is long subse- 
quent to that of the tower ; for Vitruvius, w'ho describes the tower 
in the sixth chapter of his first l)ouk, says nothing al^out the dials, 
and as he has described all the dials known in his time, wc must 
believe that the dials of the tower did not then exist, 'hie hours 
are still the teinporar}' hours or, as the Greeks called them, 
hectemoria. 

The first sun-dial erected at Rome was in the year 290 n.c., and 
this Pajiirius ('ursor had taken from the Samnites. A dial which 
Valerius Messalla had brought from Catania, the latitude of which 
is five degrees less than that of Rome, was placed in the forum 
in the year 261 b.c. The first dial actually constructed at Rome 
was in the year 164 n.c., by order of Q. Marcius Pliilippus, but 
as no other Roman has written on gnomonics, this was perhaps 
the work of a foreign artist. If, too, we remeinher that the dial 
found at Pompeii was made for the latitude of Memphis, and 
consequently Jess adapted to its position than that of Catania 
to Rome, wx may infer tliat mathematical knowledge was not 
cultivated in Italy. 

TLc Arabians were much more suc:c.essfiil. 'I'liey attached 
great importance to gnomonics, the principles of which they had 
learned from the Greeks, but they greatly simplified and diversified 
the Greek constructions. One of their writers, Abu '1 llassan, w lio 
lived about the beginning of the 13th century, taught them how 
to trace dials on cylindrical, conical and other surfaces, lie 
even introduced equal or equinoctial hours, but the idea was not 
supported, and the temporary hours alone continued in use. 

Where or when the great and important .step already conceived 
by Abu'l llassan, and perhaps by others, of reckoning by equal 
hours w'as generally adopted cannot now' be determined, 'fhe 
history of gnomonics from the 13th to the beginning of the 
i6th century is almost a blank, and during that time the change 
took place. We can .see, howe\ er, that the change would neces - 
sarily follow the introduction of clocks and other mcchaiiicel 
methods of measuring time ; for, however imperfect these were, 
tlio hours they marked would be of the same length in suinmer aud 
in winter, and the dLscrepancy between these equal liours and the 
temporary hours of the .sun-dial would soon be too important 
to be overlooked. Now, we know' that a balance clock was put uj) 
in the palace of Charles V. of France about the year 1370, and 
wc may reasonably suppose that the new sun-dials came int'> 
general use during the i4lh and 15th centuries. 

Among the earliest of the modern writers on gnomonics was 
Sebastian Munster {q-v-)j who published his Horohgiogruphia 
at Basel in 1531. He gives a number of correct rules, but with- 
out dcmon.strations. Among his inventions w'as a moon-dial,^ 
but this does not admit of much accuracy. 

During the 17th century dialling was discussed at great length 
by many writers on astronomy. Clavius devotes a quarto 

1 In oiui of till-' courts of f Jihttis' ('ollcgo, ( ainliruJgi*. IIiltc is an 
elaborate sun-dial dating from the end of tlu; 17th or licginning of 
the iSth century, and around it a seri<;s of nitnilM-rs which rnriK-e 
availafdc as a moon-dial when the moem's age is known. 



DIAL 


150 

volume of 800 pages entirely to the subject. This was published 
in x6x 2| and may be considered to contain all that was known at 
that time. 

In the iSth century clocks and watches began to supersede 
s un-dials j and these have gradually fallen into disuse except as 
an additional ornament to a garden, or in remote country districts 
where the old dial on the church tower still serves as an occasional 
check on the modern clock by its side. The art of constructing 
dials may now be looked upon as little more than a mathematical 
recreation. 

General Principles. — The diurnal and the annual motions o£ the* 
earth are the elementary astronomical facts on which dialling is 
founded. That the earth turns upon its axis uniformly from west 
to east in twenty four hours, and that it is carried round the sun in 
one year at a nearly uniform rate, is the correct way of ex])re$sing 
these facts. But the effect will be precisely the same, and it will suit 
our purpose better, and make our explanations easier, if we adopt tlur 
ideas of tfie ancients, of which our senses furnisli apparent confirma- 
tion. and assume the earth to be fixed. Them, the sun and stars 
revolve round the earth's axis uniformly from east to west once a 
day "the sun lagging a little behind the stars, making its day some 
four minutes longer — so that at tlie end of the year it finds itsidf again 
in tin; same ])lace, having made a complete revolution of the heavens 
relatively to the stars from west to east. 

The fixtjd axis about wliich all these bodies revolve daily is a line 
through the earth's centre ; but the radius of the earth is* so small, 
compared with the enormous distance of the sun, that, if we draw a 
parallel axis through any ])oint of the earth's surface, we may safely 
look on that an being the axis of the celestial motions. The 'error in 
the case of the sun would not, at its maximum, that is. at 6 a.m. and 

0 p.M., exceed half a second of time, and at noon would vanish. An 
axis so drawn is in the plane of the meridian, and points to the pole, 
its elevation Vicing equal to the latitude of the place. 

The diurnal motion of tlie stars is strictly uniform, and so would 
that of the sun be if the daily retardation of alxmt four minutes, 
spoken of above, were always the .same. But this is constantly alter- 
ing, so that the time, as measured by the sun's motion, and also 
conscqiKMitly as measured by a .sun-dial, doe.s not move on at a 
strictly uniform pace. This irregularity, whioh is slight, would bt* 
of little consequence in the ordinary affairs of life, but clocks and 
watche.s being mechanical measures of time could not, except by 
extreme complication, Iw made to follow this irregularity, even 
if desirable. 

The clock is constructed to mark uniform time in sucli wi.se that the 
length of the cluck day shall be the averager of all the solar days in tin* 
year. Four times a year the clock and the sun-dial agree exactly ; 
but the sun-dial, now going a little slower, now a little faster, will be 
sometimes l>ehind, sometimes before the clock — the great e.st accumu- 
lated diflorence being about sixteen ininuUrs for a few days in 
.November, l)ul on the average much less. The four days on which 
the two agree arc April 15, June 15, Septeinl.K;r i and Decemlwr 24. 

Clock-time is called mean lime, that marked l)y the sun-dial is called 
apparent time, and the difference between them is the equation of 
time. It is given in most calendars and almanacs, frequently under 
the heading clock slow,** ** clock fast.** When the time by the sun- 
dial is known, the equation of time will at once enable us to olitain the 
corres])onding clock-time, or vice versa. 

Atmospheric refraction introduces another error liy altering the 
apparent ^losition of the sun ; l)ut the effect is too small to need 
consideration in the construction of an in.struinent which, with the 
l)cst workmanship, doc'S not after all admit of very great accuracy. 

The general principles of dialling will now be readily understood. 
The problem before us is the following: -A rod, or style, as it is 
calleii, being firmly fixed in a direction jiarallel to the earth’s axis, 
we have to find how and where points or lines of reference must be 
traced on some fixed surface liehind the style, so that when the 
shadow of the style falls on a ci^rtain one of these lines, we may know 
that at that moment it is solar noon. — that is. that tlu* plane through 
the style and througVi the sun then coincides with the meridian ; 
again, that when the shadow reaches the next line of reference, it is 

1 o’clock Viy solar time, op, which comes to the same thing, that the 
above plane through the style and through the sun has just turned 
through the twenty-fourth part of a complete revolution ; and so on 
for the subsecpient hours, —the hours before noon being indicated in 
a similar manner. The style and the .surface on which these lines 
arc traced together constitute the dial. 

The position of an intended sun-dial having been selected -• 
whether on church lower, south front of farmstead or garden wall — 
the surface must lie prepared, if necessary, to receive the hour-lines. 

The chief, and in fact the only practical difficulty will be the 
accurate fixing of the stylo, for on its accuracy the value of the instru- 
ment depends. It must be in the meridian plane, and must make an 
angle with the horizon equal to the latitude of the place. The latter 
condition will offer no difficulty, l>ut the exact determination of the 
meridian plane which passes through the jioint where the style is 
fixed to the surface is not so simple. .\t present we shall assume that 
the style has been fixed in its true position. The style itself will he 


usually a stout metal wire, and when we speak of the shadow cast by 
the style it must always he understood that the middle line of the 
thin band of shade is meant. 

The point where the style meets the dial is called the centre of the 
dial. It is the centre from which all the hour-lines radiate. 

The position of the Xll o’clock line is the most important to 
determine accurately, since all the others arc usually made to depend 
on this one. We cannot trace it correctly on the dial until the style 
has been itself accurately fixed in its proper place. When that is done 
the Xll o'clock line will be found by the intersection of the dial 
surface with the vertical plane which conlains the style ; and the 
most simple way of drawing it on the dial will l>c by suspending a 
plummet from some point of the style whence it may hang freely, 
and waiting until the shadows of both style and plumb-line coincide 
on the dial. This single shadow will be the Xll o’clock line. 

In one class of dials, namely, all the vertical ones, the Xll o'clock 
line is simply the vertical line from the centre ; it can, therefore, at 
once l>e traced on the dial face by using a line plumb-line. 

The XII o'clock line being traced, the easiest and most accurate 
method of tracing the other hour-lines would, at the present day when 
good watches are common, be by marking where the shadow of the 
style falls when 1, 2, 3, &c., hours have elapsed since noon, and the 
next morning l>y the same means the forenoon hour-lines could be 
traced ; and in the .same manner the hours might be subdivided into 
halves and quarters, or even into minutes. 

But formerly, when watches did not exist, the tracing of the 1 , II, 
III, &c.. o'cUh:1v lines was done by calculating the angle which each of 
these lines would make with the All o’clock line. Now, except in the 
simple cases of a horizontal dial or of a vertical dial facing a cardinal 
point, this would require long and intricate calculations, or elalxi- 
ratc geometrical constructions, implying considerable mathematical 
knowledge, but also introducing increased chances of error. The 
chief source of error would lie in the uncertainty of the data ; for the 
position of the dial-plane would have to l>e found before; the calcula- 
tions l)egan, — that is, it would he necessary to know exactly by how 
many degrees it declined from the south towards the east or west, 
and by how many degrees it inclini;d from the vertical. The ancients, 
with the means at their disposal, could obtain these results only very 
roughly. 

Dials received different names according to their position 

Horizontal dials, when traced on a horizontal plane ; 

Vertical dials, when on a v(;rtical plane facing one of the cardinal 
X)oints ; 

Vertical declininf; dials, on a vtutical jilaiu; not facing a cardinal 
])oint ; 

Inclining dials, when traced on planes neither x crtical nor hori- 
zontal (these wen; further distinguished as reclining when leaning 
Ixickwards from an observer, prodining when leaning forwards) ; 

Equinoctial dials, when the iilane is at right angles to the earth’s 
axis, &c. &c. 

Dial Construction. very correct view of the ijroblem of dial 
construction may be obtained as follows : — 



Conceive a transparent cylinder (fig. i) having an axis AB parallel 
to the axis of the earth. On the surface of the cylinder let equidistant 
generating lines lx: traced 15^ apart, one of them Xll . . . XII being 
in the meridian jdane through AB, and the others I ... I, II ... 11 , 
d:c., following in the order of the sun*s motion. 

Then the shadow of the line AB will ol)vious1y fall on the line 
XII . . . Xll at apparent noon, on the line 1 . . . Tat one hour after 
noon, on II ... 11 at two hours after noon, and so on. If now the 
cylinder be cut by any plane MN representing the x>lauc on which the 
dial is to be traced, the shadow of AB wall be intercepted by this plane 
and fall on the lines AXII Al, All, &c. 

The construction of the dial consists in determining the angles made 
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by All, &c. with AXll ; the line AXll itself, being in tlie vertical 
plane through AB. may be supposed known. 

For the purposes of actual calculation, perhaps a transparent sphere 
will, with advantage, n;plac(i the cylinder, and we shall here ap]>ly it 
to calculate the angles made by the hour-line with the XII o'cliKk line 
in the two cases of a horizontal dial and of a vertical south dial. 

Horizontal Dial. — I«et P£/> (fig. 2), the axis of the supposed trans- 
parent sphere, be directed towards the north and south poles of the 
heavens. Draw the two great circles, IlMA, QMa. the former 



Fio. 2. 

horizontal, tlie other perpendicular to the axis Vp, and therefore 
coinciding with tlu? plane of the ecpuitor. Let EZ be v<‘rtical, then 
the circle QZl* will be the meridian, ami l)y its intersection A with 
the horizontal circle will determine the XTl o’clock line EA. Next 
divide the equatorial circle QMa into 24 etjual jiarts ah, he, cd, &c. . . . 
of 15® each, beginning from the meridian IVi. and through the 
various points of division aTul the poles draw the great circles Vbp, 
l\p, &c. . . . These will exactly correspond to tlic equidistant 
generating lines on the cylinder in the previous construction, and the 
shadow of the style will fall on these circles after successive intervals 
of 1,2, 3, cV:c., hours from noon. If they nuvt the horizontal circle 
in the points B, C, D, Ax., then EB, EC, ED, &c. . . . will be tin* 
1 . II, 111 , Ac., hour-lines required ; ami the ])roblem of the horizontal 
dial consists in calculating the angles which tlursc lines make with 
the XII o’clock line EA, whose position is known. The spherical 
triangk^s PAD, J*AC, Ax., enable us to do this re.'idily. They are all 
right-angled at A, tlie siile 1 *A is the latitude of the jilace, and the 
angles APB, AIK', Ac., an; respectively 15”, 30®, Ac., then 
tan AB=tan 15® .sin latitude, 
tan AC = tan 30® sin latitude, 

Ac. Ac. 

'I'liese determine the sides AB, AC, Ac., that is, the angles AEB, AEC, 
Ac., required. 

The 1 o'clock hour-line EB must make an angle with the meridian 
EA of Ti® 51' on a London dial, of 12® 31' at Edinburgh, of u” 23' 
at I'aris, 12® o' at Berlin, q® 55' at New York and q® ic>' at San 
Francisco. In the same way may be found the angli:s made by the 
other hour lines. 

The calculations of these angles must exttmd throughout one 
([uadrant from noon to VI o’clock, but need not be carried further, 
because all the other hour-lines can at once be deduced from these. 
In the first place the dial is symmetrically divided by the meridian, 
and therefore two times equidistant from noon will liavc their hour 
lines equidistant from the meridian ; thus the XI o’clock line and the 
I o’clock line must make the same angles with it, the X o'clock the 
same as the 11 o’clock, and so on. And next, the 24 great circles, 
which were drawn to detcrinim; tliese lines, are in reality only 12 ; 
for clearly the gnjat circle which gives I o’clock after midnight, and 
that which gives I o’cUx'-k after noon, are one ami the .saimr, and .so 
also for the other hours. Thcrefort; the hour-line.s bctwe(;n VI in 
tlie evening and VI the next morning are the prolongations of the 
remaining twelve. 

Let us now remove the imaginary sphere with all its circles, and 
r<;tain only the style EP and the plane HM.A with the lines traced on 
it. and we shall liave the horizontal dial. 

On the longest day in London the sun rises a little before 4 o’clock, 
and sets a little after 8 o’clock ; there is therefore no nect.*.ssity for 
extending a London dial beyond those hours. At Edinburgh the 
limits will bo a little longer, while at Hammerfest, which is within 
the Arctic circle, the 'whole circuit will be required. 

Instead of a 'W'ire style it is often more convenient to use a metal 
plate from one quarter to half an inch in thicknes.s. This plate, 
which is sometimes in the form of a right-angled triangle, must have 
an acute angle equal to the latitude of the place, and, when pro]M;rly 
fixed in a vertical po.sition on the dial, its two faces mu.st coincide 
with the meridian plane, and tlie sloping edges formed by the thick- 
ness of the plate must point to the pole and form two parallel styles. 


Since there are two styles, there must be two dials, or rather two half 
dials, because a little consideration will show that, owing to the 
thickness of the plate, tliese styles will only one at a time cast a 
shadow. Thus the eastern edge will give the .shadow for all hours 
before 6 o’clock in the morning. From (> o’ckick until noon the 
wc.stem edge will be used. At noon it will change again to the 
eastern edge until b o’clock in the evening, ami linally the western 
edge for the remaining hours of daylight. 

The centres of the two dials will be at the ptiiiits where the styles 
meet Die dial face ; but, in drawing the hour-lines, we must be 
careful to draw only those 
lines for wliich the corre- 
sponding st yk^ is able to give 
a shadow asexjilainedabovt;. 

The dial will thus have the 
a])])carance of a single dial 
jilalc, and there will be no 
confusion (see lig. 3). 

The line of demarcation 
betweim the sliadow ami the 
light will be better deiined 
than when a wire style is 
ii.sed ; but the indications by 
this double dial will always 
lx* one. minute too fast in the 
morning and one niinule too 
slow in th(^ aftenuxin. This , 

is owing to the magnitude 

of the sun, whose angular breadth is half a degree. The vvcll-deliiied 
shadows are given, not by the centre of the suh, as we shoiikl require 
them, but by tlie forward limb in tln^ morning and by the backward 
one in the afternoon ; and the sun takes just about a minute to 
advaiict; through a space equal to its hall -breadth. 

Dials of this descrijilion are frequently met with. Tlu* dial jilate 
is of metal as well as the vertical piece u])on it, and they may he 
purchased ready for ])lacing on tiu; pedi-stal, ■ the dial with ail Du; 
hour-lines traced on it and the style jilale linnly fastened in its 
jiropcr position, if not evt;n cast in the .same piece with the dial i)lali\ 

When placing it on the }H;destal care, must be taken that the dial 
be jierfectly horizontal and accurately oriented, 'riur leve lling will 
be done with a s]>irit-k^vel, and the orientation will be birst eliected 
either in the forenoon or in the afternoon, by turning the dial ]>kite 
till the time given by the shadow (making the* otic iiiimile correction 
mentioned above) agns s witli a got>d watch whose error on solar time 
is known. It is, liowevi^r, impurtaul to bear in niiiid that a dial, ;io 
built up bi;forehand, will have the angle at the base (‘qual to the 
latitude of some selected j»lace, such as London, and the hour-lines 
will b»* drawn in directions calculated for the same latitude. Such a 
dial can the’ efore not be used near Edinburgh or (Glasgow, although 
it would, without appreciable error, lu- adapted to any ]»kict; whose, 
latitude ilid not diller more than 20 or 30 ni. from that of London, 
and it would be safe to emiiloy it in Essc'x, Kent or Wiltshire. 

11 a seru;s of such dials were coii.stnicted, dilferiiig by 30 m. in 
latitude, then an inU;ndiiig purcliaser could .select one adapted to a 
place wdiose latitude, w'as within i«) m. of his own. and tlu* erior ol 
time would never exceed a small fraction of a minute. The following 
tabk; will enable us to check the accuracy of the hfiiir- lines ami of tin. 
angle of the style, - all angles on tlu: dial being readdy ineasiiit d w ith 
an ordinary ])rot factor. It extends from 50® hit. to lat., and 
DuM'efore includes the wliole ot Great Britain and lielaml 
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Vertical Simth Dial.— Let us take again our imaginary transjuirent 
sphere QZP.A (fig. 4), whose axis l^Ep is parallel to the earth’s axis. 
I.et Z be the zenith, and, consequently, the great circle ^JZP the 
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ni'Tidian. I'Urough K, the centre of the sphere, draw a vertical plane 
facing south. This will cut the sphere in the great circle ZMA, 
which, l)eing vcTlical, will pass through the zenith, and, facing south, 
will be at riglit an^'les to the meridian. Let QMrt be the equatorial 
circle, oljiaincd by drawing a plane througii K at right angles to the 
axis J*lCp. 'I*he low'er portion Ep of the axis will be the style, the 
vertical line EA in the meridian plane will be the XII o'clock line, 
and the line EM. which is obviously horizontal, since M is the inter- 
section of two great circles ZM, QM, each at right angles to the vertical 
plane QZP, will be the VT o'clock line. Now, as in the previous 
problem, divide the efpuitorial circle into 24 equal arcs of 15® each, 
tieginning at a, viz. ah, hr., &c., — each quadrant aM, MQ, &c., con- 
taining 6, — then through each point of division and through the 



axis J*p drawa ])lane cutting the sphere in 24 o(iuidislant great circles. 
As the sun revolves round the axis the shadow of the axis will suc- 
cessively fall on thes*^ circles at intervals of one hour, and if these 
circles cross the vertical circU* ZMA in the points A, B, C, &c., the 
shallow of the lower portion Ep of the axis will fall on the lines EA, 
EB, EC, &c., which will tluutdore be the required hour-lines on the 
vertical dial, E|> Ixnng the style. 

'.riienj is no necessity tor going Vicyond the VI o'clock hour- line on 
each side of noon ; for, in the winter months tin; sun sets earlier than 
(» o’clock, ami in the summer months it passes behind the plane of the 
dial before that time, and is no longer availatik*. 

It remains to show how the angles AEB, AKC, Ax., may be calcu- 
lated. 

The spherical triangles pAB, pAC, &c., will give ns a simple rule. 
These triangles are all right-angled at A, the side pA, equal to ZP, is 
the co- latitude of the place, that is, the difference between the latitude 
and 00® ; and the successive angles ApB, ApC, &c., are 15®, 30®, &c., 
r<*spectively. Then 

tan AB=tan 13® sin co^latitudc ; 

or nion; simply, 

t£ni .\B~taTi 15® cos latitude. 
tan A('=tan 30® cos latitude, 

Ac. Ac. 

an<l the arcs AB, AC so found are the ineasure of the angU*s AEB, 
AKC, Ac., required. 

In this ca.se the anglo.s diminish as the latitudes increase, the 
0])posiie result to that of the horizontal dial. 

Inclining, Rediniun, lHuU. We shall not enter into the 

calculation of the.se cases. Our imaginary sphere btnng, as before 
suppo.S(?d, constructed with its centre at the centre of the dial, and 
all the hour-circles traced upon it, the intersection of these hour- 
circles with the plane of the dial will determine the hour-lines just as 
in the previous cases ; but the triangles will no longer be right-angled, 
and the simplicity of the calculation will be lost, the chances of error 
bein^ greatly increased by the difficulty of drawing the dial plane in 
its true position on the sphere, .since that true position will have to be 
found from observations which can be only roughly performed. 

Ill all these cases, and in ca.ses where the dial surface? is not a plane, 
and the hour-lines, consequently, are not straight lines, the only safe 
])ractical w'ay is to mark rapidly on the dial a few points (one is 
sufficient when the dial face is plane) of the shadow at the moment 
wlien a good watch shows that the hour has arrived, and afterwards 
connect these points with the centre by a continuous line. Of course 
the style must have been accurately fixed in its true position before 
we begin. 

Kquatorial Dio/. - -The name equatorial dial is givern to one whose 
]dane is at right angles to the style, and therefore parallel to the 
equator. It is the sim])lest of all dials. A circle (fig. 3) divided into 
24 ei]ual arc^; is placed at right angles to the style, and hour divisions 
are marked iqion it. Tlicn if care In? taken that the style point 
accurately to the pole, ami that the noon division coincide with 
the meridian plane, the sliadow' of the .style will fall on tlie other 
div'tsions, each at its proper time. The divisions must be marked 


on both sides of the dial, because the sun will shine on opposite 
.sides in the summer and in the winter months, changing at each 
equinox. 

To find the Meridian Plane . — We have, so far, assumed the meridian 
plane to be accurately known ; we shall proceed to describe some of 
the methods by which it may be found. 

The mariner's compass may be employed as a first rough approxi- 
mation. It is well known that the needle of the compass, when free 
to move horizontally, oscillates upon its 
pivot and settles in a direction termed 
the magnetic meridian. Tliis does not 
coincide with the true north and south 
line, but the difference between them is 
generally known with tolerable accur- 
acy. and is called the variation of the 
compass. The variation differs widely 
at different parts of the surface of the 
earth, and is not stationary at any 
particular place, though the change is 
slow ; and there is even a small daily 
oscillation which takes place about the 
mean position, but too small to need 
notice here (see Magnetism, Terres- 
trial). 

With all these elements of uncertainty, it is obvious that the 
compass can only give a rougli approximation to the ])osition of the 
meridian, but it w'ill .serve to li.x the style so that only a small further 
a1tc:ration will be necessary when a more perfect determination has 
been made. 

A very simple practical method is the following ; - 

Place, a table (fig. 6), or other plane surface, in such a position that 
it may receive the sun’s rays both in the morning and in the afternoon. 
Then carefully level the surface by means of a spirit-level. This must 
be done very accurately, and the table in that ]>osiLion made perfectly 
secure, so that there be no danger of its shifting during the day. 

Next, suspend a plummet SH from a point S, whicli must be 
rigidly fixed. The extremity H. where the plummet just meets the 
surface, should be .soinewhenj near the middle of one end of the table. 
With H for centre, de.scribe any number of concentric arcs of circles, 
AB. CD. KF, Ac. 

A bead P, kept in its place by friction, is threaded on the i^lurnmet 
line at some convenitml height above H. 

Everything being thus prepared, let us follow the .shadow of the 
Ijead P as it movcjs along the surface of the table during the day. ft 
will be found to describe 
a curve ACE . . . FDB, 
approaching the point 
ri as the sun advances 
towards noon, and rect?d- 
ing from it afterwards. 

('ihe curve is a conic 
section - an hyperbola 
in these regions.) At the 
moment when it crosses 
the arc AB, mark the 
point A ; APis then the 
directionof the sun, and. 
as AH is horizontal, tlu? 
angle T’AH is the alti- 
tude of the sun. In the 
afternoon mark the 
]>oint B when? it crosses 
the ssime arc ; then the 
angle PBH is the alti- 
tude. But the right- 
angled triangles PH A, 

I’HB are obviously 
equal ; and the sun lias Fig. ^3. 

therefore the same alti- 
tudes at those two instants, the one before, the other after noon. 
It follows that, if the sun has not changed its declination during the 
interval, the two positions will be symmetrically placed one on each 
side of the meridian. Therefore, drawing the chord AB, and bisecting 
it in M, HM will be the meridian line. 

Each of the other concentric arcs. CD, EF, Ac., w'ill furnish its 
meridian line. Of course these should all coincide, but if not, the 
mean of the positions thus found must be taken. 

Tlic provLso mentioned above, that the sun has not changed its 
declination, is scarcely ever realized ; but the change is slight, and 
may l>c neglected, except perhaps about the time of the equinoxes, 
at the end of March and at the end of September. Throughout the 
remainder of tlie year the change of declination is .so slow that we 
may safely neglect it. The most favourable times arc at the end 
of June and at the end of December, when the sun’s declination is 
almost stationary. If the line IlM be produced both ways to the 
edges of the table, then the two points on the ground vertically below 
those on the edges may be found by a plummet, and, if permanent 
marks be made there, the meridian plane, which is the vertical plane 
passing through these tivo points, will have its position perfectly 
secured 
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To place the Style of a Dial in its True Position. — B<?forc giving any 
Other method of finding the meridian plane, we shall complete the 
construction of the dial, by showing how the style may now be 
accurately placed in its true position. The angle which the style 
makes with a hanging plumb-line, being the co-latitudc of the place, 
is known, and the north and south direction is also roughly given by 
the mariner’s compass. The style may therefore be already adjusted 
approximately — correctly, indeed, as to its inclination — but prob- 
ably requiring a little horizontal motion east or west. Suspend a 
fine plumb-line from some point of the style, then the style will ht^ 
properly adjusted if. at the very instant of noon, its shadow falls 
exactly on the plumb-line. — or. which is the same thing, if lx>th 
shadows coincide on the dial. 

This instant of noon will Ixi given very simply, by the meridian 
plane, whose position 'we have secured by the two permanent marks 
on the ground. Stretch a cord from the one mark to the other. This 
will not generally be horizontal, but the cord will be wholly in the. 
meridian plane, and that is the only necessary condition. Next, 
suspend a plummet over the mark which is nearer to the sun, and. 
when the shadow of the plumb-line falls on the stretched cord, it is 
noon. A signal from the observer there to the observer at the dial 
enables the latter to adjust the style as directed above. 

Other Methods of finding the Meridian Plane . — Wo have dwelt at 
some length on these practical operations because they are simple and 
tolerably accurate, and because they want neither watch, nor sextant, 
nor telescope ' nothing more, in fact, than the careful observation of 
shadow lines. 

The Pole star, or Ursae Minoris, may also bt* employed for finding 
the meridian plane without other apparatus than ])hiihb-lines. This 
.star is now only about l" 14' from tlu; pokr ; if therefore, a plumbdine 
be suspended at a few feet from the observer, and if he shift his 
position till the star is exactly hidden by tiu; line, th*m the plane 
through his eye Jiiid the plumb-line will never Ik? far from the meridian 
lane. Twice in the course of the twenty-four hours the ]ilanes would 
e strictly coincident. This would be w'hen the star crosses the 
meridian above the pole, and again when it crosses it below. If we 
WLshed to employ the method of determining the meridian, the times 
of the stars crossing wouhl have to be calculated from the data in the 
Nautical Almanac, and a watch would be fu?c(?ssary to know wlnm 
the instant arrived. The watch need not, however, b(? very accurate, 
because the motion of the star is so slow that an error of ten minutes 
in the time would not gix e an error of one-eighth of a degree in the 
azimuth. 

The following accidental circumstance enables us to dispense with 
both calculation and watch. The right ascension of the star 17 Ursae 
Majoris, that st.ar in the tail of the (ireat Hear which is farthc*.st from 
the “ pointers,” hajipens to differ by a little more than 12 hours from 
the right ascension of the Pole star. * The great circh? xvhich joins th<? 
two stars passes therefore close to the pole. Wh(?n tlu? Pole star, at 
a distanc(‘ of about 1® 14 ’ from the pok?, is crossing the meridian above 
the pole, the star 17 Ursae Maforis, whose polar dist ance is about 40®, 
has not yet reached the meridian below the polo. 

When 71 Ursae Majoris reaches the meridian, which w'ill be w’ithin 
half an hour later, the l*oIe stfir will have left the meridian ,* but its 
.slow motion will havi? carried it only a very lit I le distance away. Now* 
at some instant bt'tween these two times— much nearer the latter 
than the former — the great circle joining the two stars will be exactly 
vertical ; and at this instant, which the observ(?r determines by 
seeing that the plumb-line hides the two stars simultaneously, nciither 
of the stars is strictly in the meridian ; but the deviation from it is so 
small that it may be neglected, and the plane through the eye and the 
plumb-line taken for meridian plane. 

In all tlieso ca.ses it will be convenient, instead of fixing the plane 
by means of the eye and one fixed plummet, to have a second plummet 
at a short distance in front of the eye? ; this second plummet, Inring 
suspended so as to allow' of lateral shifting, must be moved so as 
alwsiys to lx; between the eye and the fixed plummet. The meridian 
plane will be secured by placing two jierinanent marks on the ground, 
one under each plummet. 

This method, by means of the two stars, is only available for the 
upper transit of Polaris ; for, at the lower trsinsit, the other star 17 
Ursae Majoris would ]mss clo.se to or beyond the zenith, and the. 
obsc?rvation could not be made. Also tlu? stars will not lie visible 
when the upper transit takes place in the daytime, so that one-half 
of the year is lost to this method. 

Neither could it be employed in lower latitudes than 40° N., for 
there flie star would be below the horizon at its lower transit ; wv 
may even say not lower than 45° N., for the .star must be at least 5° 
above the horizon before it become.s dLstinctly visible. 

There arc other pairs of stars which could l)e .similarly employed, 
but none so convenient as these two. on account of Polaris with its 
very slow motion being one of the pair. 

To place the Style in its True Position without previous Determination 

of the Meridian Plane. The various methods given above for finding 

the meridian plane have for ultimate object the determination of the 
plane, not on its own account, buu as an «?lement for fixing the instant 
of noon, whereby the style may be properly placed. 

We shall di.spense. therefore?, with all this preliminary work if wc? 
determine noon by astronomical observation. For this we shall want 
a good watch, or pocket chronometer, and a sextant or other instni- 


meiit for taking altitudes. The local time at any moment may be 
determined in a variety of ways by observation of the celestial bodies. 
The simplest and most practically useful methods will be found 
described and investigated in any work on astronomy. 

For our present purpose a single altitude of the sun taken in the 
forenexm will be most .suitable. At some time in the morning, when 
the sun is high enough to t>e frc?t? from the mists and uncertain 
refractions of the horizon -but to (?nsure accuracy, while the rate of 
increase of the altitude is .still tolerably rapid, and. therefore, not later 
than 10 o'clock — take an altitude? of the sun, an assistant, at the same 
moment, marking the time shown by the watch. The altitude so 
observed being properly corrected for refraction, parallax, &c., will, 
together vrith the latitude of the place?, and the sun’s declination, 
taken from the Nautical Almanai-, enable ns to calculate the time. 
This will lx? the solar or apparent time, that is, the very time we 
require. Comparing the time .so found with tlu? lime shown by the 
watch, we see at once by how much the watch is fast or slow of solar 
time ; we know, thc;rc?fore, exactly what time tlu? watch must mark 
when solar noon arrives, and waiting for that instant we can fix the 
style in its proper position as c?xi)lained Ix-fore. 

We can di.spense with the sextant and with all calculation and 
observation if. by means of the pocket chronometer, we bring the 
time from soiiu? observatory where the work is done ; and, allowing 
for the change of longitude, and also for tlu? equation of tinu?, if the 
time wc have brought is clock time, we shall have the exact instant 
of solar noon as in tlu? previous case. 

In former times the fancy of dialists .seems to have run riot in 
devising t?laborate surfaces cm which the dial was to U* traced. Some- 
times the .shadow was received on a cone, .sometiimrs on a cylinder, 
or on a sphen?, or on a combination of these. A universal dial was 
constructed of a figure in the sluqie of a cross ; anollier universal dial 
show(?d the hours hy a glol»e and by several gnomons. These 
universal dials requinul adjusting before use, and for this a mariner's 
com]>asR and a s]urii-level were necessary. But it would be lt?dious 
and usek?ss to enumerate the various forms designed, and, as a rule, 
the more complex the less accurate. 

Another class of useless dials consisted of those wilh variable 
centres. They were drawn on fixed horizontal planes, and each day 
the style had to lx? shifbxl to a new jwsition. lnsti?ad of Uour-tines 
they had hom-points ; and f lu? style*, instead of being parallel to the 
axis of the earth, might make any chosen angle with tlu* horizon. 
There was no practical advantage* in their use, but rather the reverse? ; 
and they e:an only be? considered as furnishing material for new 
mathemafical prol )le:?tns. 

Portable Dials. — T\\v dials so far de?scribed have? been fixed dials, 
for c'ven tlu? fanciful <.)ne?s to which reference? was just, now niaele were? 
to lx; fixed before using. There* we're?, however, oilier dials, made 
gemerjilly of a small size, so as te> be* carrie?d in the? pcx?ket : and 
these, so long .is the sun shone?, roughly answered the pur]K)se* of a 
watch. 

The description of the portable dial has ge*neraUy lu'en mixe*d up 
with that of the fixed dial, as if it. had be?(?n merely a s|x*cial case, and 
the same principle had Ixen the? basis of both ; where*as there are 
essential ]>e>inl.s of diffe?rence betwee*n them, lx?sid<?s tho.se which arc 
at emet? appare?nt. 

In the tixe*el dial the re'siilt de]K’iids on the uniform angular motion 
of the sun round the fixe?el style ; and a small error in the assumed 
position of tlu* sun, wlu*tlu*r due to tlu? imperfe*ction of the instru- 
ment, or te) some small ne*gk?cted convetion, has only a trifling effect 
on the time. This is owing to the? angular dis]>lacemeTit of the sun 
Ix'ing so rapid a quarter of a degree every niiiiiitc- that for the 
ordinary affairs of lift? greater accuracy is not retiuiretl, as a displace- 
ment of a quarter of a degree, or at :iTiy r;ite ot oiu? degree, can be 
readily seen by nearly every p(?rson. But with a iiortabk? dial this 
is no longer the case. The uni form angular motion is not iitiw avail- 
able. Ixcause we have no determinetl fixed plane to which we may 
reli?r it. In the? new jiosition, to which the? observer has gont?, the 
zenith is tlic only point of the h(xwt?ns he can at once ])ractically find ; 
and the ba.sis for the t k?lcrmina.1 ion of the time Ls the constantly but 
very irref*ulatlv varying zenith distance of the sun. 

At .sea the ob-servation of tlu? altitude of a celestial body is file only 
method available, for finding loc;al time ; hut the ]>crfcctidn which has 
been attained in the construction of the .si'xtanl erud lies the sailor 
to reckon on an accuracy of seconds. Certain [irecautions have, 
however, to be taken. 'Fhe ol.vser vat ions must not lx? made within a 
couple of hours of noon, on account of the slow rate of change at that 
time, nor too near the horizon, on account of the uncertain refractions 
tlu?re : and the same restrictions must be ob.si?rved in using a portable 
dial. 

To compare roughly the accuracy of the fixed anti the portable 
dials, let 11s take? a mf?€in position in Great Britain, say 54° Int., and a 
mean declination when the sun is in the equator. It will ri.se at 
6 o'clock, and at noon have an altitude ot 36®, ■ that is. the jiortabk? 
dial will indicate an avi?rag(? change of one-tenth of a d(?gree in each 
minute, or two anti a half time?i slower than the fi.setl dial. The 
vt?rtical motion of the sun increases, however, n(*arer the horizon, 
but even there it will lx*, onlv one-eighth of a d<*gree each minute, or 
half the rate of the fixerl dial, which goes on at nearly the same .speed 
throughout the day. 

Portable dials are also much more restricted in the range? of latitude 
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ioT which they are available, and they should not be used more than 
4 or 5 in. north or south of the place for which they were constructed. 

We shall briefly describe two portable dials which were in actual 
use. 

Dial on a Cylinder . — A hollow cylinder of metal (fig. 7), 4 or 5 in. 
high, and alK>ut an inch in diameter, has a lid which admits of toler- 
ably easy rotation. A hole in 
the lid receives the style, 
shapc'd somewhat like a 
bayonet ; and the straight 
part of the style, which, on 
account of the two bends, is 
lower than the lid. projects 
horizontally out from the 
cylinder to a distance of 1 or 
j j in. W'hen not in use the 
style would lie taken out and 
placed inside the cylinder. 

A horizontal circle is traced 
on the cylinder opposite the 
projecting style, and this 
circle is divided into 36 
approximately equidistant 
intervals.! These intervals 
represent spaces of time, and 
to each division is assigned 
a dab*, so that e«ich month 
has three dati;s marked as 
follows January 10, 20, 

31; February 10, 20, 28; 
March 10. 20, 31 ; April 10, 
20, 30, and so on,- aiwtays 
the loth, the 20th, and the 
last <]ay of each month. 

Through each point, of division a vertical line parallel to the axis 
of the cylinder is drawn from top to bottom. Now it will Ik*, readily 
undcrstcKxl that if, upon one of these <lays, the lid be tiinuid, so as 
to bring the style? (exactly opposite the date, and if the dial be then 
placed on a horizontal table so as to receive sunlight, and turned 
round \mdi\y until tlie shadow of the styU? falls exactly on the vertical 
line IkjIow it, the shadow will terminate at some definite }Mnnt of this 
line, the position of which point will deixuid on the length of the 
style -that is, the distance of its end from tin? surface of the cylinder 
— and on the altitude of tin? sun at that instant. Suppose that the 
observations are continued all day, the cylinder Ujiiig very gradually 
turned so that the style may always face the sun, and suppose that 
marks an? made on the vertical lino to show the extrcniity of the 
shadow at; <?ach exact hour from sunrise to sunset -these times being 
tak(?n from a good fixed sun-dial, then it is obvious that the next 
year, on the aamv daU\ the sun’s <lecliiiatioii lK?jiig afiont the sarm?, 
and tlie oliserver in alniut tht? same latilinh?, the marks made the. 
previous year will serve to tell the time all that day, 

Wlia.1 we liave said abovi? w^as merely to maki? the principle of the 
instrunn?nl chiar, for it is evident that this mode of marking, which 
would refpiire a whole year's sunshine and lu^urly observation, 
cannot be the m(?thod (?mploye(l. 

The ]K)sitions of the marks are, in fact, obtained by calculation. 
Corresponding to a given date, tlie declination of the sun is taken 
from the almanac, and this, together with the latitude of the ])lace 
and l.lu? length of tlu? style, will constitute the necessary data for 
computing tlu* lengtii of the shadow, that is, the <bst;auce of the mark 
below thf style for each siu:cessive hour. 

We have assumed above that the decHnaliou of the sun is the same 
at the sami? datt? in different y(?ars. This is not. quite correct, but, if 
th(? ilates be tak(?n for the second year after lea]> yi?ar, the results will 
Ik* sunici(*nf]\' api'iroximaie. 

When all the iiour-marks have been placed opposite to their 
respective? dates, then a continuous curve, joining the corresponding 
hour points, will serve to find tlu* time for a day intennofliate to 
those set down, the lid being turned till tlu* style cx?ctipy a pro]K?r 
position U?tween the two divisions. Tlu? horizontality of the surface 
on which the instrument re*sts is a v(*ry nocessarv condition, especially 
in summer, when, the^shadow of the slvle being kmg, the extreme 
end will shift rapidly for a small deviation from the vertical, and 
render the reading uncertain. The dial can also be used by holding 
it up by a small ring in tlu? top of t he lid. and proliablv the verticality 
is better ensured in that way. 

Portable Dial nn a Card. This neat and very ingenious dial is 
attributed by Ozanani to a Jesuit Father. De Saint Rigaiid. and 
probably dates from the early part of the* lyth century. Ozanam 
says that it was sometimes called the capuchin, from some fancied 
resemblance to a cowl thrown back. 

Construction. -I.>raw a. straight line AC'B parallel to the fop of the 


! Strict equality is not nece.ssary, as the observations made are on 
the vertical line through each division point, without reference to 
the others. It is not even requisite that the divisions should go 
completely and exactly round the cylinder, although they were 
alw^avs so drawn, and both these conditions were insisted upon in 
the directions for the construction. 


card (fig. 8 ) and another DCE at right angles to it ; with C as centre, 
and any convenient radius C.A, describe the semicircle AEB below 
the horizontal. Divide? the whole arc AEB into j 2 equal parts at the 
points r, s, t, &c., and through these points draw perpendiculars to 
the diameter ACB; these lines will be the hour-lines, viz. the line 
through r will be the XI ... I line, the line through 5 the X ... II 
line, and so on ; the hour-line of noon will be the point A itself ; by 
subdivision of the small arcs Ar, rs, st, &c., we may draw the hour- 
lines corresponding to halves and quarters, but this only where it 
can be done without confusion. 

Draw ASD making with AC an angle equal to the latitude of the 
place, and let it meet EC in D, through which point draw FDG at 
right angles to AD. 

With centre A, and any convenient radius AS, describe an arc of 
circle RST, and graduate tliLs arc by marking degree divisions on 
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it, f?xtending from o" at S to 23;}° on (?acli side at R and T. Next 
determine the ]>oLnts on tlu? straight line FDG where radii drawn 
from A to the degree divisions on the arc would cross it, and carefully 
mark these crossings. 

The divisions of RST are to correspond to the sun’s declination, 
south declinations on RS and north declinations on ST. In the 
other liemis]ihere of the earth this would be reversed ; the north 
declinations would lx* on the upper half. 

Now', taking a second year after leap year (because the declinations 
of that year are about the mean of each set of four years), find the 
days of the month when the fuin has these different declinations, and 
place these dates, or so many of them as can be shown without 
confusion, opposite the corresponding marks on FDCL Draw the 
sun-line at the top of the card ])arallel to the lino ACB ; and, near the 
extremity, to the right, draw' any small figure? intended to form, as 
it were, a door of w'hich a b shall" be the hinge. Caro must lie taken 
that this hinge is exactly at right angles to the sun-linc. ake a fine 
open slit r d right through tlu? caird and extending from the hinge to 
a short distance on the door,- the centre line of this slit coinciding 
accurately wit h the sun-line. Now', cut the door completely through 
the card ; except, of course, along the hinge, w^hich, when the card 
is thick, slioiild lx? partly cul through at the liack, to facilitate the 
opening. Cut the card right through along the lint? FDG, and pass a 
l!in*ad carrying a little plummet W and a very small lx?.atl P ; the 
bead having sufficient friction with the thread to retain any position 
when acted on onlv by its own weight, but sliding easily along the 
thread when moved by the hand. At the back of the card the thread 
terminates in a knot to hinder it from lx*ing draw’^n through; or 
better. Ix'caiise giving more friction and a better hold, it pas.ses 
through the* centre of a small disk of card -a fraction of an inch in 
diameter and, by a knot, is made fast at the back of the disk. 

To complete tlie construction,- with the centres F and G, and 
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radii FA and GA, draw the two arcs AY and AZ which will limit the 
hour-lines ; for in an observation the bead will always be found 
between them. The forenoon and afternoon hours may then 
be marked as indicated in the figure. Tht? dial does not of itself 
discriminate between forenoon and afternoon ; but extraneous 
circumstances, as. for instance, whether the sun is rising or falling, 
will settle that point, except when close to noon, where it will always 
be uncertain. 

To rectify the dial (using the old expression, which means to prepare 
the dial for an observ'ation). -open the small door, by turning it 
about its hinge, till it stands well out in front. Next, std the thread 
in the line FG opposite the day of the inonth, and stretching it over 
the point A, slide the bead J* along till it exactly coincide with A. 

To find the hour of the day, — hold the dial in a vertical position in 
such a way that its plane may pass through the sun. The veiiicality 
is ensured by seeing that the bead rests against the card without 
pressing. Now’ gradually till the dial (without altering its vertical 



plane), until the central lino of suiishiiie, passing through the 0 ]ien 
slit of tlicr door, just falls along th<? sun-line. Tlu? hour-line against 
which tlie bead P then rests indicates tlie lime. 

The sun-Unc drawn above? has always, so far as we know, Iwren used 
as a shadow-liiic. The upper e<lge of tlie rectangular door was the? 
prolongation of the line, and, the door lieing opened, the dial was 
gradually tilled until the shadow’ cast by the u]>})er edge « xaclly 
coincided with it. But this shadow' tilts the card one-quarter of a 
degree more than the sun-line, b(?canse it is given by that portion of 
the sun which just ajqiears aliove the edge, that is, by the ujrper limb 
of the sun, which is oni?-quarter of a degree higher than the centre. 
Now, even at some, distance from noon, tlie sun will sometimes lake a 
considerable time to rise one-t]uart.er of a degreir, and by so much 
time will the indication of the dial be in error. 

The central line of light which comes thnuigh the o])en slit wall lx* 
free from this error, bec,ause it is given by light from the centre of the 
sun. 

The card-dial deserves to be looked iiiion as something more than 
a mere toy. Its ingenuity and scientific accuracy give it an educa- 
tional value which is not to be measured by the roughness of tlie 
results olitained. 

The theory of this instrument is as follows : -I^t H (fig. ()) be the 
point of suspension of the pliimmc't at 1 lie 1 ime of observation, so that 
theanglcD A H is the north <lecUnatiou of the sun . 1 *. the bcad.resling 

against the honrdine VX. Join CX. tlien the angk? ACX is the hour- 
angle from noon given by the bead, and wo have to prove that this 
hour-angle is the correct one corresponding to a north latitude D.AC, 
a north declination DAH and an altitude equal to the angle wdiich the 
sun-lifie, or its paralk.*] AC, makes with the horizontal. The angle 
PHQ will be equal to the altitude, if HQ be drawn jiarallel to DC. 
for the pair of lines HQ. HP will lie respectively at right angles to 
the sun-line and the liori/ontal. 
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Draw' PQ and HM parallel to AC. and let them meet DCE in M and 
N respectively. 

Tx.*t HP and its ecmal HA be represented by a. Then the following 
values will Ihj readily deduced from the iigiiVt* : -- 

AD - . a cos dci l. 1 ) 1 1 =s « sin dtrl. PQ = u sin alt. 

('X AC = AD cos cos dnl. cos lai. 

|*N ~ CV=CX cos ACX=fl cos decl. cos lat, cos ACX. 

NO = M 1 1 = 1)11 sin MI)H=fl. sin ded. sin lat. 

(.*. the angle MDH =DAC = latitudc.) 

And since = N Q -f 1 , 

we have, by simple subsf it utioii, 

a sin alt. — a sin dccl. sin lat. + a cos da l. cos lat. cos ACX ; or, dix idiiig 
by a thnnighoiit, 

sin «//.=sin dcd. sin /«/.-!- cos drd. cos lat. cos ACX . . . (i) 
which equation tletermines the? hour angle ACX shown by tlie bead. 

I'o determine the hour-angle of llie sun at th<* .same inouuMit, let 
fig. lo represent tlie celestial sphere. HR the horizon. P the j>ol 
Z the zenith and S the sun. 

From the s|ilu*rical triangle PZS, we have 

cos ZS = cos PS cos ZPf sin PS sin ZP cos ZPS 
but ZS = 7.enith distance- «)o‘^ - altitude 
ZJ*=ryo'' - PR - i)o"' - latitude 

1 ’S = polar distance - i)o"’ - declination, 
therefore, by substitution 

sin a//.=sin ded. sin cos dal. cos lat. cos ZPS . . . ( 2 ) 
and Z1*S is the hour-angle of the sun. 

A comparison of the two formulae ( 1 ) and ( 2 ) shows that the hour- 
angle given by tiu* bead w'ill be the samt? as that givc?n by the sun, and 
proves the theoretical accuracy of tiu* card-dial. Just at sun-rise or 
at sun-set the amount of refraction slightly exceeds Iialf a degree. 
If. then, a little cross m (see fig. S) lie made just below Hie sun line, at 
a distance from it which would subtend half a degree? at r, the time 
of sun-set would be foiiiul corrected for n-fraction, if the central line 
of light w'cre made to fall on nn. 

Literatuuk. riie fiillowitig list iticlufl(?s the principal writers on 
dialling whose works ha\ (? come dow'u to us, and to tlic-se we. must 
refer for descriptions of 
the various constructions, 
some siinpkr and direct, 
others fanci f u Ian ( i i n irica te , 
w'hich have lK*eii at dilTerent 
limes employed : Ptokuny. 

.Analemma, lestored by 
Commandim? ; Vitruvius, 

.Architecture- ; Seliastian 
Miinster, Horolottiot^rajdiia ; 

Orontius l•'in(rus. De hovo- 
hfiiis sidanhnu ; Mutio 
Oddi tla TTrbiiio, Horoloi>i 
solari ; Dryamler, J)e horo- 
h^iormn compndtiouc ; 

Conrad Gesner, Pnudectac ; 

Andreas Schoner, iimmw 
nicae F. Coiiiniandine, 

11orolof>Umim dca rif^tio ; 

Joan. Bai»l. Ik^netlict us, De ^uonunnim usu ; Georgius Schomherg, 
l^xcftesis faudaineriturum f^niomoniioruru ; Joan. SoJonioii rle Cans, 
Htnolitficx snlahcs ; Joan. Ba{.it. 'J'rolta, J^nixis hondooiontm ; 
Desargues, Mauirre nuiversdlc pour poser I’essictt, Ac. ; Ath. 
Kircdier, .Ars maffna laris ct Vmhrae : llalliiin, P.xplicalio horolo^ii 
iu hollo rci; to l.ondiui ', Joan. Maik. Tradotus horolofiiomm \ C'laviiis, 
('•nomomccs de hoyolo«iis. Also among nion- niod(?rn writers, 
Dfschales, Ozanam, Scholl us, Wolliiis, J’icaid. J ahire, Walper ; in 
German, Paterson, Michael, MiiJk-r; in ICnghsli, Foster, \Vt;lls, Colliii.s, 
f.ea(lbi'1ter, |oTU“-, Levbourn. Fim rson aticl Fmeiison. See also 
Hans Ldschner, Vher Sonnenuhreu (ziid e«l., Graz, (H. G.) 

DIALECT (from Gr. omAexTos', conversation, manner of 
speaking, o/aAtyorfAtt, to converse), a |)articular or eharaeleristic 
manner of speech, and hence any variety of a language. In its 
widest .sense languages which arc branches of a common or j)arcnt 
language may be said to be “ dialects of thj.l language ; thus 
Attic, Jonic, Aef)lic and Doric are dialects of (ireek, though there 
may never have at any t ime been a .separate language ol w liich 
they were variations ; so the various Romance languages, Italian, 
J^Vench, Spani.sh, A^c., were dialecrts of Lat in. Again, w'here there 
have existed side by side, as in England, various branches of a 
language, such as the languages of tlie Angles, the Jutes or the 
Saxons, and the desc'endant. of one partieultir language, I rom many 
causes, has obtained the predominanre, the traces tif the other 
languages remain in the “ dialects ’ of the districts when? once 
the original language prevailed. 'J hiis it may he incorrec.t, from 
the historical point of view', to say that “dialect ” varieties of 
a language represent degradations of the sUindard language. A 
“ literary " accepted language, such as rnodern 1‘mglish, repre- 
sents the original language spoken in iheMidlands, with accretions 




156 DIALECTIC— DIALOGUE 


of Norman, French, and later literary and scientific additions from 
classical and other sources, while the present-day “ dialects ” 
preserve, in inflections, pronunciation and particular words, 
traces of the original variety of the language not incorporated 
in the standard language of the country. See the various articles 
on languages (English, French, &c.). 

DIALECTIC, or Dialectics (from Gr. 5 tuA.€KTo«, discoupe, 
debate ; 17 ?tiaX€KTiK 7 f, sc. the art of debate), a logical 

term, generally used in common parlance in a contemptuous sense 
for verbal or purely abstract disputation devoid of practical value. 
According to Aristotle, Zeno of Elea “ invented ” dialectic, the art 
of disputation by question and answer, while Plato developed it 
metaphysically in connexion with his doctrine of “ Ideas ” as 
the art of analysing ideas in themselves and in relation to the 
ultimate idea of the Good {Repub. vii.). The special function of 
the so-called “ Socratic dialectic ” was to show the inadequacy of 
popular beliefs. Aristotle himself used dialectic,’ ’ as opposed to 
“science/* for that department of mental activity which examines 
tlu; presuppositions lying at the back of all the particular sciences. 
Each particular science has its own subject matter and special 
principles (iSuu which the superstructure of its special 

discoveries is based. The Aristotelian dialectic, however, deals 
with the universal laws (Koiyat reasoning, which can 

be applied to the particular arguments of all the sciences. The 
sciences, for example, all seek to define their own species ; 
dialectic, on the other hand, .sets forth the conditions which all 
definitions must satisfy whatever their subject matter. Again, 
the sciences all seek to educe general laws ; dialectic investigates 
the nature of such laws, and the kind and degree of necessity to 
which they can attain. To this general subject matter Aristotle 
gives the name “Topics'* (rmroi^ loci, communes hri). “Dia- 
lectic *’ in this sense is the equivalent of “ logic.** Aristotle also 
uses the term for the science of probable reasoning as opposed 
to demonstrative reasoning (diro?i€t.KTLKy). The Stoics divided 
koyiKi] (logic) into rhetoric and dialectic, and from their time till 
the end of the middle ages dialectic was either synonymous with, 
or a part of, logic. 

In modern philosophy the word has received certain special 
meanings. In Kantian terminology DiaUktik is the name of that 
portion of the Kritik d. reinen Vernunfl in which Kant discusses 
the impossibility of applying to “ things - in - themselves ’* the 
principles which are found to govern phenomena. In the system 
of Hegel the word resumes its original Socratic sense, as the name 
of that intellectual proce.ss whereby the inadequacy of popular 
conceptions is exposed. Throughout its history, therefore, 
“ dialectic ** has been connected with that which is remote 
from, or alien to, unsystematic thought, with the a priori, or 
transcendental, rather than with the facts of common experience 
and material things. 

DlALLAGE, an important mineral of the pyroxene group, dis- 
tinguished by its thin foliated structure and bronzy lustre. The 
chemical composition is the same as diop.side, Ca Mg (SiO,)^, but 
it sometimes contains the molecules (Mg, Fe")(Al,Fc‘'%SiO^ 
^d NalV' (SiOg).2 in addition, when it approaches to augite 
in composition. Diallage is in fact an altered form of the.se 
varieties of pyroxene ; the particular kind of alteration which 
they have undergone being known as “ .schillerization.'* This, 
as described by Prof. J. W. Judd, consists in the develop- 
ment of a fine lamellmr structure or parting due to secondary 
twinning and the separation of secondary products along these 
and other planes of chemical weakness (“ solution planes **) in 
the crystal. The secondary products consist of mixtures of vari- 
ous hydrated oxides— opal, gdthite, limonite, &c. — and appear 
as microscopic inclusions filling or partly filling cavities, which 
have definite outlines with respect to the enclo.sing crystal and 
are known as negative crystals. It is to the reflection and inter- 
ference of light from these minute inclusions that the peculiar 
bronzy sheen or “ schillcr *’ of the mineral is due. The most 
pronounced lamination is that parallel to the orthopinacoid ; 
another, less distinct, is parallel to the basal plane, and a third 
parallel to the plane of symmetry ; thesi* planes of secondary 
parting are in addition to the ordinary prismatic cleavage of all 


pyroxenes. Frequently the material is intcrlaminated with a 
rhombic pyroxene (bronzite) or with an amphibole (smaragdite 
or uralite), the latter being an alteration product of the diallage. 

Diallage is usually greyish-green or dark green, sometimes 
brown, in colour, and has a pearly to metallic lustre or schiller 
on the laminated surfaces. The hardness is 4, and the specific 
gravity 3*2 to 3-35. It does not occur in distinct crystals with 
definite outlines, but only as lamellar masses in deep-seated 
igneous rocks, principally gabbro, of which it is an essential con- 
stituent. It occurs also in some peridotites and serpentines, and 
rarely in volcanic rocks (basalt) and crystalline schists. Masses 
of considerable size are found in the coarse-grained gabbros of the 
Island of Skye, Le Prese near Bornio in Valtellina, Lombardy, 
Prato near Florence, and many other localities. 

The name diallage, from liiaXXayi), “ difference,** in allusion 
to the dissimilar cleavages and planes of fracture, as originally 
applied by R. J. Haiiy in 1801, included other minerals (the 
orthorhombic pyroxenes hypersthene, bronzite and bastite, and 
the smaragdite variety of hornblende) which exhibit the same 
peculiarities of schiller structure ; it is now limited to the 
monoclinic pyroxenes with this structure. Like the minerals 
of similar appearance just mentioned, it is sometimes cut and 
polished for ornamental purposes. (L. J. S.) 

DIALOGUE, properly the conversation between two or more 
persons, reported in writing, a form of literature invented by the 
Greeks for purposes of rhetorical entertainment and instruction, 
and scarcely modified since the days of its invention. A dialogue 
Ls in reality a little drama without a theatre, and with scarcely 
any change of scene. It should be illuminated with those 
qualities which La Fontaine applauded in the dialogue of Plato, 
namely vivacity, fidelity of tone, and accuracy in the opposition 
of opinions. It has always been a favourite with those writers 
who have something to censure or to impart, but who love to 
stand outside the pulpit, and to encourage others to pursue a 
train of thought which the author docs not seem to do more than 
indicate. The dialogue is so spontaneous a mode of expressing 
and noting down the undulations of human thought that it 
almost escapes analysis. All that is recorded, in any literature, 
of what pretend to be the actual words spoken by living or 
imaginary people is of the nature of dialogue. One branch of 
letters, the drama, is entirely founded upon it. But in its 
technical sen.se tlie word is used to describe what the Greek 
philosophers invented, and what the noblest of them lifted to the 
extreme refinement of an art. 

The systematic use of dialogue as an independent literary form 
is commonly supposed to have been introduced by Plato, whose 
earliest experiment in it is believed to survive in the Laches. The 
Platonic dialogue, however, was founded on the mime, which 
had been cultivated half a century earlier by the Sicilian poets, 
Sophron and Epicharmus. The works of these writers, which 
Plato admired ajid imitated, are lost, but it is believed that they 
were little plays, usually with only two performers. The recently 
discovered mimes of Herodas (Herondas) give us some idea of 
their scope. Plato further simplified the form, and reduced it 
to pure argumentative conversation, while leaving intact the 
amusing element of character-drawing. He must have begun this 
about the year 405, and by 399 he had brought the dialogue to 
its highest perfection, especially in the cycle directly inspired by 
the death of Socrates. All his philosophical writings, except the 
Apology, are cast in this form. As the greatest of all masters of 
Greek prose style, Plato lifted his favourite instrument, the 
dialogue, to its highest splendour, and to this day he remains by 
far its most distinguished proficient. In the 2nd century a.d. 
Lucian of Samosata achieved a brilliant success with his ironic 
dialopes “ Of the Gods,*’ “ Of the Dead,** “ Of Love ** and “ Of 
the Courtesans.’* In some of them he attacks superstition and 
philosophical error with the sharpness of his wit ; in others he 
merely paints scenes of modern life. The title of Lucian’s most 
famous collection was borrowed in the 1 7 th century by two French 
writers of eminence, each of whom prepared Dialogues des marts. 
'These were Fontenelle (1683) and F6nelon (1712). In English 
non-dramatic literature the dialogue had not been extensively 



DIALYSIS— DIAMETER 


employed until Berkeley used it, in 1713, for his Platonic treatise, 
Hylas and Philonous. Landor^s Imaginary Conversations 
1828) is the most famous example of it in the 19th century, 
although the dialogues of Sir Arthur Helps claim attention. In 
Germany, Wieland adopted this form for several important 
satirical works published between 1780 and 1799. In Spanish 
literature, the Dialogues of Valdes (1528) and those on Painting 
(1633) by Vincenzo Carducci, are celebrated. In Italian, collec- 
tions of dialogues, on the model of Plato, have been composed by 
Torquato Tasso (1586), by Cialileo (1632), by Galiani (1770), by 
Leopardi (1825), and by a host of lesser writers. In our own day, 
the French have returned to the original application of dialogue, 
and the inventions of “ Gyp,” of Henri Lavedan and of others, 
in which a mundane anecdote is wittily and maliciously told 
in conversation, would probably present a close analogy to the 
lost mimes of the early Sicilian poets, if we could meet with 
them. This kind of dialogue has been employed in English, 
and with conspicuous cleverness by Mr Anstey Guthrie, but 
it does not seem so easily appreciated by English as by French 
readers. (E. (;.) 

DIALYSIS (from the Gr. Sta, through, XvetVy to loosen), in 
chemistry, a process invented by 'J'homas Graham for separating 
colloidal and crystalline substances. He found that solutions 
could be divided into two classes according to their action upon 
a porous diaphragm such as parchment. 1 f a solution, say of salt, 
be placed in a drum provided with a parchment bottom, termed 
a “ dialyser,” and the drum and its contents placed in a larger 
vessel of water, the salt will pass through the membrane. If the 
salt solution be replaced by one of glue, gelatin or gum, it will 
be found that the membrane is impermeable to these solutes, 
'i'o the first class Graham gave the name “ crystalhfids,” and to 
the second “ colloids.” This method is particularly effective in 
the preparation of silicic acid. By adding hydrochloric acid to a 
dilute .solution of an alkaline silicate, no precipitate will fall and 
the solution will contain hydrochloric acid, an alkaline chloride, 
and silicic acid. If the solution be tran.sferred to a dialyser, the 
hydrochloric acid and alkaline chloride will pass through the 
parchment, w^hile the silicic acid will be retained. 

DIAMAGNETISM. Substances which, like iron, are attracted 
by the pole of an ordinary magnet are commonly spoken of as 
magnetic, all others being regarded as non-magnctic. It was 
noticed by A. (]. Becquerel in 1827 that a number of so-callod 
non-magnetic bodies, such as w'ood and gum lac, were influencc^d 
by a very powerful magnet, and he appears to have formed the 
opinion that the influence was of the same nature as that exerted 
upon iron, though much feebler, and that all mattf*r was more 
or less magnetic. Faraday showed in 1845 {Experimental Re- 
searches, vol. iii.) that while practically all natural substances arc 
indeed acted upon by a .sufficiently strong magnetic pole, it is only 
a comparatively small number that are attracted like iron, the 
great majority being repelled. Bodies of the latter class w^ere 
termed by Faraday diamagnetics. The strongest diamagnetic 
substance known is bismuth, its susceptibility being -o«ooooi4, 
and its permeability 0*9908. The diamagnetic quality of this 
metal can be detected by means of a gootl permanent magnet, 
and its repulsion by a magnetic pole had been more than once 
recognized before the date of Faraday’s experiments. The 
metals gold, silver, copper, lead, zinc, antimony and mercury arc 
all diamagnetic : tin, aluminium and platinum are attracted by 
a very strong pole. (See Magnetism.) 

DIAMANTE, FRA, Italian fresco painter, w^as born at Prato 
about 1400. He was a Carmelite friar, a member of the Florentine 
community of that order, and was the friend and assistant of 
Filippo Lippi. The (Carmelite convent of Prato which he adorned 
with many works in fresco has been suppressed, and the buildings 
have been altered to a degree involving the destruction of the 
paintings. He was the principal assistant of Fra Filippo in 
the grand frc.scoes which may still be seen at the east end of the 
cathedral of Prato. In the midst of the work he was recalled to 
Florence by his conventual superior, and a minute of proceedings 
of the commune of Prato is still extant, in w'hich it is determined 
to petition the metropolitan of Florence to obtain his return to 


Prato, — a proof that his share in the work was so important that 
his recall involved the suspension of it. Subsequently he assisted 
Fra Pilippo in the execution of the frescoes still to be seen in the 
cathedral of Spoleto, which Fra Diamante completed in 1470 after 
his master’s death in 1469. P'ra Filippo left a son ten years old 
to the care of Diamante, who, having received 200 ducats from 
the commune of Spoleto, as the balance due for the work done in 
the cathedral, returned with the child to Florence, and, as Vasari 
says, bought land for himself with the money, giving but a small 
portion to tlie child. The accusation of wrong-doing, however, 
w'ould depend upon the share of the work executed by Fra 
Diamante, and the terms of his agreement with P'ra P'ilippo. 
Fra Diamante must have been nearly seventy w'hcn he com- 
pleted the frescoes at Spoleto, but the exact year of his death is 
not known. 

DIAMANTE, JUAN BAUTISTA (1640 1684 ?), Spanish 
dramatist, was born at Castillo about 1640, entered the army, and 
began writing for the stage in 1657. He became a knight of 
Santiago in 1660 ; the date of his death is unknowm, but no 
reference to him as a living author occurs after 1684. Like many 
other Spanish dramatists of his time. Diamante is deficient in 
originality, and his style is riddled with affectations La Dcs- 
graciada Raquel, which was long considered to be his best play, 
is really Mira de Amescua's Judia de Toledo under another title ; 
and the earliest of Diamante’s surviving pieces, El Honrador de 
su padre {16 ^S), is little more than a free translation of Corneille’s 
Cid. Diamante is historically interesting as the introducer of 
P'rench dramatic methods into Spain. 

DIAMANTINA (formerly called Tejuco), a mining town of the 
state of M inas Oeraes, Brazil, in the N .K. part of the state, 37 10 ft. 
above sea-level. Pop. ( 1 8(>o) 1 7 ,980. Diamantiim is built partly 
on a steep hillside overlooking a small tributary of the Rio 
Jequitinhonha (where diamond-washing w'as once carried on), 
and partly on the level plain above. The town is roughly but 
substantially built, with broad streets and large scpiares. Jt is 
the .seat of a bishopric, w ith an episcopal .seminary, and has many 
churches. Its public buildings are inconspicuous ; they include 
a theatre, military barracks, hospitals, a lunatic asylum and 
a seconfiary .school. There are several small manufactures, 
including cotton-weaving, and diamond -cutting is carried on. 
'Fhe surrounding region, lying on the eastern slopes of one of the 
lateral ranges of the Serra do J'^spinhavo, is rough and barren, but 
rich in minerals, princi])aily gold and diamonds. Diamantina is 
the commercial centre of an extensive region, and has long been 
noted for its wealth. I'he date of the discovery of diamonds, 
upon which its wealth and iniportancc chiefly depend, isuncertain, 
but the olficial announcement was made in 1729, and in the 
following year the mines were declared crown property, with a 
crown re.servation, known as the “ forbidden district,” 42 leagues 
in circumference and 8 to ifi leagues in diameter. Gold-mining 
was forbidden within its limits and diamond-washing was 
placed under severe restrictions, 'rhere are no trustworthy 
returns of the value of the output, but in 1849 the total w\as 
e.stimated up to that date at 300,000,000 francs (see Diamond). 
The pre.sent name of the town was assumed (instead of '1 ejuc^n) 
in 1838, when it w'as made a cidade. 

DIAMANTINO, a small town of the state of Mat to Grosso, 
Brazil, near the Diamantino river, about 6 m. above its junction 
with the Paraguay, in 14*^ 24' 33" .S., 56*" 8' 30' VV. Pop. ( 1890) 
of the municipality 2147, mostly Indians. 1 1 stands in a broken 
sterile region 1837 ft. above sea- level and at the foot of the great 
Matto (irosso plateau. 'I'he first mining .settlement dates from 
1730, w'hen gold was found in the vicinity. On the di.scovery of 
diamonds in 1746 the .settlement drew a large population and 
for a time was very prosperous. 'I’he mines failed to meet 
expectations, however, and the population has steadily d<;clined. 
Ipecacuanha and vanilla beans are now' the principal articles of 
export. 

DIAMETER (from the Gr. fS/d, through, measure), in 

geometry, a line passing through the centre of a circle or conic 
section and terminated Iw the curve ; the ” jirincipal diameters ” 
of the ellipse and hyperbola coincide w ith the “ axes ” and are at 
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right angles ; “ conjugate diameters ” are such tliat each bisects | 
chords parallel to the other. 'I'he diameter of a quadric surface ; 
is a line at the extremities of which the tangent planes are parallel. ! 
Newton defined the diameter of a curve of any order as the locus i 
of the centres of the mean distances of the points of intersection ‘ 
of a system of parallel chords with the curv-e ; this locus may 
be shown to be a straight line. The word is also used as a unit 
of linear measurement of the magnifying power of a lens or 
microscope. 

In architecture, the term is used to express the measure of the 
lower part of the shaft of a column. It is employed by Vitruvius 
(iii. 2) to determine the height of a column, which should vary 
from eight to ten diameters according to the intercolumniation : 
and it is generally the custom to fix the lower diameter of the 
shaft by the height re(|uired and the Order employed. Thus 
the diameter of the Roman Doric .should be about one-eighth of 


ages it was known as the “ pietra della reconciliazione/’ as the 
peacemaker between husband and wife. 

Scienlific Characters, --Thu majority of minerals are found most 
commonly in masses which can with difficulty be recognized as 
aggregates of crystalline grains, and occur comparatively seldom 
as distinct crystals ; but the diamond is almost always found 
in single crystals, which show no signs of previous attachment to 
any matrix ; the stones were, until the discovery of the South 
African mines, almost entirely derived from sands or gravels, 
but owing to the hardness of the mineral it is rarely, if ever, 
water-worn , and the crystals are of ten very perfect. The crystals 
belong to the cubic system, generally assuming the form of the 
octahedron (fig. i), but they may, in accordance with the prin- 
ciples of crystallography, also occur in other forms symmetric- 
ally derived from the octahedron, — for example, the cube, the 
12-faced figure known as the rhombic dodecahedron (fig. 2), or 


the height, that of the Tonic one-ninth, and of the Corinthian | 
one-tenth (see Ordkk). ' 

DIAMOND, a mineral universally recognized as chief among 
precious stones ; it is the hardest, the most imperishable, and 
also the most brilliant of minerals.^ These (jualities alone 
have made it supreme as a jewel since early times, and yet the 
real brilliancy of the stone is not displayed until it has been 
faceted by the art of the lapidary ((jf.v.) ; and this was scarcely 
developed before the year 1746. I’he consummate hardness of 
the diamond, in spite of its high price, has made it most useful 
for purposes of grinding, |M)lishing and drilling. Numerous 
attempts have Vieen made to manufacture the diamond by arti- 
ficial means, and these attempts have a high .scientific intere.st on 
account of the mystery which surrounds the natural origin of this 
remarkable mineral. Its physical and chemical properties have 
been the subject of much study, and have a special interest 
in view of the extraordinary difference between the physical 
characters of tl)e diamond and tho.se of graphite (blacklead) or 
charcoal, with which it is chemically identical, and into which it 
can be converted by the action of heat or electricity. Again, on 
account of the great value of the diamond, much of the romanct^ 
of precious stones has centred round this mineral ; and the 
history of some of the great diamonds of historic times has been 
traced through many extraordinary vicissitudes. 

The name’Ai^a/jwts‘, “ the invincible,’’ was probably applied by 
the Greeks to hard metals, and thence to corundum (emery) and 


the 48-faced figure known as the hexakis-octahedron (fig. 3), or 
in combinations of these. The octahedron faces are usually 
smooth ; most of the other faces are rounded (fig. 4). The cube 
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faces are rough with protruding points. The cube is sometimes 
found in Brazil, but is very rare among the S. African stones ; 
and the dodecahedron is perliaps more 

common in Brazil than elsewhere. V 

There is often a furrow running along V ‘'y/ / // / 

the edges of the octahedron, or across 1 / 

the edges of the cube, and this indicates : ' V 

that the apparently simple crystal may / 
really consist of eight individuals meet- ! /'' 

ing at the centre ; or, what comes to the LC / 

same thing, of two individuals inter- , 

penetrating and projecting through 

each other. If this be .so the form of the diamond is really the 
tetrahedron (and the various figures derived symmetrically from 


other hard stones. According to Charles William King, the first 
undoubted application of the name to the diamond is found 
in Manilius (a.o. i6),-'»SVf Adamas, puudum lapidisy pretiosior 
aura , — ^and Fliny (a.i>. ioo) speaks of the rarity of the stone, 
“ the most valuable of gems, known only to kings,” Pliny de- 
.scribed six varieties, among which the Indian, having six pointed 
angles, and also resembling two pyramids {turbines, whip-tops) 
placed base to base, may proliably be identified as the ordinary 
octahedral crystal (fig. i). The “diamond ” {Yahalom) in the 
breastplate of the high priest (Ex. xxxix. 11) was certainly some 
other stone, for it bf)rc the name of a tribe, and methods of 
engraving the true diamond cannot have been known so early. 
The stone can hardly have become familiar to the Rcjmans until 
introduced from India, where it was probably mined at a very 
early period. But one or other of the remaining varieties 
mentioned by Pliny (the Macedonian, the Arabian, the Cyprian, 
iS:c.) may be the trup diamond, which was in great request for 
the tool of the gem-engraver. I.ater Roman authors mentioned 
various rivers in India as yielding the Adamas among their sands. 
The name Adamas became corrupted into the forms adamant, 
diamaunt, diamant, diamond ; but the .same word, owing to 
n medieval misinterpretation which derived it from adamare 
(compare the French word at man t), was also applied to the 
lodes tone. 

Like all the precious stones, the diamond was credited with 
many marvellous virtues ; among others the powder of averting 
insanity, and of rendering poison harmless ; and in the middle 

1 Diitmonds are invariably weighed in carats and in J, }, vf 

of a carat. One (English) carat = 3' 17 grains = '2054 gram. One 
ounce - 151 J c.'irats. (Sec Carat.) 


it) and not the octadehron. Fig. 5 shows 
how the octahedron with furrowed edge 
may l)e constructed from two interpene- 
trating tetrahedra (.shown in dotted lines). 

If the grooves be left out of account, the 
large faces which have replaced each tetra- 
hedron corner then make up a figure which 
has the aspect of a simple octahedron. 

Such regular interpenetrations arc known 
in crystallography as “ twins.” There are also twins of dia- 
mond in which two octahedra (fig. 6) are united by contact along 
a surface parallel to an octahedron face without interpenetra- 
tion, On account of their resemblance to 
the twins of the mineral spinel (which 
crystallizes in octadehra) these are 
known as “ spinel twins.” They are gen- 
erally flattened along the plane of union. 

The crystals often display triangular 
markings, either elevations or pits, upon 
the octahedron faces ; the latter are 
particularly welldefined and have the form 
of equilateral triangles (fig. 7). They are 
similar to the “ etched figures ” produced 
by moistening an octahedron of alum, and nave probably been 
produced, like them, by the action of some solvent. Similar, hut 
somewhat different markings are produced by the combustion 
of diamond in oxygen, unaccompanied by any rounding of the 
edges. 

Diamond possesses a brilliant “ adamantine ” lustre, but this 
tends to be greasy on the surface of the natural stones and gives 
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the rounded crystals somewhat the appearance of drops of gum. 
Absolutely colourless stones are not so common as cloudy and 
faintly coloured specimens ; the usual tints are grey, brown, 
yellow or white ; and as rarities, red, green, blue and black 
stones have been found. The colour can sometimes be removed 
or changed at a high temperature, but generally returns on 
cooling. It is therefore more probably due to metallic oxides than 
to hydrocarbons. Sir William Crookes has, however, changed 
a pale yellow diamond to a bluish-green colour by keeping it 
embedded in radium bromide for eleven weeks. The black 
coloration upon the surface produced by this process, as also by 
the electric bombardment in a vacuum tube, appears to be due 
to a conversion of the surface film into graphite. Diamond may 
break with a conchoidal fracture, but the crystals always cleave 
readily along planes parallel to the octahedron faces : of this 
property the diamond cutters avail themselves when reducing 
the stone to the most convenient form for cutting ; a sawing 
process, has, however, now been introduced, which is prefenable 
to that of cleavage. It is the hardest known substance (though 
tantalum, or an alloy of tantalum, now competes with it) and is 
chosen as lo in the mineralogist’s scale of hardness ; but the 
difference in hardness between diamond (lo) and corundum (9) 
is really greater than that between corundum (9) and talc ( 1 ) ; 
there is a difference in the hardness of the different faces ; the 
Borneo stones are also said to be harder than those of Australia, 
and the Australian harder than the African, but this is by no 
means certain. The specific gravity ranges from 3-56 to 3-50, 
generally about 3 • 52 . The coefficient of expansion increases very 
rapidly above 750°, and diminishes very rapidly at low temper- 
atures ; the maximum density is attained about -42*^ C. 

The very high refractive power (index ^ 2*41 7 for sodiun. light) 
gives the stone its extraordinary brilliancy ; for light incident 
within a diamond at a greater angle than 24.^° is reflected back 
into the stone instead of passing thrf)ugh it ; the corresponding 
angle for glass is 40^*^. The very high dispersion (index for red 
light ~ 2*402, for blue light = 2*^60) gives it the wonderful “ fire ” 
or display of spectral colours. Certain absorption bands at the 
blue end of the spectrum are supposed to be due to rare elements 
such as samarium. Unlike other cubic crystals, diamond 
experiences a diminution of refractive index with increa.se of 
temperature. It is very transparent for Kdntgen rays, whereas 
paste imitations are opaque. It is a good conductor of heat, and 
therefore feels colder to the touch than glass and imitation stones. 
The diamond has also a somewhat greasy feel. 'I’lie specific heat 
increases rapidly with rising temperature up to 60*^ C,, and then 
more slowly. (Crystals belonging to tlie cubic system should not 
be birefringent unless strained ; diamond often displays double 
refraction particularly in the neighbourhood of inclusions, both 
liquid and solid ; this is probably due to strain, and the 
spontaneous explosion of diamonds has often been observed. 
Diamond differs from graphite in being a liad conductor of 
electricity: it becomes positively electrified by friction. The 
electrical resistance is about that of ordinary glass, and is 
diminished by one-half during exposure to Rdntgen rays ; the 
dielectric constant (16) is greater than that which should 
correspond to the specific gravity. 

The phosphorescence produced by friction has been known 
since the time of Robert Boyle (1663); the diamond becomes 
luminous in a dark room after exposure to sunlight or in the 
presence of radium ; and many stones phosphoresce beautifully 
(generally with a pale green light) when subjected to the electric 
discharge in a vacuum tube. Some diamonds are more phosphor- 
escent than others, and different faces of a crystal may display 
different tints. The combustibility of the diamond was pre- 
dicted by Sir Isaac Newton on account of its high refractive 
power ; it was first established experimentally by the Florentine 
Academicians in 1694. In oxygen or air diamond burns at about 
850®, and only continues to do so if maintained at a high temper- 
ature ; but in the absence of oxidizing agents it may be raised 
to a much higher temperature. It is, however, infusible at 
the temperature of the electric arc, but becomes converted 
superficially into graphite. Experiments on the combustion of 


diamond were made by Smithson Tennant (1797) and Sir 
riumphry Dav'y (i8j 6), with the object of proving that it is pure 
carbon ; they showed that burnt in oxygen it yields exactly the 
same amount of carbon dioxide as that produced burning the 
same weight of carbon. Still more convincing experiments were 
made by A. Krause in 1890. Similarly (jiiylon ile Morveau 
showed that, like charcoal, diamond converts soft iron into steel. 
Diamond is insoluble in acid and alkalis, but is oxidized on 
heating with potassium bichromate and sulphuric acid. 

Bort (or Boart) is the name given to impure crystals or frag- 
ments useless for jewels ; it is also applied lo tlu? lounded 
crystalline aggregates, which generally have a grey colour, 
a rough surface, often a radial structure, and are devoid of 
good cleavage. They are sometimes .spherical (“ shot borl '*). 
Carbonado or “ black diamond,” found in Bahia (also recently 
in Alinas Geraes), is a black material with a minutely crystalline 
stnicture somewhat porous, opaque, resembling charcoal in 
appearance, devoid of cleavage, rather harder than diamond, 
but of less specific gravity ; it sometimes displays a rude cubic 
crystalline form. The largest .specimen found (if^95) weighed 
3078 carats. Both l)orl. and carlionado seem to be really aggre- 
gates of crystallized diamond, but the carbonado is so nearly 
structureless that it was till recently regarded as an amorplums 
modification of carbon. 

Uses of the Diamond. — The use of tlie diamond for other 
purposes than jewelry depends upon its extreme hardness : it 
has always been the only material us(*d for cutting or engraving 
the diamond itself. The employment of powdered bort and 
the lapidary’s wheel for faceting diamonds was introduced by 
L. von Berquen of Bruges in J476. Diamonds an* now employed 
not only for faceting prc^cious stones but also for cutting and 
drilling glass, porcelain, &c, ; for line engraving .such as scales ; 
in dentistry for drilling ; as a turning tool lor electric-light 
carbons, bard rubber, iS.'c. ; and occasionally for finishing accurate 
turning work such as the axle of a transit instrnrnenl. For these 
tools the stone is actually shaped to the best form : it is now 
electroplated before lieing set in its metal mount in order to 
secure a firm fastening. It is also used for bearings in watches 
and electric meters. The best glaziers’ diamonds an^ chosen from 
crystals such that a natural curved edge ean Im* used. For rock 
drills, and revolving saws for stone eniling, cilhia* diamond, bort 
or carbonado is employed, set in steel tubes, disks or bands. Rock 
drilling is the most important industrial applii'ation ; and for 
this, owing to its freedom from cleavage, the carbonado is more 
highly prized than diamond ; it is broken into fragments about 
3 carats in weight ; and in 1 905 the value of carbonado was no 
less than from £10 to a carat. It has been found that the 

carbons ” in drills can safely be subjected to a pressure of over 
60 kilograms per scjuare millimetre, and a speed of 25 metres 
per second. A recent application of the diamond is for wire 
drawing ; a hole tapering towards ilie centn; is drilled through 
a diamond, and the inelal is drawn through this. No other tool 
is so endurable, or gives such uniform thickness of wire. 

Distribution and Mining.- 'I'lie most important localities for 
diamonds have been : (1) India, where, they were mined from 
the earliest times till the close of the 19th century ; (2) South 
America, where they have been mined since the middle of the 
1 8th century ; and (3) South Africa, to which almost the whole 
of the diamond-mining industry has been transferred since 1870. 

India. '\'\w diamond is hi-re louiid in .'incicnt sandstones and con- 
gloincratcs, and in the river gravels and .sands derived Irom tliein. 
The sandstones and conrdomerales lielong lo the Vindhyan iormation 
and overlie the old crystalline rcjcks : the iliainantiferons beds an* 
well defined, often not mon; than 1 ft. in thickness, and contain 
])el)l)les ol quartzite, jasper, sandstone, slate, &c. Tlie inin<\s tall 
into five groups situated on the eastern side ot the Deccan jiUitcau 
about the follow'ing places (beginning from the south), the first tliree 
lieing in Madras, (i) Chennur near Ciiddapah on the river Peniiar. 
( 2 ) Kumool near liancganapallc between the rivers Pfrnnar and 
Kistna. (3) Kollar near Bezwada on the river Kistna. (4) Sambalpur 
on the river Mahanadi in the Central I'rovinces. (5) Panna mar 
Allahabad, in Biindclkhand. The mining has always been carried 
on by nativtrs of low ca.ste, and l^y primitive methods which do not 
diiTer much from those d(!.scribed by the f‘n*ncli merchant Jean 
Baptiste Tavernier (1605-1689), who paid a prolonged visit to most 
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of the mines between 1638 and 1665 as a dealer in precious stones. 
According to his description shallow pits were sunk, and the gravel 
excavated was gatticred into a walled enclosure where it was crushed 
and water was poured over it, and it was finally sifted in baskets and 
sorted by hand. The buying and selling was at that period conducted 
by young children. In more modem times there has been the same 
excavation of shallow pits, and sluicing, sifting and .sorting, by hand 
labour, the only machinery used being chain pumps made of earthen 
bowls to remove the water from the deeper pits. 

At some of the Indian localities spasmodic mining has been carried 
on at different periods for centuries, at some the work which had tiecn 
long abandoned was revived in recent times, at otliers it has long been 
abandoned altogether. Many of the largo stones of antiquity were 
probably found in the Kollar group, where Tavernier found 60,000 
workers in ib45(?), the mines having, according to native accounts, 
been discovered about 100 years prcviou.sly. (jolconda was the 
fortress and the market for the diamond industry at this group of 
mines, and so gave its name to them. The old mines have now Ixien 
completely abandoned, but in i8qi about rooo carats were Ixsing 
raised annually in the neighliourhood of Hyderabad. The Sambalpur 
group (appear to Ih'ivc liecn tlic most ancient mines of all, but they 
were not worked later than 1850. The Panna group were the most 
productive during the Toth century. India was no doubt the source 
of all the large stones of antiquity ; a stone of 67} carats was found 
at Wajra Karur in the Chennur group in 1881, and one of 2ioj 
carats at Hira Khund in 1809. Other Indian localities besides those 
mentioned laliove are Simla, in the N.W. Provinces, where a few 
stones have been found, and a district on the Gouel and the Sunk 
rivers in Beng(T.l. which V. Ball has identifietl with the Soumelpour 
mentioned by Tavernier. The mines of Golconda and Kurnool were 
described tas early as 1677 in the twelfth volume of the Philosophical 
Transactions of the Koyal Society. At the present time very few 
Indian diamonds find their way out of the country, and, so far as 
the world’s supply is concerned, Indian mining of diamonds may V>e 
considered extinct. The first blow to this industry was the. discovery 
of the Brazilian mines in Minas ('icraes and Bahia. 

BraxiL — Diamonds were found alxiut 1725 at Tojuco (now Dki- 
mantina) in Minas (icraes, anti the mining Ixxaine important alwul 
1740, The chief rlistricts in Minas Geraes arc (t) Bagagcm on the W. 
side of the Serra da Mata da CUjrda ; (2) Kio Abicte on tin? IL side of 
the same range ; these two districts being among the head waters of 
the Rio de San Francisco and its tribuiaries ; (3) Diamaiitina, on and 
about the watershed separating the Rio de San Francisco from tlu^ 
Rio Jcquitiiihonha ; and {4) Grao Mogul, mnirly 200 m. to the N.IC. 
of Diamantina on the latter river. 

The Rio Abaete district was worked on a considi^rable scale between 
1785 and 1807, but is now abandoned. Diamantina is at pnjseiit the 
must important district ; it occupi(\s a mountainous plateau, and 
the diamonds an* found both on the plateau and in the river vant*ys 
below it. The mountains consist lu^re of an ancient laminali^d 
micaceous quartzite, which is in parts a (lexililc sandstone known as 
itacoliimitc. and in parts a conglomerate ; it is interbedded with 
clay-slate, mica-scliist, horn hlen<le schist and haematite- schist, and 
intersected by veins of quartz. This series is overlain unconformably 
by a younger quartzite of similar character, and itself rests upon the 
crystalline schists. The diamond is found under three conditions : 
(i) ill tlie gravels of the present rivers, einbeddeil in a ferruginous clay- 
cemented conglomerate known as cascalho \ (2) in ternic«:s (gupiarnis) 
in a similar conglomerate occupying liigher levels in the present 
valleys ; (3) in plateau deposits in a coarse surface conglomerate 
known as gurgulho, the diamond and other heavy minerals being 
einbinlded in the red clay which cements the larger blocks. Under 
all tliesf; three conditions the diamond is associated with fragments 
of tlu* rocks of the country and the minerals derived from them, 
especially quartz, hornstone, jasper, the polymorphous oxide of 
titaniuin (rutile, anatasc and brookito), oxides and hydrates of iron 
(inagiietile, ilmenite. haematite, limonite), oxide of tin, iron pyrites, 
tourmaline, garnet, xenotime, monazile, kyanite, diasporc, sphene, 
topaz, and several phosphates, and also gold. Since the heavy 
minerals of the ca^ralho in the river beds are more woni than those of 
the terraces, it is highly probable that they have bt.H?n derived by the 
culling down of the older rivt*r gravels represented by the terraces ; 
and since in both deposits the heavy minerals are more abundant 
near the heads of the valleys in the plateau, it is also highly probable 
that both have really been ilerivcid from th^^ plateau deposit. In the 
latter, especially at SSo JoSo da Cha])ada, the minerals accompany- 
ing the diainoncl are scarcely worn at all ; in the terraces and the river 
beds they are more worn and more abundant ; the terraces, therefore, 
are to be regarded as a first concentration of the. plateau material by 
the old rivers ; anrl the cascalho a.s a second concentration by the 
modem rivers. The mining is carried on by negroes under the super- 
vision of overseers ; the cascalho is dug out in the dry season and 
removed to a higher level, and is afterwards washed out by hand in 
running water in shallow wooden basins {hateas). The teiraces can 
be worked at all seasons, and the material is partly washed out 
by leading streams on to it. The washing of the plateau material is 
effected in reservoirs of rain water. 

It is <lilficiilt to obtain an estimate of the actual production of the 
Minas Geraes mines, for no ofhcial returns have Ijeen published, but 
in recent years it has certainly been rivalled by the yield in Bahia. 


The diamond here occurs in river gravels and sands associated with 
the same minerals as in Minas Geraes ; since 1844 the richest mines 
have been worked in the Serra de Cincora, where the mountains are 
intersected by the river Paraguas.su and its tributaries ; it is said 
that tlicre were as many as 20,000 miners working here in 1845, and 
it was estimated that 54.000 carats were produced in Bahia in 1858. 
The earlier workings were in the Serra de Chapada to the N.W. of 
the mines just mentioned. In 190T there were about 5000 negroes 
employed m the Bahia mines; methods were still primitive; the 
cascalho was dug out from the river beds or tunnelled out from the 
valley side, and wa.shcd once a week in sluices of running water, 
where it was turned over with the hoe, and finally washed in wooden 
basins and picked over by hand ; sometimes also the diamantiferous 
material is .scooped out of the Ixid of the shallow rivers by divers, and 
by men working under water in caissons. It is almost exclusively in 
the mines of Bahia, and in particular in the (Cincora district, that the 
valuable carbonado is found. The carlxinado and the diamond have 
been traced to an extensive hard conglomerate which occurs in the 
middle of the sandstone formation. Diamonds are also mined at 
Salobro on the river Pardo not far inland from the port of Canavicras 
in tlie S.K. comer of Bahia. The enormous development of the South 
African mines^ which supplied in 1906 about 90 % of the world’s produce, 
has thrown into the shade tlie Brazilian production ; but the Bulletin 
for Feb. 1909 of the International Bureau of American Republics gave 
a very confident account of its future, under improved methods. 

South Africa. — The first discovery was made in 1867 by Dr W. G. 
Atlierstonc. who idenlitied as diamond a pebble obtained from a 
cliild in a farm on the banks of the Orange river and brought by a 
trader to Grahamstown ; it was bought for ;^5oo and di.splayed in the 
Paris Exhibition of that year. In 1869 a stone weighing 83 J carats 
vras found near the Orange river ; this was purchased by the carl 
of Dudley for £25.000 and became famous as the “ Star of Souiii 
Africa.” A rush of prospectors at once took place to the banks of 
the Orange and Vaal rivers, and resulted in considerable discoveries, so 
that in 1870 there was a mining camp of no Urss than 10.000 ]iersons 
on the ” River Diggings.” In the River Diggings the mining was 
carried on in the coarse river gravels, and by the methods of the 
Brazilian negroes and of gold placer miners. A diggers’ committee 
limited the size of claims to 30 ft. square, with fn?c acce.ss to tlic river 
bank ; the gravel and sand were washed in cradles proviiled with 
.screens of perforated metal, and the concentrates were sorted by 
hand on tables by means of an iron scraper. 

But towards the clost> of 1870 stones were found at Jagersfontein 
and at Diiloitspan, far from the Vaal riviT, and k^d to a second great 
rush of prospectors, especially to Dutoitspan, and in 1871 to what 
is now the Kimtwrlcy mine in tlie neighbourhood of the latter. At 
each of theses .spots the diamantiferous area was a roughly circular 
patch of con.sidorable size, and in some occupied thcr position of 
one of tliosc deiircssions or ” pans ” so frequent in S. Africa. These 
” dry diggings ” were therefore at first supposed to be alluvial in origin 
like the river gravels ; but it w’as .soon discovered that, below the red 
surface soil and the underlying calcareous deposit, diamonds were also 
found in a layer of yellowisJi clay about 50 ft. thick known as ” yellow 
ground. ' ' Below this again w*as a hard 1 iluish - green scrpenlinous rock 
which "was at first supposed to be barren bed-rock ; but this also 
contained the precious stone, and has become famous, under the 
name of “blue ground,” as the matrix of the S. African diamonds. 
The yellow ground is merely decomposed blue ground. In the 
Kimberley district five of tliese round patches of blue ground were 
found within an area little more than 3 m. in diameter ; that at 
Kimlierley occupying 10 acres, that at Dutoitspan 23 acres. There 
were soon 5o,oocj workers on this field, the canvas camp was replaced 
by a town of brick and iron surrounded by the wooden huts of the 
natives, and Kimberley became an im]>ortant centre. 

It was soon found that each mine was in reality a huge vertical 
funnel or crater descending to an unknown depth, and filled w'itli 
diamantiferous blue ground. At first each claim was an independent 
pit 3J ft. square sunk into the blue ground ; the diamantiferous rock 
was hoisted by bucket and windla.ss, and roadw'ays were left across 
the pit to provide access to the claims. But tlie roadways soon fell 
in, and ultimately haulage from the claims could only be provided by 
means of a vast system of wire ropes extending from a triple staging 
of windlasses erected round the entire edge of the mine, which had by 
this time liecome a huge open pit ; the ropes from the upper wind- 
la.sses ex' ended to the centre, and those from the lower tier to the 
sides of the? pit ; covering the whole mass like a gigantic cobweb. 
(See Plate TI. fig. 12.) The buckets of blue ground were hauled up 
these ropes by means of horse whims, and in 1875 steam winding 
engines Ixjgan to Ihj employed. By this time also improved methods 
in the treatment of the bltie ground were introduced. It was carried 
off in carts to open spaces, where an exposure of some weeks to the air 
was found to pulverize the hard rock far more efficiently than the 
old method of crushing with mallets. The placer-miner’s cradle and 
rocking-trough w'ore replaced by puddling troughs stirred by a 
revolving comb worked by horse power ; rc.scrvoirs were constructed 
for tlic scanty water-supply, bucket elevators were introduced to 
carry away the tailings ; and the natives were confined in compounds. 
For ’ these' improvements co-operation was necessary ; the better 
claims, which in 1872 had ri.sen from £100 to more than £4000 in 
value, began to be consolidated, and a Mining Board iK'fis introduced. 
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In a very few years, howevei, the open pit mining was rendered 
impossible by the mud rushes, by the falls of the masses of barren 
rock known as “ reef,’* which were left standing in the mine, and by 
landslips from the sides, so that in 1883, wlien the pit had reached a 
depth of about 400 ft., mining in the Kimberley crater had Income 
almost impossible. By 18S9, in tlie whole group of mines. Kimberley, 
Dutoitspan, Dc Beesrs and Bultfontein, open pit working wiis practi- 
cally abandonc.'d. Meanwhile mining below the liotloni of the pits by 
means of shalts and underground tunnels had l)cen conitncnced ; but 
the full development of modem methods dates from the year i88t> 
Avhen Cecil Kh^cs and Alfred I^eit, who had already secured control 
of the Dc Ik^ors mine, acquired also the control of the Kimberley niincf, 
and shortly aftcrw'ards consolidated the entire group in the hands of 
the De Beers Company. (See Kimberley.) 

The scene of native mining -was now transferred from the open pit 
to underground tunnels; the vast nctw'ork of wire ro])es (iMate 11. 
lig. 12) with their ascending and desamding buckets disappeared, and 
with it the cosmopolitan crowd of busy miners working like ants at 
the bottom of the pit. In place of all tliis, the visitor to Kimberley 
encounters at tlie edge of the town only a huge crater, 
silent and apparently deserted, with no visible sign of the 
great mining operations which arc conducted nc^arly hall 
a mile Ixdow the surface. The aspect of the Kimberley 
pit in 1906 is showm in fig. 13 of I’late II., which may 
be compared with the section of fig. 8. 

In fig. 13, Plate II., the sequence of the basalt, shale and 


minerals found in the concentrates arc pebbles and fragments 
pyrope, zircon, cyanite, chromt'-diopside. enstatite, a green pyroxene, 
mica, ilmeiiitc, magnetite, chromite, hornblende, olivine, barytes, 
calcilc and pyrites. 

In all tht* S. African mines the diamonds are not only crystals of 
various weights from fractions of a carat to 150 carats, hut also occur 
as microscopic c^J^stals disseminated througli l)hie ground. In 
spite of this, however, the average yield in tht? proliiabic mines is 
only from 0*2 carat to o-C) carat per Joail of 1600 lb, or im an average 
aliout 1 i grs. per ton. The annual output of diamond.s from the JV 
Bih‘Ts mines was valued in 1906 at nearly £5,000,000 ; the value per 
carat ranging from about 35s. to 70s. 

Pipes similar to those which surround Kimberley have been found 
in other parts of S. Africa. One of the lu st known is that ot Jag.ers 
fontein, wliich was really the first of the dry diggings (iliscovered in 
1870). This large mine is near Fauresniith and 80 m. to the south 
of Kimberley. In 1905 the year’s production from the (Iiange River 
I ('olony mines was more than 320,000 carats, valued at £038.000. But 
I by far the largest of all the pipes hithc'rto discovered is tlie l*i*cmier 
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nudaphyre is clearly visible on the sides of the pit ; and 
lig. 8 shows how the crater of “ pipe ” of blue ground has 
penetrated these rocks and also the unchrrlying quartzite. 
Tl\e workings at De Beers had extended into the still 
more deeply sealed granite in 1906. Figure 9, Plate 1 ., 
shows the top of the De Boers’ crater with basalt over 
lying the shale. Figure 8 also explains the modem 
system of mining introducexl by Gardner Williams. A 
vertical shaft i>s sunk in the vicinity of the mine, and from 
this horizontal tunnels are driven into the pipe at dif- 
f eren t levels sej )arated by intervals of 40 ft. Through tl le 
blue ground itself on eacli level a series of parallel tunnels 
about 120 ft. apart are driven to the opposite side of the 
pipe, and at right angles to these, and 36 ft. apart, 
another series of tunnels. When the tunnels reach the 
sidii of the mine they arc opened U])W'ards and sideways 
so Jis to form a largo chamber, and tlu^ overlying mass of 
blue ground and diMu’is is allowed to settle dow'n and fill 
uj) the gallery. On each k^vel this process is carri(‘,d 
somewhat farther back than on the l<?v(*l ImjIow (fig. 8) ; 
material is thus continually withdrawn from one side of 
the mine and extracted by means nf the rock shaft on the 
opposite side, w'liilo the superincumbent debris is contin- 
ually sinking, and is allowed to fall dec'per on the side 
farthest from the shaft as the blue ground is withdrawn 
from beneath it. In 1905 the main shaft had been .sunk 
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to a depth of 2600 ft. at the Kindx-rk'y mine. 

For the extraction and tre,atinent of the blue ground 
the De Beers ('oiiijiany in its gn^at winding and waslung plant em- 
ploys lalxMir-saving machinery on a gigantic scale. The ground is 
transferred in trucks to the sliaft wdiere it is automatically tipped into 
skips holding 90 cubic it. (six truck loads) ; these arc rapidly hoisted 
to the surface, where their contents are automatically <lumped into 
side-tipjung trucks, and th*?str in turn are drawn away in a continual 
proce.ssion by an endless w'ire ro])e along the tram lin(*s leading to the 
vast “ distributing floors. '* These are open tracts upon w'hicdi the blue 
ground is spread out and left exposed to sun and rain until it crumbles 
and disintegrates, the ])rocess being hasteiu'd by harrowing with 
steam plouglis ; this may require a period of three or six months, or 
even a year. '1 he stock of blue ground cm the floors at one time in 
1905 was nearly 4,500.000 loads. 'The disintegrated ground is then 
brought back in the trucks and fc.^d through perforated cylinders into 
the wasliing pans ; the hard blue w'hich has resisted disintegiution 
on the floors, and the lumps which are too big to pass the cylindrical 
sieves, are crushed before going to the ])ans. These are. shallow 
cylindrical troughs cemtaining muddy water in which tlie diamonds 
and othcT heavy min(Tuls (concentrates) are swept to the rim by 
revolving tootlu-d arms, while? the light tT stuff e.scapes near the cemtre 
of the pan. The concentrates ari^ tlu^i j)a.ssed over sloping tables 
(pulsator) and shaken to and fro under a .stream of water which effects 
a second coneemtration of the hcavie.st matc'rial. 

Until n^cxintly tlie final se])aration of the diamond from the con- 
centrates was made by hand picking, but even this has now been 
replaced by machinery, owing to the remarkable discovery that a 
greased surface will hold a diamond while allowing the other heavy 
minerals to pass over it. The concentrates arc w-ashed down a sloping 
taVile of corrugait^d iron wliich is smeared with grease, and it is found 
that practically all the diamonds adhere to the table, and the other 
minerals are washed away. At the large and im]>ortant Premier mine 
in the Transvaal the Elmore process, used in British Columbia and 
in Wales for the separation of metallic ores, lias bc-tm also introduced. 
In the Elmore process oil is employed to float off the materials w'hich 
adhere to il . while the. oIIut materials remain in the water, the oil | 
being separated from the w^ater by centrifugal action. The other i 
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mine in the Transvaal, about 300 in. to the east of Kimberley. This 
was discoven?d in 1902 and occupies an area of about 75 acres. In 
1906 it was biiing worked as a shallow op»m mine ; but the descri])lion 
of the Kimlwrlcy methods givcni above is cip])licable to the wasliing 
plant at that time being introduced into the 1 ’remier niiiic* upon a very 
largo scale. Comparatively few of llie ]>ip<\s which ha^'e been <lis- 
covm^d are at all rich in diamonds, and many are quite l>arren ; some 
arc filled with “ hard Vduc ” wliich even if diamantiferous may be 
loo expensive to work. 

The most competent S. African geologists believe all these remark- 
able jiipcs to lx? connected w'ith volcanic outbursts which occiirrei.! 
over the whole of S. Africa during tlie Cretaceous period (alter the 
deposition of the Stormlvrg beds), and drilled these enormous craters 
through all the later formations. With the true pijies are as.sociated 
dykes and fissures also lilled with diamantiferous blue ground. It 
is only in the more northerly part of the country that the pipes 
arc filled with blue ground (or " kimberlile ”), and tliat they are 
diamantiferous; but over a great part of Caiie Colony have been 
discovered wliat arc probably simikir pipes filled witli agglomerates, 
breccias and luffs, and sonu^ with basic lavas ; onv. in particular, in 
the Riversdale Division near the soiith(*rn coaj’t, being occupied by a 
melilitc-basalt. It is quite clear that the occurrence of the diamond 
in the S. African pipes is tpiite diflerc-nt from the occurrences in 
alluvial deposits which have; bei*n descrilietl above. The question of 
the origin of the diamond in S. Africa and elsewhere is discussed 
Iwdow. 

The River Diggings on thi? Vaal river are still worked upon a small 
scale, but the. production from this source is so limited that lliey are 
I of little account in comi>arison with the mines in tlie l>lur ground. 

I The stones, liowevcr, are g(x>d ; .since they dilfcr somewhat from the 
I KimlMuley cry stals il is jirobabh^ that they were not ilerived from 
Die present pipes. Another S. African locality must bo inenlicmed ; 
considerable finds were reported in 1905 anti 1906 from gravels 
at Somabula near Gwelo in Rluidesia where the diamond is associ- 
ated witli chrysobcryl, corundum (both sa])phirc and ruby), topaz, 
garnet, ilnienite, staurolite, rutile, with pebbles of tjuarfz, granite, 
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chlorite-schist, &c. Diamond has also been reported from kimberlite 
“ pipes *’ in Rhodesia. 

Other Localities , — In addition to the South American localities 
mentiuncHl above, small diamonds have also been mined since their 
disco v(rry in 1890 on the river Mazaruni in British Guiana, and 
finds have been reported in the gold washings of Dutch Guiana. 
liornao has possessed a diamond industry since the ishind wa.s first 
settled by the Malays ; tlie references in the works of Garcia de Orta, 
Linschoten, De Boot, De I^aet and others, to Malacca as a locality 
rt:late to Borneo. The large Borneo stone, over 360 carats in weight, 
known as the Matan, is in all probability not a diamond. The chief 
mines are situated on the river Kapnas in the wesst and near 
Bandjarmassin in the south-east of the island, and the alluvial 
deposits in which they occur are worked by a small number of Chinese 
and Malays. Australia has yielded diamonds in alluvial deposits 
near Batliurst (where the first discovery was made in 1851) and 
Mudgee in New South Wales, and also near Bingara and InvereU 
in the north of the colony. At Mount Werong a stone weighing 
29 carats was found in 1905. At Ruby Hill near Bingara they wens 
found in a breccia filling a volcanic }npe. At Ballina, in New England, 
diamonds liave been found in the .sea sand. Other Australian 
localities are Echunga in South Australia ; Beechworth, Arena and 
Melbourne in Victoria; Frccmantle and Nullagine in Western 
Australia ; the Palmer and Gilbert rivers in Queensland. These have 
been for the most part discoveries in alluvial deposits of the gold- 
fields, and the stones were small. In Tasmania also diamonds have 
been found in the Corinna goldfields. Europe has produced few 
diamonds. Humboldt .searched for them in the Urals on account of 
the similarity of llie gold and platinum deposits to those of Brazil, 
and small diamonds were ultimately found (1829) in the gold wa.shings 
of Bissersk, and latcrr at Ekaterinburg and oilier spots in the Urals. 
In Lapland they have bei;n found in the sands of the Pasevig river. 
Siberia has yielded isolati’d diamonds from the gold washings of 
Yenisei. In North America a few small stones have been found in 
alluvial deposits, mostly auriferous, in Georgia, N. and S. Carolina, 
Kentucky, Virginia, Tennessee?, Wisconsin, California, Oregon and 
Indiana. A crystal weighing 23 J carats was found in Virginia in 
1835. .nad one of 21 carats in Wisconsin in 18S6. In 1906 a number 
of smiall diamonds were discovered in an altered peridotitc some- 
what resembling the S. African blue ground, at Murfreeslxiro, Pike 
county, Arkansas. Considerable interest attaches to the diamonds 
found ill Wisconsin, Michigan and Ohio m?ar the Great Lakes, for they 
are hi?re found in the terniinal moraines of the great glacial sheet which 
is supposed to have spread soutiiwards from the region of Hudson 
Bay ; sevc’ral of the drift minerals of the diamantiferous nrgion of 
Indiana havt* btsm ichmtilied as probably of C'anadian origin ; no 
diamonds havi* however yet been found in the intervening country of 
Ontario. A rock similar to the blue ground of Kimlx?rley has been 
found in the states of Kentucky and New York. The occurrence of 
diatnotul in meteoritt?s is described below. 

Griffin of the Diamond in Naiute , — It appears from the fon?going 
account that at most localities the diamond is found in alluvial de- 
posits probably far from the ])lace wliere it originated. The minerals 
associated witii it do not afford much clue to the original conditions ; 
they are mostly heavy minerals derivc’fl from the mrighbouring rwks, 
in which the diamond itself has not been observed. Among the 
coninion(?st associatt\s of the diamond are quartz, topaz, tourmaline, 
rutile, zircon, magnetite, garnet, spinel and other minerals which arc 
common accessory constituents of granite, gneiss and the crystalline 
schists. Gold (also ])latinum) is a not infrequent associate, but this 
may only mean that the sands in which the diamond is found have 
been searched because they were known to be auriferous ; also that 
both gold and diamond are among the most durable of minerals and 
may have survived from ancient rocks of which other traces have been 
lost. 

'riie localities at which the diamond has been supposed to occur 
in its original matrix are the following : — at Wajra Karur, in the 
Ciiddapah district, India, M. Chaper found diamond with corundum 
in a decomposed red pegmatite vein in gneiss. At Sao Joao da 
Chapada, in Minas Gcraes, diamonds occur in a cUy interstratified 
with the itacoliimito, and are accompanied by shar]> crystals of rutile 
and haematite in the neighbourhood of decomposed quartz veins 
which intersect the itacolumitc. It has been suggestea that those 
three minerals were originally formed in the quartz vcin.s. In both 
these occurrences the evidence is certainly not suflicicnt to establish 
the presence of an original matrix. At InvereU in New South Wales 
a diamond (1906) has been found embedded in a hornblende diabase 
which is described as a dyke intersecting the granite. Finally there is 
the remarkable occurrence in the blue ground of the African pipes. 

There has bc<'n much controversy concerning the nature and origin 
of the blue ground itself ; and even granted that (as is generally 
believed) the blue ground is a much scrj.)entinized volcanic breccia 
consisting originally of an olivinc-lironzite-biotitc rock (the so-called 
kimberlite), it contains so many rounded and angular fragments of 
various rocks and minerals that it is diilicult to say which of them 
may have belonged to the original rock, and whether any were formed 
in situ, or w'ere brought up from Ixrlow as inclusions. Carvill T.i*w^js 
believed the blue ground to 1 .k‘ true eruptive rock, and the carbon to 
have iM'en d«.‘rivcd from the bituminous sliales of which it contains 
fragments. The Kimberley shales, which are penetrated by the De 


Beers group of pip^, were, however, certainly not tne .source of the 
carbon at the Premier (Transvaal) mine, for at this locality the .shales 
do not exist. The view that the diamond may have crystallized out 
from solution in its present matrix receives some support from the 
experiments of W. Luzi, who found that it can be corroded by the 
solvent action of fused blue ground ; from the experiments of 
J. FriedJiinder, who obtained diamond l>y dissolving graphite infused 
olivine ; and still more from the experiments of R. von Hasslinger 
and J. Wolff, w'lio have obtained it by dissolving graphite in a fused 
mixture of silicates having approximately the composition of the 
blue ground. K. Cohen, who regarded the pipes as of the nature of a 
mud volcano, and the blue ground as a kimberlite breccia altered by 
liydrothormal action, thought that the diamond and accompanying 
minerals had lH?cn brought up from deep-seated crystalline schists. 
Other authors have souj^ht the origin of tlie diamond in the action 
of the hydrated magnesian silicates on hydrocarbons derived from 
bituminous schi.sts. or in the decomposition of metallic carbides. 

Of great scientific interest in this connexion is the discovery of 
small diamonds in certain meteorites, both stones and irons ; for 
example, in the stone which fell at Novo-Urei in Penza, Russia, in 
18S6. in a stone found at Carcote in Chile, and in the iron found at 
Cafion Diablo in Arizona. Graphitic carbon in cubic form (cliftonitc) 
has also been found in certain meteoric “ irons,” for example in those 
from Magura in Szepes county, Hungary, and Youndegin near York 
in Western Australia. Tlie latter is now generally believed to be 
altered diamond. I’he fact that H. Moissan has produced the 
diamond artificially, by allowing dissolved carbon to crystallize out 
at a high temperature and pressure from molten iron, coupled with 
the occurrence in meteoric iron, has led Sir William Crookes and others 
to conclude that the mineral may have been derived from deep-seated 
iron containing carbon in solution (see the article Gkm, Artificial). 
Adolf Knop suggested that tliis may have first yielded hydrocarbons 
by contact with water, and that from th(?se the crystalline diamond 
has lH*.en formed. The meteoric occurrence has even suggested the 
fanciful notion that all diamonds were originally derived from 
meteorites. The meteoric iron of Arizona, some of which contains 
diamond, is actually found in and about a huge crater which is 
.su]>j)osed by some to have been formed by an immen.se meteorite 
jienetrating the earth's crust. 

It is, at any rate, cstal)lished that carbon can crystallize as diamond 
from solution in iron, and other metals ; and it .seems that high 
temperature and pressure and the absence of oxidizing agimts are 
necessary conditions. The presence of sulphur, nickel, ^.c., in the 
iron appears to favour the production of the diamond. On tlie other 
hand, the occurrence in meteoric stones, and llu? experiments 
m(*ntioned above, .show’ that the diamond may also crystallize? from 
a basic magma, capable of yielding some of the metallic oxidi's and 
ferro-magnesian silicates ; a magma, therefore, which is not devoid 
of oxygen. This is still more forcibly suggested by the remarkable 
eclogite boulder found in the; blue, ground of the Ncwlands miiu;, not 
tar from the Vaal river, and dcjscribed by T. (L Bonney. 't he bouldt?r 
is a crystalline rock consisting of pyroxene (chrome-diopside), garnet, 
and a little olivine, and is studded with diamond crystals ; a portion 
of it is pre.scTved in the British Mu.seijni (Natural History). In 
another eclogite lx)uldtT, diamond was found jiartly tnidn'dcled in 
pyrojx?. Similar boulders have also been found in tiu; blue ground 
elsewhere. .Specimerns of pyrope with attached or embedded diamond 
had previ<msly been found in the blue ground of the De Beers mines. 
In the Newlands boulder the diamonds have the appearance of being 
an original constitue-nt of the eclogite. It seems therefore that a holo 
crystalline pyroxene-garnet rock may be one source of the diamond 
found in blue ground. On tlie citlier hand many tons of the somewhat 
similar eclogite in the De Beers mine have been cnished and liave not 
yielded diamond. Further, the ilmenite, which is the most character- 
istic associate of the diamond in blue ground, and other of the 
accompanying minerals, may have come from basic rocks of a 
different nature. 

The InvereU occurrence may prove to be another example of 
diamond cry.stallized from a basic rock. 

In both occurrences, liowevcr, there is still the possibility that the 
c;clogite or the basalt is not the original matrix, but may have caught 
up the already formed diamond from some other matrix. Some 
regard the eclogite boulders as derived from deep-seated crystalline 
rocks, others as conerrdions in the blue ground. 

None of the inclusions in tlie diamond gives any clue to its origin ; 
diamond itself has been found as an inclusion, as have also black 
.specks of some carbonaceous materials. Other black specks have been 
identified as haematite and ilmenite ; gold has also been found ; 
other included minerals recorded arc rutile, topaz, quartz, pyritcis, 
apophyllitc, and green scales of chlorite (.?). Some of these are of very 
doubtful identification ; others {e.g. apophyllitc and chlorite) may 
liave lieen introduced along cracks. Some of the fibrous inclusions 
were identified by H. R. Goppert as vegetable structures and ivere 
supposed to point to an organic origin, but this view* is no longer held. 
l.ic]uid inclusions, some of which are certainly carbon dioxide, have 
also liccn ob.served. 

Finally, then, both exjieriment and the natural occurrence in rocks 
^d melcfirites suggest that diamond may crystallize not only from 
iron but also from a basic silicate magma, possibly from various rocks 
consisting of basic silicates. The blue ground of S. Africa may be 
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the result of tlie serpentinization o£ several such rocks, and although 
now both brecciated and serpentiuized sonu* of these may have been 
th(! original matrix. A circumstance often mentioned in su]»port of 
this view is the fact that the diamonds in oiu’. pipe generally differ 
somewhat in charactt:r from those of another, even though they b<* 
near neighbours. 

History. — All the famous diamonds of antiquity must have been 
Indian stones. The first author who described the Indian mines 
at all fully was the Portuguese, Garcia dc Orta (1565), who was 
physician to the viceroy of Goa. Before that time there were 
only legendary accounts like that of Sindbiid^s “ Valley of 
the Diamonds,” or the tale of the stones found in the brains of 
serpents. V. Ball thinks that the former legend originated in the 
Indian practice of sacrificing cattle to the evil spirits when a new 
mine is opened ; birds of prey would naturally carry off the fle.sh, 
and might give rise to the tale of the eagles carrying diamonds 
adhering to tlie meat. 

The following are some of the most famous diamonds of the 
world : — 

A large stone found in the Golconda mines and said to have 
weighed 787 carats in the rough, b<dore being cut by a Venetian 
lapidary, was seen in the treasury of Aurangzeb in 1665 by 
Tavernier, who estimated its weight after cutting as 280 (?) 
carats, and described it as a rounded rose-cut stone, tall on one 
side. The name Great Mof*ul has been frequently applied to this 
stone. Tavernier slates that it was the famo\is stone given to 
Shah Jahan by the emir Juinla. The Orloff, stolen by a French 
soldier from the eye of an idol in a Brahmin temple, stolen again 
from him by a ship’s captain, was bought by Prince Orloff for 
£qo,ooo, and given to the empress Galharine IL It weighs 
carats, is of a somewhat yellow tinge, and is among the 
Russian crown jewels. The Koh-i-nor, which was in 1739 in tlu*. 
[xissession of Nadir Shah, the Persian conqueror, and in 1813 in 
that t)f the raja of l^ihore, passed into the hands of the East 
India ('ompany and was by them presented to Queen Victoria 
in 1850. It then weighed i86,\ carats, but was recut in London 
by Amsterdam workmen, and now weighs carats. n)ere 

lias been much discussion concerning the possibility of this stone 
and the Orloff being both fragments of the Great Mogul. The 
Mogul Baber in his memoirs (1 526) relates how in his conquest of 
India he captured at Agra the great stone weighing 8 mishkals, 
or 320 ratis, which may be equivalent to about 1 87 carats. The 
Koh-i-nor has been identified by some authors with this stone and 
by others with the stone seen by Tavernier. Tavernier, however, 
subsequently described and .sketched the diamond which he .saw 
as shaped like a bisected egg, quite different therefore from the 
Koh-i-nor. Nevil Story Maskelyne has shown reason for b(*liev- 
ing that the stone which Tavernier saw was really the Koh-i-nor 
and that it is identical with the great diamond of Baber ; and 
that the 280 carats of Tavernier is a mismterpretat ion on his part 
of the Indian weights. Tie suggests that the other and larger 
diamond of antiquity which was given to Shah Jahan may 
be one which is now in the treasury of Teheran, and that this is 
the true Great Mogul which was confused by Tavernier with the 
one he saw. (See Ball, Appendix 1 . to Tavernier’s Travels (1889); 
and Maskelyne, Nature, 44, p. 555.) 

The Bcgeni or Pitt diamond is a magnificent stone found in 
either India or Borneo : it weighed 410 carats and was bought for 
£20,400 by Pitt, the governor of Madras ; it was subsef|ucntly, 
in 1717, bought for £80,000 (or, according to some authorities, 
£135,000) by the duke of Orleans, regent of France ; it was re- 
duced by cutting to 136^ carats ; was stolen with the other cn^wn 
jewels during the Revolution, but was recovered and is still in 
France. The A khar Shah was originally a stone of 1 1 6 carats with 
Arabic inscriptions engraved upon it ; after being cut down to 
71 carats it was bought by the gaikwar of Baroda for £35,000. 
The Nizam, now in the possession of the nizam of TIyd<Tabad, is 
supposed to weigh 277 carats ; but it is only a portion of a stone 
which is said to hav(^ weighed 440 carats before it was broken. 
Tlie Great Table, a rectiingular stone seen by Tavernier in 16*] 2 
at Golconda, was found by him to weigh 242^^ carats ; Maskelyne 
regards it as identical with the Darya-i-nur, which is also a 
rectangular stone weighing about 186 carats in the possession of 


the shah of Persia. Another stone, the Taj-MnaJi, belonging to 
the shah, is a pale rose pear-shaped stone and is said to weigh 
146 carats. 

Other famous Indian diamonds are the following : — the Saury, 
weighing 53 J J carats, which isstiid to have been successively the 
property of Charles the Bold, dc Sancy, Queen Elizfibeth, 
Henrietta Maria, Cardinal Mazarin, Louis Xl \. ; to have been 
stolen with the Pitt during the French Rcvoluli<»n ; and subse- 
quently to have been the property of the king of Spuin, Prince 
Dernidoff and an Indian prince. The Nassak, 78 J carats, the 
property of the duke of Westminster. The Km press Kw^hiie, 
51 carats, the property of the gaikwar of Baroda. The Pi^fH, 
49 carats (?), which cannot now be traced. Thii Pasha, 40 carats. 
The White Saxon, 48 J carats. The Star of Kslr, 25 Vj carats. 

('oloured Indian diamonds of large size are rare"; the most 
famous are : — a beautiful blue brilliant, 67 ^“^. carats, cut from a 
stone weighing 112, carats brought to Europe by "Javernier. 
It was stolen from the French crown jewels will] the Regent Mn<l 
was never recovered. The Hope, 44] carats, has the same colour 
and is probably a portion of tlu^ missing stone : it was .so called 
as forming piirt of the collection of 11. T. 11 o]h- (bought for 
£18,000), and was sold again in 1906 (resold 1909). Two other 
blue diamonds are known, weighing 13J and 1? carats, which may 
also be portions of the French diamond. The Dresden Green, one 
of the Saxon crown jewels, 40 carats, has a fine aj)i)le-green 
colour. The Florentine, 133 J carats, one of the Austrian crown 
jewels, is a very pale yellow. 

The most famous Brazilian stones are : — The Star of the South, 
found in 1S53, when it w'cighed 254 J carats and was sold for 
£40,000 ; wlum cut it we ighted 125 carats and was bought by the 
gaikwar of Baroda for £80,000. Also a diamond bekmgit\g to 
Mr Dresden, 119 carats before, and 765 carats aftcT cutting. 

Many large stonc^s have b(;en found in South Africa ; some are 
yellow but some arc as colourless as the l)est Indian or Brazilian 
stones. Tlu‘ most famous are the following:— tlu* Star of South 
Africa, or Dudley, mentioned above, 83J carats rough, 46^ carats 
cut. Tlu^ Slcivart, 28811 (‘arals rough, 1.20 carats cut. Both these 
were found in Ihe river diggings. The Porter Rhodes from 
Kimberley, of the finest wat(*r, weighed about 150 carats. The 
Vieioriu, j8o carats, was cut from an oetabidron weighing 457.1 
carats, and was sold to the nizam of Hyderabad for £400,000. 
The Ti(}any, a magnificent orange-yellow stone, weighs 125 A 
carats cut. A yellowish ocUiliedn»n found at ] )c Beers weighed 
428J carats, and yielded a brillianl of 288J carats. Some of the 
fin<*st and largtrst stones have come from the Jagersfontein mine ; 
one, the Jubilee, found in 1S95, weighed O.40 carats in the rough 
and 239 carats wdu;n cut. Until 1905 the largest know'n diamond 
in the world was the Excelsior, iemixA in 1893 at Jagersfont(*in by 
a native while lo;jding a truck. It weighed 97 » carats, :md was 
ultimately <mt inl(» ten stones weighing from to 13 carats. 
But all previous rec<»rds were snr])ass( d in 1905 by a rnagniliceut 
stone more than three tinjcs the size of any known diamond, 
which was found in the yellow ground at the newly discovered 
Premier mine in the 'J'rans\'aal. Ibis extraordinary diamond 
weighed 3025J carats (r j lli) and was clear and wate r white ; the 
largest of its surfaces appeared to he a cleavage plane, so that it 
might be only a portion of a much larger stone. It was know'n 
as the Cullinan Diamond, lliis stone* was piircha.sed by the 
Tran.svaal government in 7907and presented to King ];>l\vard Vll. 
It was sent to Amsterdam to he cut, and in k^oS was dividend into 
nine large stones and a number of small brilliants. The four 
largest stones weigh 51 carats, 309-/*^ carats, 92 carats and 62 
carats respectively. Of these the first and s«reond are the large.st 
brilliants in existence. All the stones are flawless and c>f th»- 
finest quality. 

Bii.i.io(.k\’'Iiv. — Bfx^tius dt* Boot, Grmmarum r/ tnpit/iwi 
hisinria Jeffries, /f Treatise on Diamonds and Pearls 

(1757) I J- Mawe, Travels in ihe Tntervtr of Ttrasil (181-2); Treatise on 
Diamonds and Preriotts Stones (i«j ;0 : IMncli-r, De adamante (1829) ; 
Murray, Memoir on the Nature of the JHanumd (J831) ; C. Zermner. 
De adamante dissertntio (1850); Jl. Kinatiiiel, Diamonds and 
Precious Stones (1865) ; A . Sehniiif, Kdelsteinknvde (18^19) ; N. Jacobs 
and N. Cliatrian, M nnoffraphie du diamant (1880) ; V. Ball, Genlopv 
of India (1881) ; C. W. King, The Natural History of Precious Stoner. 
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and Precious MetcUs (i^i83) ; M. E. Boutan, Le Diamant (1886) ; 
S. M. Burnham, Precious Stones in Nature, Art and Literature (1887) ; 
P. (»roth, Crundriss der Edelsteinkunde (1887) ; A. Livcrsidgc, I he 
Minerals of New South Wales (1888) ; Tavermcrs Travels in India, 
translaU'd by V. Ball (i88<>) ; E. W. Strwt<*r, The Great Diamonds 
of the World (1896) ; H. C. Lewis, The Genesis and Matrix of the 
Diamond (1897) ; L. do Launay, Les Diamanis du Cap (1897) ; 
C. }Tinl.ze, Haridhuch der Mineralogie (1898) ; E. W. Strcel«?r. 
P red HIS Stones and Gems (6tb ed., i8()8) ; Dana, Svstem of Miner- 
alogy (1899) ; Kniiz and others, The Production of Precious Stones (in 
armual. Mineral Resources of the United States ) ; M. Bauer, Precious 
Stones (trails. L. J. Spencer, 1904) ; A. W. Kogcjrs, An Introduction 
to the Geology of Cape Colony (1905); (lanlner K. Williams, The 
Diamond Mines of South Africa (revised edition, 1906) ; George F. 
Kunz, " Diamonds, a stutly of their (Kxurrence in the United States, 
with descriptions and comparisons of tliose from all known localities ’* 
(U.»S. Survey, 1909) ; A. Wagner, Die Diamantfuhrenden 

Gesteinc Sildafrikas (1909)- 

Among papers in scientific periodicals may lie iiientiontsl articles 
by Afller, Ifeill, Baumhauer, Beck, Bonney, Brewster, Cliapor, Cohen, 
Crookes, Daiibrec, Derby, Des Cloizcaux, Doelter, Dunn, Flight, 
I'Yit^del, Gorceix, Giirich, Goeppert, Harger, Hudleslon, liussak, 
janneltaz, Jereniejcw, de Launay, Lewis, Maskelyne, MtMinier, 
Nloissan, MoIengraafT, Moiille, Rose, SaiUdicck, Scheibe, Stelzner, 
Stow. See generally Hintze's Handhuch der Mineralogie. 

(H. A. Mi.) 

DIAMOND NECKLACE, THE AFFAIR OF THE, a mysterious 
incident at the court of Louis XVI. of France, which involved 
the queen Marie Antoinette. I'hc Parisian jewellers Bochmer and 
Bassenge had spent some years collecting stones for a necklace 
which they hoped to sell to Madame T)u Barry, the favourite of 
Louis XV., and after his death to Marie Antoinette. In 1778 
Louis XVI. proposed to the queen to make her a present of 
the necklace, which cost 1,600,000 livres. But the queen is 
said to have refused it, saying that the money would Im* better 
spent equipping a man-of-war. According to others, Louis XVI. 
himself changed his mind. After having vainly tried to place the 
necklace outside of France, the jewellers attempted again in 1781 
to sell it to Marie Antoinette after the birth of the dauphin. It 
was again refused, but it was evident that the ciueen regretted 
not being able to acquire it. 

At that time there was a pcrsonjige at the court whom Marie 
Antoinette particularly detested. It was ihc cardinal Louis d 
Rohan, formerly ambassador at Vienna, whence he had been 
recalled in 1774, having incurred the queen’s displeasure by 
revealing to the empress Maria Theresa the frivolous actions of 
her daughter, a disclosure which brought a maternal reprimand, 
and for having sjioken lightly of Maria Theresa in a letter of 
which Marie Antoinette learned the contents. After his return 
to France the cardinal was anxious to regain the favour of the 
queen in order to obtain the posit ion of prime minister. In March 
1784 he entered into relations with a certain Jeanne dc St Remy 
de Valois, a descendant of a bastard of Henry II., who after many 
adventures had married a soi-disant comle de I.Amottc, and lived 
on a small pension which the king granted her. This adventuress 
soon gained the greatest ascendancy ovct the cardinal, with whom 
she had intimate relations. She persuaded him that she had been 
received by the queen and enjoyed her favour; and Rohan 
resolved to use her to regain the queen’s good will. The comiesse 
do Lamotle assured the cardinal that she was making efforts on 
his behalf, and soon announced to him that he might send his 
ju.stification to Marie Antoinette. This was the beginning of a 
pretended correspondence Ix'twecn Rohan and the queen, the 
adventuress duly n‘tqrning replies to Rohan’s notes, which she 
afVirmed tn come from the queen. The tone of the letters became^ 
very warm, and the cardinal, convinced that IMarie Antoinette 
was in love with him, became ardently enamoured of her. He 
begged the countess to obtain a secret interview for him with the 
queen, and a meeting took place in August 1784 in a grove in 
the garden at Versailles between him and a lady whom the 
cardinal believed to be the cjueen herself. Rohan offered her 
a rose, and she promised him that she would forget the past. 
Later a certain Marie Lejay (renamed by the comtesse “ Baronne 
Clay d'Oliva,*’ the last wtird being apparently an anagram of 
Valoi), who re.scmbled Marie Antoinette, stated that .she had 
been engaged to play the role of queen in this comedy. In any 
case the countess profited h}' the cardinal’s con\'iction to borrow*^ 
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from him sums of money destined ostensibly for the queen’s 
works of charity. Enriched by these, the countess was able to 
take an honourable place in society, and many persons believed 
her relations with Marie Antoinette, of which she boasted openly 
and unreservedly, to be genuine. It is still an unsettled question 
whether she simply mystified people, or whether she was reall}^ 
employed by the queen for some unknown purpose, perhaps 
to ruin the cardinal. In any case the jewellers believed in 
the relations of the countess with the queen, and they resolved 
to use her to sell their necklace. She at first refused their 
commission, then accepted it. On the 21st of January 1785 
she announced that the queen would buy the necklace, but 
that not wishing to treat directly, she left the affair to a high 
personage. A little while later Rohan came to negotiate the 
purchase of the famous necklace for the 1,600,000 livres, payable 
in instalments. He said tliat he was authorized by the queen, 
and showed the jewellers the conditions of the bargain approved 
in the handwriting of Marie Antoinette. The necklace was 
given up. Rohan took it to the countess's house, where a man, 

I in whom Rolian believed he recognized a valet of the queen, 
I came to fetch it. Madame de I^amottc had told the cardinal 
that Marie Antoinette would make him a sign to indicate her 
thanks, and Rohan believed that she did make him a sign. 
Whether it was so, or merely chance or illusion, no one knows. 
But it is certain that the cardinal, convinced that he was acting 
for the queen, had engaged the jewellers to thank her ; that 
Boehmer and Bassenge, before the sale, in order to be doubly sure, 
had sent word to the queen of the negotiations in her name ; that 
Marie Antoinette had allowed the bargain to lie concluded, and 
I that after she had received a letter of thanks from Boehmer, she 
had burned it. Meanwhile the “ comte de Lamotte ” appears to 
have started at once for London, it is said with the necklace, 
which he broke up in order to sell the stones. 

When the time came to pay, the comtesse de Lamotte pre- 
sented the cardinal’s notes ; but these were insufficient, and 
Boehmer complained to the queen, w^ho told him that she had 
received no necklace and had never ordered it. She had the 
story of the negotiations repeated for her. Then followed a coup 
de thedtre. On the 15th of August 1785, Assumption day, when 
the whole court was awaiting the king and (jueen in order to go to 
the chapel, the cardinal dc Rohan, who was preparing to officiate, 
was arrest ed and taken to the Bastille. He w^as able, however, to 
destroy the correspondence exchanged, as he thought, with the 
queen, and it is not known whether there was any connivance of 
the officials, who did not prevent this, or not. The comtesse de 
I^amotte was not arrested until the 18th of August, after having 
destroyed her papers. The police set to work to find all her 
accomplices, and arrested the girl Oliva and a certain Reteaux 
j de Villctte, a friend of the countess, who confessed that he had 
written the letters given to Rohan in the queen’s name, and 
had imitated her signature on the conditions of the bargain. The 
famous charlatan C!!agliostro was also arrested, but it was recog- 
nized that he had taken no part in the affair. The cardinal de 
Rohan accepted the parlemcnt of Paris as judges. A sensatioiud 
trial resulted (May 31, 1786) in the acquittal of the cardinal, of 
the girl Oliva and of Cagliostro. The comtesse de I-amotte was 
condemned to he whipped, branded and shut up in the 
Salpctridre. Her husband was condemned, in his absence, to the 
galleys for life. Villette was banished. 

Public opinion was much excited by this trial. It is generally 
Sieved that Marie Antoinette was stainless in the matter, that 
Rohan was an innocent dupe, and that the Lamottes deceived 
l>oth for their own ends. People, however, persisted in the belief 
that the queen had used the countess as an instrument to satisfy 
her hatred of the cardinal de Rohan. Various circumstances 
fortified this lx?lief, which contributed to render Marie Antoinette 
very unpopular— -her disappointment at Rohan’s acquitUd, the 
fact that he was deprived of his charges and exiled to the abbey of 
la (liai.se-I)ieu, and finally the escape of the comtesse de lamotte 
from the Salpctri^re, with the connivance, as people believed, 
of the court. The adventuress, having taken refuge abroad, 
published Mhwires in which she accused the queen. Her 
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husband also wrote Memoir es, and lived until 1831, after hiiving, 
it is said, received subsidies from Louis XVIII. 

See M. Tourneux, Marie AiUoineUe devant Vhistoirc: ICssai biblio- 
graphique (2nd cd., Paris, 1901) ; £milo C ampardoii, Marie A ntoinette 
et le prods du collier (Paris, 1863) ; P. Amiebert, U Affaire du collier 
do la reine, d^aprds la corrcspondance inddite du chevalier de Pujol 
(Kouen, 1901) ; P. d'Albini, Marie Anioinette and the Diamond Neck- 
lace from another Point of View (T-oiidon, 1900) ; Piinck-Brcntaiio, 
TJ Affaire du collier (1903) ; A. I.ang, Historical Mysteries (1904). 
Carlyle's essay on The Diamond Necklace (first published in 1837 in 
Fraser’s Magazine) is of historical literary interest. 

DIANA, in Roman mytliology, an old Itidian goddess, in later 
times identified with tbe Greek Artemis {qjv,). That she was 
originally an independent Italian deity is shown by her name, 
which is the feminine form of Janus ( =I)ianus). She is essentially 
the goddess of the moon and light generally, and presides over 
wood, plain and water, the chase and war. As the goddess of 
childbirth, she was kniwn, like Juno, by the name of Liudna, the 
“ bringcr to light.” As the moon-goddess she was also identified 
with Hecate, and invoked as “ three-formed ” in reference to the 
phases of the moon. Her most celebrated shrine was in a grove 
at Arieia (whence her title of Nemorensis) near the modern lake of 
Nemi. Here she was worshipped side by side with a male deity 
Virbius, a god of the forest and the chase. This Virbius was 
subsequently identified wdth Hippolytus, the favourite of Artemis, 
who was said to have been brought to lift? by Aesculaiiius and 
conducted by Diana to Arieia (Ovid, Fastiy iii. 263, vi. 731, 
Metam, xv. 41)7 ; Virgil, Aeneidyy'ix, 761). A barbarous custom, 
perhaps reminiscent of human sacrifice once offered to her, 
prevailed in connexion with her ritual here ; her priest, called 
Rex Nemorensis, who was a runaway slave,, was obliged to qualify 
for office by slaying his predecessor in single ctimbat (Strabo v. 
p. 239 ; Suetonius, Caligula, 35). 'J'his led to the identification of 
Diana with t he Tauric Artemis, wdiosc image was said to have been 
removed by Orestes to the grove of Arieia (see Aricini). 

After the deslructionof AlbaLtinga thisgrovewasforalongtime 
theunitedsanctuaryof the neighbouring LatinandRutulian cities, 
until at last it was extingui.shed beneath the supremacy of Rome. 
The festival of the goddess was on the ides (13th) of August, tlie 
full moon of the hot season. She was worsliipped with torches, 
her aid was sought by women seeking a hap]>y deliverance in 
childbirth, and many votive offerings have been found on the site. 
The worship of Diana was brought to Rome by I^itin plebeians, 
and hence she was regarded us the protectress of the lower 
class(is, and especially of slaves. In accordance with this, her 
most important temple was that on the Aventine, the chief seat 
of the plebeians, founded by Servius Tullius, originally as a 
sanctuary of the I^itin league (Dion. Halic. iv. 26). No man was 
allowed to enter the temple, and on tin*, day of its dedication 
(August 13) the slaves kept holiday (Plutarch, Qua^sU Rom. 100). 
This Diana was identified with the sister of Apollo, and at the 
secular games she was wfirshipped simply as Artemis. Another 
celebrated sanctuary of Diana was that on the slopes of Mount 
'rifata near Capua (where she was worshipped under the name of 
Tifalina), a sanctuary specially favoured by Sulla and Vespasian. 
As Noct iluca (“ giving light by night ”) she had a sanctiuiry on 
tile Palatine, which was kept illuminated throughout the night 
(Varro, L.J.. v. 68y On the Nemi priesthood .see ]. G. Frazer, 
Golden Bough. 

DIANA MONKEY, a West African rcpre.scntative of the 
guenon monkeys taking its name, Cercopilhecus diana, from tlie 
presence of a white crescent on tlie forehead ; another character- 
i.stic feature being the pointed white beard, llic general colour 
of the fur is greyish, with a deep tinge of chestnut from the 
middle of the back to the root of the tail. Together with 
C. veglectus of Fast and Central Africa, C. igmitis ^if I.ilieria, and 
C. roloway of the Gold Coast, the diana repre.sents the special 
subgeniis of guenons knowm as Pogonocehus. Although the diana 
monkey is commonly seen in menageries, little is known of its 
habits in the wild stiite. 

DIANE DE FRANCE (1538-1619), duchess of Montmorency 
and Angoulcme, was the natural daughter of Henry II. of France 
and a young Piedmontese, Filippe Due. Ilic constable de 


Montmorency went so far as to assert that of all the children of 
HenT>' II. Diane was the only one who resembled him. Catherine 
de’ Medici was greatly incensed at this affront, and took her 
revenge by having the constalile disgraced on the death of Henry 
IT. Brantome is loud in praise of Diane. She was a perfect horse- 
woman and dancer, phn ed several musical iiislniiuenls, knew 
Spanish and Italian, and “ estoit tres belle dc visage, et de Uiillc.” 
Ix'gitimated in 1547, she was married in 1553 to Plorace I'arnese, 
second son of the duke of Parma, but her husband was killed soon 
afterwards at Ihi* siege of 1 lesdin. T n order to assure his position, 
the constable de ]\Tontmorenc}' wished to marry her to his eldest 
son, Francis. This w;is a romantic adventure, for Francis had 
clandestinely married Mademoiselle de Plenties. The constable 
dissolved this union, and after lengthy negotiations obtained tbe 
dispensation of the pope. On Uie 3rd of May 1559 Fram is 
married Diane. A wise and moderate woman, Diane undoubtedly 
helped to make Francis de Montmorency (jne of the leadens of tlie 
party of the politiques. Again a widow in 1579, she had some 
I influence at tlu; court of Henry 111 ., and negotiated his reeon- 
j ciliation with Henry of Navarre (i 588). She retained her influence 
in the reign of Henry IV., ^on^’eyed the bodies of Catherine 
de’ Medici and Henry ITT. to St Denis, and died in 1519 at lier 
hotel of Angoulcme. 

See Brantfiiue, i‘(l. by I.alanne, in tlie Coll, dr la sodcliS d histoirc 
dc J'ronce, vol. viii. (l•*^75) : J- (I(‘ 'I liou, Hish'ria siti tcmfh'ti'i . . . 
(•7.t'0 : Mattliieu de Moreues, Oraison fundhte dr Diane dr J ranee 
(Paris, Kill,). 

DIANE DE POITIERS (1409-1566), duchess of Valentinois, 
and mistress of Himry Jl. of France, was the daughter of Jean 
de Poitiers, seigneur d(; St Vallier, wlio came of an old family of 
Dauphinc. In j 51 5 she married 1.011 is de Brezd, grand seneschal 
of Normandy, by whom she had two daughters. She beevime a 
widow in 1533, but soon replaced her husband by a more illustri- 
ous lover, the king’s second son, Henry, who became dauphin 
Although he was ten years younger than Diane, sl'.e 
inspired the young prini e with a profound passion, which last< <1 
until his death. The accession of Henry II. in 1547 was also the 
aceessi<»n of Diane : she was virtual queen, while Henry’s lawful 
wife, Catherine de’ Medici, lived in comparative obscurity. The 
part Diane played, however, must not be cxaggerati‘d. More 
rapacious ibaa ambitious, she concerned herself little witli 
government, but devoted her energies chiefly to augmenting hei 
income, and providing for her family and friends. Henry w;is 
the most prodigal of lovers, and gave her all rights over the 
duchy of Valentinois. Although she showed gn?at tact in her 
dealings with the queen, Callierine drove her fro/n the 
after Henry's death, and forced her to restore the rrowii jeuf !s 
and to accept Chauinont in exchange for ('henonceaiix. r>i;i!ie 
retired to her chateau at Anet, where she died in 1566. 

Several historians relate that she had lieen tlie mistress of 
Francis 1 . before she ljc?caine the dauphin’s inistre.ss, and that she 
gave herself to the king in order to ol>tain the pardon of I.it 
father, who had been condirmned to dca1.li as an accomplice of tlie 
conshiblc de Bourbon. This rumour, however, has no serious 
foundation. Men vied with e;u li other in celebraiing Diane's 
beauty, which, if we may judge from her portraits, has bee n 
slightly exaggerated. She was a healthy, vigorous woman, iind, 
by dint of great pains, succeeded in n*taining her beauty late into 
life. It is said that even on tbe coldest mornings sh<? would wash 
her face with well water. Diane was a patroiu?ss of the arts. 
.She entrusted ti» Philibert dc I’Ormc the building of her chateau 
at Anet, and it \yas for Iut that jean Goujon ex(?cuted liis master- 
piece, the statue of Diana, n<»w in the Louvre. 

S«*f? (1. Guiifri’y, l.ettrcs iiirditrs dr JHane dr Poylters (Paris, 
ami Proeds crimincl dc Jehan dr Voytiers (I'aris, 1807) ; < 

Diane dc Poitirrs (Pari;-, iSrui) ; Hay, Madame Dianne dr J'>*yti(ts 
(Ixmdoii, 19(X)). 

DIAPASON (Gr. oo\ ttixo-wv, through all), a term in music, 
originally for an interval of an octave. The Gn?ek is an a.bbrevia- 
tion of Sia 7 rturt 7 )v ’^npoiov trofiffnavLa, a consonance 
through all the tones of the scale. In this sense it is only 
u.scd now% looseb', for the compass of an inslrntnenl or voice, 
or for a harmonious m<?lody. 1'he name is given to the two 
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fDundation stops of an organ, the open and the stopped diapason 
(sec Organ), and to a standard of musical pitch, as in the French 
diapason normal Pitch, Musical). 

DIAPER (derived through the Fr. from the Or. through, 
and wnrpos, white ; the derivation from the town of Ypres, 
d' Vpres,” in Belgium is unhistorical, as diapers were known 
for centuries before its existence), the name given to a textile 
fabric, formerly of a rich and costly nature with embroidered 
ornament, but now of linen or cotton, with a simple woven 
pattern; and particularly restricted to small napkins. In 
architecture, the term “ diaper ” is given to any small pattern of 
a conventional nature repeated continuously and uniformly 
over a surface ; the designs may be purely geometrical, or based 


A B 



C 


on floral forms, and in early examples were regulated by the pro- 
<M*ss of their textile origin. Subsequently, similar patterns were 
employed in the middle ages for tlu; surface decoration of stone, 
as in Westminster Aldx’V and Bayeux catliedral in the spandrils 
of the arcades of the choir and nave ; also in mural painting, 
stained glass, incist'd brasses, encaustic tiles, Sic. Prolxibly in 
most ('.ases the pattern was copied, s<i far as the general design 
is conc^^rned, from the tissues and stuffs of Byzantine manu- 
facture, which came over to Europe and were highly f)rized as 
eccl es i i is t ica I ves t n \e n t s . 

In its ti^xtile ust*. tlu* tertn dia]K*r was <»n<nn;illy applied to silk 
I)atl.enis of a geonielricaJ juittern ; it is now almost; exclusively used 
for diatnond patU?rns iiuuU- from Iiiu‘n or cotton yarns. An illustra- 
tion of two patterns of this fiature is shown in the figure. The floats 
of the warp and tlie weft an* mostly in thnu^; indeed the patlc-rns 
are made from a hase weave whicli is composed enlindy of 
iloals of this iiumlter. It will be seen that both designs an^ fornurd 
of what may In* termed concentric figures alternately black and 
white. I bittern B dif fers from iiattern A only in that more of thesi? 
concentric tigiires are used for the complete figure. If pattern B, 
which shows only one unit , were exlend«*<l, the eftect would lM^ similar 
to A, except for tlic sizi* of the iiiiit. In A there are four comjilete 
units, and hence the ])al.tern apyiears more striking. Again, the 
repi'ating of B would cause the four corner pieces to join and to form 
a diamond similar t<» the on<- in the e«-ntre. The two diamonds in B 
would then alttu'nab* diagonally t.o left and right. Special names are 
givi-n to eerlain kinds of iliayuTs, e g. “ bird’s-eye,” ” pheasant’s- 
eye ” ; thesi* terms indicate, to a certain exleiit, tin? size of the 
complete <liamonil in the cloth -the smaller kind taking the name 
” bird’s eye.” 'I'he si/e of the pattern on paper has little connexion 
with the sizi^ of the yxittern in the cloth, for it is clearly the nnmlK*r 
of thriads and picks y>er inch which didermini? tlii^ size <if the pattern 
in the cloth from any given design. .Mlhoiigh A is larger than what 
is usually termeil the ” bird's eye ” paU(*rn, it is evident that it may 
bi.^ made to ayipear as such, ywovided that the cloth is fine enough. 
These dersigns, although adayited mostly for cloths such as nursery- 
diayiers, for ynnafores,' '<,S:c., are sometimes used iu the yiroduclion of 
bnvels and table-cloths. In the figure, the first y>ick in A is identical 
with tlu^ first yiic'k in B, and the part C .shows how each interweaves 
with tin* I went y four threads. 

DIAPHORETICS (from Or. 8ia</>opc6v, to carry through), 
the name given to those remedies which promote yiorspiration. 
In health there is constantly taking place an exhalation of 
\vater\* vapour from the skin, by which not only are many of the 
eflete products of nutrition eliminated, but the body is kept cool. 
Under exertion or in a heated atmosphere this natural function 
of the skin is increased, sweating more or less profuse follows, 
and, evaporation going on rapidly over the whole surface, little 
or no rise in the temperature of the body takes place. In many 
forms of disease, such as fevers and inflammatory affections, the 


action of the skin is arrested, and the surface of the body feels 
harsh and dry, while the temperature is greatly elevated. The 
occurrence of perspiration not unfrequently marks a crisis in such 
diseases, and is in general regarded as a favourable event. In 
some chronic diseases, such as diabetes and some cases of 
Bright’s disease, the absence of perspiration is a marked feature ; 
while, on the other hand, in many wasting diseases, such as 
phthisis, the action of the skin is increased, and copious exhaust- 
ing sweating occurs. Many means can be used to induce perspira- 
tion, among the best known being baths, cither in the form of hot 
vapour or hot water baths, or in that part of the process of 
the Turkish htith which consists in exposing the body to a dry and 
hot atmosphere. Such measures, particularly if followed by the 
drinking of hot liquids and the wrapping of the body in warm 
clothing, seldom fail to excite copious perspiration. Numerous 
medicinal substance's have a similar effect. 

DIAPHRAGM (Ur. Sidilifutyfia, a partition). The dia- 
phragm or midriff (Anglo-Saxon, mid, middle, hrif, belly) in 
human anatomy is a large fibro-muscular partition between the 
cavities of the thorax and abdomen ; it is convex toward the 
thorax, concave toward the abdomen, and consists of a central 
tendon and a muscular margin . Tlie central tendon(i], fig. i ) is trefoil 
in shape, its leaflets being right,lcft and anterior; of these the right 
is the largest and the left the smallest. The fleshy fibres rise, in 
front from the back of the xiphoid cartilage of the sternum (d)j 
laterally by six serrations, from the inner surfaces of the Iowit six 
ribs, interdigitating with the transversal is, posteriorly from the 
arcuate ligaments, of which there are five, a pair of external, a 
pair of internal, and a single median one. The external arcuate 
ligamcfti (h) stretches from the tip of the twelfth rib (b) to the 
costal process of the first lumbar vertebra in front of the quad- 
ratus luinboruni muscle (o), the internal and middle arc continua- 
tions of the crura which rise from the ventro-latcral aspects f»f 
the bodies of the lumbar vertebrae, the right (c) coming from 
three, the left (/) from two. On reaching the level of the twelfth 
thoracic vertebra each crus spreads out into a fan-shaped mass of 
fibres, of which the innermost join their fellows from the opjiosite 
crus, in front of the aortic opening (/c), to form the middle arcuate 
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ligament ; the outer ones (g) arch in front of the psoas muscle («) 
to the tip of the costal process of the first lumbar vertebra to 
form the internal arcuate ligament, while the intermediate ones 
pass to the central tendon. There are three large openings in the 
diaphragm ; the aortic (^) is behind the middle arcuate ligament 
and transmits the aorta, the vena azygos major, and the thoracic 
duct. In the right leaflet is an opening (sometimes called the 
hiatus quadraius) for the inferior vena cava and a branch of the 
right phrenic nerve (m), while in front and a little to the left of 
the aortic opening is one for the oesophagus and the two pneiimo- 
gastric nerves (1), the left being in front and the right behind^ 
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The fleshy fibres on each side of this opening act as a sphincter. 
Passing between the xiphoid and costal origins in front are the 
superior epigastric arteries, while the other terminal branches of 
the internal mammaries, the musculo-phrenics, pass through 
between two costal origins. 

'fhrough the crura pass the splanchnic nerves, and in addition 
to these the left crus is pierced by the vena azygos minor. The 
sympathetic nerves usually enter the abdomen beliind the internal 
arcuate ligaments. The phrenic nerves, which are the main 
supply of the diaphragm, divide before reaching the muscle and 
pierce it in a number of places to enter its abdominal surface, but 
some of the lower intercostal nerves assist in the supply . The last 
thoracic or subcostal nerves pass behind the external arcuate 
ligament. 

For the action of the diaphragm see Respiratory System. 

iimferye/o")'.— The diaphragm is at fir.st developed in the nock rejjion 
of the embryo, and this accounts for the phrenic nerves, which supply 
it, risintf from the fourth and liflh cervical. P'roni the m<!soderm oil 
tliecaudal sideof the pericardium is devtdoped theA<?/)^MW iraustrtsum. 
and in this ttio ccmtral tendon is fomietl. The flesliy portion is 
dt^veloped on eacli side in two parts, an anterior or stcmo-costal 
which is derived from the longitudinal neck musculature, ]Hobably 
the same layer from which the sternothyroid comes, and a Sjuiial ]>art 
which is a derivative of the transversalis slief*t of the trunk. Ik*tween 
these two paris is at one time a gap, tlie. api iio-costal hiatus, and this 
is oblitiTated by llu^ f'rowth of the phuiro-perilontral membrane, which 
may occasionally fail to close and so may form the site ol a phrenic 
Iternia. With tiie growth of the body and the develoimieiit of tlnr 
lungs the diaphragm shifts its position until it becomes the se])tum 
between the thoracic and abdominal cavities. (See A. Keith, “On the 
Development of the Ihaphragin.** Jmir, of Anal, and Phys. vol. 30.) 
A. Paterson has r(*ecwded cases in wliich the leit half of the diaphragm 
is wanting {Proceedinqs of the Amitomical Society tjf Gt. llritain. 
June Jotu’. of Anal, and Phys. vol. ^.j). ♦m<l occasionally 

cl(‘Iici«mcies are found elsewlie.n\ er.pecially in the stcrrnal j»ortio!i. 
For further details see Quain’s Anatomy, vol. i. (London, looS). 

Comparative Analomx. complete diaphrugin, S('parating the 
thoracic troin tlie abdotninal ])arts of the co(?lom, is characteristic of 
the Mammalia; it iisnalJy lias the hiinian structure and relations 
oxxept that below ttu? Antl)iopoulsitissei)arated from thepcricardiiim 
by the azygons lotm of the hing. In some Mammals, e.q. Kchidna 
ainl J Miocoena, it is entirely muscular. In the (‘eLacea it is remarkable 
lor its o])li<iuity; its vertebral attachment is much nearer the tail 
than its .sternal or ventral one ; this allows a much larg(?r lung space 
in tlu^ dorsal than in the ventral part of the thorax, and may lie 
concerned with the e<]ni])oise of the animid. (Otto Miiller, “IJnter- 
su hungen iilior die Verandenmg. widche dicj Respirationsorganc der 
Saugel.icre durch die Anpassuiig an das Lt;ben irn Wasstx <;iliiten 
liaben," Jen. Zeilscht. f. Nafnnviss., p. 03.) In the Ungulatii 
only one crus is found (Windle .and Parsons, “ Muscles of the 
Ungulata,” J*roc. Zool. Soc., 1003, p. 2S7). Btdow the Mammals 
incomplete partitions between the pleural and ]uTitoneal cavities 
are found in Chelonians, Crocodiles and Birds, and also in Ampliil iians 
(Xenopiis and Pipa). (F. G. 1 \) 

DIARBEKR ^ {Kara Amid or Black Amid ; the Roman 
Aniida), the chief town of 11 vilayet of Asiatic Turkey, situated 
on a basaltic plateau on the right bank of the Tigris, which here 
flows in a deep oy^en valley. The town is still surrounded by thcr 
masonry walls of black basalt which give it the name of Kara 
or Black Amid ; they are well built and imposing on the west 
faring the open country, but almost in ruins where they overlook 
the river. A mass of gardens and orchards cover the .sl<ipe down 
to the river on the S.W., but there arc no suburbs outside the 
walls. The houses are rather crowded but only partudly fill 
the walled area. The population nurnlxirs 38,000, nearly half 
being Christian, comprising Turks, Kurds, Arabs, Turkomtins, 
Armenians, Chaldeans, Jacobites and a few Creeks. Uie streets 
are 10 ft. to 15 ft. wide, Ixidly paved and dirty ; the houses and 
shops are low, mostly of stone, and some of stone and mud. 
The bazaiir is a good one, and gold and silver filigree work is 
made, peculiar in character and design. I’hc cotton industry is 
declining, but manufacture of silk is increasing. Fruit is good and 
abundant as the rich volcanic soil is well watered from the town 
springs. The size of the melons is specially famous. To the 
.south, the Widls are some 40 ft. high, faced with large cut stone 
blocks of very solid construction, with towers and square bastions 
rising to 50 ft. lliere are four gates : on the north the Kharpiit 
gate, on the west the Rum, on the south the Mardin, and on the 
* From Diar, land, and Bckr {i.c. Abu Bckr, the caliph). 
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cast the Yeni Kapu or new gate. A citadel enclosure stands 
at the N.E. corner and is now parCy In ruins, but the interior 
space is occupied by the government konak. The summer 
I climate in the confined space within the town is excessively hot 
I and unhealthy. Epidemics of typhus are not unkno\nTi, as well 
as ophthalmia. The Diarhekr boil is like the “ AU‘y)j)o button,'" 
lasting a long time jind leaving a deep scar. \\'inters are fre- 
quently severe but do not last long. Snow sometimes lies, and 
I ice is stored for snnimer use. SH:oq)ions not(?d for Ihe virulence of 
I their poison abound as well as horse leeches in the tanks. The 
town is supydied with water both by springs insider thi? town 
and by aqueducts from fountains at Ali Punar and Hamervat. 
The principal exports are wool, mohair and coyiyier ore, and 
imports are cotton and woollen goods, indig<», coffee, sugiu:, 
petroleum, &c. 

Tlie Great Mosque, Ulu Jami, formerly a (!hristian church, 
occupies the site of a Sas.sanian palace and was built with 
materials from an older palace, probibly that of Tigranes II. 
Tlie remains consist of the facades of two palaces 400 ft. apart, 
eac^h formed by a row of Corinthian columns surmounted by an 
e(jual iiumlxT of a Byzantine tyjic. Kufic inscrijilions run across 
the fronts under the entablature. I'hc court of th^^ mosiyue 
is entered by a gateway on which lions and other animals are 
sculptured. The churches of greatest interest are those of SS. 
( osmas and Damian (Jacol)ite) and the church of St James 
(Greek). Jn the i(>t.h century Diarlx’kr was one of the largest 
and most flourishing cities of Asia, and as a commercial centrt? it 
, now stands at the meeting-point of st^veral important routes. It 
I is at the head of the navigation of the Tigris, which is trav(;rs<^d 
down stream by keleks or rafts supported by inflated skins. 
There is a good road to Aleppo find Alexandretta on the Mi^diter- 
ranean, and to Siimsun on the Black S(‘a by Kharput, Malatia 
and Sivas. I'liere are also routes to Mosul and Bitlis. 

Diarbtrkr became a Roman colony in a.d. 230 under the name 
of Amida, and received a Christian liisliop in a.i>. 325. It was 
enlarged and slrengthent^d by Constantins IJ., in wliost^ reign it 
was taken after a long siege by Sluqmr (Sapor) 1 1 king of J^‘rsiil. 
The historian Ammianus Marcellinus, who took part in tlie 
d(‘fcnce, gives a detailed account of it. In the later wars between 
ilic l*t./sians and Romans it more than once changed hands. 
ThougVi cedt d by Jovian to the Persians it again bccaiue annexi^d 
to the Roman empire, and in tlie r(‘ign of Anaslasius (a.i>. 502) 
was once more taken by the Persians, wlu’n So, 000 of its in- 
habiUints were skiiii. It was taken c. 63S l)y the Arabs, and 
afterw^irds passed into the hands of the Seljuks and ]*ersians, 
from whom it was finally captured by Selim I. in 1515 ; and 
since that date it has remained under Ottoman rule. About 2 in. 
below the town is a masonry bridge over the I’igris ; ihe okler 
jMirtion being probably Roman, and tlie western part, which bears 
a Kufic inscription, l.*eing Arab. 

I’he vilayet of Diarbekr extends south from l^ilii on the 
Euphrates to Mardin and Nisibin on tlie edge of the Mesopotamian 
plain, and is divided into three sanjaks — Arghana, Diarhekr and 
Mardin. The hciidwaters of the main arm of the Tigris have; 
their source in the vilayet. 

Cereals, cotton, tobacco, rice and silk arc produced, but most of 
the fertile* lands have been abandoned to semi-nomads, who raise 
large quantities of live stock, llie ricbe.st ])orlion of the vilayet 
lies east of the capital in the rolling plains watered h)’ Irihutaries 
of the Tigris. An (‘xceptiomilly rich eofiper mine exists at 
Arghana Maden, but it is very imperh i tly worked; galena 
mineral oil and silicious sand are also found. 

(C. W. W, ; r. R. M.) 

DIARRHOEA (from Gr. onlj through, pcoi, flow), an exc(;s- 
sive looseness of the bowels, a symptom of irritation which 
may be due to various causes, or may be assoc iated with 
some specific disease. Tin; treatment in such latter ca.ses 
necessarilv varies, since the symptom itself may be nmiedial, 
but in ordinary crises depends on tin; removal of the cause of 
irritation by the use of aperients, various sedatives being also 
pre.scribed. In chronic diarrhoea careful attention to the diet is 
necessary. 
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DIARY, the Lat. diarium (from dies, a day), the book in which 
are preserved the daily memoranda regarding events and actions 
which come under the writer's personal observation, or are 
related to him by others. The person who keeps this record is 
called a diarist. It is not necessary that the entries in a diary 
should be made each day, since every life, however full, must 
contain absolutely empty intervals. But it is essential that the 
entry should be made during the course of the day to which it 
refers. When this hfis evidently not been done, as in the case of 
Evelyn’s diary, there is nevertheless an effort made to give the 
memoranda the effect of being so recorded, and in point of fact, 
even in a case like that of Evelyn, it is probable that what we 
now read is an enlargement of brief notes jotted down on the day 
cited. When this is not approximately the case, the diary is a 
fraud, for its whole value depends on its instantaneous transcript 
of impressions. 

In its primitive form, the diary must always have existed ; as 
soon iis writing was invented, men and women must have wished 
to note down, in some almanac or journal, memoranda respect- 
ing their business, their engagements or their adventures. But 
the literary value of these would be extremely insignificant until 
the spirit of individualism had crept in, and human beings began 
to be interesting to other human beings for their own sake. It 
is not, therefore, until the close of the Renaissance that we find 
diaries beginning to have literary value, although, as the study of 
sociology extends, every scrap of genuine and unaffected record 
of early hist< )ry possesses an ethical interest. In the 1 7 th century, 
diaries began to be largely written in England, altlunigh in most 
cas(!S without any idea of even eventual publication. Sir William 
Dugdale (1605-1686) had certainly no expectation that his slight 
diary would ever see the light. There is no surviving record of 
a journal kept by Clarendon, Richard Baxter, Lucy ITutchinson 
and other autobiographical writers of the middle of the centur\', 
but we may take it for granted that they possessed some sucli 
record, kept from day to day. Bulstrode Whitelocke (1605- 
1675), whose Memorials of the Evfjish Affairs covers the ground 
from 1625 to 1660, was a genuine diarist. So was the elder ( leorgc 
Fox (1624-1600), who kept not merely “ a great journal,” but 
“ the little journal books,” and whose work was publi.shed in 
1694. The famous diary of John Evelyn (1620-1706) professes 
to be the record of seventy years, and, although large tracts of it 
are cov<.*red in a very perfunctory manner, while in others many of 
the entries have the air of having been written in long after the 
event, this is a wry interesting and amusing work ; it was not 
published until i8i8. In spite of all its imperfections there is a 
great charm about the diary of Evelyn, and it would hold a still 
higher position in the history of literature than it does if it were 
not overshadowed by what is unquestionably the most illustrious 
of the diaries of the world, that of Samuel Pepys (1633-1703). 
This was begun on the 1st of January 1660 and was carried on 
until the 2()th of May 1669. The extraordinary value of Pt^pys' 
diary consists in its fidelity to the portraiture of its author's 
character. He feigns nothing, conceals nothing, sets nothing 
down in malice or insincuTity. lie wrote in a form of shorthand 
intelligible to no one but himself, and not a phrase betrays the 
smallest expectation that any eye but his own would ever 
investigate the pages of his confession. The importance of this 
wonderful document, in fact, lay unsuspected until 1819, when 
the Rev. John Smith of Baldock began to decipher the MS. in 
Magdalene ('ollege, Catnbridge. It was not until 1825 that l^)rd 
Braybnioke published part of what was only fully edited, under 
the care of Mr Wheatley, in 1893-1896. In the age which suc- 
ceeded that of Pepys, a diary of extraordinary emotional interest 
was kept by Swift from 1710 to 1713, and was sent to Ireland in 
the form of a “ lournal to Stella ” ; it is a surprising amalgam 
of ambition, affection, wit and freakishness. John Byrom 
(1692-1763), the Manchester poet, kept a journal, which was 
published in 1 854. The diary of the celebrated dissenting divine, 
Philip Doddridge (1702-1751), was printed in 1829. Of far 
greater int(‘rest are the admirably composed and vigorously 
written journals of John Wesley (i 703-1 791). But the most 
celebrated work of this kind produced in the latter half of the i8th 


century was the diary of Fanny Burney (Madame D’Arblay), 
published in 1842-1846. It will be perceived that, without 
exception, these works were posthumously published, and the 
whole conception of the diary has been tliat it should be written 
for the writer alone, or, if for the public, for the public when all 
prejudice sludl have passed away and all passion cooled down. 
Thus, and thus only, can the diary be written so as to impress 
upon its eventual readers a sense of its author's perfect sincerity 
and courage. 

Many of the diaries described above were first published in the 
opening years of the iqih century, and it is unquestionable that 
the interest which they awakened in the public led to their 
imitation. Diaries ceased to be rarc^, but as a rule the specimens 
w'hich have hitherto appeared have not presented much literary 
interest. Exception must be made in favour of the journals of 
two minor politicians, Charles Greville (1794-1865) and Thomas 
Creevey (1768-1838), whose indiscretions have added much to the 
gaiety of nations ; the papers of the former appeared in 1874- 
1887, tho.se of the latter in 1903. The diary of Henry Crabb 
Robinson (1775-1867), printed in 1869, coni: tins excellent 
biographical material. Tom Moore’s journal, published in 1856 
by Lord John Russell, di.sappointed its readers. But it is 
probable, if we reason by the analog^'^ of the past, that the most 
curious and original diaries of the 19th century are still unknown 
to us, and lie jealously guarded under lock and key by the 
descendants of those who compiled them. 

It was natural that the form of the diary should appeal to a 
pe*)ple so sensitive to soi'ial pec uliarities and so keen in the 
observation of them as the French. A medieval document of 
immense value is the di;iry kept by an aramyrnous ntre during 
the reigns of Fharles VI. and (*harlt‘s VTL This Jotmml d'tin 
bourgeois de Pam w;is kept from 1409 to 1431, and was continued 
by another hand down to 1449. The marquis de Dangeau 
(1638-1720) kept a diary from 1684 till the year of his death ; 
this although dull, and as Saint-Simon said “ of an insipidity to 
make you sick,” is an inexhaustible storehouse of facts about 
the reign of Ix>uis XIV. Saint-Simon’s own brilliant memoirs, 
written from 1691 to 1723, may be considered as a sort of diary. 
Ibc lawyer, Edmond Barbicr (1689-1 771 ), wTole a journal of the 
anecdotes and little facts which came, to his knowledge fnmi 
1718 to 1762. The studious care which he took to be correct, and 
his manifest candour, give a singular value to Barbier’s record ; 
his diary was not printed at all until 1847, nor, in its entirety, 
until 3857. The song-writer, Charles Colic (1709-1783), kept a 
journal historique from 1 758 to 1782 ; it is full of vivacity, but very 
scandalous and spiteful. It saw the light in 1S05, and surprised 
those to whom C0II6, in his lifetime, had seemed the most placid 
and good-natured of men. Betit de Bachaumont (1690-1770) 
had access to remarkable sources of information, and his 
Memoires secrets (a diary the publication of which began in 
1762 and was continued after Bachaumonl’s death, until 1787, 
by other persons) conUiins a valuable mass of documents. The 
marquis d’Argenson (1694-1757) kept a diary, of which a com- 
paratively full text was first published in 1859. In recent times the 
posthumous publication of the diaries of the Russian artist, Marie 
Bashkirt.seff (1860-1884), produced a great sensation in 1887, and 
revealed a most remarkable temperament. The brothers Jules 
and Edmond de Goncourt kept a very minute diary of all that 
occurred around them in artistic and literary Paris ; after 
the death of Jules, in 1870, this was continued by Edmond, who 
published the three first volumes in 1 888. The publication of this 
work w^as continued, and it produced no little scandal. It is 
excessively ill-natured in parts, but of its vivid picturcsqiiencss, 
and of its general accuracy as a transcript of conversation, there 
can be no two opinions. (K. c;.) 

DIASPORE, a native aluminium hydroxide, AIO(OH), crj^stal- 
lizing in the orthorhombic system and isomorphous with gothite 
and nuinganite. It occurs sometimes as flattened crystals, but 
usually as lamellar or scaly mas.ses, the flattened surface being a 
direction of jwrfect cleavage on which the lustre is markedly 
pearly in character. It is colourless or grcyish-whitc, yellowish, 
stmietimcs violet in colour, and varies from translucent to 



DIASTYLE— DIATOMACEAE 169 


transparent. It may be readily distinguished from other colour- 
less transparent minerals, with a perfect cleavage and pearly 
lustre — mica, talc, brucite, gypsum — by its greater hardness 
of 6i-7. The specific gravity is 3.4. When heated before the 
blowpipe it decrepitates violently, breaking up into white pearly 
scales ; it was because of this property that the mineral was 
named diaspore by R. J. Haiiy in 1801, from SAoinrcipc^v, “ to 
scatter.” The mineral occurs as an alteration product of 
corundum or emery, and is found in granular limestone and 
other crystalline rocks. Well-developed crystals arc found in the 
fitnery deposits of the Urals and at Chester, Massachusetts, and 
ill kaolin at Schemnitz in Hungary. If obtainable in large 
quantity it would be of economic importance as a source of 
alumina. (L. j. S.) 

DIASTYLE (from Gr. 8ia, through, and o-tHA-os, column), in 
architecture, a term used to designate an intercolumniation of 
three or four diameters. 

DIATOMACEAE. For the knowledge we possess of these 
beautiful plants, so minute as to be undisccrnible by our unaided 
vision, we are indebted to the assistance of the microscope. It 
was not till towiirds tlie close of the 18th century that the first 
known forms of this group were discovered by O. F. Mtiller. And 
so slow was the process of discovery in this field of scientific re- 
search that in the course of half a century, when Agardh published 
his Sy sterna algarum in 1824, only forty-nine species included 
under eight genera had been descril led. Since that time, however, 
with modern microscopes and microscopic methods, eminent 
botanists in all parts of the civilized world have studied tliese 
minute plants, with the result that the number of known genera 
and species has been greatly increased. Over j 0,000 species of 
diatoms have been described, and about j2oo species and 
numerous varieties occur in the fresh wiiters and on the coasts 
of Great Britain and Ireland. Rabenhorst, in the index to his 
Flora Europaea al^arum (1864) enumerated about 4000 forms 
which had up to that time been discovered throughout the 
continent of Europe. 

The diatoms are more commonly known among systematic 
botanists as the Baeillarieae, particularly on the continent of 
Europe, and although such an immense numlxr of very diverse 
forms arc included in it, the group as a whole exhibits a remark- 
able uniformity of structure. The Baeillarieae is one of the 
large groups of Algae, placed by some in close proximity to the 



Fig. 1. 

A and 13 , \lclosira arenatia. C-K, Alelosira varians. 

R, showing formation of anxosporc. All x 150. 


Conjugatae and by others as an order of the Brown Algae (or 
Phaeophyceae) ; but their characters arc so distinctive and their 
structure is so uniform as to warrant the separation of the diatoms 
as a distinct class. 'Die affinities of the group are doubtful. 

ITie diatoms exhibit great 
variety of form. While some 
Fig. 2. — Synedra Ulna, x 200. species are circular and more 
or less disk-shaped, others are oval in outline. Some arc 
linear, as Synedra Ulna (fig. 2); others more or less cres- 
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centic ; others again are cuneate, as Podosphenia Lyngbyit 
(fig* 3) f some few have a sigmoid outline, as Pleura- 
sigma balticum (fig. 4) ; but the prevailing 
forms are naviculoid, as in the large family 
Naviculaccae, of which the genus Navicula 
embraces upwards of 1 000 species. I’hey var)‘ 
also in their modes of growth, — some being 
free-floating, others attached to foreign bodies 
by simple or branched gelatinous stalks, which 
in some spiecies are short and thick, while in 
others they are long and slender. In some 
genera the forms are simple, while in others the 
frustules are connected together in ribbon-like 
filaments, or form, as in other cases, zigzag 
chains. In some genera the individuals are 
naked, while in many others they are enclosed in a more or less 
definite gelatinous investnufnt. The conditions necessary to 
their growth are 
moisture and 
light. Wherever 
these circum- 
stances coexist, 
d iatomaccous 
forms will almost invariably be found. They occur mixed 
with other organisms on the surface of moist rocks ; in 
streamlets and pools, they form a brownish .stratum on 
the surface of the mud, or cover the stems and leaves of 
water plants or floating twigs with a furry investment. 
Marine forms are usually attached to various sea-weeds, and 
many are found in the stomachs of molluscs, hololhiirians, 
ascidians and other denizens of the ocean. 'I'he fresh-water 
forms are specific:ally distinct from those incidental to salt or 
brackish water, — fresh-water species, however, are sometimes 
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A-C, Tclyarvt hrs Idf ustris. D anti I£, Ttthcllana fcneslraia. 

V :i.w\ G, rnbcllaria flocLMlosa. All x 300. 

carried some distance into the sea by the force <tf the tairrent, and 
in tidiil rivers marine forms are carritnl up by t he force, of the tide. 
Some notion may lie, formed of the ( xtremt' minuteness of tliesc 
forms from the fact that one the length of wliich is ^Juth of an 
inch may be considert'.d as Ix'vond the medium size. Some few, 
indeed, are much larger, but by far the greater proportion are of 
very much smaller dimensions. 

Diatoms are unicellular plants di.stinguished fruin kindred 
forms by the fact of having their soft vegetative jiart cov(*red by 
a siliceous case. Each individual is knowm as a friistule, and the 
cell-wall consists of two similar valves nearly yiarallel to each 
other, each valve being furnished with a rim (oreonnerting-band) 
projecting from it at a right angle. 

One of the.se valves with its rim is slightly smaller than the 
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father, the smaller fitting into the larger pretty much as a pill-box 
fits into its cover. This peculiarity of structure affords ample 
scope for the growth of the protoplasmic cell -contents, for as the 
latter increase in volume the siliceous valves are pushed out, and 
their corresponding siliceous rims become broader. The con- 
necting-liands although closely fitting their respective valves are 
distinct from them, and together the two bands form the girdle. 

An individual diatom is usually described from two aspects, 
one in which the surface of the valve is exposed to view — the 
valve view, and one in which the girdle side is exposed — the 
girdle view. The valves are thin and transparent, convex on the 
outside, and generally ornamented with a variety of sculptured 
markings. These sculptures often present the aspect of striae 
across the face of the valve, and the best lenses have shown them 
to consist of a stiries of small cavities within the siliceous wall of 
the cell, ^rhe valves of some of the marine genera exhibit a 
beautiful areolated structure due to the presence of larger 
chambers within the siliceous cell-wall. Many diatoms possess 
thickenings of the cell-wall, visible in the valve view, in the 
centre of the valve and at each extremity. 1'hese thickenings 
are known as the nodules, and they are generally connected by a 
long median line, the raphe, wliicli is a cleft in the siliceous valve, 
extending at kuist some part of its length. 

The j)rotopla.smic contents of this siliceous box-like unicell arc 
vers’ similar to the contents of many other algal cells. 'J’here is a 
living protoplasmic layer or primordial utricle, connected either 
by two broad Ixinds or by a nuTnl)er of anast(»tnosing threads with 
a central mass of j)roto]>lasTn in which the nucleus is embedded. 
'Die greater part of the cavity of the cell is occupied by one 
•or several fluid vacuoles, 'fhe characteristic brown colour of 
diatoms is due to the presence of chroniatophores embedded in 
the lining layer of ])rotoplasTn, In number and form these 
chromatophores are variable. They contain chlorophyll, but tlie 
green c(»lour is masked by the pr(rsence of cliatomin, a brown 
uiginent which resembles tluit which o(T.urs in l.hi! Urown Algae, 
or I’liaeophyceae. 'J’Ik? ehromatophon's (?on1ain a variable 
Tuimber of pyrenoids, c.olourl(\ss proleid bodices of a cryst:alloid;d 
character. 

One. of the first phenomena which comes under the notice of 
the observcT is the extraordinary jiowit of motion wath which 
the frustules are endowed. Some species move slowly backwards 
and forwards in pretty miirb the same line, but in the case of 
fiacillariii jutradoxa the motion is wry rapid, the frustules darting 
through the water in a zigzag course, 'fo account for this motion 
various tlieories have been suggested, none of which appear to be 
altogether sat isfiirtory . 'Diere is little doubt that the movements 
are conuected with the raphe, and in some diritoms there is much 
evidence to prove that they are due to an exudation of mucilage. 

('Irissifiration. —TUv most natural sy.stem of classification of the 
Itacilla.rieai^ is the one jml forward by Schiitt (1896), and since 
gemT.dly followed by systematists. lie separates them into two 
primary divisions, the ‘ (Vnlricae ’ and the ‘ Pennatae.’ I'he 
former includes all those diatoms which in the valve view possi'ss 
a radi.il symmetry around a central point, and w'hich are destitute 
of a rapine (or a pseud<?raphc). 1’he latter incliuk's th(»se which 
are zygomorphic or otherwise irregular, and in which the valve 
\ iew is gcmerally b(xit-shaped or needle-shaped, with the mark- 
ings :irrangi*(l in a sagittal manner on each side of a raphe or 
pseudoraphe. 

production. — In the Diatomaeeae,asw'eU as in the Desmidicae, 
the ordinary mode of increase is by simple cell-division. The 
('ell-eontents within the enclosure of the siliceous case separate 
into two distinct masses. As these two daughter-masses become 
more and more developed, tbevalvcs of the mother-cell are pushed 
more and more widely ajHirt. A new* siliceous valve is secreted by 
each of the two masses on the side opposite to the origiriid valve, 
the new valves l>eing situated within the girdle of the original 
frustule. IVhen this process has been completed the girdle of 
the nuUher frustule gives way, and two distinct frustules are 
formed, the siliceous \*alves in each of these new frustules being 
one t)f the valves of tlie mother-cell, and a newly formed valve 
similar and more or less parallel to it. 



During the life of the plant this process of self-division is 
continued with an almost incredible rapidity. On this subject 
the observation of Professor William Smith, writing in 1853, 
worthy of special notice : — “ I have been unable to ascertain the 
time occupied in a single act of self-division, but supposing it to be 
completed in twenty-four hours we should have, as the progeny of 
a single frustule, the amazing number of 1,000,000,000 in a single 
month, a circumstance which will in some degree explain the 
sudden, or at least rapid, appearance of these organisms in 
localities where they were a 
short time previously cither 
unrecognized or sparingly dif- 
fused ” (British Diatomaceacy 
vol. i. p. 25). 

Individual diatoms when 
once produced by cell-division 
arc incapable of any increase 
in size owing to the rigidity of 
their siliceous cell-walls, and 
since the new valves are always 
formed within the girdle of the 
old ones, it would follow that 
every succeeding generation is 
reduced in size by the thickness 
of the girdle. In some diatoms, 
however, this is not strictly 
true as daughter-cells are some- 
times produced of larger size 
than the panmt-cells. Thus, 
the reduction in size of the 
individuals is nf)t always 
proportionate to the number 
of cell-divisions. 

On the diminution in size 
having reached a limit in any 
species, the maximum size is 
regained by the formation of 
an aux(»spore. 'rhere are five 
known me thods of reproduction by auxosporcs, but it is unneces- 
sary here to enUT into details of these methods. Sidficc it to 
say that a normal auxospore is produced by the r<.*>jugation 
of two parent -cells, its distinguishing fee. lure being a rcjn\en- 
escence accompanied by a marked incTcase in si/e. These 
au\osporc.s formed witliout conjugation are p.irthenfigenetic. 

Made of Prrharatwn. 'I'ho, Diatomaceae are usually gathered 
in smidl bottles, and special care should be taken to collect tliem 
as free, as possible fromcxtranefnisnuiiter. A small port ion having 
been examir.cd under the microscope, should the gathering bt; 
th(»ught worthy of preservation, some of the material is boik d in 
acid for the purpose of cleaning it. The acids usually employed 
are hydrochloric, nitric or sulphuric, ivccording as circumstances 
require. When the operator considers that l.)y ibis process all 
foreign matter has been eliminated, the residuum is put into a 
precij)itatiiig jar of a co!iit:al shape, l.>roader at the bottom than 
at the lop, and covered to the brim with filtered or distilled water. 
When the diatoms have settled in the bottom of the jar, the 
supernatant fiuid is earefiilly removed by a syringe or some 
similar instrument, so that the sediment be not disturbed. 'I'he 
jar is again filk^d with water , and the process repeated till I l ie acid 
has been completely remo> (‘d. It is de.sirablc afterwards to boil 
the sediment for a shr>rt time witli supercarbonale of soda, the 
alkali being remo>'e(.l in the same manner as the acid. A small 
portion may then be placed \v'ilh a pipette upon a slip of glass, 
and, when the moisture has been thoroughly ev;q)orated, the film 
that remains should be covered with dilute Canada balsam, and, 
a thin glass cover having been gently laid over the balsam, the 
preparation should l.)e laid aside for a short time to harden, and 
then is ready for observation. 

General Remarks.-- T)\ixU)iT\^ arc most abundant in cold 
latitudes, having a general preference for ctild w.iter. In the 
pelagic waters of lakes and of the oceans they are often very 
abundant, and in the cold waters of the Arctic and Antarctic 


I '10. o. — rurmation oi 
Auxospoivs. 

A. Navinila Umosn. 

B. Achuanthes fic.\r/fo. 

C. Navicnla A mpliishaena. 
i). dX or it lit a viridis. 

A 'C, X 4 so ; J.), >; 



DIAULOS— DIAZ, NARCISSE 


Oceans they exist in prodigious numbers. They thus form a large 
proportion of both the marine and the fresh-water plankton. 

l^rge numbers of fossil diatoms are known. Not only are 
these minute plants assisting at the present time in the accumula- 
tion of oceanic and lake deposits, but in former ages they have 
been sufficiently active to give rise to considerable deposits of 
diatomaceous earths. When the plant has fulfilled its natural 
course the siliceous covering sinks to the bottom of the water in 
which it had lived, and there forms part of the sediment. When 
in the process of ages, as it has often happened, the accumulated 
sediment has been hardened into solid rock, the siliceous frustules 
of the diatoms remain unaltered, and, if the rock be disintegrated 
by natural or artificial means, may be removed from the 
enveloping matrix and subjected to examination under the 
microscope. The forms found may from their character help in 
some degree to illustrate the conditions under which the stratum 
of rock had been originally deposited. These earths arc generally 
of a white or grey colour. Some of them are hard, but most 
are soft and friable. Many of them arc of economic im|>ortanc.e, 
being used as polishing powders (“ Tripoli ”), as absorbents for 
nitroglycerin in the manufacture of dynamite C* Kiosclguhr ”), 
as a dentifrice, and more recently they have been uscfl to a large 
extent in the manufacture of non-conducting and sound-proof 
materials. Most of these diatomaceous eiirths are associated 
with rocks of Tertiary formati<»ns, although it is generally 
regarded that the earliest appearance of diatoms is in the Upper 
(Tetaceous (chalk). 

Vast deposits of Diatomaceous ciirlhs hjivc been discovered in 
various parts of the world, — some the deposit of fresh, others of 
salt water. Of these deposits the most remarkable for extent, 
as well as for the number and beauty of the species contained in it, 
is that of Kichnumd, in Virginia, one of the United States of 
America. It extends for many miles, and is in some places at 
least 40 ft. deep. It is a. remarkable fact that Ihoiigb the genera- 
tions of a diatom in the space of a few months far exceed in 
number the generation of man during the period usually assigned 
to the existence of the race, the fossil gcni^ra and species are 
in most respects to the most minute dcftails identical with the 
num(;rous living representatives of their class. 

{]i. 0*M.; G. S. W.^) 

DIAULOS (from Gr. St-, double, and arXo?, pipe), in archi- 
tecture, the peristyle round the great court, of the palaestra, 
described by Vitruvius (v. ji), w'hich measured two stadia 
(1200 ft.) in length; on the south side this peristyle had two 
rows of columns, so that in stormy w'lwther the rain might not 
be drivirn into the inner part. 'J'ho word w'as also used in andeni 
Greece for a foot-race of twice the usual length. 

DIAVOLO, FRA (i 77 i-.iSob), the popular name given to a 
famous Italian brigand associated w’ith tlie political rev(»lulions 
of southern Italy at the time of the French invasion. II is real 
name was Michele Pezza, and be was born of low^ panrntage 
at llri; he. hail committed many murders and robberies in llie 
Terra di Lavoro, but by good luck combined with audacity he 
always escaped capture, wdumce his name of Fra 1 liavolo, poyiular 
superstition having invested liim with tlie characters of a monk 
and a demon, and it seems that at one time. he. actually w\is a 
monk. When the kingdom of Naples w^ts overrun 1 >\' the hVench 
and the Parlhenopaean Kepublic estalilished (1700), ( ardinid 
Ruffo, acting on behalf of the liourboii king Ferdinand TV., who 
had fled to Sicily, undertook the reconc|uest of the euvintr)^, and 
for this puqiose he raised bands of peasants, gaol-birds, brigands, 
&c., under the name of Sanfedisti or bande della Santa Fede 
(“ bands of the Holy Faith ”). Fra Diavolo w^as miide leader 
of one of them, and waged untiring war against the French troops, 
cutting off isolated detachments and murdering stragglers and 
couriers. Owing to his unrivalled knowledge of the country, he 
succeeded in interrupting the enemy’s communications between 
Rome and Naples. But .although, like his felhiw'-brigands under 
Ruffo, he styled himself “ the faithful scn'.ani and subject of TTis 
Sicilian Majesty,” wore a military uniform and held military rank, 
and was even created duke of (’assano, lus atrocities were worthy 
of a bandit chief. On one occasion he threw some of his prisoners, 
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men, women and children, over a precipice, and on another he 
had a party of seventy shot. His excesses while at Albano were 
such that the Neapolitan general Naselli had him arrested and 
imprisoned in the castle of St Angelo, but he was liberated soon 
after. WTien Joseph Bonaparte was made king of Naples, extra- 
ordinary tribunals were established to suppress brigandage, and 
a price was put on Fra Diavolo’s head. After spreading terror 
through (.'alabria, he crossed over to Sicily, w'here he concerted 
further attacks on the French. He returned to the mainhmd at 
the head of 200 convicts, and committed further exicsses in 
the Terra di J-,iivoro : but the French troops were everywhere 
on the alert to capture him and he had t<^ take refuge in the woods 
of l^finola. For tw'o months he evaded his pursuers, but at 
length, hungry and ill, he w^nl in disguise to the. village of 
Baronissi, whitre lie was recognized and arrestixl, tried by an 
extraordinary tribunal, condemned to death and shot. In his 
List moments he cursed both the Bourbons and Admiral Sir 
Sidney Smith for having induced him to engage in this reckless 
adventure (jSoO). Altliough his cruelty w\is abominable, he 
was not altogether without generosity, and l)y his courage and 
audacity he ae(|uiri?d a ci rtain romantic ])opularitv. His name 
has gained a world-w'ide celebrity as the title of a famous opera 
by AulHjr. 

The i>est linowii arcounl; of I'm Diav(»lo is in l^ietrn Tolletta's 
Stotia ltd rcamc Ji Nupoli {2]kI rd., Idovence, 3.S4.S) ; 15. Aiiianie’s 
Ftii Ditwoh* c il siio tempo (I''lon'iici.*, n^iu) is an aitenipic'd leliahiJi- 
tatioii ; but A. laizio, who.se :u count in Profili c ho;:.:ci/i 
(Milan, icjuO) gives llu* latest inlomiation on the .siihjrct. ii;«s de- 
molishetl Aiuante's arguments. (i.. V.**') 

DIAZ, NARCISSE VIRGILIO (i8oJ>*-i87b), Frencli painter, was 
Ixjrn in Bordeaux of Spanish ])a rents, on the 25th of August i8o!S. 
At first a figure-painter who indulged in strong colour, in his later 
life Diaz became a painter of the forest and a “ tone artist ” of 
the first order. Tie s])ent much time at Harbizon ; uiid although 
he is the least exa.lled of the half-dozen great artists who are 
usually groi]|>ed round that name, he somi‘1 lines protluicd works 
of the highest ijualily . At the age of ten .1 )iaz became an oriihan, 
and misfortune dogged his earlii r years. 1 1 is loot was bitten by a 
reptile in Meudon wood, near SiAtcs, where he had V)een taken to 
live w itii some friends of his mollu.T. The bite was Inidly dressed, 
and ultimately it ei-st him his leg. Afterwards his \v<»oilen slump 
became famous. At filleen he entered the studios at Sevres, 
where the decorat ion of porcelain occupied him ; lull tiring of ihii 
restr.iint of fixed hours, he took to ]»ainting hkistern figures 
dressed in richly i oloured garments. 'lurks and (Oriental scenes 
attracted him, and niiiny brilh. nt gems remain of this pcrioii. 
About 1831 Diaz enconntered i neodore Roussc.'iii, for whom lie 
entertained a great veneration, although Rousseau w jis four years 
his junior : luil it was not until ten years lab r llial the remark- 
able incklcnt took place of Rousseau teacViirig Diaz to jiaint trees. 
At Fontainebleau Diaz found Rousseau jjainting his wonderful 
forest pielurrs, and determined to ]K;int in the same way if 
possible. Rous.seau, then in ])oor Iwaltli, worried at home, and 
embittered against the world, was difliciill t«) approach. Diaz 
followed him siirri.*ptilioiisly to the forest,— wooden leg not 
hindering,— and lie dodged round after the ])ainl(r, tryuig to 
oliservo his method of work. AftrT a time Diaz found a way 
to become friendly with l<ous.seau, and revealed his anxieiy 
to iinderstand his painting. Rou.sseau was touched with the 
passionate words of admiration, and finally tanglit Diaz ;dl hii 
knew. Diaz exhibited many ])iclures at ihe Paris S;ilon, and was 
decorated in 1851. During the Fr; in co-Gen nan War he went to 
Brus.sels. After 1871 he hceame fashionable, liis works gradually 
rose in the estimation of eolleelors, and lie. worked constantly and 
sucec*s.sfullv. In 187b he caught cold at his son's grave, and on 
the 18th of November of thc.t year hi' died at Memoni', wiiither 
he had gone to rerruii liis health. Diaz’s finest piemres are his 
forest .sceni'S and storms, and il is on these, and not on his prt*tty 
figures, that his fame is likely to rest. There are .se\'< ral fairly 
good examples of the nia.s1er ni the 1-ouvre, and three small figure 
pictures in the Wallace collection, Hertford House. J^rrhaps the 
most notable of Diaz's w'orks are ‘‘ La hee aux TVrles ” ( 1857)^ 
in the Louvre : ‘‘ Sunset in the Forest ” (1868) ; “ The Storm, ’ 
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and “The Forest of Fontainebleiiu ’’ (1870) at Leeds. Diaz I in the reorganization of the army but taking no active part in the 
had no well-known pupils, but Leon Richet followed markedly government until 1871. 


his methods of tree-painting, and J. F. Millet at one period 
painted small figures in avowed imitation of Diaz’s then 
popular subjects. 

See A. Hustin, Les A riiste^s dUbtes : Diaz (I’aris) ; D. Croai 
Thomson, The Barbiztm School of Painters (London. 1890) ; 
J. W. Molleti. Diaz (London, 1890) ; J. Claretie, Peintres et sculpteurs 
contemporains : Diaz (Taris, 1882) ; Albert Wolff. La Capitate de 
I’ art : Narcisse Diaz (Paris, 1886) ; l*h. liurty, Maitres et petit- 
maUres : N, Diaz (Paris, 1877). ( 1 ). C. T.) 

DIAZ, PORFIRIO (1830- ), president of the republic of 

Mexico iq.v.), was bom in the southern state of Oaxaca, on the 
15th of September 1830. His father was an innkeeper in the little 
capital of that province, and died three years after the birth of 
Porfirio, leaving a family of seven children. 'I’he boy, who had 
Indian blood in his veins, was educated for the (Catholic ('hurch, 
a body having immense? influence in the country at that time and 
ordering and controlling revolutions by the strength of their filled 
coffers. Arrived at the age of sixteen Porfirio Diaz threw off the 
authority of the priests. Fired with enthusiasm by stories told by 
the revolutionary soldiers continually passing through Oaxaca, 
and hearing about the war with the United States, a year later 
he determined to set out for Mexico city and join the National 
Guard, 'fherc being no trains, and he being too poor to ride, he 
walked the greater part of the 250 m., but arrived there tf)o late, 
as the treaty of (jiiadalupc-Hidalgo (1848) had bc?en already 
signed, and Texas finally ceded to the United States. Thus 
his entering tVie army was for the time defeated. Thereupon he 
returned to his native t(»wn and began studying law. He took 
pupils in order to pay his own fees at the Law Institute, and help 
his mother. At this time he came under the notice and influence 
of Don Marcos Perez and Benito Juarez, the first a judge, the 
second a governor of the stall? of Oaxaca, and soon to become 
famous as the deliverer of Mexico from the priesthood (War of 
Reform). Diaz continued in his native town until 1854, when, 
refusing to vote for the dictator, Santa Anna, he was stung by a 
taunt of cowardice, and hastily pushing his way to the voting 
place, he recorded his vote in favour of Alvarez and the revolu- 
tionists. Orders were given for his arrest, but seizing a rifle and 
mounting a horse he placed himself at the head of a few revolting 
peasants, and from that moment became one of the leading 
spirits in that long struggle for reform, knowm as the War of 
Reform, which, under the leadership of judrez, followed the over- 
throw' of Santa Anna. Promotion succeeded promotion, as Diaz 
led his troops from victory to victory, amid great privations and 
difficulties. He w'as niaile captain (1856), lieutenant-colonel and 
colonel (1850), brigadier-general (1861), and general of division 
for the army (1863). (Tosely following on civil war, political strife, 
open rcljellion and the great War oif Reform, came the French 
invasion of 1862, and the landing of the emperor Maximilian in 
1864. From the moment the French disclosed their intentions of 
settling in Mexico in 1 862, Diaz took a prominent part against the 
foreign invasion. He was twice seriously wounded, imprisoned on 
three different occasions, liad two hairbreadth escapes, and took 
p,T.rt in many daring engagements. So important a personage did 
he become that botli Marshal Bazaine and the emperor Maximilian 
made overtures to him. At the time of Maximilian’s death (w'ith 
which Diaz personally had nothing to do) he was cariydng on the 
siege of Mexico city, vvhich ended in the surrender of the towm 
two days after the emperor was shot at Querctaro lx?twecn his 
two leading generals. Diaz at once set to work to pay up arrears 
due to his soldiers, proclaimed death as the penalty of plunder 
and theft, and in the few weeks that followed showed his great 
administrative powers, the officers as well as the rank and file 
rweiving arrears of pay. On the ver\' day that he occupied 
Mexico city, the great commander of the .army of the east, to 
everyone’s surprise, sent in his resignation. He was, indeed, 
appointed to the C(»mmand of the second division of the army by 
President JuArez in his military reorganization, but Diaz, seeing 
men who hjid given great and loyal service to the state dismissed 
from their positions in the government, and disgusted at this 
course, retired to the little city of Oaxaca : there he lived, helping 


On JuArez’ death Lerdo succeeded as president, in 1872. His 
term of office again brought discord, and when it was known that 
he was attempting to be re-elected in 1876, the storm broke. 
Diaz came from retirement, took up the leadership against Lerdo, 
and after desperate struggles and a daring escape finally made a 
triumphal entry into Mexico city on the 24th of November 1876, 
as provisional president, quickly followed by the full president- 
ship. His term of office marks a prominent change in the history 
of Mexico ; from that date he at once forged ahead with financial 
and political reform, the scrupulous settlement of all national 
debts, the welding together of the peoples and tribes (there are 
150 different Indian tribes) of his country, the establishment 
I of railroads and telegraphs, and all this in a land which had 
been upheaved for a century with revolutions and bloodshed, 
and which had had fifty-two dictators, presidents and rulers 
in fifty-nine years. In 1S80 Diaz was succeeded by Gonzalez, 
the former minister of war, for four years (owing to the limit 
of the presidential office), but in 1884 he was unanimously 
re-elected. "J'hc government having set aside the above- 
mentioned limitation, Diaz was continually re-elected to the 
presidency. He married twice and had a son and two daughters. 
His gifted second wife (Carmelita), very popular in Mexico, was 
many years younger than himself. King Edward VI 1 . made him 
an honorary grand commander of the Bath in June 1906, in 
recognition of his wonderful administration as perpetual presi- 
dent for over a quarter of a century. 

St*f also Mrs ALc 'rwi-cclie, Porfirio Diaz, Seven Times President of 
Mexico (190O), anil Mexico as 1 saw it (1901) ; Dr Noll, From Empire 
to Pcpuhlic (iS«)o) ; IJcnt. Seaton Scliroecler, Fall of Maximilian's 
Empire (New S'ork, 1887) ; R. do Z. F-nriquez, P. Diaz (1908) ; 
and an article by Percy Marlin in Quarterly Review for Ociol>or 
1909. " ‘ (1C. A. i .) 

DIAZ DE NOVAES, BARTHOLOMEU (il. 14S1 -1500), 
Porlugtiesc explorer, discoverer of the Cape of Good Hope, was 
probably a kinsman of Joao Diaz, one of the first I’ortuguese to 
round Cape Bojador (1434), and of Diniz Diaz, the discoverer 
of Cape Verde (1445). In 1478 a Bartholomeu Difiz, probably 
identical with the discoverer, was exempted from certain 
customary payments on ivory brought from the Guinea coast. 
In 1481 he commanded one of the vessels sent by King John II. 
under Di*)go d’Aziimbuja to the Gold Coast. In i486 he seems to 
have been a cavalier of the king’s household, and .superintendent 
of the royal warehouses ; on the Joth of October in this year he 
received an annuity of 6000 reis from King John for “ services 
to come “ ; and some time after this (probably about July or 
August 1487, rather than July i486, the traditional date) he left 
Lislion with three ships to carry on the work of African explora- 
tion so greatly advanced by Diogo Cao (1482-1486). Passing 
(!ao’s farthest point near Cape Cross (in the modern German 
South-we.st Africa and) in 21^ 50' S., he erected a pillar on what is 
now known as Diaz Point, south of Angra Pcquena or Ludt?ritz 
Bay, in 26® 38' S. ; of this fragments still exist. From this point 
(according to De Barros) Diaz ran thirteen days southwards 
licfore strong winds, which freshened to dangerous stormy 
weather, in a comparatively high southern latitude, considerably 
south of the Cape. When the storm subsided the Portuguese 
stood east ; and failing, after several days' search, to find land, 
turned north, and so struck the south coast of (.'ape Colony at 
Mossel Bay (Diaz’ Bahia dos Vaqueiros), half way lietwccn the 
Capeof Good Hope andPort Elizabeth (February 3,1488). Thence 
they coasted eastward, passing Algoa Bay (Diaz’ Bahia da Roca), 
erecting pillars (or perhaps wooden crosses), it is said, on one of the 
islands in this bay and at or near (’ape Padrone farther east ; of 
these no traces remain. The officers and men now began to insist 
on return, and Diaz could only persuade them to go as far as the 
estuary of the Great Fish River (Diaz’ Rio do Iffante, so named 
fromhis colleague, Captain Joao Iffante). Here, however, half way 
lietween Port Elizabeth and East London (and indeed from 
Cape Padrone), the north-easterly trend of the coast became 
unmistakable : the way round Africa had been laid open. On 
his return Diaz perhaps named Cape Agulhas after St Brandan ; 
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while on the southernmost projection of the modern Cape 
peninsula, whose remarlcable highlands (Tiil)le Mountain, &c.) 
doubtless impressed him as the practical tcrmiiution of the 
continent, he bestowed, says l)e Barros, the name of ('ape of 
Storms {Cabo Tormetitoso) in memory of the storms he had 
experienced in these far southern w'aters ; this name (in the 
ordinary tradition) was changed by King John to that of Good 
Hope (Cabo da Boa Esperanga). Some excellent authorities, 
however, make Diaz himself give the ('ape its present name. 
Hard by this “so many ages unknown promontory” the ex- 
plorer probably erected his last pillar. After touching at the 
Tlha do Principe (Prince’s Island, south-west of the Caineroons) 
as well as at the (Jold Coast, he appeared at Lisbon in December 
1488. lie had discovered 1260 m. of hitherto xinknown coast ; 
and his voyage, taken with the letters soon afterwards received 
from I’ero de ('ovilhao (who by way of Cairo and Aden had 
reacht*d Malabar on one side and the “ Zanzibar coast ” on the 
other as far south as Sofala, in 1487-1488) was rightly considered 
to have solvt?d the question of an ocean route round Africa to the 
Indies and other lands of South and liiast Asia. 

No record has yet l)een found of any adequate reward for Diaz : 
on the contrary, when the great Indian expedition was being 
prepared (for Vasco da Gama’s future leadcTsliip) Bartolomeu 
only superintended the building and outfit of the ships ; when 
the fleet sailed in 1497, he only accompanied da Gama to the Cape 
Verde Islands, and after this was ordered to I'^l Mina on the Gold 
Coast. On Cabral’s voyage of 1500 he was indeed perraitt(‘d 
to take part in the discovery of Brazil (April 22), and tlienre 
should have helped to guide the fleet to India ; liut he perished 
in a great storm off his own ('abo 'I'ormentoso. Like Moses, as 
Ckilvano says, he was allowed to sec the Promised Land, but not 
to enter in. 

Sw Joao d«‘ liarros. Asia, Dec. 1. hk. iii. eli. 4; J.>iiaite Paclurco 
Pereira, Esmcvahlo dc situ orhis, pp. i,‘j, go, <yz, 94 and Uaj)lia(‘l 
Dastos’s iiil.rodiiction t<i tla^ e<lit.ioTi of 1^92 (Pacla^co met Diaz, 
reluming frtini Ids gic^at voyage, at the llha do IMncipe); a niarginai 
note, ]>rol)al>ly by Cliristopber Colunilnis IdinseU, on fol. 13 of fi c<»py 
of Pierre d'Ailly’s Jma^o mundi, now in llie (lolornbina at Sevilft- 
(the writer of this note fixes Diaz's return to Lisbon, T )ecem1wr 1488, 
and saysliewas ]>resenlat J.)iaz’s interview witli tliekiiigof I'oriugal. 
wli«?n the ex])lorcr described liis voyage .and sliowed his route upon 
the chart he had kept) ; a similar but britder not(j in a copy of Pope 
Pius 11. 's llistoria rcriitn uhiqua f>est(num, ironi the same liaiid ; tlu* 
linleiro of Vasco da (/ana'i's Pirst. Voyage {Jonyual of tin: I’itsl Pe>v//,’'c 
of , Da Hakluyt Soc., ed. K. G. Kavenslein (i89,S), pp. t,. 

i.|) ; Raimisio, \'uv/f'aiiotn (3rd ed.), vol. i. fol. ; Caslanheda. 
Hisloria, bk. i. cli. i ; Oalvano. Drscohrimeidos {Disvovvi ifs of the 
World), llakluyt Soc. (1SO2). ]>. 77 ; IC. G. Baveiistein, “ Voyage.sof . . . 
C'ao and . . . in Jouvn. (London, December looo), vol. xvi. 

pj). 038-0.5*)). an ir-xcelleiit critical summtiry in tin* light of the most 
recent investigations of all the; material. The; Ira.gments of Diaz’s 
only rennainin.g pillar (from Di.'iz Pennt) are ne)w partly at the- C'lqw* 
Museum, partly at Li.sbem : the; killer are ])Iiote)gra]»he;(! in Rave n- 
.stein's ]«iper in Geof;. Joiirn. (Dex^embe'r lyoe), p. (>42). (C. K. B.) 

DIAZO COMPOUNDS, in organic chemistry, compounds of the 
type R-Ng'X (where R — a hydrocarbon radical, and X = an 
acid radicid or a hydre)xyl group). I'bese compounds may be 
divided into two clas.ses, nfimely, the true di.azo compounds, 
characterized by the grouping — N=N — , and the diazonium 
compounds, ch.iracTcrized by the greniping N;N<. 

The diazonium compounds were first discovered by J*. (Jricss 
(Ann., 1858, 106, pp. 123 et seq.), and may be prejiJired by the 
action of nitrous fumes on a w(dl-<.!Ooled .solution of a salt of a 
l>rimary amine, 

CoTt,Xri., llNOj, + 1 1 NO, .(• JUNa.NO, -l Lqi,(). 
or, as is more usually the case (since the diazonium .salts 
them.selves are generally u.sed only in aqueous solution) by the 
addition of a well-cooled .solution of potassium or sodium nitrile 
to a well-coolcd dilute acid solution of the primary amine. In 
order to isolate the anhydrous diazonium sails, the method of 
E. Knoevcnagel (Brr., 1S90, 23. p. 2094) may he employed. In 
this process the amine .salt is di.ssolvcd in absolute alcohol and 
diazutized by the addition of amyl nitrite ; a crystalline pre- 
cipitate of the diazonium salt is formed on standing, or on the 
addition of a small quantity of ether. The diazonium salts are 
also formed by the action of zinc-dust and acids on the nitrates 
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of primary amines (R. Mohlau, Bcr., 1883, *6, p. 3080), and by the 
action of hydroxylaminc on nitrosobenzenes. They are colourless 
crystalline solids which turn brown on cxpo.sure. ITiey dissolve 
easily in water, but only to a slight extent in alcohol and ether. 
They are very unstal)le, exploding violently when heated or 
rubbed. Benzene diazonium nitrate, f c^l5N(NOj)jN, crystal- 
lizes in long silky needles. The sulphate and chloride arc similar, 
but they arc not tpiile so unstable as the nitrate. The bromide 
may be pre])ared by the addition of bromine to an ethereal 
solution of (liazo-aniino-benzene (Iribromaniline remaining in 
solution). By the addition of potassium bromide and Viroinine 
water to diazonium salts they are converted into a perhrnmide, 
e.g. CgllgN^Brj, which crystallizes in yellow plates. 

The; diazonium .sall.s are characti-rizi-el )>y their vroat ifiicti\ ity and 
con.sequoii1 ly are; important ri-agvnts in .syiithctic.al pnx t ss<-s, .since l y 
their agency the amino group in a ]>rimary amine may be exchanged 
for olfier elenu;iil.s or radicals. The chief reactions are as follows : — 
Jic placement of ^ hy-OH: 'riiir amine is diazotized and 

the aqiu^ous .solnlion of tin; diazonium salt is In-atcd, nitrogen bi'ing 
eliminated and a phenol formed. 

'Z, Replacement of-NH^ hy halogens and hy the -CN and -CEO 
g,rotips : -The diazoninni salt is waiined witli an at:id solution of the 
corresponding cnprcnis salt (T. Sandniever, Jln\, 1884. 17. p. 2050), or 
with cop]>er powder (I.. Gatferinann, lier., 1890, 23. p. 12 iS ;'i892, 
25, p. 107.1). In the case of iodine, llie substitution is i-ifected by 
adding a warm solnlion of potassium iodide^ to the diazoninm 
solution, no copper or cuprous salt being in cr‘s;;ary ; whilst lor 
the protluclion of nitriles a solution of ])ola.s.siuiii cii|<r()us cyanide is 
ust;d. This reaction (the so-called “Sandniever “ reaction) has been 
investigatetl liy A.l lantzsch and ]. W. BlafnUii'f/jVr.. 1900,33. p.254.ri. 
who consider that three simultaneous reactions occur, namely, tlic 
formation of labile double salts which deconqiose in such a fashion 
that the radical attached to the co]>]ut atom wanders to the aromatic 
rinclcus ; a catalytic action, in wdiith nitrogen is eliminated and the 
aciti radical attachc-s itself to tin; aromatic nucleus ; and iinally, the 
formation of azo conqioinids. 

3. Replacement of-NJJ^ hy-NO^:—A well - cooled concen- 
trated solution of potassium mercuric nitrate is arlded to a cooled 
solution of benzene diazonium nitrate*, wlu'n tlie crystalline s:dt 
2C'oHftNa‘Nf>;,, I !g(NO.j)jj is precipitated. On w'anning lliis witli 
copper powder, it gives .'i quantitative yield of nitrobenzene (A. 
f lantzsch, JSer., 1900, 33, p. 25.5.1). 

4. Replarcmeniof • SlI^ t>y hydrogen : — Thi.s e.xchangc is brought 
aliout, in some cas(;s, I»y boiling tlie diazonium salt w'itli alcohol; 
blit J. Remsen and his ]uipils (Amcr. Chew. Jfutrn., 1888, 9. pp. 3S9 
t;ts<q.; liave shown that the main product of this reaction is usually 
a phenolic ctlier. This reaetiou has also be(*n investigated l.'y 
A. I lantzsch aiul K. pichem {Rer., 1901, 34, p. 33;t7), who arrived at 
the conclusion that the normal decomposition ol diazonium salts 
by alcohols results in the Jonuation eif phenolic ethers, but that an 
increase in the inolecular weight of the alcfihol, or the aceiinndation 
of jie.gative groiqis in the aromatic, nucleus, diminishes the yield of 
t In- ei licr and increases the amount of tin; hydrocarbon formed. 'I he 
n-jilaci-ment is more re.'idily brought about by the use of .sfxlicm 
staTiTiite (P. I'rii-dlanfler, Jicr., 1889. 22, p. 587). or by tin- iisi* of a 
concentrated solution of hy]>ophosphoidusa('ifI (J.iNlai, Rer., 1902, 35. 
p.162). A. Hantzsch (bV; ., l896,29.p.<H7; 1898. 31, p. 1253) has shown 
that thechloi and brom- diazoniuiiithioi yanales, when liissolved in 
alcohol containing a trace of hydrochkuic aeir!, bre.onn* ccm. verted 
into tin; isomeric lliiocyan benzene diazonium c Idori«Ies and broniides. 
This change only oi.ciirs w’lu*n the lialogeii atom is in the ortho- or 
})aia- ]H>.siti»)n to tin* - N... - gifuip. 

Mclallic J)iazo Derivatives. - 15i-uzc-ne diazonium chloridi- decoin 
posed by silver oxide in aqueous solution, with tlie formation of 
he nzenc diazi • n rum hydrt ».v ide, ^ • N (OH ) |N . This li y d rox i de, 

although j)ossessing jiowcrful basic projiertics, is unstable in the 
presence ol .alkalis and neutralizes them, being converted lust into 
the isoTiu rie lM'n/.eiu.--dia7.otic acid, tlie potassium salt of which is 
obtaiii'-d when the diazonium chloride is addird tf> an excess of ctild 
concentrated potash (.\. Hantzsch ami W. J'J. 1 >avi<i>.on, 7>Vf., 1898, 
31 . p. jriiz). Potassium hensenr diazotate, H crysriillizes in 

cc-lourless silky needles. The fn*t; acid is not Known ; by the addition 
ol the ])otasMuni salt to .50 "o actdic acid at - 20" ('., the acid 
anhydride, benzene ditizn oxide, (f nIGNgIjO, is obtained as t'l very 
nil .table, yellow, insoluble cfuujiouiid, < x|>)oding s])ontanef»usIy al 
o' C. Strong ac:i<ls convert it into .'i diazoiiiiiin salt, and pc.)tasli 
r<inverts it into the diazotate. On the constitution, of tliese anhy- 
<Ifides SCO J*:. Haiiibcrgei . Rer., 1S96, 29, p. 44b, and A. H.'intz' i h, Rer., 
1896,29, p. 10O7; 1898, .3T . p. By tie* .'idflilion of th<- diazonium 
salts to a hot coiiceiitiated solution of a caustic alkali, C. Schraulie 
and C. Schmidt ( Rer., 18^4 27. p. obtaiiKMl an isomer of ])olassiiim 
benzene diazotate. liiest; i.ve-fliazotate.s arc h^riiu-d much more 
rea<lily when the aromatic nucleus in the dia.zoniuin .salt contains 
mrg.'itive radicals. Potassium benzene isi/-dia:."tate nrstmibles the 
normal salt, but is mon slulile. and is nmn* highly ionizrik Car- 
iKm dioxide converts it inlf) phenyl riirosamine, C'jHgNTbNO 
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(A. Hantzsch). The potassium salt of theiso-diazo hydroxide yields 
on methylation a nitrogen ether, K*N(CHg)*NO, whilst the silver salt 
yields an oxygen ether, R*N:N*OCH,. These results point to the 
conclusion that the iso-diazo hydroxide is a tautomeric substance. 
Tlxe same oxygen ether is formed by the methylation of the silver salt 
of the normal diazo hydroxide ; this points to the conclusion that the 
isomeric hydroxides, corn^sponding with the silver derivatives, have 
the same structural formulae, namely, R*N;N*OH. These oxygen 
ethers contain the grouping -N:N - , since they couple very readily 
with the phenols in alkaline solution to form azo compounds {q*v.) 
(E. Bamberger, Bey,, 1895, 28, p. 225) ; they arc also explosive. 

By oxidinng potassium benzene iso-diazotate with alkaline 
potassium ferricyanidc, E. Bamberger {Tier., 1894, 27. p. 014) obtained 
the diazoic acids, R-NH'NO^. sii!)f;tances whicli he had pr(!viously 
prepared by similarly oxidizing th<i diazonium salts, by dehydrating, 
the nitrates of primary amines witli acetic anhydride, and by the 
action of nitric anhydride on the? [)rimary amines. Concentrated 
acids convert them into the isomeric nitm-amines, the -NO, grou]> 
going into the nucleus in the ortho- «ir para- position to the amine? 
nitrogen ; this ap]H’ar.s to indicate that the compotinds are nilra- 
mines. They lieiiave, however, as laiitom<?nc siil)stances, since 
their ulkuli salifi on nn'thylnlion give nitrogen clliers, wliilst their 
silver salts yield oxygen ethers : 

— potassium salt — > R*N(CH,).NOg nitramine. 

RNHNO,^ 

^silver salt — » R-N:N- 0 * 0 CH, diazoaic. 

Phenyl nitramine, C„lIr,NHNO,, is a colourless crystalline solid, 
which melts at C. So<lium amalgam in alkaline solution reduces 
it to phenylhydrazine. 

Constitution of the Diazo Compounds. — 1’. Griess {.4nn., t866. 137. 
p. 30) considered that the diazo compounds were formed by tJieadtlilioii 
01 oomplfix groupings of <he type C„ir4Nj-lo the inorganic acids; 
wliilst A. K(?kule {Zeit. /. Chemie, i86<i, 2. p. 308), on account of their 
ready condensation to form azo com pounds and their easy n?duction 
to hydrazines, assum(?d that they were sul)stanci?s of the ty]ie 
R*N:Si-(.‘!. T!»o constitution of the diazonium groii])- N,*X. may l>e 
infcTri'd from the following facts : — The group (*„! - behaves in 

many respects similarly to an aJIiali mi?tal. and even more so to the 
annuoniiim group, since it is capuble of forming cohuirless neutral 
salts with tnincral acids, which in dilui<* .Kpienus solution .are strongly 
ioniz«*(l, but <lo Tu^t show any trace of hydrolytic dissociation 
(A. Hantzsch, Tier., 1895. 28, p. J734). Again, the diazonium chlorides 
combine with platinic chloride? to form diflicultly solubh' double 
])1atiuum salts, such as (C„Tr5N,C'l),'Ptri4 : similar gold salts, 
OBlIftNgf'hAuria, are known. Ih't< riuinatiou‘; of the (?l«*otrica! con- 
ductivity of the dia/oniiiTn chlori<le and nitrate also .show that the 
diazonium radical is strictly c.om])arable with otIuT <pKiternary 
ammonium ions. For these K'asous, one must assume the trxisleuci* 
of peiitavalent uitrogi-?i in the diazonium salts, in order to account 
for their basic properties. 

The constitution ol the isomeric diazo hydroxides has given rise 
to much discussion. E. Bamberger (/>V/ .. 1 895. 28 pp. 4.14 et seq.) ana 
(*.. W. Blomstraiid {Jonrn. prokt. Chem., iSgfj, 53, pp. 169 et seq.) hold 
that the compouiid?. are structurally dillcreut, the normal tliazo 
hydroxide In-ing a diazoniiiin derivative of the typ<’ R*N(|N)* 011 . 
The recent work of A. I lanlzsch and his pupils seems to invalidate this 
view (Tin., 1894. 27. pp. i7(»2 <’t seq.; .see also A. Hantzsch, Dir Diazo- 
vcfhindnniicn). .\ccording to Hantzsch the isomeric diazo hydroxides 
are structurally iilentical, and the differences in beliavioiir are due 
to stereo-chciiiical relations, the isomerism Ixung comparable? with 
that of Hu? oximes {q.v.'S. On such a hyi'othesis, the relatively 
unstable normal diazo hydroxides would i)e the sr«-compounds, 
since here tlu? nitrogen atoms would be more easily i?liniinated, wliilst 
the stable i.so-<liazo derivatives would be the au// compounds, thus : 
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Normal hydroxide Iso hydroxide 

(Syn-componnd) (.Anti-compound) 

In support of this theory, Hantzsch has succeeded in isolating a series 
of syn -and anti- diazo-cyanides and-suIp])onafes(/Icr.. 1895,28, p.fi66 ; 
loob. 33. p. 2if>i ; 1901. 34. p. 410b). By diazotizing para-chloraniline 
and nrlding a cold solution of potassium cyanide, a salt (mclfing at 
20" C.) is obtained, whteh readily loses nitrogen, and forms para- 
chlorbenzonitrile on tlie addition of co]>per powdiT. By dissolving 
this diazocyanide in .alcohol and repreciiiitating it by water, it is 
converted into the isomeric diazocyaniile (melting at 105-106® C.), 
w'hich doi's not yi<?ld para-chlorlx^nzonitrile when treated with copper 
powder. Similar results have been obtained by using diazotized 
para-anisidine, a syn- and an anti- compound Iwitig formed, as well 
as a third isomeric cyanide, obtained by evaporating pnra-methoxy- 
I’lenzenediazonium hydroxide in the ]iresence of an I'xeess of livdro- 
cyiinic acid at ordinary temperatures. This salt is a colourless 
crystalline substance of composition (TT30*C,ll4-N%*r.N-TTCN *211,0. 
and has the properties of a metallic salt : it is very soluble in water 
and its solution is an electrolyte, whereas the solutions of the syn 
and .anti- compounds are not eh'clrolytes. Tlie isolation of these 
compounds is a powerful argumtuit in favour of the Hantzsch 
hypothesis which requires the existence of tlu'se three different types, 
whilst the Bamberger-Blomstrand view only accounts for ^he forma- 


tion of two isomeric cyanides, namely, one of the normal diazonium 
type and one of the isb-diazocyanido type. 

Benzene diazonium hydroxide, although a strong base, reacts with 
the alkaline hydroxides to form salts with the evolution of heat, and 
generally lx?have.s a.s a weak .acid. On mixing dilute solutions of the 
diazonium hydroxide and the alkali together, it is found that the 
molecular conductivity of the mixture is much less than the sum of 
the two electrical conductivities of the solutions sepanately, from 
which it follows that a portion of the ions prtrsent have changed to 
the non-ionized condition. This behaviour is explained by consider- 
ing the non-ionized part of the diazonium hydroxide to exist in 
solution in a hydrated form, the equation of equilibrium being : 


-rv 


On adding tlie alkaline hydroxide to tlu? .solution, this hydrate is 
supposed to lose water, yielding the syn-ili.azo hydroxide, which then 
gives rise to a certain amount of the .sodium s.alt (.A. Hantzsch, her., 
1898. 31. p. Ibl2). 


C,H,*N.?OH| 

I i i 

I 10 *N*:H I 


JlO-li NaoJ 


This assumption also shows the rclation.shi]> of the diazonium 
hydroxides to otJier <|uaternary ammonium compounds, for most of 
the quaternary ammonium hydroxides (except such as have the 
nilrogen .atom all ached lo four .saturated hy<lrocarbon radii:als) are 
unstable, and readily j^ass over into compounds in which the hydroxyl 
group is no longer attached to tlie amine iiitrogt'u; thus the syn-<li.'izo 
liydroxidt's arc to bt? r(?g;irded as psciido-iliazoiiium iJeri\'ativ(*s. 
(A. Hantz.sch, her., 1899, 32, p. 3109; T900, 33. p. 278.) It is generally 
acceiited that the iso-diazo hydroxides po.ssess Mu? oxime structure 
R*N:N*OH. 

Hantzsch explains the chararb?ristic re.aclions of the cli.azonium 
compounds by tlu* assunqition that an adflilion compound is lirst 
formed, which bn?aks down with the elimination of the hydride of 
the acid radical, and the formation of an unstalile .syn-fliazo eoin- 
pound, w*hich, in ils turn, decomposes with evolution of nitrogen 
{her., 1897. 30. p. 25, pS ; 1898. 31. p. 2053). 


R X R X R X 

Nx:N-h >X!N< -->1 I 1- n('l->R*X4 N... 
Cl 11 Cl TT N rr X 


J. Cain {Jour. Chem. Sor., 1007, or, p. 1049) sugfrested a qiiinonoid 
fonnula for diazonium salts, which h.as been eomViated by 1 tantzsch 
{her., T908, .|T, pp, 3532 et seq.). G. T. Morgiin and F. M. G. Mickle- 
thwaite {Jour. ( hem. Soc., 190S, <>3, p. 617; 1909, 95, p. i.’Ho) have 
pointed out that tlu? salts may p('ss(.*?^s a dynamic formula, Cain’s 
representing the middle stage, llius : 



Diaznamines, -T'lie diazoamines, R*Kg*NTIR, may lx* prepared by 
the action of the ])rimarv anil secondary .amines on the diazonium 
salts, or by the action of nitrous arid on tlic? free primary amine. J n the 
latter r<*aclion it is a.ssumed that the isodi azohydroxide first formed 
is immediately attacked by a second molecule of the amine. They 
are yellow crystalline solids, which do not unite w'ith acids. Nitrous 
acid converts them, in acid solution, into diazonium salts. 

C„Tl5N\*NHCJTB + 2Tia + HN0a = 2(Vl„N,Cl + 2H,0. 

They are readily converted into the isomi'ric aminoazo compounds, 
cither by .standing in alcoholic solution, or by warming with a 
mixture of the ])arent base and its hydrochloridi? ; the diazo group 
preferalily going into the para-]H)sitibn to the amino group. \VIieii 
the para-position is occupied, tlie diazo group lakes the orlho- 
position. IT. Goldschmidt .and R. U. Reindi*rs (her. , 1S96, 29, p. 1 360, 
tSi) 9) have showm that tlie transformation is a nionomoleciii.ar 
reaction, the velocity of transform.ation in moderately dilute? .solution 
being independent of the concentration, but proportional to the 
amount of the catalyst present {.amine hydrochloride) and to the 
temperature. It has also been shown th.at when different salts of the 
.amine arc used, their catalytic influence varies in amount and is 
almost proportion.al to their degree of ionization in aqueous solution. 
Diazoaminobenzene, crystallizes in golden yellow 

laminae, which melt at 9()'' F. and ex]dode at a slightly higher temjH’ra- 
ture. It is readily soluble in alcohol, ether and benzene. Concen- 
trated hydrochloric acid converts it into chlorbenzene, aniline ami 
nitrogen." Zinc dust and alcoholic acetic acid reduce it to aniline 
and phenylhydrazine. 

Diazoimino compounds, R*Xa. may be regarded as derivatives of 
azoimide (q.v.) ; t]ie\' are formed by the .action of ammonia on the 
di.azopi*rbromides.or bythe action of hydroxylamineon the diazonium 
siil]iliales (J. M.ai, her.. 1892. 25, p. 372 ; T. Curtins, her., 1893. 26. 
p. 1 271). Diazobenzeneimide. Cflf f,N% , is a yellowash oil of stupefying 
odour. It boils at 59° C. (12 min.), and explodes when heated, 
('oncentrated hydrochloric acid clecompose.s it w’ith formation of 
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chloranilines and elimination of nitrogen, v>’hilst on boiling with 
sulphuric acid it is converted into aniinophcnols. 

Aliphatic Diazn Compounds , — The esters of the aliphatic ainiuo 
acids may be diazotized in a manner similar to the primarj^ aromatic 
amines, a fact discovered bv T. Curtius [Ucr., 1833, 16. p. 2230). The 

1 1.,. : I T.T-..- • ... 



melts at - 24° C. ; it boils at 143-144° C., but cannot be distilled safely 
as it decomposes violently, giving nitrogen and ethyl fumanitc. It 
explodes in contact with concentrated sulphuric acid. On reduction 
it yiekls ammonia and glycocoll (aminoacetic acid). When heated 
with water it forms ethyl hydroxy-acetate ; with alcohol it yields 
ethyl cthoxyacetatc^. Halogen acids convert it into monfdialogt'ii 
fatty acids, and the halogims themselves convert it into dilialogen 
fatty acids. It unites with aldehydes to form esters of ketonic acids, 
and wilh aniline yields aiiilido-acetic acid. Tt forms an addition 
product with ficrylic ester, which on heating loses nitrogen and leaves 
trimethylene dicarl )Oxylic ester. Omcentraled ammonia converts 
it into diasoacetamidCt CHN,*CO.NHj, which crystallizes in golden 
yellow plates wliich melt at 114° C. For othe-r reactions see 
IlYDRAZiNii. The constitution of the diazo fatty esters is inferred 
from the fact that the two nitrogen atoms, when split off, are 
replaced by two inonovaleid: elements or groups, thus leading to 

the formula 5, for diazoact lic ester. 


Diasosuccinic ester. Na'C'(C05C'gI 1^,)^, is similarly ])repared by the 
action of nitrous acid on Llie hydrochloride of aspartic ester. It is 
decomjiosed l)y boiling wat«rr and jnelds fu marie ester. 

IHni^nmethaup., was find’ obtained in jM<) 4 by IT. v. P»*ch- 

mann (AVr.. 1894. 27. p. 1 ‘*^8^ ; 1895. 28, p. ^^55). It is prepared by the 
a.c;tion of aqueous or alcoholic solutions of the caustic alkalis on 
the nitroso-acidyl derivative's of inethylamiiie (such, for example, 
as nitrosomethyl urethmu', NO-N(CIlj,)*COgC5Mj, which is formed on 
passing nitrons fiinies into an efliereal solution of methyl urethane). 
K. Bamberger (lief., 1895, 28, p. 1682) regards it as the anhydride of 
iso-diazoinethane, Cl Ig*X;N*OJ:;l, and has prcjiared it by a method 
.similar to tliat ust.*<l for the preparation ot iso-cii azobenzene. By the 
action of lileacliing powdir on nietliylamine hydrochloride, there 
is obtained a volatile liquid (mcthylduhlor amine, CTIji-N'Clg), boil- 
ing at 5.S-f>o° r., Avhich explodes violently when heated with water, 
yielding liydrocyanic acid (CIljXClysrHCN +2lK‘l). Well-dried 
hydroxylamiiK^ iiy<lroch.lori(le is dissolv<d in methyl alcohol an<l 
iTu.ved with sodium iiietliylale ; a solution of nK^lliyhlichloramim* in 
absolute etlier is llu n addi'd and an etlu ‘real solution of diazomf thane 
<lisl ils over. Diazonud bane is a yellow iinxlorous gas, very ]>oisonoiis 
niul corrosive. Tt may be coii<hms<'d t<ia liquid, wliich boils at alioiit 
0° C. It is a ])0\veri urinetliylat ing agent, reacting with water to form 
met liyl alcohol, and converting acetic acid into luethylacelate, hydro- 
chloric acid into methyl clilorid<', hydrocj’anic acid intfi acetonitrile, 
and ]»heTiol into anisol, nitrogen lieing eliminated in each case?. Tl is 
reduced by sodium amalgam (in alcoholic solution) to 
Ci Ijj-NH'NHg. It unites directly with acetylene to form jiyrazole 
(11. V. I'echmann, /ler.. 1898, 31 , P. 2950) and with fumaiic methyl 
ester it forms ]?yra/.r)lin dicarboxy'lic ester. (F. C. P.*) 

See Ci. 'i‘. Morjiau. Ii,A,l\cp., 1902; J. Cain, Diazo Compounds, 1908. 

DIAZOMATA (rir. rSiafw/jwi, a girdh?), in architecture, the 
landing places and passages which were carried round the semi- 
circle and separated the upper and lower tiers in a (Jreek theatre. 

DIBDIN, CHARLES (1745-1814), British musician, dramatist, 
novelist, actor and song-wTiter, the son of a parish clerk, was born 
at Southampton on or before the 4th of March 1745, and was the 
youngest of a family of eighteen. His parents designing him for 
the church, he was sent to Winchester; but his love of music 
early diverted bis thoughts from the clerical profession. After 
receiving some instruction from the organist of Winchester 
cathedral, where he was a chorister from 1756 to 1759, he went 
to l.ondcm at the age of fifteen. Here he was plact'd in a music 
warehouse in Cheapside, but he soon aliandoned this employment 
to become a singing actor at (xivent CJarden. On the 21st of May 
1762 his first w'ork, an operetta entitled The Shepherd's Arltfice, 
wdlh words and music by himself, was produced at this theatre. 
Oth(‘r works followed, his reputation being firmly estalilished 
by the music to the play of The Padlock, ]>roduced at Drury 1 -ane 
under Garriek’s management in 1 768, the composer himself taking 
the part of Mungo with conspicuous succcnss. He continued for 
some years to be connected with Drury Lane, both as comjxiser 
and as actor, and produced during this period two of his best 
known works, The Waterman (1774) and The Quaker (1775). ^ 
quarrel with Garrick led to the termination of his engagement. 
In The Comic Mirror ridiculed prominent contemporary figures 
through the medium of a puppet show'. In 1782 he became joint 


manager of the Royal circus, afterwards known as the Surrey 
theatre. In three years he lost this position owing to a quarrel 
with his partner. His opera Liberty Hall, containing the suc- 
cessful songs “Jock Ratlin,” ‘‘The Highmettlcd Racer,” and 
“ The Bells of Aberdovey,” was produced at Drury Lane theatre 
on the 8th of February 1785. In 1788 he sailed for tlie East 
lndies,but the vessel having put in to Torbayin strt^ss of weather, 
he chiuiged his mind and returned to London. In a musical 
variety entertainment called The Oddities he succeeded in win- 
ning marked popularity with a num\)er of songs that included 
“ ’Twas in the good ship ‘ Rover V’ “ Saturday Night at Sea ” “ 1 
sailed front the Downs in the ‘ Nancy / ” and the immortal “ Tom 
Bowling,” written on the death of his eldest brother. Captain 
Tliomas Dibdin, at whose invittition he had. planned his visit 
to India. A series of monodranuitic entertainments which he 
gave at his theatre, Sans Souci, in Leicester Square, brought, his 
songs, music and recitations more prominently into notice, and 
permanently established his fame as a lyric jxiet. It was at these 
entertainments that he first introduced many of those sea-songs 
which so powerfully influenced the national spirit. The words 
breathe the simple loyally and dauntless courage that are the 
cardinal virtues of the British Siiilor, and the music, was ap- 
propriate and naturally melodious. 'I'heir effect in stimulating 
and ennobling the spirit of the navy during the war with hVance 
was so marked as to (!all for .special acknowledgment. In 1803 
Dibdin was rewarded by government with a pension of £200 a 
year, of which he was only for a time deprived under the ad- 
ministration of l.ord Grenville. During this period he ojMMied a 
music shop in tlie Strand, but the venture was a failure. Dibdin 
died of paralysis in London on the 25th of July 1 814. Besides his 
Musical Tour through Enj^land (1788), his Professional Life, an 
autobiography published in 1 803, a History of the Sta^e(\ 795), and 
.several smaller works, he wrote upwards of J400 songs and about 
thirty dramatic ]>icces. He, also wrote the. following novels:-- 
The y>v /7 (17S5) ; Hannah Hnviti (1792) ; The Younger Brother 
(1793). An edition of Ins songs by (1. Hogarth (1843) contains 
a memoir of his lift*. His two sons, (‘harles and 'Fhotnas J«>hn 
Dibdin (r/.?^), whose w'tirks are often confused with those t)f thtar 
father, w't‘re also ptipiilar dramatists in their day. 

DIBDIN, THOMAS FROGN ALL (1776 1847), Kngii.sh liiblio- 
gropher, liorn at Calcntta in i77f>, was the stin of 'rhomas Dibdin, 
the sailor brolht^r of Charles Dibdin. His father and mother both 
died on the way home to I'/iigland in 1780, and Thomas was 
brought up by a maternal uncle. Ht^ was educated at St John^s 
College, Oxford, and studied for a time at J.incoln's Inu. After 
an unsuccessful att(‘Tny>l. to obtain practice as a provincial counsel 
at Worcester, he was ordained a clergyman at the closer of 1804, 
being apjiointed ti> a curacy at Kensington. It was not until 
1 823 that he received the living of Fxning in S\i.s.sex. Soon after- 
wards he was ajipointed by J.ord J.iverpool to the rectory of St 
Mar\'’s, Bryanstem Sriuare, which he held until his death on the 
i8th of November 1847. The first of his nunH rous biViliographical 
works was his Introduction to the Knowledge of Editions of the 
Classics (1802), which brought him under the notice of the 
third Earl Sixmcer, tf> whom he owed much important aid in 
his bibliographical pursuits. The rich library at Althoqi was 
thrown open to him ; he spent much of his time in il , and in 
1814-1815 published his Bibliotheca Spenceriana. As the library 
was not open to the general puVilic, the infVirmation given in the 
Bibliotheca was found very useful, but since its author was unable 
v.vvn to read the charact(;rs in which tlm books he dcscrilied were 
written, the work was marred by tlu* errors which more or less 
characterize all his productions. ITus fault *)f inaccuracy how- 
ever was le.ss obtrusive in his series of plavful, discursive works in 
the form of dialogues on hi.s favourite siflijeet, the first of which, 
Bibliomania (1809), was republished with large adflitums in 
18 1 1, and was v<‘ry popular, passing through numerous editions. 
To the same ela.ss belonged the Bibliographical Decameron, a larger 
work, w'hich appeared in 1817. In 1810 he liegan the publication 
of a new' and much extended edition of Ames’s Typographical 
Antiquities, 7 'hc first volume w^as a great success, but the publica- 
tion was checked by the failure of the fourth volume, and was 
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never completed. In 1818 Dibdin was commissioned by Earl 
Spencer to purchase books for him on the continent, an expedi- 
tion described in his sumptuous Bibliographical, Antiquarian and 
Picturesque Tour in France and Germany (1821). In 1824 he 
made an ambitious venture in his Library Companion, or the 
Young Man^s Guide and Old Man's Comfort in the Choice of a 
Library, intended to point out the best works in all de])artments 
of literature. His culture was not broad enough, however, to 
render him compt^ent for the task, and the work was severely 
criticized. For some years Dibdin gave himself up chiefly to 
religious literature. He returned to bibliography in his 
Bibliophohia, or Remarks on the Present Depression in the State of 
Literature and the Book Trade (1832), and the same subject 
furnishes the main interest of his Reminiscences of a Literary Life 
(1836), and his Bibliographical, Antiquarian and Picturesque 
Tour in the Northern Counties of England and Scotland (1838). 
Dibdin was the originator and vice-president, Ix^rd Spencer 
being the president, of the Roxburghe Club, founded in 1812, 
—the first of the numerous book clubs which have done such 
service to literature. 

DIBDIN, THOMAS JOHN English dramatist and 

song-writer, son of Cliarles Dibdin, the song-writer, and of Mrs 
Davenet, an actress whose real name was Harriet Pitt, was boni 
on the 2 1 St of March 1771. He was apprenticed to his matenial 
uncle, a J.ondon upholsterer, and later to William Rawlins, 
afterwards sheriff of London. He summoned his second master 
unsuccessfully for rough treatment ; and after a few years of 
service he ran away to join a company of country players. From 
1789 to 1795 he played in all sorts of parts ; he acted as scene 
painter at Liveryiool in 1791 ; and during this period he com- 
posed more than 1000 songs. He made his first attempt as a 
dramatic writer in Something New, followed by The Mad Guardian 
in 1795. He returned to London in 1795, having married two 
years before ; and in the winter of 1798-1799 his Jm and the 
Doctor was produced at ('event Garden. From this time he 
contributed a very large number of comedies, operas, farces, &c., 
to the public entertainment. Some of these brought immense 
popularity to the writer and immense profits to the theatres. It is 
stated that the pantomime of Mother (1807) produced more 
than £20,000 for the management at C'ovent Garden theatre, and 
High-mettled Racer, adapted as a pantomime frtim his facer’s 
play, £18,000 at Astley’s. Dibdin was prompter and pantomime 
writer at Drury Lane until 1816, when he took the Surrey the^itre. 
'fhis venture proved disastrous and he became Imnkrupt. After 
this he was manager of the Haymarket, but without his old 
success, and his last years were passed in comparative poverty. 
In 1827 he published two volumes of Reminiscences ; and at the 
time of his death he was preparing an edition of his father’s sea 
songs, for which a small sum was allowed him weekly by the lords 
of the admiralty. Of his own songs “The Oak Table” and 
“ The Snug Little Island ’’ arc well-known examples. He died in 
London on the i(>th of SeptemlxT 1841. 

DIBRA (Slav. Debra), the capital of a sanjak bearing the siune 
name, in the vilayet of Monastir, eastern Albania, Turkey. Pop. 
(1900) about 15,000. Dibra occupies a valley enclosed by 
mountains, and watered by the Tsrni Drin and Radika rivers, 
which meet 3 m. S. Tl is a forlilied city, and the only episcopal 
see of the Bulgarian exarchate in Albania ; most of the inhabit- 
ants are Albanians, but there is a strong Bulgarian colony. The 
local trade is almost entirely agricultural. 

DIBRUGARH, a town of British India, in the laikhimpur 
district of eastern Bengal and Assam, of which it is the head- 
quarters, situated on the Dibrii river about 4 m. above its 
confluence with the Brahmaputra. Pop. (1901) 1 1 ,227. It is the 
terminus of steamer navigation on the Brahmaputra, and also of 
a railway running to important coal-mines and petroleum wells, 
which connects with the Assam-Bengal system, lairge quantities 
of coal and tea are exported. There arc a military cantonment, 
the headquarters of the volunteer corps known as the Assam 
Valley Light Horse ; a government high school , a training school 
for masters ; and an aided school for girls. In 1900 a medical 
school for the province was established, out of a bequest left 


by Brigade-Surgeon J. Berry-White, which is maintained by 
the government, to train hospital assistants for the tea gardens. 
The Williamson artisan school is entirely supported by an 
endowment. 

DICAEARCHUS, of Messene in Sicily, Peripatetic philosopher 
and pupil of Aristotle, historian, and geographer, flourished about 
320 B.c. He was a friend of Theophrastus, to whom he dedicated 
the majority of his works. Of his writings, which comprised 
treatises on a great variety of subjects, only the titles and a few 
fragments sur\'ive. The most important of them was his 
rijs *EA.Aa<Sos (Life in Greece), in which the moral, political 
and social condition of the people was very fully discussed. In 
his Tripoliticos he described the best form of government as a 
mixture of monarchy, aristocracy and democracy, and illustrated 
it by the example of Sparta. Among the philosophical works of 
Dicaearchus may be mentioned the Lesbiaci, a dialogue in three 
books, in which the author endeavours to prt»ve that the soul is 
mortjil, to which he added a supplement called Corinthiaci, lie 
also wTote a Description of the World illustrated by maps, in 
which was probably included his M casuretnents of Mountains. 
A description of Greece (150 iambics, in C. Muller, Frag. hist. 
Grace, i. 238-243) was formerly attributed to him, but, as the 
initial letters of the first twenty-three lines show, was really 
the work of Dionysius, son of Calliphon. Three considerable 
fragments of a prose description of Greece (Miiller, i. 97-1 ic) 
are now assigned to an unknown author named Ilcracleides. The 
De re publica of Cicero is supposed to be founded on one of 
Dicaearchus’s works. 

The he's! edition of tho frat^ments is by M. 3 'ulir (1841), a work of 
erroat learning ; see also a dissertation by F. CL Osann. Beit rage ettr 
rom. und griedi. Litterainr, ii. pp. T-T17 (1839); Pauly - Wisssowa, 
Realencychpadie der klass. AUertumsiviss. v. pt. 1 (1905)’. 

DICE (plural of die, O. F r. de, derived from Lut. dare, to give), 
small cubes of ivory, bone, wood or metal, used in gaming. The 
six sides of a die are each marked with a different number of 
incised dots in such a manner that t he sum of the dots on any two 
opposite sides shall be 7. Dice seem always to have been 
employed, as is the case to-day, for gambling purposes, and the}^ 
are also used in such games as backgammon. There are many 
methods of playing, from one to five dice being used, although 
two or three are the ordinary numbers employed in Great Britain 
and America. The dice are thrown upon a table or other smooth, 
surface either from the hand or from a receptacle called a dice-box, 
the latter method having heen in common use in Greece, Rome 
and the Orient in ancient times. Dice-boxes have been made in 
many shapes and of various materials, such as wood, leather, 
agate, crystal, metal or paper. Many contain bars within to ensure 
a proper agitation of the dice, and thus defent trickery. Some, 
formerly used in ICngland, were employed w ith unmarked dice, 
and allowed the cubes to fall through a kind of funnel upon a 
board marked off into six eciual parts numbered from i to 6. 
It is a remarkable fact, that, wherever dice have been found, 
whether in the tombs of ancient Egypt, of classic Greece, or of 
the far East, they differ in no material respect from tliosc in use 
to-day, the elongated ones with rounded ends found in Roman 
graves having been, not dice but tali, or knucklebones. Eight- 
sided dice have comparatively lately been introduced in France 
iis aids to children in learning the nuiltipUcation table. The 
teetotum, or spinning die, used in many modem games, w^as 
known in ancient times in ('hina and Japan. The increased 
popularity of the more elaborate forms of gaming has resulted in 
the decline of dicing. The usual method is to throw three times 
with three dice. If one or more sixes or fives are thrown the first 
time they may be reserved, the other throws lx‘ing made with the 
dice that are left. The object is to throw three sixes *=* 18 or as 
near that number as possible, the highest throw winning, or, when 
drinks arc to be paid for, the lowest throw losing. (For other 
methods of throwing consult the Encyclopaedia of Indoor Games, 
by R. F. Foster, 1903.) The most popular form of pure gambling 
with dice at the present day, particularly with the lower classes in 
America, is Craps, or Crap-Shooting, a simple form of Hazard, of 
French origin. Two dice are used. Each player puts up a stake 
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and the first caster may cover any or all of the bets. He then 
shoots, ix, throws the dice from his open hand upon the table. 
If the sum of the dice is 7 or u the throw is a ttiok, or natural, and 
the caster wins all stakes. If the throw is either 2, 3 or 12 it is 
a crap, and the caster loses all. If any other numl)er is thrown 
it is a point, and the caster continues until he throws the same 
number again^ in which case he wins, or a 7, in which aise he 
loses. The now practically obsolete game of Hazard wfis much 
more complicated than Craps. (Consult The Game of Hazard 
Investigated, by (ieorge Lowbut). Poker dice are nuirked with ace., 
king, queen, jack and ten-spot. Five are used and the object is, 
in three throw's, to make pairs, triplets, full hands or fours and 
fives of a kind, five aces being the highest hand. Straights do 
not count. In throwing to decide the payment of drinks the 
usual method is called horse and horse, in which the highest 
throws retire, leaving the tw'o lowest to decide the loser by the 
best two in three throws. Should each player win one throw 
both are said to be horse and horse, and the next throw detenu ines 
the loser. The two last casters may also agree to sudden death, i.e. 
a single throw'. Loaded dice, i.e. dice weighted slightly on the side 
of the lowest number, have been used by swindlers from the very 
earliest times to the present day, a fact proved by countless 
literary allusions. Modern dice are often rounded at the comers, 
which are otherwise apt to wear off irregularly. 

History. — Dice were probably evolved from knucklebones. 
The antifjiiury Thomas Hyde, in his Syntagma, records his 
opinion that tlie game of “ odd or even,” played with pebbles, is 
nearly coeval witli the creation of man. It is almost impossible 
to trace clearly the development of dice as distinguished from 
knucklebones, on account of the confusing of the two games 
by the ancient writers. It is certain, however, that both were 
played in times antecedent to tho.se of which we posse.ss any 
wTitten records. Sopliocles, in a fragment, ascribed their in- 
vention to ralamedes, a Greek, who tauglit them to his country- 
men during the siege of Troy, and who, accv)rding U» Tausanias 
(on Corinth, xx.), made an offering of them on the altiir of the 
Icmplc of Fortune. Herodotus (Clio) relates that the Lydians, 
during a period of famine in the days of King Alys, invented dice, 
kiuicklcihoncs and indeed all other games except chess. The fact 
that dice have been iist:d throughout tlie Orient fr(»m time 
immemorial, as has betm proved l>y excavations from ancient 
toml)S, .seisms to point dearly to an Asiatic origin. Dicing is 
mentioned as an Indian game in the Hig-veda. In its primitive 
form knucklebones was essentially a game of skill, played by 
w'omen and children, while dice were used for gambling, and 
it was doubtless the garni jliiig spirit of the age which was 
responsilile for the derivative form of knucklebones, in which 
four sides of the bones received different values, w'hich were then 
counted, like dice. Gambling with three, sometimes two, dice 
(kv/^ol) w'as a very popular fornnjf amusement in Greece, especially 
wnlh the upper classes, and was an alniost invarial.)le accompani- 
ment to the symposium, or drinking banquet. The dice, were cast 
from conical beakers, and the highest throw' w'as Ihref^ sixes, 
called Aphrodite, w'hile the low'est, three aces, was called the dog. 
Both in Greece and Rome different modea of counting were in 
vogue. Roman dice were called tesserae from the (ireek word for 
four, indicative of the f»nir sides. 'J’he Romans were passionate 
gamblers, e.specially in the luxurious days of the Empire, and 
dicing was a favourite form, though it was forbidden except 
during the Saturnalia. The emperor Augustus wrote in a letter 
to Suetonius conc(?rning a game that he had played with his 
friends : “ Whoever threw a dog or a six paid a denarius to the 
bank for every die, and w'hoever threw a Venus (the highest) won 
everything.” " In the houses of the rich the dice-beakers w'ere 
of carved ivory and the dice of crystal inlaid with gold. Mark 
Antony wasted his time at Alexandria with dicing, while, accord- ' 
ing to Suetonius, the emperors Augustus, Nero and Claudius were | 
passionately fond of it, the last named having written a b«K»k on 
the game. Caligula notoriously cheated at the game ; Domitian 
played it, and (bmmodus set apart special rooms in his palace 
for it. The emperor Verus, adopted son of Antoninc, is known 
to have throwm dice whole nights together. P\’shionable society 


followed the lead of its emperors, and, in spite of the severity of 
the laws, fortunes were squandered at the dicing-table. Horace 
derided the youth of the yniriod, who wasted his time amid the 
dangers of dicing instead of taming his charger and giving him- 
self up to the hardships of the chase. Tlirowing dice for money 
was the cau.se of many special law's in Rome, accord ng to one of 
which no suit wmld brought by a person who allowed gambling 
in his house, even if he had been cheated or assaulted. Pro- 
fessional gaml)lers were common, and some of Iheir loaded dice 
are preserved in museums. The common public-houses were the 
resorts of gamblers, and a fresco is extant showing two tjuarrelling 
dicers Ixiing ejected by the indignant host. Virgil, in \\\cCopu 
generally ascrilwd to him, characterizes the spirit (»f that age in 
verse, which has been Paiglished as follow s : — 

“ Wl'.at 1)0 ! Bring dice and gtxnl win*- ' 

Who cares ior the mon ow ? 

Live -so tails grinning Death- 
Live, for I tome to yon soon I ” 

That the barbarians wt;re al.so given to gaming, whether or 
not they learned it from their Roman coTKjuerors, is proved by 
Tacitus, who states that the Gernians were passionately fond 
of dicing, so much so, indeed, lhal, having lost everytliing, lluy 
would even stake their pcrstjnal liberty. Centuries later, during 
the middle ages, dicing became the favourite jiaslinie of the 
knights, and both dicing schools (scholar dniorum) and gilds 
of dicers existed. After the downfall of feudalism the famous 
Gemuin n)t?rceiiaries called landsknechts established a reputation 
as the mo.st notorious dicing gamblers of their time. Many of the 
dice of llie period were curioiasly cuirved in the irnagt^s of men anti 
beasts. Irt France both knights and ladies were given to dicing, 
which repeated legislation, including inU rdicliojis on the pc.rt of 
St Louis in 1254 and 1256, did not abolish. Jn Japan, China, 
Korea, India and other Asiatic countries dice have always been 
popular and are so still. 

Sec L'ester’s limycUt(Hirdi(i Indf>*>r i'lumcs ■, Kayiuoml’s 

lUustricHes Koohclbinner (Oranieiilmrg, rSMS) : I rs jeux drsauciev}^, 
by L. Btrcq dt* Foiiquiercs (Paris, i.S(.f») ; l)(ts h’ tiorhct spirt dri- .Alien, 
by Bollf! (Wismar, 1886) ; Die Spirlc drr (iiicrhrii mui Jxbnier, l>y 
W. Richter (Leipzig, ; Raymeaurs .A lie mid nruv Wilyfclspuic \ 
ChitiHse iiamrs xvith Dice, by Stewart Culin (Pliiladelj.iua, jH.Sq) ; 
Korean Oames, by Stewart Culiii (Philadeijihia, 

DICETO, RALPH DE (d. r. 1202), dean of St Paul's, London, 
and chronicler, is first mentioned in 1152, when he rwcWvd the 
archdeaconry of Middlesex. He was probal>ly l>orn between 
1120 and 1130; of his parentage and nationality we know 
nolliing. Tl)e common statement that he derived his surnanie 
from Diss in Norfolk is a na re eonjeeture ; Dicelum may equally 
well be a Latinizerd form of Di.s.sai,or Dicy.or Dizy, plaee-names 
which are found in Maine, J^icardy, Burgundy and ( iianipagne. 
In 1352 Diceto was already a master of ai ts ; presumably he had 
studied at Paris. His reputation for learning and inli grity stood 
high ; he W'as regarded with respect and faxour by Arniilf of 
J/isieux and Gilbert Foliot of Hereford (afterwards of London), 
two of the most eminent bishops of their time. Quite, naturally, 
the archdeacon look in the Becket (jiustion the same .side as liis 
friends. Although his narrative is ccjlourless, and although he 
wiis one of those who .sliowed some symjKithy for Bt i kel at the 
e-ouncil of Northampton (11^4), the rorresj)t)ndence of Dicelt* 
.shows that he regarded the archbishop's conduct as ill-considered, 
and that he gave advice to those whom l>i?cket ngaided as his 
chief enemies. Diceto was selected, in iibb, as tla; env oy of the 
English bishops w'hen they protest (;d against the exdimiiuinira- 
tions launched l)y Becket. But, apart from this episode, which he 
characteristically omits to record, he reinairv^d in the background. 
The natural impartiality of lii.s intellect was accentue.led by a 
certain timidity, whicli is apparent in his writings tk. Je.ss than 
in his life. About iiSo he Ixrcame di^aii of St Pai l's. In this 
office he distinguished himself l.»y careful management of the 
estate.s, by restoring thi* discipline of the cha])t(?r, and hy Iniilding 
at his own expense a deanery-house. A scholar and a man of 
considerable erudition, he .showed a .strong pn ferenee for his- 
toricTul studies ; and about the time when he was preferred to 
the deanery he began to collect materials for the history of his 
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own times. His frinnclships with Richard Fitz Nigel, who suc- 
ceeded Foliot in the see of London, with William Longchamp, the 
chancellor of Riduird I., and with Walter of Contiinces, the arch- 
bishop of Rouen, gave him excellent opp{)rtunities of collecting 
information. His two chief works, the Abhreviatinnes Chronico- 
rum and the Ymagiues Historiaruniy cover the history of the 
world from the birth of Christ to the year 1202. The former, 
which ends in 1147, is a work of learning and industry, but 
almost entirely based upon extant sources. The latter, Ijegin- 
ning as a cornpi)ati»m from Robert de Monte and the letters of 
Foliot, becomes an original authority about 1172, and a contem- 
porary record alxnit 1181. In precision and fulness of detail the 
Ymaf^incs' Jirc inferior to the chronicles of the so-called Benedict 
and of IToveden. Though an annalist, Diceto is careless in his 
chronology ; nod the documents which he incori)orates, while 
often imj)orUint, are selected on no principle. He has little sense 
of stylt ; ; but displays considerable insight when he ventures to 
discuss a political situation. For this reason, and on account of 
the details with which they supplement the more important 
clironicles of the period, the Ymaf^incs are a valuable though a 
secondary source. 

S* e W. Stul^^s’ cclition of the llistoricul of Diceto (Rolls i cl. 

iSyO, 2 vol-;.), and c‘sp(?cially tlio iniKuluctioii. Tlu? second vfiUiine 
contains tin nor works whicli. are the liarest compendia of facts taken 
from well lcnown sources. Dicoto's fragmentary Domesday of tlie 
capitular (‘stales has litxm edited by Archfleacon 1 lale in The Domesday 
ol Si Ptial's, jip. i(5«) tT. (('ainden'Society. 1858). 

DICEY, EDWARD (1832- ), English writer, son of T. E. 

r)ic(ry of Claybrook Hall, Ix'iccstershire, was Viorn in 1832. Edu- 
cated at lYinity C'ollege, ('ambridge, where he took matlicmalical 
and classical honours, he became an active journalist, contribut- 
ing largely to the principal reviews. He was called to the liar 
in 1875, became a bencher of Gray’s Inn in 1896, and was 
treasurer in i<}03--i<)04. He was connected witli the Daily 
Telegraph as header writer and then as special corresixmdent, sind 
after a short sfx ll in 1870 as editor of the Daily Neivs he becfime 
editor of the Obsmter, a position which he held until 1889. Of 
his many books on foreign affairs perhaps the most important arc 
his England and Egypt (1884), Bulgaria ^ the Peasant Slate (1805), 
The Story of the Khedivate (1902), and 77 /<? Egypt of the Future 
(11)07). He was created (!.B. in 1886. 

His brother Alukkt Venn Dicky (b. 1835), English jurist, 
was educated at Balliol ('ollcge, Oxford, where he took a first 
class in the classical schools in 1858. He was called to the bar at 
the Inner Temple in 1863. He held fellowships successively 
at Bsdliol, Trinity and AU Souls’, and from 1882 to 1909 was 
V ineriun pndcssor of law. He became Q.C. in 1890. His chief 
works are the Introduction to the Study of the Law of the Constitu-^ 
lion (1885, 6th ed. 1902), w'hich ranks as a standard W'ork on 
the subject ; England's Case against Home Pule ( 1 886) ; A Digest 
of the Law of England with Reference U* the Conflict of Taxws 
and Lerlurrs on the Relation between Low and Public Opinion in 
England during the iQth amUtrv (190*;). 

DICHOTOMY (Gr. apart, Tc/xveev, to cut), literally a 
cutting asunder, the technical term for a form of logical division, 
consisting in the separation of a genus into two species, one of 
which has and the other has not, a certain quality or attribute. 
Ihus men may be thus divided into w'hitc men, and men who are 
not white ; each of these may be subdivided similarly. On the 
principle of contradiction this division is both exhaustive and 
exclusive ; there can he no overlapping, and no members of the 
original genus or the lower groups are omitted. This method of 
classification, though formally accurate, has slight value in the 
exact sciences, partly because at every step one of the two groups 
is merelv negatively characterized and therefore incapable of real 
subdivision ; it is useful, however, in setting forth clearly the 
gradual descent from the most inclusive genus (sumnium genus) 
through species t(» the lowest class {infima species), which is 
divisible only into individual persons or things. (See further 
Dmsiox.) In astronomy the term is used for the aspect of the 
moon or of a planet when apparently half illuminated, so that its 
disk has the form of a semicircle. 


DICK, ROBERT (1811-1866), Scottish geologist and botanist, 
was bt)m at Tullibody, in Clackmannanshire, in January 1811. 
His father w'as an officer of excise. At the age of thirteen, after 
receiving a good elementary education at the parish school, 
Robert Dick w'as apprenticed to a baker, and served for three 
years. In lhe.se early days he became interested in wild flowers 
— ^lic made a collection of plants and gradually acquired some 
knowledge of their names from an old encyclopaedia. When 
his time was out he left Tullibody and gained employment as a 
journeyman baker at Ix;ith, Glasgow and Greenock. Meanwhile 
his father, wlio in j 826 htid been removed to Thurso, as super- 
visor of excise, advised his son to set up a baker’s shop in that 
town. Thither Robert Dick went in 1830, he started in business 
as a baker and worked laboriously until he died on the 24th of 
December 1866. Thrijughout this period he zealously devoted 
him.self to studying and collecting the plants, mollusca and insects 
of a wide area of Caithness, and his attention was directed soon 
after he settled in Thurso to the rocks and fossils. In 1 835 lie first 
found remains of fossil fishes ; but it was not till some years later 
that his interest became greatly stirred. Then he obtained a copy 
of Hugh Miller’s Old Red Sandstone (pul)lished in 1841), and 
he began systematically to collect with hammer and chisel the 
fossils from the Caithness flags. In 1845 he found remains of 
Uoloptychius and forwarded specimens to Hugh Miller, and he 
continued to send the best of his fossil fishes to that geologist, and 
to others after the death of Miller. In this way he largely cx^ntri- 
buted to the progress of geological knowledge, although he him- 
self published nothing and ever averse from publicity. His 
herbarium, which consisted of about 200 folios of mosses, ferns 
and flowering plants “ almost unique in its completeness,” is now 
stored, with many of his fossils, in the museum at 'Ihnrso. Dick 
had a hard struggle for existence, especially through competition 
during his lale years, when he was reduced almost to b(;ggary : 
but of this few', if any, of his friends w'erc aw'are until it w'as 
loo late. A monument erected in the new cemetery at Thurso 
testifies to the respect which his life-work created, when the 
merits of this enthusiastic naturalist came to be appreciated. 

See Robert Dick, Baker of Thurso, Ceolopjst and Botanist, by 
Sammd Smiles (1878). 

DICK, THOMAS (T774-1857), Scottish writer on astronomy, 
W'as born at Dundee on the 24th of November 1774. 'I’lic 
appearance of a brilliant meteor inspired him, whim in his ninth 
year, with a passion for astronomy ; and at the age of sixteen he 
forsook the loom, and supported himself by teaching. In 1794 
he entered the university of Edinburgh, and set up a school on the 
termination of his course ; then, in 1801, took out a licence to 
preach, and officiated for some years as probationer in the 
United Presbyterian church . From alxait 1 807 to 181 7 he taught 
in the secession school at Methven in Perthshire, and during the 
ensuing decade in that of Perth, where he composed his first 
substantive briok, The Christian Philosopher (1823, 8th cd. 1842). 
Its success determined his vocation as an author ; he built 
himself, in 1827, a cottage at Droughty Ferry, near Dundee, and 
devoted himself wholly to literary and scientific pursuits, lliey 
proved, however, owning to his unpractical turn of mind, but 
slightly remunerative, and he w'as in 1847 relieved from actual 
poverty by a crown pension of £50 a year, eked out by a local 
subscription. He died on the 29th of July 1857. His best-known 
works are : Celestial Scenery (1837), The Sidereal Heavens 
(1840), and The Practical Astronomer (1845), which is con- 
tained (p. 204) a remarkable forecast of the powers and uses of 
celestial photography. Written with competent knowledge, and 
in an agreeable style, they obtained deserved and widespread 
popularity. 

Sf*e R. Chamlwrs’s Eminent Scotsmen ((?d. 1868) ; Monthly Notices 
Row Astr. Society, xviii. 98 ; Athenaeum (1857), p. tooS. 

(A. M. C.) 

DICKENS, CHARLES JOHN HUFFAM (1812-1870), English 
novelist, was bom on the 7th of February 1812 at a house in 
the Mile End Terrace, Commercial Road, I^indport (Portsea)— a 
house which was opened as a Dickens Museum on 22nd July 1904. 
His father John Dickens (d. 1851), a clerk in the naw-pay office 
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on a salary of £8o a year, and stationed for the time being at 
Portsmouth, had married in 1809 Elizabeth, daughter of 'I’homas 
Barrow, and she bore him a family of eight children, Cliarlcs 
being the second. In the winter of 1814 the family moved 
from Portsca in the snow, as he remembered, to London, and 
lodged for a time near the Middlesex hospital. The country 
of the novelist's childhood, lu)wever, was the kingdom of Kent, 
where the family was estaldished in proximity to the dockyard 
at Chatham from 1816 to 1821. He looked upon himself in ialer 
years as a man of Kent, and his capital abode as that in Ordnance 
Terrace, or 18 St Mary's Place, Chatham, amid surroundings 
classified in Mr Pickwick’s notes as “ appearing ” to be soldiers, 
sailors, Jews, chalk, shrimps, ofric(?rs and dockyard men. He fell 
into a family the general tendency of which was to go down in 
the world, during one of its easier periods (John Dickens was 
now fifth clerk on £250 a year), and he always regarded himself 
as belonging by right to a comfortable, genteel, lower middle- 
class stratum of society. His mother taught him to read ; to his 
father he appeared very early in the light of a young prodigy, and 
by him Charles was made to sit on a tall chair and warble popular 
ballads, or even to tell stories and anecdotes for the benefit of 
fellow-clerks in the office. John Dickens, however, had a small 
collection of books which were kept in a little room upstairs 
that led out of Charles’s own, and in this attic the boy found 
his true literary instructors in Roderick Random^ Peregrine 
Pickle y JJuwjdiry Clinker, Tom Jones, The Vicar of Wakefield, 
Don Qr.ixolr, (iil Bias and Robinson Crusoe. The story of how he 
played at ihc characters in these Viooks and sustained his idea r»f 
Roderick Random for a month at a stretch is picturesquely told 
in David C op fer field. Here as well as in his first and last books 
and in what many regard as his best, Great Jixpecfatimis, Dickens 
returns with unabated fondness and mastery to the surround- 
ings of his childhood. From seven to nine years he was at a 
school kept in Clover Lane, Chatham, by a Baptist minister 
named William Giles, who gave him Goldsmith’s Bee as a keep- 
sake w’hcn the call to Somerset House nec:essilated the removal 
of the family from Rochester to a shabby house in Bayhain Si rect, 
Camden 'JV>\vn. At the very moment when a consciousness of 
capacity was beginning to plump his youthful ambitions, the? 
whole flattering dream vanished and left not a rack behind. 
Happiness and (liatham had been left behind together, and 
Charles was about to enter a school far sterner and also far 
more instructive than that in ( lover l,ane. The family income 
had been first decreased and then mortgaged ; the creditors of 
the prodigal father ” would not give him time ; John Dickens 
was consigned to the Marshalsea ; Mrs Dickens sUrted an 
“ Kducalit)u;vl Kstablishmcni ” as a forlorn hope in Upper Gower 
Street; and Charles, who had helped his mother with the children, 
blacked the boots, carried things to the pawnshop and done 
other menial work, Wiis now sent out to earn his own living a.s a 
young hand in a blacking w'urehouse, at Old Hiingerford Stairs, on 
a salary of six shillings a week. He lied, trimmed and labelled 
blacking pots for over a year, dining off a saveloy and a slice of 
pudding, consorting with two very rough boys. Bob Fagin and 
Pol Green, and sleeping in an attic in Little College. Street, 
Camden Town, in the house of Mrs Koykmcc (Pipchin), while on 
Sunday he spent the day with his parents in their comfortable 
prison, where they had the services of a “ marchioness ” imported 
from the Chatham workhouse. 

Already consumed l>y ambition, proud, sensitive and on his 
dignity to an extent not uncommon among boys of talent, he felt 
his position keenly, and in later years worked himself up into a 
passion of self-pity in connexion with the “ degradation ” and 
“ humiliation ” of this episode. The two years of childish hard- 
ship which ate like iron into his soul were olwiously of supreme 
importiince in the growth of the novelist. Recollections of the 
streets and the prison and its purlieus supplied him with a store 
of literary material upon which he drew through all the years of 
his best activity. And the bitterness of such an experience was 
not prolonged sufficiently to become sour. l'Y<»m 1824 to 1826, 
having been rescued by a family quarrel and by a windfall in the 
shape of a legacy to his father, from the warehouse, he spent two 


years at an academy known as Wellington House, at the corner 
of Granby Street and the Hampstead Road (the lighter traits of 
which arc reproduced in Salem H<mse), and was there knowm as 
a merry and ratlier mischievous boy. Fortunately he learned 
nothing there to compromise the results of ])revious instruction. 
His father had now emerged from the Marshalsea and was seeking 
employment as a parliamentary reporter. A Gray’s Inn solicitor 
with whom he had had dealings was attracted by the bright, 
clever look of ('harlcs, and took him into his oflice, as a l>oy at 
a salary of thirteen and sixpence (rising to fifteen sl.illings) a 
week. He remained in Mr Blackmore’s office from May 18-: 7 to 
Hovember 1828, but he had lost none of his eager tliirst for dis- 
tinction, and spent all his spare time mastering Gurney’s short- 
hand and reading early and late at the British Museum. A more 
industrious apprentice in the lower grades of the litiTa ry profession 
htis never been known, and the consciousness of opportunities 
used to the most splendid advantage can hardly liave been absent 
from the man who was shortly to take his place at the head of it 
as if to tlic‘ manner born. Lowlen and Chippy, and Swivciler 
had l)een observed from this office lad’s stool ; he was now 
greatly to widen his area of study as a reporter in Doctors’ 
Commons and various police courts, including Bow Street, 
working all day at law and much of the night at shorthanil. Some 
one asked John Dickens, during the first eager period of rurio.sity 
as to the man behind “ Pickwick,” where his S(»n ( luirles was 
educated. “ Well really,” said the prodigal falhtT, “ fie may be 
said — ^haw — haw — to luivc educated himself.” Ih^ was one of 
the most rapid and accurate reporters in D)ndon when, at nine- 
teen years of age, in 1831, he realized his immediate ambition 
and “ entered the gallery ” as piuTiamentary re])ort.er to the 
True Sun. Later he w'as reporter to Mirror of Purliamenl 
and then tr> theMorning Chronicle. Sc^veral of liiscrarlii st letters 
are concerned with his exploits as a re[)orter, and alludi^ to the 
experiences he had, travelling fifteen miles an hour and l>eing 
upset in almost every description of known v<*hicle in various parts 
of Britain between 1831 and 183^1. The family was now living in 
Bentwick Street, Manchi‘ster Scpnire, but John Dif kens was 
still no infreqii(‘nt iTimjili^ of th(* spnnging-houses. With all the 
accessories of these places of entiTtaimnent his son had grown to 
be excessivelv familiar. Writing about 1832 to his scfi<»ol friend 
lorn Mithm, J.)ickens tells him that his father has been arrested 
at the suit of a wine* firm, and begs him go over to Cursitor Street 
and see what can b(‘ clone. On another CK'casicm of a i)atenial 
disappcuiranee Ik* obs<*rves: “T own that his absence does not 
give me any great unc^asiness, knowing how apt he is to gel out 
of the w'ay when anything goes wrong.” In yet another letter 
he asks for a loan of four shillings. 

In the meanwhile, howevi'r, lie had commeneerd ;:iilhor in a 
more creative sense by penning some sketc'hes of conti-niporary 
London life, sueb as be had attcmptc-d in his sehool days in imita- 
tion of the sketches published in the London und other magazines 
of that day. The* first of t hese af>pc?ared in the Detmibcr numluT 
of the Old Afnnlhly Mapjizine for j S33. By the following August, 
W'hen the signature “ lk»z ” was first given, five of these ske lehes 
had appeared. By the end of 1834 we find him settled in roon s 
in lYirnival’s Inn, and a little later his salary on the Morning 
Chronicle was raist'd, owing to the intervention of one of ils chiefs, 
George Hogarth, the father of (in addition to six sims) eight 
charming daughters, to one of whom, ( atherinc?. ( harles was 
engagc’d to be married before the year was out. Clearly as hi*^ 
career now seemed designated, he was at this time or a little before 
it coquetting very seriously with the; stage : but circumstances 
were rapidly to determine another stage, in his career. A year 
Ix-Fore Queen Victoria’s acce.ssion af>p(*ared in two volumes 
Sketches by Boz, Illustrative of Everyday Life and Everyday 
People. The book came from a prentice hand, but like the 
little tract on the Puritan ai>iis(r of llie Sal^lxith entitled Sunday 
under three Heads ” which apjieared a few' months later, it 
contains in germ all, or almo.st all, the future Dickens. Glance 
at the headings of the pages. H(*re we have lh(f Beadle and all 
cfmnecteil with liiin, London streets, theatres, shows, the; paw'n- 
shop, Doctors’ ( onimons, ( hristmas, Newgate, coaching, the 
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Pecksniff and Mrs Gamp, Betsy Prig and “ Mrs Harris ” have 
passed into the national language and life. The coach journey, 
the windy autumn night, the stealthy trail of Jonas, the under- 
tone of tragedy in the Charity and Mercy and Chuffey episodes 
suggest a blending of imaginative vision and physical penetration 
hardly seen elsewhere. Iwo things are specially notable about 
this novel — the exceptional care t^en over it (as shown by the 
ii'.terlineations in the MS.) and the caprice or nonchalance of 
the purchasing public, its sales being far lower than those of 
any of its monthly predecessors. 

At the close of 1843, to pay outstanding debts of his novr 
lavish housekeeping, he wrote that pioneer of Christmas numbers, 
that national benefit as Thackeray called it, A Christmas Carol. 
It failed to realize his pecuniary anticipations, and Dickens 
resolved upon a drastic policy of retrenchment and reform, 
lie would .save expense by living abroad and would punish his 
publishers by withdrawing his custom from them, at least for a 
time. Like everything else upon which be ever determined, this 
res{!lutii)n was carried out with the greatest possible precision and 
despatch. In June 1844 he set out for Marseilles with his mnv 
rapidly increasing; family (the journey cost him £200). In a villa 
on the outskirts of Genoa he wrote Tha Chimes, which, during a 
brief excursion n» London before Christ he read to a select 
circle of friends (the germ of his subsequent lecture-audiences), 
including h'orster, CarlyJt^, Stanfield, Dyce, Maclise and Jerrold. 
He. was again in London in 1845, enjoying his favourite diversion 
of private theatricals ; and in January 1846 he experimented 
briefly as the editor of a LotkIoii morning paper — the Daily 
Nnos. lly early spring he was back at Lausanne, writing his 
customary vivid letters to his friends, craving as usual for 
London stri*ets, commencing Domhey attd Son, and walking his 
fourteen miies daily. The success of Domhey and Son completely 
r(?habilitated the master's finances, enabled him to return to 
England, send his son to JCton and to begin to save money. 
Artistically it is less satisfactory ; it contains some of Dickens's 
prime curi<»s, such as ( iitlh;, Tlunsby, 'J oots, lllimlxT, Pipchin, 
Mrs MacStingcr and young lliler ; it contains also that master- 
piece of sentimentality which trembles upon the borderland 
of the sublime and the ridiculous, the death of Paul Dombey 
(“ that sweet }*aul,'’ as JelTrtiy, tlu? “ crit * laureate," called him), 
and .some grievous and im(|Uc:stionable blemishes. As a narrative, 
mtueover, it tails off into a highly conqilicated and exacting plot, 
it w'as followed by u. long rest at Jlroadstairs before Dickens 
returned to the native home of his genius, and early in 1849 
“ began to ])repare for David Co plnr field.'* 

“Of all my books,’’ Dickens wTote, “ 1 like this the best ; like 
man>' fond parents 1 have my favourite child, and his name is 
David t'opperfiekl.” in some respects it stands to Dickens in 
something of the same relaticm in wdiich the contemporary 
Pendennis stands to 'J’hackcr:iY. As in that book, too, the earlier 
portions are the best. They gained in intensity by the aulo- 
l)ir)graphi(\il form into which they are thrown ; as 'rhackcray 
observed, there w ’.s no writing against such power. The tragedy 
of k'niily and the eh.araeter of Rosa Dartle are stagey and unreal ; 
Lriah lleej) is had art ; Agnes, again, is far less convincing 
as a coJt.solution than Dickens would have us believe ; but the.se 
art* nifire than compensated by the wonderful realization 
of curly boyhood in the book, bv the picture of Mr Creakle's 
school, the ]\*ggoUys, the inimltjvble Mr Mir.awber, Betsy Trot- 
woed iind that rnonurrilftnt of selfish misery, Mrs (lumniidge. 

At th(‘ end of March 1850 commenced the new twopenny 
weekly e.illed Household Words^ wdiich Dickens planned to form 
a direct means of communication between himself and bis 
readers, and as a means of collecting around him and encouraging 
the talents of the younger gt‘neration. No one was better quali- 
fied than he for this work, whether we consider his complete 
freedom from literary jealousy or his magical gift of inspiring 
ycHing authors. Eollowing the somewhat dreary and incoherent 
hleak House of 1852, Hard Times (1854) — an anti-Manchester 
School trac't. which Rusk in regarded as Dickens^sl)est work — was 
the first long story wTitten for Household Words. About this 
time Dicketis made bis final homo at Gad’s Hill, near Rochester, 


and put the finishing touch to another long novel published upon 
the old plan,L*«/f Dorrit (1855-1857). In spite of the exquisite 
comedy of the master of the Marshalsea and the final tragedy 
of the central figure. Little Dorrit is sadly deficient in the old 
vitality, the humour is often a mock reality, and the repetition 
of comic catch-words and overstrung similes and metaphors is 
such as to affect the reader with nervous irritation. The plot 
and characters ruin each other in this amorphous production. 
The Tale of Two Cities, commenced in All the Year Round (the 
successor of Household Words) in 1859, is much better : the main 
characters arc powerful, the story genuinely tragic, and the 
atmosphere lurid ; but enormous labour was everywhere ex- 
pended upon the construction of stylistic ornament. 

^rhe Tale of Two Cities was follow'ed by two finer efforts at 
atmo.spheric delineation, the best things he ever did of this kind : 
Great Expectations (1861), over w'hich there broods the mournful 
impression of the foggy marshes of the I.ower 'J’humes ; and Our 
Mutual Friend (1864-1865), in which the ooze and mud and 
slime of Kotherhithc, its boatmen and loafers, are made to per- 
vade the whole book with cumulative effect. The general effect 
produced by the stories is, however, very different. In the first 
case, the ffireground w'as supplied by autobiographical material 
ni the most vivid interest, and the lucidity of the creative impulse 
impelled him to write upon this occasion with the old simplicit)-, 
though with an added power. Nothing therefore, in the whf>le 
range of Dickens surpassed the early chapters of Great Exporta- 
tions in perfection of technique or in mastery of all the resources 
of the novelist's art. To have created Abel Magv\ itch alone is to 
he a god indeed, says Mr Swinburne, among the creators of death- 
le.ss men. Pumhlechook is acliially better and droller and truer 
to imaginative life than Pecksniff ; Joe Gargery is worthy to have 
been praised and loved at once by h’ielding and by Sterne : Mr 
Jaggers and his clients, Mr Wemmick and his pa.rent and his 
i)ride., are such figures as Shakespeare, when dr(tp|)ing out of 
poetry, might Vuive created, if his lot laid been cast in a later 
century. “ (!an as much he .said,” Iffr Swinburne boldly asks, 
“ for the creatures of any other man or god ? ” 

In Noveml)er 1867 Dickens made a .second exi)edition to 
America, leaving all the writing that he w^as (‘ver to complete b(‘- 
hind him. He was to make a roiim.! sum of money, enough to free 
him from all embarrassments, by a long series of exhausting read- 
ings, commencitig at. the 'Ireinont Temple, Boston, or) the 2nd of 
December, 'j'he st rain of I )iel;ens'.s ordinary life was .so tense aiul 
.so contimions liiat it is, perl)aps, rash to assume that he broke 
down eventually under this particular stress ; for other reasons, 
however, his persistence in these readings, siihsepiient to his 
return, was strongly deprecated by his literary friends, led by 
the arhitrar)'^ and relentless Forster. It is a long testimony to 
Dickens's self-restraint, even in his most capricious and despotic 
moments, that he nes er broke the cord of obligation which hound 
him to his literary mcnti)r, though sparring matches between them 
wcTc latterly of frequent occurrence. His farewell n atihig was 
given on the 151}) of Marcli 1870, at St James's H.ali. He then 
vanished from “ those garish lights,” as he call.'d tliem, “ for 
evermore.” Of the three brief months that rerviained lo him, 
his last hook. The Mystery of Edwin Drood, w.is ?hr chief occupa- 
tion. It hardly promised to l)ecf)me a masterjiiect* (LnngfelUjw’s 
opinion) as did 'I’hackeray's Denis Duval, hut contain^ d much fine 
de.scriplive lechnicjiie, grouped round a scene of which Dickens 
liad an unrivalled .symi)athetic knowledge. 

In March and April 1870 r>ickens, as was his wont, was mixing 
in the l)est society ; he dined with the prince at J^ord Houghlnn's 
and was twice at court, once at a long deff'rred private interview 
with the queen, who had given him a presentation copy of her 
leaves from a Journal of our Life in the Highlands with the 
inscription “ From one of the humblest of authors to one of the* 
greatest ” ; and w'ho now' begged him on his persistent refusal 
of any other title to acce]^t the nominal distinction of a privy 
coimcillnr. He took for four months the Idilner Gibsons’ house 
at 5 Hyde Park Place, opposite the Marble Arch, where he gave 
a brilliant reception on the 7th of April. TTis last public appear- 
ance was made at the Royal Academy banquet early in ^Ta\'. 
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He returned to his regular methodical routine of work at Gad’s 
Hill on the 30th of May, and one of the last instalments he wrote 
of Edwin Drood contained an ominous speculation as to the next 
two people to die at Cloistcrham : “ Curious to make a guess at 
the two, or say at one of the two.” Two letters bearing the well- 
known superscription “ Gad’s Hill Place, Higham by Rochester, 
Kent ” arc dated the 8th of June, and, on the same Thursday, after 
a long spell of writing in the C!h&let where he habitually wrote, 
he collapsed suddenly at dinner. Startled by the sudden change 
in the colour and expression of his face, his sister-in-law (Miss 
Hogarth) asked him if he was ill ; he said “ Yes, very ill,” but 
added that he would finish dinner and go on afterwards to l^ondon. 
“ Come and lie down,” she entreated ; “ Yes, on the ground,” 
he said, very distinctly ; these were the last words he spoke, and 
he slid from her arms and fell upon the floor. He died at 6-1 o p.m. 
on Friday, the 9th of June, and was buried privately in Poets* 
Corner, Westmin.ster Abbey, in the early morning of the 14th of 
June. One of the most appealing memorials was the drawing 
by his “new illustrator” Luke Fildes in the Graphic of “The 
Empty Chair; Gad’s Hill: ninth of June, 1870.” “Statesmen, 
men of science, philanthropists, the acknowledged benefactors of 
their race, might pass away and yet not leave the void which wall 
be caused l;)y the death of Charles Dickens ” {The Tiwes). In 
his will he enjoined his friends to erect no monument in his 
honour, and directed his name and dales only to he inscribed on 
his tomb, adding this proud provision, “ 1 rest my claim to 
the rcmembriince of my country on my ]niblislied works.” 

Dickens had no artistic ideals worth s])eaking about. The 
sympathy of his readers was the one thing he cared about and, 
like Cobbett, he went straight, for it through tlic avenue of the 
emotions. In personality, intensity aud range of creative genius 
he can hardh' be said to have any modern rival, flis creations 
live, move and have their being ab<ait us constantly, like those 
of linmer, Virgil, ChaLi<.aa*, Rab(‘l;.iis, Cervantes, Shakespeare, 
Runyan, Mfiliere and Sir Walter Scott. As to the. books them- 
sclvils, tile Iwckgrounds on wbieli these mighty figures arc pro- 
jectetl, the\‘ are manifestly too vast, too chaotic and to<» unequal 
ever to bec'ome classics. Lik(? most of the novels constructed upon 
the iinreformed model of Snioll<‘lt and Ideldirig, th<»se of .Dickens 
are emirmous sUx’k-pol.s into which the ant.lu»r casts every kind 
of aiitobiograpirical experience, emotion, phtasantry, anecdote, 
adage or .apophthegm. The fusion is necessarily very incomplc:U- 
aud the liotcli-potch is bound to fall to pieces with time. 
Dickens’s plots, it must be admitted, are strangely unintelligible, 
the repetitions a.nd stylistic decorations of his work cxceecl 
all bounds, the form is unmanageable and insignificant.. I’hc 
diffuseness of the English novel, in short, and its extravagant 
didacticism cannot fail to he most prejiidiciid to its ]i< rpetuati<m. 
In these circumstances there is very little fiction that will staiul 
concentration and condensation so well as that of Dicktjns. 

h'or these reasons among others f)ur interest in Dickens’s novels 
as integers has diiriinished and is diminishing. Rut, on the other 
hand, our interest and pride in hinj as a man and as a repre- 
sentative author of his age and na tion has Vieeii stcadilv augme nted 
.and is still mounting. Much of the old criticism of his work that 
it was not up to a sufficiently high level of art, scholarshi]) or 
gentility, that as an a.ulhor he is given to caricature, rcdundanca' 
and a s'hameless subservience to popular caprice, must now be 
discarded as irrelevant. 

As regards formal excellence it is plain that Dickf’ns iabours 
under the double disadvantage of writing in the least discifdmcd 
of all literary genres in the most law^Iess literary milieu of the 
modern world, that of Victorian Englrnd. In spite of these 
defects, which are those of masters such as U,al)el.ais, Hugo und 
'folstoy, the work of Dickens is more and more in.stu'.cth ely felt 
to be Inie, original and ennobling. Tt is already l)cgiTining 1 « 
undergo a pT-ocess of automatic sifting, segregation and cry.slalh/.a“ 
lion, at the conclusion of which it wall proliably occupy a larger 
segment in the literary consciousness of the English-spoken race 

than ever before. „ r r. 1 

Portraits of Dickens, from the gay and alert ‘ l:!oz (»f SamueJ 
T^wrence, and the self-conscious, rather foppish portrait by 


Maclise which served as frontispiece to Nicholas NicMvby, to 
the sketch of him as Bohadil by C. R. Leslie, the Drummond and 
Ary Scheffer pi)rtraits of middle age and the. haggard and drawn 
representations of him from photographs alter his shattering 
experiences as a public entertainer from 1856 (the year of his 
separation from his wife) onwards, are reprodtuad \n .Kitton, in 
Forster and Gissing and in the other biographies. Sketches arc 
also given in most of the books of his successive dwelling places 
at Ordnance Terrace and iS St Mary’s Place, Ch illi;:m : ilayham 
Street, Camden Tow-n ; 15 Furnivars Inn ; 48 Doughty Street : 
i Devonshire Terrace, Regent's Park ; 'I'avistock House, 
Tavistock Square ; and Gad’.s Hill Place. 'Fhe manuscripts of all 
the novels, with the exception of the Talc of Two Cities iuul 
Edwin Drood, were given to Forster, and are ik'w presna cd in tlic 
Dyce and Forster Museum at South Kensington, 'i’hc work nf 
Dickens was a prize for w hich publishers naturally coi ittmdixJ both 
before and after his death. The first collective cditii>n i>f hi.s 
works was begun in April 1847, their number is now very 
great. The most ccunplctc is still that of Messrs Chapman iV 
Hall, the original publishers of Hickwich ; others of sptriid 
interestiire tht* Harrap edition, originally edited by 1 - . (i. Kitton ; 
Macmillan's edition with original illustrations and ini induction 
by Charles Dickens the younger ; and the edition in llie W orld’s 
Classics with introdiuiions bvG. K. ( hc-stertun. Of the transla- 
tions the best known is that done into Fnau h b>’ Lorain, Pirlmt 
and others, with 11. H. Gaiisseron’s excellent Pa^cs ( hois ies ( Jao.;). 


1 — DiivinL^ liis lifi'linu* l^iekens's hio'.’.e.pliei was 

ck-ailv nnlicalcd in his ;»iiir|c, philos()]>her anr! Irii ncl. joi.u la^rsti r. 
wlio had knenvn the novehst intitnately sincf* the dnys (‘1 Ivis lirsl 
(riuropli wilJi Piikwidi, who luol constilaled hiin-»jl a vi‘nta.l'le 
eiicye.lopcvedia of ii\li>rina.1 ion :dK>\U D»t:lo.ni-, and Is'.d clanv. to l.is 
sill. feet (in spite of iiianv rebiilts which his ])ertani)torv ten(j>er found 
it hard to di.^est) a-: as i‘v\ i r.oswrll had fnvj lojK d jolnison. 

1 w'O voltiiTU'S of I'orslts-'s f.ift'. •*/ Choth’s On fu'iis a|»]>rarr(| in 1S72 
and a third in Ih‘ relied iniirh on Dickens’s l. nris* to himself 

and prodiicetl whal. iiuist always n’inain llie antln/rilaiive woik. 
The first (w<i vole.iues ate put to'-ctlier with nMi«.h art. tlic portr.iil 
as a whole has hen reganh-d as Irutlilul. anil tlie itiiinedia.te siicci-ss 
was I xt raordinary. In llie opinion of Tarlyk.*, horsler's hooh y as not 
unworthy o' lx* n»inie«l .aftei that ot Hos\\(.*il. A iisi’lid al'i iOeruent 
was c.'irried out in i‘.io3 hv' the novelist (fisage (iissin}.^ (•issiii^; also 
whRc ( tiarfes tHikeus : .1 Ciitiml Sltttly (i.SoS), which r.mks \yiih 
( 1 . K. Chestfrl.io’st Aaa.'.v ( iMoo) asa< nTmncnt;n \- inspoed l y 
dee]» i.!sis.;ht and adorned by great literary tah'iU U]'on the \\i niiis r l 
the iiiastiT-novelist. The names of other lives, sk'-tehes. artu les and 
<• .tiiii.ates ol Di*. ti n*; aiul his works Avoiild occiipv a. lai'. e .eiiime in 
the mere cuomeiation. See .K. 11. Shei>henl, liir lii.hlioiiro;'hv <■/ 
/>rV7iv.//J {18.S0) ; Janies Co; »’..e’s 0 / ( harlt s 
Pitkrus t l>\ I', (i. Kitton (i.s. Oi; and 

crnMv l»y |. f’. Anderson, ii.ppehderl to Sii T. Marzials's i ite o/ 
CiKnicr, Ditiii us ( .Anjon;.- ll.e earlier ^.la•tc:i;e^. iiiav )>•.■ spi i 


ilv 


(iS.so); f 
I 'he h'cal Puk 
iiS.n> and 


cited the fives by J. Jlotirn and (.. A. lO' 70). tin 
I'iorraphv’ 1‘diled liy the Aineriian R. II. Sloddaid (ih 7 -})' **/ .• 

Ward in the Kngli.sii .Men of I-ellers Seiies that by Sir Leslie 

Slei)h«-n in the i^icliouarv nf Nntiimni Un urn phr. and that 1 > Pro- 
lessor MiiUo in tiieeiglith ediliou fil tin J .ui \( l<' pnrtlin Uritanmin. 
'I'lie J.ctlns were lost issued in two voIuiik :. ediied by his danpiitev 
and .sislci -in- law in iS.So. T'or Dieki.'n.s's <-oiine> ion w'ith E‘ nl the 
lollowin" book.s are sp. riallv valuable : Robi rt !.angton’s < Intatn'^'d 
(tml Vniiih of Ckintrs .nhhrus (iS.S.O; Latiuton’s Pnkeus nud 
Rochester (i.SSo): 'I'lirnnas hnst’s In Knit with CharU'. Ihiknis 
Kitton '! he hit. hens Ctutnirv ( moy,) ; I!. S. Wa.d s 
Ditki us Laud foio-H ; IL v\lU>iit'^ ILnuhtr-. in I'i. ka • l oud 
,- .i! leo;). h'or liirUens's ri'iidin.!.* tom' -;t e C. Dolby s 
Charles Dirknis as J knew hint (iS«4) *. . 1 - 't. h'i'-lds's lu and Out of 
hoors Willi Charles Die.knis (187O); (hailed lout -- niiknis as a 
Header (1872). And loi other aspects ol hi.'^ lin- ‘ ‘ ■ 
f'lUhcr as ./ rcudl him (18*17) ; P. H. l il/.iM.raki s / tie *■/ f />n kevi as 
inealed in his \V:itWtiS (10(^5). -'nid tt. doud DSo;-,) ; b. D. Kitton s 
riunles DU kriisJiis Lite, Writiues and L, i souohtv, a owl id romp* n 
diniii fl0O2) ■ E. Peml.ertoii’s Chorhs IHfkrus aud the. .im! 
JfuKrus's Jorulon (iS- , ; K. MifKams /;o ^ 

KilUm^^Diekensandhis Hlnsleators \ W. I < '?d';TM>»th -.^ uaro s 

Pukrns and his Liieuds and ; .f, W . yu.v. 

Diekens^s Life, aud Work (ic)*q), m.d irva w 

'J hr lUmhnati for March too.S : the recollections ol . .dmunrt 
Yates ’.rrollfU'*-, Tnnns P.avn, Lehmann, R. H. Ilorr-e r.*Hk\vcMif. 
and many olhVrs. ‘ Jhe Dwhendan. u niaKazine (levol*;) h. b^icki nsnu, 
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DICKINSON, ANNA ELIZABETH (1842- ), American 

author and lecturer, was born, of Quaker parentage, at 
Philadelphia, Pennsylvania, on the 28th of October 1842. She 
was educated at the Friends’ Free School in Philadelphia, and 
was for a lime a teacher. In 1861 she obtained a clerkship in the 
United States mint, but was removed for criticizing General 
McClellan at a public meeting. She had gradually become 
widely known as an eloquent and persuasive public speaker, one 
of the first of her sex to mount the platform to discuss the burning 
questions of the hour. Before the Civil War she lec*tured on 
anti-slavery topics,during the war she toured the country on behalf 
of the Saniliiry ( lommission, and also lectured on reconstruction, 
temperance and woman’s rights. She wrote several plays, in- 
cluding The Crown of Thorn ^(1876) ; Mary Tudor (1878), in which 
she appeared in the title-role ; Aurelian(i%‘j^) ; and An American 
Girl (18S0), successfully acted by Fanny Davenport. She also 
publidied anovcl. Which Answer ? (1868) ; A Paying Investment ^ 
a Plea for Education (1876); and A Ragged Register of People y 
Places and Opinions (1879). 

DICKINSON, JOHN (1732-1808), American statesman and 
pamphleteer, was born in Talbot county, Maryland, on the 8th 
of November 1732. He removed with his father to Kent county, 
Delaware, in 1740, studied under private tutors, read law, and in 
1753 entered the Middle Temple, London. Returning to America 
in 1757, he l>egan the practice of law in Philadelphia, was speaker 
of the Delaware assembly in 1760, and was a member of the 
Pennsylvania assembly in 1762-1765 and again in 1770-1776.^ 
He represented Pennsylvania in the Stamp Act Congress (1765) 
and in the continental congress from 1774 to 1776, when he 
was defeated owing to his opposition to the Declaration of 
Independence. He then retireid to Delaware, served for a time 
as private and later as brigadier-general in the state militia, and 
was again a member of the continental congress (from Delaware) 
in 1779-1 7S0. He was president of the executive council, or chief 
executive officer, of Delaware in 1781-1782, and of Pennsylviinia 
in 1782-1785, and was a delegate from J.lelnware, to the Annapolis 
convention of 1 786 and the federal constitutional convention 
of 1787. Dickinson has aptly been called the “ Penman of the 
Revolution No other writer of the day presented arguments so 
numerous, so timely and so popular. He drafted the “ DccUira- 
tion of Rights ” of the Stamp Act Congress, the “ Petition to the 
King ” and the “ Address to the Inhabitants of Queliec ” of the 
congress of 1774, and the .second Petition to the King ” ^ and 
the “ Articles of Confederation ’’ of the second congress. Most 
influential of all, however, were The Letters of a Farmer in 
Pennsylvania, written in 1767-1768 in condemnation of the 
'Fownshend Acts of 1767, in which he rejected speculative 
natural rights theories and appealed to the common sense of 
the people through simple legal arguments. By opposing the 
Declaration of Independence, he lost his popularity and was never 
able entirely to regain it. As the representative of a small state, 
he championed the principle of shite equality in the constitu- 
tional convention, but was one of the first to advocate the 
compromise, which was finally adopted, providing for equal 
representation in one house and proportional representation in 
the other. He was probably influenced by Delaware prejudice 
against IVnnsylvania when he drafted the clause which forbids 
the creation of a new state by the junction of two or more states 
or parts of stales without the consent of the states concerned as 
well as of congress. *After the adjournment of the convention he 
defended its work in a series of letters signed Fabius,” which 
will bear comparison with the best of the Federalist productions. 
It was largely through his influence that Delaware and 
Pennsylvania were the first two states to ratify the Constitution. 
Dickinson. 's interests were not exclusively political. He helped 
to found Dickinson College (named in his honour) at (Carlisle, 
Pennsylvania, in 17S3, was the first president of its board of 

^ Being under the same proprietor and the same govirrnor, 
Pennsylvania Jind Drlaware were so closely connected before the 
Revolution that there was an interehangi? of i>iildic men. 

* The “ Declaration of the Dnited Colonies of North America . . . 
setting forlli the f'auses and the Necessity of their Taking up Arms ’* 
(often erroneously attributed to Thomas Jelfersoii). 


trustees, and was for many years its chief benefactor. He died 
on the 14th of February 1808 and was buried in the Friends’ 
burial ground in Wilmington, Del. 

Sec C. J. Stille, Life and Times of John Dickinson, and P. L. Ford 
(editor). The Writings of John Dickinson, in vols. xiii. and xiv. 
res])ectivcly of the Memoirs of the Historical Society of Pennsylvania 
(Philadelphia, 1891 and 1895). 

DICKSON, SIR ALEXANDER (1777-1840), British artillerist, 
entered the Royal Military Academy in 1793, passing out as 
second lieutenant in the Royal Artillery in tlie following year. 
As a subaltern he saw service in Minorca in 1 798 and at Malta in 
1800. As a captain he took part in the unfortunate Montevideo 
Expedition of 1806-07, and in 1809 he accompanied Howorth 
to the Peninsular War as brigade-major of the artillery. He soon 
obtained a command in the Portuguese artillery, and as a 
lieutenant-colonel of the Portuguese service took part in the 
various battles of 1810-11. At the two sieges of Budazoz, 
Ciudad Rodrig(j, the Salamanca forts and Burgos, he was 
entrusted by Wellington (who had the highest opinion of him) 
with most of the detailed artillery work, and at Salamanca liattle 
he commanded the reserve artillery. In the end he became 
commander of the whole of the artillery of the allied army, and 
though still only a substantive captain in the British service he 
had under his orders some 8000 men. At Vitoria, the Pyrenees 
battles and luulouse he directed the movements of the artillery 
engaged, and at the end of the war received handsome presents 
from the officers wdio had served under him, many of whom were 
his seniors in the army list. Tie was at the disastrous affair of 
New Orleans, but returned to Europe in time for the Waterloo 
campaign. He was present at Qiuilre Bras and Waterloo on the 
artillery staff of Wellington’s army, and subsequently commanded 
the British battering train at the sieges of the PVench fortresses 
left behind the advancing allies. For the rest of his life he was on 
home service, principally as a staff officer of artillery. He died, 
a major-general and G.C.B., in 1 S40. A memorial was erected at 
Woolwich in 1S47. Dickson was one of the earliest fellows of the 
Royal Geographical Society. 

His duirifs kept in the PeninsukT. were the main source of infornui- 
tioii used in Duncan’s History of the Royal Artillery, 

DICKSON, SIR JAMES ROBERT (1832-1901), Australian 
statesman, was born in Plymouth on the 30th of November 1832. 
He was brought up in Glasgow, receiving his education at the 
high school, and became a clerk in the City of Glasgow Bank. 
In 1854 he emigrated to Victoria, but after some years spent 
in that colony and in New South Wales, he settled in 1862 in 
Queensland, where he was connected with many important 
business enterprises, among them the Royal Bank of Queensland, 
lie entered the Queensland House of Assembly in 1872, and 
became minister of works (1876), treasurer (1876-1879, and 1883- 
1887), acting premier (1884), but resigned in r887 on the question 
of taxing land. In 1 889 he retired from business, and spent three 
years in Europe before resuming political life. He fought for 
the introduction of Polynesian labour on the Queensland sugar 
plantations at the general election of 1892, and w^as elected to the 
House of Assembly in that year and again at the elections of 1893 
and 1896. He liccame secretary for railways in 1897, minister for 
home affairs in 1898, represented Queensland in the federal 
council of Australia in 1896 and at the postal conference at 
Hobart in 1898, and in 1898 became premier. His energies were 
now devoted to the formation of an Australian commonwealth. 
He secured the reference of the question to a plebiscite, the result 
of which justified his anticipations. He resigned the premiership 
in November 1899, but in the ministry of Robert Philip, formed 
in the next montli, he was reappointed to the offices of chief 
secrctaryand vice-president of the executive council which he had 
combined with the office of premier. He represented Queensland 
in 11)00 at the conference held in London to consider the question 
of Australian unity, and on his return was appointed minister of 
defence in the first government of the Australian Commonwealth. 
He did not long survive the accomplishment of his political aims, 
dying at Sydney on the loth of January 1901, in the midst of 
the festivities attending the inauguration of the new slate. 
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DICOTYLEDONS, in botany, the larger of the two great classes 
of angiosperms, embracing most of the common flower-bearing 
plants. The name expresses the most universal character of the 
class, the importance of which was first noticed by John Ray, 
namely, the presence of a pair of seed-leaves or cotyledons, in 
the plantlet or embryo contained in the seed. The embryo is 
generally surrounded by a larger or smaller amount of foodstuff 
(endosperm) which serves to nourish it in its development to 
form a seedling when the seed germinates ; frequently, however, 
as in pea or bean and their allies, the whole of the nourishment for 
future use is stored up in the cotyledons themselves, which then 
l>ecome thick and fleshy. In germination of the seed the root of 
the embryo (radicle) grows out to get a holdfast for the plant ; 
this is generally followed by the growth of the short stem 
immediately above the root, the so-called “ hypocotyl,-’ which 
carries up the cotyledons above the ground, w’here they spread 
to the light and become the first green leaves of the plant. 
Protected between the cotyledons and terminating the axis of the 
plant is the first stem-bud (the plumule of the embryo), by the 
further growth and development of which the aerial portion of 
the plant, consisting of stem, leaves and branches, is formed, 
while the development of the radicle forms the root-system. 
The size and manner of grow'th of the adult plant show a great 
variety, from the small herb lasting for one season only, to the 
forest tree living for centuries. The arrangement of the conduct- 
ing tissue in the stem is clairacteristic ; a transverse section of 
the very young stem shows a number of distinct conducting 
strands — vascular bundles- -arranged in a ring round the pitli ; 
these soon become united to form a closed ring of bast and 
wood, separated by a layer of formative tissue (cambium). In 
peremnitils the stem shows a regular increase in thickness each 
year by the addition of a new ring of wood outside the old one 
— for details of structure see Pt.a nts : Anatomy, A similar growth 
occurs in the root. This increase in the diameter of stem and root 
is correlated with the increase in leaf-area each season, due to the 
continued production of new leaf-bearing branches. A character- 
istic of the class is afforded by the complicated network formed 
by the haf-veins, — well seen in a skeleton leaf, from which the soft 
parts liave lieen removed by miiccration. The parts of the 
flower are most frecjuently arranged in fives, or multiples of fives ; 
for instance, a common arrangement is us follows, — five sepals, 
succeeded by five petals, ten stamens in two sets of five, and five 
or fewer carpels ; an arrangement in fours is less frequent, wdiile 
the arrangement in threes, so common in monocotyledons, is rare 
in dicotyledons. In .some orders the parts are numerous, chiefly 
in the case of the stamens and the carpels, as in the buttercup and 
other members of the order Ranunculaceae. There is a very wide 
range in the general structure and arrangement of the parts of the 
flower, associated with the means for ensuring the transference of 
pollen ; in the simplest cases the flower consists only of a few 
stamens or carpels, with no enveloping sepals or petals, as in the 
willow, while in the more elaborate type eaeli series is represented, 
the whole forming a complicated structure closely comilated 
with the size, form and habits of the pollinating agent (see 
Flowkr). The characters of the fruit and seed and the means 
for ensuring the dispersal of the seeds are also very varied (see 
Kruh'). 

DICTATOR (from the Lat. dictate, frequentative of dicere, to 
speak). In modern usage this term is loosely used for a personal 
ruler enjoying extraordinary and extra-constitutional power. 
The etymological sense of one who “ dictates ” — i.e, one whose 
word (rff c/Mw) is law (from which that of one who “ dictates,” i.e, 
speaks for some writer to record, is to lx; distinguished)- -has 
been assisted by the historical use of the term, in ancient times, 
for an extraordinary magistrate in the Roman com niori wealth. 
It is unknown precisely how the Roman word came into use, 
though an ex]>lanation of the earlier official title, magister popidi, 
throws some light on the subject. That designation may mean 

head of the (infantry) host as opposed to his subordinate, the 
ma^isUf equituin,ycho w^as “lu?ad of the cavalry.” If this explana- 
tion be accepted, emphasis was thus laid in early times on the 
military aspect of the dictatorship, and in fact the office seems to 


have been instituted for the purpose of meeting a military crisis 
such as might have proved loo serious for the annual consuls with 
their divided command. Later constitutional theory held that 
the repression of civil discord was also one of the motives for the 
institution of a dictatorship. Such is the view expressed by 
Cicero in the l)e le^ibus (iii. 3, y) and by the t*myM*ror ('laudiiis 
in his extant Oratio (i. 28). Tins function of the office, although 
it may not have lieen contemplated at first, is attested by 
the internal history of Rome. In the crisis «.»f the agitation that 
gathered round the Licinian laws (367 u.c.) a dictator was ap- 
pointed, and in 314 n.c. we have the notice of a dictator created 
for purposes of criminal jurisdiction {quaeslioniims excrcendis). 
The dictator appointed to mei‘t the dangers of war, sedition or 
crime was technically describeil as “ the administrative dictator ” 
{rei germniae causa). Minor, or mendy formal, needs of the state 
might lead to the creation of otlier types of this oflicc. 'Lhus we 
find dictators destined lo hold the elections, to iiuike out the list 
of the senate, lo celebrate games, to establish festivals, and to 

drive the nail into the temple, of Jupiter an act of natural 

niiigic which was believed to avert pestilence. 1’hesc dictators 
appointed for minor fiurposes w'erc expected to retire from olfic.e 
as soon as their function w:is completed. The “ administrative 
dictator ” held office for at least six months. 

The powers of a dictator were a tcmjiorary rtw ival of those 
of the kings ; but there were some limitations to his authority, 
lie was never concerned with civil jurisdiction, and was 
dependent on the senate for supplies of money, llis military 
authority was confined to Italy ; and his power of life and death 
ov(T the citizens was at an early period limited by law. It was 
firobably the lex Valeria of 300 b.c. tliat made him subject to the 
right of criminal appeal {provocatio) within the limits of the city. 
But during his tenure of power all the magistrates of the j)e(»ple 
wer(; regarded as his subordinates ; and it was even held that 
the right of assistance (auxiliuw), furnislied by the trilnines of the 
plebs to members of th(^ citizen body, should not be effectively 
excn*ised when tlie stale was under this typi* of mart iai law. 'Phe 
dictator was nominated by one of the consuls. But here as else- 
where the senate asserted its authority over the magistrates, and 
till: view was finally held that the .senate should not only suggest 
the need of rumination hut also the name of tlu* nominee. .After 
the nomination, the impcriuin of the dictator was confirmed by 
a lex ruriata{s{^v Comitia). 'lo emphasize the superiority of this 
imperiuin over that of tlu: consuls, the dictator might be preceded 
l)y twenty-four lictors, not by the usual twelve ; and. at least in 
the earlier period of the olfici*, these lictors bore the axes, the 
symbols of life and death, within the city walls. 

Tradition rejiresents the dictatorship as having a life of three 
centuries in the history of the Roman state. The first dictator 
is .said to h..ive been iTealed in 50T Ji.c. : the last of the 
“administrative” dictators belongs to the ye.ir 216 n.r. It was 
an oflicc that was incompatible both with the growing spirit <•< 
constitutionalism and with tlu; gn^atcr security of the city ; and 
the epoch of the Second Tiinic War was marked by exiierinicnls 
with the office, such as thi^ el(‘ction of (). Faliiiis Maximus by the* 
people, and the eo-dictatorship of M. Minueius with Fabius, which 
heralded its disuse (sei: I’liNic VVaks). The emergeni \ offiiT of 
the early and miildle Republic, has few points of contac t , except 
those of the extrjiordinary position and almost unfettered 
authority of its holder, with the dictatorshiji as rc'viscd liy Sulla 
and by Caesar. Sulla^s dietatorsliip wa.- the' form taken b>' ti 
provisional government. He: was created “ for the establishment 
of the Republic.” It is less certain whether the dictatorships held 
by C'aesar were of a consciously provisional character. Since the 
office represented the* only supreme hnperium in Rome, it w;!s 
the natural resort of the founder of a monarchy (.see Si:i.la and 
Caesak). Ostensibly to prevent its further use for such a purpose, 
M. Antonins in 4.1 nr. carried a law aliolishing the dicl:i.tor.ship : s 
a part of the constitution. 

Bun.RiouAeHY.- MoiTiinsi.n, Romisches Staatsrccht, ii. 14 1 foil, 
(m! ef!., l-i^ipzivr, ; Her/og, ('•cachichie muJ System der 

scheH SiatdsrrriassiiOf^, 1 . 71'^ loll. (I..eipz:ig, I J’Jiilly-W a, 

RcalemyclopcifUc. v. 370 loll, (new edition. .Stuttgart, 1S03. <^r.) ; 
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l^ngc, Romische AlterfhUmer, i. 542 foil. (Derlin, 1856. &c.); Darcm- 
bcrg-Sa^lio, Diciionnaire des antiquitis grecques ei romaines, ii. 161 
foil. (1S75, &c.) ; llaverfield, “ TIkj Abolition of the Dictatorship/* 
in Classical Review, iii. 77. (A. IT. J. G.) 

DICTIONARY. In its proper and most usual meaning a 
dictionary is a book containing a collection of the words of a 
language, dialect or subject, arranged alphabetically or 
DenaMoa gome other definite order, and with explanations in the 

butory. Same or somc Other language. Wlien the words are few in 
number, Ix^ing only a small part of those belonging to 
the subject, or when they arc given without explanation, or some 
only are explained, or the explanations are partial, the work is 
called a vocabulary ; and when there is merely a list of explana- 
tions of the technical words and expressions in somc particular 
subject, a glossary. An alphabetical arrangement of the words 
of some l)Ook or author with references to the plac 4 ;s where 
they occur is called an index (q.v,). When under each word 
the phrases containing it are added to the references, the work is 
calked a concordance. Sometimes, however, these names are given 
to true dictionaries ; thus the great Italian dictionary of the 
Accademia della Crusca, in six volumes folio, is called Vocabolario, 
ar)d Ernesti’s dictionary to (jcero is called Index, W'hen the 
words are arranged according to a definite system of classification 
under heads and subdivisions, according to their nature or their 
meaning, the book is usually called a classed vocabulary ; but 
when suificient explanations are given it is often accepted tis a 
dictionary, like the Onomasticon of Julius Pollux, or the native 
dictionaries of Sanskrit, Manchu and many other languages. 

Dictionaries were originally books of reference explaining the 
words of a language or of s<»me part of it. As the names of 
things, as well as those of persons and places, arc words, and 
often require explanation even more than other classes of words, 
they were necessarily included in dictionaries, and often to a very 
great extent. In time, books were devoted to them alone, and 
were limited to special subjects, and these have so multiplied, 
that dictionaries of things now rival in number and variety those 
of words (»r of languages, while, they often far surpass them in bulk. 
There are dictionaries of l)iography and history, real and fictitious, 
general and special, relating to men of all countries, characters 
and professions ; the Englisli Dictionary of National Biography 
(see Bioouapiiy) is a great instance of one form of these ; 
dictionaries of bibliography, relating to all books, or to those 
of some particular kind or country ; dictionaries of geography 
(sometimes called gazeUcers) of the whole world, of particular 
countries, or of sniidl districts, of towns and of villages, of 
Ciistle.s, monasteries and other buildings. 'IhiTc arc dictionaries 
of philosophy; of the Bible; of mathematics; of natural lustory, 
zoology, bi)Umy ; of birds, trees, plants and flowers ; of 
chemistry, geology and mineralogy ; of architecture, painting 
and music ; of medicine, surgery, anatomy, pathology and 
physiology ; of diplomacy ; of law , canon, civil, statutory and 
criminal ; of political and social sciences ; of agriculture, rural 
economy and gardening ; of commerce, navigation, horse- 
manship and the milibiry arts; of mechanics, machines and 
the manual arts. There are dictionaries of antiquities, of 
chronology, of dates, of genealogy, of heraldry, of diplomatic.s, <)f 
abl)rcviiitions, of useful receipts, of monograms, of adulterations 
and of ver\’ many other subjects. These works arc separately 
referred to in the bibliographies attached to the articles on the 
separate subjects. Artd lastly, there are dictionaries of the arts 
and sciences, and their comprehensive offspring, encyclopaedias 
(</.v.), which include in themselves every branch of knowledge. 
Neitht:r under the beading of dictionary nor under that of 
encyclopaedia do \vc pnipose to include a mention of every work 
of its class, but many of these will be referred to in the separate 
articles on the sul)jects to which they pertain. And in this 
article w^e confine ourselves to an account of those dictionaries 
which are primarily word-books. This is practically the most 
convenient distinction from the subject-book or encyclopaedia ; 
thvmgh the two characters are often combined in one work. Thus 
the* Century Dictionary has encyclopaedic features, while the 
present edition of the Encyclopaedia Britannica, restoring its 


earlier tradition but carrying out the idea more systematically, 
also embodies dictionary features. 

Dictitmarium is a word of low or modem Latinity '; diclio, 
from which it was formed, was used in medieval Latin to mean 
a word. Lexicon is a corresponding word of Greek origin, 
meaning a book of or for words — a dictionary. A glossary is 
properly a collection of unusual or foreign words requiring 
explanation. It is the name frequently given to English 
dictionaries of dialects, which the Germans usually call idioticon^ 
and the Italians vocabolario, Wbrierhiichy a book of words, was 
first used among tlie Germans, according to CJrimm, by Kramer 
(17 19), imitated from the Dutch woordenhoek. From the Germans 
the Swedes and Danes adopted ordbok^ ordbog. The Icelandic 
ordabok, like the German, contains the genitive plural, llie 
Slavonic nations use slovar, slovnik, and the southern Slavs 
ryetshnikf from slovOy ryetshy a word, formed, like dictionary 
and lexicon, without composition. Many other names have been 
given to dictionaries, as thesaurusy Sprachschatz, cornucopia, 
gazophylaciuniy comprehensorium, catholicony to indicate their 
completeness ; manipulus predicantiuniy promptorium puerorum, 
liber memorialisy hortus vocabulorunty ionia (a violet bed), alveary 
(a beehive), kamoos (the sea), hap kulzum (the seven seas), L^ze 
Hen (a standard of character), onofnaslicon, nomenclator, bihlio- 
theca, elucidarioy Mundart-sammlung, clavis, scala, pharelra,^ La 
Crusca from the great Italian dictionary, and Calepino (in Spanish 
and Italian) from the Latin dictionary of (.alcpinus. 

The tendency of great dictionaries is to unite in themselves all 
the peculiar features of special dictionaries. A large dictionary 
is most useful when a word is to be thoroughly studied, or when 
there is difficulty in making out the meaning of a word or phrase. 
Special dictionaries are mf)re useful for special purposes ; for 
instance, synonyms are best studied in a dictionary of synonyms. 
And small dictionaries are more convenient for frequent use, as 
in translating from an unfamiliar language, for words may be 
found more quickly, and they present the words and their 
meanings in a concentrated and compact form, instead of being 
scattered over a large space, and separated by other matter. 
Dictionaries of several languages, called polyglots, are of different 
kinds. Some arc polyglot in the vocabulary, but not in the 
explanation, like Johnson's dictionary of Persian and Arabic 
explained in English; some in the interpretation, but not in the 
vocabulary or explanation, like Calepini octoglotton, a Latin 
dictionary of I^tin, with the meanings in seven languages. 
Many great dictionaries are now polyglot in this sense. Some are 
polyglot in the vocabulary and interpretation, but are explained 
in one language, like JaPs Glossaire nautique, a glossary of sea 
terms in many languages, giving the equivalents of each word in 
the other languages, but the explanation in French. Pauthier’s 
Annamesc Dictionary is polyglot in a peculiar way. It gives 
the (Linese characters with their pronunciation in C'hinesc and 
Annamesc. Special dictionaries are of many kinds. There are 
technical dictionaries of etymology, foreign words, dialects, 
secret languages, slang, ncolog\’, barbarous words, faults of ex- 
pression, choice words, prosody, pronunciation, spelling, orators, 
poets, law, music, proper names, particular authors, nouns, verbs, 
pjarticiples, particles, double forms, difficulties and many others. 
Pick’s dictionary (Gottingen, 1868, 8vo ; 1874-1876, 8vo, 4 vols.) 
is a remarkable attempt to ascertain the common language of 
the Indo-European nations before each of their great separations. 
In the second edition of his Etymologische Forschungen (Lemgo 
and Detmoldt, 1859-1873, 8vo, 7217 pages) Pott gives a 
comparative lexicon of Indo-European roots, 2226 in number, 
occupying 5140 pages. 

* Joannes de C'.arkindia (John Garland; fl. 1202-1252) gives 
the following <’xplanation in his Dictionaritis, which is a classed 
vocabulary : — “ Dictionarius dicilur libellus iste a dictionibiis niagis 
necessariis, quas tenet ur quilibel scolaris. non tantum in scrinio de 
lignis facto, sed in cordis armariolo firmiter retinere.’* This has been 
supposed to be the first use of the word. 

* An excellent dictionary of quotations, perhaps the first of the 
kind : a larre folio volume printed in Strassburg about 1475 is 
entitled ** I’haretra auctoriiates ct dicta doctorum, philosophorum, 
et poetanim continens.” 





x\t no time was progress in the making of general dictionaries 
so rapid as during the second half of the 19th century. It is to 
be seen in three things : in the perfecting of the theory of what 
a general dictionary should be ; in the elaboration 
MModB. methods of collecting and editing lexii:ographic 
materials ; and in the magnitude and improved quality of the 
work which has been accomplished or planned. Each of these 
CAn best be illustrated from English lexicography, in which the 
process of development has in all directions been carried farthest. 
The advance that has been made in theory began with a radical 
change of opinion with regard to the chief end of the generid 
dictionary of a language. The older view of the matter was that 
the lexicographer should furnish a standard of usage — should 
register only those words which are, or at some period of the 
language have been, “ good ” from a literary point of view, with 
their “ proper ” senses and uses, or should at least furnish the 
means of determining what these arc. In other words, his chief 
duty was conceived to be to sift and refine, to decide authori- 
tatively questions with regard to good usage, and thus to fix the 
language as completely as might be possible within the limits 
determined l)y the literary taste of his time. Thus the Accademia 
della Crusca, founded near the close of the i6th century, w'as 
established for the purpose of purifying in this w'ay the Italian 
tongue, inid in 1612 the Vocabolario degli Accademici della 
Crusca, long the standard of that language, was published. The 
Academic Eran^aise, the first edition of w'hose dictionar>' 
appeared in 1694, had a similar origin. In England the idea of 
constructing a dictionary upon this principle arose during the 
second quarter of the i8th century. It was imagined by men of 
letters — among them Alexander Pope — that the English language 
had then attained such perfection that further improvement was 
hardly possible, and it was feared that if it were not fixed by 
lexicographic authority deterioration would soon begin. Since 
there was no English Academy,’^ it was necessary tliat the task 
should fall to some one whose judgment would command respect, 
and the miin who undertook it was Samuel Johnson. His dic- 
tionary, the first edition of which, in two folio volumes, jippeared 
^7.‘55> was in many respects admiralile, but it w'as inade 
ijuale even as a standard of the then existing literary usage. 
Johnson himself did not long entertain the belief thiit the natural 
development of a language c;m lie arrested in that or in any 
other way. His work was, however, generally accepted as a final 
authority, and the ideas upon which it was founded dominated 
English lexicography for more than a century. The first effective 
pr(kt est in England against the supremacy of this literary view w^as 
made by Dean (later Archbishop) Trench, in a paper on “ Some 
Deficiencies in Existing English Dictionaries ” read before the 
Philological Society in 1857. “ A dictionary,” he said, “ accord- 
ing to that idea of it which seems to me alone capable of l>eing 
logically maintained, is an inventory of the lanpiage ; much more, 
but. this primarily. . . . It is no task of llic maker of it to select 
the ^ood words of the language, i . . The business which he has 
undertaken is to collect and arrange all words, whether good or 
had, whether they commend themselves to his judgment or other- 
wise. * , , He is an historian of [the language], not a criticP 
That is, for the literary view of the chief end of the general 
dictionary should be substituted the philological or scientific. 
In Germany this substitution had already been effected by Jacob 
and Wilhelm Grimm in their dictionary of the German language, 
the first volume of w^bich appeared in 185.1. In brief, then, the 
modern view is that the general dictionary of a language 
should be a record of all the words- -current or obsolete — of 
that language, with all their meanings and uses, but should not 
attempt to be, except secondarily or indirectly, a guide to 
“ good ” usages A “ standard ” dictionary has, in fact, been 
recognized to be an impossibility, if not an absurdity^ 

This theoretical requirement must, of course, be modified 
considerably in practice# The date at which a modem language 
is to he regarded by the lexicographer as “ beginning ” must, as 
a rule, be somewhat arbitrarily chosien ; w'hile considenible 
portions of its earlier vocabulary cannot be recovered Ijecausc 
of the incompleteness of the literary record. Moreover, not even 
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the most complete dictionary can include all the words which tlie 
records — earlier and later — ^actually contain. Many words, that 
is to say, which are found in the literature of a language cannot 
be regarded as, for lexicographic purposes, belonging to that 
language ; while many more may or may not be held to belong 
to it, according to the judgment- almost the whim — of the 
individual lexicographer. This is cspeciiilly true of the English 
tongue. “ 'J’hat vast aggregate of words and phra es wliich 
constitutes the vocabulary of English-speaking mc;n presents, to 
the mind that endeavours to gras}> it as a definite whole, the 
^spcct of one of those nebulous masses familiar to the astronomer, 
in which a clear and unmistakable nucleus shades off on all sides, 
through zones of decreasing brightness, to a dim marginal film 
that seems to end nowhere, but to lose itself im]iercei)libly in 
the surrounding darkness” (Dr J. A. 11 . Murray, Oxford 
Diet. General Explanations, p. xvii). This marginal film ” of 
words with more or less doulitful claims to recognition includes 
thousands of the terms of the natural sciences (tlie New -Palin 
classificatory names of zoology and botany, names of chemical 
compounds and of minerals, and the like) ; lialf-naturalized 
foreign words ; dialectal words ; slang terms ; trade names 
(many of w'hich have passed or are passing into common use) ; 
proper names and many more. Many of these even the most 
complete dictionary should exclude ; others it should include ; 
but where the line shall be drawn will always remain a vexed 
question. 

Another important principle upon which Trench insisted, and 
which also expresses a requirement of modern scientific philology, 
is that the dictionary shall be not merely a record, Init also an 
historical record of words and their uses, h’roni th(‘ lilerary point 
of view the most important thing is present usage. To that alone 
the idea of a “ standard ” has any application. Dictionaries of 
the older type, therefi»rc, usually make the common, or “ proper ” 
or “ root” meaning of a word tluj starting point of its definition, 
and arrange its other senses in a logical or accidental order 
commonly ignoring the historical order in which the various 
meanings arose. Still less do they attempt to give data, from 
which the vocabulary of the language at any ])revioiis ])eriod may 
be determined. Tlie philologist, however, for whom the growth, 
or progresF*v(‘ alteration, of a language is a fa(*t (»f central 
importanc'c, regards no record of a language as conipk^tt; which 
does not exhibit this growth in its successive stages. He dt'sires 
to know when and where each word, and e,arh form and sense 
of it, are first found in thc^ language ; if the word or .sense is 
obsolete, when it died ; and any other fact that throw s light upon 
its history. He requires, accordingly, of the lexicographer that, 
liaving ascertained these data, he shall make them the foundation 
of his exposition— in particular, of the* division and arrangement 
of his definitions, that sense being placed first which appeared 
first in order of time. 1 n other words, ea«'h a riicle in the di^t ionary 
shrmld furnish an orderly biography of the w'ord of which it 
treats, each w^ord and sense Ix^ing so tlated that the exact lime 
of its appearance and the dura lit mi of its use may as nearly as 
possible be determined. This, in ])rinciplc, is the method o( the 
new lexicography. In practice it is subject to liinitalions similar 
to those of the vocabulary mentioned above. Incornplettaiess 
of the early record is here an even greater obstacle : and there 
arc many words whose history is, for one reason or another, so 
unimportant that to treat it elaborately would lx a waste of 
lalxair and space. 

llie adoption of the historical principle involves a further n<»te- 
w'ortby modification of older methods, namely, an irnporUint 
extension of the u.se of fjuotations. To Dr Johnson l.)elongs the 
( redit of showing how us(;fiil, when pniperly chosen, they may he, 
not only in corroborating the lexicographer’s statements, but also 
in revealing special shades of meaning or variations use w’hirh 
his definitions cannot well express. No part of Johnson’s work 
is more valuable than this. 'Ibis idea was more fully developed 
and applied l)v Dr Charles Richardson, wlH)se Diriimwry 
of the En^shLanguap . . . Illustrated by Quotations from the 
Best Authors (1835-1836) still remains a most valuable collection 
of literary illustrations. Lexicographers, however, have, with 
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few exceptions, until a recent date, employed quotations chiefly 
for the ends just mentioned — as instances of use or as illustra- 
tions of correct usage — ^with scarcely any recognition of their 
value as historical evidence ; and they have taken them almost 
exclusivTiy from the works of the “ best ” authors. But since all 
the data upon which concrlusions with regard to the history of 
a word can be based must be collected from the literature of 
the language, it is evident that, in so far as the lexicographer 
is required to furnish evidence for an historical inference, a 
quotation is the best form in which he can give it. In fact, 
extracts, properly selected and grouped, are gcncraHy sufficient to 
show the entire meaning and biography of a word without the aid 
of elaborate di^fmitions. The latter simply save the reader the 
trouble of drawing the proper conclusions for himself. A further 
rule of the new lexicography, accordingly, is that quotations 
should be used, primarily, as historical evidence, and that the 
history of words and meanings should be exhibited by means of 
them. The earliest instance of use that can be found, and (if the 
word or sense is obsolete) the latest, are as a rule to be given ; 
while in the case of an important word or sense, instances Uiken 
from successive periods of its currency also should Ixi cited. 
Moreover, a quotation which contains an important bit of 
historical evidence must be used, whether its source is “ good,” 
from the literary point of view, or not — ^whether it is a classic 
of the language or from a daily newsi)aper ; though where choic.e 
is piwsibhf, preference should, of ctnirse, be given to quotations 
extracted from the works of the best writers. This rule does not 
do away with the illustrative ust; t)f (flotations, which is still 
recognized as highly important, but it subordinates it to their 
historical use. It is necessary to add that it implies that tlic 
extracts must be given exactly and in the original spelling and 
capitalization, a<Turatcly dated, and furnished with a precise 
reference to author, Viook, volume, page and edition ; for 
insistence upon these requirements — which are obviously im- 
portant, w'hatevcr the use of the (juotation may be— is one of the 
most noteworthy of modern innovations. Johnson usually gave 
simply the auth<ir’s nami?, and often quoted from memory and 
inaccurately ; and many of his successors to this day have 
followed - altogt'ther or to some extent — his example. 

The chief difficulty in the way of this use of quotations— after 
the difficulty of collection — is that of finding space for them in a 
dictionary of reasonable sizt'. Preference must be given to those 
which are essential, the number of those which are cited merely 
on methodical grounds being made as small as possible. It is 
hardly necessary to add that the negative evidence furnished by 
(|uot£iti()ns is generally of little value : one can seldom, that is, 
be certain that the lexicographer has actually found the earliest 
or the latest use, or that the word or sense has not been current 
during some intermediate period from which he has no quotations. 

T.aslly , a much more important place in the scheme of the ideal 
dictionary is now assigned to the etymoht^y of words. 'J'his may 
be attributt!d, in part, to the recent rajiid development of ety- 
mology as a science, and to the greater almndanee of trustworthy 
data ; but it is chiefly due to the fact that from the historical 
point of view the connexion between that section of the biography 
of a word which lies within the language* -subsequent, that is, 
to the time when the language may, for lexicographical purposes, 
be assumed to have, begun, or to the time when the word was 
adopted or invented — and its antecedent history has become more 
vital and interesting. Etymology, in other words, is essentially 
the history of the form of a word up to the time when it liecame 
a part of the language, and is, in a measure, an extension of the 
history of the development of the word in the language. More- 
over, it is the only means by which the exact relations of allied 
words can be ascertained, and the .separation of words of the same 
form but of diverse origin (homonyms) can be effected, and is 
thus, for the dictionary, the foundation of all family history and 
correct genealogy. In fact, the attention that has been paid to 
these two i3oints in the best recent lexicography is one of its 
distinguishing and most important characteristics. Related to 
the etymology of words are the changes in their form which may 
have (Occurred while they have been in use as parts of the language 


— ^modifications of their pronunciation, corruptions by popular 
etymology or false associations, and the like. The facts with 
regard to these things which the wide research necessitated 
by the historical method furnishes abundantly to the modem 
lexicographer are often among the most novel and interesting 
of his acquisitions. 

It should be added that even approximate conformity to the 
theoretical requirements of modern lexicography as above out- 
lined is possible only under conditions similar to those under which 
the Oxford New English Dictionary was undertaken (see below). 
The labour demanded is too vast, and the necessary bulk of the 
dictionary too great. When, however, a language is recorded 
in one such dictionary, those of smaller size and more modest 
pretensions can rest upon it as an authority and conform to it 
as a model so far as their special limitations permit. 

The ideal thus developed is primarily that of the general 
dictionary of the purely philological type, but it applies also to 
the encyclopaedic dictionary. In so far as the latter is strictly 
lexicographic- - deals with words as words, and not with the things 
they denote — it should be made after the model of the former, 
and is defective to the extent in which it deviates from it. The 
addition of encyclopaedic matter to the philological in no way 
affects the general principles involved. It may, however, for 
practical reasons, modify their application in various >vays. For 
example, the number of obsolete and dialectal words included 
may \ye much diminished and the number of scientific terms (for 
instance, new Latin botanical and zoological names) be increased ; 
and the relative amount of space devoted to etymologies and 
quotations may be lessened. In general, since liuoks of this kind 
are designed to serve more or less as works of general reference, 
the making of them must be governed by considerations of 
practical utility which the compilers of a purely philological 
dictionary are not obliged to regard. Tbo encyclopaedic type 
itself, although it has often been criticized as hybrid — as a mixture 
of two things which should be kept distinct - -is entirely defensible. 
Between tlie dictionary and the encyclopaedia the dividing line 
cannot sharply drawn. There arc words the meaning of which 
cannot be explained fulh* without some description of things, 
and, on the other hand, the description of things and processes 
often involves the diifinition of names. To the combination of 
the two objection cannot justly be made, so long as it is effected 
in a way— with a selection of material — that leaves the dictionary 
essentially a dictionary and not an encyclopaedia. Moreover, 
the large vocabulary of the general dictionary makes it possible 
to present certain kinds of encyclopaedic matter with a degree of 
fulness and a convenience of arrangement which are possible in 
no single work of any other class. In fact, it may be said that if 
the encyclopaedic dictionar}’ did not exist it would have to be 
invented ; that its justification is its indispeiisableness. Not 
the least of its advantages is that it makes legitimate the use of 
diagrams and pictorial illustrations, which, if properly selected 
and executed, are often valuable aids to definition. 

On its practical side the advance in lexicography has consisted 
in the clalioration of methods long in use rather than in the in- 
vention of new ones. The only way to collect the data upon which 
the vocabulary, the definitions and the history' are to be based 
is, of course^ to search for them in the written monuments of the 
language, as all lexicographers who have notmerely borrowed from 
their predecessors have done. But the wider scope and special 
aims of the new' lexicography demand that the investigation shall 
be vastly more comprehensive, systematic and precise. It is 
necessary, in brief, that, as far as may be possible, the literature 
(of all kinds) of every period of the language shall l)e examined 
systematically, in order that all the wor(is, and senses and forms 
of words, w'hich have existed during any period may be found, 
and that enough excerpts (carefully verified, credited and dated) to 
cover aU the essential facts shall be made. The books, pamphlets , 
journals, newspapers, and so on which must thus be searched will 
be numbered by thousands, and the quotations selected may (as 
in the case of the Oxford New English Dictionary) be counted by 
millions. This task is beyond the powers of any one man, even 
though he be a Johnson, or a Littre or a Grimm, and it is now 
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assipccl to a corps of readers whose number is limited only by the 
ability of the editor to obtain such assistance. The modern 
method of editing the nuiterial thus accumulated- the actual 
work of compilation— also is characterized l^y the application of 
the principle of the division of lakiur. Johnson boasted that his 
dictionary was written with but little assistance from the learned, 
and the same was in large measure true of that of Littre. Such 
attempts on the part of one man to write practically the whole of 
a general dictionary are no longer possible, not merely l^ecause of 
the vast lalx)ur and philological research necessitated by modern 
aims, but more especially because the immense development of 
the vocabulary of the special sciences renders indispensable the 
assistance, in the work of definition, of persons who are expert in 
those sciences. The tendency, accordingly, has been to enlarge 
greatly the editorial staff of the dictionary, scores of sub-editors 
and contributors being now employed where a dozen or fewer 
were formerly deemed sufficient. In other words, tlie making of 
a “ complete ” dictionary has become a co-operative enterprise, 
to the success of which workers in all the fields of literature anil 
science contribute. 

The most complete exemplification of tliesc principles and 
methods is the Oxford New English Dictionary^ on historical 
principles^ founded mainly on materials collected hy the Philo- 
logical Society. Tin's monumental work originated in the sug- 
gestion of Trench that an attempt should be made, under the 
direction of the Thilological Society, to complete the vocabulary 
of existing dictionaries and to supply the historical information 
which they lacked. The suggestion was adopted, considerable 
material w^as collected, and Mr Herbert Coleridge was appointed 
general editor. Tie died in iS6i, and was succeeded by Dr F. J. 
J'urnivall. Tattle, however, was done, beyond the collection of 
(luotations — ^abtnit 2,000,000 of which were gathered -until in 
1878 the expense of printing and publishing the proposed 
dictionary was assumed hy the Delegates of the University ITess, 
and the editorship was entrusted to Dr (afterwards Sir) j. A. Tl. 
Murray. As the historical point of beginning, the middle of the 
J2lh century was selected, all words that were obsolete at that 
date being excluded, though the history of words that were 
current both before and after that date is given in its entirety ; 
and it was d(?cided that the search for quotations — which, accord- 
ing to the original design, was to cover the entire literature down 
to the beginning of the 16th century and as much of the subse- 
(juent literature (especially the works of the more important 
writers and works on special suVijccts) as might be possilde — 
should be made more thorough. More than 800 readers, in all 
parts of the world, offered their aid ; and when the preface to tlie 
first volume appeared in 1888, the editor was able to announce 
that the readers had increased to 1300, and that 3,500,000 of 
quotations, taken from the writings of more than 5000 authors, 
had already been amassed. The whole work was planned to be 
completed in ten large volumes, each issued first in smaller parts. 
'Fhe first part was issued in 3884, and by the beginning of igio 
the first part of the letter S had been reached. 

The historical method of exposition, particularly hy quota- 
tions, is applied in the Neiv English Dictionary^ if not in all cases 
with entire suc'cess, yet, on the whole, with a regularity and a 
precision which leave little to he desired. A minor fault is that 
excerpts from .second or third rate authors have occasionally been 
used where better ones from writers of the first class either must 
have been at hand or could have been found. As was said above, 
the literary qualit)' of the question is highly important even | 
in historical lexicography, and should not be neglected un- | 
necessarily. Other special features of the book are the complete- 
ness with which variations of pronunciation and orthography 
(with dates) are given ; the fulness and scientific excellence of the 
etymologies, which abound in new information and <*orrections 
of old errors ; the phonetic precision w'ith which the present 
(British) pronunciation is indicated ; and the claliorate sub- 
division of meanings. The definitions as a whole arc marked In' 
a high degree of accuracy, though in a certain numlier of cases 
(not explicable hy the date of the volumes) the lists of meanings 
are not so good as one would expect, as compared (say) with 
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the CetUttry Dictionary. Work of such magnitude and quality is 
possil )lc, practically , only >vhen the edi lof of t hedictionar y ca n com- 
mand not merely the aid of a very large, number of scholars and 
men of science, but their gratuitous aid. In this the Nev^ English 
IHctionary has hcvn singularly fortunate. 'Hie conditions under 
whic.h it originated, and its aim, have interested .scholars cvery- 
wlxtre, and led them to conlrilnitc to the perfecting of it their 
know ledge and time. 1 he long list of names of such helpers in Sir 
J . A. IT. Murray's preface is in curious iHintrast with their absence 
from Dr Johnson’s and the few which are giN'en in that of l.ittr^. 
The editor’s principal assistants were Dr Henry Bradley and 
Dr W. A. Craigie. Of the dictionary as a whole 'it may be .Siiid 
that it is one of the greatest achievements, whether in literature 
or science, of modern TCnglish scholarship and ri!scarch. 

'Hio New Ens^lish Duliomiry fiirnislies for the liist liiiu* data from 
winch the extent of the KntiJish word -si ore at anv riven «nd 

the direction and rapidity of its «roNvth. can liiiiiy be rrtiniatef:. 
l‘or this pm pose the. materials furnished by tin* t>Jder dictionaries are 
quite insufficient, on account of their incompleteness and nnhistorical 
character. For example joo pa.‘;es of tlie New Enfjlish J)htioiutry 
(from the letter Jl) contain 1002 words, of which, as the (lat<‘d quota- 
tions .sliow, 585 were current in 17,^0 (ilioii^h some, of course, were 
very rare, some di.alectal, and so on). 391 were obsolete at that date, 
and 226 have since conic* into use. Jhit of the more t luin 700 words — 
current or olisolete -which Johnscni might tlius have rec;orded he 
actually did record only about 300. l.atcT dictionaries give more- of 
them, but they in no way .show llieir status at the date in cpiestion. 
It is worth noting that tlie liguies gi\t 1 seem to indicate tliai jit/l 
very many more words have been addecl to llu- vocabulary of tlie 
language during the ]>ast 1 50 years than had been lost by 1750, The 
J cages selected, howevcT, contain com])arati\’ely few recent scientific 
terms. A broader comparison W’^onld prolKibly show' that the gain 
has lx‘en more than twice- as great as the loss. 

In the Deutsches Worterhurh of Jacol) and Wilhelm Grimm 
the scientific spirit, as was said above, first found expression in 
general lexicof^aphy. The desirability of a conqilete inventory 
and investigation tif German w'ords tvas recognized by T.eibnitz 
and by various 18th-century scholars, but the plan and methods 
of the Grimms iverc the direct product of tin? then new .scientific: 
philology. Their design, in brief, was to give an exhaustive 
account of the words of the literary language (New High (uTinan) 
from about the end of the i5t.h century, including tiieir earlier 
(‘tymological and later history, with references to imjiortjint 
dialectal words and forms ; and to illustrate, their use and history 
abundantly by (juotations. The first volume appeari-d in 1854. 

acob Grimm (died 1863) edited the first, second (with his 
iirother, who died in 1859), third and a part uf the fourth 
volumes ; the others have been edited by various distinguished 
scholars. Tlie scoyn*. and methods of this dictionary have been 
broadc*ned somewhat as the work has advanc:ed. In general it 
may be said that it differs from the Nnv English Dictionary 
chiefly in its omission of pronunciations and other pedagogic 
matter ; its irregular treatment of dates ; its much less systematic 
iind less lucid statement of etymologies ; its less systematic and 
less fruitful use of quotations ; and its less convenient and less 
intelligible arrangement of material and tyjiograpby. 

These general principles lie also at the foundation of the 
scholarly Dictionnairc de la langue fran^aisr of T-^. I.ittr^, though 
they arc there carried out less systematically and less completely. 

In the arrangement of the definitions the first ])lare is given to 
the most primitive meaning of the word instead of to tlie most 
common one, as in the dictionary of tlie Acadeni) ; but the other 
meanings follow in an order that is often logical rather than 
historical. Quotations also are frecjuenth' used merely as literary 
illustrations, or are entirely omit ted ; in the special paragraphs 
on the history of words before the ]6lh century, however, they 
are put to a .strictly historical use. This dictionary— perhaps the 
greatest ever compiled by one man— was published i863”i872. 
(Supplement, 1878.) 

ITie Thesaurus t.inguae Latinae, prep-ircd under the auspices of 
the German Academies of Berlin, Gottingen, Du'pzig, Munich 
find Vienna, is ii notable apjilication of the principles and 
practical co-operative method of modern lexicogra])hy to the 
classical longues, llie plan of the work is to collect quotations 
which shall register, with its full context, every word (except 
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the most familiar particles) in llie text of each Latin author 
down to the middle of the 2nd century a.d., and to extract 
all importfint passages from all writers of the following 
centuries down to the 7th ; and upon thesci materials to found 
a complete historical dictionary of the Latin language. The 
work of collecting quotations was begun in 1894^ and the first 
part of the first volume has been published. 

In the making of all these great dictionaries (except, of course, 
the last) the needs of the general public as well as those of scholars 
liave been kept in view. But the type to which the general 
dictionary designed for popular use has tended more and more 
to conform is the encydopaedtc. This combination of lexicon 
and encyclopaedia is cxhibittd in an extreme— and theoretically 
objectionable — form in the Grand dictionnaire universel du XIX^ 
sihle of Pierre Larousse. Besides common words and their 
definitions, it contains a great many proper names, with a 
correspondingly large number of biographical, geographical, 
historical and other articles, the connexion of which w^ith the 
strictly lexicographical part is purely mechanical. Its utility, 
which — notwithstanding its many defects — is very great, makes 
it, however, a model in many respects. Fifteen volumes were 
published (1866-1876), and supplements were brought out later 
(1878-1890). The Nouveau Laroi 4 Sse illustre started publication 
in IQOT, and was completed in 1904 (7 vols.). This is not an 
abridgment or a fresh edition of the Grand Dictionnaire of Pierre 
Larousse, but a new and distinct publication. 

'Ibe most notable work of this class, in English, is the Century 
Dictionary^ an American product, edited by Professor W. I). 
Whitney, and published 1889-1891 in six volumes, containing 
7046 ])ages (large quarto). It conforms to the philological mode 
in giving with great fulness the older as well as the present 
vocalmlary of the language, and in the completeness of its 
etymologies ; but it does not attempt to give the full history 
of every word within the language. Amcmg its other more note- 
worthy characteristics are the inclusion of a great numlier of 
modern scientific and technical words, and the abundance of its 
(juotations. 'Fhe ejuotations are for the most part provided with 
references, but they are not dat(?d. Even when compared with 
the much larger Nav English Dictionary, the Century's great 
merit is the excellent enumeration of meanings, and the ac- 
curacy of its explanations ; in this n^spei^t it is often better and 
fuller than the Nfw English, In the application of the encyclo- 
paedic method this dictionary is conservative, excluding, with a 
few exceptions, proper names, and restricting, for the most part, 
the encyclopaedic matter to descriptive and other details w'hich 
may legitimately he added to the definitions. Its pictorial 
illustrations are very numerous and well executed. In the 
manner of its compilation it is a good example of mi)dern co- 
operative dicti«)nary-making, being the joint product of a large 
number of specialists. Next to the Ncip English Dictionary it 
is the most complete and scholarly of English lexicons. 

Bibliography. — I'he following list of dictionaries (from the 9th 
edition of this work, with occasional corrections) is given for its 
historical interest, but in recent years dictionary-making has been 
so abundant that no attempt is made to be completely inclusive of 
later works ; the various articles on languages may be consulted 
for these. The list is arranged geographically by families of 
languages, or by regi()ns. In each group the order, when not 
ali)habetical, is usually from north to south, extinct languages 
generally coming first, and dialects being placed under their 
language. Dictionaries forming parts of other works, such as 
travels, histories, transactions, periodicals, reading-books, &c., 
are generally excluded. The system here adopted was chosen 
as on tlie whole the one best calculated to keep together 
dictionaries naturally assticiated. 'Fhc languages to be considered 
are too many for an alphabetical arrangement, which ignores all 
relations both natural and geographical, and too few to require a 
strict classification by affinities, by which the European languages, 
which for many reasons should be kept together, would Ixj 
dispersed. Under either system, Arabic, Persian and Turkish, 
w’hose dictionaries are so closely connected, would 1x5 widely 
separated. A wholly geographical arrangement would be in- 


convenient, especially in Europe. Any system, however, which 
attempts to arrange in a consecutive series the great network of 
languages by which the whole world is enclosed, must be open 
to some objections ; and the arrangement adopted in this list 
has produced some anomalies and dispersions which might cause 
inconvenience if not pointed out. I’he old Italic languages 
are placed under Latin, all dialects of France under French 
(bat IVovenyal as a distinct language), and Wallachian among 
Romanic languages. Low German Jind its dialects are not 
separated from High German. Basque is placed after Celtic; 
Albanian, (npsy and Turkish at the end of Europe, the last being 
thus sepiirated from its dialects and congeners in Northern 
and Central Asia, among w’hich arc placed the Kazan dialect of 
Tatar, Samoyed and Ostiak. Accadian is placed after Assyrian 
among the Semitic languages, and Malte.se as a dialect of Arabic ; 
while the Ethiopic is among African languages as it seemed 
undesirable to separate it from the other Abyssinian languages, 
or these from their neighbours to the north and south. Circassian 
and Ossetic are joined to the first group of Aryan languages lying 
to the north-west of Persia, and containing Armenian, Georgian 
and Kurd. The following is the order of the groups, some of the 
more important languages, that is, of those best provided with 
dictionaries, standing alone : — 

Europe : Greek, Latin, French, Romance, Tt:utonic (Scandi- 
navian and German), Celtic, Basque, Baltic, Slavonic, Ugrian, 
Gipsy, Albanian. 

Asia : Semitic, Armenian, Persian, Sanskrit, Indian, Indo- 
Chinese, Malay Archipelago, Philippines, Chinese, Japanese, 
Northern and ( entral Asia. 

Africa : Egypt and Abyssinia, Eastern Africa, Southern, 
We.slern, Central, Berber. 

Australia and Polynesia. 

America : North, Central (with Mexico), South. 

EUKOBE 

Greek. — Athenaeus quotes 35 writers of works, known or sup- 
jK)sed lo be dictionaries, for, as they are all lost, it is oltcn difliciill Vo 
<lec:idt‘, on their nature. Of these, Anticlides, wlio lived after the n-ij^n 
of Alexandcir the Great, wroti* whicli seems lo have been a 

sort of flictionary, perhaps ex.])lainjn|.^ the words and ])hrases occurring 
in ancient stories. Zenodotiis, tlic first superintendent of the great 
libraryoJ Alexandria, who lived in Ihercjignsof l*lolemyl.andBloh‘niy 
11., wnde rXdffftrai, and also At'fus cOviKal, a dictionary of barbarous or 
foreign phrases. Aristoj)hanesof Ityzan 1 iuni . son of Apelles the pain t er, 
who lived in the reigns of Btolemy 11. and Ploli’iny 111., and had the 
su])remc management of the Alexandrian library, W'rotc a number 
of works, as 'Arrijcaf AaKu»nKaL T\w<r<rai, wliicli, from tlu^ titles, 

sliordd be dictionaries, but a fragment of his A^^m, printed l>y 
Boissonade, in his irditlon ol Ilerodian (London, iSOc), Svo, p]i. 
181-189), is not alphabetical. Artemidtirns, a pupil of Aristophanes, 
wrote a dictionary of technical terms used in cookery. Nicander 
Colophonius, hereditary prii'st of Apollo Clarius, born at Claros, 
neiir Colophon in Ionia, in rejmtation for 50 years, from 181 to 
135, WTOte rXu)0’0'a( in at least three books. Partheniiis, a jnipil 
of the Alexandrian grammarian Dionysius (who lived in the jst 
century Ixdore Christ), wrote on choice w^ords used by historians. 
Didymiis, called x^-^dvrepos, who, according to Allienaeiis, wrote 
3500 books, and, according to Seneca, 4000, wrote k’xicons of tlie 
tragic pfM?ls (of which book 28 is quoted), of the comic poets, of 
ambiguous words and of corrupt exprt*ssions. Glossaries of Attic 
words were written by Crates, Philemon, IMiileias and Theodoras ; 
of Cretan, by Hermon or Ilermonax ; of Phrygian, by Neoptolemus ; 
of Rhodian, by Moschus ; of Italian, by Diodorus of Tansus ; of 
foreign words, by Silenus ; of synonyms, by Simaristus ; of cookery, 
by Heracleon ; and of drinking vessels, by Apollodorus of Cyrene. 
According to Siiidas, the most ancient (»rcek lexicogra])lier was 
Apollonius the so]>hist, .son of Archibiu.s. According to the common 
opinion, he lived in the time of Augustus at Alexandria. Tb? com- 
j)osed a lexicon of words used by Homer, Ai^cis *OfirfP^Kal, a very 
valuable and useful >vork, though much interpolated, edited by 
Villoison, from a MS. of the 10th century, I’aris, 1773, 4to, 2 vols. ; 
and by Tollius, T-eidcn, 1788, 8vo ; cd. Bckker, Berlin, 1833, Svo. 
Erotiain or Herodian, physician to Nero, wrote a l(?xicon on jlippo- 
crates. arranged in alphabetical order, probably by some copyist, 
whom Klein calls “ homo sciolus.** It was first published in 
Gn^k in H. Stephani Dtcitonarvum Aledicum, i*aris, 15(34, Svo ; ed. 
Klein, Lipsiae, 1865, Svo, with additional fragments.' Timacus the 
sophist, "who, according to liuhnkeu, lived in the 3rd ccntur>', wrote 
a very short lexicon to Plato, which, though much intciT3olatcd, is of 
great value, 1st ed. Riihnkcn, I.eiden, 1754 ; ed. locnpletior, Lugd. 
Bat. 1780, 8vo. Aoliiis Mex^ris, called the Atticist, lived about i<yc 
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A.D„ and wrote an Attic lexicon, ist ed. Hudson, OxX. 1712, Bekker, 
1833. Julius Pollux (Toi^Xior JloXvdf^/icijs) of Naiicratis, in Kgypt, died, 
aged fifty-eight, in the reign of Comniodus (iSo-192), who made him 
professor of rhetoric at Athens. He wrote, besides other lost works, 
an Onomasticon in ten books, being a classed vocabulary, intended to 
supply all the words required by each subject with the usage of the 
best authors. It is of the greatest value for the knowledge both of 
language and of antiquities. First printed by Aldus, Venice, 
fol. ; often afterwards ; cd. Lederliniis and Heinsterhuis, Amst. J706. 
2 vols. ; Dindorf, 1824, 5 vols., Bcthe (1900 f.). Harpocration of 
Alexandria, probably of the 2nd century, wrote a lexicon on the Icm 
Attic orators, first printed by Aldus, Vcn. 1503, fol. ; cd. Dindorl, 
Oxford, 1853, 8vo, 2 vols. from 14 MSS. Orion, a griimmarian of 
Thebes, in Egypt, who lived between 390 and 4O0, WToie an etymo- 
logical dictionary, printed l.)y Sturz, Leipzig, 1820, 4to. Helladius 
a priest of J upiter at Alexandria, when the lieathen temples there 
were destroyed by Theophilus in 3S9 or 39 t escaped to Constanlino]de, 
where he was living in 408. He wrote an alphabctic^al lexicon, now 
lost, chiefly of prose, called by l*hotius the hirgcst {roXvffrixtifTaTw) 
which he knew. Ammonius, ))rofessor of grammar at Alexantlria. 
and priest of the Egyptian ape, fled to Constantinople with Helladius, 
and wrote a dictionary of words similar in sound but different in 
meaning, wliich has beim often printed in Greek krxicons, as Aldus. 
1497, Stephaniis, and sesparatcly by Valckenaor, I.ugd. Bat. 1739, 
4to, 2 vols., and by others. Zenodotus wrote on the cries of animals, 
printed in Valckenaor's Ammonius; with this may be compared 
the work of Vinc<;ntio Ca.Tii\\icci,LexiconiJocum quae a hruHsantmalihtts 
emitlmUur, Perusia, 1779, T2mo. Hesycliius of Akrxandria wrote a 
Itrxicon, important for the knowledge of the language and literature, 
containing many dialectic and local expressions and (piotaiions from 
otlier authors, ist ed. Aldus, V»*n. 1514, fol. ; tiui best is All)erti and 
Ruhnken, Eugd. Bat. 1746 1766, fol. 2 vols. ; collated witli the MS. 
in St Mark's librjiry, Venict^, the only MS. existing, by Niels lvcrs«*n 
Schow, Leipzig, 1792, 8v'o ; ed. Schmidt, Jena, 1867, 8vo. The 
foundation of this lexicon is sui)pos(?d to have l»ecn that of Pamphilus, 
an Alexandrian grammarian, cpjoted by Athenac?us, which, according 
to Siiidas, was in 95 books from E to d ; A to A had been compiled 
by Zopirion. Plioiius, consecrated ])atriareh of ('onstantinople, 25111 
December 857, living in 886, left a lexicon, partly extant, and printed 
with Zonaras, Lii)S. 1808, 41.0, 3 vols., being vol. iii. ; ed. Naber, 
L(fidae, 1864-1865, 8vo, 2 vols. The most celebrated of thfj (Jrei?k 
glossaries is tliat of Suitlas, of whom nothing is known. He probably 
lived in the jolh century. His lexicon is an alphabetical dictionary 
of words including the- names of persons and places — a compilation 
of cxtracl.s from Gree’k writers, grammarians, .scholia.sls and lexico- 
graplierrs, v<?ry carel<?s.sly and unequally executed. It was first 
jirintod by Demetrius Chalcoiulylas, Milan, 1499, fol. ; the berst 
edition, Bernhardy, Halle, 1853, 4to, 2 voJs. John Zonaras, a cele- 
braterd Byzantine historian and theologian, who lived in tlu? izlh 
century, compiled a lexicon, first firinted by Tittmann, Lips. 1808, 
4to, 2 vols. An anonymous Gre<t< glossary, entit l(HTKr»/fioXo74*fdi» fiiya, 
Kiymolotiicum mafitium, has been frequently printed. 'J lu' first 
eilition is by Miisunis, Ve nitia, 1499, fol. ; the best by (jaisford, 
Oxonii, 184S, fol. It contains many grammatical remarks by famous 
authorities, many jiassages of authors, and mythological and 
historical notices. The MSS. vary .so much that tlu’y look like the 
works of different authors. To Endocia .\ugusta of MakreniI)oIis, w'ife 
of the emperors Constantine XI. and Bomanus IV. (1059 to J071). 
was ascribed a dictionary of history and mythokig,y, *l<avtd (In^d 
of violets), first printed by D’Ansse de Villoison, Anecdota Graeca, 
Venetiis, 1781. 4to, vol. i. p]). 1-442. It was siip]>oscd to have been 
of much value before it was published. Thomas, Magister Otficionim 
under An<lronicus J’alaeologus, afterward called as a monk Thecaluhis, 
wrote- TiirXcryal dvofjdruv ^ArriKtSv, j^rinled by Callierges, Romac, 
8vo: I’a])ias, Vocahularium, Mcdiolani, 1470*, fol.: C.raston, 
an Italian CarnK’litc monk of Piacenza, compiled a Greek and Jxiliii 
lexicon, edited by Bonu.s Acenrsius, printed at Milan, 1478, fol.: 
Aldus, Venetiis, 1497, fol.: (Huarino, bom about 1450 at Eavora. 
m*ar Camarino, who called himself both Phayorinus and ('anu-n:., 
]>ublished liis Thesaurus in 1 504. These three lexicons were frequent ly 
r(!prinf.ird. Estienne, Thesaurus, Geiicvac, 1572, fol., 4 vols. ; ed. 
Valpy, T-ond. 1816-1826,6 vols. fol.; Paris, 1831-1865, 9 vols. fol., 9902 
pages : the ark, was intended to give the whole language, 

ancient and modem, but vol. i., Constantinople, 1819, fol., 7(^3 pag<TS, 
A to A, only appeared, as the publication was ]UJt an end to by the 
events of 1821. English. — Jones, London, 1823, 8vo : Dunbar, 
Edin. 3rd ed. 1850, 4to : Liddell and Scott, 8tli ed, Oxford, 1897, 410. 
French.- - Alexandre, 12th ed. Paris, 1S63, 8vo ; 1869-1871, 2 vols : 
Chassang, ih. 1872, 8vo. Italian. — Camini, Torino, 1865, 8vo, 972 
pages : MulkT, ih, 1S71, 8vo. Spanish. — Diccinttario manual, porlcs 
padres Ksculapios, Madrid, 1859, 8vo. German. — Passow, 5th e<l. 
Leipzig, 1841-1857, 4to : Jacobitz and Seiler, 4 th ed. ih, 1856, 8vo : 
Benselcr, ib. 1859, 8vo : Pape, Braunschwei,". 1870-1874, 8vo, 4 vols. 
Prellwitz, J^fymolofjisches Worterhuch det griechiseken Sprache, T\v^^' 
edition, 1906 : Ilerwerden, Lexicon Graecum su pplctnrium ct dialer* 
ticum, 1902. Dialects. — Attic \ Moeris, ed. I’iiTSon, Liigd. Bat. 
1759, 8vo. Attic Orators : Rciske, Oxon. 1828, 8vo, 2 vols. Doric : 
Portus, Fraiickof. 1605. 8vo. Ionic : Id. ib. 1603, 8v’o ; 1817 ; 3825. 
Prosody. — Morell, Etonae, 1762, 4I0; cd. Mallby, Lond. 1.S30. .po: 
Brasse, Lond. 1850, 8vo. Rhetoric. — Erncsti, Lips. 1795. 8vo. 
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Music.- Dricberg, Berlin, 1855. Etymology. — C uriius, Ix^ipzig, 
1858 — i 8()2: Lancelot, Paris, 1863, Svo. Synonyms.— -P euccr, Dresden, 
17OO. 8vo: Pillon, Paris, 3847, 8vo. Proper Names. — P ape, ed. 
bengcbuscli, i86(i, 8vo, 969 jiages. Verus. Veitch, 2nd ed. Oxf. 
1866. Terminations, lloogevccn, Cantab. 1810, 4I0: Pape, 
Berlin. 1836, 8 vo. Particular Authoks. — A esr/ty/us : Wellauer, 
2 vols. Lips. 1830- -I S3 1 , 8vt), Aristophanes', C-aravtdla, Oxonii, 1822. 
8vo. Demosthenes: Rciske, Lips. 1775, 8vo. hinipides: Beck, 
Cantab. iS 2 ij, Hvo. Herodotus : Schweighauser, Strassburg, 1824, Svo, 
2 vols. Hesiod: Osoruis. Neaiud. 1791, Hvo. Homer: Apollonius 
Sophista, ed. ToUius, J.ugd. Bal., 1788, 8vo : Schaulelberger, Zurich, 
176 i-j7()8, Svo, 8 vols.: Cnisius, Hanover, 1836, Svo: Wittich, 
ixHidon, 1843, Svo : Doderlcin. Erlangen, Svo, 3 vols. : Eberling,’ 
Lipsiae. 1875, Svo: Aiitenrieth, Leipzig, 1S73, Svo; London, 1877, 
Svo. Isocrates : Alitchell, Oxon. 1828, Svo. IHndat : I’ortus, 
Hanov. i()o6, Svo. Pluto: Timaeus, ed. Koch, Lips. 1838, Svo : 
Mitchell, Oxon. 1832, Svo: Ast, Lips. 18^5-18^8, Svo, 3 vols. 
Plutarch: Wyttenbach, Lips. 1835, Svo, 2 vols.' Sophotles: Elleiult. 
Regiomonti, 1834-1*^55. 8vo cd. ; Gi?iithc, Berlin, 1872, Svo. Thucy- 
dides: Betant, Gcuieva, 1843-1847, Svo, 2 vols. Xenophon : Sturlz. 
Li]).s. 1801-1804, Svo, 4 vols. : Cannesin (Anaba.sis, Gr.-rinnish), Htl- 
sirgissa, 186S, Svo : Sauppe, Lipsiae, 1869, Svo. Scpfuaginl: iluller, 
NoriluTgac, 1598, 4to : Biel, 1 lagae, j 779-I78c^ Svo. New Testament ; 
Liihocomus, (‘olon. 1552, Svo; l»arkluiist, ed. Major, London, 1845, 
Svo: Schleusiu.T (juxta ed. T.ips. quartam), Glasguae, 1824, 4to. 

Medieval and Modern Greek. — Meursiws, J.ugd. Bal. 1614, 4ti) ; 
Critopulos, Stendaliae, 1787, Svo: I’ortius, Par. 1635, 4to : Du 
Cange, Paris, 1682, fol., 2 vols. ; Ludg. i(i88, fol. English. 
— Polymera, Herniopolis, 1854, Svo : Sophock*s, Caiiibr. Alass. 
1860-1887; Contoj»oulos, .\lhens, 1867, Svo; Smyrna, iSi.S-iSyo, 
Svo, 2 parts, 1042 pages. French. — Skarlato.s, Athens, 1852. 4I0: 
Byzantiiis, ib. 1856, Svo. 2 vols. : Varvali, 4th «*d. ib., iS‘(.o, Svo. 
Italian. — (iermano, Romac, 1622, 8vo : Somavera, l^irigi, 1709, 
fol., 2 vols. : 1‘ericlcs, llcrmoi»olis, 1857, Svo. German. Schmidt, 
Lips. 1825-1827, 12100, 2 vols. : Petniris, Lcipz. 1897. T’oi yc.i ots.— 
Koniaz (Russian and Fr.), Moscow. iSi 1 , 4I0 ; Scliiiiidt (b'r.-GiTin.), 
l^ipzig, 1837-1840, i2ino, 3 vols. : Theocliaropulas de Patras (Fr.- 
Eng.), Munich, 1840, 121110. 

La t in. — Johanm s de Janiia, CalJwlicon or Summa, finished in 
12S6, printed Mogunlue 14(10, fol.; Venice, 1487; and about 20 
editions before 1500: Johannes, Cntnprehensorium, Valeiitia, 1475, 
fol. : Nestor Dionysius, Onomasticon, Milan, .1477, • Sli phaiuis, 

Paris, 1531, fol., 2 'vols. : Gersner, Lips. 1749, fol., 4 vols,: bbicrllini, 
]*atavii, 1771, fol., 4 vols. Polyglot.— ( akqunus, Reggio, 1502, lol. 
(Aldus printed j 6 editions, with the (Jn‘ek equivalenls ol tlie 1-atiii 
words; Vineliis, 1575, fol., adiled Italian, French and Spanish; 
Basileae, 1590, fol., is in 11 languages; st*veral editions, from J(x>c», 
are calk'd Octolingiie ; many of tlu^ latter 2 vol. (ulitions were edited 
by Jol;»i Facciokili) : Verantius (ltal.,(’.enn,, Dalmatian, liiingarian), 
Venetiis, 15 >3, 4I0 *. Lcuk'ivcUeriis (Ital., (ienn., Dahn., Miingar., 
Boli'in.. Polish), IVagae, i(>o5, 4L0. Eni.lisji.- Promptt'rium 
parviUnrum, compiled in 1440 by GaifridusCirammatiens.a 1 )oininicaii 
monk of Lynn Epist;o})i, in Norfolk, was printed by Pynson, I4<)».> ; 
8 eilitioTis, 150S-1528, ed. Way, Caniden Sodety, 1843" 18(13, 3 vols. 
4to; AJ edtilla gtamwaticis. ]>rn|>;LliIy by the sann- author, MS. written 
1483; printed as Orius Vfuahulorum, by Wynkyii di* Worde, 1300; 
13 editions 1309-1523 ; Sir Thomas Elyot, J..oiidon, 153S. fol. ; 2iid <-d. 
1543; Jiihliotheca JClioiae, ed. Cooper, ih. 1545, fol.: Hiiloel, 
Ahecedarium, London, 1532, fol.; Dictionarir, 1372, lol.: Ccupts. 
London, 15(»5, fc»l. ; 4th eelition, 1584. fol. : IV.iret, Alveuric, ih. 1373, 
Jol. ; 1380, iol. : Fleming, ih. 1383. fol. ! Ainswoilh, Lonrion, 17.36, 
4to; ed. Morell, 1.,ondon, I7«.'(», 4 to, 2 vols. ; ed. Beatson an*’ Idlis, 
ib, i860, Svo: Scheller, tninslatrxl bv Riddle, O.xlord, 1835, lol.' 
Smith, London, 1855, 8vo ; 1870: Lewis and Short, Oxford, 1S79. 
Enc..-T.atin. — Levins, Alanipulus puerorimi. Loud. 1570, 41.0 : Riddle, 
ih. 1838, Svo: Smith, ih. 1853, Svo. Frl-NCH. — Caiholicon pnrvum. 
Geneva, 14S7 ; Estienne, Dutionnuire, I’aris, 1539, lol. (75 ]»a4M S ; 
enlarged 15^19; ed. Huggins, Lond. 1572 : Id. Diclionarium Latino- 
Gallicum, laibrtiae, 1546, fol. ; J*aris. 1 532 ; 15(10 : Id., Dirtionartnlmn 
puerortim, Paris, 1542, .jto : Les Mots frarifais, Paris. 13.14, 4I0; the 
copy in tlie Britisli Museum has tlu^ aiifograpli of Queen Catherine 
Parr: Thierry (Fr.-I-at.), Paris, 15(14, lr>l. : Danel, Ad iisiini 
Delphini. Paris, 1700, 4to, 2 vols. ; aiui frc epu ntly : Quii herat. 9lh 
ed. Paris, 1S57, 8vo : Tlieil, 3rd cd. I’aris, iS(i;^. Svo : bTeimd. ih. 

4 b>. 3 vols. German.— .] oh. \b.ll)er, of Gtu'olzhofer, 

V ocahulatius praedicantiuni. of which 2(> cslitions arc^ desi ribeil by 
llain {Pepertorium, No. 11.022, A'c.). 15 undated, 7 dated 1480-1493. 
4to. and 3 after 1504 : Vocalmlarius gemma gemmarum, Anfw< r|), 
1484,410; 1487; T2 editions, 1.50 -1518 : J lennan Torentinu.s. /;////»- 
f/cfrjw.scartw?'MMm,I)aventn, 1301,410; 22 editions, 1504-1 53(1: Bluiitirt, 
Ant. ifMO. 8 VO : Id., JUghtton, ih, 1661 ; 4th ed. j6S8 • Faber, ed, 
Gesner, I lagae Com. I7:ts, fol., 2 vols.: Hederick, I-ips. lyf’ff, 8vo, 

2 vols. : Tnrjeislev, Braunscliweig, 1833 1835, Svf), 2 vols. ; Thesaurus 
linguae Latinae, Leipzie, 1900; Waide, l.ateinisfhcs ctvwologisckrs 
Worterhuch, 1906. Italian. — S eehar (Sicilian translation 

Lebrixa), Venet. 1525, Svo; V<*niiti, 1589. •'^vo : (hile.rini, Venez. 
1605, Svo: Bazzarini and Bellini, lorino, 1S64. 4to. 2 Vf»ls. ^100 
pa5*c*s. Spanish. -Siilmantirai', 1494, tol. ; .Antonio de Lelii-\a, 
Nebrissonis, Conipluti, iS2o, tol., 2 vols.: Sanchez de la Jiallesla, 
Salamanca. 1587, 4to : \\all)uena. Madrid, i82(>, fol. Portuguksi 
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Blutt;au, Lisbon, 1712-1728, fol., 10 vols: Fonseca, ib, 1771,101.: 
Ferreira, Paris, 1834, 4to; 1852. Romansch. — Promptuario di voci 
volgari, Valgrisii, 1565, 4to. Vlach. — ^I^ivalitu, Bucurcsci, 1852, 
8vo. Swedish. — Vocahula, Rostock, 1574. 8vo; Stockholm, 1579- 
Lindblotn. Upsala, 1790, 4to. Di;tch. — Binnart, Antw. 1649, 8vo : 
Scheller, Lu['d. Bat. 1799, 4to, 2 vols. Fi.kmish. — Paliidanus, 
Gandavi, 1544, 4to, 1*oi.ish. — ^Macimus, Konipfsberg, 1564, fol. : 
Garszynski, Breslau. i8.?3, 8vo, 2 vols. Bouumian. — Johanne.s 
Aquoiisis, Hlsnae. 1311, 4to: Reschel, Olmucii, 1560-1562, 4to,2 vols.t 
Cnapius. Cracovia, i6i>i, fol., 3 vols. Illyrian. — Bcllosztenecz, 
Z:i!;rab, 1740. 410: Jambresich (also Germ, and Hungar.), Zagi'ab, 
J742, 4to. Servian.’ — Swotlik, Budac, 1721, 8vo. Hungarian. — 
\Iolnar, Frankf. a. M. 1645, 8vo : I*ari2-Pa)>ai, lAuitschen, 1708, 8vo ; 
1767. Finnish. — Rothsen, Helsingissa, 1864, 8vo. Poetic. — 
ICpUhetorum el synonymorum ihesaurus, I’aris, 1662, 8vo, attributed 
to Clialillon ; rcprinled by Paul Aler, a German Jesuit, as Gradus ad 
Parnassum, J^'iris, 1O87. 8‘vo ; many subseipient editions : Schirach, 
Hal. 1768, 8vo : Noel, Paris, 1810, 8vo; 1826: ^Juichcrat, Paris, 
1852, Hvo : Young, London, 1S56, 8vo. Erotic. — Kambacli. 
Stiittgai-t, 1836, Hvo. Rhetorical. — Eniesti, Lips. 1797, 8vo. 
Civil Law. — Dirksen, Bcroliiii. 1837, 4to. Synonyms. — Hilj, Edinl). 
1804, 4to: Doderlein, Lips. 1826-1828, Hvo, 6 vols. Etymology.- 
Danet, Paris, 1677, 8vo : Vossius, Neap, 1762, fol., 2 vols.: Salmon. 
London, 1796, 8vo, 2 vols. : Nagel, Berlin, 1869, Hvo ; Latin roots, 
with their French and English derivatives, exjdained in German : 
Zehetmayr, Vindobonae, 1873, 8vo: Vani2ek, Leipz. 1874, Hvo. 
Barharous. — Marchellus, Mediol. 1753, 4to ; Krebs, l<'rankf. a. M. 
1834, 8vo; 1837. Particular A UTj I o'rs. — Caesar: Crusius, Hanov. 

1838, Hvo. Cicero: Nizzoli, Brescia, 1535, f<d. ; crd. Facciolati, 
Patavii, 1734, fol.; London, 1820, Hvo, 3 vols.: Eniesti, Lips. 1739. 
8vo ; Hallo, 1831. Cornelius N epos : Schmieder, Halle, 1798, 8yo ; 
1816: Billerbeck, Hanover, 1825, Hvo. Curiius Rufus: Crusius. 
Hanov. t 8.|4, Hvo. Horace: Ernesii. Berlin, 1802-1804, 8vo, 3 vols. : 
Ddring, Leipz. i82<), 8vo. Justin: Meinecke, Lemgo, 1793, 8vo ; 2nd 
ed. 1818. Livy : t^nesti. Lips. 1784, Hvo; o<l Schafer, 1804. Ovid : 
Gierig, Leipz. 1814: (Metamorphoses)Meinecke. 2nded., Lemgo, 1825. 
Svo : Billerlieck (Do.), Hanover, 1831, Hvo. Phaedrus : OerXiA, 
Niiriiberg, 1798, Hvo: Hdrstel, 1am])Z. 1803, Hvo: Billorlxick 
IlTnover, 1828, Hvo. Plautus: Paraeiis, Frankf. 1614, Svo. Pliny: 
Denso, Rostock, i7<>6, Hvo. Pliny, jun,: Wenscli, Witbmbcrg, 1837- 

1839, 4t.o. Quintilian : Bonnellus. Leipz. 1834, Svo. Sallust : 
Schneider, Lei] )Z. 1834. Hvo : Crusius, Hanover, 1840, Hvo. I'acitus : 
Bdttichcr, Berlin, 1830, Hvo, Velleius Paterculus : Koch, Ixnpz. 
1857, Svo. Virgil : Clavis, T.ondoii, 1742, Svo : Braunhard, Coburg, 
1834, Svo. Vitruvius : Rod<\ Leipz. 1679, 4to, 2 vols. : Orsini, 
Perugia, 1801, Hvo. 

Old Italian Languages. — F abretti. Torini. 1858. 4to. Umbrian : 
Huschke, Leipz. j86o, Hvo. Oscan and Sahcllian: Id. Ellxjrfeld, 
1856, Svo. 

Medieval I.atin. -Du Cange, Glossariwn, Paris, 1733-1736, fol., 

6 vols. ; CarjM'iitier, Suppl., Paris, fol., 4 vols. ; ed. Adeliing, 

Halae, 1772-1784, 8vo, 6 vols.; ed. Henschtd, Paris, 1840-1850, 410, 

7 vols. (vol. vii. contains a glossary of Old French) : Brinc’kmeier, 
Gotha, 1850-1863, Svo, 2 vols. : Hildebrand {Glossarium saec. ix.), 
Golting. 1854, 4to : Diefenbach, G/rmannw, Fninkf. 1857,410: Ttl, 

ntwum, ib, 1S67, 410. Ecclesiastic at.. —Magri, Messina, 1644. 
.ito : Hill ed. Venc'zia, J732; Latin translation, Magri Hierolcxicon, 
Roma<’, 1677, fol. ; 6th ed. Bologna, 1765, 4to, 2 vols. 

Ramance Languages. 

Romance Langoegee generally.— Dicz, Bonn, 1853. 8vo; 2nd ed. 
tb. 1.S61--1862, Hvo. 2 vols.; 3rd ed. ib. 1869-1870, Svo, 2 vols.; 
transl. by Donkin, 1864, Hvo. 

French. — Ranconet, Thresor, ed. Nicol, Paris, 1606. fol. ; ib. 
1618. 4io: Richelct, Gendve, 16S0, fol., 2 vols.; ed. Gattcl, Paris, 

1840, Svo, 2 vols. 

The French Academy, after five years* consideration, Ix^gan their 
dictionary, on the 7lh of February 1639, by examining the lettt^r A, 
whicli took them nine months to go through. The word Academic was 
for .some lime omitted byoversight. Tliey decided, on the Sth of March 
1638. not to cite authorities, and they li'ave since always claimed the 
right of making their own exam]des. Olivier justifies them by saying 
that for eiglity years all tlie In'st writers Ix'innged to their Iwdy, and 
they could not be expected to cite each other. Tlu’ir design wjis to 
raist3 the language to its last ])erfc!Ction. and to open a road to reach 
the highest clo(|uence. Antoine Fiiretidre, one of their members, 
compiled a dictionary which he says cost him forty years* labour for 
ten hours a day. ami the manu.script tilled fifteen chests. He gave 
words of all kiiids, esju'cially technical, names of jiersons and plaa^s, 
and phrases. As a S]H*cinien, he i>ublished his liissai, Paris. 1684, 
4to ; .\mst. 1685. i2mo. Tlie .^eademy charged him with using the 
materials they had ])remircd for their dictionary, and cx])elled him. on 
tin* 22nd of January 1(185, for plagiarism. He died on the 14th of May 
t 688, in the midst of the consequent controversy and law suit. His 
comidetc work was published, with a preface by B:iyle, La Haye and 
Rotterdam, 1690, fol., 3 vols. ; again edited by Basnage de Bi'auval, 
1701 ; I^a Haye, 1707, fol., 4 vols. From tlie edition of 1701 the 
very po]3ular so<cailed Dirtionnairc de Trevoux, Trevoux, 1704, fol., 
2 vols., was made by the Jesuits, who excluded everything that 
seemed to favour the Calvinism of Basnage. The last of its manv 


editions is Paris, 1771, fol., 8 vols. The Academy *s dictionary was 
first printed I’aris, 1 094. fol. , 2 vols. They began the revision in 1 700 ; 
second edition 171S, fol., 2 vols.; 3rd, 1740, fol., 2 vols. ; 6th, 1835, 
2 vols. 4to, reprinted 1855 ; Supplement, by F. Raymond, 1836, 
4fo; Complement, 1842, 4to, reprinted 1856; Dictionnaire historique, 

1 *aris, 1858-1865, 4to, 2 parts (A to Actu), 795 pages, published by the 
liLstitut : Dochez, Paris, 1859, 4to : Be.sclierclle, ib. 18^, 4to, 2 vols. ; 
5th cd. Paris, 1857, 4to, 2 vols. ; 1865 ; 1887 : Landais, Paris, 1835 ; 
12th cd. ib. 1854, 4to, 2 vols. : Littre, Paris, t8()3-i 873, 4to, 4 voLs. 
7118 pages : Sup])16ment. Paris, 1877, 4to : Godefroy (with dialects 
from 9th to 15th cent.), Paris, 1881-1895, and Compl^ent : Hatzfield, 
Darmesteter. and Thomas, I^aris, 1S90-1900 : Larive and Flciiry, 
{mots el choses, illustri), Paris, 1884-1S91. English.-- Palsgrave, 
Lesclaircissemenl de la langue francoyse, I-oiidon, 1530, 4to, 2 parts ; 
1852: Hollyband, London, 1533, 4to : Cotgrave, ib. 1611, fol.: 
Boyer, La Haye, 1702, 4to, 2 vols. ; 37th ed. Paris, 1851, Svo, 2 vols. : 
Fleming aud Tibbins, Paris, 184(3-1849, 4to, 2 vols. ; ib. 1854, 410, 

2 vols. ; ib. 1870-1872, 4io, 2 voLs. : Tarver, London, 1853-1854. 

Svo, 2 vols. ; 18O7-1872 : Bellows, Gloucester, 1873, i6mo ; ib. 

1876. Ideological, or Analogical. — Robertson, Paris, 1859, 8vo: 
Boissidre, Paris, 1862, 8vo. Etymology. — Lebon, Paris, 1571, 8vo : 
Menage, ib. 1650, 4I0. Pougens projeettrd a Tr^sor des origines, his 
extracts for ivhicli, filling nearly 100 vohunes folio, are in the library 
of the Institut. He fiublished a specimen, l^iris, 1819, 4to. After 
his death, Archeologie fravtcaise, l*aris, 1821, 8vo, 2 vols., was com- 
piled from his MSS., which were much used by Littre : Scheler, 
Bruxelloj?, 1862, Svo; 1873: Brachet, 2nd ed. l*aris. 1870, 121110; 
ICiiglish trans. Kilchin, Oxf. i8()6, Hvo. Greek Words. — Trippault, 
Orleans, 1580, Svo: Morin, Paris, 1809, Hvo. German Words. — 
\tzlcr, Cotheii, 18(37, Hvo. Oriental Words. — T’ihan, I'aris, 1847, 
Svo; i8()6 : Devic, ib. 1876, Svo. Neology. — Des foil taines, 3rd ed. 
Amst. 1728, i2mo : Mercier, Paris, 1801, Svo, 2 vols. : Richard, ih. 
1842. Svo; 2nd cd. 1845. Poetic. -Diet, des times (by La None), 
Geneve, 1596, Svo; Cologny, 1624, Svo: Carpentier, Le Gradus 
frangais, Paris, 1825, Svo, 2 vols. Erotic. -Dc Landes, Bruxelles, 
1861, i2mo. Oratory. •— Demandrc and Fontenai, J*aris, 1802, Hvo : 
Planchc, ih. 1819-1820. Svo. 3 vols. Pronunciation. — Feline, ib. 

1857, Svo. Double Forms. —Brachet, ih. 1871, Svo. ErJ niETs.- 

Daire, ib. 1817, Hvo. Verbs. — B escherelle, ib. 1855. Hvo, 2 vols. ; 
3rd cd. 1858. Parttctbles. — I d., ib. i8(>i, izmo. ’ Difficulties. — 
Boiste, London, 182S, izrno : Laveaux, l*aris, 1872, Svo, 843 pages. 
Synonyms. —Boinvilliers, Paris, 1826, Svo: Lafaye, ib. 1S5H, 
Hvo; t86i ; i.S6() : Guizot, ib. i8o<), Hvo; 6th ed. 1863; 1873. 
Homonyms. — Z latagorski (Germ., Russian, Eng.), Leipzig. !K(r2. 
Hvo, 664 pages. Imitative Word.s. — N oclier, Onomatopees, ib. 1828, 
Svo. Technology. - D’Hautel, ib. 1808, Svo, 2 vols. : Dcsgraiiges, 
ih. 1821, Svo : Tolliausen (Fr., Eng., (ierm.), Li.u])z. 1873, Svo, 3 vols. 
F.aults of Expression. — R oland, Gap, 1823, Hvo : Blondin, Paris, 
1823, Svo. 1*ARTTCULAR AvTuoKH. -■ ComeUle Godefroy, ih. 1862, 
Hvo, 2 vols. : Marty-Laveaux, ib. 1868, Svo, 2 vols. la Fontaine : 
T^nin, ib. 1852, Svo. Malherbe: Regnier, ib. 1869, Svo. MolUre: 
Geiiin, ib. 1846, Svo: Marty-Laveaux, ib. Svo. Racine: Marly- 
Laveaux, ib. 1873, Svo, 2 vols. de Sivtgnd: Sommer, ih. 18(37, 

Svo, 2 vols. Old French. — L a Curne de St Palaye pre]3are(l a 
dictionary, of which he only publi.shcd Projet d*un glossaire, J'aris, 
175(3, 4to. His MSS. in many volumes are in the National Library, 
and were much used by Littre. They were printed by L. Favre, and 
fastficuU 21-30 (tom. iii.), Niort, 4to, 484 pages, were published in 
February 1877. Lacombe (vieux langage), Paris, 1766, 2 vols. 4to : 
Kelham (Norman and Old French), London, 1779, 8vo : Roquefort 
(langue romane), Paris, 1808, Hvo; Siqiplement, ib. 1820, Svo: 
I’oiigcns, Archidogie, ih. 1821, Svo, 2 vols.: Burguy, Berlin, 1851- 
1856, Svo, 3 vols. : Laborde {Notice des imaux . . , du Louvre, part ii.), 
Paris, 1853, Svo, 564 pages : * Gacliet (rhymed chronicles), Bruxelles, 
1859, 4to : Le Hericher (Norman, Englis’li and French), Paris, 1862, 

3 vols. Svo : Hippeau (12th and I3tli centuries). Paris, 1875, Svo. 
Dialects. — jaubert (central), Paris, 185(5-1857, Svo, 2 vols. : 
Baiimgarlen (north and cirntre), ('oblentz, 1870, 8vo : Azais, Idiomes 
romans du midi, Mont.]>ellii?r, 1877. Austrasian : Fran^^ois. Metz. 
*77.3»8vo. Auvergne: Mige, Riom, i86t, i2mo. Bearn: Lespi, l*au, 

1858, 8vo. Beaucaire : Bonnet (Bouguiren), Nismes, 1840, Svo. 
Pays de Bray: Dccorde, Neiifchatcl, 1852. Svo. Burgundy: 
Mignard, Dijon, 1870, Svo. Pays de Castres : Coiizinic, Castres, 
1850, 4to. Dauphini: Champollion-Figeac, I*aris, 1809, Svo: Jules, 
Valence, 1835, Svo; Paris, 1840, 4 to. Dep. of Douhs: Tissot 
(Patois des Foiirg, arr. de Pontarlier) Besanvon. 1865, Svo. 
Forez: Gras, Paris, 1864, Svo; Neolas, Lyon, 18O5, 8vo. Franche 
Comti : Maisonforte, 2nd cd. Besan^on, 1753, Svo. Gascony : Des- 
grouais (Gasconismes corriges), Toulouse, 1766, Svo; 1769; 1812. 
i2mo, 2 vols. ; 1825. 8vo. 2 vols. Dep. of Gets : Cenac-Montaut, Paris, 
1863, Svo. Geneva : Humbert, Geneve, 1820, Svo. Languedoc : Odde, 
Tolose, 1578, Svo : Doujat, Toulouse, 1638. Svo : Dc S.[auvages], 
Nismes. 1756, 2 vols.; T785 ; Alais, 1820: Azais, Beziers, 1876, 
&.C., Svo : Hombres, Alais, 1872, 4to : Thomas {Greek words) Mont- 
pt?Hicr, 1843, 4to. Li^ge: Forir, Liege, 1866, Svo, vol i. 455 pages. 
Lille: Vermesse, T.ille, 1861, i2ino : Debuire du Buc, ib., 1867, 
Hvo. Limousin : Beronie. ed. Vialle (('orrdze). Tulle, 1823, 4to. 


' This volume was issued with a new title-page as Glossaire dt: 
moyen age, Paris, 1872. 
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Lyonnais, Forez, Beaujolais : Onofrio, Lyon, 1864, 8vo. Haui 
Maine : R.[aoul] de M.[ontesson]. Paris, 1857 ; 1859, 503 pages. 
Mentone: Andrews. Nice, 1877, i2tno. Dep.de la Meuse: Cordier, 
Paris, 1853. 8vo. Norman : Edelcstand and Alfred Dum6ril, Caen. 
1849, 8vb : Dubois, 1^. 1857, 8vo : Le Hcricher (Philologie topo- 
graphique), Caen, 1863, 4to : Id. (elements scandinaves), Avranches, 
1861, i2mo : Metivier (Guernsey), I^ndon, 1870, 8vo : Vasnier 
(arrond de Pont Aiidemer), Rouen, 1861, 8vo : Dclboullc (Vallce 
d*Ydrcs), Le Havre, 1876. Picardy : Corblet, Amiens, 1851, 8vo. 
Poitou, Saintonge, Aunis : Favre, Niort, 1867, 8vo. Poitou : 
Bcauchct'Filleau, Paris, 1864, 8vo : Levrier, Niort, 1867, 8vo : 
T^lanne, Poitiers, 1868, Svo. Saintonge : Bouchcric. Angouleme. 
1865. 8vo: Jonain, Royan, 1867, 8vo. Savoy: Pont (Terratzu dc 
la Tarantaisc), Chambery, 1869, Svo. La Suisse Romande : Dridel. 
Lausanne, 1866, Svo. Dep. of Tarn : Gary, ( 2 astrc, 1845, Svo. Dep. 
of Vaucluse : Barjavcl, Carpcntras, 1849, Svo. Walloon {Rouchi) : 
Cambresier, IJcge, 17S7, Svo: Crandgagnage, ib. 1845-1850, Svo, 
2 vols. : Chav^c. Paris, 1857, iSmo : Vcrmesso. Doudi, i8(>7, Svo : 
Sigart (Montois), Bruxelles, 1870. Svo. Slang.— Oudin, Curiositez 
Franpaises, Paris, 1640, Svo : Baudeau de Saumaise (Precieuses, 
T^anguc dc Ruellcs), Paris, 1660, i2mo ; ed. Tjvet, ib. 1856 : Le 
Roux. Diet. Comique, Amst. 1788, and 6 other editions : Careme 
Prenant [i.e. Taiimaise], (argot reforme), Paris, 1829, Svo : Larchey 
(excentricit6es dli langage), Paris, i860. i2mo ; 5th ed. 1865 : 
Delvau (langue verte, Parisian), Paris, 1867, Svo : Larchey, Paris, 
1873, 4t;o, 236 pages. 

Piroveneal! — Pallas. Avignon. 1723, 4to : Bastero, La Cnisca Pro- 
venzale, Roma, 1724, fol. vol. i. only* : Raynouard, Paris, 1S36-1844, 
Svo, 6 vols. : Garcin, Draguignand. 1841. Svo, 2 vols. : Honnorat, 
Digne, 1846-1849, 4to, 4 vols. 107,201 words : Id., Vocah. fr. prov., 
ib. 1848, i2mo. 1174 pages. 

Spaidsh. — Covarruvias Orosco, Madrid, 1611, fol. ; ih, 1673-1674. 
fol. 2 vols. : Academia Espanola, Madrid, 1726-1739, fol. 6 vols. ; 8th 
ed. 1837 : ('.aballero. Madrid. 1840, fol. ; 8th cd. ih. i860, 4.10, 2 vols. : 
Cuesta, ib. 1872, fol. 2 vols. : Caiiipano, Paris. 1876. i8mo, 1015 page's. 
Cuervo, 1886-1894 ; Monlau. 1881 ; Zcrola. Toro y Gomes, and Isaza, 
1895; Serrano (encyclopaedic) 1876-1881. Knolish. — P ercivall, 
London. 1591. 4to : Pineda, London, 1740. fol. : Connelly ami 
Higgins, Madrid. 1797 - 1798, 4to, 4 vols. : Neuman and Baretti, 9lh cd. 
T..ondon. 1831 . Svo, 2 vols. ; 1874. Frknch. — Gudin, I’aris, 1607, 4to, 
1660 ; Gattcl, I.yon, 1803, 4to, 2 vols. : Dominguez, Madrid, T846, 
Svo, 6 vols. : Blanc, Paris, 1862. Svo, 2 vols. German. -Wagencr, 
Hamb. 1 Sot -1805, Svo, 4 vols. : Stxkendorp, ib. 1823, 8vo, 3 vols. : 
Franccson, 3rded. I-eipzig, 1862, Svo, 2 vols. Itat-ian. — Franciosini, 
Venezia, 8vo, 2 vols. ; Cormon y Manni, Leon, 1843, i6mo, 

2 vols. : Rbmcjro, Madrid, 1844. 4 to. Synonyms. — Diccionario de 
Sinonimos, J^iris, 1853, 4to. Er ymoloo y.- - .\ldrete, Madrid. 1682, 
fol : Monlau y Roca. ffo. 1856. i2mo ; Barcia, 1881-1883. Arahic 
Words.- Hammer Purgstari. Wien, 1855, Svo : Dozy and Eiigel- 
mann, 2d ed. Leiden, 1869, 8vo. Ancient. — Sanchez, Paris, 1842, 
Svo. Rhyming.- Garcia de Rengifo (consonancia.s) Salmantica, 
1592, 4to ; 1876. Don Quixote. — Bcneke (German), Leipzig, 1800, 
i6mo; 4tlied. Berlin, 1841, i6mo. Dialects. — Aragonese : Peralta, 
Zaragoza, 1836, Svo : Borao, ib. 1859, 4 to. Catalan : Rocha de 
Girona (l^atin), Barcinonc, 1561, fol. ; Dictionari Catala (Lat. Fr. 
Span.), Barcelona, 1642, Svo: I^cavalleria (Cat. -Lat.), ib. 1696, fol. : 
Estevc, ed. Belvitges, &c. (Calal.-Sp. Lat.), Barcelona, 1805-1835, 
fol. 2 vols. : Saura (Cat.-Span.), ih. 1S51, i6nio ; 2nd ed. (S])an.-Cat.), 
ib. 1854 ; 3rd €!d. (id.) ib. 1862, 8vo : l^bcTnia, ih. 1844-1848, 8vo, 2 
vols. 1864. Gallegan : Rodriguez, Coruna, 1863, 4to : Cuveira y Pinol, 
Madrid, 1877, Svo. Majorca : Figuera, Palma, 1840, 4to : Amengual, 
ib. 1845, 4to. Minorca : Dtcctmmrio, Madrid, 1848, Svo. Valencian : 
Palmyreno, Valentiae, 1569: Ros, Valencia, 1764. Svo: Fiister, ih. 
1827, Svo : Lamarca, 2nd cd. ib. 1842. i6mo. Cuba : Glossary of 
Creole Words. London, 1840, Svo: Pichardo, 1836; 2nd ed. Havana, 
1849, Svo ; 3rd ed. ib. 1862. Svo ; Madrid, i860, 4to. 

Portuguese. —Lima, Lisbon, 1783, 4to: Moraes da Silva, ib. 
1789, 4to, 2 vols.; 6th cd. 1858: Academia real das Scicncas, ib. 
1793. tom. i., cevi. and 544 pages (A to Aziirraf) : Faria, ib. 1849. 
fol. 2 vols. ; 3rd ed. ih. 1850 -1857, fol. 2 vols. 2220 pages. English. - 
Vieyra, London, 1773, 2'vols. 4to: Lacerda, Lisboa, 1866-1871, 4to, 
2 vols. French. — ^Marquez, Lisboa, 1756-1761, fol. 2 vols. : Roquette, 
Paris, 1841, Svo, 2 vols. ; 4th cd. i860 : Marques, lAslxmne, 1875, 
fol. 2 vols. : Souza Pinto, Paris, 1877, 32mo, 1024 pages. German.- 
Wagener, Leipzig, 1811-1812, Svo, 2 vols. : Wollheim, ib. 1844. i2mo, 
2 vols. : Boschc, Hamburg, 1858, Svo, 2 vols. 1660 pages. Itattan. -- 
Costa e Sd, Lislioa, 1773 ' 1774* fol 2 vols. 1652 pages : Prefumo, 
T-isljoa, 1853, Svo, 1162 pages. Ancient. — Joaquim dc Sancta Rosa 
de Viterbo, ib. 1798, fol. 2 vols. ; 1824, Svo. Arabic Words. — Souza, 
ih. 1789. 4to ; 2nd ed. by S. Antonio Moura, ib. 1830, 224 pages. 
Oriental and African Words, not Arabic.— SaS T.niz, ib. 1837, 
4to, 123 pages. French Words. — Id., ib. 1827, 4to ; 2nd ed. Rio de 
Janeiro, 1835, 8vo. Synonyms. — Id., ib. 1821. 4to; 2nd cd. ih. 
182.^-1828, Svo. Fonseca, Paris. 1833, Svo; 1859, ivSmo, 863 pages. 
Homonyms. — De Couto, Lisboa. 1842, fol Poetic.— Luzitano {i.e. 
Freire), ih. 1765, Svo, 2 vols. ; 3rd cd. ib. 1820, 4to, 2 vols. Rhyming. 
— Couto Guerreiro, Lisboa. 1763. 4to. Naval. — Tiberghien. Rio de 
Janeiro, 1870, Svo. Ceylon-Portuguese. — Fox, Colombo, 1819. 
Svo : Callaway, ib. 1823, 8vo. 

Itallaii. — ^Accarigi, Vocabulario. Cento, 1543, 4to : Alunno, La 


fahrica del mundo, Vinezia, 1548, fol : Porccachi, Venetia, 1588, fol ^ 
Accademici della Crusca, Vocabulario, Venez. 1622, fol. ; 4tli ed. 
Firenze, 1729-1738, fol. 6 vols. : Costa and Cardinali, Bologna, 1819- 
1826. 4to, 7 vols. : Tommasco and Bellini, Torino, 1861, &c., 4to, 4 
vols. : Petrocchi, 1884-1891. English. — Thomas. London. 1598, 4to: 
Florio, London, 1598, 4to, 1611 : Baretti, London, 1794, 2 vols. ; 
1854, 8vo, 2 vols. : Petronj and Davenport. Londra. 1828, 8vo, 3 vols. : 
Grassi, Leipz. 1854, izmo: Millhoustr, Lond., 1S68, Svo, 2 vols. 1348 
pages. French. — Alberti, Paris. 1771, 4to, 2 vols. ; Milan, 1862 : 
Barlwri, Paris, 1838, 4to, 2 vols. : Renzi, I'aris, 1850, Svo. German. — 
Libra uHlissimo, Venetiis, 1499. 4to : Valentini, Leipzig, 1834-1S36, 
4to, 4 vols. Etymology. — Menage, Geneva, 1685, fol: &lza, Vienna, 
1852, 4to. Provencal Words. — Nannucci, Firenze, 1840, Svo. 
Synonyms. — Rabbi. Venezia, 1774, 4to ; loth ed. 1817 : Tommasco. 
Firenze. 1839-1840, 4to, 2 vols. : Milano. 1856, Svo; 1867. Verbs.- 
Mastrofini, Roma, 1814, 4to, 2 vols. Select Words and Phrases. 
— Redi, Brescia, 1769, Svo. Incorrect Words and Phrases.- 
Molassi, Parma, 1830-1841, Svo. 854 pages. Supposed Gallicisms.- 
Viani, Firenze, 1858-1860, Svo, 2 vols. Additions to the Diction - 
ARIES. — Ghcrardini, Milano, 1819-1821, Svo, 2 vols. ; ih. 1852-1857. 
Svo, 6 vols. Rhyming. - Falco, Napoli, 1535, 4to ; Ruscelli, Venetia. 

8vo; 1827: Stigliani, Roma, 1658",' 8vo: Rosasco, Padova, 
1763, 4to; Palermo, 1840, Svo. Technical. — Bonavilia>.Aquilino, 
Mil 1819-1821, Svo, 5 vols. ; 2ndcd. 1829-1831, 4to. 2 vols. : Vogtberg 
(Germ.), Wein, 1831, Svo. Particular" Authors.— Borcarefo : 
Aluno, Le ricchezze della lingua volgare, Vinegia, 1543, fol. Dante: 
Blanc, Leipzig, 1852. Svo; Firenze, 1859, Svo.' Diai.kcts. — 
Bergamo : Gasparini, Mediol. 1565 : Zappetini, Bergamo, 1859. Svo ; 
Tiraboschi (anc. and mod.), Turin, 1873, Svo. Bologna: Bumaldi. 
Bolo^a, 1660, i2mo : Ferrari, ib. 1820, Svo ; 1838, 4to. Brescia : 
Gagliardi, Brescia, 1759, Svo: Melchiori, ih. 1817-1820, 8vo: Vocabu- 
larietto, ib. 1872, 410. Como : Monti, Milano. 1845, 8vo. Ferrara : 
Manini, Ferrara^ 1805, Svo : Azzi, ih. 1857, Svo. Friuli : Scala. 
Fordenone, 1870, Svo. Genoa: Casaccia, Gen. 1842-1851, Svo; 1873, 
&c. : Paganini, ib. 1857, Svo. Lombardy : Margharini, Tuderti, 
1870, Svo. Mantua: Cherubini, Milano, 1 627, 4to. Milan: Varon, 
ib. 1606, Svo: Cherubini, ib. 1814, Svo, 2 vols.; 1841-1844, Svo, 
4 vols. ; 1851-1861, 8vo, 5 vols. : Banfi, ib. 1857, Svo : 1870, Svo. 
Modena : Galvani, Modc'na, 1868, Svo. Naples : Ouliani, Naj>oli, 
1789, i2nio, 2 vols. Parma : Peschieri, Parma, 1828-1831, Svo, 3 
vols. 1840; Males]>ina, ib. 1856, Svo, 2 vols. Pavia : Disionario domes- 
tico pavese, Pavia, 1829, 8vo : Gambini, ih. 1850, 4to, 346 pages. 
Piacenza : Nicolli, Piacenza, 1832 : Foresti, ih. 1S37 1838, Svo, 2 pts. 
Piedmont : Pino, Torino, i784,'4to : Capello (Fr.), Turin, 1814, Svo, 
2 pts. : Zalli (Ital. Lat. Fr.), Carmagnola, 1815, Svo, 2 vols : Sant' 
Albino, Torino, 1860, 4to. Reggio: Vocabulario Reggiano, 1832. 
Romagna : Morri, Fic'nza, 1840. Rome : Raccolto di voci Romani c 
Marchiani, Osimo, 1769, Svo. Roveretano and Trentino : Azzolini, 
Venezia, 1856, Svo. Sardinia : Porru, Casteddu, 1832, fol : Spano, 
Cagliari. 1851 1852, fol 3 vols. Sicily : Bono (It. Lat.), I’alermo, 
1751-1754, 4to, 3 vols. ; 1783-1785, 4to, 5 vols. : I’asqualiiio, ih. 1785- 
T795, 4to, 5 vols.: Mortillaro. ih. 1853, 4to, 956 pages : Biundi, ih. 1857, 
i2mo, 578 pages : Traina, ib. 1870, Svo. Siena : Barbagli, Siena, 
1G02, 4to. Taranto: Viiicentiis, Taranto, 1872, Svo. Turin: 
Soinis di Chavrii;, Torino, 1843, Svo. Tuscany : Luna, Napoli. 1536, 
4to : l*oliti, Roma, 1604, Svo ; VenezuT, 1615 ; 1628; 1665: Paulo, 
ih. 1740, 4 to. Vattdois: ('allet, Lausanne, 1862, i2mo. Venetian: 
Patriarch! {Veneziano e padevano), Padova. T755, 4to ; 1796, 1821 : 
Bocrio, Venezia, 1829, 4to ; 1858-1859; 1861. Verona: Angeli, 
Verona, 1821, 8vo. Vicenza: Conti, Vicenza. 1871, Svo. Lingua 
Franca. — Dictionnaire de la langue Franque, ott Petit Manresque, 
Marseille, 1830, i6mo, 1 07 pages. Slang.— Sabio (lingua Zerga), 
Venetia, 1556, Svo; 1575 : Trattato degli bianti, l*isa, 1828, 8vo. 

Bomansh. — Promptuario de voci volgari e Latine, Valgrisii, 
1565, 4 to: Dcr, die. das, oder Nomenclatura (German nouns 
explained in Rom.), Seoul, 1744. 8vo: ('onradi, Zurich. 1820, Svo; 
1826, i2mo, 2 vols. : Carisch, Chur, 1821, Svo ; 1852, T6mo. 

VUuA. — Lesicon Rumanese (Lat. Hung. Germ.), Budac, 1825, 
4to: Bobb (Lat. Hung.), CIiis, 1822-1823. 4to, 2 vols. French. 
Vaillant, Boucemreshti, 1840, Svo: Poyimar, Aaron and Hill, 
Boucourest, 1840-1841, 4to, 2 vols. ; Jassi. 1852, i6mo. 2 vols. : 
De Pontbriant, Bucun'sei, 1862, Svo: Cihac, Frankf. 1870, Hvo : 
Costine.scu, Bucurosci, 1870, Svo, 724 pages : Antonescu, Bucharest, 
1874, i6mo, 2 vols. 919 pages. German. - Clemens, Hennanstadt, 
1823, Svo : Isser, Kronstadt, 1850 : Polyzii, tb. 1857, Svo. 

Teutonic: (i) Scandinmnan. 

Zcalandio. — Latin.— Andri'ae. Havniac?. 1683, Svo: Halderson 
(I.iit. Danish), ib. 1814. 4to, 2 vols. English.-'— Cleasby-Vigfiisson. 
Oxford, 1874, 4to. German. -Dieterich, Stockholm, 1844, 8vo: 
Mobius. l^ipzig, 1866. Svo. Danish.- Jonssen, Kj 61 .»enha’''n, 1863, 
Svo. Norwegian. — Kraft, Christiania, 1863, Svo: Fritzner, 
Kristiania, 1867, Svo. Poetic. Egilsson (Latin), Hafniae, 1860, 
Svo ; 1864. 

Swedish. Kindblad, Stockholm, 1840, 4to : Almqvist, Orebro, 
1842-1844. Svo: Dalin, Ordbog. Stockholm, 1850- 1S53, Svo, 2 vols, 
1668 pages; 1867. &c. 4to (vol. i. ii., A to Fjtrmare. 928 pages): 
Id., Uandordhog. ih. 1868. i2mo, 804 pages: Svcjnska Academicn. 
Stockholm. 1870. 4to (A) pp. 187. Latin.- Stjemhjelm, Holm. 
1643. 4to: Verelius, Upsala, 1691, Svo: Ihre (Suco-Gothictim). 
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Upsala, 1769, foL 2 vols. English. — Sercnius, Nykoping, 1757. 
4to : Brisnon, U])sala, 1784, 4to : Widegren, Stockholm. 1788, 410 ; 
Brisman. Upsala, 1801, 4to ; 3rd cd. 18x5. 2 vols. ; Dclccn Orebro. 
1829. 8 VO : Granb(;rg, ib, 1832, Z2mo : Nilssen, Widmark, &c.. 
Stockholm. 1875, 8vo. French.— Mdllcr, Stockholm, 1745, 4to: 
B) 5 rki;ogrcn. ib, 1795, 2 vols. : Nordforss, ib, 1805. 8vo, 2 vols. : 2nd 
ed. drubro. 1827. ismo : West, Stockh. 1807, 8vo : Dalin, ib. 1842- 
1^3. 4to, 2 vote. ; 1872. German. — Dahncrt, Holmiac% 1746, 4to: 
Heinrich, ChrisUansund, 18x4, 4to, 2 vote. ; 4th cd. Orebro, 1841. 
i2mo: Helms, I^ipzig, 1858, 8vo; 1872. Danish. —Host, 
Kjdbenhavn, 1799, 4to : Welander, Stockholm, 1844, 8vo: Dalin, 
ib. 1869, i6nio : Kaper, Kjolx^nhavn, 1876, i6mo. Etymology. — 
Tamm, Upsala. 1874. &c.. 8vo (A and B), 200 pages. Foreign 
Words.— Sahlstcdt, Wastcras, 1769, 8vo : Andersson (20,000), 
Stockholm. 1857, i6mo : Tullbcrg, ib, 1868, 8vo : Ekbohm, ib. 1870, 
i2mo : Dalin, ib, 1870, &c., 8vo. Synonyms. — Id., ib, 1870, i2mo. 
Naval. '"Ramsten, th. i8^>6, 8vo. Technical. — Jungberg, ib. 1873, 
8vo. Dialects. — Ihre, Upsala, 1766, 4to : Rietz, Lund, 1862-1867, 
4to, 859 pa.g(;s. Bohusldn : Jdioticon Bohusiense. Golaborg, 1776. 
4to. DaUcaflia: Arlwrelins, Upsala. 1813, 410. Gothland: Hot 
(Sven), Stockholmiae. 1772, 8vo: Raaf (Ydrc), Orebro, 1859, 8vo. 
Halland : MoUer. Lund, 158. 8vo. Helsingland : Xxmstrdm, ib, 
1841. 8vo : Fornminnessallskap, Hudikswall, 1870, 8vo. 

Norwegian. — Jenssen, Kjobenliavn, 1646. 8vo : Ponioppidan, 
Bergen, 1749, 8vo : Hanson (German), Christiania, 1840, 8vo : 
Aasen, ib. 1873, 8vo, 992 pagc.s. 

Danieh. - Aphelcn, Kopenh, 1764, 4to, 2 vols. ; 1775, 4to, 3 vote. : 
Molbech, Kjobcnhavn, 1833, 8vo. 2 vote. : ib. 1859, 2 vote. : Videns- 
kalx^mes Sotekab, ib. 179J-1865, Kalkar. English. — Bcrthelson 
(Eng. Dan.), 1754, 4to : W'olll, London. 1779, 4to. Bay. ib. 1807, 
8vo, 2 vols. ; 1824, 8 VO : Hombeck. ib. 1863. 8vo : Ferrall and Repp, 
ib. 1814, i6mo; 1873, 8vo: Rosing, Copenhagen, 1869. 8vo: Ancker, 
ib, 1874, 8vo. French. — Aphelcn, in. 1754, 8vo : Id., ib. 1759. 
4t.o, 2 vote. ; 2nd cd. 1772-1777. vol. i. ii. German. — Id., ib. 1764, 
4to, 2 vols. : (iriinberg, 2nd ed. Kopenh. 1836-1839, i2mo, 2 vote. ; 
1851, Helms, Leipzig, 1858, 8vo. Synonyms. — Mhller, Kjolicnhavn, 
1853, 8vo. Foreign Words. — Hansen, Christiania. 1842. i2mo. 
Naval. — Witeoet, Copenhagen, 1830, 8vo : Fisker (French), 
Kjdbenhavn, 1839, 8vo. Old Danish. -Molbech, ib. 1857-1868. 
8vo, 2 vote. Dialects. — Id., ib. 1841, 8vo. Bornholm: Adler, #V>. 
1856. 8vo. South Jutland : Kok, 1867, 8vo. Slang. — Kristiansen 
(Gadesproget), ib. 1866, 8vo, p. 452. 

(2) Germanic. 

Tontonie. — ('omparative. Meidingcr, Frankf. a. M. 1833, 8vo, 
2nd eel. J836, 8vo. 

Gofehio. — Junius, Dortrccht, 1665, 4to; 1671; 1684, Diefen- 

bach (comparative), Francki. a. M. 1846-1851, 2 vols. 8vo; Schulze, 
Magdeburg, 1848, 4to : 1867, 8vo : Skeat, T.ondon, 1868, 4to: 
Balg (Comparative Glossary), Magvike, Wisconsin, 1887-^1889. 

Ulphilas (editions with dictionaries). C'aslilionaeus, Mediol. 1829. 

4to: Gabelentz and I-oImj, Altcnburg, 1836-1843, 4to, 2 vols.: Gaugen- 
gigl, Passau, 1848, 8vo : Stamm, Paderbom, 1857 : Stamm and 
Heyne, ib. 1866, 8vo. 

ijiglO'Bazon. — Latin. — Somner (Lat. Eng.), Oxonii, 1659, 
fol. : Benson, ih. 1701, 8vo: Lye (A.-S. and Gothic), London, 1772, 
fol. 2 vote, : Ettmiiller, Quedlinburg, 1851, 8vo. 838 pages. English. 
— Bosworth, London. 1838, 8vo, 721 pages : Id. (Compendums). 
1848, 278 pages. Corson (A.-S. and Early English), New York, 1871. 
8vo, 587 pages; Toller (based on Bosworth), Oxford, 1882-1898. 
German. — Bouterwek, Giitersloh, 1850, 8vo, 418 pages : Groin 
(PcHd-s), Gottingen, 1861-1863. 8vo, 2 vols. : I.«o, Halle, 1872, 8vo. 

Engliih. — Cockeram, I»ndon, 1623, c^d. 1650: Blount, 

ih. T656, 8vo : Philips. The new World of Words, London, 1658, fol. : 
Bailey. Ix^ndon, 1721, 8vo; 2nd ed. ih. 1736, fol. ; 24th ed. ib. 1782, 
8vo : Johnson, ib. 1755, fol. 2 vote. ; cd. Todd, London, 1818, 
4to, 4 vote. ; ib. 1827, 4to. 3 vote. ; ed. Latham, ib. 1866-1874, 4to, 
4 vols. (2 in 4 parts) ; Barclay, London, 1774, 4to ; ed. Woodward. 
ib. 1848 : Sheridan, ih. 1780, 4to, 2 vote. : Wt!b.stcr, New York. 182S, 
4to, 2 vote. ; London. 1832, 4to, 2 vote. ; ed. Goodrich and Porter, 
1865, 4to: Richardson, lb. 1836, 4to, 2 vote,; Supplement, 1856: 
Ogiivie, Imperial Dictionary, Glasgow. 1850-1855, 8vo, 3 vote, (the 
new edition of Ogiivie by Charles Annandalc, 4 vote., 1882, was an 
encyclopaedic dictionary^ which served to some extent as the founda- 
tion of the Century Dictionary) ; Boag. Do., Edinburgh, 1852-1853, 
8vo, 2 vote. : Craik, ib. 1856, 8vo : Worcester, Boston, 1863, 4to. 
Stormouth and Bayne, 1885 ; Murray and Bradley, The Oxford 
English Dictionary, 1884- ; Whitney, The Century Diet., New 

York, 1889-1891 ; Porter, Webster's Internat. Diet., Springfield, 
Massachusetts. 1890; Funk, Standard Diet., New York. 1894; Hunter, 
The Encyclopaedic Diet. , x 879- 1 888. Etymology. — Skinner, lx)ndini. 
1671,101.: Junius, Oxonii, 1743. fol. : Wedgewood, London, 1859- 
1*865 , 3 vote. ; ih. 1872. 8vo. Skeat. Oxford. 1881 ; Fennell (Anglicized 
words), Camb. 1892. Pronouncing.— Walker, London, 1774, 4to : 
by Smart, 2nd ed. ib. 1846, 8vo. Pronouncing in German. — 
Hausner, Frankf. 1793. 8vo; 3Med. 1807; Winkolmann, Berlin, 1818, 
8vo : Voigtmann, Coburg, 1835, 8vo ; Albert, Lcipz. 1839, 8vo : 
Bassler, ih. 1840, i6mo. Analytical. — Booth. Bath. 1836, 4to: 
Roget, Thesaurus, London, 1852, 8vo ; 6th cd. 1857 ; Boston, 1874. 
Synonyiis. — Piozzi, London. 1794. 8vo, 2 vote. : L.[abarthe]. Paris, 


1803, 8vo, 2 vote.: Crabb, London, 1823, 8vo; nth ed. 1859: 
C. J. Smith, ih. 1871, 8vo, 610 pages. Reduplicated Words. — 
Wheatley, ih, 1866, 8vo. Sitrnames. — Arthur, New York, 1857, 
i2mo, about 2600 names : Lower, ih. i860, 4to. Particles. — 
Le Febure de Villebrune, Paris, 1774, 8vo. Rhyming. — Levins, 
Maniputus Puerorum, London, 1570, 4to ; cd. Wheatley, ih. 1867, 
8vo: Walker, London, 1775, 8vo; 1865, 8vo. Shakespeare. — 
Nares. Berlin, 1822, 4to ; ed. Halliwell and Wright. London, 1859, 
8vo: Schmidt, Berlin, 1874. Old Engi.ish. — Spclman, London 
[1626], fol. (A to I only) ; 1664 (completed) ; 1687 (best cd.) : 
(Coleridge (1250-1300), ib. 1859. 8vo : Stratmann (Early Eng.), 
Krefeld, 1867, 8vo ; 2nd cd. 1873, 4to: Bradley (new edition of 
Stratman), Oxford, 1891 ; Matzner and Biding, Berlin, 1878- 
OLD and Provincial. — Halliwell, London, 1844-1846, 8vo ; 2nd ed. 
ih. 1850, 2 vote. : 6th ed. 1904 : Wright, ih. 1857, 8vo. 2 vote. ; 1862. 
Dialects. — Ray, ib. 1674, i2mo : Grose, ib. 1787, 8vo ; 1790: 
Holloway, Lewes, 1840, 8v6; Wright, Eng. Dialect Diet., London, 
1898-1905, 28 vote. Scotch : Jamieson, Edin. 1806. 4to, 2 vote. ; 
Supplement, 1826, 2 vols. ; abridged by Johnstone, ib. 1846, 8vo : 
Brown, Edin, 1845, 8vo: Mother by (German), Konigsberg, 1826-1828, 
8vo : (Shetland and Orkney), Edmonston, London, 1866, 8 vo : 
(Banffshire), Gregor, ib. 1866, 8vo. North Country : Brockelt, 
London, 1839, 8vo, 2 vote. Berkshire : [Lousley] ib. 1852, 8vo, 
Cheshire : Wilbraham, ih, 1817, 4to ; 1826, i2mo : Leigh, Chester, 
1877, 8vo. Cumberland: Glossary, ib. 1851, i2mo : Dickenson. 
Whitehaven, 1854, i2mo ; Supplement, 1867 : Ferguson (Scandin- 
avian Words), London, 1856, 8vo. Derbyshire : Hooson (mining), 
Wrexham, 1747, 8vo ; Sleigh, London, 1865, 8vo. Dorset : Barnes, 
Berlin, 1863, 8vo. Durham : [Hinsdale] (Tecsdalc), London. 1849, 
i2mo. Gloucestershire : Huntley (Cotswold), ib. 1868, 8vo. Hereford- 
shire : [Sir George Comewall Lewis], London, 1839, i2mo. Lanca- 
shire : Nodal and Milner, Manchester Literary ' Qub, 1875, 8vo, 
Morris (Furness), London, 1869, 8vo : R. B. Peacock (Lonsdale, 
North and South of the Sands), ih. 1869, 8vo. Leicestershire : 
A. B. Evans, ib. 1848, 8vo. Lincolnshire : Brogden, ib. t866. i2mo : 
Peacock (Manley & Corringham), ib. 1877, 8vo. Norfolk and Suffolk : 
Forby, London, 1 830, 8vb, 2 vote. Northamptonshire : Sternberg, 
ib. 1851, 8vo : Miss Anne E. Baker, ib. 1866, 8vo, 2 vols. 868 pages. 
Somersetshire : Jennings, ib. 1869, 8vo : W. Williams and W. A. 
Jones, Taunton, 1873, 8vo. Suffolk : Moor, Woodbridge, 1823, T2Tno: 
Ilowditch (Surnames), Baston, U.S., 1851, 8vo ; 1858; 3rd ed, 
London, 1861. 8vo, 784 pages. Sussex: Coopi?r, Brighton, 1836, 
8vo : Parish, Farncombe, 1875, 8vo. Wiltshire : Akerman. London, 
1842, i2mo. Yorkshire (North and East), Toonc*, ib. 1832, 8vo : 
(Craven), Carr, 2nd ed. London, 1828, 8vo, 2 vote. : (Swaledale), 
Ilarland, ib, 1873, 8vo : (Cleveland), Atkinson, ib. 1868, 410. 653 
pages: (Whitby) [F. K. Robinson], ih. 1876, 8vo : (Mid- Yorkshire 
and Lower Niddersdalc), C. Clough Robinson, ib. 1876, 8vo : (Leeds), 
Id., ib, t86i, i2mo : (Wakefield), Banks, ib. 1865, i6mo : (Hallam- 
shire). Hunter, London, 1829, 8vo. Ireland : (Forth and liargy, Co, 
Wexford), Poole, London. 1867, 8vo. America: Pickering, Boston, 
1816, 8vo ; Bartlett, New York, 1848, 8vo ; 3rd cd. Boston, i860, 
8vo ; Dutch transl. by Keijzer, Gorinchen, 1854, i2mo ; Germ, 
transl. by Kohler, Lcipz. 1868, 8vo. Elwyn, Philadelphia, 1859, 
8vo. Negro English : Kingos, St Croix, 1770, 8vo : Fockc (Dutch), 
T^^den, 1855, 8vo : Wulkchlacgel, IX>bau, 1856, 8vo, 350 pages. 
Slang. -Grose, London, 1785. 8vo ; 1796: Hotten, ih. 1864, 8vo ; 
j866 ; Ffirmer & Henley (7 vols., 1890-1904). 

Miic. — 'Wassenbergh, Lceuwarclen, 1802, 8vo : Franeker, 1806, 
8vo : Outzen, Kopenh. 1837, 4to : Ilcltcma (Dutch), Leuwarden, 
1832, 8vo ; 1874, 8vo, 607 pages : Winkler (Ncdcrdcutsch en Friesch 
Dialectikon), 's Gravenhage, 1874, 8vo, 2 vols. 1025 paRcs. Old 
Frisic. — Wiarda (Germ.), Aurich, 1786, 8vo : Richthofen, Gottingen, 
1840, 4to. North Frisic, — Bendson (Germ.), Leiden, i8(io, 8vo : 
Johansen (Fohringer und Amrumer Mundart), Kiel, 1862, 8vo. 
East Frisic. — Stiirenburg, Aurich, 1857, 8vo. Heligoland. — 
Oelrichs, s. 1836, i6mo. 

Dutch. — Kok, 2nd ed. Amst. 1785-1798, 8vo, 38 vote. : W’eiland. 
Amst. T790-1811, 8vo, II vote.: Harrebomee, Utrecht, 1857, 4to ; 
1862-1870, 8vo, 3 vote. : De Vries and Te Winkel, Gravenh. 1864, &c., 
4to (new ed. 1882- ) ; Dale, ib. 4th ed. 1898 ; English.- Hex- 

ham, cd. Manley, Rotterdam, 1675-1678, 4to : Holtrop, Dortrecht, 

1823- 1824, 8vo. 2 vote. : Bomhoff, Nimeguen, 1859, 8vo, 2 vote. 2323 
pages : Jaeger, Gouda, 1862, i6mo : Calisch, Tiel, 1871, &c., 8vo. 
French. — Halma, .^mst. 1710, 4to ; 4th ed. 1761 : Marin, ib. 1793. 
4to, 2 vote. : Winkclman, ib. 1793, 4t.o, 2 vote. : Mook, Zutphen, 

1824- 1825. 8 VO, 4 vote.; Gouda, i857,8vo,2 vote. 28 18 pages: Kramers, 
ib. 1859-1862, 2 vote. x6mo. German. — Kramer, Niimb. 1719, fol. ; 
1759, 4to, 2 vote. ; ed. Titius, 1784, Wciland, Haag, 1812, 8vo : 
Terwen,. Amst. 1844, 8vo. Etymology. -Franck, 1884-1892. 
Oriental Words. — Dozy, *s Gravenhage, 1867, 8vo. Genders of 
Nottns. — Bilderdijk, Amst. 1822, 8vo, 2 vote. Spelling. — Id., 
’s Gravenhage, 1829, 8vo. Frequent atives. — De Jager, Gouda, 
1B75, 8vo, vol. i. Old Dutch. — Suringer, Leyden, 1865, 8vo. 
Middle Dutch. — De Vries, *s Gravenhage, 1864, &c., 4to. Verwijs 
and Verdam. ih. 1885- 

Fleoiiih. — Kilian, Antw. 1511, 8vo; ed. Hasselt, Utrecht, 1777, 
4to, 2 vols. French. — Berlemont, Anvers, 1511, 4to : Meurier, ih. 
^ 557 * Svo : Rouxell and Halma. Amst. 1708, 4to; 6th ed. 1821 : 
Van de Velde and Sleeckx, Bnix. 1848-1851. 8vo, 2440 pages ; ih. 
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x86o, 8vo, 2 vols. Ancient Names of Places. — Grandgagnage 
(East Belgium), Bruxelles, 1859, 8vo. 

CtermaxL — Josua I’ictorius (Maaler), Die teUtsch Spraach, Tiguri. 
1561, 8vo : Sticler, Niimb. 1691, 4to : Adclung. Leipz. 1774-1786. 
4to, 5 vols. ; 1793-1818, 5 vols. ; C^mpe, Braunschweig, 1807-1811, 
4to. 5 vols.: Grimm, Ldpzig, 1854, &c., 4to: Sanders, ih, i860- 
18O5, 4io, 3 vols. 1885: Dielenbach and Wulcker (High and Low 
German, to supplement Grimm), Frankf. a. M. 1S74, 1885, 8vo. ; 
Kluge. Strassburg, 1883; Heine, Leipzig, 1890-- 1895; Weigand, 
Giessen. 1873. English. — Adclung, 1783-1796. 8vo, 3 vols. : Hilpert, 
Karlsruhe, 1828 -1829, 8vo, 2 vols. ; 1845-1846, 4to, 2 vols. : Fliigel, 
Leipz. 1830, 8vo, 2 vols. ; I^ndon, 1857, 8vo ; Leipzig, 1870 : 
Muller. Cothen, 1867, 8vo, 2 voLs. French. — Laveaux, Strassburg, 
1812. 4to : Mozin, Stuttgard. 1811-1S12, 4to, 4 vols. ; 1842-1846. 8vo, 
4 vols., 3rd cd. 1850-1851, 8vo: Schuster, Strasb. 1859, 8vo : Daniel, 
Paris, 1877, i6mo. Old High German. — Haltaeiis, Lipsiae. 1758, 
fol. 2 vols. : Graff, Berlin, 1834-1846, 4to, 7 vols. : Brinckracier, 
Gotlia, 1850-1863, 4to, 2 vols. :*Kchrein (from I..atin records), Nord- 
hausen, 1863, 8vo. Schade, Halle, 1872-1882. Middle High German. 
-Ziemann, Quedlinburg, 1838, 8vo : Bcnecke, Muller and Zarnclie, 
Leipz. 1854-1866, 8vo, 3 vok. : Lexer, Leipzig, 1870, 8vo. Middle 
Low German. — Schiller and Liibben, Bremen, 1872, &c., 8vo, in 
progress. Low German. — ^Vollbeding, Zerbst, 1806, 8vo : Kose- 
garten, Griefswald, 1839, 4to; 1856, &c., 4to. Etymology.— 
Helvigius, Hanov. 1620,' 8vo : Wachter, Lipsiae, 1737, fol. 2 vols. ; 
Kaindl, Salzbach, 1815-1830, 8vo, 7 vols. : Heysc, Magdeburg, 1843- 
1849, 8vo, 3 vols. : Kchrein, 'Wiesbaden, 1847- 1852, 2 vols. Synonyms. 

Eberhard, Maas, and Griiber, 4th cd. Leipzig, 1852-1863, 8vo, 4 

vols. : Aue (Engl.), Edinb. 1836, 8vo: Eberhard, iithed. Berlin, 1854, 
i2mo : Sanders, Hamburg, 1872, 8vo, 743 pages. Foreign Words. 
— Campc, Braunschweig, 1813, 4to : Heysc, Ffemdworterhuch, 
Hannov(.T, 1848, 8vo. Names.— Leipz. 1853, 8vo : Michaclis 
(Taufnamcn), Berlin, 1856, 8vo : Forstemann (Old Germ.) Nord- 
hausen, 1856-1859. 4to, 2 vols. 1573 pages, 12.000 names : Steub 
(Oberdeiilschen), Munchon, 1871, 8vo. Luther.- Dietz, Leipzig, 
1869-1872, 8vo, 2 vols. Dialects. —Popowitsch, Wien, 1780, 8vo : 
Fulda, Berlin, 1788, 8vo : Klein, Frank!. 1792, 8vo, 2 vols. : Kalt- 
schmidt, Nordlingcii. 1851, ^to ; 1854, 5th ed. 1865. Aix-la' 

Chapclle, Muller and Weitzl .'\ach(?n, 1836, T2mo. A ppenzcU : Toblcr, 
Zurich, 1837, 8vo. Austria : Hofer, Linz, 1815, 8vo ; Castelli, Wien, 
1847, i2ino : Schcuchcnstijl (mining), ib, 1856, 8vo. Bavaria : 
ZaupvSer, Munchen, 1789, 8vo : Deling, ib, 1820, 2 vols. : Schmeller, 
Stuttg. j 827-1837, 8vo, 4 vols. ; 2nd ed. Munchen, 1872, 4to, vol. 
i* 1709 pages. * Berlin : 'I'rachsol, Btirliri, 1873, 8vo. Bremen : 
Bremisch Deutsch Gtrscllscluifl, Bremen, 1767-1771, 1869, 8vo. 6 vols. 
Oolrich (anc. stfitutes), Frankf. a. M. 1767, 8vo. Carinthia : Ueb<rr- 
felder, Klagcnfiirt, 1862, 8vo : Lexc, Leipzig, 1862, 8vo. Cleves : 
De Schueren, Teuthouista, Colon, 1477. I Leiden, 1804, 4to. 
GoBinfien : Schambach, Hannover, 1838, 8vo. Hamburg : Richey, 
Hamb. 1873, 4to ; J755, 8vo. Henncberg: Reinwold, Berlin and 
Stettin, 1793, 180T, 8vo, 2 vols. : Briickner, Meiningen, 1843, 4to. 
Hesse : Vilmar, Marburg, 1868, 8vo, 488 pages. Holstein : Schiitze. 
Hamb. 1800-1806. 8vo. 4 vols. Hungary: Sclioer, Wien, 1858. 
Livonia: Bergmanii, Salisburg, 1785, 8vo : Giitzcit. Riga, 1859-1864, 
8vo, 2 parts. Upper Lusatia : Anton, Gorlitz, 1825-1839, 13 parts. 
Luxembourg : Gangkrr, l.ux. 1847, 8vo, 406 pages. Mecklenburg and 
Western Pomerania: M., Leii>zig, 1876, 8vo, T14 pages. Nassau: 
Kehrein, Werilburg, i860, Svo. Osnaburg : Strodlmann, Leijiz. 1756, 
8vo. Pomerania and BUgen : Dahnert, Stralsund, 1781, 4to. Posen: 
Bernd, Bonn, 1820, Svo. Prussia: Bock, Konig.sb. 1759, Svo: 
Hcimig, ib, 1785, Svo. Saxony : Schmeller (from Heliand, &c.). 
Stuttg. 1840, 4 to. Silesia: Berndt, Slondal, 1787, Svo. Swabia: 
Schnud, Berlin, 1795, Svo; Stuttg. 1831, Svo. Stsntzerland : 
Staldcr, Aarau, 1807-1813. Svo, 2 vols. Thuringia : Keller, Jena, 
1819, 8vo. Transylvania: Schuller, Prag, 1865, Svo. Tirol: 
Schopf, Innspruck, 1866, Svo. Venetian Alps: Schmeller, Wien, 
1854. Svo. Vienna : Ilugel, ib. 1873, 8vo. Hunting.- Wesierwald : 
Schmidt, Haclamar, 1800, Svo: Kehrein, Wiesbaden, 1871, i2mo. 
Slang.— GflMMer Ac : Schott, Erlangen, 1821, Svo : Grolmann, 
Giessen, 1822, Svo : Train, Meissen, 1833, Svo : Anton, 2nd cd. 
Magdeburg, 1843, Svo ; 1859 : Av6-Lalleiiiant, Das Deutsche 

Gaunerthun, Leipzig, 1858-1862, 8vo, vol. iv. pp. 515-628. Student 
Slang : Vollmann (Burschicoses), Ragaz, 1846, T6mo. 562 pages. 

Celtic. 

Celtic generally. — Lluyd, Archacologia Britannica, Oxford, 
1707, folio : Bullet, Bcsan9on, 1754-1860, fol. 2 vols. 

Iriah. — Cormac, bishop of Cashel, born 831, slain in battle 903, 
wrote a Glossary, Sanas Cormaic, printed ijy Dr Whitley Stokes. 
London, 1862, Svo, with anotlicr, finished in 1569, Ijy O Davoren, 
a schoolmaster at Burren Castle. Co. Clare : O’Clery, Lovanii, 1643, 
Svo ; Mac Cuirtin (Eng.-Irish), Paris, 1732, 4I0 : O’Brien, ih. 1768, 
4to : Dublin, 1S32, Svo : O’Reilly. 1817, 4to : 1821 ; cd. O’Donovan. 
ih. 1864, 4to, 725 pages : Foley (Eng.-Irish), ih. 1855. Svo ; Connellan 
(do.), 1863, 8vo. 

OmUc.— M acdonald. Edin. 1741. 8vo: Shaw, London. 1780, 
4to, 2 vols. : Allan, Edin. 1S04, 4to : Armstrong. London, 1825, 
4to : Highland Society. f6, 1828, 4to, 2 vols. : Macicod and Dewar, 
Glasgow, 1853, Svo. I 

— Cregeen, Douglas, 1835, Svo : Kelly, ih. 1866, Svo. 2 vols. 
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t Welih. — Latin. — Davies, London, 1632, fol. : Boxhomius, 

Amstelodami. 1654, 4to. English.— SaU-sbury, London, 1547, 4to ; 
1551 : Richards, Bristol, 1759. 8vo : Owen (W.), London, 1793-1794! 
Svo, 2 vols. ; 1803, 4I0, 3 vols. : Walters, ih, 1794, 4to : Owen- 
Pughe, Denbigh, 1832, Svo ; 3rd ed. Pryse, ib. 1SO6, 8vo : D. S. Evans 
(Eng.-Welsh), ih. 1852-1853, Svo; 1887. 

Gomieh. — Pryce, .4rchaeologia, Sherborne, 1770. 410: Williams, 
Llandovery, 1862-1865, 4to. Names. — Bannister (2q>.ooo). Truro, 
1869-1871, 8vo. 

Breton. — Legadeuc, Le Catholicon breton, finished i4()4, printed 
at Lantrequicr, 1499, fol. 210 pages; 1501, 410; L’Orietit. 1S68, 
Svo : Quicquer de Roskoff, MoriaiK, 1633, : Rostrcneii. Rennes, 

1732, 4to, 978 pages; ed. j olivet, (aiingamps, 1834. Svo, 2 vols.: 
rA.[rmeric]. Leyde, 1744, Svo; Lji Haye, 1756: Lt^pclleticr, F*aris. 
1752, fol. : Legonidt'C. Angouleme, 1821, Svo ; SI Brieiio, 1847 1850, 
4to, 924 pages. Diai.kct of Li&on. - Troiide (Fr.-13rcl.), Brest, 
1870, Svo; Id. (Bret.-Fr.), ih. 1876, Svo, 845 pages. Dxuckse of 
Vannes. — Armerie, Leyde, 1774, Svo. 

Basque, 

Basqua — Larramondi, St Sebastian, 1745, fol, 2 vols. ; ed. 
Zuazua, ih. 1854, fol.; Chaho, Bayonne, 1856, 4to, 1867: I'abre, 
ib. 1870. Svo : Van Eys, l*aris, 1873. 8vo : Egfircii, Madrid, 1877, 

Baltic. 

Lithuanian. — Szyrwid, 3rd ed.. Vilnae, i()42, Svo : 5th ed. 1713 : 
Schleicher, Prag, 1856 1857. Svo. 2 vols. : Kurmin, Wilho, 1858, 8vo: 
Kursclial, Halle, 1870, &c., Svo. 

Lettic. — Mancelius, Riga, 1638, 4to : Elvers, ib. 1748, 8vo: 
Lange, Mitau, 1777, 4to : Sjogren. J Petersburg, iSOi, 4to : Ulinann, 
ed. Bieicnstcin, Riga, 1872, &c., Svo. 

Pmaaian. Bock, Konigsberg, 1759, 8\'o : Hennig, ib. 1785, Svo : 

Ncsselmann, Berlin, 1873, 8vo : Therson, ih. 1875, Svo. 

Slavonic. 

Slavonic generally. — Franta- Sumavski (Russ. Bulg. Old Slav. 
13oh. IPolish), Praga, 1857, 8vo, Miklosich, Wien, 1886. 

Old Slavonic.-- Bcniinda, Kiev, 1627. Knteinsk, 1653, 

4to : JPoIycarj)i (Slav. Grei'k, Latin), Mosque, 1704. 410: Ali*xyeev, 
St Petersb. 1773. Svo; 4th ed. ib. 1817-1819, Svo, 5 vols. : Russian 
fmp. Academy, ib. 1847, 410, 4 vols. ; Miklosieh, Vindobonae, 1850: 
4to ; t8()2-i 865, Svo, Mikhailovski, St Petersb. 1875, Svo : Charkovski, 
Warschaw, 1873, 8vo. 

Bnieian. - Russian Academy, St P(ftersl)iirg, 1789-1794. 410, 6 
vols.; 1806-1822, ib. 1H69, 8vo, 3 vols. : Dahl, Moskva, 1862- 1866, 
fol. 4 voLs. ; d., ib. 1873. Ac., 4to ; a 3rd edition, 1903, &c. Fkknch- 
Germ.-Eng. -Reili, 1852-1854, 46). German. Latin.- Hniterhof, 
Moskva, 1778, Svo, 2 vols. ; 3rd (?d. 1853 1 855, 8 vo, 2 vols.: Weisniann, 
16,1731 4to; .1782, and frequently. 'Frisnch, German. Nordstet, 
ib, 1780-1782 4fo, 2 vols.: Heym, Moskaii, 1796-1805, 4to, 4 vols.: 
Booch-Arkossi and Frey, Leipzig. 1871, Ac., 8v6. English. — 
Nordstel, l.oiidon, i78o.’4to: Grammatin and Parenogo, Moskva, 

1 808-1817,41.0, 4 vols. French.- -Tatischeff,2nfl eel. St I’etersb. 1 798, 
Svo, 2 vols. ; Moskau. 1810, 4to, 2 vols. : ReilT, St Petersb. 1835 ■ 1836, 
8vo, 2 vols. : Makaroff, ih. 1872, Svo, 2 vols. mo pages; 1873-1874, 
J2mo, 2 vols. CiERMAN. — Pawlowslci, Riga, 1859, 8vo : Len.slrom, 
Mitau, 1871, Svo. SwEDLSH. - Geitlin, Helsingfors, 1833, i2mo: 
Meurmann, ib. 1846, 8vo. Polish, - Jakubowicz, Warszawa. 1825- 
1828, Hvo, 2 vols.: Ainszejewicz, ib. 1866, Svo: Szlezigi*T,*6. 1H67, Svo. 
'Feciinical. — Grakov (Germ.), St Peter-sb. 1872, Svo. Naval.— 
Butakov, ih. 1837. iyiALEcr&.- North-west Bussia : Gorbachevski 
(old language, in Rus.sian), Vilna, 1874, Hvo, 418 pages. White 
Bussia : Nosovich (Russian). St Petersburg. 1870, 4to, 760 pages. 
Bed Russia: Piitritzkii (German), I-emlierg, 1867, 8vo, 2 vols. 
842 pages. Ukraine : l*iskanov (Russian), Odessa, 1873, 4to, 156 
pages. 

Poliih.~ Linde (explained in l.al. Germ, and 1 3 Slav dialects), 
Warszawie, 1H07-1814, 4to, 6 vols. 4574 pages. English.— [Ryka- 
czewskij. Complete Dictionary, Berlin, 1849-1851, Svo, 2 vols. ; Ryka- 
czttwski, Berlin, 1866, i6mo, ti6i page.s. French ANt> German. — 
Troc,rxiipz. 1742- 1764, 8 vo, 4 vols.; 4th ed. ib. 1806- 1822,410, 4 vols.: 
Bandtkc, Breslau, 1806, Svo, 2 vols. ; i833-i83(). 8vo. French.- - 
Schmidt, T^ipzig, 1870, i6mo. Russian and* German.- Schmidt 
(j. A. E.), Breslau. 1834, Svo. German. Mrongoviiis. Konigsberg, 
1765 ; 1835, 4to; 1837 ; Troianski, Berlin, 1^35-1838, Svo. 2 vols. : 
Booch-Arkossi, l.,c:ipzig, 1864- 1868, Svo. 2 vols. : Jordan, ih. i866, 
Svo. Italian. — Plazowski. Warszawa, i860, Hvo, 2 vols. 730 pages. 
Russian. — PotockL Lipsk, 1873, Ac., 12010. 

Wendiih.- MatLhai. Biidisse’n, 1721. Svo: Bose. Grimma, 1840, 
Svo : Pfuhl, w Bndzsinje, 1866, Svo. 1210 pages. Upper Lifsatian. 

T'fuhl and Jordan. Uripz. 1844. Svo. Lower Lusatian.- Zwahr, 
Spremlierg, 1S47, Svo. 

Cnoh.'— Rohn (Germ. Lat.), Prag, 1780, 4to, 4 vols.: 
Dobrowski and Hanka, ib, 1802-1821, 4to, 2 vols. Lat. Germ. 
Hungar. -lungmann, Praze. 1835-1839, 6 vols. 4to, 5316 pages. 
German. — Th^m, Prag. 1805-1807, Svo, 2 vols. : Siimavski, ih. 1844- 
1846, Svo. 2 vols. : Koneney. ih. 1855, i8mo, 2 vols. : Rank (Germ. 
Boh.), ib. i860, i6rao. 775 pages. Technic aj. . -Spatny, ib. 1864, 
Svo: Khcil (names of goods. Germ. Boh.), ib. 1864, Svo, 432 pages. 
Hunting.- Spatny, ib. 1870, 8vo, 137 page.s. 
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South SluTic. — Richter and Ballman, Wien, 1839-1840, 8vo, 2 vols. 
Servian. — Karajid (Germ. Lat.), ib, 1818, 8vo ; 1852 : Lavrovski 
(Russian), St Petersb. 1870, 8vo, 814 pages. Bosnian. — 
Micalia, Laureti, 1649, 8vo. Slovak. — Bernolak (Lat. Germ. 
Hung.), Budae, 1825-1 S27. 8vo. 6 voLs. : Loos (Hung, and Germ.), 
Pest, 1869, &c., 3 vols. SLOVENE.-Gutsmann, Klajp[enfurt, 1789, 
4to: Kclkovich, Wien, 1796, 4to, 2 vols. : Murko, Grata, 1838, Svo, 
2 vols. : Janezid, Klagenfurt, 1851, izmo. Dalmatian. — Ardelio 
della Bella, Venezia, 1 728, Svo ; 2nd cd. Ragusae, 1785, 4to : Stulli, 
ib, 1801-1810, 4to, 2 vols. Croatian. — Habdelich, Gratz. 1670, Svo : 
Siilek, Agram, 1854-1860, Svo, 2 vols. 1716 pages. Carinthian. — 
Lexer, l^ipzig, 1862, Svo. Old Servian. — Danitziye (Servian), 
Bclgrad, 1864, Svo, 3 vols. 

BnlgariaiL Daniel (Romaic, Albanian. Rumanian, and Bulgarian), 
Mosel lopolis, 1770; Venice, 1802, 4to. English. — Morse and 
Vassiliev, Constantinople, i860, Svo. Russian. — Borogofi. Vienna, 
1872, &c., Svo. 

Ugrian. 

Ugriau, Oomparative. — Donner, Helsingfors, 1874, Svo, in pro< 
gress : Budenz (Ugrian-Magyar), Budapest, 1872 - j 875, Svo. 

Lappish. ■ Holmiae, 1648, Svo: Fjellstrom, ib, 1738, 
Svo: Lf'em .and Sandb(?rg, Havn. 1768-1781, 4to, 2 parts: Lindahl 
and Oehrling, Holm. 1780, Svo. North Lappish. — Stockfleht. 
Christiania, 1852, Svo. 

Fiimiih. — Jiislenius, Holmiae, 1745. 4to, 567 pages: Renvall, 
Aboae, 1826, 410, 2 vols. : Kuro]>aciis. Helsingissa, 1852-1853, i6ino, 
2 vols. 742 pages: Lunin. Derpt, 1853. Svo: Huren, Tavashuus, i860, 
8vo : Ahlman, ib, 1864, Svo : Wiedemann, St I^etersb. 1869, 4to : 
Godenlijelin (Germ.), Helsingfors, 1871 : Lonnrot, Helsingis.sa, 
1874. Naval. — Stjerncreutz, ib, 1863, Svo. 

Eithoniaa. -Hupei, Mitau, i8r8,' 8vo, 832 pages: Korber, 
Dorpat, i860, Svo: Wiedemann, St Petersb. i86g, 4to, 1002 pages : 
.\minotf (Esth. -Finnish), Helsingissa. 1869, Svo: Meves (Russian), 
Riga, 1876, i2mo. 

Permiu. -Rogord (Russian), St Petersb. 1869. Svo. 420 i)ag(*s. 

Votiidc. Wiedemann. Rcval. 1847, Svo : Ahlquist, Helsingfors, 
1S56, 4 to. 

Gheremiu.. - Budenz, Pest. 1866, Svo. 

Ena-Mordviat.- Wiedemann. St Petersb. 1865, 4 to. Moksiia- 
Mokovinu. Ahlquist. ib, 1862, 8vo. 

Magyar. — Szabo, Kaasan, 1792. 8vo : Guezor and Fogarazl 
(Hung. Academy), JVslh, r8(>2, Svo, in progress. English. — 
Dallos, Pesth, i860, Svo. French. - Kiss, ib. 1844, T2tno, 2 vols. : 
Karady, I-cipz. 1848, larao : Mol<\ Pest, 1865, Svo, 2 vols. German. - 
Schuster, Wien, 1838, Svo: Bloch, Pesth, 1857, 4to, 2 vols. : Ballagi, 
ib, 1857, Svo : 6th ed. 1905, Svo, 2 vols. : I-oos, ib, 1870, Svo, 914 jiages. 
Etymological.- DanUovsky (Lat.-Germ.), Pressburg, 1853, Svo: 
Kreszncrics (under roots, in Hung.), Buddii, 1831 ^>1832, 4to. 2 vols.: 
Podhorsky (from Chinese. root.s, in Germ.), Budapest, 1877, Svo. 
New Words. — Kunoss, P(?sth, 1836, Svo ; 1844. 

TurUah. — Arau. Pkrs. Esaad Eifcndi, Constantinople, 1802, 

fol. Romaic. — Alexandridcs, Vienna, 1812, 4to. Poi.yglotts. — 
Pianzola (Ital. Grcc. volgare, e Turca), Padova, 1789, 410 : Ciakeiak 
(Ital. .Armeno, Turco), Venice, 1804, 4to ; 2nd cd, 1S29 : Azarian 
(Ellenico, Ital. Arm. Turco), Vienna, 1848, Svo : Mcchitarist 
Congregation (Ttal. Francese, Arm. Turco), ib, 1846, Svo. Latin. — 
Mesgnien-Meniuski, Viennae, 1680, fol 3 vols. ; ed. Jcnisch and 
Klezl, ib, 1780-1802, fol. 4 vols. English. — Sauerwein, London, 
1855, i2mo : Rcdhousc, ib, 1856. Svo, 1176 pages : Id., Eng. Turkish, 
ih. i860. Svo. French. —KiefTer and Bianchi (Turk.-Fr.), Paris, 
2 vols. 21 18 pages : Bianchi (Fr.-Turk.) Paris. 1843-1846, 
Svo, 2 vols. 2287 pages ; 1850, Svo, 2 vols. : Mallouf. ib. 1863-1867, 
Svo, 2 vols. French and German. - Zenker (Arab. Pers.), Leipz. 
1862-1876, 4to, 2 vols, 982 pages. German. — Korabinsky, Pressburg, 
1788, Svo : Vambery, Constantinople, 1858, Svo. Italian. 
Molina, Roma, 1641, Svo: Ma.sais, Firenze, 1677, Svo: Ciadyrgy, 
Milano. 1832-1834, 4to, 2 vols. Russian. — Budagov (Comparative 
lexicon of the Turkish -Tartar dialects). St Petersburg, 1869, Svo, 
2 vols. 

Qipsy. — Bischoff, llmenau. 1827, Svo: Truxillo, Madrid. 1844, 
Svo: Jimenes, Sevilla, 1846, i6mo : Baudrimont, Bordeaux, 1862, 
Svo : Vaillant, I^ris,. i8(>8, Svo : Paspati, Constantinoiile, 1870. 
4to : Borrow, liumany Lavo Lil, Loudon. 1874, Svo : Smart and 
Crofton, London, 1875, Svo. 

Albaaiaa. — Blanchiis, Romae, 1635. Svo : Kaballioti (Romaic. 
Wallach. Alb.), Venice, 1770, Svo : Xvlandcr, Frankfurt a. M. 1835, 
Svo : Hahn. Jena, 1854, 4to : Rossi da Montalto. Roma. 1866, 8vo. 


ASIA 

8«mltto. — PoLYGLOTTs. — Thumeissius, Berolini, 1585, fol : 
Thorndike, London, 1635, fol. : Schindler, Pentaglotton, Frankf. 
ad M. 1653, fol. : Hettinger, Heptaglotton. ih. 1661, fol. : Castellus. 
London. 1669, fol. 2 vols. (Hebrew, Chaldaic. Syriac, Samaritan. 
Aethiopic and Arabic in one alphabet ; Persian separately. It 
occupira him for seventeen years, during which he worked sixteen 
to eighteen hours a day) : Otho, Frankf. a. M. 1702, 4to (the same 
languages with Rabbinical). 


Hihrtw. — About 875, Zema^. head of the school of Pum- 
beditha, wrote a Talmudical dictionary of words and things, arranged 
in alphabetical order, which is lost. About 880, Jehudah ben' 
*Alan, of Tiberias, and Jehudah ibn Koreish. of Tahurt, in Morocco 
wrote Hebrew dictionaries. Saadia ben Joseph (bom 892, died 942). 
of Faynm, in Upper £g3i>t, wrote “HB5, probably a Hebrew- 
Arabic dictionary. Mcna^iem ben Jacob Ibn Sarfiq (bom 910. died 
about 970), of Tortosa and Cordova, wrote a copious Hebrew 
diclionar>', first printed by HenschcllF. Fihpowski, Edinburgh, 1855. 
Svo. from five MSS. David ben Abraham, of Ffts, wrote, in Arabic, 
a large Hebrew dictionary, the MS. of which, a quarto of 313 leaves 
on cotton paper, was found about 1830 by A. Firkowitz, of Eupatoria, 
in the cellar of a Qaraitc synagogue in Jerusalem. T^c age of this 
work cannot be ascertained. About 1050, Ali ben Suleiman wrote a 
dictionary in Arabic, on tlie plan of that of David ben Abraham. The 
MS. of 429 leaves belongs to Firkowitz. Haja ben Sherira, the 
famous teacher of the Academy of Pumbeditha, wrote a Hebrew 
dictionary in Arabic, called al (The Gathering), arranged 

alphabetically in the order of the last radical letter. This dictionary 
is lost, as well as that of the Spaniard Isaac ben Saul, of Lucena. 
Iona ibn Ganal|^, of Cordova, bom about 985, wrote a Hebrew 
dictionary in Arabic called KitSh al Azul (Book of Roots). This, 
as well as a Hebrew translation by Samuel ibn Tabfin, is extant 
in MS., and was used by Gesenius in his Thesaurus. Rabbi David 
ben Joseph died soon after 1232. His lexicon of roots, called 

was printed at Naples 1490, fol. ; Constantinople, 1513, fol. ; 
Naples, 1491, Svo ; Venice, 1552 ; Berolini, 1838, 4to. Tishbi (The 
Tishbite), by Elijah l>en Asher, the Levite, so called l^ecause it con- 
tained 712 roots, was printed at Isny 1541, 8vo and 4to, and often 
afterwards. Latin. — Munster. Basileae, 1523, Svo ; 5 editions to 
1564 : Zamora, Compluti, 1526, fol. : Pcllicanus, Argentorati, 1540. 
fol. : Reuchlin, Basil 1556, fol. : Avenarius, Wittebergae, 1568, fol. ; 
aiictus, 1589 : Pagnini, Lugd. Bat. 1575, fol ; 1577 ; Genevae, 1614 ; 
Buxtorf, Basil. 1607. Svo ; 1615, and many other editions : Frey 
(Lat.-Eng.), 2nd cd. London, 181*5, 8vo : Gesenius, Thesaurus, Leipz. 
1829-1858, 4to, 3 vols. English. — Bale, London, 1767, 4to : Park- 
hurst, ib. 1792, 4to : Lee, ib. 1840. Svo : Gesenius, translated by 
Robinson, ib. 1844, Svo ; by Trcgcllos, ib. 1846, 4to : Fuerst, 4th ed. 
transl. by Davidson, ib. 1866, Svo : 1871, Svo, 1547 pages. French. 
-Leigh, Amst. 1703, 4to : Glaire, Paris, 1830, Svo ; 1843. German. 
-Gesenius, Ix;ipzig. 1810-1812, 8vo, 2 vols* : Fuerst, ib. 1842, i6mo : 

ib. 1876, Svo, 2 vols. Italian. Modena, Venetia, 1612. 4to ; 1640 ; 

Coen, Reggio, 1811, Svo : Fontaneila, Venezia, 1824, Svo. Dutch. — 
Waterman, Rotterdam. 1859, &c., Svo. Hungarian. -Rlirenthcil 
(I’cntatcuch). Pest, 1868, Svo. Romaic. - T.oundcs, Melite, 1845. 
8 VO, 987 pages. 

Babbinloal and Chaldee. Nathan ben Yel^iel of Rome wrote in the 
beginning of the 12th century a Talmudic dictionary, Aruch, printed 
1480 (?), s. /., fol; Pesaro, 1517, fol; Venice, 1531; and often: 
Isaiah lien l.,ocb, Berlin, wTote a supplement to Aruch, vol. i. Breslau. 
1830, Svo : vol ii. (7 to B), Wien, 1859, Svo : Mfinster, BavSil 1527, 
4t6, 1530, fol. : Elijah ben Asher, the T-evitc, transl. by Fagius. 
Isnac, 1541, fol. ; Venet. 1560 : David ben Isaac de I’omis, Zamah 
David, Venet. 1587, fol. ; Buxtorf, Basileae, 1639, fol : cd. Fischer, 
Leipz. i86()-i.S 75, 4to : Otho, Geneva, 1675, Svo ; Altona, 1757, Svo: 
Zanolini, Patavii, 1747, Svo : Honiheim, Halle. 1807, Svo : Landau, 
Prag, 1819-1824, Svo, 5 vols. : Dessauer, Erlangen, 1838, Svo : Nork 
(i.e. Kom), Grtmma, 1842, 4to : Schonhak, Warschau, 1858, Svo, 
2 vols. Targums. — Levy, Leipzig, 1 866-68, 4to, 2 vols. ; 1875 : 
Id. (Eng.), London, 1869, Svo, 2 vols. Talmud.- Lowy (in Hcb.), 
Wien, 1863, Svo ; Levy, Leipzig, 1876, &c., 4to. Prayer-Book. 

-Hecht, Krcuznach, i860, Svo: Nathan, Berlin, 1854, izmo. 
Synonyms. — Pantavitius, Lodevac, 1640, fol. Foreign *\Vords.- 
Ralxuni, Lemberg, 1857, Svo, &c. Jewisii-German. — Callenberg. 
Halle, 1736, Svo : Vollbeding, Hamburg, 1808, Svo : Stern, 
Munchen. 1833, Svo, 2 vols. : Theile, Berlin, 1842-1843. Svo, 2 vols. : 
Av^'-Lalleinant, Das deulsche Caunerthum, Leipzig, 1858, Svo, 4 vols. ; 
vol. iv. pp. 321-512. 

Phemieian. - M. A. Levy. Breslau, 1864, Svo. 

Bamaritaa.- Crinesius, Altdorphi, 1613, 410: Morini. Parisiis, 
1657, i2mo : Hilligerus, Wittebergae, 1679, 4to : CcHarius, Cizae, 
1682, 4to; Frankof. 1705 : Uhlemaiin, Leipsiae, 1837, Svo : Nicholls, 
London. 1859, Svo. 

Aiiyriaa. -Norris, London, 1868, Svo, 3 vols. Proper Names. — 
Mcnant, Paris, 1861, Svo. 

Acoadiaa.— I^enormant, Paris, 1875, Svo. 

Syriac. - Joshua ben Ali. a physician, who lived about 885, made 
a Syro- Arabic lexicon, of which there is a MS. in the Vatican. 
Hoffmann printed this lexicon from Alif to Mim, from a Gotha MS., 
Kiel, 1874, 4to. Joshua bar Bahlul, living 963, wrote another, great 
part of wliich Castelli put into his lexicon. His MS. is now at 
Cambridge, and. vrith those at Florence and Oxford, was used by 
Bernstein. Elias bar Shinaya. bom 975, metropolitan of Nisibis, 
1009, wrote a Syriac and Arabic lexicon, entitled Kitab ut Tarjuman 
fi Taalem Loghai es Suridn (Book called the Interpreter for teaching 
the Language of the Syrians), of which there is a MS. in the British 
Museum. It was translated into Latin by Thomas d Novaria, a 
Minorite friar, edited by Germanus, and published at Rome by 
Obicinus. 1636, 8vo. It is a classified vocabulary, divided in 30 
chapters, each containing several sections. Crinesius. Wittebergae. 
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1612, 4to ; Buxiorf, Basileae, 1622, 4to : Ferrarius, Romae, 1622, 
4to : Trust, Cothenis Anhaltor, 1643. 4^^ • Outbir, Hamburg!, 1667, 
8vo: Schaaf, Lugd. Bat, 1708. 410 : ZanoUni, Patavii, 1742, 4to : 
Castcllus, eel. Michaelis, Gottingen, 1788, 4 to, 2 voLs. : Bernstein. 
Berlin, 1857. &c. fol. : Smith (Robt. Paine), Dean of Canterbury, 
Oxonii, 1868, &c. fol. : fasc. 1-3 contain 538 pages : Zingcrlc. 
Romae. 1873, 8vo, 148 pages. 

iUrabio. — The native lexicons arc very many, voluminous and 
copious. In the preface to his great Arabic-English lexicon. Lam? 
describes 33, the most remarkable of 'which arc — the Ain, so called 
from the letter wliich begins its alphabet, commonly ascribed to al 
Khalil (who died before a.h. 175 [a.d. 791], aged seventy-four) : the 
Sihah of Jauhari (died 398 [1003]) ; the Mohkam of Ibn Sidah the 
Andalusian, who was blind, and died a.h. 458 [a.d. 1066], aged alx>ut 
sixty: the Asas of Zamakhshari (bom 467 [1075 1. died 538 [1144]). 
" a most excellent repertory of choice words and phrases ** : the 
IJsan el 'Arab of Ibn Mukarram (born 630 [1232]^ died 71 1 [1311]) ; 
1-ane’s copy is in 28 vols. 410 : the Kamus (The Soft) of Fairuzaba^ 
(born 729 [1328J, died 816 (1413J) : the Taj el Arus, by Murtada 
Ez Zebadi (born a.d. 1732, died 1791)- -the copy made for Lane 
is in 24 vols. thick 4to. The Sihah was printed Hardervici Getorum, 
1774, 4to ; Bulak, 1865, fol. 2 vols. : Kamus, Calcutta, 1817, fol. 

2 vols. ; Bombay, 1855, fol. 920 pages : Sirr el Lagal, by Parish c.sh 
Shidiac, Tunis, fol. 609 pages : Muhit al Muhit, by Beitrus Al 
Bustani, Beirut. 1867-1870, 2 vols. 4to, 2358 pages (abridged as 
Kair A I Muhit, ib, 1867-1869, 2 vols. 8vo, 2352 pages), is excellent for 
spoken Arabic. I’ersian. — The Surah, by Jumal. Calcutta, 1812- 
j 8 j 5 , 2 vols. 4to; Samachsharii Lexicon, ed. Wctzstcin, Leipz. 1845, 
4to ; 1850 : Muntakhal al Loghat, Calcutta, 1808 ; ib. 1836 ; Lucknow. 
1845 ; Bombay, 1862, 8vo, 2 vols. : Muntaha VArabi, 4 vols. fol. 
1840: Shams al Loghat, Bomlxiy, i860, fol. 2 vols. 509 page.s. 
Turkish. —Achleri Kabir, Constantinople, 1827, fol. : El Kamus, 
ih, 1816, fol. 3 vols. ; translated by A^an EfTcndi, Bulak, fol. 

3 vols. ; El Sihah, translated by Al Vani, Constantinople, 1728, fol. 
2 vols. ; 1755-1756 ; Scutari, 1802, fol. 2 vols. Latin. — Raphelengius, 
Leiden, 1613. fol. : Giggeius, Mediolani, 1632, fol. 4 vols. : (<olius 
Lugd. Bat. 1653, fol. (the best before I.ano's) : Jahn, Vindobonae, 
t 8 o 2 , 8vo : Freytag, Halle, 1830-1838, 4 voLs. 4to ; abridged, ib. 1837, 
4to. English. — Catafago (Arab.-Eng. and Eng.-Arab.), London, 
1858, 8vo, 2 vols.; 2nd ed. 1873, 8vo : Lane, London, 1863-1893 
(edited after Lane's deatli, from 1876, by his grandnephew, Stanley 
Larie-l*oole. The Arabic title is Medd el Kamoos, meaning either the 
h'low of tfie Sea, or Tlie Extension of the Kamus. It \ras under- 
taken in 18.42, at the suggestion and at the co.st of the 6th duke of 
Nortliumberland, then Lord I’rudlioe, by Mr Lane, •who returned to 
Egypt for tiu' pur])o.se, and lived in Cairo for seven years to .study, and 
obtain copies of, the great MS. lexicons in the libraries of the mosques, 
few of which had ever been seen by a European, and which were so 
quickly disap^iearing through decay, careles.sness and theft, that the 
means of composing such a work w'ould not long have, existed). 
Newman (modern), ib. 1872, 8vo, 2 vols. 856 pages. French. — 
Rupliy (Fr.-Ar.), IWis, 1802, 4to ; Bochtor (do.), Paris, 1828, 4to, 
2 vols. ; 2iul c.-d. ih. 1850: Roland de Bussy (Algiers, Fr.-Ar.), Alger. 
TS35, i6mo: Id., 1836, 8vo ; 1839: Berggfen (Fr.-vulg. Ar., Syria 
and Egypt.), Upsala, 1844, 4to: Farhat ((iermanos), revu par 
Rochaid ed Dahdah, Marseille, 1849, 4to : Biberstein Kasimirski, 
Paris, 1846. 8 VO, 2 vols. ; 1853 1856 ; j 860. 2 vols. 3032 pages : Marcel 
(vulgar dialects of Africa), Paris, 1830 ; 1835, 8vo' ; 3837 ; enlarged, 
1869, 8vo; Paulmier (-Mgeria), 2nd ed. Paris, i860, 8vo, 931 pages; 
1872: Bernard (Egypt), Lyon. 1864, iSmo: Cuchc, Beirut, 1862, 
8vo ; 1867: Nar Biey (A. Calfa), 2nd ed. Paris, 1872, i2mo, 1042 
pages: Cherl)onneau (written language), I’aris, 1876, 2 vols. 8vo : 
Id. (Fr. -Ar.), Pari.s, 1872, 8vo : Beausier (Algiers, Tunis, legal, 
epistolary), Alger, 1871, 4to, 764 pages ; 1873. German. — Seyfarth 
(Algeria), Griinma, 1849, i6mo: Wolff (Mod. Ar.), I^ripzig, 1867, 
8vo : Wahrmund (do.), Giessen, 1870 1875, 8vo, 4 vols. Italian. 
--Germano, Roma, 1636, 8vo; (Ar. Lat. It.), Romae, 1639, fol.: 
Dizionario, Bulak, 1824, 4to : Schiaparelli, Firenze, 1871, 4to, 
641 Images. Spanish. Alcala, Grenada, 1505, 4to : Cafies, Madrid, 
1787, fol. 3 vols. Sufi Technical Tebm.s. -Abd Errahin, ed. 
Sprengcr, Calcutta, 1845. 8vo. Tfxhnical Terms of the Mussul- 
man Sciences. — Abd al Hagg and Gholam Kadir, C^ilcutta, 1853- 
1862, 4to, 1593 pages. Medical Terms.— I’haraon and Berthcrand, 
Paris, i860, i2mo. Materia Medica.— Mnhainmed Abd Allah 
Shirazi, Vlfaz Udwiyeh, translated by Gladwin (Eng. Pers. Hindi), 
Calcutta, 1793, 4to, 1441 words. Nom.s df.s VftTEMENT.s. — Dozy, 
Amst. 1845, SvO. WORTER IN ENTGEGENGESETZTEN BEDEUTUNGEN. 

Redslob, Gottingen, 1873, 8vo. Koran. — W^illmet (also in 
Haririum ct vitam Tiranri),' Lugd. Bat. 1784, 4to ; Amst. 1790 : 
Fluegel, Concordantia, Leipz. 1842, 4I0: Penrice, Dictionary and 
Glossary, London, 1873, 4to. Et. Tahrizi’s Logic.— Mir Abufeth 
(French), Bulak, 1842. 8vo. Maltese. — Vassali, Romae, 1796, 
4to : Falzon (Malt. Ital. Eng.), Malta, s.a. 8vo : Vella, Livorno, 
1843, 8vo. 

Armaniaa. Mechitar, Venice, 1749-1769, 4to, 2 vols. : Avedi- 

chiam, Siirmelian and Anchor (Aukerian), ih. 1836-1837, 4to, 2 vols. : 
Aucher, ib. 1846, 4to. Polyglot. — Villa (Arm.-vulg.. littcralis, Lat. 
Indicaeet Gallicae), Romae. 1780. GSeek and Latin. — Lazarists, 
Venice, 1836-1837, 410, 2 vols. 2217 pages. T-atin. — Rivola, Medio- 
lani, 1621, fol. : Nicrszesovicz, Romae, 1695, 4to; Villottc, ib. 1714, 
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fol. : Mechitar, Venetiae. 1747-1763, 410, 2 vols. English.— A uchcr, 
Venice, 1821- 1825, 4to, 2 vols. French. - Aucher, Venise, 1812-1817, 
8vo, 2 vols. ; (Fr.-Arm. Turc.), ib. 1840, 4to : Eminian, Vienna, i S53, 
4to : Calfa. Paris, 1861, 8vo, 1016 pages; 1872. Italian. — 
Ciakeiak, Venezia, 1837, 4to. Russian.- Khudoba.shev [Khuta- 
pashianj, Moskva, 1838, 8vo, 2 vols. Russ. Arm. — A danidarov, ib. 
1821, 8vo : Popov, ib. 1841, 8vo, 2 vols. Modern \Vords. — R iggs, 
Smyrna, 1847, 8vo. 

GMZgiaa. — Paolini (Ital.), Roma, 1629. 4to : Klaproth (Fr.), 
Paris, 1827, 8vo : Tshubinov (Russian, French), St Petersburg, 1840, 
4to ; 1846, 8vo, 2 vols. 1187 pages. 

Ciraasaian.' -Loewc, London, 1854, 8vo. 

Owatlc.- Sjorgen, St Petersb. 1844. 4to. 

Kurd. -Garzoni, Roma, 1787, 8vo : Lerch (German), St Peters- 
burg, 1857, Svo : Id. (Russian), ib. iS5()-iK5«. 8vo. 

Pmii^ — Burhani Qatiu, arranged by J. Roebuck, Calcutta, 

1818, 4to : Burhan i Kati, Bulak. 1836. fol. : Muhanimed Kazim, 
Tabriz, 18^, fol. : Haft Knlzttm (The Seven Seas), by Ghazi cd din 
Haidar, King of Oude, Lucknow. 1822, fol. 7 vols. Arahic.- Shums 
ul Loghat, Calcutta, i8o6, 41.0. 2 vols. Turkish.-- Ibrahim Efleudi. 
Farhangi Shu'uri, ih. 1742, fol. 2 vols. 22,530 words, and 22,450 
poetical quotations: Burhan Kati. by Ibn'Kalif, translated by 
Ahmed Asin Ainlabi, ib. 1799, fol. ; Bulak, 1836. fol. : Hayret 
Elfondi, ib. 1826, Svo. Armenian. --- Douzean, Constantinople, 
1826. fol. Bengali. — Jay Gopal, Serampore, 1818, Svo. Latin. - 
Vullers (Zend appendix), Bonnae ad Rhen, 1855-1868, 4to, 2 vols. 
2544 pages ; Supplement of Roots, 1867, 142 ])ages. English. - 
Gladwin, Malda m Bimgal, 1780. 4I0 ; C.alcutla, 1797 : Kirkpatrick. 
Ixndon, 1785, 4to : Molses, Newcastle, 1794, 4to : Rous.seau, 
London. 1802, Svo ; iSio : Richardson (.Arab, and l*ers.), ib. 1780 • 
1800. fol. 2 vols.; ed. Wilkins, ib. jSo6-j8io, 410. 2 vols. ; ed JohiLson, 
ih. 1829, 4to : Ramdheii Sen, Calcutta. 1829, Svo; 1831 : Tucker 
(Eng.-Pers.), London, 1850, 410: Johnson (Pers. and Aral).), ib. 
1852, 4to : Palmer, ib. 1876. Svo, 726 pages. French. - Hand jeri 
(Pers. Arab, and Turkish), Moscou, 1841, 4to, 3 vols. 27(14 pages ; 
Bergc, Ixipzig. 1869, j2mo. German.- Richardson, translated by 
Wahl as Orientalische Biblintheque, Lemg. 1788-1792, Hvo, 3 vols. 
Italian. — Angclusa S. Josepho [i.e. Labrosse] (Ital. Lat. Fr.), Amst. 
1684, fol. 

Old PenUn.— (Cuneiform), Benfcy (German), Leipzig, 1847, Svo : 
Spiegel (id.), ib, 1862, Svo : Kossovich (Latin), Petrojioli, 1872. Svo. 

Zend. — Justi, Leipzig, 1864, ' V' idlers, l*er.sian Lexicon, 

Appendix : Lagarde, Leipzig, 1868, Svo. 

Pahlavi.- old Panlavi and Pazend Glossary, translated by 
Dcstur Hoshengi Jamaspji, cd. Haug, London. i8(:)7, Svo; 1870, 
Svo : We.sl, Bombay, 1874, Svo, 

Indian Terms.— The Indian Vocabulary, London, 1788, i6mo : 
CUadwin. Calciitla. 1797, 4to : Roberts, London, 1800, Svo : Rous- 
seau, *6. 1802, Svo : Roebuck (naval), ib. 1813, i2mo : C. V, Brown, 
Zillah Dirt., Madras, 1852, Svo : Robinson (Bengal Courts), Calcuf ta. 
1854, Svo; i860 : Wilson, London, 1855, 4I0 : Fallon, Calculla. 
1858, Svo. 

Saxukrit. - Amarasimha (lived before a.d. 1000), Amatakosha 
C-alcutta, J 807, Hvo ; z/?. 1834, 4to ; Bombay, i860, 4to ; Luckno'v^', 
1H63, 4I0; Madras, 1870, 8vo, in Grantha characters; Cottayain, 
1873, Svo, in MalayJim characters; Benares, 1867, fol. with 
Amaraviveka, a commentary by Mahesvara : Rajah Radhakania 
Deva, Sahdakalpadruma,ili\\i:.\\\\.'a, 1821 1H57, 410, 8 vols. H730 pages- ; 
2nd ed. 1874, iS:c. : Bhattachdrya, Satfdastoma Makanidhi, Calcutta, 
1869-1870, Svo, parts i.-vh. 528 pages; Abhidhanaratnamala, by 
Halaytidha, ed. Aufrccht, London, i86i, Svo: Vaihaspaiyu, by 
Taraiiatha Tarkavaclmspati, Calcutta, 1873, &c., 4to (parts i.-vii., 
t68o pages). Bengali. C alculla, j8o8 ; Amaraknsa, 
translatcid by Ramodoyu BidjalunkcT, Calculla, 1831, 410; 

Mathurana Tarkaratiia. Sahdasandarhhasindhu, Calcutta, 1863, 4to. 
Marathi.— A nanta Sastri Talekar, Poona. 1853, Svo, 495 ])agcs: 
Madhava Chaiidora, Bombay, 1870, 410, 695 pages. Tej.ugi . 
Amarakosha, Madras, jS6i, ed. Kala, with Gurxibalala prahodhika, a 
commentary, ib. j86i, 4to ; with the same. ib. 1875, 4I0, 516 pages ; 
with Amarapadaparijata (Sans, and Tel.), by Vavilla Ramasvani 
Sastri, ib. 1862, 4to ; ih. 1863, Svo; 3rd ed. by Jaganmohana 
Tarkalankara and Khetramohana, 1872, &c.. parts i.-iv. 600 pages : 
Suria ITacasa Row, Sarva-SahdaSamhodhim, ib. 1875. 4to. 
pages. Tikktan and Mongol. Schiefner, Buddhistische Triglotte, 
St l*ctersburg, 1859,10!., the Vyupatti or Mahavyupatti from tlie 
Tanguir, vol. 123 of the Sutra. Latin. - l»aidinus a Sancio 
Barf holomco, Amarasinha, seclio i. de coelo. Romae, 1798, 4to : 
Bopp, Berlin, 1828-1830,410; 2nd ed. 1840-1844; 3rd, 1866,410. 
English. — Amarakosha, trans. by Colebrooke. Serampore, 1808, 
4to ; 1845, Svo: Rousseau. London, 1812,410: Wilsi»n, ( alcutla, 

1819. 4I0'; 2nd cd. 1832: ed. Goldstiicker. Berlin, 1862. &c., folio, 
to be in 20 parts : Yat(;s, (Calcutta, 1846, .^to : Benfey, Ixndoii, i8()5, 
Svo; Ram Jasen, Benares, 1871, Svo. 713 pages : Williams. Oxford, 
1872, 4to. Engi.lsh -Sanskrit. -W illiams, London, 1851, 41.0. 
French. — .Amarakosha. transl. by Loiscleur De.sJongchamp.s, Paris, 
1839-1845, 8vo, 2 vols. 796 pages : Bumouf and Leupol, Nancy, 
1863-1864, Svo. German. -Bdhtlingk and Roth, St I’etersb. 1853. 
See.', 4to, 7 vols. to 1875. Italian.- Gubernatis. Torino. 1856, &c. 
Svo, unfinished, 2 parts. Russian. —K ossovich. St Petersburg. 1 859. 
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8 VO. Roots. — Wilkins, London. 1815, 4to : Rosen. Berolini. 1S27. 
8vo : Westcrgaard, Bonnac. 1840-1841, 8vo : Vishnu Parasurama 
Sastri Pandita (Sans, and Marathi), Bombay, 1865, 8vo : Taranatha 
Tarkavachaspati, DheUupadarsa, Calcutta, 1869, 8vo : L<eupol. Paris. 
1870, 8 VO. Synonyms. — AbhidhanacitUamani, by Hemachadra, ed. 
CoUfbrookc, Calcutta. 1807. 8vo ; translated by Bdhtlingk and Rieu 
(German), St Petersburg, 1847. 8vo. Homonyms. — Mcdinikara, 
MedinikoshUt Benares. 1865, 4to ; Calcutta, 1869, 8vo ; ib, 1872, 
8vo. Dbrivativks. — Hirochand and Rooji Rangit, Dhaiumanjari, 
Bombay. 1865, 8vo. Technical Terms of the Nyaya Philo- 
sophy. - Nydyakosa , by Bhimach^rya Jhalakikar (Sanskrit), 
Bombay, 1875, 8vo, 183 pages. Ric; Veda. — Grassmann, Leipzig, 
1873-1875, 8 VO. 

Bengali. Manocl, Lisboa, 1743, 8vo : Forster, Calcutta, 1799-1802, 
4to, 2 vols. 893 pages ; Carey, Scrainpore, 1815-1825, 4to. 2 vols. ; 
ed. Marshman, ib, 1827-1828, 8vo, 2 vols. ; 3rd ed. ib, 1864-1867. 
8vo : abridged by Marshman, ib. 1865, 8vo ;* ib. 1871, 8vo, 2 vols. 
963 pages ; Morton, Calcutta, 1828, 8vo : Houghton. I^ndon, 1833. 
4to : Adea, Shahdabudhi, Calcutta, 1854, 604 pages. English. — 
Ram Comul Sen, ib. 1834, 4to. 2 vols.; l^ndon, 1835, 4to : 
D'Rozario, Calcutta. 1837. 8vo : Adea, Abhidan, Calcutta, 1854, 
761 pages. English Lat. — Ramkissen Sen, ib. 1821, 4to. Enc;.- 
Beng. and Manipuri. —[Gordon], Calcutta, 1837, 8vo. 

CanaretM. - - Reeve, Madras, 1824-1832, 4to, 2 vols. ; ed. Sanderson, 
Bangalore, 1858, 8vo, 1040 pages ; abridged by tiie same, 1858. 
8vo, 276 pages : Dictionarium Canarense, Bcngalori, 1855, 8vo : 
School Dictionary, Mangalore, 1876, 8vo, 575 pages. 

Dardic Luguagai. — Lcitner (Astori, Gtiilghiti, Chilasi. and dialects 
of Shina, viz. Arnyia, Khajunaand Kalasha). Lahore. 1868,410. 

Guiarati. — ( English) Mirza Mohammed Cauzim, Bombay, 1846. 
4to ; Shapurji Kdalji, ib. 1868, 8vo, 896 pages : Karsaiidas Mulji, 
ib. 1868, 8vo, 643 pages. 

Hindi. — Rousseau, London, 1812, 4I0 : Adam, Calcutta, 1829, 
8vo : Thompson, ib. 1846, 8vo : J. D. Bate, London, 1876, 8vo, 809 
pages. English. — Adam, Calcutta, 1833, 8vo. English, Urdu 
AND Hindi, — Mathuraprasada Mirsa, Benares, i8()5. 8vo, 1345 
pages. 

Hindustani. Ferguson, London. 1773, 4to : Gilchrist. Calcutta, 

1800. Svo ; ed. Hunter, Kdinb. 1810 ; Lond. 1825 : Taylor, Calcutta, 
1808, 4to, 2 vols. : Gladwin (Persian and Hind.), Calcutta, 1809, 
8vo, 2 vols. : Shakespeare, London, 1817, 4to ; 1820 ; 1834 ; 1849 : 
Forbes, London, 1847, 8vo; 1857; Bertrand (French), Paris, 1858. 
8vo : Brice, London, 1864, 121110: Fallon, Banaras, 1876, &c., to 
be in about 25 parts and 1200 pages. English. — Gilchrist, 1787- 
1780, 4to, 2 parts : Thompson, Serampore, 1838, 8vo. 

Kashmiri. - Elmslie, London, 1872, 121110. 

Khassia. -Rolicrts, Calcutta, 1875. i2nio. 

Malayalim. — FabriciusandBreithaupl, VVeperg, 1779,410: Bailey, 
('ottayarn, 1846, 8vo : Gundert, Mangalore, 1871, 8vo, 1171 pages. 

Marathi. - C arey, Seramporc, 1810, 8vo : Kennedy, Bombay, 
1824, I'ol. : Jugunnauth Shastri Kramavant, Bombay, 1829-1831, 
4to, 3 vols. : Molesworth, ib. 1831, 4to; 2nd ed. 1847, 4to; ed. Candy, 
Bombay, 1S57, 410, 957 pages ; aliridged by Balxi Padmanji. 
ib. i8r)3, 8vo; 2nd ed. (abridged), T.ond6n, 1876, Svo, 644 pages. 
English. — Molesworth, Bombay, 1S47, 4to. 

Oriya.-Mohunpersaud Takoor, Seram]iore, 1811, Svo: Sutton, 
Cuttack. 1841-1848, Svo. 3 vols. 856 pages. 

Pali. "Clough, Colombo. 1824, Svo: Moggallaua Thcro (a Sin- 
halese priest of the 12th century), Abhidhanappika (Pali, Eng. 
Sinhalese), ed. Waskediiwe Subheti, Colombo, 1865, 8vo : ('hildcrs, 
London. 1872-1875, 8vo, 658 pages. Roots. -Silavansa, Dhatuman- 
jiisa (I'ali Sing, and Eng.), Colombo, 1872, 8vo, 

Prakrit. Delius, Radices, Bonnae ad Rh., 1839. 8vo. 

Pnnjabi. —Starkey. 1850, Svo; Lodiana Mission, Lodiana, 
1854 i8()0. 444 f>ages. 

Pushtu or Afghan.— Dorn, St Petersb. 1845, 410: Raverty, 
London, i860, 4to ; 2nd ed. ib. 1867, 4to : Bell«*w. iSciy. Svo. 

Sindhi." Eastwick. Bombay, 1843, fol. 73 pages : Stack, ib. 1855, 
8vo, 2 vols. 

Sinhaleie. — ('lough, Colombo. 1821-1 .830. Svo. 2 vols. : Calla- 
way (Eng., Portuguese and Sinhalese), ih. j8i8, Svo: Id., School 
Dictionary, ib. 1821. Svo: Bridgenell (Sinh. Eng.), ih. 1847, i8mo : 
Nicholson (Eng.-Sitih.), 1864, 321110, 646 pages. 

Tamil. —'ITovenza -^^^rtug.), Ambalacotae, 1679, 8vo : Sadur 
.■Igun/irfi, writtenby Beschi in 1732. Madras. 1827.10!. ; Pondicherry, 
I'875, 8vo : Blin (French), Paris,' 1834, 8vo : Rottler, Madras, 1834- 
1841, 4to, 4 vols. : Jatina Book Society (Tamil), Jaffna, 1842, 8vo, 
about 58.500 words: Knight and Spaulding (Eng. Tam.), ib, 1844, 
8vo : Dictionary, ib. 1852, 4to: Pope. 2nded. ib. 1859, Svo : Winslow, 
Madras, 1862, 4to. 992 pages. 67,452 words. 

Telngu. — Campbell, Madras, 1821, 4to : C. P. Brown. Madras 
(Eng.-Tcl.), 1852, Svo, 1429 pages: Id. (Tel.-Eng.), ih. 1852, Svo, 
1319 pages. Mixed Telugu. — I d., ib. 1854, Svo. ' 

Thnggue. — Sleeman. Calcutta. 1830, 8vo, 6S0 Ramasi words. 

Indo-ChinaM LanguagM. — lA^ydeii, Comparative Vocabulary of 
Barma, Malaya and Thai, Seram pore, 1810. Svo. Annaniese : 
Rhodes (Portug. and Lat.), Romae, 1651, 4to : Pignoaux and Taberd. 
Frcdoricinagori, 1838. 4to ; l^>grand de la Liraye, Paris, 1874. Svo : 
Pauthier (Chin. Ann.-Fr. Lat.), Paris, 1867, &c., Svo. Assamese : 
Mrs Cutter, Saipur, 1840, i2mo; Bronson, London. 1S76. Svo, 617 


pages. Burmese : Hough (Eng.-Burm.), Serampore, 1825, Moul- 
main, 1845, Svo, 2 vols. 955 pages: Judson, Calcutta, 1826, Svo; 
(Eng. Burm.), Moulmain, 1849, 4to ; (Burm. Eng.), ib. 1852, 8vu ; 
2nd ed., Rangoon. 1866, Svo, 2 vols. 968 pages : Lane, Calcutta. 1841, 
4to. Cambodian : Aymonicr (Fr.-Camb.), Saigon, 1874, 4to ; Id. 
(Camb.-Fr.), ib. 1875. fol. Karen : Sau-kau Too (Karen). Tavoy. 
1847, i2mo, 4 vols. : Mason, Tavoy, 1840, 4to. Sgau- Karen : Wade, 
ib. 1849, Svo. Siame.se (Thai) : Pallegoix (Lat. French. Eng.), 
Paris, 1854, 4to : Dictionarium Latinum Thai, Bangkok, 1850. 
4to, 498 pages. 

Malay.- Latin. — Hacx, Romac, 1631, 4to ; Batavia. 1707. 
Dutch. — Houtmann (Malay and Malagasy), Amst. 1603, 4to ; 
1673 ; 1680 ; 1687 ; 1703 ; Batavia, 1707 : Wiltens and Dankaarts. 
Gravenhage. 1623, 4to ; Amst. 1650; 1677; Batavia, 1708. 4to : 
Heumius, Amst. 1640, 4to : Gueynier, Batavia, 1677, 4to ; 1708 : 
Loder, ib. 1707-1708, 4to : Van der Worm, ib. 1708, 4to : Roorda van 
Eysinga (Low), ih. 1824-1825. Svo. 2 vols. ; 12th ed. 's Gravenhage, 
1S63, Svo ; Id. (Hof, Volks en Lagcn Taal), ib. 1855, : Dissel 

and Lucardie (High Malay), Leddeu, i860. i2mo : iSjnappel, Amst. 
1863, Svo : Badings, Schoonhoven, 1873, Svo. English. — Hoiit- 
mann (Malay and Malagasy), translated by A. Spaulding, London. 
1614. 4to : Bowrey, ib. 1701, 4to : Howison, ib. 1801, 4to : Mars- 
den, ib. 1812, 4to : Thomson. Malacca, 1820, Svo ; 1827 : Crawford, 
London, 1851, Svo, 2 vols. French. — Boze, Paris, 1825, i6mo : 
Elout (Dutch-Malay and French-Malay), Harlem, 1826, 410 : 
Bougourd, Le Havre, 1856, Svo : Richard. Paris, 1873, Svo, 2 vols. : 
Favre, Vienna, 1875, Svo, 2 vols. 

Malay Archipelago . — Batak : Van der Tuuk, Amsterdam, 1861, 
Svo. 564 pages. Bugis : Matlies, Gravenh, 1874, Svo. 1188 pages: 
Thomsen (Eng.-Bugis and Malay), Singapore, 1833, Svo. Dyak: 
Hardeland (German), Amst. 1859, Svo, 646 pages. Javamsc : Soner- 
pont Domis, Samarang. 1827, 4to, 2 vols. : Roorda van Eysinga, 
Kampen, 1834-1835, Svo, 2 vols. : Gorickc, Amst. 1847, Svo ; <*d. 
Taco Roorda, ib. 1871, &c. parts i.-v., 880 pages : Jansz and 
Klinkcrt, Samarang, 1851, Svo ; 1865 : Favre (French), Vienne, 
1870, Svo. Macassar'. Matthes, Amst. 1859, Svo, 951 pages. 
Sunda : De Wilde (Dutch, Malay and Sunda), Amsterdam, 
1841, Svo : Rigg (ling.), Batavia. 1862, 4to, 573 ])ages. Tormosa : 
Happart (Favorlang dialect, written about 1650), Parrapattan, 

1840, i2mo. 

Philippinee. — Bicol : Marcos,^ Sampaloc, 1754. fol. liisaya : San- 
chez, Manila, 1711, fol. : Bergano. ih. 1735, lol. : Noceda, ib. 1841: 
Mcntrida (also Hiliguena and Haraya) ih. 1637, 4I0 ; 1841, fol. 827 
pages ; Fclis do la Encarnacion, ih. 1851, 4to, 2 vols. 1217 pages. 
Ibanaci Bugarin. ib. 1854, 4to. Jlocana, Carro, ib. 1849, iol. 
Pampanga : Bergano, ib. 1732, fol. Tagala : Santos, Toyabas, 1703, 
fol. ; ib, 1835, 4I0, 857 pages : Noceda and Sun Lucar, Mcanila, 1754, 
fol. ; 1832. 

Chinese. — Native Dictionaries are very numerous. Many are 
very copious and voluminous, and have passed througli many 
editions. Shwo wan, by Hii Shin, is a collection of the ancient char- 
acters, about 10.000 in number, arranged under 540 radicals, published 
150 n.c., usually in 12 vols. : Yu pien, by Ku Ye Wang, published 
A.D. 530, arranged under 542 radicals, is the basis of the Chinese 
Japanese Dictionaries used in Japan: Ping tseu loui pien, Peking, 
1726, Svo, 130 vols. : Pei wan yUn fu (Thesaurus of lAterary Phrases), 
1711, 131 vols. Svo, prepared by 66 doctors of Hie Han lin Academy 
in seven years. 1 1 contains 10,362 characters, and countless combina- 
tions of two, three or four characters, forming compound words 
and idioms, with numerous and copious quotations. According to 
Williams (On the word Shin, p. 79), an English translation would hll 
T40 volumes octavo of 1000 pages each. Kanghi tszc Hen (Kanghi's 
Standard or Canon of the Character), the dictionary of Kanghi, the 
first eini>eror of the present dynasty, was composed by 30 members 
of the Han lin, and published in 1716, 40 vols. 4 to, with a preface by 
the emperor. It contains 49.030 characters, arranged under the 214 
radicals. It is generally in 12 vols., and is universally used in China, 
Ixnng the standard authority among native scholars for the Headings 
as w'cll as the meanings of characters. I-atin. — D e Guignes (French, 
Lat.), Paris, 1813, fbl. ; Klaproth, Supplement, 1819 ; ed. Bazil 
(I.atin), Hong-Kong, 1853, 4to: Gon9alves (Lat.-Chin.), Macao, 

1841, fol. : Gallery, Sy sterna phoneticum, Macao, 1841, 8vo : Schott, 
Vocabularium, Berlin, 1844, 410. English. — Raper, T..ondon. 1807, 
fol. 4 vols. : Morrison, Macao, 1815-1823, 4to, 3 parts in 6 vols.: 
Medhurst, Batavia, 1842-1843, Svo, 2 vols. : Thom, Canton, 1843, 
Svo: Lobscheid, Hong-Kong, 1871, 4to : Williams, Shanghai, 1874, 
4to. Enc. Chinese. — Morrison, part iii. : Williams, Macao, 1844, 
Svo : Medhurst. Shanghai. 1847-1848, 8vo, 2 vols. : Hung Maou, 
Tung yung fan hwa (Common words of the Red-haired Foreigners), 
1850, 8vo. Doolittle, Foochow, 1872, 4to, vol. i. 550 pages. French, 
— Gallery, Did. encyclopddique, Macao and Paris, 1845 (radicals 1-20 
only) : M. A. H., 1876, Svo, autographic. 1730 pages. French- 
Chin. — Vemy (Fr. -Latin. Spoken Mandarin), Paris, 1869. 4to ; 
Appeiidice, 1770 ; Lemaire and Giguel. Shanghai. 1874, i6mo. 
Portuguese. — Goti9alves (Port. -Chin.), Macao, 1830, Svo, 2 vols. : 
Id. (Chin.-Port.), ib. 1833. Svo. Idioms. — Giles, Shanghai, 1873, 
4to. Phrases. — Yaou Pei-keen, Luv yih, 1742-1765, Svo, 55 vols. : 
Tseen Ta-hin, Shing luy, 1853. Svo, 4 vols. Classicai. Expressions. 
— Keang Yang and 30 others. Sze Shoo teen Lin, 1795. 8vo, 30 vols. 
Elegant Expressions. — Chang ting yuh. Fun luy tsze kin, 1722, 
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8vo, 64 vols. Phrases of three Words. — Julien (Latin). Paris. 
1864, 8vo. Poetical. — Pei wan she yun, x8oo, 8vo, 5 vols. Proper 
Names. — ^F. Porter Smith (China. Japan. Con^a'. Annani. &c.. 
Chinese-Eng.). Shanghai, 1870. 8vo. Topography. — Williams. 
Canton, 1841, 8vo. Names of Towns. — Biot, Paris, 1842. 8vo. 
Ancient Characters. — Foo l.wantseang, Luh shoo fun luy, 1800, 
8vo, 12 vols. Seal Character. —Heu Shin, Shwo wan, ed. Sen 
Heucn. 1527, 8vo, 12 vols. Running Hand. — St Aiilairc and 
Grocnevcld (Square Characters. Running Hand ; Running, Square). 
Amst. 1861, 4to. 1x7 pages. Technical Terms (in Buddhist trans- 
lations from Sanskrit) — Yuen Ying, Yih tsee king pin e, 1848, 8vo. 
Dialects. — Amoy: Douglas, London, 1873, 4to, 632 x^^'**^* 
Maegowan, Hong-Kong, 18O9, 8vo. Canton: Yu Hco-poo and Wan 
kc-shih, Keang hoo chih tuh fun yun tso yaoti ho tseih, Canton. 1772. 
8vo. 4 vols. ; 1803, 8vo, 4 vols. ; Fuh-shan, 1833. 8vo, 4 vols. : 
Morrison. Macao, 1828, 8vo; Wan ke shih, Canton, 1856, Svo : 
Williams (tonic, Eng.-Chineso), Canton. 1856, 8vo : Chalmers. Hong- 
Kong, 1859, i2mo; 3rd cd. 1873, Svo. Changchow in Fuhkeen : Seay 
Sew-lin, Ya suh tung shih woo yin, 1818, Svo, 8 vols. ; 1820. Foo- 
chow : Tseih (a Japanese general) and lin Peih shaii. Fa yin ho ting, 
ed. Tsin Gan. 1841, Svo : Maclay and Baldwin, Foochow. 1870, Svo. 
IT23 psLgcis* Hok-keen: Medhurst. Macao. 1832. 4to : Peking, 
Stent, Shanghai, 1871, Svo. 

Corean. -Chinese, Corean and J apanese.- Seen Wo 

Kwo tsee mei, translated by Medhurst, Batavia, 1835, Svo. Russian. 
— Putzillo, St l*etersburg. 1874, i2mo. 746 pages. 

JaiNUieBe. - Sio Ken Zi Ko (Examination of Words and Characters), 
1608, Svo, 10 voLs. : Wa Kan Won Sc Ki Sio (ien Zi Ko, lithograxihcd 
by Siebold, l.ugd. Bat.. 1835, £ol. Jap.-Chinese. — Faga biki set yo 
siu. Chinese- Jap. — Kanghi Tse Tein, 30 vols. T2mo ; Zi rin gioku 
ben. Dutch Dictionaries printed by J apanese. — Nieeu vetzameld 
Japansch en Hollandsch Wootdenbock, by the inter] )reter, B. Sadayok, 
1810 : Minamoto Masataka. Prince of Nakats (Jaj). Chinese- Dutch), 
5 vols. 4to. printed at Kakats by his servants : Jedo-Halma (Dutch- 
Jap.), Jedo, 4to, 20 vols. : Nederduitsche taal, Dutch Chinese, for 
the use of interpreters. Latin and 1*ortuguese.- Cale]>inus, Die- 
tionarium, Amacusa, 150.5. 4to. Latin. — Collado. Competidium, 
Roinae, 1632, 4to : Lexicon, Roniae, 1870, 4to, from C.Tlcpinus. 
English.— Medhurst, Batavia, 1830, 8vo : Hepburn, S]iangh.'ii, 
1867, 8vo : 1872. Eng. Jap. — Hori Tatnoskoy, Yedo, 1802. Svo; 
2nd ed. Yedclo, iSob, 8vo : Satow and l.shibashi Masakata (spoken 
languagcO. JLonclon, 1876, Svo. French. — Rosny (Ja]i, Fr. Eng.), 
Paris, 1857, 4to, vol. i. : Pages, T’aris, 1869, 4to, translated from 
Calepiiius. Fr.-Jap. — Soutcovey, Paris, 1864, 8vo. Fr. Eng. ]ap. 
- Mermet de Cachon, l*aris, i86rt, Svo, unfinished. German.— 
Plizmaier (Jap.-Gor., Eng.), Wien, 1851, 410, unfinished. Spanish. — 
Vocabulario del Japan, Manila. 1(^30, 4to, translated from the nitxt. 
Portuguese. — Vocahulario da Lingua de Japam, Nagasaki. ifx)3, 
4to. Russian. — Goshkevich, St Petirrsburg, 1857, Svo, 487 pages. 
Chine.se CnARACTp:RS WITH Japanese Pronunciation. —Rosny, 
Paris, 1867, 8vo. ('hinese and Japanese Names of Plants. — 
Iloiimann, Leydc, 18^14, Svo. 

Aino. JTizinaier, Wien, 1854, 410. 

Northern and Central Asia. ' Burial: Castren, St Ptstersburg, 1857, 
Svo. Calmuck : Zwick, Villingen, 1853, 4t.o : Smirnov, Kazan, 
1857, i2mo : Jiigl, Siddhi Kur, Leipzig, 1866, Svo. Chuvash : 
Clergy of the, school of the Kazan Exiarchia, Kazan, 1836, Svo, 2481 
words : Lyule (Rus.s.-Chuv. French), Odessa, 1846, Svo, 244 pages : 
Zolotnitski, Kazan, 1875, Svo. 287 pages. Jagntai : Mir AH Shir, 
Ahuska, ed. Vainbery, with Hungarian translation, IVsih, 18O2, Svo : 
Vdinbery, Leipzig, 1867, Svo : Pa vet do Courteille, Paris, 1870, Svo. 
Koihal and Karagas : Castren, St Petersburg, 1857, Svo. Alanchu: 
Yutchi tseugting ising wen kian (Manchii Chinese), 1771, 4to, 6 vols, ; 
Sze ti hoh pik wen kian (Manchu Mongol, Tibetan, Chinese) 10 vols. 
4to, the Chinese pronunciation represtmled in Manchu : San hoh 
pien Ian (Manchu-t'hinesc, Mongol), 1792. Svo, 12 vols. -all three 
classed vocabularies: Langli^s (French), Paris, 1789-1790, 410, 3 voLs. : 
Galx:lcntz (German), Leipzig, 1864, 8vo : Zakliarov (Russian), SI 
Petersburg, 1875, Svo, 1235 pages : Mongol : I. J. Schmidt ((German, 
Russian), St Petersburg, 1835, 4to : SchcTgin, Kaziin, 1841. Svo: 
Kovalevski. Kasan, 1844-1849, 4to, 3 vols. 2703 pages. Ostiak : 
Castren, St Petersb, 1858, Svo. Samoved : Castren, St Peb^rsb. 1855, 
Svo, 308 pages. Tartar : Giganov (Tobolsk), St i*ctersl>urg, 1804, 
4to ; ' (Rijss.-Tartar), ib. 1840, 410 ; Troyanski (Karan), Kasan, 
1835-1855, 4to. Tibetan: Minggi djamtoo XliXyot-Moagol) : Bodschi 
dajig togpar lama : Kad shi schand scharxvi melonggi jige (Manchii- 
Mongol-Tibetan-Chinese), Kanghi 's Dictionary with the Tibetan 
added in the reign of Khian lung ( 1736-1795) : Csoma de Koros (Eng.), 
Calcutta, 1834, 4to: 1 . J. Schmidt (German), St Petersburg, 1841, 
4to : Id. (Russian), ih. 1843, 4to : Jacschke (Eng.), London, 1870, 
Svo, 160 pages : Id. (Germ.), Gnadaii, 1871, 658 fiages : (Bhotanta), 
Schroetcr, Seramporc, 1826, 4to. Tungusian : Castren, St Peters- 
burg, 1856, Svo, 632 pages. Uigur : Vdinbery. Innspruck, 1870. 4to. 
Yakut : Bohtlingic, ib. 1854, 4to. 2 vols. Ycnissei Ostiah : Castren. 
ib. 1849. Svo. 

AFRICA 

Egyptian. — ^Young (enchorial), London. 1830-1831, Svo; Sharpe. 
London, 1837, 4^ : Birch, London, 1838, 4to : Champollion (died 
March 4, 1832), Dictionnaire &gyptien, 'Var\?>, 1841, 4to : Brugseh, 
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Hieroglyphisch-Demotisches Wdrterbuch, Leipzig, 1867-1868, 4to, 
4 vols. 1775 pages, nearly 4700 words, arranged according to the 
hieroglyphic alphabet of 28 letters ; Pierret, Vocabulaire hitrog., Paris, 
1875. Svo, containing also names of pereons and places : Birch, in 
voi. v. pp. 337-580 of Bunsen s Egypt's Place, 2nd ed. London, 18O7, 
&c. Svo, 5010 word.s. Proper Names.— Brugseh, Berlin, 1851, Svo. 
726 names : Parthey, ib. 1864, Svo, about 1500 names : Ueblein, 
Christiania, 1871. Svo, about 3200 from hieroglyxihic texts. Book 
OF THE Dead. —Id., Paris. 1875, j2mo. 

Coptic. —Veyssiere de la Croze, Oxon. 1775, Svo: Rossi, Romae, 
1807, 4to : Tattam, Oxon. 1835, Svo : I’eyroii, 1835, 410 (the 
standard) ; Parthey, Bcrolini. 1844, Svo. 

Ethiopte. — Wcmmcr, Romae, 1638. 4to : Ludolf, London, 1661, 
4to: Francof. ad M., 1699, fol. : Dillmann (Tigre appendix), 
Leipzig, 1S63-1865. 4I0, 828 pages. 

Amhiuric.; — Ludolphu.s, Franc, ad Maenum. 169S, fol. ; IscnlMTg. 
Loudon, 1841, 4to, 442 pages. J'igrd : Munzinger, Leipzig, i8()5, 
Svo : Beurmann, ib. 1 868, Svo. 

Eait Coast. — Dankali : Isenbcrg, London, 1S40, i2nio. Galla : 
Krapf, London, 1842, Svo: Tutschek, Miinchen, 1844, 8vo. Etigu- 
tuk lloigob : Erhardt, Ludwigsberg, 1857, 8vo. Kisualusli : Vocabu- 
lary of the Soahili, Cambridge. U.S. 1845, Svo : Steere, London. 
1870, 8 VO, at)Out 5800 words. Kisuahcli, Kinika, Kikamba, Kipokono, 
Kikian, Kigalla : Krapf, Tubingen, 1850, 8vo. 

Malagasy. — Houtmann (Malaysche en Madagask Talcn), Amst. 
i()03, 2nd cd. Matlhysz, ib. 1680, Svo : Huet di* FrolKrrville, Isle de 
Franct?, fol. 2 voLs. : Flacotirt, Paris, 1658, Svo : Challand (Southern), 
Isle de France, 1773, 4to; Freeman and Johns, London, 1835, Svo, 
2 vols. ; Dalmont (Malgache, Salalave, et Bctsiniara), 1842, Svo : 
Kessler. London, 1870, 8vo. 

Southern Africa. — Bleirk, The Languages of Mozambique, London. 
1850, 8vo. Kafjre: Bennie, Lovedale, 1820. 1 61110: AylilTe, 
Graham's Town, 1846. 121110 : Appleyard, 1850, Svo : Bleek, Bonn, 
1853, 4to, 646 ])agcs. Zulu-Kaffre : Perrin (KalTre-Eng.), London. 
1855, 241110, 172 pages: Id. (Eng.-Katlre), Pietermaritzburg, 1855, 
24mo, 227 ]>agcs : Id. (Eng. -Zulu), ib. 1865, 121110, 226 pages: 
Dohne, Ca])e 'I'own, 1857, Svo. 428 pages : Colenso, l*ictermaritz 
burg, 186 1, Svo, 560 pages, about 8000 words. Hottentot : Bleek, 
Cape Town, 1857, 4to, 261 pages. Namaqua : Tindall, ib. 1852, Svo ; 
Vocabulary, Barmen, 1854, Svo : Halm, Leipzig. 1870, 121110. 
Sechuana : Cas.alis, Paris, 1841, Svo. Heyero: Hahn, Berlin, 1857, 
Svo. 207 ])ages. 4300 words. 

WoBtem Africa^— Am or Ga: Zimmermaiin, Stuttgart, 1858, 
Svo, (x)o pages. Ashantee: Christalkrr (also Akra), Bast*!. 1874. 
Svo, 299 pages. Bullotn : Nylander, London, 1814, 121110. Bunda 
or Angola: Cannecatim, Lisboa, 1804, 410, 722 ]>.Tges. Dualla 
Grammatical Elements, &c., Caineroons, 1855, Svo. Epk or Old 
Calabar: Waddell, Did Calabar, 1846, ifuno, 126 pages; Edinb. 
1 849, Svo, 95 pages. Eyo : Raban, London, 1 830- 1831, 1 21110, 2 parts. 
Gteho I Vo abulary. Cape Palmas, 1837, Svo; Dulionayy, ib. 1839, 
Svo, 1 19 pagirs. If a: Schlegel, Stuttgart, 1857, Svo. M pongwe: 
De Lormc (Franv..-l*ongoue), Paris, 1876, 121110, 354 pages. Oji : 
Riis, Basel, 1854, Svo, 284 i)ages, Sherhro' : Schuu, .s. a. et 1. 
Svo, written in 1839, 42 pages. .Sitsu : Brunton. Edinburgli, .1802, 
Svo, 145 pages. Vei : Koelkr, T.ondon, 1 854, Svo, 266 pages. 
Wolof and Bamharrn : Dard, l*aris, 1825, Svo. Wolof : Roger, ih. 
1829, 8vti: Missionnaires de S. Esprit, Dakar, 1855, &c. lOnio. 
Faiillierbe (HYench- Wolof, J^oula and Soninke), St Louis, Sene- 
gambia, j8()o, izmo. Ynruha: Crowlher, London, 1843, 8vo ; 
1852, 298 pages: Vidal, ib. 1852, Svo: Bowen, Wasliington, 1858, 
4to. 

Central Africa.- Barth, Vocabularies, Gotha, j8()2- 1806, 410. Bari : 
Mitterreutziier, Brixen, 1807, 8vo : Reiuisch, Vienna, 1874, 8vo. 
Dinka : Mitterreutziier, Brixtm, 1866, Svo. Haussa : Schon (Eng.), 
Lomlon, 1843, Svo. 

Berber. -Venture de Paradis, I*aris, 1844, Svo: Brosselard, ib. 
1844. Svo : Delajiorte, ib. 1S44. 4to, by order of the Minister of 
War: Creusat. Prane. Kabyle (Zoiiaoua), Alger, 1873, Svo. Siwah : 
Minutoli, Berlin, 1827, 4to. 

AUSTRALIA AND POLYNESIA 

Australia. —New South Wales : Threlkcld (Lake Macquarie 
Language). Sydney, 1834, Svo. Victoria : Bunce, Mellioiirne, 1856, 
i2mo, about 2200 words. South Australia : Williams, Soutli 
Australia, 1839, Svo: Teichclinann and Schiirnuuui, Adelaide, 
1840, Svo : Meyer, ib. 1843. Svo. Murray litver : Moorhoiiw!, ib. 
1846, Svo. Parnkalla: Schurmaiin, Adelaide, 1844, 8vo. \i oolner 
District: Vocabulary, ih. J869. 12 mo. Western Australia: 

(tcjorgc Grey, Perth, 1839, 4to ; London, 1840, Svo : Moore, tb. 1S43 : 
Brady, Roma. 1845, 241110. Svo. 187 pages. Tasmania : MiJIegan, 
Tasmania, 1857. 

Polynesia. -'Hale, Grammars and Vocabularies of all the Poly- 
nesian Languages, T’liiladelphia, 1846, 4to. Alarquesas, Sandwich 
Gamhier: Mosblech, Pari.s, 1843, Svo. Hawaiian: Andrews, 

Vocabulary, Lahainaluna, 1636. Svo: Id., Dictionary, Plonolulu, 
1865, 8vo, 575 pages, about 15.500 words. Alarquesas : Pienjiiin, 
de ^mibloux, Bourges, 1843. cSvo : Biischmanii. Berlin^ 1843. Svo. 
Samoan : Dtrfzntiary, Samoa. 1862, Svo. Tahitian : A Tahitian and 
English Dictionarv, Tahiti, 1851, Svo, 314 j>ages. Tonga : Rabonc, 
Vavau, 1845, 8 VO. Fijian: Ilazlewood (Fiji-Eng.), Vewa, 1850, 



DICTYOGENS— DIDACHE 


i2ino: Id. (Eng. -Fiji), ib, X852, i2ino: Id., London, 1872, 8vo. 
Maori: Kendall, 1820. i2mo : Williams, Paihia, 1844, 8vo; 3rd cd. 
London, 1871, 8vo : Taylor, Auckland, 1870, i2mo. 

AMERICA 

North America. — Eskimo : Washington, London, 1850, 8vo : 
Petitot (Mackenzie and Anderson Rivers), Paris, 1876, 4to. 
Kinai : Radlofi, St Petersburg, 1874, 4to. Greenland : Egede (Gr. 
Dan. Lat., 3 parts), Hafn, 1750, 8vo ; 1760 : Fabricius, Kjdbenhavn. 
1804, 4to. Hudson's Bay Indians : Bowrey, London, 1701. fol. 
Ahnaki : Rasies, Cambridge, U.S., 1833, 4to. Chippewa ; Baraga. 
Cincinnati, 1853, izmo, 622 pages : Petitot, Paris, 1876, 4to, 455 
pages. Massachuselts or Natick : Cotton, Cambridge, U.S. 1829, 8vo. 
Onondaga : Shea (French-Onon.), from a MS. (of 17th century). 
London, i860, 4 to. 109 pages. Dacota : Riggs, New York, 1851, 4to. 
424 pages : Williamson (Eng. Dac.), Santos Agency, Nebraska, 
izmo, 139 pages. Mohawk : Bruyas, New York, 1863. 8vo. 
Hidatsa {Minnetarees, Gros Ventres of the Missouri) : Matthews. 
ih, 1874. 8vo. Choctaw: Byington, ih. 1852. i6mo. Clallam and 
Lummi : Gibbs, ib. 1863, 8vo. Yakama : Pandosy, translated by 
Gibbs and Shea. ib. 1862, 8vo. Chinook : Gibbs, New York, 1863. 
4to. Chinook Jargon, the trade language of Oregon : Id., ib. 1863, 
8 VO. Tatche or Telami : Sit jar, ib. 1841, 8vo. 

Mozioo and Oantrml Amerioa. - - Tepehuan : Rinaldini, Mexico. 
1743. 4to. Cora: Ortega. Mexico, 1732, 4to. Tarahumara: Stefiel, 
Briinn, 1791, 8vo. Otomi : Carochi, Mexico, 1645, 4to : Neve y 
Molina, io. 1767, 8vo : Yepes, ib. 1826, 4to : Hccolomini, Roma, 
1841, 8vo. Mexican or Aztec: Molina. Mexico, 1555, 4to ; 1571. 
fol. 2 voLs. : Arenas, ib. 1583; 1611, 8vo ; 1683: 1725; 1793. 
121110 : Btondelli, Milan, 1869, fol. Mexican, Tontonacan, and 
Huastecan : Olmos, Mexico, 1555--1560, 4to, 2 vote. Huastecan : 
Tapia Zenteno, ih. 1767. 410. 128 pages. Opata or Tequima : 
Lombardo, ib. 1702. 4to. Tarasca : Gilberti, ih. 1559, 4to : Lagunas, 
1574. 8vo. Mixtecan: Alvarado, Mexico, 1593, 4to. Zapoteca : 
Cordova, ib. 1578, 4to. Maya : Beltran de Santa Rosa Maria, ib. 
1746, 4to ; Merida dc Yucatan. 1859, 4to, 250 pages : Brasscur dc 
Boiirbourg, Paris, 1874. 8vo. 745 pages. Quichi : Id. (also Cak- 
chiquol and Trutuhil diaicchs), ib. 1862. 8vo. 

South Amorioa. Chibcha : Uricoechca, Paris, 1871, 8vo. 
Chayma : Tauste, Madrid, 1680. 4X0 : Yanguas, Burgos, 1683, 4to. 
Carib : Raymond, Auxerre, 1665-1666, 8vo. Galibi : D.[e] L.[a] 

S. LauvageJ, Paris, 1763. 8vo. Tupi : Costa Rubini, Rio de Janeiro, 

1853, 8vo : Silva Guimar&es, Bahia, 1854, 8vo : Diaz, Lipsia, 1858, 
i6mo. Guarani : Ruiz dc Montoyo, Madrid, 1639, 4to ; 1640 ; 

1722, 4I0 ; ed. Platzmann, Leipzig, 1876, &c., 8vo, to be in 4 vols. 
1850 pages. Moxa : Marban. Lima, 1701, 8vo. Lule : Machoni 
de Cordoria, Madrid, 1732, izmo. Quichua : Santo Thomas, Ciudad 
de los Reyes, 1 586. 8vd : Torres Rubio, Sevilla, 1603, 8vo ; T.ima. 
1609, 8vo; ed. Figueredo. Lima, 1754, 8vo : Holguin, Ciudad de 
los Reyes, 1608, 8vo : Tschn<li, Wien, 1853, 8vo, 2 vols. : Markham, 

T. oiidoii, 1864, 8vo : Lopez. Les Races Aryennes de Perou, Paris, 1871, 
8vo, comparative vocabulary, pp. 345-421. Aymara: Bertonio, 
Chicuyto, 1612, 4to, 2 vols. Chilenn: Valdivia (also Allentiac 
and Milcocayac), Lima, 1^x37, 8vo : Febres, ib. 1765, i2mo; ed. 
Hernandez y Caluza, Santiago. 1846. 8vo, 2 vols. Tsonecan 
(Patagonian) : Schmid, Bristol, i860, izmo. 

The above article incorporates the salient features of tlie 9th- 
edition article by the Rev. Ponsonby A. Lyons, and the loth-cdition 
article by Benjamin E. Smith. 

DIGTYOGENS (Clr. hUrvov, a net^ and the termination 
produced)^ a botanical name proposed by John Lindley for a 
class including certain families of Monocotyledons which have 
net-veined leaves. The class was not generdly recognized. 

DICTYS CRETENSIS* of Cnossus in Crete, the supposed com- 
panion of Idomencus during the Trojan War^ and author of a 
diary of its events. The MS. of this work, written in Phoenician 
characters^ was said to have been found in his tomb (enclosed in a 
leaden box) at the time of an earthquake during the reign of Nero, 
by whose order it was translated into Greek. In the 4th century 
A.D. a certain Lucius Septimius brought out Dictys Cretensis 
Ephetneris belli Trojant, which professed to be a I.atin translation 
of the Greek version. Scholars were not agreed whether any 
Greek original really existed ; but all doubt on the point was 
removed by the discovery of a fragment in Greek amongst the 
papyri found by B. P. Grenfell and A. S. Hunt in 1905-1906. 
Possibly the Latin Ephemeris was the work of Septimius himself. 
Its chief interest lies in the fact that (together with Dares 
Phrygius’s De excidio Trojae) it was the source from which the 
Homeric legends were introduced into the romantic literature 
of the middle ages. 

Best edition by F. Meister (1873), with short but useful introduc- 
tion and index of Latinity ; see also G. Korting, Diktys und Dares 


(1874), with conciso bibliography ; H. Danger, Die Sage vom tro- 
janischen Kriege in den BearbeUungen des Mitteldlters und ihren 
i^iken Quellen (1869, with a literary genealogical table) ; £. CoUiUeux, 
Etude sur Dictys de Crdte et Daris de Phrygie (1887). with biblio- 
graphy ; W. Greif, ** Die mittelalterlichen Bearbeitungen der Tro- 
janersage," in E. M. Stengel’s Ausgaben und Abhandiungen aus dem 
Gebiete der romanischen Philologie, No. 6i (1886, esp. sections 82, 83. 
168-172) ; F. Colagrosso, “Ditte Cretese " in Atti delta r. Accademia 
di Archeologia (Naples, 1897, vol. 18, pt. ii. 2); F. Noack, Der 

f riechische Dict^,'^ in Philologus, supp. vi. 403 if. ; N. £. Gridin, 
)ares and Dictys, Introduction to the Study of the Medieval Versions 
of the Story of Troy (1907). 

DICUIL (fl. 825)^ Irish monastic scholar, grammarian and 
geographer. He was the author of the De mensura orbis terrae, 
finished in 825, which contains the earliest clear notice of a 
European discovery of and settlement in Iceland and the most 
definite Western reference to the old freshwater canal between 
the Nile and the Red Sea, finally blocked up in 767. In 795 
(February i -August i) Irish hermits liad visited Iceland; on 
their return they reported the marvel of the perpetual day at 
midsummer in “ Thule,” where there was then “ no darkness to 
hinder one from doing what one would.” These eremites also 
navigated the sea north of Iceland on their first arrival, and 
found it icc-free for one day’s sail, after which they came to 
the icc-wall. Relics of this, and perhaps of other Irish religious 
settlements, were found by the permanent Scandinavian colonists 
of Iceland in the 9th century. Of the old Egyptian freshwater 
canal Dicuil learnt from one “ brother Fidelis,” probably another 
Irish monk, who, on his way to Jerusalem, sailed dong the 
“ Nile ” into the Red Sea — ^passing on his way the “ Barns of 
Joseph ” or Pyramids of Giza, which are well described. Dicuil’s 
knowledge of the islands north and west of Britain is evidently 
intimate ; his references to Irish exploration and colonization, 
and to (more recent) Scandinavian devastation of the same, as 
far as the Faeroes, are noteworthy, like his notice of the elephant 
sent by Harun al-Rashid (in 801) to Charles the Great, the most 
curious item in u political and diplomatic intercourse of high 
importance. Dicuil’s reading was wide ; he quotes from, or 
refers to, thirty Greek and I..atin writers, including the classical 
Homer, Hecataeus, Herodotus, Thucydides, Virgil, Pliny and 
King Juba, the sub-classical Solinus, the patristic St Isidore and 
Orosius, and his contemporary the Irish poet Sedulius ; — in 
particular, he professes to utilize the alleged surveys of the 
Roman world executed by order of Julius Caesar, Augustus and 
Theodosius (whether 'fheodosius the Great or Theodosius II. 
is uncertain). He probably did not know Greek ; his references 
to Greek authors do not imply this. Though certainly Irish 
by birth, it has been conjectured (from his references to 
Sedulius and the caliph’s elephant) that he was in later life 
in an Irish monastery in the Frankish empire. Letronne in- 
clines to identify him with Dicuil or Dichull, abbot of Pahlacht, 
bom about 760. 

There are seven chief MSS. of the De mensura (Dicuil’s tract 
on grammar is lost) ; of these the earliest and best are (1) Paris, 
National Library, Lat. 4806 ; (2) Dresden, Regius D. 182 ; both 
are of the loth century. Three editions exist : (1) C. A. Walckcnacr’s, 
Paris, 1807 ; (2) A. Letronne 's. Paris, 1814, best as to commentary ; 
(3) G. l^arthey’s, Bi?rlin, 1870. best as to text. See also C. R. Beazlcy. 
Dawn of Modern Geography (London, 1897), i. 317-327, 522-523, 529 ; 
T. Wright, Biographia Britannica liieraria, Anglo-Saxon Period 
(l^ndon, 1842), pp. 372-376. (C. R. B.) 

DIDAGHB, the, or Teaching of the {twelve) Apostles^ — the 
most important of the recent recoveries in the region of early 
("hristian literature (see Apocryphal I-iterature). It was 
previously known by name from lists of canonical and extra- 
canonical books compiled by Eusebius and other writers. More- 
over, it had come to be suspected by several scholars that a lost 
book, variously entitled The Two Ways or The Judgment of Peter, 
had been freely used in a number of works, of which mention 
must presently be made. In 1882 a critical reconstruction of 
this book was made by Adam Krawutzcky with marvellous 
accuracy, as was shown when in the very next year the Greek 
bishop and metropolitan, Philotheus Bryennius, published The 
Teaching of the Twelve Apostles from the same manuscript from 
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which he had previously published the complete form of the 
Epistle of Clement.^ 

The Didache, as we now have it in the Greek, falls into two 
marked divsions : (a) a book of moral precepts, opening with the 
words, “ There are two ways ” ; (^) a manual of church ordin- 
ances, linked on to the foregoing by the words, “ Having first 
said all these things, baptize, &c.” Each of these must be 
considered separately before we approach the question of the 
locality and date of ^e whole book in its present form. 

1. The Two Ways, — ^The author of the complete work, as we 
now have it, has modified the original Two Ways by inserting near 
the beginning a considerable section containing, among other 
matter, passages from the Sermon on the Mount, in which the 
language of St Matthew’s Gospel is blended with that of St 
Luke’s. He has also added at the close a few sentences, begin- 
ning, “ If thou canst not l^ear (the whole yoke of the Lord), bear 
what thou canst ” (vi. 2) ; and among minor changes he has 
introduced, in dealing with confession, reference to “ the church ” 
(iv. 14). No part of this matter is to be found in the following 
documents, which present us in varying degrees of accuracy with 
The Two Ways : (i.) the Epistle of Barnabas, chaps, xix., xx. (in 
which the order of the book has been much broken up, and a 
good deal has been omitted) ; (ii.) the Ecdesiaslical Canons of the 
Holy Apostles, usually called the Apostolic Church Order, a book 
which presents a parallel to the Teaching, in so far as it consists 
first of a form of The Two Ways, and secondly of a number of 
church ordinances (here, however, as in the Syriac Didascalia, 
which gives about the same amount of The Two Ways, various 
sections are ascribed to individual apostles, e.g. John said, 
Ibere are two ways,” &c.) ; (iii.) a discourse of the Egyptian 
monk Schnudi (d. 451), preserved in Arabic (sec Iselin, Texte 
w. IJnters,, 1895) > (^v.) a Latin version, of which a fragment 
was published by 0 . von Gel^hardt in 1884, and the whole by 
J. Schlecht in 1900. When by the aid of this evidence The Two 

is restored to us free of glosses, it has the appearance of 
being a Jewish manual which has been carried over into the 
use of the Christian church. 'Phis is of course only a probable 
inference ; there is no prototype extant in Jewish literature, and, 
comparing the moral (non-doctrinal) instruction for Christian 
catechumens in Ilermas, Shepherd {Mand. i.-ix.), no real need to 
assume one. There was a danger of admitting Gentile converts 
to the church on too easy moral terms ; hence the need of such 
insistence on the ideal as in The Two Ways and the Mandates, 
Tlie recent recovery of the Latin version is of singular interest, 
as showing that, even without the distinctively Christian 
additions and interpolations which our full form of the Teaching 
presents, it was circulating under the title Doctrina apostohrum,^ 

2, The second part of our Teaching might be called a church 
directory. It consists of precepts relating to church life, which 
are couched in the second person plural ; whereas The Two Ways 
uses throughout the second person singular. It appears to be 
a composite work. P'irst (vii. i-xi. 2) is a short sacramental 
manual intended for the use of local elders or presbyters, though 
such are not named, for they were not yet a distinctive order or 
clergy. This section was probably added to The Two Ways before 
the addition of the remainder. It orders baptism in the three- 
fold name, making a distinction as to waters which has Jewish 
parallels, and permitting a threefold pouring on the head, if 
sufficient water for immersion cannot be had. It prescribes a 
fast before baptism for the baptizer as well as the candidate. 
Fasts are to be kept on Wednesday and Friday, not Monday and 
Thursday, which are the fast days of “ the hypocrites,” i,e, by 
a perversion of the Lord’s words, the Jews. “ Neither pray ye as 

^ The MS. was found in the Library of the Jerusalem Monastery 
of the Most Holy Sepulchre, in f’hanar, the Greek quarter of 
Constantinople. It is a small octavo volume of 120 parchment 
leaves, written throughout by Leo, “ notary and .sinner,” who 
finished hiri task on the iith of June 1156. Besides The DidachS and 
the Epistles of Clement it contains several spurious Ij^natian epistlc^s. 

2 The word twelve had no place in the ori^rinal title and was inserted 
when the original Didachi or Teaching {e.g. The Tv)o Ways) was 
combined with the church manual which mentions apostles outside 
of the twelve. It may be noted that the division of tlie Didachi into 
chapters is due to Bryennius, that into verses to A. Hamack. 
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the h3rpocrites; but as the Lord commanded in His Gospel. 
Then follows the Lord’s Prayer, almost exactly as in St Matthew, 
with a brief doxology— for Thine is the power and the glor\' 
forever.” This is to be said three times a day. Next come three 
eucharistic prayers, the language of which is dearly marked off 
from that of the rest of the book, and shows parallels with the 
diction of St John’s Gospel. They are probably founded on 
Jewish thanksgiving, and it is of interest to note that a portion 
of them is prescribed as a grace before meat in (pseudo-) 
Athanasius’ De virginilate. A trace of them is found in one of the 
liturgical prayers of Serapion, bishop of Thmui, in Egypt, but 
they have left little mark on the liturgies of the church. As in 
Ignatius and other early writers, the cucharist, a real meal (x. i) 
of a family character, is regarded as producing immortality 
(cf. " spiritual food and drink and eternal life ”). None are to 
partake of it save those who have been “ baptized in the name 
of the Lord ” (an expression which is of interest in a document 
which prescribes the threefold formula). The prophets are not 
to be confined to these forms, but may ‘‘ give thanks as much as 
they will.” This appears to show that a prophet, if present, 
would naturally preside over the cucharist. The next section 
(xi. 3“xiii.) deals with the ministry of spiritual gifts as exercised 
by apostles, prophets and teachers. An apostle is to be “ re- 
ceived as the Lord ” ; but he must follow the Gospel precepts, 
stay b\it one or two days, and take no money, but only bread 
enough for a day’s journey. Here we have that wider use of the 
term “ apostle ” to which Lightfoot had already drawn attention. 
A prophet, on the contrary, may settle if he chooses, and in that 
case he is to receive tithes and first-fruits ; ** for they are your 
high priests.” If he he once approved as a true prophet, his 
words and acts are not to be criticized ; for this is the sin that 
shall not be forgiven. Next comes a section (xiv., xv.) reflecting 
a somewhat later development concerning fixed services and 
ministry ; the desire for a stated service, and the need of regular 
provision for it, is leading to a new order of things. The 
cucharist is to be celebrated every I-^rd’s Day, and preceded by 
confession of sins, “ that your sacrifice may be pure . . . for this 
is that .sacrifice which was spoken of by the I..ord, In every place 
and time to offer unto Me a pure sacrifice. Appoint therefore 
unto yoursrlves bishops and deacons, worthy of the Lord, men 
meek and uncovetous, and true and approved ; for they also 
minister unto you the ministration of the prophets and teachers. 
Therefore despise them not ; for they are your honoured ones, 
together with the prophets and teachers.” This is an arrange- 
ment recommended by one who has tried it, and he rea.ssurcs the 
old-fashioned believer who clings to the less formal regime (and 
who.se protest was voiced in the Montanist movement), that there 
will be no spiritual loss under the new sysU^m. The book closes 
(chap, xvi.) with exhortations to steadfastness in the last days, 
and to the coming of the “ world-deceiver ” or Antichrist, which 
will precede the coming of the Lord. This section is perhaps the 
actual utterance of a Christian prophet, and may be of earlier 
origin than the two preceding sections. 

3. It will now be clear that indications of the locality and date 
of our present Teaching must be sought for only in the second 
part, and in the Christian interpolations in the first part. We 
have no ground for thinking that the second part ever existed 
independently as a separate book. The whole work was in the 
hands of the writer of the seventh book of the Apostolic Consti’- 
tuiions, who embodies almost every senlcr.ce of it, interspersing 
it with passages of Scripture, and modifying the precepts of the 
second part to suit a later (4th-('-entury) stage of church develop- 
ment ; this writer was also the interpolator of the Epistles J)f 
Ignatius, and belonged to the Syrian Church. Whether the 
second part was known to the writer of the Apostolic Church 
Order is not clear, as his only quotation of it comes from one of the 
eucharistic prayers. 1’hc allusions of early writers seem to point 
to Egypt, but their references are mostly to the first part, .so that 
we must he careful how we argue from them as ti» the provenance 
of the book as a whole. Against Egypt has been urged the 
allusion in one of the eucharistic prayers to “ corn upon the 
mountains.” This is found in the Prayer-l)ook of Serapion 

viii. 7rt 
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350) but omitted in a later Egyptian prayer ; the form as 
we have it in The Didachi may have passed into Egypt with 
the authority of tradition which was afterwards weakened. The 
anti-Jewish tone of the second part suggests the neighbourhood 
of Jews^ from whom the Christians were to be sharply dis- 
tinguished. Either Egypt or Syria would satisfy this condition, 
and in favour of Syria is the fact that the presbyterate there was 
to a late date regarded as a rank rather than an office. If we can 
connect theinjunclions (vi.3) concerning (abstinencefrom certain) 
food and that which is offered to idols with the old trouble that 
arose at Antioch (Acts xv. 1) and was legislated for by the 
Jerusalem council, we have additional support for the Syrian 
claim. But all that we can safely say as to locality is that the 
community here represented seems to have been isolated, and 
out of touch with the larger centres of Christian life. 

This last consideration helps us in discussing the question of 
date. For such an isolated community may have preserved 
primitive customs for some time after they had generally dis- 
appeared. Certainly the stage of development is an early one, as 
is shown, e.g,, by the prominence of prophets, and the need that 
was felt for the vindication of the position of the bishops and 
deacons (there is no mention at all of presbyters) ; moreover, 
there is no reference to a canon of Scripture (though the written 
Gospel is expressly mentioned) or to a creed. On the other hand 
the “ apostles ” of the .second part are obviously not “ the 
twelve apostles of the title ; and the prophets seem in some 
instances to have proved unworthy of their high position, llie 
ministry of enthusiasm which they represent is about to give way 
to the ministry of office, a transition which is reflected in the New 
Testament in the 3rd Epistle of John. 'Fhree of the Gospels have 
clearly been for some time in circulation ; St Matthew’s is used 
several times, and there are phrases which occur only in St Luke’s, 
while St John’s Gospel lies behind the eucharistic prayers which 
the writer lias embodied in his work. There are no indications 
of any form of doctrinal heresy as needing rebuke ; the warnings 
against false teaching are quite general. While the first part 
must be dated before the Epistle of Barnabas, i.e, btdore a.d. 90, 
it seems wisest not to place the complete work much earlier than 
A.D. 120, and there arc passages which may well be later. 

A large literature has sprung up round The Didache since 1B84. 
Hamack*s edition in Textc it. Uniers. vol. ii. (1B84) is indispensable 
to the student; and his discussions in Altchristl. Liiteratur and 
Chronologic give clear summaries of his work. Other c^ditions of the 
text arc those of F, X. Funk, Palres Apostolici, vol. i. (Tubingen, 
1901) ; H. Liotzinann (Bonn, 190J ; with I^itin version). Dr J. E. 
Odgers has juiblislied an English translation wdth introduction and 
notes (London, 1906). Dr C. Taylor in 1886 drew attention to some 
important ]uirallels in Jewish literature ; his edition contains an 
English translation. Dr Rendel Harris published in 18S7 a complete 
facsimile, and gathered a great store of patristic illuslralion. Text 
and translation will also be found in I.ight fool’s Apostolic Fathers 
(ed. min.) The fullest critical treatment in English is by Dr Vernon 
Bartlet in the extra volume of Hastings's Dictionary of the Bible ; 
the most coin]^lete commentary on the text is by P. Drews in 
Hennecke’s Handbitch su den N.T. Apocryphen (1904). Other 
references to the literature may be found by consulting Harnack's 
Altchristl. Litteratnr. 

DIDACTIC POETRY, that form of verse the aim of which is, 
less to excite the hearer by passion or move him by pathos, 
than to instruct hi.s mind and improve his morals. The Greek 
word SiSaKTiKoq signifies a teacher, from the verb SidwrKeiv, 
and poetry of the class under discussion approaches us with the 
arts and graces of a* schoolmaster. At no time was it found 
convenient to combine lyrical verse with instruction, and there- 
fore from the beginning of literature the didactic poets have 
chosen a form approaching the epical. Modern criticism, which 
discourages the epic, and is increasingly anxious to limit the word 
“ poetry ” to lyric, is inclined to exclude the term “ didactic 
poetry ” from our nomenclature, as a phrase absurd in itself. 
It is indeed more than probable that didactic verse is hopelessly 
obsolete. Definite information is now to be found in a thousand 
shapes, directly and boldly presented in clear and technical prose. 
No farmer, however elegant, will any longer choose to study 
agriculture in hexameters, or even in Tusser’s shambling metre, 
l^e sciences and the professions will not waste their time on 


methods of instruction which must, from their very nature, be 
artless, inexact and vague. But in the morning of the world, those 
who taught with authority might well believe that verse was the 
proper, nay, the only serious vehicle of their instruction. What 
they knew was extremely limited, and in its nature it was 
simple and straightforward ; it had little technical subtlety ; it 
constantly lapsed into the fabulous and the conjectural. Not 
only could wlmt early sages knew, or guessed, about astronomy 
and medicine and geography be conveniently put into rolling 
verse, but, in the absence of all written books, this vras the 
easiest way in which information could be made attractive to the 
ear and be retained by the memory. 

In the prehistoric dawn of Greek civilization there appear 
to have b^n three classes of poetry, to which the literature of 
Europe looks back as to its triple fountain-head. There were 
romantic epics, dealing with the adventures of gods and heroes ; 
these Homer represents. There were mystic chants and religious 
odes, purely lyrical in character, of which the best Orphic Hymns 
must have been the type. And lastly there was a great body of 
verse occupied entirely with increasing the knowledge of citizens in 
useful branches of art and observation ; these were the beginnings 
of didactic poetry , and we class them together under the dim name 
of Hesiod. It is impossible to date these eiirliest didaclic poems, 
which nevertheless set the fashion of form which has been 
preserved ever since. The Works and Days, which passes as the 
direct masterpiece of Hesiod (q.v.), is the type of all the poetry 
which has had education as its aim. Hesiod is supposed to have 
been a tiller of the ground in a Boeotian village, who determined 
to enrich his neighbours’ minds by putting his own ripe stores of 
useful information into sonorous metre. Historically examined, 
the legend of Hesiod becomes a shadow, but the substance of 
the poems attributed to him remains. The genuine parts of 
the Works and Days, which Professor Gilbert Murray has called 
^^a slow, lowly, simple poem,” deal with rules for agriculture. 
The Theogony is an annoUited catalogue of the gods. Other 
poems attributed to Hesiod, but now lost, were on astronomy, on 
auguries by birds, on the character of the physical world ; still 
others seem to have been genealogies of famous women. All this 
mass of Boeotian verse was composed for educational purposes, 
in an age when even preposterous information was better than 
no knowledge at all. In slightly later times, as the Greek nation 
liecame better supplied with intellectual appliances, the stream 
of didactic poetry flowed more and more closely in one, and that 
a theological, channel. The great poem of Parmenides On Nature 
and those of Empedocles exist only in fragments, but enough 
remains to show that these poets carried on the didactic method 
in mythology. Cleostratus of Tenedos wrote an astronomical 
poem in the 6th century, and Periander a medical one in the 
4th, but didactic poetry did not flourish again in Greece until 
the 3rd century, when Aratus, in the Alexandrian age, wrote his 
famous Phenomena, a poem about things seen in the heavens. 
Other later Greek didactic poets were Nicander, and perhaps 
Euphorion. 

It was from the hands of these Alexandrian writers that the 
genius of didactic poetry passed over to Rome, since, although it 
is possible that some of the lost works of the early republic, and in 
particular those of Ennius, may have possessed an educational 
character, the first and by far the greatest didactic Latin poet 
known to us is Lucretius. A highly finished translation by 
Cicero into Latin hexameters of the principal works of Aratus is 
iKjlieved to have drawn the attention of Lucretius to this school 
of Greek poetry, and it was not without reference to the Greeks, 
although in a more archaic and far purer taste, that he composed, 
in the ist century before Christ, his magnificent De rerum 
natura. By universal consent, this is the noblest didactic poem 
in the literature of the world. It was intended to instruct man- 
kind in the interpretation and in the working of the system of 
philosophy revealed by Epicurus, which at that time was exciting 
the sympathetic attention of all classes of Roman society. What 
gave the poem of Lucretius its extraordinary interest, and what 
has prolonged and even increased its vitality, was the imaginative 
and illustrative insight of the author, piercing and lighting up the 
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recesses of human experience. On a lower intellectual level, hut 
of a still greater technical excellence^ was the Georgies of Virgil, 
a poem on the processes of agriculture, published about 30 b.c. 
The brilliant execution of this famous work has justly made it the 
type and unapproachable standard of all pK)etry which desires 
to impart useful information in the guise of exquisite literature. 
Himself once a farmer on the banks of the Mincio, Virgil, at the 
apex of his genius, set himself in his Campanian villa to recall 
whatever had been essential in the agricultural life of his boyish 
home, and the result, in spite of the ardours of the subject, W4is 
what J. W. Mackail has cdled “ tlie most splendid literary pro- 
duction of the Empire.” In the rest of surviving Latin didactic 
poetry, the influence and the imitation of Virgil and Lucretius 
are manifest. Manilius, turning again to Alexandria, produced 
a fine Aslronomica towards the close of the reign of Augustus. 
Columella, regretting that Virgil had omitted to sing of gardens, 
composed a smooth poem on horticulture. Natural philosophy 
inspired Lucilius junior, of whom a didactic poem on Etna 
survives. Long afterwards, under Diocletian, a poet of Carthage, 
Neraesianus, wrote in the manner of Virgil the Cynegetica, a 
poem on hunting with dogs, which has had numerous imitations 
in later European literatures. These arc the most important 
specimens of didactic poetry w'hich ancient Rome lias handed 
down to us. 

In Anglo-Saxon and early English poetic literature, and 
especially in the religious part of it, an element of didactici.sm is 
not to be overlooked. But it w^mld he difficult to say that any- 
thing of importance was written in verse with the sole purpose of 
imparting information, until we reach the 16th century. Some of 
the later medieval allegories are didactic or nothing. The first 
poem, however, which we can in any reasonable way compare 
with the classic works of which we have lieen speaking is the 
Hundreth Pointes of Good Ilusbandrie, published in 1557 by 
Thomas Tusser ; these humble Georgies aimed at a practical 
tiescription of the whole art of English farming. Tliroughout the 
early part of the 1 7th century, when our national poet ry was in 
its most vivid and brilliant condition, the last thing a poet 
thought of doing was the setting down of scientific facts in 
rhyme. We come across, however, one or two writers who were 
as didactic as the age would permit them to be, Samuel Daniel with 
his philosophy, F ulke Greville, Lord Brooke with his “ trcati.ses ” 
of war and monarchy. After the Restoration, as the lyrical 
element rapidly died out of English poetry, there was more and 
more room left for educational rhetoric in verse. The poems 
about prosody, founded upon Horace, and signed by John 
Sheffield,3rd earl of Mulgrave (1648- 1721 ), and Lord Roscommon, 
were among the earliest purely didactic verse-studies in English. 
John Philips deserves a certain pre-eminence, as his poem called 
Cyder y in 1706, set the fashion which lasted all down the i8t.h 
century, of writing precisely in verse about definite branches of 
industry or employment. None of the greater poets of the age of 
Anne quite succumbed to the practice, but there is a very distinct 
flavour of the purely didactic about a great deal cf the verse of 
Pope and Gay. In sucli productions as Gilbert VV'est’s (170.3^ 
1756) Edueaiion, Dyer’s Fleeee, and Somerville’s Chase, we see 
technical information put forward as the central aim cjf the poet. 
Instead of a passionate pleasure, or at least an uplifted enthusi- 
asm, being the poet’s object, he frankly admits that, first and 
foremost, he has some facts about wool or dogs or schoolmasters 
which he wishes to bring home to his readers, and that, secondly, 
he consents to use verse, as brilliantly as he can, for the purpose 
of gilding the pill and attracting an unwilling attention. As we 
descend the 18th century, these works become more and more 
numerous, and more dry, especially when opposed by the de- 
scriptive and rural poets of the school of Thomson, the poet of 
The Seasons, But Thomson himself wrote a huge poem of 
Liberty (1732), for which we have no name if we must not call it 
didactic. Even Gray began, though he failed to finish, a work of 
this class, on The Alliance of Education and Government, lliese 
poems w^ere discredited by the publication of The Sugar-Cane 
(1764), a long verse-treatise about the cultivation of sugar by 
negroes in the West Indies, by James Grainger (1721-1766), but, 


though liable to ridicule, such versified treatises continued to 
appear . Whether so great a writer as Cowper is to be counted 
among the didactic poets is a question on which readers of The 
Task may be divided ; this poem belongs rather to the class of 
descriptive poetry, but a strong didactic tendency is visible in 
parts of it. Perhaps the latest frankly educational poem which 
enjoyed a great popularity was The Course of Time by Robert 
Pollok (1798-1827), in which a system of Calvinistic divinity is 
laid down with st^verity and in the pomp of blank verse, 'fhis 
kind of literature, had already been exposed, and discouraged, bv 
the teaching of Wordsworth, who had insisted on the imperative 
necessity of charging all poetry w'ith imagination and passion. 
Oddly enough, The Excursion of Wordsworth himself is perhaps 
the most didactic poem of the 19th century, but it must be 
acknowledged that his influence, in this direction, was saner 
than his practice. Since the days of Coleridge and Shelley it 
has Ixien almost impossible to conceive a poet of any value com- 
posing in verse a work written with the purpose of inculcating 
useful information. 

The history of didactic poetry in France repeats, in great 
measure, but in drearier language, that of England. Boileau, like 
Pope, but with a more definite purpose as a teacher, olTercd 
instruction in his Art poctique and in his Epistles. But his 
doctrine was always literary, not purely educational. At the 
beginning of the i8th century, the younger Racine (1692-1763) 
wrote .sermons in verse, and at the close of it the Abbe Delille 
(1738-1813) tried to imitate Virgil in poems about horticulture. 
Jletwcen these two there lies a vast mass of ver.se wTitten for the 
indulgence of intellect rather than at the dictates of the heart. ; 
wherever this aims at increasing knowledge, it at once becomes 
basely and flatly didactic. There is nothing in b'rench literature 
of the transitional class that disserves mention beside TIu Task or 
The Excursion, 

During the century which preceded the Romantic revival of 
poetry in Germany, didactic verse was cultivated in that country 
on the lines of imitation of the French, Init with a greater dryness 
and on a lower level of utility. Modern German literature 
licgan with Martin Opitz (1597-1639) and the Silesian School, 
who were in their essence rhetorical and educational, and who 
gave their vone to German verse. Albrecht von Haller (170S- 
1777; brought a very considerable intellectujil force to bear on 
his huge jioeras, The Origin of Evil, which w'as theological, and 
The Alps (1729), botanical and tofKigri'phica]. Johann Peter Uz 
(j7.'»o-i 796) wrote a Theodick, which was very popular, and not 
without dignity. Johann Jacob Dusch ( 1 725 -1 787) undertook to 
put The Sciences into the eight biKiks of a great didactic- jioem. 
'Fiedge (1752-1840) was the last of the school ; in a once-fanious 
Urania, hi.' .sang of God and Immortality and Liberty. The.se 
German pieces were the most unswervingly didactic that any 
modern European literature has proiluccrcl. 'J'here was hardly 
the pretence of introducing into them descriptions of natural 
lieauty, as the English poeis did, or of grace and wit like the 
French. The German poets simply poured into a lumbe-ring 
mould of verse as much solid information and direct instruction 
as the form would hold. 

Didactic poetry has, in modern times, been antipathetic tf) 
the spirit of the. Latin peoples, and nirither Italian nor Spanish 
literature has produced a really notable work in this class. An 
examination of the poems, ancient and moiJern, which have been 
mentioned above, will show' that from primitive times there have 
been two classes of yioelic work to wliich the epithet didactic has 
been given. It is desirable to distinguish these a little more 
exactly. One is the pure instrument of teaching, the poel:y 
which desires to impart all that it knows alxml the growing of 
c:«ibbages or th(t yirevcntion of disasters at sea, the revolution of 
the planets or the blessings of inoculation. This is didactic poetry 
pro|3er, and this, it is almost certain, became irrevocably obsolete 
at the dose of the 18th century. No future Virgil will give the 
world a second Georgies, But there is another sjiccies which it 
is wry improbable that criticism has entirely dislodged ; that is 
the poetry w'hich combines, w'ith philosophical instruction, an im- 
petus of imaginative movement, and a rertiiin definite cultivation 
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of fire and beauty. In hands so noble as those of Lucretius 
and Goethe this species of didactic poetry has enriched the world 
with durable masterpieces, and, although the circle of readers 
which will endure scientific disquisition in the bonds of verse 
grows narrower and narrower, it is probable that the great poet 
who is also a great thinker will now and again insist on being 
heard. In Sully-Prudhomme France has possessed an eminent 
writer whose methods are directly instructive, and both La 
Justice {iSjS) and Le Bonheur (1888) are typically didactic poems. 
Perhaps future historians may name these as the latest of their 
class. (E. G.) 

DIDEROT, DENIS (1713-1784), French man of letters and 
encyclopaedist, was born at Langres on the 5th of October 1713. 
lie was educated by the Jesuits, like most of those who after- 
wards became the bitterest enemies of Catholicism ; and, when 
his education was at an end, he vexed his brave and worthy 
father’s heart by turning away from respectable callings, like kw 
or medicine, and throwing himself into the vagabond life of a 
bookseller’s hack in Paris. An imprudent marriage (1743) did 
not better his position. His wife, Anne Toinette Champion, was 
a devout Catholic, but her piety did not restrain a narrow and 
fretful temper, and Diderot’s domestic life was irregular and 
unhappy. He sought consolation for chagrins at home in attach- 
ments abroad, first with a Madame Puisieux, a fifth-rate female 
scribbler, and then with Sophie Voland, to whom he was constant 
for the rest of her life. His letters to her are among the most 
graphic of all the pictures that wc have of the daily life of the 
philosophic circle in Paris. An interesting contrast may be 
made Vjetween the Bohemianism of the famous English literar>' 
.set who supped at the Turk’s Head with the Tory Johnson and 
the Conservative Burke for their oracles, and the Bohemianism of 
the French set w'ho about the same time dined once a week at the 
baron D’Holbach’s, to listen to the wild sallies and the inspiring 
declamations of Diderot. For Diderot was not a great writer ; 
he stands out as a fertile, suggestive and daring thinker, and a 
prodigious and most eloquent talker. 

Diderot’s earliest writings were of as little importance as 
Goldsmith’s Enquiry into the State of Polite Learning or Burke’s 
Abridgement of English History, He earned 100 crowns by 
translating Stanyan’s History of Greece (1743); with two 
colleagues he produced a translation of James’s Dictionary of 
Medicine (1746-1748) and about the same date he published a 
free rendering of Shaftesbury’s Inquiry Concerning Virtue and 
Merit (1745), with some original notes of his own. With strange 
and characteristic versatility, he turned from ethical speculatiim 
to the composition of a volume of stories, the Bijoux indiscrets 
(i 748), gross wi thout liveliness, and impure without wit. In later 
years he repented of this shameless work, just as Boccaccio is 
said in the day of his grey hairs to have thought of the sprightli- 
ness of the Decameron with strong remorse. From tales Diderot 
went back to the more congenial region of philosophy. Between 
the morning of Good Friday and the evening of Easter Monday he 
wrote the Pense.es philosophiques (1746), and he presently added 
to this a short complementary essay on the sufficiency of natural 
religion. The gist of these performances is to press the ordinary 
rationalistic objections to a supernatural revelation ; but though 
Diderot did not at this time pass out into the wilderness 
lieyond natural religion, yet there are signs that he accepted that 
less as a positive do<;J:rine, resting on grounds of its own, than as 
a convenient point of attack against Christianity. In 1747 he 
OTotc the Promenade du sceptique, a rather poor allegory — point- 
ing first to the extravagances of Catholicism ; second, to the 
vanity of the pleasures of that world which is the rival of 
the church ; and third, to the desperate and unfathomable 
uncertainty of the philosophy which professes to be so high 
above both church and w'orld. 

Diderot’s next piece was what first introduced him to the world 
as an original thinker, his famous Leitre sur les aveugles (1749). 
The immediate object of this short but pithy writing was to show 
the dependence of men’s ideas on their five senses. It considers 
the case of the intellect deprived of the aid of one of the senses ; 
and in a second piece, published afterwards, Diderot considered 


the case of a similar deprivation in the deaf and dumb. The 
Lettre sur les sourds et muets, however, is substantially a digressive 
examination of some points in aesthetics. The philosophic 
significance of the two essa3rs is in the advance they make 
towards the principle of Relativity. But what interested the 
militant philosophers of that day was an episodic application 
of the principle of relativity to the master-conception of God. 
What makes the Letire sur les aveugles interesting is its presenta- 
tion, in a distinct though undigested form, of the modem theory 
of variability, and of survival by superior adaptation . It is worth 
noticing, too, as an illustration of the comprehensive freedom 
with which Diderot felt his way round any subject that he 
approached, that in this theoretic essay he suggests the possibility 
of teaching the blind to read through the sense of touch. If the 
Lettre sur les aveugles introduced Diderot into the worshipful 
company of the philosophers, it also introduced him to the 
penalties of philosophy. His speculation was too hardy for the 
authorities, and he was thrown into the prison of Vincennes. 
Here he remained for three months ; then he was released, to 
enter upon the gigantic undertaking of his life. 

The bookseller Lebreton had applied to him with a project 
for the publication of a translation into French of Ephraim 
Chambers’s Cyclopaedia^ undertaken in the first instance by an 
Englishman, John Mills, and a German, Gottfried Sellius (for 
particulars see Encyclopaedia). Diderot accepted the proposal, 
hut in his busy and pregnant intelligence the scheme became 
transformed. Instead of a mere reproduction of (Chambers, he 
persuaded the bookseller to enter upon a new work, which should 
collect under one roof all the active writers, all the new ideas, all 
the new knowledge, that were then moving the cultivated class 
to its depths, but still were comparatively ineffectual by reason of 
their dispersion. His enthusiasm infected the publishers ; they 
collected a sufficient capital for a vaster enterprise than they had 
at first planned ; D’Alembert was persuaded to become Diderot’s 
colleague ; the requisite permission was procured from the 
government ; in 1750 an elaborate prospectus announced the 
project to a delighted public ; and in 1751 the first volume was 
given to the world. The last of the letterpress was issued in 
1765, but it was 1772 before the subscribers received the final 
volumes of the plates. These twenty years were to Diderot years 
not merely of incessant drudgery, but of harassing ptTseciition, 
of sufferings from the cabals of enemies, and of injury from the 
desertion of friends. The ecclesiastical party detested the 
Encyclopaedia, in which they saw a rising stronghold for their 
philosophic enemies. By 1757 they could endure the sight no 
longer. The subscribers had grown from 2000 to 4000, and this 
was a right measure of the growth of the work in popular influence 
and power. To any one who turns over the pages of these re- 
doubtable volumes now, it seems surprising that their doctrines 
should have stirred such portentous alarm. There is no atheism, 
no overt attack on any of the cardinal mysteries of the faith, no 
direct denunciation even of the notorious abuses of the church. 
Yet we feel that the atmosphere of the book may well have been 
displeasing to authorities who had not yet learnt to encounter 
the modem spirit on equal terms. The Encyclopaedia takes for 
granted the justice of religious tolerance and speculative freedom. 
It asserts in distinct tones the democratic doctrine that it is 
the common people in a nation whose lot ought to be the main 
concern of the nation’s government. From beginning to end 
it is one unbroken process of exaltation of scientific knowledge on 
the one hand, and pacific industry on the other. All these things 
were odious to the old governing classes of France ; their spirit 
was absolutist, ecclesiastical and military. Perhaps the most 
alarming thought of all was the current belief that the Encyclo- 
paedia was the work of an organized band of conspirators against 
society, and that a pestilent doctrine was now made truly 
formidable by the confederation of its preachers into an open 
league. When the seventh volume appeared, it contained an 
article on “ Geneva,” written by D’Alembert. The writer 
contrived a panegyric on the pastors of Geneva, of which every 
word was a stinging reproach to the abb^s and prelates of 
Versailles, At the same moment Helv 4 tius’s book, VEsprit^ 
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appeared^ and gave a still more profound and^ let us add^ a more ; 
reasonable shock to the ecclesiastical party. Authority could 
brook no morc^ and in 1759 the Encyclopaedia was formally 
suppressed. 

The decree, however, did not arrest the continuance of the 
work. The connivance of the authorities at the breach of their 
own official orders was common in those times of distracted 
government. The work went on, but with its difficulties in- 
creased by the nec-essity of being clandestine. And a worse thing 
than troublesome interference by the police now befell Diderot. 
D’Alembert, wearied of shifts and indignities, withdrew from 
the enterprise. Other powerful colleagues, Turgot among them, 
declined to contribute further to a book which had ac(iuired 
an evil fame. Diderot was left to bring the task to an end as he 
best could. For seven years he laboured like a slave at the oar. 
He wrote several hundred articles, some of them very slight, but 
many of them most laborious, comprehensive and ample. He 
wore out his eyesight in correcting proofs, and he wearied his soul 
in bringing the manuscript of less competent contributors into 
decent shape. He spent his days in the workshops, mastering the 
processes of manufactures, and his nights in reproducing on paper 
what he had learnt during tlie day. And he was incessantly 
harassed all the time by alarms of a descent from the police. At 
the last moment, wdien his immense work was just drawing to 
an end, he encountered one last and (Towning mortification : he 
discovered that the bookseller, fearing the displeasure of the 
government, had struck out from the proof sheets, after they had 
left Diderot’s hands, all passages that lie chose to think too hardy. 
Tlie monument to which Diderot had given the labour of tw'enly 
long and oppressive* years was irreparalily mutilated and defaced. 
It is calculated that the average annual salary received by 
Diderot for his share in the P^i cyclopaedia was about £120 
sterling. And then 1:o think,” said Voltaire, that an army 
contractor makes £Soo in a day ! ” 

Although the Encyclopaedia was Diderot’s monumental work, 
he is the author of a shower of dispersed pieces that sowed nearly 
every field of intellectual interest with new and fruitful ideas. 
We find no masterpiece, but only thouglits for mastcqjieces ; no 
creation, but a criticism with the quality to inspire and direct 
creation, lie wrote plays — Fih natnnl (1757) and Le Pkc de 
famiUe (175S)— and they are very insipid performances in the sen- 
timental vein. But he accompanied them by essays on dramatic 
poetry, including especially the Paradoxe sur le cotnedien, in 
which he announced the principles of a new drama, — the serious, 
domestic, bourgeois drama of real life, in opposition to the stilled 
conventions of the classic French stage. It was Diderot’s lessons 
and example that gave a decisive bias to the dramatic taste of 
Lessing, whose plays, and his Hambnr^ische Dramatnrgie (17^8), 
mark so important an epoch in the history of the modern theatre. 
In the pictorial art, Diderot’s criticisms are no less rich, fertile 
and wide in their ideas. His article on “ Beauty ’ in the 
Encyclopaedia shows that he had mastered and passed beyond 
the metaphysical theories on the subject, and the hssat sur la 
peinture was justly described by Goethe, wlio thought it W'orlh 
translating, as “a magnificent work, which speaks ev’en more 
helpfully to the poet than to the painter, though to the painter 
too it is as a blazing torch.” Diderot’s most intiinate friend was 
Grimm, one of the conspicuous figures of the philosojdiic body. 
Grimm wrote news-letters to v^arious high personages in German v', 
reporting what was going on in the world of art and literature 
in Paris, then without a riv’al as the capital of the intellectual 
activity of Europe. Diderot helped his friend at one time and 
another between 1759 and 1779, by writing for him an account 
of the annual exhibitions of paintings. Ihesc Salons are among 
the most readable of all pieces of art criticism. 'I’hey Irnve a 
freshness, a reality, a life, which toke their readers into a different 
w'orld from the dry and conceited pedantries of the ordinary 
virtuoso. As lias been said by .Sainte-Beuve, they initiated the 
French into a new sentiment, and introduced people to the 
mystery and purport of colour by ideas. “ Before Diderot,’ 
Madame Necker said, “ 1 had never seen anything in pictures 
except dull and lifeless colours ; it was his imagination that gave 
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them relief and life, and it is almost a new sense for which I am 
indebted to his genius.” 

Greuze was Diderot’s favourite among contemporary artists, 
and it is easy to see w^hy, Greuze’s most characteristic pictures 
w'ere the rendering in colour of the same sentiment of domestic 
virtue and the pathos of common life, which Diderot attempted 
with inferior success to represent upon the stage. For Diderot 
was alx)ve all things interested in the life of men, — not the 
abstract life of the race, but the incidents of individiud character, 
the fortunes of a particular family, the relations of real and 
concrete motives in this or that special case. He delighted with 
the enthusiasm of a burn casuist in ciiriuus puz/le.s of right 
and wrong, and in devising a conflict between the generalities of 
ethics and the conditions of an ingeniously tontriv^ed practical 
dilemma. Mostly his interest expres.sed itself in didactic ami 
sympathetic form ; in two, however, of the most remarkal)le 
of ail his pieces, it is not sympathetic, but ironical. Jacques le 
faialiste (written in 1773, but not published until 1796) is in 
manner an imitation of Tristram Shandy and I'he Sentimental 
Journey, Few' modern readers will find in it any true div'crsion. 
In spite of some excellent criticisms dispersed here and there, 
and in spite of one or two stories that are not without a certain 
effcctiv'c realism, it must as a whole be pronounced savourless, 
forced, and as leaving unmoved those springs of laughter anti 
of tea^s which are the common fountain of humour. Nevcu 
de Rameau is a far superior performance. If there were any in- 
cv'itable compulsion to name a masterpiece for Diderot, one must 
select this singular “ farce- tragedy.” Its inUmtion has been 
matter of disjnile ; wlicther it was designed to bt^ merely a satire 
on cumtemporary manners, or a reduction of the theory of self- 
interest to an absurdity, or the application of an ironii;al clincluM* 
to the ethics of ordinary conv^ention, or a mere setting for a 
discussion about music, or a vigorous dramatic sketch of a 
parasite and a human original. There is no dispute as to its 
curious literary flavour, its mixed (jiialities of pungency, bitter- 
ness, pity and, in places, unflini^hing shamelessness, (ioethc^'s 
translation (1805) w'as the first introduction of Le Rtvru Jc 
Rameau to the European public. After cxe<'uting it, he gave 
back the original J^rench manuscript to Schiller, from whom he 
had It. Nr' authentic French copy of it uppearecl until the writer 
had been nearly forty years in his grave (1823). 

It would take several pages inertdy to contain the list of 
Diderot's miscellaneous pieces, from an infinitely graceful trifle 
like the Regrets sur ma vieille robe de chambre up to Le Rke dr 
jy Alemh^ty where he plunges into the depths of the controxersy 
as to the ultimate constitution of matter and the meaning of life. 
It is a mistake to set dmvn Diderot for a coherent aiul systematir; 
materialist. Wc ought to look upon him “ us a jxliilosojiher iii 
wliomallthe contradiction.sof thetirnc struggle vvitii one another” 
(Rosenkranz). I’hat is to say, he. is critical and not dogmatic. 
'Fhere is no unity in Diderot, as there was in Voltaire or in 
Rousseau. Just as in cases of conduct he loves to n’.ake new 
ethical assumptions and argue them out as a professional sophist 
might have done,. so in the speculative problemsas to the organiza- 
tion of matter, the origin of life, the compatibility between 
physiological machinery and free will, he takes a eertain stand- 
point, and ff>llows it out more or less digressivcly to its i oihse- 
quenc:es. He seizes a hypothesis and works it to its i:rjd, and 
this made him the inspirer in others of rnaU.Tialist doctrines 
which they held more definitely than lie did. Just as l)ideroL 
could not attain to the concentration, the posiliveness, the 
finality of aim needed for a masterpiece of literature, so he could 
n{»t attain to those (|ualilies in the way of dogma and system. 
Vet he drew at last to the conclusions of materialism, and cun- 
tributed many of its most declamatory pages to the Systeme dr la 
nature of his friend D’Holhach, — the very Bible (*f atlieisrn, as 
some one styled it. All that he .saw, if we reduce his opinions to 
formulae, w'as motion in space: ” attraction and rejmlsion, the 
only truth.” If matter produces life by spontaneous generation, 
and if man has no alternative but to obey the compulsion of 
nature, what remains for God to do ? 

In proportion as these conclusions deepened in him, the more 
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did Diderot turn for the hope of the race to virtue ; in other 
words, to such a regulation of conduct and motive as shall make 
us tender, pitiful, simple, contented. Hence his one great literary 
passion, his enthusiasm for Richardson, the English novelist. 
Hence, also, his deepening aversion for the political system of 
France, which makes the realization of a natural and con- 
tented domestic life so hard. Diderot had almost as much to say 
against society as even Rousseau himself. The difference between 
them was that Rousseau was a fervent theist. The atheism of 
the Holbachians, jis he c.alled Diderot’s group, was inU)lcrable 
to him ; and this feeling, aided by certain private perversities of 
humour, led to a breach of what had once l^ecn an intimate 
friendship between Rousseau and Diderot (1757). Diderot was 
still alive when Rousseau’s Confessions appeared, and he was so 
exasix?rated by Rousseau’s stories about Grimm, then and always 
Diderot’s intimate, that in 1782 he transformed a life of Seneca, 
that he had written four years earlier, into an Essai sur les regnes 
tie Claude et de Neron (1778-1782), which is much less an account 
of Seneca than a vindication of Diderot and Grimm, and is one of 
the most rambling and inept productions in literature. As for the 
merits of the old <]uarrcl between Rousseau and Diderot, we may 
agree with the latter, that too many sensible people would be in 
the wrong if Jean Jacques was in the right. 

Varied and incessant as was Diderot’s mental activity, it was 
not of a kind to bring him riches. He secured none of the posts 
that were occasionally given to needy men of letters ; he could 
n«jt even obtain that bare official recognition of merit which was 
implied by being chosen a memlier of the Academy. Tlic time 
came for him to provide a dower for his daughter, and he saw 
no other alternative than to sell his library. When the empress 
Catherine of Russia heard of his straits, she commissioned an 
agent in Paris to buy the library at a price equal to about £1000 
of English money, and then handsomely requested the philosopher 
to retain the books in Paris until she required them, and to 
constitute himself her librarian, with a yearly salary. In 1773 
Diderot shirted m an expedition to thank his imperial bene- 
factress in person, and he passed some months at St Petersburg. 
The empress received him cordially. The strange pair passed their 
afternoons in disputes on a thousand points of high philosophy, 
and they debated with a vivacity and freedom not usual in 
courts. ** Fi, done,** said Catherine one day, when Diderot 
hinted that he argued with her at a disadvanUige, ** is there any 
difference among men ?** Diderot returned home in 1774. Ten 
years remained to him, and he sptmt them in the industrious 
acquisition of new knowledge, in the composition of a host of 
fragmentary pieces, some of them mentioned above, and in 
luminous declamations with his friends. All accounts agree that 
Diderot was seen at his best in conversation. “ Tie who only 
knows Diderot in his writings,” says Marmontel, “ does not know 
him at all. When he grew animated in talk, and allowed his 
thoughts to flow in all their abundance, then he lx*came truly 
ravishing. In his writings he had not the art of ensemble ; the 
first operation which orders and places everything was too slow 
and too painful to him.” Diderot himself was conscious of the 
want of literary merit in his pieces. In truth he set no high value 
on what he had done. It is doubtful whether he was ever alive to 
the waste that circumstance and temi^erament together made of 
an intelligence from which, if it had lieen free to w(jrk system- 
atii'ally, the world of thought had so much to hope. He was one 
of those simple, disinterested and intellectually sterling workers 
to whom their own personality is as nothing in presence of the 
vast subjects that engage the thoughts of their lives. He wrote 
what he found to write, and left the piece, as Carlyle has said, 
"on the waste of accident, with an ostrich-like indifference.” 
When he heard one day that a collected edition of his works was 
in the press at Amsterdam, he greeted the news with “ peals of 
laughter,” so well did he know the haste and the little heed with 
which those works had been dashed off. 

Diderot died on the 30th of July 1784, six years after Voltaire 
and Rousseau, one year after his old (rolleuguc DWlcmbert, and 
five years before D’Holbach, his host and intimate for a lifetime. 
Notwithstanding Diderot’s peals of laughter at the thought, an 


elaborate and exhaustive collection of his writings in twenty 
stout volumes, edited by MM. Ass&sat and Tourneux, was com- 
pleted in 1875-1877. 

Authorities. — Studies on Diderot by Scherer \i88o) ; by 

E. Fasuet (1890) ; by Sainte-Beuve in the tauserics du lundi ; by 

F. Brunetidre in the Etudes critiques, 2nd series, may lx; consulted. 

In English, Diderot has been the subject of a biography by John 
Morlcy [Viscount Morley of Blackburn] (1878). See also Karl 
Rosenkranz, Diderots Leben und Werke (x866). For a discu.ssion of 
the authenticity of the posthumous worlra of Diderot see R. Dominic 
in the Revise des deux mondes (October 15. 1902). (J. Mo.) 

DIDIUS SALVIUS JULIANUS, MARCUS, Roman emperor for 
two months (March 28-June 2) during the year a.d. 193. He 
was the grandson of the famous jurist Salvius Julianus (under 
Hadrian and the Antonines), and the son of a distinguished 
general, who might have ascended the throne after the death of 
Antoninus Pius, had not his loyalty to the ruling house prevented 
him. Didius filled scvenil civil and military offices with dis- 
tinguished success, but subsequently al>andoned himself to 
dissipation. On the death of Pertinax, the praetorian guards 
offered the throne to the highest bidder. Flavius Sulpicianus, 
the father-in-law of Pertinax and praefect of the city, had already 
made an offer ; Didius, urged on by the members of his family, 
his freedmen and parasites, hurried to the praetorian camp to 
contend for the prize. He and Sulpicianus bid against each 
other, and finally the throne was knocked down to Didius. The 
senate and nobles professed their loyalty ; but the people 
made no attempt to conceal their indignation at this insult to 
the state, and the armies of Britain, Syria and Illyricum broke 
out into open revolt. Septimius Severus, the commander of 
the Pannonian legions, was declared emperor and hastened by 
forced marches to lUily. Didius, abandoned by the praetorians, 
was condemned and executed by order of the senate, which at 
onc.e acknowledged Severus. 

Authorities. — Dio Cassius Ixxlii. it- 17, who was actually in 
Rome at the time; Aelius S])artianus, Didius Julianus] Julius 
Capitolinus, Pertinax ; Herodiaii ii. ; Aurelius Victor, De Caesaribus, 
J9 ; Zosimus i. 7 ; Gibbon, Decline and Pall, chap. 5. 

DIDO, or Elissa, the reputed founder of Carthage (q.v.), in 
Africa, daughter of the Tyrian king Metten (Mutto, Methres, 
Bolus), wife of Acerbas (more correctly Sicharlxis ; Sychaeiis in 
Virgil), a priest of Hercules. Her huslxind having been slain by 
her brother Pygmalion, Dido fled to Cyprus, and thence to the 
coast of Africa, where she purchased from a local chieftain 
Tarbas a piece of land on which she built (Cartilage. The city 
soon liegan to prosper and Tarbas sought Dido’s hand in marriage, 
threatening her with war in case of refusal. To escape from him, 
Dido constructed a funeral pile, on w^hich she stabbed luTself 
before the people (Justin xviii. 4-7). Virgil, in defiance of the 
usually accepted chronology, makes Dido a contemporary of 
Aeneas^ with whom she fell in love after his landing in Africa, and 
attributes her suicide to her abandonment by him at the command 
of Jupiter (Aeneid, iv.). Dido was worshipped at Carthage as a 
divinity under the name of ('aelestis, the Roman counterpart of 
Tanit, the tutelary goddess of Carthage. According to Timaeus, 
the oldest authority for the story, her name was Theiosso, in 
Phoenician Ilelissa, and she was called Dido from her wanderings. 
Dido being the Phoenician equivalent of vkavyris (Etymo- 
logicum Magnum, s.v.) ; some modern scholars, however, 
translate the name by “ beloved.” Timaeus makes no mention 
of Aeneas, who seems to have been introduced by Naevius in his 
BeUum Poenicum, followed by Ennius in his Annales, 

For the variations of the legend in earlier and later Latin authors, 
seeO. Rossbach in Pauly- Wissowa’s Realencytinpudie, v. pt. i (1905) ; 
O. Meltzer’s Geschichte der Karthager, i. (1879). and his article in 
Roscher s Lexikon der Mythologie, 

DIDON, HENRI (1840-1900), French Dominican, was born 
at Trbuvet, Is^re, on the 17th of March 1840. He joined the 
Dominicans, under the influence of Lacordaire, in 1858, and 
completed his theological studies at the Minerva convent at 
Rome. The influence of Lacordaire was shown in the zeal dis- 
played by Didon in favour of a reconciliation between philosophy 
and science. In 1S71 his fame had so much grown that he was 
j chosen to deliver the funeral oration over the murdered arch- 
1 bishop of Paris, Monseigneur G. Darboy . He also delivered some 
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discourses at the church of St Jean de Beauvais in Paris on the 
relations between science and religion; but his utterances, 
especially on the question of divorce, were deemed suspicious by 
his superiors, and his intimacy with Claude Bernard the physi- 
ologist was disapproved. He was interdicted from preaching and 
sent into retirement at the convent of Corbara in Corsiai. After 
eighteen months he emerged, and travelled in Germany, publish- 
ing an interesting work upon that country, entitled l^s AUeinands 
(English translation by R. Ledos de Beaufort, London, 1884). 
On his return to France in 1890 he produced his best known 
work, Jesus-Christ (2 vols., Paris), for which he had qualified 
himself by travel in the Holy I-and. In the same year he became 
director of the College AllHTt-lc-Grand at Arciieil, and founded 
three auxiliary institutions, 6cole Lacordaire, £colc Laplace and 
Nicole St Dominique. He wrote, in addition, several works on 
educational questions, and augmented his fame as an eloquent 
preacher by discourses preached during Lent and Advent. He 
died at Toulouse on the 13th of March 1900. 

See the biographies by J. de Romano (iHyi), and A. dc Coulanges 
(Paris, iyoo) ; and cs])eually the work of Stanislas Reynaud. 
entitled Lc Pere Didon, sa vie et son cenvre (Paris, lyo.^). 

DIDOT, the name of a family of learned French printers and 
publishers. Francois Didot (1689-1757), founder of the 
family, was liorn at Paris. He began business as a bookseller and 
printer in 1713, and among his undertakings was a collection 
of the travels of his friend the Abbe Prevost, in twenty volumes 
(1747). It was remarkable for its typographical perfection, 
and was adorned with many engravings and maps. Fran^ols 
Ambroise Didot (1730-1804), son of Franyois, made important 
improvements in type-founding, and w'as the first to attempt 
printing on vellum paper. Among the works which he published 
was the famous collection of French classics prepared by order 
of Louis XVT. for the education of the Dauphin, and the folio 
edition of L'Art de virifier Ics dates, Pierre FRAN901S Didot 
(1732 '1 795), his brother, devoted much attention to the art of 
type-founding and to paper-making. Among the works which 
issued from his press was an edition in folio of the Jniitaiio 
ChrisH (1788). Henri Didot ( x 765-1 852), son of Pierre Francois, 
is celebrated for his “ microscopic ” editions of various standard 
works, for which he engraved the type when nearly sevent)'^ years 
of age. He was also the engraver of the assignats issued by the 
Constituent and Legislative Assemblies and the Convention. 
Didot Saint- Leger, second son of Pierre Francois, was the 
inventor of the paper-making machine known in England as 
the Didot machine. Pierre Didot (1760-1S53), eldest son of 
Francois Ambroise, is celebrated as the publisher of tlie beautiful 
“ Louvre ’’ editions of Virgil, Horace and Racine. The Racine, 
in three volumes folio, was pronounced in 1801 to be “ the most 
perfect typographical production of all ages.” Fikmin Didot 
(1764-1836), his brother, second son of Francois Ambroise, 
sustained the reputation of the family both as printer and type- 
founder. He revived (if he did not invent— a distinction which 
in order of lime lielongs to William Ged) the process of stereotyp- 
ing, and coined its name, and he first used the process in his 
edition of ( allePs Tables of Logarithms ( 1 795), in which lie sccaircd 
an accuracy till then unattainable. lie published stereotyptnl 
editions of French, English and Italian classics at a very low 
price. He was the author of Iwii tragedie.s— La Reinc de 
Portugal and La Mart d^Annihal ; and he wrote metrical transla- 
tions from Virgil, Tyrtaeus and Theocritus. Ambroise Firmin 
Didot (i 790-1 876) was his eldest son. After receiving a classical 
education, he spent three years in Greece and in the East ; and on 
the retirement of his father in 1827 he undertook, in conjunction 
with his brother TTyacinthe, the direction of the publishing 
business. Their greatest undertaking was a new^ edition of the 
Thesaurus Graccae linguae of Ilcnri Estienne, under the editorial 
care of the brothers Dindorf and M. Hast* (9 vols., 1855-1859). 
Among the numerous important works published l.w the brotliers, 
the 200 volumes forming the Bihliotheque des auteurs grers, 
Bibliotheque latine, and Bihliotheque fran^aise deserve SjU'cial 
mention. Ambroise Firmin Didot was the first to pro]M)se 
(1823) subscription in favour of the Greeks, then in insurrection 
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against Turkish tyranny. Besides a translation of Thucydides 
(1^33); wrote the articles “ Estienne ” in the Nouvelle Bio- 
graphic generate, and “ Typographic ” in the Ency. mod,, as well 
as Obsewatitms sur V orthographie fran^aise (1867), In 1875 
he published a very learned and elaborate monograph on Aldus 
Manulius. His collection of MSS., the rii:hest in France, w'as 
said to have been worth, at the time of his death, not less than 
2,000,000 francs. 

DIDRON. ADOLPHE MAPOliON (1S06-1867), French 
archaeologist, was born at Hautvillers, in the depxirtment of 
Marne, on the 13th of March 1806. At first a student of law, 
he l^gan in 1830, by the advice of Victor Hugo, a study of the 
Christian archaeology of the middle ages. After visiting and 
examining the prin<!ipal churches, first of Normandy, then of 
central and southern France, he was on his return appointed by 
Guizot secretary to the Historical ('ommiltec of Arts and Monu- 
ments (1835); and in the following years he delivered several 
courses of lectures on C'liristian iconography at the Bibliotheque 
Royule. In 1839 he visited Greece for the purpose of examining 
the art of the Eastern Church, l)olh in its buildings and its 
manuscripts. In 1844 he originated the Annates archeologiqnes, 
a periodical devoted to his favourite subject, which he edited 
until his death. In 1 845 lie established at Paris a special archaeo- 
logical library, and at the same time a manufactory of painted 
glass. In the same year he was admitted to the Legion of 
Honour. His most important work is the Iconographie chrelicnne, 
of which, however, the first portion only, Ilistoire de Dieu (1843), 
was published. It was translated into English by K. ] . Millington. 
Among his other works may be mentioned the Manuel dUamo- 
graphic chretienne grecque et latine (1845), the Iconographie des 
chapiteaux du palais ducal de Venise (1857), and the Manuel des 
objets de bronze cl d'orfevreric (1859). He died on the 13th of 
November 1867. 

DIDYMI, or Didyma (mod. Uivronia), an ancient sanctuary 
of Ajiollo in Asia Minor situated in the territory of Miletus, from 
which it was distant about 10 m. S. and on the promontory 
Poseideion. It was sometimes called Branchidae from the name 
of its priestly caste which claimed descent from Branchus, a 
youth beloved by Apollo. As the seat of a famous oracle, the 
original temjilc attracted ofierings from Pharaoh Neibo (in whose 
army there wju; a contingent of Milesian mercenaries), and the 
J^ydian Cnx'sus, and was plundered by Darius of Persia. Xerxes 
finally sacked and burnt it (481 B.c.) and exiled the Branchidae 
to the far north-Ciist of his empire. This exile was lielievcd to 
lie voluntary, the pric^sts having betrayed their Irtrasiircs to the 
Persian ; and on this belief Alexander the Great acted 150 years 
later, when, finding the descendants of the Branchidae established 
in a city Ixyond the Oxus, he ordered them to Ui exterminated 
for the sin of their fathers (328). The rx;lebratcd cult-statue of 
Apollo by Canaclms, familiar to us from rejimrluctions on Milesian 
croins, was also carried to Persia, there to remain till restored by 
Seleucus I. in 295, and the oracle ceased to .speak for a century 
and a half. The Milesians were not able to undertake the re- 
building till alxmt 332 B.c., wlien the oracle revived at the liidcling 
of Alexander. The work proved too costly, and des]>ite a special 
effort made by the Asian province nearly 400 years later, at the 
bidding of the emperor (.'aligula, the structure was never (juite 
finished; but even as it was, Strabo ranked the Diclyrneum the 
greatest of Greek temples and Pliny placed it among the four 
most splendid and secimd only to the Artemisiiim at Ephesus. 
In f)oint of fact it was a little smaller than the Samian Heraeum 
and the temple of Cylxde at Sardis, and almost exactly the same 
size as the Artemisium. The area covered by the platform 
measures roughly 360 x 160 ft. 

When Cyriac of Ancona visited the spot in 1446, it seems that 
tlie temple was still standing in great pari, although the ccUa had 
lx?cn C4>nvertcd into a fortress by the Byzantines : but wJien the 
next P^uropean visitor, the Englishman Dr Piikering, arrived 
in 1673, it had collapsed. It is conjectured that the cause was 
the great earthquake of 1 493. The Society of J lilcttanti sent two 
expeditions to explore the ruins, the first in 1764 under Richard 
Chandler, the second in 1812 under Sir W'm. Cell ; and the Frencli 
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** Rothschild Expedition of 1873 under MM. O. Rayet and 
A. Thomas sent a certain amount of architectural sculpture to 
the Louvre. But no excavation was attempted till MM. E. 
Pontremoli and B. Haussoullier were sent out by the French 
Schools of Rome and Athens in 1895. They cleared the western 
fayade and the prodomosy and discovered inscriptions giving 
information about other parts which they left still buried. 
Finally the site was purchased by, and the French rights were 
ceded to. Dr Th. Wiegand, the German explorer of Miletus, who 
in 1905 ^gan a tliorough clearance of what is incomparably the 
finest temple ruin in Asia Minor. 

The temple was a decastylc peripteral structure of the Ionic 
order, standing on seven steps and possessing double rows of outer 
columns 60 ft. high, twenty-one in each row on the flanks. It 
is remarkable not only for its great size, but {inief alia) for (i) the 
rich ornament of its column bases, which show great variety of 
design; (2) its various developments of the Ionic capital, 
hea^ of gods, probably of Pergamene art, spring from the 
“ eyes ” of the volutes with bulls’ heads between them ; (3) the 
massive building, two storeys high at least, which served below 
for prodomosy and above for a dispensary of oracles (x/)'#/fr/ioypa<^ta 
mentioned in tlie inscriptions) and a treasury; two flights of 
stairs called “ labyrinths ” in the inscriptions, led up to these 
chambers ; (4) the pylon and staircase at the west ; (5) the 
frieze of Medusa heads and foliage. Two outer columns are still 
erect on the north-east flank, carrying their entablature, and one 
of the inner order stands on the south-west. The fact that the 
temple was never finished is evident from the state in which some 
bases still remain at the west. There were probably no pedi- 
mcntal sculptures. A sacred way led from the temple to the sea 
at Panormus, which was flanked with rows of archaic statues, ten 
of which were excavated and sent to the British Museum in 1858 
by C. T. Newton. Fragments of architectural monuments, which 
once adorned this road, have also been found. Modern Hieronta 
is a large and growing Greek village, the only settlement within a 
radius of several miles. Its harbour is Kovella, distant about 
2\ m., and on the N. of the promontory. 

Sue Dilettanti Society, Ionian Antiquities, ii, (1821) ; C. T. 
Newton, Hist, of Discoveries, &c. (1862) and Travels in the Levant, 
ii. (1865) ; O. Kayui and A. Thomas, Milei et te Golfe Laimique 
(1877) ;* E. Pontremoli and B. Haussoullier, THdymes (1004). 

(D. G. H.) 

DIDYMIUM (from the Gr, twin), the name given to 

the supposed element isolated by ('. G. Mosander from ceritc 
(1839-1841). In 1879, however, Injcoq de Boisbaudran showed 
that Mosandcr’s “ didymium ” contained .samarium ; while the 
residual “ didymium,” after removal of samarium, was split 
by Auer v. Wclsbach {Monats. /. Chemify 1885, 6, 477) into 
two components (known respectively as neodymium and 
praseodymium) by repeated fractional crystallization of the 
double nitrate of ammonium and didymium in nitric acid. 
Neodymium (Nd) forms the chief portion of the old “ didymium,” 
Its stilts are reddish violet in colour, and give a characteristic 
absorption spectrum. It forms oxides of composition Nd^Oj 
and Nd205, the latter being obtained by ignition of the nitrate 
(B. Brauner). The atomic weight of neodymium is i43'6 
(B. Brauner, Proc, Chem. Soc.y 1897-1898, p. 70). Praseody- 
mium (Pr) forms oxides of composition Pr208, Pr205,xH20 
(B. Brauner), and Pr^G^. ITic peroxide, Pr407, forms a dark 
brown powder, and js obbxined by ignition of the oxcilate or 
nitrate. 'Die sesquioxide, Pr208, is obtained as a greenish white 
mass by the reduction of the peroxide. The salts of praseodymium 
are green in colour, and give a characteristic spark spectrum. 
The atomic weight of praseodymium is 140-5. 

DIDYMUS (?309-?394), surnamed “ the Blind,” ecclesiastical 
writer of Alexandria, w^as born about the year 309. Although 
he became blind at the age of four, before he had learned to read, 
he succeeded in mastering the whole circle of the sciences then 
known ; and on entering the service of the Church he was placed 
at the head of the Catechetical school in Alexandria, where he 
lived and worked till almost the close of the century. Among 
his pupils were Jerome and Rufinus. He was a loyal follower of 


Origen, though stoutly opposed to Arian and Macedonian teach- 
ing. Such of his writings as survive show a remarkable knowledge 
of scripture, and have di.stinct value as theological literature. 
Among them are the De TrinttatCy De Spiritu Sancto (Jerome’s 
Latin translation), Adversus ManichaeoSy and notes and exposi- 
tions of various books, especially the Psalms and the Catholic 
Epistles. 

See Mignc, Patrol. Graec. xxxix. ; O. Bardenhewer, Patrologie, 
pp. 290-293 (Freiburg, 1894). 

DIDYMUS CHALCENTERUS (r. 63 r.c.-a.d. to), Greek 
scholar and grammarian, flourished in the time of Cicero and 
Augustus. His surname (Gr. XaAicempos, brazen -bowel led) 
came from his indefatigable industiy ; he was said to have 
written so many books (more than 3500) that he was unable to 
recollect their names (pifikioXA^as:). He lived and taught in 
Alexandria and Rome, where he became the friend of Varro. 
He is chiefly important as having introduced Alexandrian 
learning to the Romans. He was a follower of the school of 
Aristarchus, upon whose recension of Homer he wrote a treatise, 
fragments of which have been preserved in the Venetian Scholia. 
He also wrote commentaries on many other Greek poets and 
prose authors. In his work on the lyric poets he treated of the 
various classes of poetry and their chief representatives, and 
his lists of words and phrases (used in tragedy and comedy 
and by orators and historians), of words of doubtful meaning, 
and of corrupt expressions, furnished the later grammarians with 
valuable material . His activity extended to all kinds of subjects : 
grammar (orthography, inflexions), proverbs, wonderful stories, 
the law-tablets (^om*) of Solon, stones, and different kinds of 
wood. His polemic against Cicero’s De republira (Ammianus 
Marcellinus xxii. 16) provoked a reply from Suetonius. In spite 
of his stupendous industry, Didymus was little more than a 
compiler, of little critical judgment and doubtful accuracy, but 
he deserves recognition for having incorporated in his numerous 
writings the works of earlier critics and commentators. 

Sec M. W. Schmidt, De Didymo Chalcenlero (1853) and Drdymi 
Chalcenleri fragmenta (1854) ; also F. Susomihl, Geschichte dev gvicch. 
Literatur in der .Alexandrinerseit, ii. (1891) ; J. E. SaTid3rs, History of 
Classical Scholarship ^ i. (1906). 

DIE, a town of south-eastern France, capital of an arrondissc- 
ment in the department of Drome, 43 m. E.S.E. of Valence on the 
Paris-]..yon railway. Pop. ( 1 906) 3090. 'The towm is situated in a 
plain enclosed by mountains on the right bank of the Drome 
below its confluence with the Meyrosse, which supplies power to 
some of the industries. The most interesting structures of Die 
arc the old cathedral, with a porch of the i ith century supported 
on granite columns from an ancient temple of C'ybele ; and the 
Porte St Marcel, a Roman gateway flanked by massive tow^ers. 
The Roman remains also include the ruins of aqueducts and altars. 
Die is the seat of a sub-prefect, and of a tribunal of first instance. 
The manufactures are silk, furniture, cloth, lime and cement, and 
there are flour and saw mills. Trade is in timber, especially 
walnut, and in white wine known as clairette de Die. 'fhe mulberry 
is largely grown for the rearing of silkworms. Under the Romans , 
Die (Dea Augusta Vocontiorum) was an important colony. It was 
formerly the seat of a bishopric, united to that of Valence from 
1376 to 1687 and suppressed in 1 790. Previous to the revocation 
of the edict of Nantes in 1685 it had a Calvinistic university. 

DIE (Fr. dcy from Lat. datumy given), a word used in various 
senses, for a small cube of ivory, &c. (see Dice), for the engraved 
stamps used in coining money, &c., and various mechanical 
appliances in engineering. In architecture a “ die ” is the term 
used for the square base of a column, and it is applied also to 
the vertical face of a pedestal or podium. 

The fabrics known as “ dice ” take their name from the 
rectangular form of the figure. The original figures would 
probably be perfectly square, but to-day the same principle of 
weaving is applied, and the name dice is given to all figures of 
rectangular form. The different effects in the adjacent squares or 
rectangles are due to precisely the same reasons as those explained 
in connexion with the ground and the figure of damasks. The 
same weaves are used in both damasks and dices, but simpler 
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weaves are generally employed for the commoner classes of the 
latter. The effect is, in every case, obtained by what are technic- 
ally called warp and weft float weaves. The illustration B shows 

the two double damask weaves 
arranged to form a dice pat- 
tern, while A shows a similar 
pattern made from two four- 
thread twill w^eaves. C and D 
represent respectively the dis- 
position of ^e threads in A 
and B with the first pick, 
and the solid marks represent 
the floats of warp. The four 
squares, which are almost as 
pronounced in the cloth as 
those of a chess-board, may 
be made of any size by repeat- 
ing each weave for the amount 
of surface required. It is only in the finest cloths that the double 
damask weaves B are used for dice patterns, the single damask 
weaves and the twill weaves being employed to a greater extent. 
This class of pattern is largely employed for the production of 
table-cloths of lower and medium qualities. The term dama.sk 
is also often applied to cloths of this character, and especially so 
when the figure is formed by rectangles of different sizes. 

DIEBITSCH, HANS KARL FRIEDRICH ANTON, count von 
Dicbitsch and Nardcn, called by the Russians Ivan Ivanovich, 
Count Diebich-Zabalkansky (1785-1831), Russian field-marshal, 
was born in Silesia on the 13th of May 1785. He was educated 
at the Berlin cadet school, but by the desire of his father, a 
Prussian officer who had passed into the service of Russia, he also 
did the same in 1801. He served in the campaign of 1805, and 
was wounded at Austerlitz, fought at Eylau and Fricdland, and 
after Fricdland was promoted captain. During the next five 
years of peace he devoted himself to the study of military science, 
engaging once more in active service in the War of 1812. He 
distinguished himself very greatly in Wittgenstein’s campaign, 
and in particular at Polotzk (October 18 and 19), after which 
combat he was raised to the rank of major-general. In the latter 
part of the campaign he served against the Prussian contingent 
of General Yorck (von Wartenburg), with whom, through 
(Uausewitz, he negotiated the celebrated convention of Tauroggen, 
serving thereafter with Yorck in the early part of the War of 
Liberation. After the battle of Liitzen he served in Silesia 
and took part in negotiating the secret treaty of Reichenbach. 
Having distinguished himself at the battles of Dresden and 
l.eipzig he was promoted lieutenant-general. At the crisis of 
the campaign of 1814 he strongly urged the march of the allies on 
Paris ; and after their entry the emperor Alexander conferred on 
him the order of St Alexander Nevsky. In 1815 he atUmded the 
congress of Vienna, and was afterwards made adjutant-general 
to the emperor, with whom, as also with his successor Nicholas, 
he hiid great influence. By Nicholas he was crct'ted baron, and 
later count. In 1820 he had become chief of the general staff, 
and in 1825 he a.ssisted in suppressing the St Petersburg emeute. 
His greatest exploits were in the Russo-Turkish War o^ 1828- 
1829, which, after a period of doubtful contest, was decided by 
Diebitsch’s brilliant campaign of Adrianople ; this won him the 
rank of field-marshal and the honorary title of Zabalkanski 
to commemorate his crossing of the Balkans. In 1830 he was 
appointed to command the great army destined to suppress the 
insurrection in Poland. He won the terrible l)attle of Grdchow on 
the 25th of February, and was again victorious at Ostrolenka on 
the 26th of May, but soon afterwards he died of cholera (or by his 
own hand) at Kieck.scwo near Pultu.sk, on the loth of June 1831. 

See Belmont (Schiimberg), Graf Diehitsrh (Dresden. 1830) ; 
Stunner, Der Tod des Grafen Diehitsch (Berlin. 1H32) ; Bantych- 
Kamenski, Biographies of Russian Field- Marshals (in Rus.sian, 
St Petersburg, 1841). 

DIEDENHOFEN (Fr. ThionviUe), a fortified town of Germany, 
in Alsace-Lorraine, dist. Lorraine, on the Mosel, 22 m. N. from 
Metz by rail. Pop. (1905) 6047. a railway junction of 


some consequence, with cultivation of vines, fruit and vegetables, 
brewing, tanning, &c. Diedenhofen is an ancient Frank town 
(Theudonevilla, Totonisvilla), in which imperial diets were held 
in the 8th century ; was captured by Cond6 in 1643 fortified 
by Vauban; capitulated to the Prussians, after a severe bom- 
Imrdment, on the 25th of Novemlxir 1870. 

DIEKIRCH, a small town in the grand duchy of Luxemburg, 
charmingly situated on tlie banks of the Sure. Pop. (1905) 
3705. Its name is said to be derived from Dide or Dido, grand- 
daughter of Odin and niece of Thor. Tlic mountain at the foot of 
which the town lies, now called Herrenberg, was formerly known 
as Thorenberg, or Thor’s mountain. On the summit of this rock 
rises a perennial stream which flows down into the town under the 
name of Bellenflcsschen. Diekirch was an important Roman 
station, and in the 14th century John of l.uxemburg, the blind 
king of Bohemia, fortified it, surrounding the place with a 
castellated wall and a ditch supplied by the stream mentioned. 
It remained more or less fortified until the beginning of the 19th 
century when the French during their occupation levelled the old 
walls, and substituted the avenues of trees that now encircle the 
town. Diekirch is the administrative centre of one of the three 
provincial divisions of the grand duchy. It is visited during the 
summer by many thousand tourists and travellers from Holland, 
Belgium and Germany. 

DIELECTRIC, in electricity, a non-conductor of electricity ; it 
is the same as insulator. The “ dielectric constant ” of a medium 
is its specific inductive capacity, and on the electromagnetii* 
theory of light it equals the square of its refractive index for light 
of in&iite wave length (see Fj.ECTROSTATirs ; Magneto-Oitics). 

DIELMANN, FREDERICK (1847- ), American portrait 

and figure painter, was born at Hanover, Germany, on the 25th 
of December 1847. He was taken to the United States in 
early childhood ; studied under Dicz at the Royal Academy at 
Munich ; was first an illustrator, and became a distinguished 
draughtsman and painter of genre pictures. His mural decora- 
tions and mosaic panels for the Congressional library, Washington, 
are notable. He was elected in 1899 president of the National 
Academy of Design. 

DIEMEN, ANTHONY VAN (i 5 ? 3 “i 64 .‘j), Hutch admiral and 
governor-gv;m;ral of the East Indian .settlements, was born at 
Kuilenburg in 1593. He was educated in commerce, and on 
entering the service of the East India Company speedily attained 
high rank. In 1631 he led a Dutch fleet from the Indies to 
Htdland, and in 1636 he was rai.sed to the governor-generalship. 
He came into conflict with the Portuguese, and took their 
possessions in (eylon and Mala(X'.a from them. He greallx* 
extended the commercial relatiniiships of the Dutch, opening up 
trade with Tong-king, ('hina and Japan. As an administrator 
also he showed ability, and the foundation of a Latin school and 
several churches in Batavia is to be ascriU^d to him. Exploring 
expeditions were sent to Australia under his auspices in 1636 and 
1642, and Abel Tasman named after him (Van Diemen’s Land) 
the island now called Tasmania. Van Diemen died at Batavia on 
the 19th of April 1645. 

DIEPENBECK, ABRAHAM VAN (1599-1675), FlcmisJi 
painter, was born at Herzogenbusch, and studied i>ainting at 
Antwerp, where he became one of Rulnins’s “ hundred pupils.” 
But he was not one of the cleverest of Rubens’s followers, and 
he succeeded, at the best, in imitatiiig the style and aping the 
j)cculiarities of his master. We s(*e this in his earliest picturcs- 
a portrait dated 1629 in the Munich Pinakothek, and a ** Distribu- 
tion of Alms ” of the same peri<#d in the same collection . Vet even 
lit this time there were moments when Dicpenbfjck probalily 
fancied that be might take another path. A solitary copperplate 
executed with his own hand in 1630 represents a peasant silting 
under a tree holding the bridle of an as.s, and this is a minute and 
finished specimen of the engraver’s art which sliows that the 
master might at one time have hoped to rival the animal draught .s- 
men who flourished in the sidiools of Holland. However, large 
commissions now poured in up(m him ; he was asked for altar- 
pieces, subject-pieces and pagan allegoric.s. He was tempted to 
try the profession of a glass-painter, and at last he ga^•e up every 
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Other occupation for the lucrative business of a draughtsman and 
designer for engravings. Most of Dicpenbeck’s important can- 
vases are in continent^ galleries. The best are the ** Marriage of 
St Catherine ” at Berlin and “ Mary with Angels Wailing over the 
Dead Body of Christ in the Belvedere at Vienna, the first a very 
fair specimen of the artist’s skill, the second a picture of more 
energy and feeling tlian might Idc expected from one who knew 
more of the outer form than of the spirit of Rubens. Then we 
have the fine “Entombment” at Brun5wick,and “St FrancisAdor- 
ing the Sacrament ” at the museum at Brussels, “Clelia and her 
Nymphs Flying from the Presence and Pursuit of Porsenna ” in 
two examples at Berlin and Paris, and ^^Neptune and Amphitrite” 
at Dresden. In all these compositions the drawing and execution 
are after the fashion of Rubens, though inferior to Rubens in 
harmony of tone and force of contrasted light and shade. Occa- 
sionally a tendency may be observed to imitate the style of Van- 
dyck, for whom, in respect of pictures, Diepenbeck in his lifetime 
was frequently taken. But Diepenbeck spent much less of his 
leisure on canvases than on glass-painting. Though he failed to 
master the secrets of gorgeous tinting, which were lost, apparently 
for ever in the i6th century, he was constantly employed during 
the best years of his life in that branch of his profession. In 1635 
he finished forty scenes from the life of St Francis of Paula in the 
church of the Minimes at Antwerp. In 1644 he received payment 
for four windows in St Jacques of Antwerp, two of which arc still 
preserved, and represent the Virgins to whom Christ appears after 
the Resurrection. The windows ascribed to him at St Gudule 
of Brussels were executed from the cartoons of Theodore van 
Thulden. On the occasion of his matriculation at Antwerp in 
1638-1639, Diepenbeck was registered in the guild of St Luke as a 
glass-painter. He resigned his membership in the Artist Club of 
the Violettc in 1542, apparently because he felt hurt by a valua- 
tion then made of drawings furnished for copperplates to the 
engraver Pieter de Jode. The earliest record of his residence at 
Antwerp is that of his election to the brotherhood (Sodalitat) 
“ of the Bachelors ” in 1634. It is proluible that before this time 
he had visited Rome and T-ondon, as noted in the work of 
Houbraken. In 1636 he was made a burgess of Antwerp, He 
married twice, in 1637 and 1652. He died in December 1675, 
was buried at St Jacques of Antwerp. 

DIEPPE, a seaport of northern France, capital of an arrondisse- 
ment in the department of Scine-Inferieurc, on the English 
Channel, 38 m. N. of Rouen, and 105 m. N.W. of Paris by the 
Western railway. Pop. (1906) 22,120. It is situated at the 
mouth of the river Arques in a valley bordered on each side 
by steep white cliffs. The main part of the town lies to the west, 
and the fishing suburb of I-e Pollet to the east of the river and 
harbour. The sea-front of Dieppe, which in summer attracts 
large numlxjrs of visitors, consists of a pebbly beach backed by a 
handsome marine promenade. Dieppe has a modem aspect ; its 
streets are wide and its houses, in most cases, are built of brick. 
Two squares side by side and immediately to the west of the outer 
harbour form the nucleus of the town, the Place Nationale, over- 
looked by the statue of Admiral A. Duquesne, and the Place St 
Jacques, named after the beautiful Gothic church which stands 
in its centre. The Grande Rue, the busiest and handsomest 
street, leads westward from the Place Nationale. The church 
of St Jacques was founded in the 13th century, but consists in 
large measure of later workmanship and was in some portions 
restored in the 19th tentury. Tlie castle, overlooking the beach 
from the summit of the western cliff, was erected in 1435. The 
church of Notre-Dame de Bon Secours on the opposite cliff, and 
the church of St Remy, of the i6th and 17th centuries, are other 
noteworthy buildings. A well-equipped casino stands at the 
west end of the sea-front. The public institutions include the sub- 
prefecture, tribunals of first instance and commerce, a chamber 
of commerce, a communal college and a school of navigation. 

Dieppe has one of the .safest and deepest harbours on the 
English Channel. A curved passage cut in the bed of the Arques 
and protected by an eastern and a western jetty gives access to 
the outer harbour, which communicates at the east end by a lock- 
gate with the Bassin Duquesne and the Bassin B^rigny, and at 
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the west end by the New Channel, with an inner tidal harbour 
and two other basins. Vessels drawing 20 ft. can enter the new 
docks at neap tide. A dry-dock and a gridiron are included 
among the repairing facilities of the port. The harbour railway 
station is on the north-west quay of the outer harbour alongside 
which the steamers from Newhaven lie. The distance of Dieppe 
from Newhaven, with which there has long been daily communica- 
tion, is 64 m. The imports include silk and cotton goods, thread, 
oil-seeds, timber, coal and mineral oil ; leading exports are wine, 
silk, woollen and cotton fabrics, vegetables and fruit and flint- 
pebbles. The average annual vdue of imports for the five years 
1901-1905 was £4,916,000 (£4,301,000 for the years 1896-1900) ; 
the exports were valued at £9,206,000 (£7,023,000 for years 
1896-1900). The industries comprise shipbuilding, cotton- 
spinning, steam-sawing, the manufacture of machinery, porcelain, 
briquettes, lace, and articles in ivory and bone, the production 
of which dates from the 15th century. There is also a tobacco 
factory of some importance. The fishermen of Le Pollet, to 
whom tradition ascribes a Venetian origin, arc among the main 
providers of the Parisian market. The sea-bathing attracts 
many visitors in the summer. Two miles to the north-east of 
the town is the ancient camp known as the Cit6 de Limes, which 
perhaps furnished the nucleus of the population of Dieppe. 

It is suggested on the authority of its name, that Dieppe owed 
its origin to a band of Norman adventurers, who found its “ diep ” 
or inlet suitable for their ships, but it was unimportant till the 
latter half of the 1 2th century. Its first castle was probably built 
in 1188 by Henry II. of England, and it was counted a place of 
some consideration when Philip Augustus attacked it in 1195. 
By Richard I. of England it was bestowed in 1197 Ik® arch- 
bishop of Rouen in return for certain territory in the neighbour- 
hood of the episcopal city. In 1339 it was plundered by the 
Engli.sh, but it .soon recovered from the blow, and in spite of the 
opposition of the lords of Hantot managed to surround itself with 
fortifications. Its commercial activity was already great, and it 
is believed that its seamen visited the coast of Guinea in 1339, 
and founded there a Petit Dieppe in 1365. The town was 
occupied by the English from 1420 to 1435. A siege undertaken 
in 1442 by John Talbot, first earl of Shrewsbury, was raised by 
the dauphin, afterwards Louis XL, and the day of the deliverance 
continued for centuries to be celebrated by a gieat procession 
and miracle plays. In the beginning of the i6th century Jean 
Parmentier, a native of the town, made voyages to Brazil and 
Sumatra ; and a little later its merchant prince, Jacques Ango, 
was able to blockade the Portuguese fleet in the Tagus. Francis 
I. began improvements which were continued under his successor. 
Its inhabitants in great number embraced the reformed religion ; 
and they were among the first to acknowledge Henry IV., who 
fought one of his great battles at the neighbouring village of 
Arques. Few of the cities of France suffered more from the 
revocation of the edict of Nantes in 1685 ; and this blow was 
followed in 1694 by a terrible bombardment on the part of the 
English and Dutch. The town was rebuilt after the peace of 
Ryswick, but the decrease of its population and the deterioration 
of its port prevented the restoration of its commercial prosperity. 
During the 19th century it made rapid advances, partly owing to 
Marie Caroline, duchess of Berry, who brought it into fashion as a 
watering-place ; and also because the establishment of railway 
communication with Paris gave an impetus to its trade. During 
the Franco-German War the town was occupied by the Germans 
from December 1870 till July 1871. 

See L. Vitet, Histoire de Dieppe (Paris. 1844) ; D. Assclinc, Les 
Antiquiiis et chronigues de la villa de Dieppe, a 17th-century account 
published at Paris in 1874. 

DIERX, l60N (183S- French poet, was born in the 
island of Reunion in 1838. lie came to Paris to study at the 
Central School of Arts and Manufactures, and subsequently 
settled there, taking up a post in the education office. He 
became a disciple of Leconte de Lisle and one of the most 
distinguished of the Parnassians. On the death of St^phanc 
Mallarme in 1898 he was acclaimed “ prince of poets ” 
by “ les jeunes.” His works include : Poemes et poesies (1864) ; 



211 


DIES, C. 

Levres closes Paroles d^unvatncu(iSyi); La Rencontre, a 

dramatic scene (1875) and Les Amants His Poesies 

completes (1872) were crowned by the French Academy. A com- 
plete edition of his works was published in 2 vols., 1894-1896. 

DIES, CHRISTOPH ALBERT (1755-1822), German painter, 
was bom at Hanover, and learned the rudiments of art in his 
native place. For one year he studied in the academy of Dusscl- 
dorf, and then he started at the age of twenty with thirty ducats 
in his pocket for Rome. There he lived a frugal life till 1796. 
Copying pictures, chiefly by Salvator Rosa, for a livelihood, his 
taste led him to draw and paint from nature in Tivoli, Albano 
and other picturesque places in the vicinity of Rome. Naples, 
the birthplace of his favourite master, he visited more than once 
for the same reasons. In this way he became a bold executant in 
water-colours and in oil, though he failed to acquire any origin- 
ality of his own. Lord Bristol, who encouraged him as a copyist, 
predicted that he would be a second Salvator Rosa. But Dies 
was not of the wood which makes original artists. Besides other 
disqualifications, he had necessities which forced him to give 
up the great career of an independent painter. David, then 
composing his Horatii at Rome, wished to take him to Paris. 
But Dies liad reasons for not accepting the offer. He was courting 
a young Roman whom he subsequently married. Meanwhile he 
had made the acquaintance of Volpato, for whom he executed 
numerous drawings, and this no doubt suggested the plan, which 
he afterwards carried out, of publishing, in partnership with 
Meehan, Reinhardt and Frauenholz, the series of plates known 
as the Collection de vues pittoresques dc Vltalie, published in 
seventy-two sheets at Nuremberg in 1799. With so many 
irons in the fire Dies naturally lost the power of concentration. 
Other causes combined to affect his talent. In 1 787 he sw'allowed 
by mistake three-quarters of an ounce of sugar of lead. His re- 
covery from this poison was slow and incomplete. lie settled at 
Vienna, and lived there on the produce of his brush as a landscape 
painter, and on that of his pencil or graver as a draughtsman and 
etcher. But instead of getting better, his condition became 
worse, and he even lost the use of one of his hands. In this 
condition he turned from painting to music, and spent his leisiin* 
hours in the pleasures of authorship. He did not long survive, 
dying at Vienna in 1822, after long years of chninic suffering. 
From two pictures now in the Belvedere gallery, and from 
numerous engraved drawings from the neighbourhood of Tivoli, 
we gather that Dies was never destined to rise aliove a respectable 
mediocrity. He followed Salvator Rosa’s example in imitating 
the manner of Flaiide Lorraine. But Salvator adapted the style 
of Claude, whilst Dies did no more than copy it. 

DIEST, a small town in the province of Brabant, Belgium, 
situated on the Dcmer at its junction with the Bever. Pop. 
(1904) 8383. It lies about half-way between Hasselt and 
Louvain, and is still one of the five fortified places in Belgium. 
It contains many breweries, and is famous for the excellence of 
its beer. 

DIESTERWEG, FRIEDRICH ADOLF WILHELM (1790-1866), 
German educationist, w'as born at Siegen on the 29th of Octol>er 
1790. Educated at Herborn and Tubingen universities, he took 
to the profession of teaching in 1811. In 1820 he was apnointed 
director of the new school at Mors, where he put in practice the 
methods of Pestalozzi. In 1832 he was summoned to Berlin to 
direct the new state-schools seminary in that city. Here he 
proved himself a strong supporter of unsectarian religious teach- 
ing. In 1846 he established the Pestalozzi institution at Pankow, 
and the Pestalozzi societies for the support of teachers’ widows 
and orphans. In 1850 he retired on a pension, but continued 
vigorously to advocate his educational views. In 1858 he was 
elected to the chamlw of deputies as member for the city of 
Berlin, and voted with the Lilieral opposition. He died in Berlin 
on the 7th of July 1866. Dicsterweg was a voluminous writer 
on educational subjects, and was the author of various school 
text-l)0()ks. 

DIET, a term used in two senses, (i) food or the regulation 
of feeding (see Dietary and Dietetics), (2) an a.sseml)ly 
or council (Fr. dike ; It. dieta ; Low Lat. dtaeia ; Ger. Tag). 


A.— DIET 

We are here concerned only with this second sense. In 
modern usage, though in Scotland the term is still sometimes 
applied to any assembly or session, it is practically confined to 
the sense of an assembly of estates or of national or federal 
representatives. The origin of the word in this connotation is 
somewhat complicated. It is undoubtedly ultimately derived 
from the Greek Blaira (Lat. diaeta), which meant “ mode of 
life” and thence “ prescribed mode of life,” the English “ diet ” 
or “ regimen.” This was connected with the verb Siairav, in 
the sense of “ to nile,” “ to regulate ” ; compare the office of 
StatTijTT/s at Athens, and dieteta, “ umpire,” in Late l.atin. 
In both Greek and Latin, too, the word meant “ a room,” from 
which the transition to “a place of assembly ” nnd so to “ an 
assembly ” would be easy. In the latter s?nse the word, Imwever, 
actually occurs only in Low Litin, Du Cange (Glossarium, s.v.) 
deriving it from the late .sense of “ meal ” or “ feast,” the Germans 
being accustomed to combine their political assemblies with 
feasting. It is clear, too, that the word diacta early became 
confused with Lat. dies, “ day ” (Ger. Tag), “ especially a set 
day, a day appointed for public business ; whence, by extension, 
meeting for business, an assembly ” (Skeat). Instances of this 
confusion are given by Du Cange, e.g. diacta for dieta. “ a day's 
journey ” (also an obsolete sense of ‘‘ diet ” in English), and 
dieta for “ the ordinary course of the church,” i.e. ” the daily 
office,” which suggests the original sen.se of diaeta as “ a pre- 
scribed mode of life.” 

The word “ diet ” is now used in English for the Reichstag, 
“ imperial diet ” of the old Holy Roman Empire ; for the 
Bundestag, “ federal diet,” of the former Germanic confederation ; 
sometimes for the Reidutag of the modern German (^mpire ; for 
the Landtage, ” territorial diesis ” of the constituent stiites of the 
German and Austrian empires; as well as for the former or 
existing federal or national a.ssemblies of Switzerland, Hungary, 
Poland, &c. Although, however, the word is still sometimes used 
of all the above, the tendency is to confine it, so far as con- 
temporary assemblies are concerned, to those of subordinate 
importance. Thus “ parliament ” is often used of the German 
Reichstag or of the Ru.ssian Landtag, while the Landtag, e.g. of 
Styrio, would always be rendered “ diet.” In what follows we 
confine ourselves to the diet of the Holy Roman Empire and its 
relation to its successors in moderi\ Germany. 

The origin of the diet, or deliberative assembly, of the Holy 
Roman Empire must Ixi sought in the plan turn of the Frankish 
empire. This represented the tribal assemlily of the Pranks, 
meeting (originally in March, but after 755 in May, whence it is 
called the Campus Maii) partly for a military review on the eve 
of the summer campaign, partly for deliberation on important 
matters of politics and justice. By the side of this larger 
assembly, however, wliich contained in theory, if not in practice, 
the whole V)ody of Franks available for w'ar, there had developed, 
even bilore Carolingian times, a .smaller body composed of the 
magnates of the Empire, bolli lay and eeclesiastical. The germ 
of this smaller body is to lie found in thi; episcopal synods, which, 
afforred by the attendance of lay magnates, came to be u.sed 
by the king for the settlement of national affairs. Under the 
Carolingians it was usual to combine the assembly of magnates 
with the generalis conventus of the “ field of May,” anrl it was 
in this inner assembly, rather than in the general h<»dy (whose 
approval was merely formal, and confini'd to matters momentous 
enough to be referred to a general vote), tlj.it the centre of power 
really lay. It is from the a.sseml)ly of magnates that the diet 
of medieval Germany s])rings. I'he geniTal assembly became 
meaningle.ss and unnece.ssary, as the feudal array gradually 
superseded the old levy vn masse, in which each freeman had 
been liable to service ; and after the close of the loth century 
it no longer existed. 

The imperial diet (Reichstag) of the middle ages might some- 
times contain representatives of Italy, the regnum ftaiinini ; but 
it was practically always confined to the magnates of (Germany, 
the regnum Teulonicum. Upon occ^ision a summons tu the diet 
might lie sent even to the knights, but the regular members were 
the princes (Fursten), both lay and ecdcsiaslicul. In tlie 13th 
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century the seven electors began to disengage themselves from 
the prince as a separate element^ and the Golden Bull (1356) 
made their separation complete ; from the 14th century onwards 
the nobles (both counts and other lords^ are regarded as regular 
members; while after 1250 the imperial and episcopal towns 
often appear through their representatives. By the 14th century, 
therefore, the originally homogeneous diet of princes is already, 
at any rate practically if not yet in legal form, divided into three 
colleges — the electors, the princes and nobles, and the repre- 
sentatives of ttie towns (though, as we shall see, the latter can 
hardly be reckoned as regular members until the century of the 
Reformation). Under the Hohenstaufen it is still the rule that 
every member of the diet must attend personally, or lose his vote ; 
at a later date the principle of representation by proxy, which 
eventually made the diet into a mere congress of envoys, was 
introduced. By the end of the 13th century the vote of the 
majority had come to be regarded as decisive ; but in accordance 
with the strong sense of social distinctions which marks German 
history, the (]uality as well as the quantity of votes was weighed, 
and if the most pK)vverful of the princes were agreed, the opinion 
of the lesser magnates was not consulted. The powers of the 
medieval diet extended to matters like legislation, the decision 
upon expeditions (especially the expediiio Romuna)^ taxation and 
changes in the constitution of the principalities or the Empire. 
The election of the king, which was originally regarded as one of 
the powers of the diet, had passed to the electors by the middle 
of the 1 3th century. 

A new era in the history of the diet begins with the Reforma- 
tion. The division of the diet into three colleges becomes definite 
and precise ; the right of the electors, for instance, to constitute 
a separate college is explicitly recognized as a mattcrof established 
custom in 1544. 'Fhe representatives of the towns now become 
regular members. In the 15th century they had only attended 
when special business, such as imperial reform or taxation, fell 
under discussion ; in 1 500, however, they were recognized as a 
separate and regular estate, though it was not until 1648 that 
they were recognized as equal to the other estates of the diet. 
The estate of the towns, or college of municipal representatives, 
was divided into two benches, the Rhenish and the Swabian. 
The estate of the princes and counts, which stood midway 
between the electors and the towns, also attained, in the years 
that billowed the Reformation, its final organization. The vote 
of the great princes ceased to l)e personi^, and began to be 
territorial. 'Fhis had two results. The division of a single 
territory among the different sons of a family no longer, as of old, 
multiplied the voting power of the family ; while in the opposite 
case, the union of various territories in the hands of a single 
person no longer meant the extinction of several voles, since the 
new owner was now allowed to give a vote for each of his terri- 
tories. The position of the counts and other lords, who joined 
with the princes in forming the middle estate, was finally fixed 
by the middle of the 1 7th century. While each of the princes 
enjoyed an individual vote, the counts and other lords were 
arranged in groups, each of which voted as a whole, though the 
whole of its vole {Kuriatstimme) only counted as equal to the 
vote of a single prince {VirilsHmme). There were six of these 
groups ; but as the votes of the whole college of princes and 
counts (at any rate in the i8th century) numbered 100, they 
could exercise but little weight. 

The last era in the history of the diet may be said to open with 
the treaty of Westphalia (1648). The treaty acknow'ledged that 
(jcrmany was no longer a unitary state, but a loose confederation 
of sovereign princes ; and the diet accordingly ceased to bear the 
character of a national assembly, and became a mere congress of 
envoys. The “ last diet ” which issued a regular recess (Reicks- 
afjsckied — the term applied to the acta of the diet, as formally 
compiled and enunciated at its dissolution) was that of Regens- 
burg in 1654. The next diet, which met at Regensburg in 1663, 
never issued a recess, and was never dissolved ; it continued in 
permanent session, as it were, till the dissolution of the Empire 
in 1806. This result was achieved by the process of turning the 
diet from an assembly of principals into a congress of envoys. 


'The emperor was represented by two comtnissarit ; the electors, 
princes and towns were similarly represented by their accredited 
agents. Some legislation was occasionally done by this body ; a 
conclusutn imperii (so called in distinction from the old recessus 
imperii of the period before 1663) might slowly (very slowly — 
for the agents, imperfectly instructed, had constantly to refer 
matters back to their principals) be achieved ; but it rested with 
the various princes to promulgate and enforce the conclusum in 
their territories, and they were sufficiently occupied in issuing 
and enforcing their own decrees. In practice the diet had 
nothing to do ; and its members occupied themselves in 
“ wrangling about chairs ” — that is to say, in unending disputes 
about degrees and precedences. 

In the Germanic Confederation, which occupies the interval 
between the death of the Holy Roman Empire and the forma- 
tion of the North German (Confederation (1815-1866), a diet 
{Bmidestag) existed, which was modelled on theold diet of the i8th 
century. It was a sUmding congress of envoys at Frankfort-on- 
Main. Austria presided in the diet, which, in the earlier years of 
its history, served, under the influence of Metternich, as an organ 
for the suppression of Liberal opinion. In the North German 
Confederation (1867-1870) a new departure was made, which has 
been followed in the constitution of the present German empire. 
Two bodies were instituted — a Bundesrat, which resembles the old 
diet in being a congress of envoys sent by the sovereigns of the 
different states of the confederation, and a Reichstag, which bears 
the name of the old diet, but differs entirely in composition. The 
new Reichstag is a popular representative assembly, based on 
wide suffrage and elected by ballot; and, above all, it is an 
assembly representing, not the several states, but the whole 
Empire, which is divided for this purpose into electoral districts. 
Both as a popular assembly, and as an assembly which represents 
the whole of a united Germany, the new Reichstag goes back, one 
may almost say, beyond the diet even of the middle ages, to the 
days of the old Teutonic folk-moot. 

Sec R. Schroder, Lehrbuck dcr deutschen Rechtsgeschiohte (1U02). 
pp. 149, 508, 820. 880. Schroder gives a bibliography of monographs 
iKNaring on the history of the medieval diet. (I£. Br.) 

DIETARY, in a general sense, a system or course of diet, in the 
sense of food ; more particularly, such an allowance and regula- 
tion of food as that supplied to workhouses, the army and navy, 
prisons, &c. Lowest in the scale of such dietaries comes what 
is termed “ bare existence ** diet, administered to certain classes 
of the community who have a claim on their fellow-countrymen 
that their lives and health shall be preserved in statu quo, but 
nothing further. This applies particularly to the members of 
a temporarily famine-stricken community. Before the days of 
prison reform, too, the dietary scale of many prisons was to 
a certain extent penal, in that the food supplied to prisoners 
was barely sufficient for existence. Nowadays more humane 
principles apply ; there is no longer the obvious injustice of 
applying the same scale of quantity and quality to all prisoners 
under varying circumstances of constitution and surroundings, 
and whether serving long or short periods of imprisonment. 

The system of dietary in force in the local and convict prisons of 
Englancl and Wales is that recommended by the Home Office on the 
advice of a departmental committee. A.s to the local ]>ri.son dietary, 
its application is based on (i) the principle of variation of diet with 
length of .sentence ; (2) the .sy.stem of progressive dietary ; (3) the 
distinction Ix'twcen hard labour diets and non-hard laoour diets ; 
(4) the differentiation of diet according to age and sex. There are 
three classes of diet, classes A, B and C. Class A diet is given 
to prisoners undergoing not more than seven days* imprisonment. 
The food is good and wholesome, but sufficiently plain and un- 
atti-activc, 50 as not to offer temptation to the loafer or mendicant. 
It is given in quantity sufficient to maintain health and strength 
during the .single week. Prisoners sentenced to more than .seven days 
and not more than fourteen days are given class A diet for the first 
seven days and class B for the remainder of the sentence. In most 
of the local prisons in England and Wales prisoners sentenced to 
hard labour received hard labour diet, although quite 60 % were 
unable to perform the hardest forms of prison labour either through 
physical defect, age or infirmity. The departmental committee 
of 1899 in their report recommended that no distinction should be 
made bl^tween harcl labour and non-hard labour diets. Class A diet 
is as follows Breakfast, Bread, 8 oz. daily (6 02. for women and 
juveniles) with t ]nnt of gruel. Juveniles (males and females under 
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sixteen years of age) get, in addition. ^ pint of milk. Dinner, 8 oz. of 
bread daily, with i pint of porridge on three days of the week. 8 oz. 
of potatoes (representing the vegetable element) on two other days. 


Table I. 




Men. 

Women. 

J uveniles. 

Breakfast. 

Daily : 





Bread . . . 

8 oz. 

b oz. 

6 oz. 


Gruel 

1 pt. 

I pt. 

•• 

j pt. 

Dinner. 

Milk .... 

ipt. 

Sunday : 

Bread 

6 oz. 

6 oz. 


I’otatocs . 

« M 

8 



Cooked meat, pre- 
served by heat 

4 M 

3 

It 


Monday : 

Bread 

6 02. 

b oz. 


Potatoes . 

« M 

8 

It 


Beans 

10 „ 

8 



Fat bacon . 

2 .. 

I 



Tuesday 

Bread 

6 oz. 

b oz. 


Potatoes . 


8 



Soup .... 

1 pt. 

I 

pt. 


Wednesday : 

Bread 

6 oz. 

6 02. 


Potatoes . 

8 .. 

8 

,, 


Suet pudding 

10 .. 

8 

•• 


Thursday : 

Bread 

b oz- 

b oz. 


I’otatoes . 

« .. 

8 

,, 


Cooked lH?ef, 
without bone 

4 .. 

3 

II 


Friday : 

Breatl 

b oz. 

0 oz. 


J*otato(\s . 

8 .. 

8 

,, 


Soup .... 

I pi. 

1 

pt. 


Saturday: 

Bread . . . 

b OZ. 

b 

oz. 


1 ’of atocs . 

8 

8 

,, 


Suet pudding 

10 ,, 


•* 

Supper. 

Daily : 





Bread 

8 oz. 

b OZ. 

b OZ. 

1 

Porridge . 

Gruel 

I i>t. 

I pt. 



Cocoa 



1 pt. 


and 8 oz. of suet puddiiii’ (representing the hitty element) on the 
other two days. Supper, Ilje breakfjisl fare re])i:aled. 


Clap B diet, which is also given to (i) prisoners on remand or 
awaiting trial, (2) offenders of the 1st division who do not maintain 
themselves, (3) offenders of the 2nd division and (4) debtors, is as 
shown in Table I. 

Class C diet is class B amplified, and is given to those prisoners 
serving sentences of three months and over. 

Tlie dietary of convict prisons, in which prisoners are all under long 
sentence, is divided into a diet for convicts employed at hard labour 
and a diet for convicts employed at sedentary, indoor and light 
labour. It will be found .set forth in the Blue-book mentioned above. 
The sparest of all prison diets is called “ punishment diet,'* and is 
administered for offences against the internal discipline of the prison. 
It is limited to a |)eriod of three days. It consists of 1 lb of bread 
and as much water as the jirisoiier chooses to drink. 

In French prisons the dietary is nearly two pounds weight of bread, 
with two meals of thin sou]) (breakfa.sl and flinner) made from 
potatoes, Ix^ans or other vegetables, and on two days a week made 
from meat. In Franco the canteen system is in vogue, additional 
food, such as sausages, cheese, fruit, &c., ma>' l)e obtained by the 
prisoner, according to the wages he receives for his labours. The 
dietary of Austrian prisons is 1 } Jb of bread daily, a dinner of soup 
on four days of the week, and of meat on the other three days, 
with a supper of soup or vegetal.>le stew. Additional food can be 
purchased by the prisoner out of his earning.s. 

These dietaries may l)e taken as more or less typical of tlit' ordinary 
prison fare in most civilized countries, though m some countries it 
may err on the side of severity, as in Sweden, prisoners being given 
only two meals a day, one at mid-day and one at seven p.m., porridge 
or gruel ludng the princi]>fLl ideinent in both meals. On the other 
hand, the jirison dietaries of many of the United States prisons go 
to the other extreme, fresh fish, green vegetables, even coffee and 
fruit, ffgiiring in the dietary. 

Another class of died ary is that given to })aupcrs. In Knghind, 
until 1900, almost every individual workhouse had its own s]U’eial 
dietary, with the consequence that, many erred on the side of scanti- 
ness and unsuitability, while others wore loo lavish. By an order of 
the .T.X)cal Government Board of that year, acting on a report of a 
committee, all inmates of workhouses, with the exception of the sick, 
childrtm undtrr three years of age, and certain other special cases, 
are dietc*d in accordance with certain dietary tal.)les as framed and 
settled by the board. order contained a great number *)f different 
rations, it l)eing left to the discretion of th<* guardians as to the final 
.settlement of the tabler.. For adult inmates the dietary 1 aides are 
tor each sex rcsjiectively. two in number, one termed “ plain diet ” 
and the other “ infirm diet.” All nude inmates certified as healthy 
able-boduKl persons rcccivi* plain diet only. All inmates, however, 
in workhouses are kept em])lf»yed according to their capacity and 
abilitv, and this is taken into consi dilation in giving allowances of 
food. For instance, for work with sustained ex(Ttion. such as stone- 
breaking, digging, iSrc., more food is given than for work without 
sustained exertion, such as wood-chopy»ing, weeding or sewing. 
Table II. shows an example of a workhouse dietary. 

In ihccjisual wards of workhouses the dietary is ])lainer, consisting 
of 8 oz. of bread, or f» oz. of bread and one pint of gruel or broth for 
breakfast ; tin? same for su])per ; for dinm*r 8 oz. of bread and 1 1 oz. 
of cheese or 0 oz. of bread and om^ pint of soup. The Amc'rican poor 
law system is l)asc‘d liroadly on that t)f F.ngland. and the mcdhotls 
of relief arc much the same. F.ach stale, liowever, makes its own 
regulations, and there is considerable diversity in workhouse dietaries 
in consequence. 'I'he German system of poor relief is more methodical 
than tho.se of England and America. The really deserving are treated 
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• On Sundays 1 pint of tea and 2I oz. of butter are given instead of porridge. 
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witli more commiseration, and a larger amount of outdoor relief is 
given than in England. There is no casual ward, tramps and beggars 
l^ng liable to penal treatment, but there are “relief stations," 
somewhat corresponding to casual wards, where destitute persons 
tramping from one place to another can obtain food and lodging in 
return for work done. 

In the British navy certain staple articles of diet are supplied to 
the men to the value approximately of 6d. per diem— the standard 
government ration and. in addition, a messing allowance of 4d. per 
diem, which may either be expended on luxuries in the canteen, or 
in taking up government provisions on board ship, in addition to 
the standard ration. The standard ration as recommended in 1^7 
by a committee appointed to inquire into the question of victualling 
in the navy is as follows : — 

Service Afloat. 

I lb bread (or J lb bread and } lb trade flour). 

] Ib fresh meat. 

j ib fresh vegetables. 

i pint spirit. 

4 02. sugar. 

i 02. tea (or 1 02. coffee for every J 02. tea). 

} 02. ordinary or soluble chocolate (or i 02. coffee). 

I 02. condensed milk. 

I 02. jam or marmalade. 

4 02. preserved meat on one day of the wt^ek in harbour, or on 
two days at sea. 

Mustard, pepper, vinegar, and .salt as required. 

Substitute for soft bread when the latter is not available — 
i lb biscuit (new type) or 1 lb flour. 

Substitutes for fresh meat when the latter is not available : — 

(1) Salt pork day : • 

1 lb salt pork. 

I lb split peas. 

Celery seed, A 02. to every 8 lb of split peas put 
into the coppers. 

1 Ih potatO(\s (or 1 02. compressed vegetables). 

(2) l*re.served meat day : 

6 <12. preserved meat. 

8 02. trade flour 1 
3 02. refined suet }- or 4 02. rice. 

2 02. raisins J 

•J lb potatoes (or 1 oz. compressed vegetables). 

On shore establishments and depot ships | pt. fresh milk is i.ssued 
in lieu of the 3 02. of condensed milk. 

In the United Stat<?s navy there is more liberality and variety of 
diet, the approximate tiaily cost of the rations supplied being is. 3d. 
p<^r head. In the American mercantile marine, too, according to 
the scale sanctione<! l.)y act of Congre,ss (December 21, 1898) for 
American ships, the seaman is bertter off than in the British merchant 
service. The scale is shown in TaVile 1 M . 


Tabi.p: III. 


Wfckly 

SenK*. 

.\rticU?s 

Wickly 

Scale. 

Articles. 

lb 

Bisciiit.s. 

, 

1 <’*■ 

Tea. 

si .. 

Salt berf. 

21 .. 

Sugar. 

3 .. 

,, pork. 

: ij lb 

Molasses. 

i.i .. 

Flour. 

1 g 02. 

Fruits, dried. 

2 ,, 

Meats, preserved. 

■ P<- 

l*ickle.s. 

lO.J ,. 

Bread, fresh (8 lb flour 

1 » 

Vinegar. 


ill lieu). 

S 02. 

Corn Meal. 

1 .. 

Fish, dried. 


Onions. 

7 - 

Potatoes or yams. 

7 

Lard. 

1 .. i 

'roinatoes, preserved. 

7 .. 

Butter. 


Peas. 


Mustard. 

1 i; 

Calavancos. 

Rice. 

1 i 

Peppc?r. 

Salt. 

si 

Ckifftn?, gr^en. 




On 

alternate? 

days. 


In till* British mercantile marine there is no scale of provisions 
prescribed by tht* Board of Trade ; there is, however, a traditional 
scale very generally adopted, having the .sanction of custom only 
and seldom adhered to. The following dietary scale for steerage 
pas.sengers, laid down in the i2tli schedule of the Merchant Shipping 
Act 1804. is of interest. Set? Table IV. 

Certain substitutions may be made in this scale at the option 
of the master of any emigrant shi]i, provided that the substituted 
articles are set forth in tin? conti'act tickets of the steerage pa.ssengers. 

In the British army the soldier is fed partly by a system of co-opera- 
tion. He gets a free ration from government of i lb of bread and 
3 lb of meat ; in addition there is a me.ssmg allowance of sjd. per 
man per day. He is able to supplement his food by piircha.scs from 
the canteen. Much depends on the individual management in each 


regiment as to the satisfactory expenditure of the messing allowance. 
In some regiments an allowance is made from the canteen funds 
towards messing in addition to that granted by the government. 
The ordinary field ration of the British soldier is lb of bread or 
1 lb of biscuit ; I lb of fresh, salt or preserved meat ; A oz. of coffee ; 

02. of tea ; 2 oz. of sugar ; { oz. of salt, ^ oz. of pepper, the 
whole weighing something over 2 tb 3 oz. This cannot be looked 
on as a fixed ration, as it varies in different campaigns, according to 
the country into which the troops may be sent. The Pru.ssian soldier 
during peace gets weekly from his canteen 1 1 lb i oz. of rye bread 
and not quite 2} lb of meat. This is obviously insufficient, but under 


Table IV. — Weekly, per Statute Adult. 


1 

Scale A. 

For voyages not ex- 
ceeding 84 days 
for sailing ships 
or 50 days for 
steamships. 

Scale B. 

For voyages ex- 
ceeding 84 days 
for sailing ships 
or 50 days for 
steamships. 

Bread or bi.scuit. not in- 

!b 02. 

lb oz. 

ferior to navy biscuit 

3 8 

3 8 

Wheateti flour 

J 0 

2 0 

Oatmeal 

I 8 

1 0 

Rice .... 

1 8 

0 8 

Peas .... 

I 8 

1 s 

Beef .... 

1 4 

1 4 

i*ork .... 

1 0 

1 0 

Butter . . . ! 


0 4 

Potatoes 

1 20 

2 ti 

Sugar .... 

! 1 0 

T 0 

'lea .... 

0 2 

0 2 

Salt .... 
PepixT (while or black). 

0 2 

0 2 

ground 

0 oi 

0 0.1 

Vinegar 

I Rill" 

i Kill' 

1 ‘reserved meat . 


1 0 

Suet .... 


0 () 

Raisins 


0 8 

Lime; juice . 


0 6 


tlu? conscription system it is reckoned that he will be able to make 
up the deficiency out of his own private means, or obtain charitable 
contributions from his friends. In the French infantry of the line 
c?ach man during peace gets weekly 15 lb of bread, Ih of meat, 
2j lb of haricot beans or other vegetables, with salt anti pepper, and 
if 02. of brandy. 

An Austrian under the same circumstances receives 3 3*y lb of 
bread, I lb of flour and 3-3 Ih of meat. 

The i^ij.ssian conscript is allowed weekly 


Black bread 
Meat . 

Kvass (l)eer) 

Sour cabbage 

Barley 

S«aUs . 

Horse-radish 

Pepper 

Vinegar 


7 lb. 

7 lb. 

7*7 quarts. 

24i gills =122.1 ox. 
24I gills=:l22A 02. 
loj 02. 

28 grains. 

28 grains. 

5.J gills = 26 J oz. 


dietetics, the science of diet, i.e. the food and nutrition of 
man in health and disease (see Nutrition). This article deals 
mainly with that part of the subject which has to do with the 
composition and nutritive values of foods and their adaptation 
to the use of people in health. The principal topics considered 
Lire : (1) Food and its functions ; (2) Metabolism of matter and 
energy ; (3) Composition of food materials ; (4) Digestibility of 
food; (5) Fuel value of food ; (6) Food consumption ; (7) Quan- 
tities of nutrients needed ; (8) Hygienic economy of food ; (9) 
Pecuniary economy of food. 

I . Food and its Functions . — For practical purposes, food may be 
defined as that which, when taken into the body, may be utilized 
for the formation and repair of body tissue, and the production 
of energy. More specifically, food meets the requirements of the 
body in several ways. It is used for the formation of the tissues 
and fluids of the body, and for the restoration of losses of sub- 
stanc.e due to bodily activity. The potential energy of the food 
is converted into heat or muscular work or other forms of energy. 
In being thus utilized, food protects body substance or previously 
acquired nutritive material from consumption. When the amount 
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of food taken into the body is in excess of immediate needs, the 
surplus may be stored for future consumption. 

Ordinary food materials, such as meat, fish, eggs, vegetables, 
&c., consist of inedible materials, or refuse, e.g. bone of meat 
and fish, shell of eggs, rind and seed of vegetables ; and edible 
material, as flesh of meat and hsh, white and yolk of eggs, wheat 
flour, &c. The edible material is by no means a simple sub- 
stance, but consists of water, and some or all of the compounds 
variously designated as food stuffs, proximate principles, nutritive 
ingredients or nutrients, which are classified as protein, fats, 
carbohydrates and mineral matters. These have various functions 
in the nourishment of the body. 

The refuse commonly contains compounds similar to those 
in the food from which it is derived, but since it cannot be eaten, 
it is usually considered as a non-nutrient. It is of importance 
chiefly in a consideration of the pecuniary economy of food. 
Water is also considered as a non-nutrient, because althougli it is a 
constituent of all the tissues and fluids of the body, the body may 
obtain the water it needs from that drunk ; hence, that contained 
in the food materials is of no special significance as a nutrient. 

Mineral matters, such as sulphates, chlorides, phosphates and 
carbonates of sodium, potassium, calcium, &c., are found in 
different combinations and quantities in most food materials. 
These are used by the body in the formation of the various 
tissues, especially the skeletal and protective tissues, in digestion, 
and in metabolic processes within the body. They yield little 
or no energy, unless perhaps the very small amount involved in 
their chemical transformation. 

Protein^ is a term used to designate the whole group of 
nitrogenous compounds of food except the nitrogenous fats. It 
includes the albuminoids, as albumin of egg-white, and of blood 
serum, myosin of meat (muscle), casein of milk, globulin of blood 
and of egg yolk, fibrin of blood, gluten of flour ; the gelatinoids, 
as gelatin and allied subsbinces of connective tissue, collagen of 
tendon, ossein of bone and the so-called extractives {e,g, creatin) 
of meats ; and the amids (e.g. asparagin) and allied compounds of 
vegetables and fruits. 

The albuminoids and gelatinoids, classed together as proteids, 
are the most importiint constituents of food, because they alone 
can supply the nitrogenous material necessary for the formation 
of the body tissues. For this purpose, the albuminoids are most 
valuable, lloth groups of compounds, however, supply the body 
with energy, and the gelatinoids in being thus utilized protect 
the albuminoids from consumption for this purpose. When their 
supply in the food is in excess of the needs of the body, the surplus 
proteids may be converted into body fat and stored. 

The so-called extractives, which are the principal constituents 
of meat extract, beef tea and the like, act principally as stimulants 
and appetizers. It has been believed that they serve neither 
to build tissue nor to yield energy, but recent investigations 
indicate that creatin may be miJtalxdized in the body. 

The fats of food include both the animal fats and the vegetable 
oils. The carbohydrates include such compounds as starches, 
sugars and the fibre of plants or cellulose, though the latter has 
but little value as food for man. The more important function 
of both these classes of nutrients is to supply energy to the body 
to meet its requirements above that which it may obtain from the 
proteids. It is not improbaWe that the atoms of their molecules 
as well as those from the proteids are built up into tlie proto- 
plasmic substance of the tissues. In this sense, these nutrients 
may be considered as being utilized also for the formation of 
tissue ; but they are rather the accessory ingredients, whereas the 
proteids are the essential ingredients for this purpose. The fats 
in the food in excess of the body requirements may be stored as 
body fat, and the surplus carbohydrates may also be converted 
into fat and stored. 

^ The terms api)lied by different writers to these nitrogenous 
compounds arc conflicting. For instance, the term “ proteid ” is 
sometimes used as protein is here used, and sometimes to designati. 
the group here called albuminoids. Tlic classification and terminology 
here followed are those tf?ntatively recommendi?d by the Association 
of American Agricultural Colleges and Experiment Stations. 

■ Folin, Pestschrift fUr Olaf Uammarsten, iii. (Upsala, 1906). 


To a certain extent, then, the nutrients of the food may 
substitute each other. All may be incorporated into the proto- 
plasmic structure of body tissue, though only the proteids can 
supply the essential nitrogenous ingredients ; and apart from 
the portion of the proteid material that is indispensable for this 
purpose, all the nutrients are used as a sourc-e of energy. If the 
supply of energy in the food is not sufficient, the body will use 
its own proteid and fat for this purpose. The gelatinoids, fats 
and carbohydrates in being utilized for energy protect the body 
proteids from consumption. The fat stored in the body fnan the 
excess of food is a reserve of energy material, on which the body 
may draw when the quantity of energy in the food is insufiicient 
for its immediate needs. 

What compounds are especially concerned in intellectual 
activity is not known. The belief that fish is especially rich in 
phosphorus and valuable as a brain food has no foundation in 
observed fact. 

2. Metabolism of Matter and Energy . — The processes of nutri- 
tion thus consist largely of the transformation of food into body 
material and the conversion of the potential energy of both food 
and body material into the kinetic energy of heat and muscular 
work and other forms of energy. The.se various processes arc 
generally designated by the term metabolism. I'hc meliil)olism 
of matter in the body is governed largely by the needs of the body 
for energy. The science of nutrition, of wliich the prestmt subject 
forms a part, is based c>n the principle that the transformations 
of matter and energy in the body occur in accordance with the 
laws of the conservation of matter and of energy. That the body 
can neither create nor destroy matter has long been universally 
accepted. It would seem that the transformation of energy must 
likewise be governed by tlie law of the conservation of energy ; 
indeed there is every reason a priori to l)eli(!ve that it must ; but 
the experimental difficniltics in the w'ay of absolute demonstration 
of the principle are considerable. For such demonstration it is 
necessary to prove that the income and expenditure of energy 
are equal. Apparatus and methods «)f inquiry devised in recHfnt 
years, however, afford means for a comparison of the amounts of 
both matter and energy received and exj)ended by the body, and 
from the re.sults obtained in a large amount of such research, 
it seems pi -bablc that the law obtains in the living c>rganism in 
general. 

The first attempt at such demonstration was made by 
M. Rulmer*'* in 1894, exj)erimenting with dogs doing no external 
muscular work. I'he income of energy (as ht;at) was computed, 
but the heat eliminated was nwiasurecl. In the average of eight 
experiments continuing forty-five days, the two quantities agreed 
within 0-47 %, thus demonstrating what it was d(*sired to prove 
— ^that th<i heat given off by the body came solely from the 
oxidation of food within it. Results in aerordanco with these 
were rej)orted by Studenski ^ in 1897, and by baulanit? ® in 1898. 

The most extensive and comphrle data >’et available on the 
subject have been obtained by W. 0 . Atwater, F. (J. Benedict and 
associates ® in experiments with nicn in the respiration calori- 
meter, in which a subject; may remain for several con.se(*utive da>'s 
and nights. These experiments involve actual weighing and 
analyses of the food and drink, and of the gaseous, lif|ui(l and 
solid exrrcb)ry products ; dctenninatkms of potential energy 
(heat of oxidation) of the oxidizablc material rccH^ived and given 
off by the body (including estimation of the eni-rgy of the material 
gained or lost by the body) ; and measurciiicnts of the amounts of 
energy expended as heat and as external muscular work. By 
Octol)er 1906 eighty-eight experiments with fifteen different sub- 
jects had been completed. 'Ihc separate experiments continued 
from two to thirteen days, making a total of over 27c days. 

* Ztschr. Biol. 30. 73. 

^ In Russian. Cili d in United States Department ol Aurieultnrt!, 
Office of Expfrimtrnt Stations, Bui. No. 45, A TH^cst of Metabolism 
Experiments, Ijy W. O. Atwater and C. F. l.sing\vortl)y. 

® Arch, physiol, norm, et path. ( i« 94 ) 4 - 

8 U.S. Department of ARriculture. Office of Ex[ieriment Slations, 
Bulletins Nos. 63, O9, 109. 13ft, 175. For a description of the resjura- 
tion calorimeter here mentioned see also publication No. of the 
Carnegie Institution of Washington. 
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In some cases the subjects were at rest; in others they per- 
formed varying amounts of external muscular work on an 
apparatus by means of which the amount of work done was 
measured. In some cases they fasted^ and in others they received 


body. The variations for individual days, and in the average for 
individual experiments as well, were in some cases appreciable, 
amounting to as much as 6 %, which is not strange in view of the 
uncertainties in physiological experimenting ; but in the average 


Table I. Percentage Composition of some Common Food Materials 


('ood Maieriul. 

Refuse. 

Water. 

Protein. 

Fat. 

Carbo- 

hydrates. 

Mineral 

Matter. 

Fuel Value 
per Ih. 


« ' 

/o 

®/ 

"0 

% 

0/ 

/O 

% 

% 

Calories. 

Bi'of. frosh (medium fat) — 






o-S 


Chuck ..... 

16*3 

52-0 

15*5 

1.5-0 

. . 

910 

Loin . . . . 


52*.5 

ifvi 

17-5 

. . 

0-9 

1025 

Kills ..... 

20*8 

43*8 

13'9 

21*2 


0-7 

1135 

Hound ..... 

7.2 

60-7 

19*0 

12-8 


i-o 

890 

SIiouIiUt .... 

i6*4 

5 b-« 

i6*4 

9-8 


0-9 

715 

Beef, drietl ami smoked 

Veal - 

4*7 

53-7 

26-4 

6-9 


8-9 

790 

l-tJR 

14-2 

fio-i 

15-5 

7*9 


0-9 

625 

Loin ..... 

J(r 5 

57 -f* 

lb-6 

90 


0-9 

683 

Breast ..... 
Mutton 

21*3 

520 

15*4 

11-0 


0-8 

745 

i..-g . ... 

1 8-4 

.51-2 

15*1 

14-7 


0-8 

S90 

Loin ..... 

Pro 

42-0 

13*5 

28-3 


0-7 

141.5 

Flank 

9*9 

390 

13 *« 

3 b -9 


0-6 

1770 

Pork 







Loin ..... 

19*7 

4I-S 

J 3*4 

24-2 


0-8 

1245 

I lam, fresh .... 

10-7 

4S-0 

13*5 

25*9 


0-8 

1320 

Ham. smoked and salted 

iy(< 

3 . 1-8 

14*2 

33-4 


4-2 

if '35 

Fat, salt 


7 <j 

1*9 

8f)-2 


3-9 

3555 

Bacon ..... 

Tl 

17-4 

9*1 

02-2 


4-1 

2715 

Lard, refined 


. . 


1 00-0 


. . 

4100 

Chicken ..... 

25*9 

47-1 

13*7 

12*3 


0-7 

7 f >5 

Turkey ..... 

22*7 

42-4 

1 6-1 

18-4 


o-K 

1060 

Cloose ..... 

17*0 

3«-5 

LV 4 

29-8 


0-7 

1475 

Eggs 

1 1*2 

<> 5-5 

131 

<)*3 


0-9 

635 

(xkI, fresh .... 

29*9 

58*5 

ii-l 

0-2 

. . 

0*8 

220 

Cod, salted .... 

24*9 

40-2 

Ib-O 

0-4 


18.5 

325 

Mackerel, fresh 

44*7 

.| 0-4 

10-2 

4*2 


0-7 

370 

II<!rring, smoked 

44-4 

i<r2 

20*5 

8-8 


7.4 

755 

Salmon, tinned 



21*8 

1-2- 1 


2-6 

915 

OyshTs, shelled 


««-3 

()0 

1*3 


Tl 

22.5 

Butler 


1 1-0 

1-0 

85-0 

. . 

3-0 

3410 

Cheese ..... 


i .H*2 

259 

33*7 

2-4 

3*8 

1885 

Milk, whole .... 


87-0 

. 3*3 

1 4*0 

.■50 

0-7 

3^0 

Milk, skimmed .... 


90-5 

3-4 

1 0*3 

5 ‘T 

0*7 

i <>5 

OatiiK^al ..... 


7*7 

16*7 

7*3 

66-2 

2-1 

1800 

(*orn (maize) meal 


I2-.5 

9*2 

i-y 

75-4 

I-O 

1^35 

Kye flour ..... 


12*0 

6-8 

0-9 

78.7 

0-7 

1620 

Buckwheat Hour 


13-6 

6-4 

r-2 

77.9 

0-9 

1605 

Kice 

. . 

12-3 

8-0 

«*3 

79-0 

04 

1620 

Wheat Hour, white 


12*0 

i 11*4 


7 .V 1 

«-5 

i <335 

Wheat Hour, graham. 

. . 

11*3 

LV 3 

2-2 

71-4 

1-8 

j 645 

Wheat, breakfast food 



12-1 

1-8 

75'2 

1*3 

1680 

Wlieat bread, white . 

. , 

I 35*3 

9-2 

1*3 

53-1 

Tl 

1200 

WMieal bread, graham 

. . 

35-7 

8-9 

1-8 

52*1 

1*5 

1195 

Rve bread .... 


35*7 

9-0 

0-6 

53*2 

1.5 

1170 

Biscuit (crackers) 


6-8 

9*7 

I 2 -T 

69-7 

1-7 

T925 

Macaroni ..... 


10*3 

L 3-4 

0-9 

74*1 

^•3 

if >45 

Sugcar ..... 





1 00-0 


1750 

Stare! 1 (c<jm starch) . 





90-0 


1680 

Beans, dried .... 


l2-rt 

22-5 

t-8 

59-6 

. 3*5 

1.520 

Peas, dried .... 

. . 

9'5 

24-6 

TO 

62-0 

2-9 

15^>5 

Beets ..... 

20*0 

70-0 

1*3 

O-J 

Tl 

0-9 

160 

Cal>bage ..... 

1.5-0 

77.7 

1-4 

0-2 

4*8 

0-9 

1*5 

Sqiiasii ..... 

50-0 

44-2 

0-7 

0-2 

4*5 

0-4 

100 

Polatoe.s ..... 

20-0 

62-6 

t-8 

O-I 

T 4-7 

0-8 

295 

Swei.'t potatoes .... 

20*0 

. 55*2 

1*4 

0-6 

2T-9 

0-9 

440 

Tomatoes. .... 


94*3 

0-9 

0-4 

3*9 

«-.5 

100 

Ap])les ..... 

2.5-0 

f>:V 3 

0*3 

«*3 

10-8 

i «-3 

190 

Bananas . ... 

3 .‘ 5 *o 

48-9 

0*8 

0*4 

14*3 

o-O 

260 

Grapes ..... 

25-0 

58-0 

I-O 

1-2 

14*4 

0-4 

29.5 

Oranges ..... 

27-0 

63-4 

o-O 

o-i 

8*5 

0-4 

150 

Strawberries .... 

.50 

85-9 

0-9 

0-6 

7-0 

0-6 

150 

.Mmonds ..... 

45 -« 

2-7 

TP 5 

30-2 

9*5 

i-i 

1515 

Brazil nuts .... 

49 -b 

2-r) 

8-6 

33-7 

3-.5 

2*0 

1485 

Cliestnuts. .... 

i(vo 

37-8 

. 5-2 

4-5 

35*4 

l-I 

915 

Walnuts ..... 

.SS-i 

1-0 

1 

6*0 

1 

26*6 

6-8 

0-6 

1250 


diets generally not far from sufficient to maintain nitrogen, and 
usually carbon, equilibrium in the body. In these experiments 
the amount of energy expended by the body as heat and as 
external muscular work measured in terms of heat agreed on 
the average very closely with the amount of heat that would be 
produced by the oxidation of all the matter metabolized in the 


of all the experiments the energy of the expenditure was above 
99-9 % of the energy of the income, — an agreement within one 
part in looo. While these results do not absolutely prove the 
application of the law of the conservation of energy in the human 
body, they certainly approximate very closely to such demonstra- 
tion. It is of course possible that energy may have given off 
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from the body in other forms than heat and external muscular 
work. It is conceivable^ for example^ that intellectual activity 
may involve the transformation of physical energy^ and that the 
ener^ involved may be eliminated in some form now unknown. 
But if the body did give ofi energy which was not measured in 
these experiments, the quantity must have been extremely small. 
It seems fair to infer from the results obtained that the meta- 
bolism of energy in the body occurred in conformity with the law 
of the conservation of energy. 

3. Composition of Food Materials. — ^I'he composition of food 
is determined by chemical analyses, the results of which are 
conventionally expiessed in terms of the nutritive ingredients 
previously described. As a result of an enormous amount of 
such investigation in recent years, the kinds and proportions of 
nutrients in our common sorts of food are well known. Average 


actually digested and absorbed. Thus, two foods may contain 
equal amounts of the same nutrient, but the one most easily 
digested will really be of most value to the body, because less 
effort is necessary to utilize it. Considerable study of this factor 
is being made, and much valuable information is accumulating, 
but it is of more especial importance in cases of disordered 
digestion. 

The digestibility of food in the sense of thoroughness of 
: digestion, however, is of particular importance in the present 
discussion. Only that portion of the food that is digested 
and absorbed is available to the body for the building of tissue 
and the production of energy. Not all the food eaten is thus 
actually digested ; undigested material is excreted in the faeces. 
The thoroughness of digestion is determined experimentally by 
weighing and analysing the food eaten and the faeces pertaining 


Table IT. — Coefficients of Digestibility (or Availability) of Nutrients in Different Classes of Food Materials. 


Kind of Food. 

I'rotein. 

Fat. 

Carbo- 

hydrates. 

Kind of Food. 

Protein. 

Fat. 

Carbo- 

hydrates. 


0/ 

,Q 

«/ 

/o 

€».' 

.0 


«/■ 

.'0 

u/ 

/O 

O' 

.'0 

Meats .... 


‘)« 


C'om meal 

So 


99 

Fish .... 


97 


Wheat meals without bran 

83 


93 

Poultry 

96 

97 


Wheat meals with l)ran . 

75 


92 

Eggs .... 

y? 

98 


Whitt; brcatl . 

88 


98 

Dairy jiroducts 

Total animal food of 

97 

96 

98 

Entire wheat bread 

Graham l>read 

82 

7f» 


91 

90 

mixed diet 

97 

97 

98 

Rice .... 

JO 


91 

Potatoes 

73 

98 

Fruits and nuts 

So 

SO 

yC) 

Beets, carrots, &c. . 
Cabbage, lettuce, &c. 

72 


97 

83 

Sugars and starches 
'total vegetable food of 



98 

Legumes 

7» 1 

90 

95 

mixed diet . 

«5 

90 

95 

1 

07 

Oatmeal 

78 

1 

! 97 

Total food of mixed diet . 

92 

97 


values for perc.entage composition of some ordinary fcKal materuils 
are shown in Table 1 . (Table 1 . also includes figures for fuel 
value.) 

It will be observed that different kinds of food materials vary 
widely in their proportions of nutrients. Jn general the animal 
foods contain the most protein and fats, and vegetable foods are 
rich in carbohydrates. The chief nutrient of lean meat and fish is 
protein ; but in medium fat meats the proportion of fat is as large 
as that of protein, and in the fatter meats it is larger. Cheese 
is rich in both protein and fat. Among the vegetable foods, dried 
beans and peas are especially rich in proU'in. The proportion in 
oatmeal is also fairly large, in wheat it is moderate, iuid in maize 
meal and rice it is rather small. Oats contain more oil than any 
of the common cereals, but in none of them is the proportion 
especially large. The most abundant mil rient in all the cereals is 
starch, which comprises from two-thirds to three-fourths or more 
of their total nutritive substance. Cxitton-seed is rich in edible 
oil, and so arc olives. Some of the nuts contain fairly large 
proportions of both protein and fat. Tlie nutrient of potatoes is 
starch, present in fair proportion. Fruits contain considerable 
carbohydrates, chiefly sugar. (Ireen vegetables are not of much 
account as sources of any of the nutrients or energy. 

Similar food materials from different sources may also differ 
considerably in composition. This is especially true of meats. 
Thus, the leaner portions from a fat animal may contain nearly as 
much fat as the fatter portions from a lean animal. The data 
here presented are largely those for American food products, 
but the available analyses of English food materials indicate 
that the latter differ but little from the former in composition. 
The analyses of meats produced in Europe imply that they 
commonly contain somewhat less fat and more water, and 
often more protein, than American meats. The meats of English 
production compare with the American more than with the 
European meats. Similar vegetable foods from the different 
countries do not differ so much in composition. 

4. Digestibility or Availability of Food Materials . — The value 
of any food material for nutriment depends not merely upon the 
kinds and amounts of nutrients it contains, but also upon the 
ease and convenience with which the nutrients may be digested, 
and especially upon the proportion of the nutrients that will be 


to it. The difference L)elwcen the corresponding ingredients of 
the two is commonly considered to rcpre.sent the amounts of 
the ingredients digested. Expressed in percentages, these are 
culled coefficients of digt?stibility. See Table. II. 

Such a method is not strictly accurate, because the faet:es do 
not consist entirely of undigested food but contain in addition 
to this the so-called rnetabolict products, which include the resi- 
duum of d!'';:tstive juices not resorbecl, fragments of intestinal 
eiiithelium, &:c. Since there is as yet no satisfactory method of 
separating these; (’onstituents eif the excreta, the actual digesti- 
bility of the food is not determined. Jt has lx;en suggested that 
since these materials must originally come from food, they 
represent, when expressed in terms of food ingredients, the cost of 
digestion ; hence that the values determined as above explained 
represent the portion of food available to the body for the build- 
ing of tissue and the yielding of energy, and what is commonly 
designated as digestibility should l)e called availability. Other 
writers retain the term “ digestibility,'’ Imt express the re.sults 
as “ apparent digestibility,’' until more knowledge regarding 
the metalxilic products of the excreta is available and the actual 
digestibility may be ascertained. 

Experimental inquiry of this nature has been very active in 
recent years, especially in Europe, the United States and Japan ; 
and the results of considerably over looo digestion experiments 
with single foods or combinations of food materials arc available. 
These were mostly with men, but .some were with women 
and with children. The larger part of these have lieen taken 
into account in the following estimations of the digestibility 
of the nutrients in different classes of food materials. The 
figures here shown are subject to revision as experimental data 
accumulate. They an* not to lx; tfiken as exact measures of 
the digestibility (or availability) of every kind of food in each 
given class, but they probably represent fairly well the; average 
digestibility of the clas.ses of food materials as ordinarily utilized 
in the mixed diet. 

5. Fuel Value of Food. — The potential cne;rgy of food is 
commonly measured as the amount of heat evolved when the 
food is completely oxidized. In the laboratory this is determined 
by burning the food in oxygen in a calorimeter. The results, 
which are known as the heat of combustion of the food, are 
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expressed in calories^ one calory being the amount of heat 
necessary to raise the temperature of one kilogram of water one 
degree centigrade. But it is to be observed that this unit is 


TAOLJi III. — Estimates of Heats of Combustion and of Fuel Value 
of Nuitients in Ofdinaty Mixed Diet. 


Nutrients. 

Heat of 
Combu.stion. 

Fuel Value. 

One gram of protein 

One gram of fats . 

One* gram of carbohydrates 

Calorics. 

9-40 

4-15 

Calorics. 

405 

8-93 

4-03 


employed simply from convenience, and without implication 
as to what extent the energy of food is converted into heat in 
the body. The unit employed in the measurement of some other 


greater than that which the body will actually derive from it. 
In the first place, as previously shown, part of the food will not 
be digested and absorbed. In the second place, the nitrogenous 
compounds absorbed are not completely oxidized in the body, 
the residuum being excreted in the urine as urea and other bodies 
that are capable of further oxidation in the calorimeter. The 
total heat of combustion of the food eaten must therefore be 
diminished by the heat of combustion of the oxidizable material 
rejected by the body, to find what amount of energy is actually 
available to the organism for the production of work and heat. 
The amount thus determined is commonly known as the fuel 
value of food. 

Rubner^s ^ commonly quoted estimates for the fuel value of the 
nutrients of mixed diet are, — ^for protein and carbohydrates 4-1, 
and for fats 9-3 calories per gram. According to the method of 
deduction, however, these factors were more applicable to digested 
than to total nutrients. Atwater * and associates have deduced. 


Table IV. -Quantities of AvailaJtde Nutrients and Energy in Daily Food Consumption of Persons in 

Different Circumstances. 



Numlier of 

Nutrients and Energy per Man per Day. 


Studies. 

Protein. 

Fat. 

Carbo- 

hydrates. 

Fuel Value. 

Persons with Actiue Work. 


Grams. 

Grams. 

Grams. 

Calories. 

English royal eiigiucerrs .... 

1 


79 

612 

3835 

IVussian machinists ..... 

1 

129 

107 

f ^>57 

42 t >5 

Swedish mechanics ..... 

5 

174 

105 

b 93 

4590 

Bavarian liimlM‘rmcii .... 

3 

120 

277 

702 

6015 

American Ininbornien .... 

5 

1.55 

327 

804 


Japanese rice cleaner .... 

1 

103 

IT 

917 


Japanese jinrikshaw runner 

Chinese farm labourers in California . 

I 

137 

22 

1010 


T 

*32 

90 

62 1 


American athletes ..... 

*9 

178 

U )2 

525 


American working men’s families 

13 


226 

694 


Persons with Ordinary Work. 






Bavarian mechanics ..... 

11 

112 

32 

553 

3060 

Bavarian farm labourers .... 

5 

I2^"» 

52 

526 

3200 

Russian fnsisanls ..... 

• . 

I T 9 

3 * 

.571 


Prussian prisoners ..... 

1 

117 

28 

620 


Swedish mechanics ..... 

6 

123 

75 

5<>7 


American working-men’s famili(s 

69 

105 

J35 

426 

■IH 

Persons with Light Work. 






American arti.sanK’ families 

21 

93 

107 

37 

358 

2880 

English tailors (prisoners) .... 

1 

121 

509 

2970 

(ternian slioemakers ..... 

1 

99 

73 

3(>7 

2()29 

Japanese prisoners ..... 

1 

43 

6 

444 

2110 

Professional and Business Men. 






Japanese professional men 

13 

75 

T5 

4OS 

2iqo 

Japanese students ..... 

8 

! 85 

18 

537 

2800 

Japanese military cadets .... 

n 

98 

20 

Oil 

31«5 

(Icrman physicians ..... 

2 

121 

90 

317 

2685 

Swedish medical students .... 

5 

117 

io8 

291 

2725 

Danish ])hysicians ..... 

I 

124 

133 

242 

2790 

Americc'in professional and business men and 



students ...... 

51 

98 

125 


3485 

Persons with Little nr no Exercise. 






Prussian ])rist)ners ..... 

2 

90 

27 


2400 

Japanese ]jrison<Ts ..... 

1 

3 f'» 

6 


1725 

Inmates of liouu^ for aged — Cermany . 

1 

85 

43 


2097 

Inmates of hos])itals for iiLsane America 

49 

80 

86 


2590 

Persons in Destitute Circumstances. \ 






f*russian working people .... 

13 

63 

43 

372 

384 

2215 

Italian mcclianics ..... 

5 

70 

36 

2225 

American working-men’s families 

TI 

69 

75 

263 

2085 


form of energy might be used instead, as, for example, the foot- 
ton, which represents the amount of energy necessary to raise 
one ton through one foot. 

The amount of energy which a given quantity of food w^ill 
produce on complete oxidation outside the body, however, is 


from data much more extensive than those available to Rubner, 
factors for total nutrients somewhat lower than these, as shown 

* Ztschr. Biol. 21 (1885), p, 377. 

■ Connecticut (Storrs) Agricultural Experiment Station Report 
(1899). 73 * 
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in Table III. These estimates seem to represent the best 
average factors at present available, but are subject to revision 
as knowledge is extended. 

The heats of combustion of all the fats in an ordinary mixed 
diet would average about 9*40 calorics per gram, but as only 
95 % would be available to the body^ the fuel value 

per gram would be (9*40 x 0-95 == ) 8*93 calories. Similarly, the 
average heat of combustion of carbohydrates of the diet would be 
about 4-15 calories per gram, and as 97 % of the total quantity 
is available to the Iwdy, the fuel value per gram would be 4*03. 
(It is commonly assumed that the resorbed fats and carbo- 
hydrates are completely oxidized in the body.) The heats of 
combustion of all the kinds of protein in the diet would average 
about 5*65 calorics per gram. Since about 92 % of the total 
protein would be available to the body, the potential energy of 
the available protein would be equivalent to (5-65 x 0*92 = ) 5.20 
calories ; but as the available protein is not completely oxidized 
allowance must be made for the potential energy of the incom- 
pletely oxidized residue. This is estimated as equivalent to 1.15 
calories for the 0*92 gram of available protein ; hence, the fuel 
value of the total protein is (5 • 20 - 1 • 1 5 = ) 4-05 calories per gram. 
Nutrients of the same class, but from different food materials, 
vary both in digestibility and in lieat of combustion, and hence 
in fuel value. ITiesc factors are therefore not so applic^ible to the 
nutrients of the separate articles in a diet as to those of the diet as 
a whole. 

6. Food Consumption.— Mxxch. information regarding the food 
consumption of people in various circumstances in different parts 
of the world has accumulated during the past twenty years, as a 
result of studies of actual dietaries in England, Germany, Italy, 
Russia, Sweden and elsewhere in Europe, in Japan and other 
oriental countries, and especially in the United States. Ihese 
studies commonly consist in ascertaining the kinds, amounts 
and composition of the different food materials consumed by a 
group of persons during a given period and the number of mcjds 
taken by each member of the group, and computing the quantities 
of the different nutrients in the food on the basis of one man for 
one day. When the members of the group are of different age, 
sex, occupation, &c,, account must be taken of the effect of these 
factors on consumption in estimating the value “ per man.” 
Men as a rule eat more than women under similar conditions, 
women more than children, and persons at active work more than 
those at sedenUiry occupation. The navvy, for example, who 
is constantly using up more nutritive material or body tissue to 
supply the energy required for his muscular work needs more 
protein and energy in his food than a bookkeeper who sits at lus 

desk all day. . , 

In making allowance for these differences, the various indi- 
viduals are commonly compared with a man at moderately active 
muscular work, who is taken as unity. A man at hard muscular 
work is reckoned at 1-2 times such an individual ; a man with 
light muscular work or a boy 15-16 years old, -g ; a man at 
sedentary occupation, woman at moderately active muscular 
work, boy 13-14 or girl 15-16 years old, -8 ; woman at light work, 
boy 12 or girl 13-14 old, -7 ; boy io-jt or girl 10-12 
years old, .6 ; child 6-9 years old, .5 ; child 2-5 years old, -4 ; 
child under 2 years, •3. These factors are by no means absolute 
or final, but are kised in part upon experimental data and in 
part upon arbitrary assumption. 

ITie Uital number of dietary studies on record is very large, 
but not all of them are complete enough to furnish reliable 
data. Upwards of 1000 are sufficiently accurate to be included 
in statistical averages of food consumed by people in different 
circumstances, ne^arly half of which have been made in the United 
States in the past deciide. The numl)er of persons in the indi- 
vidual studies has ranged from one to several hundred. Some 
typical results are shown in Table IV. 

7. Quantities of Nutrmits needed.— For the proper nourish- 
ment of the bodv, the importiint problem is how much protein, 
fats and carbohvdrates, or more simply, what amounts of protein 
and potential energy are needed under var>dng circumstances, 
to build and repair muscular and other tissues and to supply 


energy for muscular work, heat and other forms of energy. 
The answer to the problem is sought in the data obtained in 
dietary studies with considerable numbers of people, and in 
metabolism experiments with individuals in which the income 
and expenditure of the body are measured. From the informa- 
tion thus derived, different investigators have proposed so-called 
dietary standards, such as are shown in the Uible below, but 
unfortunately the experimental data are still insulllcient for 
entirely trustworthy figures of Uii.s sort ; hence the term 
“ standard ” as here used is misleading. The figures given are 
not to be considered as exact and final as that would suggest ; 
they are merely tentative estimates of the average daily amounts 
of nutrients and energy required. (It is to be esyuicially noted 
that these arc availalile nutrients and fuel value ralluT than 
total nutrients and energy.) Some of the values proposed by 
other investigators are slightly larger than these, and others 
arc decidedly smaller, but these are the ones that have hitherto 
been most commonly accepted in Europe and America. 


Tabt.e V.- Standards for Dietaries. AvaiUiNc Nutrients and 
Energy per Man per Dav. 



Protein. 

Jmt. 

I'arbo- 
hyd rates. 

h'uel 1 
V'alue. 1 

Vtnl's Standards. 

C'lrams.^ 

Grains. 

thams. 

! 

talorit.'s. 

Man at hard wcirk 


05 

-1.17 

3270 

Man at moderate work 

A twatrr's Slant! ards. 
Man at very hard 

JO<) 


• 1«.5 


muscular work 

Man at hard muscular 

it)! 

2 


1 

work 

Man at inodcTately 

I^S 



i 

active muscular work 
Man at light to 
motleraie muscular 

i >5 



.MOd 1 

! 

work 

Man at ** sedentary 
or Oman at moder- 

10.^ 

1 


.<050 

ately active work . 
Wo -nan at light inns 
cular V irk, or man 
without muscular 

02 



2700 

i 

( 

exercise 

i 


■■ 

'•J 45 d i 


8. Hygienic Economy of Food.— For people in good health, there 
are two imyxirtant rules to be observed in the regulation of llic 
diet. One is to choose the foods that “ agree ” with them, and 
to avoid those which they cannot dige.st and assimilate without 
harm ; and the other is to use such sorts and quantities of foods 
as will supply the kinds and amounts of nutrients needed by the 
body and yet to avoid burdening it with .superfluous material to 
he disposed of at the cost of health and stnuiglh. 

As for the first-mentioned rule, it is practically impossirilc to 
give information that may l>e iff more thim general applir^ation. 
There arc people who, because of some individual peculiarity, 
cannot use foods which for people in general are wholesome 
and nutritious. Some persons cannot endure milk, others suffer 
if they eat eggs, others have to eschew certain kinds of meat, or 
are made uncomfortable by fruit ; but such cases arc' e.yjc'plions. 
Verv little is known regarding the cause of the se conditions. It 
is possible that in the metabolic proces.scs to which the* ingredients 
of the food are subjected in the body, or c^c'n during digestion 
before the substances are actually taken into the body, cc^m- 
pounds mav be formed that are in one way or another injuricais. 
Whatever the cause may be, it is literally true in this sense that 
what is one man’s meat is another man’s poison, and each 
must learn for hirnscrlf what foods “ agree ” with him and what 
ones do not. But for the great majority of people in health, 


•* an<l carbohydrates is to furnish 

encrev their exact proportion in the dic;t is of small au.ount. i hc 
araouni. of either may vary largt.-ly accordin// to taste. 
sii-nnlv or other condition, as long a.s the total amount ol lioth » 
sufficient, togcthcT with the protein to furnish the required energy. 
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suitable combinations of the ordinary sorts of wholesome food 
materials make a healthful diet. On the other hand^ some foods 
are of particular value at times^ aside from their use for nourish* 
ment. Fruits and green vegetables often benefit people greatly^ 
not as nutriment merely, for they may have very little actud 
nutritive material, but because of fruit or vegetable acids or 


other substances which they contain, and which sometimes 
serve a most useful purpose. 

The proper observance of the second rule mentioned requires 
information regarding the demands of the body for food under 
different circumstances. To supply this information is one 
purpose of the effort to determine the so-called dietary standards 


Table VI . — Amounts of Nutrients and Energy Furnished for One Shilling in Food Materials at Ordinary Prices. 


Food Materials as Purchased. 

Ibices 
per It). 

i 

j 

One Shilling will buy 

Total Food 
Materials. 

Available Nutrients. 

Fuel 

Value. 

Protein 

Fat. 

Carbo- 

hydrates. 



s. 

d. 

tb. 

tb. 

lb. 

lb. 

Calories. 

Beef, round 


0 

TO 

1*20 

•22 

•14 


1,155 



0 


1-41 

•26 

•17 


1,235 



0 

5 

2-40 

•44 

•29 


2,105 

Beef, sirloin 


0 

10 

1-20 

•IQ 

•20 


1,225 



0 

9 

J -33 

•21 

•22 


1,360 



o 

8 

1*50 

. . 

. . 


. . 



0 

5 

2-40 


-- 



Beef, rib . . . 


0 

9 

i -33 

•19 

•19 


1,200 



0 

7} 

i*6o 


, . 





0 

4 i 

2*67 

•• 

•• 


•• 

Mutton, leg . 


0 

9 

*•33 

■20 

•20 


1,245 



0 

5 

2 -40 

*37 

•35 


2,245 

Fork, spare-rib 


0 

9 

1*33 

•17 

•3* 


l />45 



0 

7 

1*71 

-22 

•39 

.. 

2,110 

Pork, salt, fat 


0 

7 

1.71 

•03 

1-40 


6,023 



0 

5 

•2*40 

•04 

*•97 


8,460 

Pork, smoked liam . 

. 

0 

8 

T50 

•20 

■48 


2,435 



0 

4 i 

2*67 

•36 

•85 


4,3.30 

Fresh cod 

, 

0 

4 

3 ‘OCT 

•34 

■01 


710 



0 

3 

4*00 

■45 

•01 


945 

i Salt cod .... 

. 

0 

3} 

3-43 

-.54 

•07 


1,370 



0 

10 

1-20 

•07 

•OJ 

•04 

275 

Milk, whole, 4d. a qt. 


0 

2 

6*tx) 

•19 

•23 

.30 

1,915 

.. 3d. a qt. 

. 

0 


8*00 

•26 

.30 

•40 

2,550 

„ '2cl. a qt. 

• 

0 

I 

12-00 

•38 

•40 

•60 

1 3,825 

Milk, skimmed, 2d. a qt. 

• 

0 

1 

12-00 

•40 

•03 

•61 

2,085 

Butter .... 


1 

6 

.67 

•OJ 

•54 


2,320 



1 

3 

•80 

•01 

•64 

. . 

2,770 



I 

0 

1-00 

•01 

•8t 


3,460 

Margarine 

• 

0 

4 

3-00 


2-37 


10,080 

EpRs, 2s. a dozen . 


T 

4 

•75 

•10 

•07 


475 

., ijs. a dozen . 


I 

0 

1-00 

•13 

•09 

, , 

635 

„ is. a dozen . 

• 

0 

8 

1*50 

•19 

•13 


950 

Cheese .... 

, , 

0 

8 

1-50 

•38 

.48 

•04 

2,865 



0 

7 

1-71 

•43 

•55 

•04 

3.*65 



0 

5 

2-40 

•60 

.77 

•06 

4,585 

Wheat bread , 


0 

H 

10-67 

•76 


5-.57 

12,421 

Wheat flour 


0 

H 

7-64 

.67 

•07 

5-63 

12,110 



0 


8- 16 

•72 

•07 

6-01 

12.935 

Oatmeal 


0 


8-39 

i-ii 

•54 

5-54 

14.835 



1 0 


8- 16 

I -08 

•53 

5-39 

14*430 

Rice .... 

. 

0 

If 

6-86 

•45 

•02 

5-27 

10.795 

Potatoes 


0 

of 

i8-oo 

•25 

•02 

2-70 

5,605 



0 

ol 

24-00 

•34 

•02 

3-60 

7,470 

Beans .... 

• 

0 

2 

6-00 

105 

•10 

3-47 

8,960 

Sugar .... 

• 

1 

i 

6-86 

•• 

•• 

6*86 

12.760 
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mentioned above. It should be observed, however, that these 
are generally more applicable to the proper feeding of a group 
or class of people as a whole than for particular individuals 
in this class. The needs of individuals will vary largely from 
the average in accordance with the activity and individuality. 
Moreover, it is neither necessary nor desirable for the individual 
to follow any standard exactly from day to day. It is requisite 
only that the average supply shall be sufficient to meet the 
demands of the body during a given period. 

ITie cooking of food and other modes of preparing it for 
consumption have much to do with its nutritive value. Many 
materials which, owing to their mechanical condition or to 
some other cause, arc not particularly desirable food materials 
in their natural state, are quite nutritious when cooked or other- 
wise prepared for consumption. It is also a matter of common 
experience that well-cooked food is wholesome and appetizing, 
whereas the same material poorly prepared is unpalatable. 
There are three chief purposes of cooking ; the first is to change 
the meclianical condition of the food. Heating changes the 
structure of many food materials very materially, so that they 
may be more easily chewed and brought into a condition in which 
the digestive juices can act upon them more freely, and in this 
way probably influencing the ease and thoroughness of digestion. 
The second is to make the food more appetizing by improving 
the appearance or flavour or both. Food which is attractive to 
the eye and pleasing to the palate quickens the flow of saliva 
and other digestive juices and thus aids digestion. The third 
is to kill, by heat, disease germs, parasites or other dangerous 
organisms that may be contained in food. This is often a very 
important matter and applies to both animal and vegetable foods. 
Scrupulous neatness should always be observed in storing, 
handling and serving food. If ever cleanliness is desirable it 
must be in the tilings we eat, and every care should be taken to 
ensure it for the sake of health as well as of decency. (..Icanlincss 
in this connexion means not only absence of visible dirt, but 
freedom from undesirable bacteria and other minute organisms 
and from worms and other parasites. If food, raw or cooked, is 
kept in dirty places, peddled from dirty carts, prepared in dirty 
rooms and in dirty dishes, or exposed to foul air, disease germs 
and other offensive and dangerous substances may etisily enter it. 

Q. Pecuniary Economy of Food . — Statistics of economy and of 
cost of living in Great Britain, Germany and the United States 
show that at least half, and commonly more, of the income of 
wage-earners and other people in moderate circumstances is 
expended for subsistence. The relatively large cost of food, and 
the important influence of diet upon health and strength, make a 
more widespread understanding of the subject of dietetics very 
desirable. The maxim that “ the best is the cheapest ’’ does not 
apply to food. The “ best ” food, in the sense of that which is 
the finest in appearance and flavour and which is sold at the 
highest price, is not generally the most economical. 

The price of food is not regulated largely by its value for 
nutriment. Its agreeableness to the palate or to the buyer’s 
fancy is a large factor in determining the current demand and 
market price. There is no more nutriment in an ounce of protein 
or fat from the tender-loin of beef than from the round or shoulder. 
The protein of animal food has, however, some advantage over 
that of vegetable foods in t hat it is more thoroughly, and perhaps 
more easily, digested, for which reason it would be economical to 
pay somewhat more for the same quantity of nutritive material 
in the animal food. Furthermore, animal foods such as meats, 
fish and the like, gratify the palate as most vegetable foods do 
not. For persons in good health, foods in which the nutrients 
are the most expensive are like costly articles of adornment. 
People who can well afford them may be justified in buying 
them, but they are not economical. The most economical food 
is that which is at the same time most healthful and cheapest. 

The variations in the cost of the actual nutriment in different 
food materials may be illustrated by comparison of the amounts 
of nutrients obtained for a given sum in the materials as bought 
at ordinary market prices. This is done in Table VI., which 
shows the amounts of available nutrients contained in the quan- 
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tities of different food materials that may be purchased for one 
shilling at prices common in England. 

When proper attention is given to the needs of the body for 
food and the relation between cost and nutritive value of food 
materials, it will be found that with care in the purchase and skill 
in the preparation of food, considerable control may be had over 
the expensiveness of a palatable, nutritious and healthful diet. 

Authorities. -- Composition ok Foods : — Kdnig, Chemie der 
menschlichen NahrHUf;s~ Genussmittel \ Atwater and Bryant, 
“ Composition of American Food Materials,” Bui. 28, Ollico of 
Experimf?nt Stations, U.S. Department of Agriculture. Nutrition 
AND Dietetics : — Armsby, Principles of A nimal Nutrition ; Lusk. 
Tlte Science of Nutrition \ Burney Yco, Food in Health and Disease ; 
Munk and Uflelmann, IHe Erndhrung des gesunden und kfanken 
Menschen ; Von Leyden, Erndhrungstherapie und Didtciik ; Dujardin- 
^vuwmctz, H ygieiie alintentaire ) Hutchison, Fdorf and Dietetics', K, 
H. ChiitGnden, Physiological Economy in Nutrition (1904), Ntdrition of 
Man (1907) ; Atwater, ” Chemistry and Kconoiny ot Food,” Bill. 21, 
Office of E.vperinient Stations, U.S. Department of Agriculture. See 
also other Bulletins of the same office on compo.sition of food, results 
of dietary studies, metabolism experiments, &c., in the United States. 
Gf.nerai. Metahot-ism Voit, Physiologie des allgetneiiien Stuff- 
weehsels und der Erndhrung’, Hermann. Handbuch der Physiologie, 
Bd. vi. ; Von Noordon, Pathologie des Sloffwechsels ; Schafer. Text- 
Book of Physiology, vol. i. ; Atwater and Langworlhy, ” Digest of 
Metabolism Experiments,” Bui. .^5, Oflice of Experiment Stations, 
U.S. Department of Agriculture. (W. O. A. ; R. D. M.) 

DIETRICH, CHRISTIAN WILHELM ERNST (1712-^1774), 
German painter, was born at Weimar, where he was brought up 
early to the profession of art by his father Johann George, then 
painter of miniatures to the court of the duke. Having been sent 
to Dresden to perfect himself under the care of Alexander 'I'hicle, 
he had the good fortune to finish in two hours, at the age of 
eighteen, a picture which attracted the attention of the king of 
Saxony. Augustus II. was so pleased w'ith Dietrich’s readiness 
of hand that he gave him means to study abroad, and visit in 
! succession the chief cities of Italy and the Netherlands. There 
he learnt to copy and to imitate masters of the previous century 
with a vcrsfitility truly suqjrising. Winckelmann, to whom he 
had Ixjcn recommended, did not hesitate to call him the Raphael 
of landscape. Yet in this branch of his practice he merely 
imita ted Salvator Rosa and F vercl i ngen . Tic was more successful 
in aping the style of Rembrandt, and numerous cxamjiles of this 
habit may bo found in the galleries of St Petersburg, Vienna and 
Dresden. At Dresden, indeed, there are pictures acknowledged 
to be bis, Ijearing the fictitious dates of 1636 and 1638, and the. 
name of Rembrandt. Among Dietrich’s cleverest reproductions 
wc may account that of OsUide’s manner in the “ Itinerant 
Singers” at the National Gallery. His .skill in catching the 
character of the later masters of Holland is shown in candle- 
light .scenes, such as the “ S(|uirrel and the l^eep-Show ” at St 
Petersburg, where wc are easily reminded of Godfried Schalcken. 
Dietrich tried every branch of art except portraits, painting 
Italian and Dutch views alternately with Scripture scenes and 
still life. In 1741 he was appointed court painter to Augustus III. 
at Dresden, with an annual .salary of 400 thalers (£60), conditional 
on the production of four cabinet pictures a year. This condition, 
no doubt, accounts for the presence of fifty-two of the master’s 
panels and canva.ses in one of the rooms at the Dresden museum. 
Dietrich, though popular and probably the busiest artist of his 
time, never produced anything of his own ; and his imitations 
are necessarily inferior to the originals wliich he affected to copy. 
His best work is certainly that which he gave to engravings. 
A collection of these at the British Museum, produced on the 
general lines of earlier men, such as Ostade and Rembrandt, 
reveal both spirit and skill. Dietrich, after his return from the 
Peninsula, generally signed himself “ Dictericij,” and with this 
signature most of his extant pictures arc in.scribed. He died at 
Dresden, after he had successively filled the important appoint- 
ments of director of the school of painting at the Meis.sc;n porcelain 
factory and professor of the Dresden academy of art.s. 

DIETRICH OF BERN, the name given in German popular 
poetry to Theodoric the Great. I’lie legendary history of Dietrich 
differs so widely from the life of Theodoric that it has been 
suggested that the two were originally unconnected. Medieval 
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chroniclers, however, repeatedly asserted the identity of Dietrich 
and Theodoric, although the more critical noted the anachronisms 
involved in making Ermanaric (d. 376) and Attila (d. 453) con- 
temporary with Theodoric (b. 455). That the legend is based 
on vague historical reminiscences is proved by the retention of 
the names of Theodoric (Thiuda-reiks, Dietrich) and his father 
Theudemir (Dietmar), by Dietrich’s connexion with Bern 
(Verona) and Raben (Ravenna). Something of the Gothic king’s 
character descended to Dietrich, familiarly called the Berner, 
the favourite of German medieval saga heroes, although his 
story did not leave the same mark on later German literature as 
did that of the Nibelungs. The cycle of songs connected with his 
name in South Germany is partially preserved in the Heldmbuch 
{q.v,) in Dietrich's Flucht, the Rabefischlacht and Alpharts Tod; 
but it was reserved for an Icelandic author, writing in Norway 
in the i3thcentury, tocompile, with many romantic additions, a 
consecutive account of Dietrich. In this Norse prose redaction, 
known as the Vilkina Saga, or more correctly the Thidrekssaga, 
is incorporated much extraneous matter from the Nibelungen 
and Wayland legends, in fact practically the whole of south 
German heroic tradition. 

There are traces of a form of the Dietrich legend in which he 
was represented as starting out from Byzantium, in accordance 
with historical tradition, for his conquest of Italy. But this 
early disappeared, and was superseded by the existing legend, 
in which, perhaps by an “ epic fusion ” with his father Theudemir, 
he was associated with Attila, and tlien by an easy transition 
with Ermanaric. Dietrich was driven from his kingdom of 
Bern by his uncle Ermanaric. After years of exile at the court 
of Attila he returned with a Hunnish array to Italy, and defeated 
Ermanaric in the Rabenschlacht, or battle of Ravenna. Attila’s 
two sons, with Dietrich’s brother, fell in the fight, and Dietrich 
returned to Attila’s court to answer for the death of the young 
princes. This very improbable renunciation of the advantages of 
his victory suggests that in the original version of the story the 
Rabenschlacht was a defeat. In the poem of Ermenrichs Tod 
he is represented as slaying Ermanaric, as in fact Theodoric slew 
Odoacer. “ Otacher ” replaces Jlrmanaric as his adversary in the 
Hildebrandslied, which relates how thirty years after the earlier 
attempt he reconquered his I-,ombard kingdom. Dietrich’s long 
residence at Attila’s court represents the youth and early man- 
hood of Theodoric spent at the imperial court and fighting in the 
Balkiin peninsula, and, in accordance with epic custom, the period 
of exile was adorned with war-like exploits, with fights with 
dragons and giants, most of which had no essential connexion 
with the cycle. ^Fhe romantic poems of Kbnig Laurin, Sigenot, 
Eckenlied and Virginal are based largely on local traditions 
originally independent of Dietrich. The court of Attila (Etzel) 
was a ready bridge to the Nibelungen legend. In the final catas- 
trophe he was at length compelled, after steadily holding aloof 
from the combat, to avenge the slaughter of his Amelungs by 
the Burgundians, and delivered Hagen bound into the hands of 
Krieinhild. The flame breath which anger induced from him 
shows the influence of pure myth, but the talcs of his demonic 
origin and of his being carried off by the devil in the shape of a 
black horse may safely be put down to the clerical hostility to 
Theodoric’s Arianism. 

Generally speaking, Dietrich of Bern was the wise and just 
nmnarch as opposed to Ermanaric, the typical tyrant of Germanic 
legend. He w'as invari&bly represented as slow of provocation 
and a friend of peace, but once roused to battle not even Siegfried 
could withstand his onslaught. But probably Dietrich’s fight 
with Siegfried in Kriemhild’s rose garden at Worms is a late 
addition to the Rosengarten myth. The chief heroes of the 
Dietrich cycle are his tutor and companion in arms, Hildebrand 
(see Hildebrand, Lay ok), with his nephews the Wolfings 
.Mphart and Wolf hart ; Wittich, who renounced his allegiance 
to Dietrich and slew the sons of Attila ; Heime and Biterolf. 

The contents of the poems dealing with the Dietrich cycle are 
summarized by Uhland in Schriften zur GeschiMe der Dicktung und 
Sage (Stuttgart. 1873). The Thidrekssaga (od. C. Unger, Christiania. 
1S53) Is translated into German by F. H. v. der Hagen in Altdeutsche 
und aXtnordische Heldensagen (vols. i. and ii. 3rd cd., Breslau, 1872). 


F. C. 

A summary of it forms the concluding chapter of T. Hodgkin’s 
Theodoric the Goth (1891), The variations in the Dietrich legend in 
the Latin historians, in Old and Middle High German literature, 
and in the northern saga, can be studied in W. Grimm's Deutsche 
Heldensage (2nd ed. , Berlin. 1 867). There is a good account in English 
in F. E. Sandbach’s Heroic Saga-cycle of Dietrich of Bern (1906). 
forming No. 15 of Alfred Nutt's Popular Studies in Mythology, and 
another in M. Bentinck Smith's translation of Dr O. L. Jiriczek's 
Deutsche Heldensage (Northern Legends, London. 1902). For modem 
German authorities and commentators see B. Symons. Deutsche 
Heldensage " in II. Paul's Grd, d. german. Phil. (Strassburg, new ed., 
1905) ; also Goedek., Geschichte der deutschen Dicktung (i. 241-246). 

DIEZ, FRIEDRICH CHRISTIAN (1794-1876), German 
philologist, was born at Giessen, in Hesse-Darmstadt, on the 15th 
of March 1794. He was educated first at the gymnasium and 
then at the university of his native town. There he studied 
classics under Friedrich Gottlieb Welckcr (1 784-1868) who had 
just returned from a two years’ residence in Italy to fill the chair 
of archaeology and Greek literature. In was Welckcr who 
kindled in him a love of Italian poetry, and thus gave the first 
bent to his genius. In 1813 he joined the Hesse corps as a 
volunteer and served in the French campaign. Next year he 
returned to his books, and this short taste of military sei^^icc was 
the only break in a long and uneventful life of literary labours. 
By his parents’ desire he applied himself for a short time to law, 
but a visit to Goethe in 1818 gave a new direction to his studies, 
and determined his future career. Goethe had been reading 
Raynouard’s Selections from the Romance Poets, and advised the 
young scholar to explore the rich mine of Provencal literature 
which tlie French savant had opened up. This advice was 
eagerly followed, and henceforth Diez devoted himself to Romance 
literature. He thus became the founder of Romance philology. 
After supporting himself for some years by private teaching, he 
removed in 1822 to Bonn, where he held the position of privat- 
docent. In 1823 he published his first work, An Introduction 
to Romance Poetry ; in the following year appeared The Poetry 
of the Troubadours, and in 1829 The Lives and Works of the 
Troubadours. In 1830 he was called to the chair of modern 
literature. Tlie rest of his life was mainly occupied with the 
composition of the two great works on which his fame rests, the 
Grammar of the Romance Languages (1836-1844), and the Lexicon 
of the Romance Languages — Italian, Spanish and French (1853) ; 
in these two works Diez did for the Romance group of languages 
what Jacob Grimm did for the Teutonic family. He died at 
Bonn on the 29th of May 1876. 

The earliest French philologists, such as Perion and Honri Estienne, 
had sought to discover the origin of Frcncli in Greek and even in 
Hebrew. For more than a century Menage’s Etymological Dictionary 
held the field without a rival. Considering the time at which it was 
written (1650), it was a meritorious work, but jihilology w'as then in 
the emi>irical stage, and many of Menage's derivations (such as 
that of rat " from the Latin “ mus," or of “ haricot ” from “ faba ”) 
liave since become bywords among philologists. A great advance 
was made by Raynouard. who by his critical editions of the works 
of the Troubadours, published in the first years of the 19th cimtiiry. 
laid the foundations on which Diez afterwards built. The difftirence 
l^ctween Dicz's method and that of his predecessors Ls well statetl by 
him in the preface to his dictionary. In sum it is the difference 
between science and guess-work. The scientific method is to follow 
implicitly the discovered principles and rules of phonology, and not 
to .swerve a foot's breadth from them unk;ss plain, actual exceptions 
shall justify it ; to follow the genius of the language, and by cross- 
<iucstianing to elicit its secrets ; to gauge each letter and estimate 
the value which attaches to it in each position ; and lastly to possess 
the true philosophic spirit which is prepared to welcome any new 
fact, though it may modify or upset the most cherished theory. 
Such is the historical method which Diez pursues in his grammar 
and dictionary. To collect and arrange facts is. as he tells us, the 
sole secret of his success, and he adds in other words the famous 
apophthegm of Newton, hypotheses non fingo." The introduction 
to the grammar consists of two parts : - the first discusses the X^atin, 
Greek and Teutonic elements common to the Romance languages ; 
the second treats of the six dialects separately, their origin and the 
elements peculiar to each. The grammar itself is divided into four 
books, on phonology, on flexion, on the formation of words by 
composition and derivation, and on syntax. 

His dictionary is divided into two parts. The first contains words 
common to two at least of the three principal groups of Romance : 
— Italian, Spanish and Portuguese, and Provencal and French. The 
Italian, as nearest the original, is placed at the head of each article. 
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The second part treats of words peculiar to one group. There is no 
separate glossary of Wallachian. 

Of the introduction to tlie grammar there is an English translation 
by C. B. Cayley. The dictionary has been published in a remodelled 
form for English readers by T. C. Donkin. 

D1EZ» a town of Germany, in the Prussian province of Ilesse- 
Nassau, romantically situated in the deep valley of the Lahn, 
here crossed by an old bridge, 30 m. E. from Coblenz on the 
railway to Wetzlar. Pop. 4500. It is overlooked by a former 
castle of tlie counts of Nassau-Dillenburg, now a prison. Close 
by, on an eminence above the river, lies the castle of Oranicn- 
stein, formerly a Benedictine nunnery and now a cadet school, 
with beautiful gardens. There are a Roman Catholic and two 
Evangelical churches. The new pwirt of the town is well built 
and contains numerous pretty villa residences. In addition to 
extensive iron-works there are sawmills and tanneries. In the 
vicinity are Fachingen, celebrated for its mineral waters, and 
the majestic castle of Schaumburg belonging to the prince of 
Waldeck-Pyrmont. 

differences, calculus 0¥ (Theory of Finite DiOerences), 
that branch of mathematics which deals with the successive 
differences of the terms of a series. 

1. The most important of the cases to which mathematical 
methods can be applied are those in which the terms of the series 
are the values, taken at stated intervals (regular or irregular), of 
a continuously varying quantity. In these cases the formulae 
of finite differences enable certain quantities, whose exact value 
depends on the law of variation (f.c. the law which governs the 
relative magnitude of these terms) to be calculated, often with 
great accuracy, from the given terms of the series, without 
explicit reference to the law of variation itself. The methods 
used may be extended to cases where the scries is a double series 
(series of double entry), i.e. where the value of each term depends 
on the values of a pair of other quantities. 

2. The first differences of a series are obtained by subtracting 
from each term the term immediately preceding it. If these are 
treated as terms of a new series, the first differences of this series 
arc the second differences of the original series ; and so on. 
The successive differences are also called differences of the first, 
second, . . . order. The differences of successive orders are most 
conveniently arranged in successive columns of a table thus : — 


Term. 

jst Dili. 

h - a 
c-h 
d--c 
e-^d 

2nd Dili. 

3nl Dili. 

4 I II Diff. 

a 

b 

c 

d 

e 

c-26 + a 
</ - 2r + /y 
e-2d-\-c 

d - 3c + 3^ ~ a 
^ *1’ 3^^ - ^ 

tf-4rf+0c-46 + « 




Algebra of Differences and Sums. 

3. The formal relations botween the terms of the series and the 
differences may be seen l)y comparing the c'lrrangcments (A) and (H) 
in fig. I. In (A) the various terms and differences are the same as in 

§ 2. but placed dilTercntly. In 
(A) ( a ) (B) (B) we take a new series of 

terms a, ff, 7 5, commencing 
with the same term a, and take 
the succcrssivc sums of pairs of 
terms, instead of tlie successive 
differences, but plact? them to 
the left iiistirad of to tlu^ right. 
It will be siren, in the first 
phicc, that the successive terms 
in (A), reading dovrnwards to the right, and the succc-ssivc? 
terms in {B). reading downwards to the left, consist each of 
a series of terms whose coefficients follow the Ifinomial law ; i.e. 
the coefficients in h~a, c- 2h + a, d - 3c + 3^/ - a, . . . and in 
a + /3, a + 2ff+y, a +3)3 +37+^. • • • are respectively the same Jis 
in y-x, {y-x)*, (y-A')®. • • • and in A + y, (A + y)*, (A+y)®, . . . 
In the second place, it will be seen that the relations between the 
various terms in (A) arc identical with the relations Ix+ween the 
similarly placed terras in (B) : e.g. ff+yin the difference of a +2)8 +7 
and a+ff, just a.s c-b is the difference of c and b : and d-c is tlie sum 
of c-fe and d-^zc + b, just as )8+27+5 is the sum of /3+7 and 7+d. 
Hence if we take /3, 7, 5. . . . of (B) as being the same as h-a. 
c-26 + fl, ... of (A), all corresponding terms in the 

two diagrams will be the same. 

Thus we obtain the two principal formulae conntKrting terms and 
differences. If wc provisionally describe i/- a, c-2i/+ a, . . . as the 


first, second, . . . differences of the particular term a (§ y). then 
(i.) the nth difference of a is 


where f./j . . . are the («+ i)th. nth, . . . iiTiiis of the scries a, 5, r, 
. . . ; the ccHrlficients being those of the terms in llie expansion of 
(y-A)**: and (ii.) the (M+i)th term of the scries, i.i;. the nth term 
after a, is 

. . . 

1.2 

where 7, . . . arc the first, second. . . . differences of a; the 
coefficients being those of the terms in the expansion of (A + y)» 

4. Now suppose we treat the terms a, /», c, . . . as lieing them- 
selves the first differences of another series, 'rhen, if the first leim 
of this series is N, the subsequent terms are N + N + « + /;. N + « + 
b-jrc, . . i.e. the difference between the (K + i)th term and the 
first term is the sum of the first n terms of the original series. 'I’iie 
term N , in the diagram (A), will come above and to the left of a ; and 
we see, by (ii.) of § 3, that tJie .sum of the first n terms of the original 
series is 


(N + na + — -~^+ . . . '\-N = na+— — 

\ 1.2 " ) J .2 ' I . 2 . 

5. As an example, take the arithmetical series 


7+. . . 


a, a + />, a-A’Zp, . . . 

The first differences arc /i, />,/>,.. ., and the differences of any higher 
order arc zero. Hence, by (ii.) of § 3, tiie ( » + 1 )th ttum is a + np, and, 
by § 4, the sum of the first n terms is na + A «(« - j )/>=: 1 ti{2u + (n - i)/>}. 

6. As another example, take the series” r, 8, 27, . *. . the terms of 
which are the cubes of 1, 2, 3, . . . The first, .second and third 
differtmees of tlio first term are 7. 12 and (> ; and it iiiaj^ be shown 
(§ *4 (i-)) that all diffijrences of a higher onhir are zero. Hence the 
sum of th(i first n terms is 

M+7 +12 +() - — 

1.2 1.2.3 1.2. 3. 4 

iH*+.i«* + iu==-.-{Jw(« + i)}*. 

7. In § 3 we have described Zi-a, e-zb-i-a, ... as the first, 
second, . . . differences of a. This ascrijiiion of the dillerences 
to particular terms of the series is quitis arbitrary. If we read the 
diiie^ellcc^s in the table ot § 2 njiwarcis to the right instead of down- 
wards to the right, wt? might describe e-d, e-'-zd + c, ... as the 
first, second. . . . differences of r. On tlu^ other liand. the term of 
greatest weight in ^^- 'zb‘^ a, i.e, the term wliicli has the numerically 
greatest coefficient, is b, end therefore e-2b-\ a might properly be 
regarded as the .secoiul dillerem.'e of b ; and similarly - 4^ + <)C - 4 />+ a 
might be regarded as the fourth difhriejice of c. These thM*e 
method'* of regarding the ditfenrnces lead to three different sy.stems 
of notation, w’dch art* described in §§ tj, 10 and j t. 


Notation of Differences and Sums. 

8 , It is convenient to denotcr the terms a, h, r, ... of the seriirs 
by w,„ M|, Mj. ... If we ine.nrly liave the terms of the series, 
may \yo regarded as meaning the (« +1)111 term. Usually, however, 
the terms are the vahiirs of a tjiuinlity n, which is a function of 
another quantity a, and the values of a, to wdiieli a, h, i , . . . corre- 
spond, proceed by a constant <iiflf;rence. h. If Aq and if„ are a jiair 
of corresj)onrling values of a and «, and if any ot her va liie .r„ 4 mh of a 
and the corresponding value of w are denoted by .r,i» and Um, then 
the terms of the series will be . . . u„., . . ., corre- 

sponding to values of a denoted by . . . x^..^, a„_i, a„. a„+,, An.j y. . . . 

g. In the advancing different e notaiinn is denoted by 

A«„. Tlie differences An^, Auj, Am.j . . . may Iheii In; regarded as 
values of a function iSii cor responding to values of a ]>rocceding l>y 
constant difference h ; and then+ore. Ai/„^j - Att„ is denoted by AAu„, 
or, more briefly, A^ir,*; and so on. Hence the table of differences in 
§ 2, with the corresponding values of a and of u ])laced oi>positc each 
othf'r in the ordinary tnaniuT of mathematical tables, becomes 


A 

U 

1st Dili. 

2nd Dill. 

31(1 liiff. 

4th Diff. 



AWn^i 



Ahfn-4 . . . 

'^*1 1 


Affn_, 

SrHn-i 


A<«„>.3 . . . 

^ n 

«« 

Am« 



Ah«„„y . . . 

*"+l 


Au«+, 


A*m„ 

. . . 




• 

A*«„ . . . 


Tlie terms of th»* series of which . . . u„.... u„, • . • arc 

the first differences are denoted by 2 ;m, with jiroper suffixes, so 
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that this series is . . . SWn, .... The suffixes are 

chosen so that we may have whatever n may be ; and 

therefore (§ 4) SUn may be regarded as being the sum of the terms 
of the scries up to and including Thus if we write 

where C is any constant, wc shall have 

\ + =; C + Un—i + If 

~ f- 'I" i I' **n— 1 + 

and so on. This is true whatever C may be. so that the knowledge 
of . . . Un. . . . gives us no knowledge of the exact value 

of 2 }Um ; in other words, C is an arbitrary constant, the value of 
which must lx; supposed to l)e tiie same throughout any operations in 
which we arc concerned with values of corresponding to diherent 
suffixes. 

There is another symbol £. used in conjunction with u to denote 
the next term in the series. Thus Eu^ means so tliat 

KUn = ''n + AMn. 

JO. Corresponding to the advancing-difterence notation there is 
a recedinf*-difference notation, in which is regarded as 

a difference of Mn-fn mid may lx; denoted by A'un^.i. and similarly 
- 2Wn+«n-i may be denoted by This notation is only 

required for certain special purposes, and the usage is not settled 

(§ 19 (ii-))- 

II. Tlie central ’ difference notation depends on treating 
ttn4.i - 2Un second difference of and therefore as 
corresponding to tlie value Xn ; but there is no settled system of 
notation. The following seems to be the most convenient. Since u„ is 
a function of x„, and the second difference UH+a**- is a func- 
tion of Xn+i, the first difference -Un must be regarded as a func- 
tion of A'rt+j. i.e. of 4 (^«+^h+i). Wc therefore write 
and each difference in tlie talde in § g will have the same suffix 
as the value of x in the same horizontal liiu^ ; or, if the difference 
is of an odd order, its suffix will lx; the means of those of the two 
nearest values of .r. This is shown in the table lx;low. 

In this notation, instead of using the symbol E, we use a symbol fi 
to denote the mean of two consecutive values of m, or of two consecu- 
tive differeiicijs of the same? order, the suffix(?s being assigned on the 
same principle as in the case of the difference's. Tlius 

/t*M« 4 l= 4 («n + WH+i). + &c. 

If wc take the means of the differences of odd order immediately 
above and below the horizontal line through any value of x, these 
meiins, with the differences of even order in that line, constitute the 
central differences of the corresponding value of m. Thu.s the table 
of central differences is as follows, the values obtained as means 
being placed in brackets to distinguish them from the actual 
difference's : - 



Similarly, by taking the; means of consecutive values of h and also 
of comsccutive differences of even order, we should get a scries of 
terms and differences central to the intervals to 

A'li, . . . 

The terms of the series of which the values of w are the first differ- 
ences are denoted by <ru, with suffixes on the same principle ; the 
suffixes being chosen so that shall be equal to Thus, if 

then 


= C + + O’Wn+l = &C., 

and also 


= r + ^0-»f„ssC + f/n_2 + '<n-| + 5WH. &C., 


C being an arbitrary constant which must remain the same through- 
out any series of operations. 


Of>erators and Sytnlmlic Methods. 

12. There are two further stages in the use of the symbols A. S, 
8, a, &c., which are not essential for elementary treatment but 
lead to powerful methods of deduction. 

(i.) Instead of treating Au as a function of x. so that Am* means 
(Au)n, we may regard A as denoting an operation performed on «, 
and take A«* as meaning A.«„. This applies to the other symbols 


E, d, &c., whether taken simply or in combination. Thus AEm* 
means that we first replace tt* by «w4i> and then replace this by 
*** 

(ii.) The operations A, £, 8, and /a. whether performed separately 
or in combination, or in combination also with numerical multipUers 
and with the operation of differentiation denoted by D(iealdx), 
follow the ordinary rules of algebra : e.g. A(UM-HVn)=^f^«+Af;M, 
ADmmsDAmn, &c. Hence the symbols can be separated from the 
functions on which the; operations are performed, and treated as 
if they were algebraical quantities. For instance, we have 

E.ttnSS = Un + Air* = 1 .m* + A.m*, 

so that wc may write E = i+A, or A=E- r. The first of these is 
nothing more than a statement, in concise form, that if we take two 
quantities, subtract the first from the second, and add the result to 
the first, we get the second. This seems almost a truism. But. if 
wc deduce E“s=(t +A)*», A"=(E-i)", and expand by the binomial 
theorem and then opiTate on Mq. we get the general formulae 

Wn = «o+wAMo + 2 ^Y^ A*Mo+ . . . +A«Mo. 

A««o=«n“«Mn-i+^~^ • • • + ( “ 

which are identical with the formulae in (ii.) and (i.) of § 3. 

(iii.) What has been said under (ii.) applies, with certain rc.scrvations, 
to the opt;rations S and a, and to the operation which represents 
integration. The latter is sometimes denoted by D"' ; and, since 
ASmmsm*, and we might similarly replace 2 and <r by 

A-* and These symbols can be combined with A, E, &c. 

according to the ordinary laws of algebra, provided that proper 
account is taken of the arbitrary constants introduced by the 
operations D”^, A~‘, 

A p plications to A Igehraical Series. 

13. Summation of Series. If «r denotes the (i'4-i)th term of a 

series, and if Vr is a function of r such that Avr=Ur for all integral 

values of r, then the sum of the terms Um. Wm+i m„ is 

w»+j “ Vtn. Thus the sum of a number of terms of a series may often 
be found by inspection, in the same kind of way that an integral 
is found. 

14. national Integral Inunctions. — (i.) If «r is a rational integral 
function of r of degree; />, then A«r is a rational integral function of r 
of degree />- t. 

(ii.) A particular case is that of a factorial, i.e. a product of the 
form (r-|-rt.+ i)(r + rt4 2) . . . (r-t-fe), each factor exceeding the pre- 
ceding factor by j . We have 

A.(r + «+T) (r + rt + z) . . . (rH ft)s=(/>-a).(r+fl4-2) . . . (r+6), 
whence, changing a into a - i, 

2(r-f a+i)(r-i-«-|’2) . . . (r + />) = rt>«s/. + (r + ff)(r-|-fl + 1) . . . 

(r + fc)/(fe-a+ i). 

A similar method can be applied to the series whose (r+J)th 
term is of the form (r + a + 2) . . . (r + b). 

(iii.) Any rational integral function can be converted into the sum 
of a numl>er of factorials ; and thus the sum of a scries of which such 
a function is the general term can be found. For example, it may 
lx; shown in this way that the sum of the /)th powers of the first n 
natural numbers is a rational integral function of n of degree p + i, 
the coi;fficient of being i/(/^+ i). 

Difference - equaiions . — The summation of the scries . . . 
+ ««+2 + Wn.-i + Mn is a solutiou of the difference-equation Ae„ = M„4.|. 
which may also be written (E- i)t'*=:M*^.]. This is a simple form 
of difference-equation. There are several forms which have been 
investigated ; a simple form, more general than the above, is the 
linear equation with constant coefficients — 

Vw+m'l* ■f' 8'f' • • • = 

w'hcrc a,, constants, and N is a given function of n. 

This may Ixj written 

(E«-Ha,E»“^-f- . . . +<im)vn=N 
or 

(E-je>,) (E-/>8) . . . (E- />„) r„=N. 

The solution, if . />«» are all different, is Vn^Cyp^+ 

. . . + V*, where C-i, Cg . . . are constants, and 

f;*=sV* IS any one solution of the equation. The method of finding 
a value for V* depends on the form of N. Certain modifications are 
required when two or more of the ^*s arc equal. 

It should bi; observed, in all cases of this kind, that, in describing 
C„ C.2 as " constants,” it is meant that the value of any one, as Cj, is 
the same for all values of n occurring in the series. A ** constant *' 
may, however, be a periodic function of n. 

Applications to Continuous Functions. 

16. The cases of greatest practical importance are those in which 
f# is a continuous function of x. The terms m,, . . . of the serie.s 

then represent the successive values of u corresponding to x^x^, x^ 

. . . Ine important applications of the theorj^ m these cases are to 
(i.) relations between differences and differential coefficients, (ii.) 
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interpolation, or the determination of intermediate values of «, and 
(iii.) relations between sums and integrals. 

17. Starting from any pair of values Xq and we may suppose 
the interval h from Xq to x^ to be divided into q equal portions. If 
we suppose the corresponding values of u to be obtained, and their 
differences taken, the successive advancing differences of «o being 
denoted by 0Wo, 0 *Mo • • •» we have (§ 3 (ii.)) 

Wi = «o + + . . . . 

When q is made indefinitely great, this (writing f{x) for u) becomes 
Taylor’s Theorem (Infinitesimal Calculus) 

/(;r | A)=/(.r) + A/'W+^r(;f)+. . . . 

which, expressed in terms of operators, is 

KSI+AD+-— D*+ — - D^-f . . . 

1.2 1.2.3 

This gives the relation between A and D. Also we have 

l/jjSr + 2 <yt)l/Q+ — ~0 *Mo+ . . . 

I' 3^01/0 + . . . 


and the difference between this and the true value of the area can 
lx? expre.s.scd as the ditierence of two expressions, one of which is a 
function of a'm, and the other is the same function of 
Denoting these by 0(2r«) and 0 (awh), wc have 


r'‘*’w+i 


l/£/.V= // 


m+\) H 0(A'm+i) - 


Adding a .scries of .similar expressions, w'e find 


[Xn 

I l/m.| 1 + /^m.| a+ • • • + + i W»} + ^( Li) 

•^Xfn 

The function 0(.v) can be t?xpre.sscd in term.s either of difterenlia! 
coefficients of u or of advancmg or central differences ; thus there 
arc three formulae. 

(i.) The Euler-Maclaurin formula, properly so callcxl, (due inde- 
ixmdenlly to Euler and Alaclaurin) is 


f 


mix = h.fitntn 




rf.v“ 




where Bj, Bg. . . . arc Bernoulli's numbers. 

(ii.) If we. e-xpress ditferential coeilicients in ttTin.s of advancing 
differences, we get a theorem which is due to I.aplace : 


and. if p is any integer, 

From these equations u^/^ could be expressed in terms of Mq, 

Ui, . . . ; this is a particular case of interpolation {q.v.), 

t8. Differences and Differential Coefficients. The various formulae 
are most quickly oVitained by syrnbolical melliods; i.e. by diraling 
with the operators A, E, D, ... as if IJiiry wenr algebraical 
quantities. Thus tlie relation I:‘;=r*i*(§ 17) gives 

/i/.) = log4i+A) = A- JA*+JA« . . . 

“■ iA»»„+JAX .... 

The formulae connecting central differences with differential 
coefficients are Iiased on the relations /m^scosh ^^1)= |-tf"fw^), 

5 = 2 sinh c an<l may be grouped as follows ; — 

T . . .)«o ] 

= T + . . . )«« I 

i • • • )»o I 

= I . . . )«o J 


\ i . . . )mj 

S«,= (A1) 1 -s'.A-’D'.f ..',.t,A''I>'’H . . . )M, 

(A«D» + AAMV + iifJ,A«l)'>-| ...)«, 

5'‘«i = . . . )Mi 

. . . )ttj 


«0 = «n 

AU«„ = (;i«- + j'lM®''- . . ■)«. 
A*n*M„=(S“ . . .)«. 
A“r)’»„=(>s’- |M‘+ . . .)». 

A*T>««„=( 9 ‘ .. .)«. 


I 

T I udx=fiff(Un - iin) - iL Ai/„ - A/^u) + -A (A®»,. - A*m,)) 

* Jxo - y«’*o(A'V„ - A-'/r,,) ~ A\,) 

For practical calculations this may more conveniciifly be w ritten 

1 r^** 

- ire/.v:~ga-(n„-- /f,,)-l I's'A/f,,-- JAX l-UA'a,,- . . .) 

/v„ iA'»n„TSi:A'=if„- . . .). 

when^ accented diflen‘nces di nott^ that ilur values of 1/ are read back 
wards from ; i.e. A'm„ denotes not (as in § 10) u„ - ««„j. 

(iii.) Exjiressed in terms of central diffirivnces this becomes 

1 

j I mix-- iAa{u „ ' //„) - ]*s /j^5n„ -I- -Vo - . . . 

Jx„ fiPito'l . . . 

/tt(F - iV'^ I* "" T6 1 4 i 1.5' t ft ftVsVu ~ • • •) (^^» - »o) • 

(iv.) There arc variants of thew? formulae, due to taking liiim+i 
the first ap3>roximation to the area ot the curve between Um aiul 
:ftn+i', lormiilae involve the sum Wj + Mj-f . . . Uq) 

(.see Wensu uation). 

20. 'fin* fonmilae in the last section can lx; obtained by symbolical 
methods from ilu rt'lalion 

-A /"''•• = A = aT)-"- 

Thus for central ilifferenccs, if we write O^. khli, we have /A=cosh 0 , 
5=2 sinh o-=5~', ami the result in (iii.) corresponds to tin* formula 

.sinh 0 -- 0 cosh 0/(1 \ J sinh “tt — 3-,, sinli sinh "f/- . . .). 

KliFERliNCEs. --'fluTf; is iio leceut English work on tin* llieory of 
finite^ differences as a whole. (L Boole's J'iniic JUffeicnccs (ist ed., 
1.S60, 2iid ed., txiited ]>y J. F. Moulton, 1872) is a eoinprehen.sive 
lTeati.se, in which symbolical iiu^tliods aie employed very early. 
A. A. Markoff's IHlferemenrethnnn^ (fieiman Irans., iffyo) con; tains 
general formulae. (Both these works ignore central differences.) 
LncycL dvr math. Il’m. vol. i. pt. 2, i»p. oi‘i-o3;i. u'-'^y also lx* con- 
sulted. An elementary ireatnu'iif ol tlie snlqect will be loiind in 
many text-books, f.g. (’Iiry.slal’s Alychra (^ff. 2, cli. xxxi,). 
A. W. Sunderland, Notes on J’inite Differences (1885), is intended for 
actuarial sturlents. \’arious central- difference fommlair witli refer- 
ences are. given in /*r.»r. I.iOfd. Math. Soc. xxxi. pp. 449-488. For 
other references see 1 .\ i i;ri*ui.ation. (\V. 1". Sn.) 


(M - H i g-i,/43 * - i-A- 4 /i 5‘- -f- ...)«* 
Al)w*"'f5- ij\5'‘ I flJjyS* . . .)«4 
A*D*M4 {^l 8 ^ a\M5* + • ■ ’)^H 

. . .)Wi 


When M is a rational integral function of x, each of the above .series 
is a terminating series. In other cases the scries will be an infinite 
one, and may be divergent ; but it may be used for purposes of 
a3q.)rc)ximation up to a certain point, and there w'ill be a “ remainder,’* 
the limits of whose magnitude will be determinate. 

19. Sums and Integrals . — The relation betw'een a sum and an 
integral is usually oxpre.s.sed by the Euler-Maclaurin formula. The 
twineixfie of this formula is that, if «« and are ordinates of a 
curve, distant h from one another, then for a fir.st approximation to 
the area of the curve between «„ and m»,h we have + 


DIFFERENTIAL EQUATION, in miithcniatirs, a relation be- 
tween one or niore functions and their difTerential coefficients. 
TJie .subject is treated here in two part.> : (i) .in elementary 
introduction dealing with the more ctjmmonly recognized types 
of differential equations which can Ix^ solved by rule ; and (2) the 
general theory. 

Dart I. — Ulnncntary I nifttdaclion. 


Of equations involving only one independent varialffc, .r (known 
as nfdinary diffcrentifil ef|nations), and one dependent vari;dde, r, 
ami containing only the i'lrst differential coefficient dyjdx (and there- 
fore said to be. of the first f>rder). th.e simplest form is that reducible 


to the type 


dyldx^f{x)!V[y), 


leading to the result /F(v)</y-//(T)rf.v = A. whore A is an arbitrary 
constant : this result is said to solve the differential (equation, tlie 
])roblem of evaluating the integrals belonging to the integral calculus. 

VIJI. S 
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Another simple form is 

dyIdx+yPssQ, 

where P, Q arc functions of x only ; this is known as the Uncar equa- 
tion. since it contains y and dyjdx only to the first degree. If 
fPdx ss u, we clearly have 

SO that y=:c-*^{fc”Q(/x+A) solves the equation, and is the only 
possible solution, A being an arbitrary constant. The rule for the 
solution of the linear equation is thus to multiply the equation by 
e^, where w=/IW.v. 

A third simple and important form is that denoted by 


y=px+/{p), 

where p is an abbreviation for dyjdx ; this is known as Clairaut’s 
form. By diiferentiation in regard to x itr gives 


p=‘p+’‘%+np) 


d± 

•dx' 


w'here 


r{p)=~jlp); 


thus, either (i.) dpjdx^o, that is, p is constant on the curve satis- 
fying the differential equation, which curve is thus any one of the 
straight lines y^cx+f(c), whtjrc c is an arbitrary constant, or else, 
(ii.) +/'(/») =o ; if this latter hypothesis be taken, and p be eliminated 
between jr +/'(/>) =o find y=i/».r +/(/)), a relation connecting x and y» 
not containing sin arbitrary constant, will be found, which obviously 
represents the envelope of the straight lines y^cx+f{c). 

In general if a differential equation ip(x,y, dyjdx) bo satisfied 
by any one of the curves F(j:, y, t ) — o. where i is an arbitrary constant, 
it is clear that the envelope of tluise curves, when existent, must 
also satisfy the diflorential equation; for this equation ]m'scribes 
a relation connecting only the co-ordinates x, y and the differential 
coefficient dyjdx, and these three quantities are the same at any 
point of the env(flope for the envelope and for the particular curve 
of the family which there touches thc^ envelope. The relation ex- 
pressing the (equation of the env(;lope is calksl a ainnular solution of 
tile differential equation, meaning an isolated .solution, as not being 
one of a family of curves dej^ending upon an arbitrary parameter. 

An extended form of Clairaut’s equation expressed by 

y^xnp)'\m 

may be similarly solved by first differentiating in regard to p, ■when 
it reduces to a linear (Hpiation of which x is the dependent and p the 
independiuit variable; from tlie integralof this linear equation. and the 
original differential eipiation, the quantity p is then to eliminated. 

Other tyjies of solvable differential equations of the first order 
are (r) 

Md)7dA-=N. 


where M, N an* homogeneous polynomials in x and y, of the same 
order; by iiutting r»=y/A' and tdiminating v, the equation becomes 
of the first typt; considered above, in %> and ,v. .-Vn equation (aB^&A) 

(fiA' -I- hy + f)dyjdxy^i Ax + By H- C 

may be reduced to this rule by first initling a + A. y-l /f for x and y, 
an<l determining h, k so that wA-f-ftA + e— o. Ah+ BA-i C=o. 

(2) An equation in which y does not explicitly occur, 

/(a, dyjdx)==o. 

may, tlicoretictilly, be reduced to the ty])e dyjdx=F{x) ; .similarly 
an equation F(r, dyjdx) =0. 

(3) An equation 

/{dyidx, X, } )=o. 

which is an integral polynomial in dyjdx, may, theoretically, be 
solved for dyjdx, as an algebraic equation ; to any root dyjdx=F^{x, y) 
corresponds, suppose, a solution 0,(a, y, c)=o. where c is an arbi- 
trary constant; the ])roduct equation 0 i(a-, y, f)0.j(A, y. r) . . .=0, 
consisting of as many factors as tliere were values of dyjdx, is 
effectively as general as if we wrote 0 i(a. y, r,)02(T, y, r*) . . .=0 ; 
for, to evaluate the first form, we must necessarily consider the 
factors separately, and nothing is then gained by the multiple 
notation for the various arbitrary constants. Tin? equation 
0 i('. V. y, c) • • • =0 is thus the solution of the given differ- 

ential eeptaiion. 

In all these cases there is, except for cases of singular solutions, one 
and only one arbitrary constant in the most general .solution of the 
differential equation ; that this must necessarily be so we may taktj 
as obvious, the differential equation being snppo.scd to arise by 
elimination of this constant from the equation expressing its solution 
and the equation obtainable from this by differentiation in regard 
t o X. 

\ further ty])e of differential equation of the first order, of the form 
dyjdx = A + By + Cy* 

in which A, B, C are functions of x. will be briefly considered below 
under differential equations of the second order. 

When we pass to ordinai-y differential equations of the second order, 
that is, tho.se expressing a relation between x, y, dyjdx and d^yjdx^, 


the number of types for which the solution can be found by a known 
procedure is very considerably reduced. Consider the general linear 
equation 

where P, Q, R arc functions of x only. There is no method always 
effective ; the main general result for such a linear equation is that 
if any particular function of x, say y^, can be discovered, for which 


^* + P^+Qy,=o, 
dx* dx 


then the substitution y^^y^ni in the original equation, with R on 
the right side, reduces this to a linear equation of the first order with 
tlic dependent variable ditjdx. In fact, if y=^yiri we have 


and thus 


'^y+p^+ov-v ^^>+pv V’l , . +o•v.^«• 


if then 


<Py\,p^y^ 






and z denote drildx, the original diilcrential equation becomes 

From this equation 2 can be found by the rule given above for 
the linear equation of the first order, and will involve one arbi- 
trary constant; thence y=yi ij=:yijxdx+Ayi, where A is another 
arlutrary constant, will be the general solution of the original 
ecpiaiion, and, as was to be expected, involves two arbitrary 
constants. 

The case of mo.st frequent occurrence is that in which the co- 
efficients P, Q arc constants ; we consider this case in some detail. 
If 0 be a root of the quadratic equation 0 ^ + 0 i' + Q=^o. it can be at 
once seen that a particular integral of the diflisrential eqiifition with 
zero Ofi the right side is y|=co*. Supfiosing first the roots of the 
quadratic equation to be different, anil 0 to be the other root, so that 
0+ ^=s - P, the auxiliary differential equation for 2, referred to above, 

dz C 

becomes *^“-+(^--0) 2=R2“0*, which leads to 22to-'^)*srB + J Re-^^dx, 

where B is an arbitrary constant, and hence to 

y=Aeo^ I' co^Jlic<^^-9i*dx + co* J jlie’-^dxdx, 

or say to y — Ac^-\ 0^4 U, where. A, C an? arbitrary constants and 
U is a function of x, not present at all wlien .U=o. If the quadratie 
equation + has equal roots, so that 20=? -1*. the 

auxiliary equation in 2 ])ecomes dzjdx=iRc-o*, giving 2=15 H- /r. -e*dA, 
where B is an arbitrary constant, and hence 


y = (A 4 - Rx)e^ f 


or, say, y=(A + BA)2®* + U, vrherc A, B are arbitrary constants, and 
U is a function of a not present at all when R=o. The portion 
Aeo*+BeP* or (A + Ba)c«»* of the solution, which is known as the rom- 
phmentary junction, can clearly bt? written down at once by inspec- 
tion of the given differential equation. The remaining portion U 
may, by taking the constants in the complementary function 
properly, be rei.)laced by any particular solution whatever of the 
differential ecpiation 

g + p2H.Q,=R; 
for if u be any i)articular solution, this has a form 
M = -4 4 U, 

or a form 

«=(Ao 4 ‘Boa)<j»' 4 -U ; 

thus the general solution can be written 

(A- A„) 2 ^ 4 (B-Bo) 2 +* 4 w, or {A - Ao + (B-Bo)Ar}2e*+w. 
w'here A - B- Bq, like A, B, an* arbitrary constants. 

A similar result holds for a linear differential equation of any order, 
say 

f/"v . T, </"~* y 


4 .P + 

dx* ' dx*^^ 


4 -P«y=:R. 


Pj, . . . Pfi are constants, and R 
we form the algebraic equation 0 " 4 -Pi 0 **”' + . . .+Pn=o, and all the 

roots of this equation be different, say they are 0,, 0 0„, the 

general solution of the differential equation is 


=A,e*i*+A,«***+ 


+ A.<!*»" +«, 


where A^, A*, 


An are arbitrary constants, and u is any 
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particular solution whatever ; but if there he one root 0 ^ re- 
peated r times, the terms Ai/i*+ . . . must be replaced by 

(Ai + A2A*+ . . . + where Aj, . . , A„ are arbitrary con 

stants ; the remaining terms in the complenuuitary function vrill 
similarly need alteration of form if there be other repeated roots. 

To complete the solution of the differential equation we need some 
method of determining a particular integral u ; we explain a pro- 
cedure which is effective for this purpose in the cases in which K is 
a sum of terms of the form where <p{x) is an integral poly- 

nomial in X ; this includes cases in which R contains terms of the 
form cos bx. 4 »{x) or sin bx.il>{x). Denote djclx by D ; it is clear that if 
« be any function of x, V[e^u) = e^DuA'a^**u, or say, 

e^(D + a)u‘, hence D*(c“m), i.e. being equal to D{e^v), 

where w=(D4-«)i/. is equal to (D-f fhat is to + 

In this W'ay we find l.)**(«?*“w) = ff“*(D + «)“«. where n is any positive 
integer. Hence if ^(D) b(J any polynomial in D witfi constant co- 

ellicLents, ^(D) + «)m. Next, denoting 1 ‘tidx by 

D“^a, and any solution of the dilTercntial equation ^- +as=:u by 

2=(D + fl)~iM, wc have (D -t- I)(t‘w^) = (1) -1 

e®*w, so that we may write «)"*«, where the 

meaning is that one value of the left side is (?qual to one value of the 
right side.; from this, the expression which means 

D"^[I)"‘(c“*Myj, is ecpial to D‘‘(f‘“2) and hence to ay^s, 

which we write p‘**(D + «)"'■*« ; jiroceeding thus we ol.)laiii 


where w is any positive integer, and the meaning, as before, is that 
one value of tiic first exyjression is ecjual to one value of the si'cimcl. 
Mori! generally, it ^(D) be any y^olynoinial in D with constant co 

ellicienfs, and we agree to denote by «ohjtion 2 ot tin* 


dilferential equation ^(D)2 ’=u. we have, if v- . ^ — ti, the identity 
^(D) = >■( a)v=^c»-*^u, which we write in tliir form 




This gives us the. first step in the. method we are ex])laining, 
namely that a solution of the differential equation ^(I))y=£'*««-f 
. . . where «, v.', . . . are any functions of x, is any function 
denoted by the expression 


■r. -l/‘J . — 7> + 

1^(1)+ «) ^(i.)+/d 


It is now to be shown how to <ibtain one value of 


1 

V>(D-rrt) 


te, when u 


is a polynomial in a, namely one solution of tlu* dilferimtial eqiiatimi 
^{D-i «. Let tile Jiiglufst ])Ower of ,v entering in it Im? j*" ; if/ 

were a variable (luaiititv. tlie rational fraction in/, ----^ • , bv first 

writing il as a sum of parlial fractions, or otherwise, could lie identic- 
ally written in tlu* form 

K,/ »■+ . • -i ‘+lf tll,/ + . . . + + 


where 4 »{t) is a ]>olynomiaI in / ; this shows that there exists an 
identity of the form 

r = f(/-frt)(^^r/ *■+ ••• +Ki/ ‘ + H-I lIj/4 ... -f Tl„*/’")-f 0{/)/’"+*, 
and hence an identity 

« = ^(l) + fi)rKrl>"’' • +K,n-i.| 1T+M,D+ . . . +TU„I)«*lw 

: 0(l))l V"+lt£ ; 

in this, since it contains no power of .1 higher than ar”*, the second 
term on the right may be- omitted. We thus reach the conclusion 
that a solution of the differential equation flip's m is givi'n by 


... +Kil) * + H4 ll,I)-f ...1- 11,„I)’")«. 


of which the operator on the right is obtained simply by e.xpancling 
i/^(D + fl) in ascending powers of 1), as if D wctc a numerical 
quantity, the exiiausion being carried as far as the highest power of 
U which, operating upon u, does not give zero. In this form every 
term in z is capable of immediate calculation. 

Example. -For the equation 

4. cos X or (D*+ i)Sy = .v'* cos x. 

the roots of the associated algebraic equation (^*+i)*=o are 0 ^±i, 
each repeated ; the complementary function is thus 
(A + .R.v)£«+ (C + D2r)c-to 

where A, B, C. D are arbitrary constants ; this is the same as 
(H + Kjf) cos 2r+(M + Njr) sin x, 

where H. K. M, N are arbitrary constants. To obtain a particular 
integral we mu.st find a value of (i+D*)“V cos this i.s the real 


part of (1 + D*)-® r'-'-v* and hence of (D + f)®]"®A'® 

or JtD)j *A3 

or - + 11) - Jl.)2 - iiDM 

or - - jf.v® - 3/.v® + ^^x + J/) ; 

the real part of this is 

- i + V )-) cos A- + i ( J - S A-® + K) sin .f. 

This ex])rcssion added to the complementary function found above 
gives the complete ititegral ; and no generality is lost by omitting 
from the particular integral the terms - JS a cos a + ^2 sin a, which 
are of tlu? types of U rms already occurring in the coinplenienlary 
function. 

The symbolical method which has been explained has wider a]q>li 
cations than that to which we have, for simplicity of explanaiioii, 
restricted il. For exaiiqdc, if ^(a) be any fmiclion of a. ancl 
a^, . . .an be difterent constants, ami [(/H ai) (Z + rta) . . . (< + a«yi~‘ 
when cxjiressed in partial fractions be written Sr»,(/ + ««»)“*. a par- 
ticuhir integral of the dilTercntial equation (D + Hi)(i * + . . . 
(D +«,*)r=V'(A) is given by 

y = ilr„dl ) + rtfi*) ■ * >p[x) = S£,„(I) -I- = 


The particular integral is tlius expressi?d as a sum of // integrals 
A linear diilereiitial eipiation of which the left side has tlie fo 


ioim 






when?P,. . . . J*„ are roiistants, can be reduced to thecase eonsiden d 
above. Writing .r~<* we have tlie identity 

= «(»-!)(» -i) . . . (tf-*w+ i)H, wlic-ii- 0 =iii;,ll. 


When tin* linear diiieri‘nlial i‘q nation, which we take to be of the 
st.'cond order, has variable coefficients, thougli there is no general rule 
for obtaining a solution in finite leniis, there are sonu* results l.ich 
it is of advantage to have in mind. Wi? liave s(*en that if one soliit jon 
of the equation ol.)taiii(;(l by putting the right side zero, say be 
known, the equation can be solv(?d. If Vz be another solution of 




£/a- 


liieie licing no relation ot tlu? form tny'i'V uy^j,- k, when? m, //, k arc 
t.oiislants, it is easy to see tlial 

so th.it we have .V,Ja'=A rs\<.^j Vdx^, 

where A is a suitably chosen constant, ami exp. z denotes cs. In terms 
of Ilut two solutions Vj. Va of the ditleivnliiil t'cpiaiion having zero on 
tlu* right .side, the gemual solution of Ihi* e(|uaLion with R — 0(a) on 
tlu? right side can at once be verified to be AV| +By.{+ )’i» ~ 
wlier* 11, V respectively dmote tlie integrals 

«= Jy:.0(u(.v/.V:.- v/v,)“h/.\. Jyi0(A)(y/3'.- v/y,) h/.i. 

The equation 

by writing r = v'ex]>. (-i^lV/A), is at oiu.i.- .sii.n to be reduced to 

o, where -.{I’®- H 17- - - the equation 

dA» -i/v ‘ 1^ dx ^ 

— + l7-=o lii-(c>nus a nonlinear equation of the first 

dx^ dv 

order. 

More generally tlu? e(pialion 

42-A + 1JiH-Ci;», 

dx 

where .B, C are functions of .r. is, by the substitution 

- - L 

i y dx' 

n?durt:d to the linear equation 


dH' ( 


,, I dC dv . ... 

11-^ -T- i +.'\(v=o. 
dx ax 


Tiic equation 


dv 

dx 


= A + ni7+ri72, 


known as Riccati's equation, is transformed into an equation of 
the same form by a substitution of the form i7=(rfY + />)/(rY + d), 
where a. h. (, d are any functions of x, and this lact may be utilized 
to obtain a solution when A, B. C have special forms ; in particular 
if any particular solution of the equation he known, say 17,,. the 
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substitution enables us at once to obtain the general 

solution ; for instance, when 





a particular solution is 170 = s/{ - This is a case of the remark, 

often useful in practice, that the linear equation 

^ dx dx 


«*)S; 


where /u is a constant, is reducible to a standard form by taking a new 
independent variable Jdx[if»{x)y i. 

We pass to other types of equations of which the solution can be 
obtained by rule. We may have cases in which there arc two 
dependent variables, x and y, and one independent variable t, the 
differential coeiheients dx/dt, dy/cU being given as functions of x, y 
and /. Of such cqtiations a simple case is expressc^d by the pair 


wherein the coefficients a, b, c, a', 6', c', are constants. To integrate 
tliese, form with the constant \ the differential coefficient of 
£=;r+Xy, that is dzldtB(a+\a')x+{h+W)y+c + \c\ the quantity 
X being so chosen that fj+Xfe'=X(a+Xfl'), so that we have 
dzldt=i(a+\a')z+c-\'\c' ; this last equation is at once intc^able 
in the form s(fl + Xa') + r + Xf'=A<¥f‘*+^®'l*, where A is an arbitrary 
constant. In general, the condition ^ + Xf>'s=X(fl + Xa') is satisfied by 
two different values of X, say X.^; the solutions corresponding to 
these give the valmrs of A'+Xiy anti ;r + X 2 y, from which x and y can 
Iw found as functions of t, involving two arbitrary constants. If. 
however, the two roots of the quadratic equation for X are equal, 
that is, if (fl- //)* + 4 rt'f>=o, the method dcscrilxid gives only one 
equation, expressing A +Xy in terms of i ; by means of this equation 
y can be eliminated from JxIdl^ax-Vhy Vc, leading to an equation 
of the form i Q + where P. Q. Rare constants. 

The integration of this gives a. and thence y can be found. 

A similar process is apjilicablo w'hen wc have three or more 
dependent variables whose diffcu’ential coelTicicnts in regard to the 
single independent variables art; giv<;n as linear functions of the 
dependent variables with constant cotrfficients. 

Another method of solution of the equations 

dxidt = ax + hy + c, dyjdt = a'x + b 'r + c\ 
consists in differentiating the first etpiation, thereby obtaining 


iP.\ 

dt^ 


dx ,d\\ 
dt dx 


from the two given equations, by elimination of y, w’C can express 
dyidt as a lim.-ar function of x and dxfdt ; we can thus form an 
equation of the shape <i’‘*A7rf/*= IM-Clr + Rt/A'/rf/. where!*, Q, R arc 
constants ; this can be integrat<;(l by methods previously ex- 
plained, and llu; integral, involving two arbitrary constants, gives, 
by the equation dxldl = (ix + hy-\'C. the corresi)onding value of y. 
(.‘onv(;rsely it should be noticeil that any single linear differential 
equation 


d^x 

dt'^ 


TT M + VX -f- If' 


dx 

'dt' 


where u, v, w are functions of t. by writing r for dx/dt, is equivalent 
with the two equations dxldt=:y, dyldl -: u + vx + wy. In fact a 
similar reduction is possible for any system of differential equations 
with one iii(le]»endcnt variable. 

Kcpiations occur to be integrated of the form 
\dx-i Vf/r 

where X. Y, Z arc fund ions of v. “i’. z. We consider only the cfise in 
wliich there exists an equation 0(r. y, z) = C whose differential 

dx + </y + ^l^dz = o 

Ox dv Os 

is equivalent with the given differeiilial equation ; that is, ^ Ixiing 
a proper function of i . s, we assume that there exist equations 

^rx ry oz 


these equations require 


.^C.. 


and hence 




conversely it can be proved that this is sufficient in order that fz 
may exist to render /i(XrfA + Yrfv+Zf/r) a perfect differential; in 
particular it maybe satisfied in virtue of the three equations such as 


r;Z TY 
?y €}s 


= 0 , 


in which case we may take fi=si. Assuming the condition in 


its general form, take in the given differential equation a plane 
section of the suiiacG parallel to the plane z, viz. put z con- 
stant, and consider the resulting differential equation in the two 
variables x, y, namely Xdx+Ydy=o ; let ^(at, y, z)B:constant, be its 
integral, the constant z entering, as a rule, in yp because it enters in 
X and Y. Now differentiate the relation yp(x, y, z)=s/(z), where / 
is a function to be determined, so obtaining 




there exists a function 0 * of x, y, z sucli that 


OX dy 


because constant, is the integral of XdAr+Yrfys=o ; we desire to 
prove that / can be chosen so that also, in virtue of ^(x, y, z)=/(z), 
we have 


^-^=o'Z, namely 
vz dz ^ 


dz oz 


if this can be proved the relation }//{x, y, z) -/(r)= constant, will be 
the integral of the given differential equation. To prove this it is 
enough to show that, in virtue of ^(at, y, ^)=/(^), the function 


.r— “• ffZ can be expressed in terms of z only, 
of the originally assumed relations, 

dx ay rz 

vve have 


Now in consequence 


and hence 


vyj/ ! d<l> 

ax ! fy' 


dx ^ (ly 7x 


this shows that, as functions of x and y, yj/ is a function of (see tlie 
note at the end of part i. of this article, on Jacobian determinants), 
so that we may wTitc rp— 0). from which 


<r rh o</» eh dF . ^ ^ d\f^ - dF 

— * then — - + <rZ or 7 ™ - ffZ 

M atfo oz oz (}tf» Oz dz At oz dz vs 


in virtue of yj/(x, y, z) = f(s), and 0=F(xr. 0), the function 0 can be 
written in terms of z only, thus dFjoz can be written in terms of z only, 
and what wc required to prove is proved. 

Consider lastly a simple type of differential equation containing 
two indepemk'ni variables, say .v and y, and one dependent variable 
s, namely the equation 

()|f = R, 

OX Oy 


where P, Q, R are functions of x, y, s. This is known as Lagrange’s 
linear partial differential equation of the first order. To integrate 
this, consider first the ordinary differential equations dxjdz^VlR, 
dyldz:=QlK, and suppose that two functions u, v, of x, y, z can be 
determined, independent of one another, such that the equations 
u=sa, v=b, where a, h an; arViitrary constants, lead to these ordinary 
differential equations, namely such tliat 


I + and + R^'=o. 

cx oy oz ox ^ oy 


dz- 


Thcn if F(Ar. y, xr)=o be a relation satisfying the original differential 
equations, this relation giving risi* to 


dFdF dz , dV , dV dz ^ ^ 0F ^ 

^ o and -f - TT- = o, we have 1* + Q R - = o. 
oz ox Oy vs fM- dx oy oz 


dT 


It follows that the determinant of three rows and columns vanishes 
whose first row consists of the three quantities oFjdx, dFjdy, dFjdz, 
whose second row consists of the three quantities dnidx, daldy, dtijds, 
wliose third row consists similarly of the partial derivatives of v. 
The vanishing of this so-called Jacobian dt^lcrmintmt is known to 
imply that F is expressible as a function of u and v, unless these are 
them.selves functionally related, vrhich is contrary to hypothesis 
(see the note below on Jacobian determinants). Conversely, any 
relation 0(w, i')=o can easily be proved, in virtue of the equations 
satisfied by u tmd v, to lead to 


The solution of this partial equation is thus reduced to the solu- 
tion of the two ordinary differential equations expressed by 
rfAr/l’=dy/Q— dz/R. In regard to this problem one remark may be 
made which is often of use in practice: when one equation m= a 
has been found to satisfy the differential equations, v/v may utilize 
this to obtain the second equation i/=s6 ; for instance, we may, by 
means of u = a, eliminate z — when then from the resulting equations 
in X and y a relation v=:b has been found containing x and y and a, 
the subsiiiution fl=w will give a relation involving x, y, z. 

Ni4e on Jacobian Determinants. ' •'The fact assumed alwve that the 
vanishing of the Jacobian determinant whose elements arc the partial 
derivatives of tliree functions F w, v, of three variables x, y, z, 
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involves that there exists a functional relation connecting the thrt*e 
functions F, u, v, may be proved somewhat roughly as follows : — 
The corresponding theorem is true for any number of variables. 
Consider first the case of two functions p, q, of two variables x, r. 
The function p, not lx:ing constant, must contain one of the variabUrs, 
say X ; we can then suppose x expressed in terms of y and the f unci ion 
p ; thus the function a can be expressed in terms of y and the function 
p, say q^Q(p, y). This is clear enough in the simplest cases whicli 
arise, when the functions arc rational. Hence we have 

dx dp dx ^ dp dy^ dy* 

these give 

dp d^Jdp i^Jhp . 

S dy ^ dx vx dy ’ 

by hypothesis dpjdx is not identically zero ; therefore if the Jacobian 
determinant of p and q in regard to x and y is zero identically, so is 
dQldy, or Q does not contain y. so that q is expressible as a function 
of p only. Conversely, such an expression can Ije seen at once to 
make the Jacobian of p and q vanish identically. 

Passing now to the case of three variables. sup])Ose that tlu* 
Jacobian determinant of the three functions F. n, v in regard to 
X, y, z is identically zero. "We prove that if u, v are not themstdves 
functionally comiectixl, F is expressible as a function of « ancl v. 
Suj)])ose first that the minors of the elements ol dl'ldx, dVjdy, dVfdz 
in the determinant are all identically zero, namely the three* deter- 
minants such as 

du Pt dit dv . 
t y ds dy ’ 

then by tlie case of two variables ex)nsidet\*tl above there exist three 
functional relations \pi{u, v, v, r)“o, i», £)=o, ol which 

the first, lor example, follows from the vanishing of 
(Ut dv dm dv 
r‘y vz rz dy' 

We cannot assume that .v is al.)sent from ^1. or y from yp.,^ or z from ^3; 
but conversely we cannot simiillaiieonsly have x eiitei ing in ancl 
y in aiKl z in or else by eliiiiijiatioii of tt and v from the tliree 
eipiatioiis ^1=0, ^«^o, v^3=o, wc; should lind a necessary' n^lation 
connecting tlui three iiidepeiKlent quaiil ilies .r, r. " ; wliich is absurd. 
'J'hus wluMi tlu* threi^ minors of dfjdx, ()Vldy, dl'jdz in the Jacobian 
determinant are all zero, there exists a functional relation coiineciiii:; 
u and V only. Suppose no such ri'lation to <;xist * we can then 
sui>pose, for oxamj.)le. that. 

P'.' du dv 
dy dz dz dy 

is nol zero, 'fhen from the ei j naf ions //(.v, y. ") = //. v (.» , y, 2) = r we can 
e.Njiress y and z in terms of «, r, and x (tlie attempt to do this could 
only fail by leading it) a relation connecting it,v and .1, and tlu* 
t.*xist:ence of such a relation would iiivolvt*. that tlu! determinant 

f'l! dj' du di* 
dy dz dz c*>' 

was zero), and so write F in tlie lorin F(.i, )■, 2)=<l'(if. v, ,v). We then 
I’.av’e 

rl' ?«!* du (H* dv , fd* Td*' J)'!* du , rd* dv rl' e'h dvr Td* ee . 

^ -r ^ — , r.-. , -■ •— “I" > , 

di (Jn dx cv (jx av t v cu ei' au vy vz cu fz vu cz 

thereby the Jacobian determinant of I*', «, v is reduced to 

t^V/du t.n’ e// 

dx V ('V ()z dz vy / ' 

bv hypothesis tlu.^ second factor of this does not vanish identically; 
hence M>/dr = o identically, and ^ does not contain x\ so that F 
is expressible in terms oi u. v only ; as was to lie jirow'd. 

Pari II. — General Theory. 

Differential equations arise in the expression of the relations 
between quantities by the elimination of details, either unknown 
or regarded as unessential to the formulation of the relations in 
question. Tltey give rise, therefore, to the two closely connected 
problems of determining wliat arrangement of details is consistent 
with them, and of developing, apart from these details, the general 
properties expressed by tiiem. Very roughly, two methods of 
study can be distinguished, w'ith the names Transformation- 
theories, Function-theories ; the former is concerned wulh the 
reduction of the algtJjraical relations to the fewx\st and simplest 
forms, eventually with the hope of obtaining explicit expressions 
of the dependent variables in terms of the independent variables : 
the latter is concerned with the determination of the general 
descrij)tive relations among the quantities wdiich arc involved by 
the diflfercntiiil equations, with as little use of algebraical calcula- 
tions as may be possible. Under the former heading we ma>', 
with the assumption of a few theorems belonging to the latter, 


arrange the theory of partial differential equations and PfafFs 
problem, with their geometrical interpretations, as at present 
developed, and the applications of Lie’s theory of transforma- 
tion-groups to partial and to ordinary equations ; under the 
latter, the study of linear difierential equations in the manner 
initiated by Kiemann, the applications of discontinuous groups, 
the theory of the singularities of integrals, and the study of 
potential ecjualions with existence- theorems arising therefrom. 
In order to be clear we shall enter into some detail in regard 
to partial dilTerential er|uations of the first order, both those 
which are linear in any number of variables and tho.S(? nol 
linear in two independent variables, and also in regard to the 
function-theory of linear differential ecjualions of the .second 
order. Space renders impossible anything further than the 
briefest account of many other matters; in particular, the theorit?s 
of partial equations of higher than the first order, the function- 
theory of the singulariti(\s of ordinary equations not linear and the 
applications to differential geometr)*, are taken account of only in 
the bibliography. It is believed that on the whole tlie article will 
be more useful to the reader than if explanations of method had 
been further curtailed to include more facts. 

When we speak of a function without (|ualifiration, it is to be 
understood that in the immediate neighlmurhood of a particular 
set x^,y Vo, . . of values of the independtait variables .v, r, . . . 
of the function, at w'hatever point of the range of \alues for 
.V, 3 ', . . . under «'onsidi*ratiori Vo* • . may lx;* cho.sen, the 

function can be expressed as a serii*s of positive integral powers 
of the dificrences x - .v,,, y - y©, . . eonvergent when these are 
sufficiently small (see Inunction ; Punctums of Complex l ari- 
ables). Without this condition, wliich we express by .saying that 
the? function is dc^s elopalilc about .v,,, y,„ . . . , many results 
provisionally stated in the transformation theories would lie 
unmeaning or incorrect. If, then, we Jiave a .sel of k fiincliun.s, 
/, . . . ik of n in(le]>endent variabl(\s .v, . . . .v„, we say that 
tiiey are indejK'ndent wlien « l* k and not c‘verv d(‘Lenninant of 
k rows and columns vanishes of tlie matrix of k nms and n 
columns whose J-lh rovvhas lhe(*()nstil.iicMil.s/y/,./</.Vj, . . 
the juslincation being in the tlieonan, which we assume, lliat if 
the del..rmin;mt involving, for instance, the? first k columns be not 
zero for . . . 3 ih = aV’, and the. funelions lur develojiable 

about this point, then from the ecjualioris /, — c,, . . . jk^ Ck 'vc 
c.an express ,\p . . . Xk by convergent power si^riis in the 
differences , and .so regard .Vj, , . . Xk 
as f unct ions of the remaining varia.l lies. This we often express by 
saying that the e(|iiations /| - Cj, . . . fk — ekdin be solved for 
vTp . . . Xk- The exjilanation is given as a type of explanation 
often understood in what follows. 


\Vi* may con wnivntly bejj;ni by stalin.i; liie ihcoreiii : ll each ot 

tin* n func.l ions 0j, . . . 0,jiOf tin* («+ 1 ) \*ariiil)lrs .i| v,,' he (lrvi*lo])- 

able about flu; valnvs .Vi", . . . tlu* n dirfi.Tc-nlial _ 

equations of tlu* lonn in) aiv satisfied 

hv convergent power series 

reducing n*spectivi.ly hi .i|", . . . a,," when and the 
only fund ions salislyiii}’ llie ecpiafions and reducing respectively to 
A|", . , . aV' when / = /", are tliosi* determined by continuation of liiesir 
series. If the n.*siill ol solving tliesi* n etpialioiis for Aj", . . . aV' he 

writ t en in tlu* form W| ( i , , . . . .r„i) = .r,". . . . w„(a-, v„/) = .r,/'. . 

it is at once evidi nt t hat the (litferciilial equation SiBgw 

dfitit + MJth , + . . . tp„d/!dx„ o bomome- 

]ioHsesses n integrals, namely, the function', w,. . . . "»• ***^*^1 *** 
which are {Urvelo])al»le about the valiurs (q", . . . :\„-r) and * J 
reduce respectively to Vj, . . . a„ wh« n / = /". .\iid in fact it 
has no ollurr integrals so reducing. 'Ilni.s lliis etpiation 
abo possesses a unique inte.^al reilucing wlu n/- /'* to an arbitrary 
function tpixi, . . . Xn), this integral being ^(w,. . . . w„). ('niivtrrsely 
the existence of these priudpal iiilegrals «i, . . . oin of the [lartial 
ecpiation estahlislu*s the t xistence of the s])ecilied solutions of the 
onlinary equations </aJc//- 0,. The following sketch of the proof of 
the existence of tht;.se jirincipal integrals for the, case « = 2 will show 
the character of more g<rneral inv(!stiga.tions. Put x for a -at®, &c., 
and consider the eciuation u{xyi)dffdv‘^h{xyt)dfldy=dfldt. wherein 
the functions a, h are devi.lopahle about ,rs=o, v=so. /s=o; say 

fl(A')'/) = rt„-l . ., />{.r37i = /.»<, + + 4 .... 

so that 

adplx + hdjdy ■ ■ H,, -f /5] + . . • » 

wWw Sr-Vrdldx l-hrdi'dv. Tu order that 

//'i + /«^/2!+ . . . 
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wlicrein po, Pi •• • are power series inx, y, should satisfy the equa- 
tion. it is necessary, as we find by eriuating like terms, that 

Pi “ ^opo>p 2 “ ^opi + ^ipo. &c. 

and in general 

exlmiaatM ^•+ 1 ® + f • • • + ^»Po, 

exlMteac0 whe-re Sr = ( * 1 ) /(r ! ) U - r) 1 

Now compare with the given equation another eciuation 
klxyl)ii[*ldx + B(xyt)dFldy=dVldt, 
w!i‘.:rein each coefficient in the expansion of eitlujr A or B is rrial and 
jiositive, and not less than the absolute value of the corr<>^ponding 
coefficient in the expansion of a or h. In the second equiition let us 
sul>stitute a series 

F=Po + /P,+/*IV2! + . . . , 

wherein the cfx'fficients in J o arc real and positive, and each not less 
than the absijiute value of the corresponding coefficient in /)„ ; them 
putting \=^\r'^.ldx-^Bf 4 fdy we obtain necessary equations of the 
same form as before, uamidy, 

l>,=AoP«. Pa=A„Pi + AiPo 

and in general l*o+j = A„P,+.s,A| !**«, + . . . + A,Po. These give for 
every coefficient in P,^.l an integral aggregate with real jiositive 
coj'fficients of the coefficients in P„ , P„ and the coefficients 

in A and B ; and they are the same aggregates as would Ijc given by 
the previously obtained equations for the corresponding coefficients 
in p,^i in terms of the coefficients in />*, . . . po and the co- 

efficients in a anil />. Hence as the coefficiimts in Po and also in A, B 
arc real and positive, it follows that the values obtained in succession 
for the coefficients in Pi, Fj. . . . are real and positive ; and further, 
taking account of the fact that the absolute value of a sum of terms 
is not gnsiter than the sum of the absolute values of thii tirniis, it 
follows, for eacfi value of .v, that every coefficient in p^y^ alisolute 
valiK*, not greater tlian the corresponding coefficient in iWi- Thus 
if the series for F be convergent, the series for / will also 1 m! ; and we 
are thus reduced to (i), specifying functions A, B with real jiositive 
coefficients, each in alisolute value not less than the corresponding 
coirfficient in a, h \ (2) proving that the equation 
kdVjdx + lidFjdy = d F I dt 

possesses an integral Po+/Pi + /“lV 2 l+ . . . ia which the coefficients 
in 1*0 are real and ]iositive, and each not less than the absolute value 
of the corresponding coefficient in po. If a, h be developable for .r. y 
liotli in alisolute value less than r and for / less in absolute value than 
K, and for such values a. h fie both less in absolute value than the 
real positive constant M, if is not difficult to verify that w'e may 

take A s= B= M ^ ^ y ( ‘ “ obtain 

and that this solves the problem when x, y, t are sufficiently small 
for the two cases po^x, />o=y. One obvious application of I he 
general tlieorem is i.o the proof of the irxistence of an integral of 
an ordinary linear diffirrenlial equation given by the n cqiiations 
rfv/i/v = Vi, f/Vi/rfA*=Va . . . 

. .-pnV\ 

but in fact any simultaneous system of ordinary equations is re- 
ducible to a system of the form 

dXijdl^tpiUxi. • . . Xn). 

Suppose we have k homogiMieous linear ])arlial equations of the 
first order in n independent \’arial)les, the general equation being 
fttndfldxi + . . . + «iriirf//ifv„=o, where cr=i, . . . A, and that 
Slmuitmae ^ know whetlier the equations have common 
I solutions, and if so, bow many. It is to In; understood 
#1 a ions arc^ linearly independent, ■which implies 

0quatw a. t^very determinant of k rows and columns 

is identically zero in the matrix in which the i-th element of the <r-t.h 
row is a9i{i=i. . . . ir- i, . . . A-). Denoting the left side of the 
ir-th equation by IV/. it is clear that every common solution of thi^ 
two equations IW-o, lp/=o is also a solution of the equation 
PpfPo-/) “ lV(Pp/)==o. We iiuniedialely find, however, that this is 
also a linear equation, namely. SIM//iv4=o wfiere Hi=Pptfai-P0-/ip4, 
and if it be not already contained among the given equations, or be 
linearly deducible from them, it may be added to them, as not intro- 
ducing any additional limit atinn of tlic possibility of tlieir having 
common solutions. Proci'eding thus with every pair of the original 
equations, and then^ with every pair of the possibly augmented 
system so obtained, and so on coiiliniially, we sliall arrive at a 
sysll^;n of equations, linearly independent of cacli other and therefore 
not more than n in number, such that the comliination, in the way 
described, of every pair of them, l(*ads to an equation wliich is 
linearly deducible’ from thiiin. If tlie numJw^r of this so-called 
complete system is «. the equations give dfldxi=o . , . dfjdxn^o. 
leading to the nugatory result /=a constant. Suppose, then, the 
number of this system to be r, < n ; suppose, further, that from the 
matrix of the coiMbcients a irhderminant of r rows and 
CompMe columns not vanishing identically is tliat fonned by the 
*##i*^** coefficients of the differential coefficients of / in rcgaid 
^ to r, . . . Ar : also lliat the coefficients are all developable 
*** * aliout the values ,r, = Ai®. . . . a„=.Vm®, and that for these 

PQU o determinant just spoken of is not zero. 

Then the main theorem is that the complete system of r equa- 
tions, and therefore the originally given set of k equations. 


— i, • • . r, / — r-r*, • • • n/ vcbia miwii till; 

(w-r) equations, dxj^ tjjdxi-\- . . .-l-c^dxr, equivalent to 
the r{n-r) equations dxJdxv^^Cfrj. That consistent 


have in common «-r solutions, say Wr+i. which reduce 

respectively to av+i, ... a* when in them for Xi, , . , Xr are respec- 
tively put A'l^. . . . ATr" ; so that also the equations have in common a 
solution reducing when x^^x^^, . . . Arr=Av® to an arbitrary function 
P(^r+i* •••*») which is developable about Xr\i» . . . a'»®, namely, 
this common .solution is ^(cur+i, . . . Wn). It is .seen at once 
that this result is a generalization of the theorem for rssi, and its 
proof is conveniently given by induction from that case. It can be 
verified without difficulty (i) that if from the r equations of the 
complete system we form r independent linear aggregates, with 
coi^flicienis not necessarily constants, the new system i.s also a com- 
plete system ; (2) that if in place of the independent variables 
A'|, . . . A'n we introduce any other variables which arc independent 
functions of the former, the new equations also form a conqilete 
sy.stcm. It is convenient, then, from the complete system of r 
equations to form r new equations by solving separately for df jdxi , . . 
df/dxr ; suppose the general equation of the new system to be 
Qirf-dfldX9+Ca,r+idfldXr+i + . . . + Cir„(f//ifA'„=0(<r= l, . . . f). 

Then it is easily obvious that the equation QpQff/-Qo^p/=o con- 
tains only the differential coefficients of / in regard to . . . av, ; as 
it is at most a linear function of QJ, . . . Qrf, it must be idenlically 
zero. So reduced the system is called a Jacobian system. Of this 
system Qi/=o has w-i ]>rincipal solutions reducing n?- 
spcctively to at®, . . . a„ when Jacoblaa 

^ ayatemm, 

and its form .shows that of these the first r - i are exactly Ag ... a,.. 
Let these «-i functions together wdth Aj be introduced as 11 new 
independent variables in all the r equations. Since the first eipmtion 
is satisfi(‘d by » 7 - i of the new indejiendent variables, it will contain 
no difli.Tential coetficients in regard to them, and will reduce therefore 
simply to dfldxi=o, expressing that any common .solution of the r 
eipiations is a function only of the n - 1 remaining variables, 'riicreby 
tlie investigation of the common solutions is reduced to the same, 
problem for r-i equations in « - 1 variables. Proceeding thus, we 
reach at length one equation in r/~r+T variables, from which, by 
ri:tracing the analysis, the proposition stated is .seen to follow. 

The analogy wnth the case of one equation is, bowt^ver. still closer. 
With tlie coefficients Caj of the equations Qa/^^o in transposed 
array (<rs=i, . . . r, /=r+ 1, . . . v) we can puf down the 

.’\~Cf4dXr, equivalent to Syatemot 
total 

with them we inay be alile to regard Ay+j, . . . a« as 
functions of . . . a^, these lieing regarded as iudepomleril 
variabk^s, it is clearly necessary that when we diffenmtiate laj in 
regard io Ap 011 this liypothi'sis the result should be the same as w hen 
w'e differentiate Cpy in regard to Xtr on this hypothesis. 'I‘he diller- 
ential coediicient of a function / of Aj, . . . a,, on this iiypothesis. in 
regard to Ap, is, however, 

dfldxp + r.,,,^idi/dxr+i'^ . . .•hfpndfldxn, 
namely, is Qp/. Thus the, consistence of the n-r total eqimtious 
requires the. conditions QpCv/ - i}trCpj — o, wliic.h are. however, 
verified in virtue of Qf»(Qv/) - ya-((}p/) “ o. Ami it can in fact be 
easily verified that if Wr+i. . . . u„ Ik^ the ])riiici])al solutions ol the 
Jacobian system, Qa'/=o, n'ducing respectively to av.|.i, . . . a„ wdu.-n 
,r|— .Yj®, . . . A>— A'r®, and the equations Wr+i=V'ii. • • • w„-a„" 
be solved for Ar^u, . . . At, to givc^ • • * Xr, a/'h, • a„®), thi se 

values solve tlur total equations and rediiec* res]iectivel y to av"+i i„® 

when Aj=Ai® . . . Ar-^AV". Aiiil till' total equations have 110 
otlier solutions with these initial values. Conversely, the existence 
of these solutions of the total equations can be deduced a priori 
and the theory of the Jacobian system liased upon tliein. The 
theory of such total equations, in general, finds its natural ])lace 
under the heading Pfaffran I'.xpressions, below’. 

A practical method of reducing the solution of the r equations 
of a Jacobian system to that of a single equation in n~-r+\ varialiles 
may be explained in connexion witli a ge-onietrical inter- 
pretation wliich will perhaps be cl(.*arer in a particular Oeometrl~ 
case, say w = 3 . r=s 2 . There is then only one total 
equation, say ds:=adz+bdy ; if we do not take account 
of tlie condition of intc^grability. which is in this case * , 
daldy+hdaidz—dhidx + adbldz, this equation may be l e- 
garded as defining tlirough an arbitrary point (a„, yo, Zo) of three- 
dimensioned S|iace (about w’hich a, b are developable) a plane, namely, 
r~ro=fl„(A-.T„)-f A„(y-- Vo), and therefore, througli this arbitrary 
point 00 8 directions, namely, all those in the plane. If now there lie 
a surface a=^(a. r), satisfying dz-.=iadz + bdy and passing through 
(Vo, yo. z „) , this plane will touch the surface, and the ojierations of 
passing along the surface from (av,, >•„, Zo) to 

{Xo+dXo, Vo, Su+dzo) 

and then to {Y„+dxo, yo+rfy„, Zo+d^So). ought to lead to the .same 
value of d^Zo as do the operations of passing along the surface from 
{xo, yo. So) to (Ao, yo+dvo, s„ + SSo), and then to 
(x„+dXo, r„+dVo. Zo’^-Bho), 

namely, dho ought to be equal to d^Zo. But w’o find 
d'zo=aodx^ + b{Xo+dXo. Vo, + a,/ix„)dyo= 

^ .1 , ^ ^ (dh dh\ 

/iqC/VoH" ^0 ^9 

and so at once reach the condition of intogrability. If now we put 
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^= 5 ^ 0 +/, y=yo+m<, and regard m as constant, we shall in fact he 
considering thescction of thesurface bya fixed plane y - yo=^ni{x - : 

along this section dz=sdi{a+bin ) ; if we then integrate the equation 
dxldt^a-i-hm, where a, 6 are expressed as functions of m and i, with 
m kept constant, finding the solution which reduces to Ho for /=o, 
and in the result again replace m hy (y - yo)/{x - Xo), we shall have the 
surface in question. In the general case the equations 

M f . . dXj:=Cjjdx^ + . .+rjjdXr 

^^thod i through an arbitrary point .ii®, . . . a,,® 

Hatemrn ^ manifold of r dimensions in si)ace of n dimensions, 

thmi " when tlie conditions of integrability are satisfied. 

every direction in this manifold through this point is 
tangent to the manifold of r dimensions, exjiresstjd by «r+i=A'/4.i. 
. . . w„=c-r„®. whicli satisfies the equations and passes through this 
point. If we put ;ir, -- x^’-x^^-m^, . . . and 

regard ... as fixed, the (w - r) total equations take the form 
dxjldt=^c^f-\-m^^’\-, . .+>WrCi:#, and their integration is equivalent to 
tliat of the single j)artial equation 

H 

dfidt-. S (fi/ + WZ2r2y + . . .■{■nirCrj)dfldXji=iO 

in the n-r+ 1 variables /, .Tr+i. . . . Au. Determining t lie solutions 
12^43. . . . ( 2 „ which reduce to respectively a>4|, . . . a'„ when /=o,and sub- 
stituting / = .r, - A',®. W2 - (a-2 - AV')/(A', - A ,®) = {Xr “ A/)/(^, “ . 

we obtain the solutions of the original system of partial equa- 
tions previously denoted by Wr^i. It is to Imi remarked, 

however, that the preseTice of the fixed parameters . nir in 

the single integration nuiy frequently render it more difiicult than if 
they were assigned inimerieid fiuantities. 

We have above considered i.hv integration of an equation 


PtmMan 

Bxprea- 

aiona. 


ds~adx+hdy 

on the hypothesis that the condition 

dajdy + bdaldz^dh/dz + adUldz 
It is natural to inquire what rtdations among x, y, z, if any, 
are im]ilied by, or are consistent with, a differential relation 
adx + bdy + cdx^o, when a, b, t are unrestricted functions 
of A . y, z. This probk.-in leads to tlie consideration of tiu? 
so-calk'd Pfaffian Expression ad.\ ^'bdv-i'idz. It can he shown (i) it 
each of the quantities r//»///r - drjdy, drfdx - daldz, daldy - dhjdz, whicli 
we shall demote respectively by i/jj;,, Un. be identicalJv zero, the 
expression is the diflen'ntial of a function of x, v, z, equal to df say ; 
(2) tlial if tlie quantity \ bn^^-{-ci 4 i 2 i? identically zero, the ex- 
pression is of t;h(^ form udi. i.e. it can Ih* made a perfect differential 
by multiplication l)y the factor j/« : (3) tliat in general the ex- 
pression is of the form r/H /qr//j. Consider the matrix of four 
rows and three columns, in whicli tlur elements of tiie first row are 
a, b, r, and the elements of the (r+i)-th row, for /•= 1, 2. 3, are the 
quantities Wri. «r2. ifrs, wlime n^szu^=o. Then it is easily 
seen tliat the cas<-s (i). (2), (3) aliove corres]ioiid respectively to the 
cases when (i) every di^lt^rminaiit of this matrix of two row's and 
columns is zmo. (2) evi'ry determinant of three rows and columns 
is zero, (:0 wlie-n no con<litiori is assumed. This result can Ik* general- 
ized as follows : if lie an^’ functions of a,, . . . Aw. the so- 

called Pfaflian expression aidxj + . . . + MndA'n can be reduced to one 
or other of the two forms 

1/1^7/, + . . .-yukdin, dl+n^dt^’h. . 

wherein t, «i /j. . . . are independent functions of Aj, . . . x„, and k 

is such that in these two cases respectively 2/t or 2/{ - i is the rank of 
a certain matrix of w+i row's and n columns, that is, the greatest 
number of row's and columns in a non-vanisliiug determinant of the 
matrix ; the matrix is that wdiosi* first row is conslilnted by llie 
cpiantities On, whose .^-th elmncnt in the (r+i)-th row is the 

quantity darldxg- dajdxr. Tlie t>roof of such a reduced form can 
be obtained from the two results; (1) If / be any given function 
of the 2w independent variables iq. . . . 7f,„. the expression 

dt^ Uidti+. . .-^-Umdim can be put into the form id^di'j . + 

(2) if the quantities «, ««. /i /m lx* connected by a relation. 

the expression 7/,r7/, + . . .-t-ttm^^Ucan be i»ut into the form dt'^^u'^dl'i 
+ . . . ; and if tlie relation coTiiiectiug . . . «,«. tj, , . . tm 

be homogeneous in . . . «m. I hen /' can lie tak<>n to be zero. Tliese 
two results are deductions from the theory of contact transformations 
(see below), and tlu'ir demonstration retiuires, beside elementary 
algebraiciU considerations, only the theory of complet(* systems of 
linear homogeneous partial dillerential equations of the first onler. 
Whim the existence of the rediictsl form of the Pfaflian expression 
containing only inde])end<*nl quantities is thus once assured, the 
identification of the number k with that defined by the specified 
matrix may, with some difficulty, be made a posteriori. 

Tn all ciiscs of a single Pfaffian equation w'c are thus led to consider 
what is implied by a relation . .-7w7/m=o. in which 


i. tq. 


7i. 


7m are, excejit lor this equation. 


Slugia independent variables. This is to be satisfied in virtue of 
sevi'ral relations connecting the variables ; these 
™ niust involve relations connecting /. Im only, and 

equatioB. th.csi^ at least / must actiuilly center. W'e can 

then suppose that in one actual system of relations in virtue of which 
the I’faffian equation is satisfied,’ all the relations connecting 7,7, . . . 
tm only arc given by 

7=^(7»fi . . . 7m). 7,=^i(7^i . . . 7m). . . . 7,= V'.f7,+i ... 7m) : 


so that the equation 

. .-ttm^77m=o 

is identically true in regard to 7,^ ^, ... 7m ; equating to 

zero the cocilficient.s of the differentials ol these variables, we thus 
obtain wi-.v relations of the form 

d}pldtj-Ujd}pJdtj - . . .-u,d\pJdij-Ui-Q \ 
tliesc W/-.9 relations, with the previous .s + i relations, constitute a set 
of m+ I relations connecting the variaViles in viiUie ol which 

the Pfaflian c^qiiation is satislied independently ol the form of the 
functions There is clearly such a .set for each of the 

values A==o, s = \, , . ., .s' = «7- 1 , 5 = 777 . And for any value of 5 there 
may exi.st relations additional to Uk; specified 777 + 1 relations, pro- 
vided they do not involve any relation connecting 7, tm only, 

and are consistent with the 777-5 relations connecting . . . »m- It 
is now' evident that, e.s.sentially. the integnition of a J pfaflian equation 

fll</Ai+. . .+«„f/An--o, 

wherein fl,, . . . fl« are junctions of a, v„, is effected by the 

processes necessary to bring it to its reduced form, involving only 
independent v.'irialiles. And it is easy to see that if we su]>pos(' this 
i-ediictioii to be carried out in all possible ways, there is no need to 
distinguish the ckis.ses of iiilegials corres|>on(ling to the vaiious 
values of 5 ; for it can be verified W'ithout difliriilly that by putting 
7 ~7“Wi7| — . , . ~ Wj.7,, 7T~ iq. . . . 7|=7q, u 1 =^ - . . ., M^f= — /j, 

7#4j^7*4i, ... t m~Un, u the I'l’diiced equation 

tiecomes changed to dt' - u\dt\- , . .•^u'mdt'm—o, and the general 
relations changed to 

7'=^^'(7 H-i. . . • 7 m) “ 7'i\^,(7'i+i 7'm) “ . . . “ />.(/ h i 7'm). = 0. 

say, togetlier with u\ — d4»ldl\, . . ., u'm=di»ldt'm. which contain only 
one relation connecliiig the variable.^ l\, . . . i'm only. 

This Tiicthod for a single ITafliaii (‘(| nation can, strictly s]ieaking, 
lx* genendized to a simiiilaneous .system of {n-r) Ptaflian eciuafions 
dxj==:t^d.Vi-\-. . . + <i^<7av only in the case ah eiidy treated, 
when this system is satislieil liy ri*gaiding At 4 -i, • • • 
suitable functions of the iiulependent variables a,. . . . iv; 
in that case the integral manifolds are of i dimensimis. * 

When these are non existent, there may 1 h^ integral luani 
fokls of higher dimensions ; for if 

dtft=^4>jdxi + , . .+0r«^l>+0f4,(^l,r+i^/A'j4 . . . + 7 r,r4l<7''r) 4 0H-ls( ) 4* . . . 
be idenlically zero, then 0rr4 r>,ri i0r.n 4 • . .4-< or 4 * satisfies 

thci r ])!irtial differential equations jireviously .associated with the 
total equations; when fliesir arc; not a com’plele system, but in- 
cluded ill a com])lete system of r-n eipiations, iinving therefore 
u-r-fi independent integrals, the total eipiivtions are sati.sfied over 
a manifold of r + ju dimensions (.see E. v. Weber, "Math, Annal. Iv. 
( 1001 ), p. +S6). 

It .seems desiiable to add here ci^itain resiills, largely of algeluaic 
cliaracl.r, W’Iiic:li naliirally arise in connexion with the theory of 
eonbact trails' rmatioiis. For iiiiy two functions of the 27 / ^ 
indep«'ndc*nl variables A-,,. .. a„. . /»nwe denote l»y (0^) 

the sum of the 7 / tiTUis such as • Por two matloau, 

dpidXi dpidXi 

functions of the ( 277 + 1 ) independent variables z, a,, . . . a„, /j,. . . . / « 
we d« note by | 00J the sum of llu* n terms such as 



It can at once be verified that for any lliree tiiiiclions r/[00]j4- r0L0/]] 

H r0r/0]]=~r0^] l~!0/]4-^”^r70l winch Wlien /, 0, 0 do not contain z 

becomes the identity (/{00)) + {0<0/)) 4- (0(/0)) = 0. 'I'lien, if X,, . . .X„, 
P,. . . . Pn be such functions ol a,. . . . a», /q • • • Pn fhat 

. . + lV7Xn is nlontically equal to /',c 7 ai 4 . . ,+pndxn, it can be 
shown by eU-mentary algebia. alter equaling coefficumls of ind* 
]>endent ’difTereiitials, (1) tli.'it the lunctioiis X,, . . . T*i, are indep»-nd- 
ent functions of the. 277 v’ariablc^s A,. . . . pn, so that the (equations 
Ar'#=X<,//|=P4canbe .solved lor a,. . . . Xn. Pv . . • pn. and represent 
the7*efo7’e a tiansfoi maiion. w'hich w'e call a homogeneous cfint.-ict 
transformation ; (2) that the X,, . . . Xn are homogeneous functions ol 
/’i.. • . /'nof zero dimensions, tlie P,.. . . Pnan* liomfjgene<»us functions 
ol pn of dimension one, and the Ai/la- 1) relations (X<X>) = o 

are .erified. So also are the 77® relations ir7X<)=i, (PiX^)=:o, 

(P,F;)=o. Conversely, if X, X„ be independent functions, each 

homogeneous of zero dimi^nsion in /•,. .../>» .satisfying flu? 177(7/ - 1) 
relations (X,X^)=o, then P,, . . . P« can lie uniquely determinc-d, by 
solving linear algebraic equations, .such th.'it P,<'/X, + . . . + T'„t7X« 
=/q^/A, + . . . + />»c7xn. If now' we put w + i for 77. put z for a'„+,. 
Z lor Xn+i, Qi for-Pi/ffl-H. for 7 = 1. . . 7i. pnt qi ior-pjpn^i and c 
foj <7w+i/Qn+i, aTid tli(?n fiiiallv write P,. . . . l’»». /'i- ■ . • /'n h*’' Vj- • • • 
q.i, • • ‘ 9 n, we obtain the lolfiiwing results : If ZX, . . . X„, P,. . • . 1 n 
lie functions of r. a,. . . . a'„. />«. such that the e xpression 

</Z - P,t7X, - ... - P„«7X„isidenticaIlyequalto<7(r/z- pydx ^ ... * pndx^, 
and <r not zero, then (1) the functions Z. X,. . . . X«. P,. . . . Pn 
are independent fiinelions of z, a,, . . . Xn. p\, . . . pn, so that the 

equations ir'=Z. .r',= Xi. /)',=T\can be solved for z. ti Xn,p^ pn 

and determine a IransformJition which we call a fnon-liomogeneous) 
contact tran.s£ormalion ; (2) the Z, X,, . . . X„ verify the ^77(77 + 1) 
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identities [ZXJ=o, [Xi 3 <^]=:o. And the further identities 
ri\X,] = <r. [l\>g]=o. [lVA]:=:al\, [l\Pj] = o, 

are also verified. Conversely, if Z, Xj, . , . X„ be independent func- 
tions satisfying the identities [ZXi]=so,[X<Xy]=o, then cr, other than 
zero, and Pj, . . . !*« can be uniquely determined, by solution of 
algebraic equations, such that 

dZ-IVXi“. . .-PfidXn-ffidz-pidAi-. , ,-pndxn). 

Finally, there is a particular case of great importance arising when 
o’sBT, which gives the results : (i) If IT, X,, . . . X*. Pi. . . . P« Ik; 
2n+i functions of the 2 n independent variables Xi. , . , Xn, pi, 
• • • pn. satisfying the identity 

d^J + . . . + p-^dx-^ + . . . + pndXnt 

then the 2« functions Pi, . . . P„, X^, ... X* an*. indciKmdent, 
and we have 

(X,X^)=o,(X,U)=«X,.(PA) = i. (J\X^)=o. (P<P/)=o. (P<U) + Pi=«P,. 
where 3 denotes the operator pidldpi + . . . + pndldpH; (2) If 
X], . . . X,i 1)0 independent functions of ;ri, . . . Xn, Pi, • • • pn» 
such that (^X>) =0, then U can be found by a quadrature, such that 
(XiU) = 8X,; 

and when X*. . . . X„, II satisfy these ^»(n + i) conditions, then 
1*1. .. . Pn can be found, by solulicm of linear algebraic eejuaiions, to 
render true the idi?ntity</II -t- 1 *irfX, i . . . + Pn</X*= pjdx^ + . . . + pndxt , ; 
(3) Functions X,, . . . X„. J*j.. . . I*„ can be found to satisfy 
this differential identity when TT is an arbitrary giv(-n function of 
,^1. . . . Xn. Pi, but this requires integrations. In order 

to so(! wli.it integrations, it is only necessary to verify the statement 
that if U be an arbitrary given function of .“Vi, . . . a'«, />„, 

and, for r<u, X,, . . . Xr be independent functions of these vari- 
ables, such that (X*rII) = fiX,r. (XpX<r)s=o. for p, <r=i . . . r, then 
the » + i homogeiuroiis linear partial differential equations of the 
first order (II/)+ 5 / = <>, { 5 Cp/)=o, form a complete system. It will 
be seen that the assum])tions above made for the retluction of 
Pfalhan expressions follow from the results here enunciated for 
coni act transformations. 

\Vc pass on now to consider the solution of any partial 
differential ecfiuition of the first order ; we attempt to e.xpUiin 
certain ideas relatively to a single equation with any 
diifeivii- independent varial)les (in particular, an 

timicquM- ordinary equation of the first order with one inde- 
tion ottbe pendent varialde) by speaking of a single equation with 
two independent variables x, y, and one dependent 
® varial)lc z. It will be seen that we are naturally led to 

(consider systems of such simultaneous equations, which we 
consider Inflow. The central discovery of the transformation 
theory of the .solution of an equation F(a;, y, s, dzjdx, dzldy) — o 
is that its sidiition can always be reduced to the solution of 
partial equations whirlt are linear. For this, however, w^e must 
regard dzjdx, dzjdy, during the proce.ss of integration, not as the 
differential coelTieients of a function z in regard to x and y, but as 
variables independent of x, y, s, the too great indefinileness that 
might thus appear to be introduced being provided for in another 
way. We notice that if s = ^(.x, y) lie a solution of the differ- 
ential equation, then dz = dxd^jdx + dydyj/jdy ; thus if we denote 
the equation by ¥{x,y,z, pyH,) — o,ixn^ prescribe the condition 
dz — pdx + qdy for every solution, any solution such as z = ^(.v, y) 
will necessarily be associated with the equations p^ dzjdx, 
q = dzjdy, and s will satisfy the equation in its original form. We 
have previously seen (under Pjaffian Expressions) that if five 
variables .r, y, s, •/>, q, otherwise independent, be subject to 
dz - pdx - qdy = o, they must in fact be subject to at least three 
mutual relations. If we associate with a point (a:, y, z) the plane 
. Z-c = />(X-.'v) + ^Y-y) 

passing through it, where X, Y, Z are current co-ordinates, and 
call this association a surface-element ; and if two consecutive 
elements of which the point(ji* + dx, y + dy, z + r/s)of one lies on the 
plane of the other, for w'hich, that is, the condition dz^pdx-\‘qdy 
IS satisfied, lie said to be connected, and an infinity of connected 
elements following one another continuously be called a con- 
nectivity, tiien our statement is that a connectivity consists of not 
more than 00 2 elements, the w'hole numlier of elements (ae, y, s, p, q) 
that are possible being ciilled 00 5 . The solution of an eejuation 
F(a:, y, s, dzjdx, dzjdy) = o is then to Ik? understood to mean finding 
in all possible w^ays, from the 00 * elements (ac, y, z, p, q) which 
satisfy F(ac, y, z, p, q) — o a set of 00 2 elements forming a con- 
nectivity ; or, more analytically, finding in all possible ways two 


relations G - o, II =* o connecting x, y, z, p, q and independent of 
F a= o, so that the three relations together may involve 
dz » pdx + qdy. 

Such a set of three relations may, for example, be of the form 
y), p^dij/jdx, q^d\pjdy; but it may also, as another 
case, involve two relations z = i/{y), x = connecting x, y, z, 
the third relation being 

f(y)=/>fj(y) + 5 , 

the connectivity consisting in that case, geometrically, of a curve 
in space taken with 00 1 of its tangent planes ; or, finally, a 
connectivity is constituted by a fixed point and all the planes 
passing through that point. This generalized view of the mean- 
ing of a solution of F » o is of advantage, moreover, in view of 
anomalies otherwise arising from special forms of the equation 
itself. For instance, we may include the case, some- 
times arising when the equation to be solved is obtained 0 / a so/u- 
by transformation from another equation, in which F tionoftte 
does not contain either p or q. Then the equation has 
00 2 solutions, each consisting of an arbitrary point of the surface 
F = o and all the 00 2 planes passing through this point ; it also 
has 00 2 solutions, each consisting of a curve drawm on the surface 
F = o and all the tangent planes of this curve, the whole consisting 
of 00 2 elements ; finally, it has also an isolated (or singular) 
solution consisting of the points of the surface, each associated 
with the tangent plane of the surface thereat, also 00 2 elements in 
all. Or again, a linear equation F = P/> + Qr/ - R = o, wherein 
r, Q, R arc functions of x, y, z only, has 002 solutions, each 
consisting of one of the curves defined by 
dxjV'^dyjQ = dzjR 
taken with all the tangent planes of this curve ; and the same 
equation has 002 solutions, each consisting of the points of a 
surface containing 00 ^ of these curves and the tangent planes of 
this surface. And for the case of n variables there is similarly 
the |K)ssibility of « + i kinds of solution of an equation 
F(arj, . . . Xn, z, Pif . . . pn) = o; these can, however, by a 
simple contact transformation he reduced to one kind, in which 


there is only one relation z' ^■^\j^{x\ 


new variables x\ 


X n) connecting the 


x'lj, s' (see under Pjaffian Expressions) ; 


just as in the case of the solution 

Z = = f(y)=/>f ,(y)4 q 

of the equation l*/> + Q</:™R the transfonnation z'^z-px, 
X* p, p* -* X, v' ^ y, q ^ q gives the solution 

s' = ^(y ') + .vV,(>0: == ^ 

of the transformed equation. These explanations take no 
accKiUTit of the possibility of p and q being infinite ; this can be 
dealt with by writing /»= --ujw, y— ^vjiv, and considering 
homogeneous equations in u, v, w, with udx + vdy + wdz ^ o as the 
differential relation necessary for a connectivity ; in practice we 
use the ideas associat(;d with such a procedure more often without 
the appropriate notation. 

In utilizing tliesc general notions we shall first consider 
the theory of characteristic chains, initiated by Cauchy, which 
shows well the nature of the relations implied by the given 
differential equation ; the alternative ways of carrying 
out the necessary integrations are suggested by con- 
sidering the method of Jacobi and Mayer, while a good 
summary is obtained by the formulation in terms of a Pfaflian 
expression. 

Consider a solution of F=o expressed by the three independent 
equations F=o, 0=0, H=o. If it be a solution in which there is 
more than one relation connecting x, y, z, let new variables x',y',s*,p*,(f* 
be introduced, as before explained under Pfaffian Ex- 
pressions, in which / is of the form 

z^r.z-pix^-. , .-pMs = i or 2 ). 
so that the solution liecomes of a form = 

wliif.h then will identically satisfy the trans- 
formed equations F'=o, 0'=o, TT'=ro. The equation F'=so, if x', y', 2 ^ 
be regarded as lixed. states that the plane Z - -s' — />'(X - +y'(Y - y ) 
is tangent to a certain cone whose vertex is (,v', y', z'), the consecutive 
point {x*+dx\ y^+dz", / + of tl»c generator of contact being such 
that 

Passing in this direction on the surface r'=^(jir', r') the tangent 
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plane of the surface at this consecutive point is {p*-\‘dp\ 
where, since y\ drpidx*, d\pldy')^o is identical, we have 

ds^ {d^*ldx* '\‘p*d^*ld^)-\rdp*dV*ldp*—o, Thus the equations, which 
we shall call the characteristic equations, 


d’c ! -^.^dy ! I[^t> ap+'l ^^dp'l ( 

^,l{ dV* ,dV'\ 

\- u/-‘^ 15 ) 


are satisfied along a connectivity of 00 ' elements consisting of a curve 
on 2 'sz}p{.x\ y*) and the tangent planes of the surface along this curve. 
The equation F'=o, when p\ f are fixed, represents a curve in the 
plane Z-r'=/>'(X-A'')+^''(Y-y') passing through {x% y\ z^\ if 
U' + dx*, y'ss5y\ z' + Sz') be a consecutive point of this curve, wc 
find at once 


\dx*^^ dz*) ^ \dy' ^ dz'j * 
thus the equations above give Zx'dp* -^^y'dq* =0, or the tangent line 
of the plane curve, is, on the surface z'i^}p[x\ y'), in a direction con- 
jugate to tliat of the generator of tlie cone. I’utting each of tiu? 


denominators, are dtivelopable, to d(‘fiiie, from the differential 
equation l'''=o alone, a connectivity of oo* elements, which wc call 
a chayaitensHc chain ; .and it is remarlc.abJe tliai when we transform 
again to the original variables {x, y, z, p, q), the form of t!ie differential 
ei.|uations for the chain is unalleretl, so that they can Ik; w»ritl.en 
down at once from the etpiation F=o. Thus we have proved that 
the characteristic ch.ain starting from any ordinary edement of any 
integial of this equation F=o consists only of elements belonging 
to tliis integral. I'or instance, if tla^ equation do not contain /», q, 
tlie characteristic chain, starting from an arbitrary plane through 
:ia arbitrary point, of tlie surlaci! F=o, consists of a pencil of planes 
wIjoso axis is a tangent line of the surface Fi=o. Or if F=o In* of 
llie form i'/> + Q<7~F, tlie chain consists of .a curv'c satisfying 
ilxl\* — dylQ = <h'l\i an<l a single inlinity of laiig<ml planes of tins 
curve, (ielerniined by tlie tangent plane chosen at tlur initial point. 
Ill all cases tiiere an? 00^ cliaract<?ristic chains. w lios«‘ aggregate may 
therefore be expected to exliaust the 00 ** elements saiislying F=o. 

('onsid(;r, in fact, a single infinity of connected elements i*ach 
satisfying l*'=o, say a chain connectivity T, consisting of cl(?ments 
specified by a«, y^, Zu, po, qo, which wc supjiosc expressed as 
fiinctions tif a paranurter tt, so that 

V„—dz,Jdu - podXo/du *■ q,idyjdn 
is everywhere zero on this chain; lurth(?r, suppose th.at 
oacli of F, dVjdp, .... dVIdx^ pdi'jdz is developable 
about cacli element of this chain T, an<l that T is not a 
characteristic chnin. Then consider the iiggregjitc of llu- 
. .. , characteristic chains issuing from all the i?Iemc*nts of T. 
cbmlnz elements, consisting of the aggregab? of these 

’ characteristic cliains, satisfy F=o, provided the chain 
connc.'ctivity T consists of elements fiatisfying F=o; for each 
characteristic chain satisfies rfF=o. It can be shown that these 
chains are connected ; in ot her words, that if ,v, y, z, p, <7, Ixj any 
clement of one of these characteristic chains, not only is 
dzjdt - pdxpit - qdyldt=o, 
as wo know, but also V ^ssdzjdu- pdxplii-^qdyldu is also zero. For 


Comphte 

Integral 

con- 

atruGted 

with 

character^ 


Wf? have 


d£^ fdx _ 

dr~dl\dit ‘^dit *^du) dt{\dt * dt ^dt) 
__dpdx dp dx (l^ dy^dq<^ 

"(in (It (It dii dn dt dl dii 


wliich is eijual to 

dp d\l ( 1 ^ (dV 
dll dp dii\dx 



) ^ dll dq dll \ dy ^ dz } 



is a dcv(?lopablc function of /, this, giving 

' dz 


“K-£ £*)• 


sliows tliat If is everywdiere zero. Thus integrals of F=ro are 
obtainable by considering the aggregate of characteristic chains 
issuing from arbitr.ary chain conniictivities T satisfying 1’ =0 : and 
such coniiectiviti<‘S T are, it is seen at once, deti’rnfiinable without 
integration. Con vor.sely , as such a chain connt?ctivity T can Imi taken 
out from the elements of any given integral all possible integrals 
are obtainable in this way. For instance, an arbitrary curve in 
space, given by Xo^ 0 {if), y»- 4 >{it),Zn=\pin), determines by the two 
e(iuations F(.r*„ y„, So, po. ^.j.) = o, +</o0'(«). s«cli a 

chain connectivity T, through wdneh there passes a perfectly 
definite integral of the equation F=o. By tiiking 00* initial chain 
connectivities T, as for instance by taking the curves x^-O, yo-p, 
Zossirp to be the 00* curves upon an arbitrary surfact?, we thus obtain 
00* integrals, and so co* elements satisfying F=o. In general, if 
functioirs G, H, independent of F, lx? obtained, such that the 
cqu,ations F=o. G=/>, H =c represent an integral for all values of the 
constants h. c, these equations arc said to constitute a complete 


integral. Then 00^ eleinenls .satisfying Fsso are known, and in fact 
every other form of integral can be obtained without further integral 
lions. 

In the foregoing discussion of the differential equations of a 
characteristic chain, the denominators dVjdp, . . . may be supposed 
to be modified in form by means of F=so in any way conducive to 
a simple integration. In the immediately following explanation of 
ideas, however, we consider indifferently all equations F = constant ; 
when a function of x, y, z, p, q is said to be zero, it is meant that this 
is so identically, not in virtue of F=o ; in other words, we consider 
the integration of F=a, where a is an arbitrary constant. In the 
theory of linear ])artial equations we have seen that the integration 
of the equations of the characteristic chains, from which, 
as has just been seem, that of the equation F=a follows 
at once, would be involved in completely integrating f*f*****^ 
the single linear homogeneous ])artial differential equation 
of the first order [F/J— o where thi? notation is that 
explained above under Contact Transformations, One 
obvious intcgnil is /=sF. Putting E'=«r, where a is arbi- ” 
trary, and eliminating one of the independent variables, we can reduce 
this ec] nation [17.1==*^ to one in four variabl(?s; ami so on. l!alliiig, then, 
the tlete.rmination of a single integral of a single homogeneous partial 
differential equation of the first ordtT in n independent variables, an 
operaiion of order m- i, the characteristic chains, and therefore the 
most general inti^gral of can be olittaincd by successive opera- 

tions of orders 3. 2, i. If, however, an integral of Fasa be repre- 
sented by G = />, 11 =c, where b and c are arbitrary constants, 

the e.xpression of tl»e fact that a cliar.'icteristic chain of F=<7 satisfies 
<f(;=o, gives [F(;j=o; similarly, [Fll]=so and [GllJ = o, these 
three relations befing irlent.ically true. Conversely, su;>])Ose that an 
integral G, inde]K‘ndent of F, has been obtaim^d of llu* equation 
[F/]=o. whicJi is an operation of order thret?. Tlieii it follows fi(»m 

the Wbntity l7W]l + L0WjJ + [lA[/01.i=^^lW + ^'iWi + f^^ V>^fore 
remarked, by putting 0=il', ^=(1, and lhc*n (17i - A(/), [t*'/j*' Fd/), 
that All(/) - B.V{/) fH/) " lim ar equations 

[17]=o, [G/j = o form a comi>lete system ; as tw(j integrals F, G are 
known, they hav<‘ a common integral II. independent ol F, G, deter- 
minable l^y an operation of order one only, 'riie thos* fiinrlions 
F, G, H thus identically satisfy the rt Jalions (FG; = [G1 1 ]=: ( I'TI jr^o. 
The 00 2 elements satisfyirij.^ (.i=h, Jl=<., wlierein a, h, r are 

.assigned consjanis, can thim bo.seim to constitute an inbrgral of Fssa. 
T'or the conditions that a characl<?ristic chain «)f G = /> i.ssning from 
an clement satisfying F=rt, G — />, Hr=<? sJionld consist oidy of 
elements satisfying these thret?e()uations an* sinijilyf l'’(F=to, [G I I] -.ro. 
Thus, starting from an arbitrary eleirujiit of (I'-rt, (1 = //, li=tj, ^^c 
can single oiit .a coneclivity of elements of (!'««, C^h, 11 = <) 
forming a cl iracl(?ristic chain of G=fh ; tlu?n ilie aggrc‘gat(‘ of the 
chanacleristic ch.'iins of F=rt issuing from the elements of this 
characteristic chain of 0=6 will be a conne^ctivity consisting only of 
elements of 

(F=a, Grr/,.. I l = r). 

and will therefore constitute an inlc^grjd of F=rt; further, it will 
include all elements of (!'=«, 0 = 6, ll=r). This result follows fdso 
from a theon?m given under Contact ^ 'vans formations, which shows, 
moreover, that though the characteristic, chains of F=/7 are not 
dcterminetl by the three t?<iuation;i 1'=^. (J = 6, TI = r. no further 
integration is "now neces.sarv to find them. By this the<jn*m, since, 
identicjilly [FGj^fGIl l = fF'l 1 1 = 0, we can timl, by the solution of 
linear .algebraic ecpiations only, a non-vanishing function a and two 
functions A, C. such th.at 

r/G - Af/F - Cy/I ]=^iT{dz - pdz - qdy) ; 
thus all the elements satisfying F=r<, G = 6, If = r, satisfy dr =/»fl.v + (7^fr 
and constitute a connectivity, which is therefore .an integral of 
F=«. While, further, from the associated theorems. I', G, II. A, C 
are independent functions and [Fr]=o. Thus (' may be taken ff» 
lx tlie remaining integral indcpimdent of G, II, of the eipiation 
[171 = 0. whereby the cliaracf eristic chains are entirely diMermim-d. 

Wh(‘n w'c consider the particular equation J'=o. m-glecting the 
c.ast? when ne1lln?r p nor q enters, and siqqwjsing /> to enba, we may 
express /> from F=o in terms of x. y. z, q, and then eliminate it from 
all other equ.ations. Th(?n instead of th** e(|iialic)n [I7J = o, we 
h.ave, if F=o give p=\/f{x, r, z. q), the equation 



moreover obl.aiir.dile by omiUing the term in dffdp in / -o. 

Let x^, yo, Zu, qo, be v.al'ues aliout which Die coefficients in 
tliis equation nro devek)])al>l(?, and lei f. rj, ta be the 
jirincipal solutions reducing r(?.specti vely to z, y and q 
when xsixo. Thi*n the equations /»=^, !)=>'». «=7« 

represent a characteri.stic chain issuing from tin? (rlirment 
Xo. yo, Zn. po. qo. : I'ave .seen that the .aggregate of 

such chains issuing from the elements of an arbitrary 
cli<ain satisfying 

dzo’-podxo’-qtdyo-o 

constitute an integral of the equation P^P. I-et this arbitrary 

VIII. 
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chain be taken .su that Xo is constant ; then tiie condition lor initial 
values is only 

dZo ” ^adyo^Of 

and the elements of the integral constituted by the characteristic 
chains issuing therefrom satisfy 

lienee this equation involves dz^ypdx- qdy=o, or we have 
ds - ipdx - qdy = ir{jd^- tadri), 

where c is not zero, Conversely, the integraiion of ^ is, essentially, 
the problem of writing the expression ds - yffdx qdy in the form 
a(di wdq), as must be possible (from what was said under Pfaffian 
Expressions), 

To integrate a system of simultaneous equations of the first 
order X| = a,, . . . in n indi^pendont variables 2rj, . . . Xn 

and one dependent variable z, we write /»| for dzjdxi, &c., 
Syaiemof attempt to find w+i-r further functions Z, X,4-i 
^Ihatlnt ‘ ■ * s'^ch that the equations /=<*, X<=ai(i= I, . . . «) 
^ involve dz-p^dx^- . . .•pndXn=o. By an argument 

already gi ven, the common integral, i£ cxisitent, must be sat- 
isfied by the equations of the characteristic chains ol any one equation 
thus each of t he expressions must vanish in virtue 

of the equations expressing the integral, and we may without loss of 
generality iissnmc that eiicli of the corresponding {r{r^ i) expressions 
formed from the r given difierential equations vanish(;s in virtue of 
th(\se equations. The determination of the remaining n+i-r 
functions may, as before, be made to depend on characteristic chains, 
w'hich in this case, however, are manifolds of r dimensions obtained 
by integrating the ecpiations [X|/|=o, . . . [X,i/] = o; or having 
ohtaiturd one integral of this system other tlian Xj, . , . X,, say 
X,^.i, we may consider the system [Xj/j = o, . . . [X,.^j/] = o, for 
which, again, we have a choice ; and at any stage we may use Mayer’s 
method and reduce the simultaneous linear e(]uations to one equation 
involving parameters ; while if at any stage of the ])rocess we find 
some but not all of the integrals of the simultaneous system, they 
can be used to simjilify tlie remaining Avork ; this can only be clearly 
explained in coimi?xion witii tin; theory of so-called function groups 
for which we have no space. One. result arising is that the simul- 
taneous system Pi^Pi. . pr=pr» wherein /^j. . Pr arc not involved in 
. 0 ^, if it satisfies the Jr(r-T) relations [pi-<pi, 
has a .solution x=:p{Xi, . . , z„), pi^dpldxi, . . . pn==^dp)dx„, 
reducing to an arbitrary function of ,Vr+i, . . . only, when = 

. . . Av=AV® under certain conditions as to dcvelopability ; a 
generalization of the theorem for linear equations. The problem of 
integration fd this system is. as before, to put 

rfz-0jr/ Vi-. . .^(prdXr- pr+xdXr+i- • • --pndXn 
into the form Wr+W^r+i~ . . .-Wntf^n) *, and here f. ^r+y . . . fn. 
wh*i» . . . «i’n may be taken, as bedore, to lx; principal integrals 
of a certain complete systerm of linear equations ; those, namedy, 
determining the characteristic chains. 

If L be a function of t and of the 2n quantities A|. . . . . . . 

where denotes dxjdl, &c.. and if in the n equations 
d(d\\_d\. 
diydjfj^dxi 


d\. 


WC put 


and so express ij, . . . z* in terms of t, x<, . . . 


A'n. Pi, . • • pn, as.suming that the determinant of the quantitir^s 
ipl 

, — is not zero ; if, further, H denote the function of /, Xt, . . . 
dxi dxj * 

Xn, Pi, • • . pn, numerically equal to + . . . + />„^„-L, it is easy 
to prove that dpjdt=i dlildxt, dxJdt^dWjdpi, These 
Bquatlona canonical equations form part of those ft)r 

the characteristic chains of the single partial equation 
^ * r/a’/d/4- Il(f, A'l, . . . Xn, dsfdx^, . . ., rfz/rfA„) = o, to wdiich 

then the solution of the original equations for ... Xn can be 
reduced. It may l)e .shown (i) that it z=p[t. Xj, . . . A'«, Tj, . . . 
be a complete integral of this equation, then pt^dpldxi, dpldci — ct 
are 2n equations giving the solution of the canonical ecpiations 
referred to, where Ci, . . . f n and f|. . . . arc arbitrary con.stants; 
( 2 ) that if .v<=Xd/, .r"!. . . . An®). pi=^\{l, x,®, . . . f^n) b‘5 the principal 
solutions of the canonical equations for /=/®, ana ta demote the result 
of substituting these values in AidH/</Ai + * • •’^pndlildp^^W, and 


0=^^ iadt, where, after integration, 12 is to be expre.s.sed as a function 


of /. v, . . . Xa, A*i®, . . x„®, then z=0+2® is a complete integral of 

the ])artial equation. 


A system of differential equations is said to allow a certain 
continuous group of transformations (see Groups, Theory of) 
when the intn)duction for the variables in the differen- 
tial ecfuations of the new variables given by the 
of equations of the group leads, for all values of the 
eontiatt- parameters of the group, to the same differential equa- 
ouB groups tions in the new varialdes. It would be interesting 
^ verify in examples that this is the case in at least 
the majority of the differential equations which are 
known to be integrablc in finite terms. We give a theorem of 
very general application for the case of a simultaneous complete 


system of linear partial homogeneous differential equations of the 
first order, to the solution of which the various differential equa- 
tions discussed have been reduced. It will be enough to consider 
whether the given differential equations allow the infinitesimal 
transformations of the group. 

It can be shown easily that sufficient conditions in order that a 
comyilete system IIj/— o . . . 11*/= o, in n independent variables, 
should allow the infinitesimal transformation IV=o are expressed 
by k ecpiations niPZ-Pni/^X^lIi/H-. . .+Xi*n*/. Supyiosc now 
a compli.;te system of n-r equations in n variables to allow a 
group of r infinitesimal transformations (Pj/, . . P,./) which has 

an invariant subgroup of r-i parameters (Pj/, . . ., Pr-i^, it 
being supyiosed that the n quantities IIj/, . . ., Un^f, Pj/, . . 
Prf are not connected by an ifUmtical linear equation (with co- 
efficients even depending on the independent variables). Then 
it can be shown that one solution of the complete system is deter- 
minable by a quadrature. For each of niiV/^lViV is a lincrar 
function of U,/, . . . , Iln-r/ and Ihc; simultaneous system of inde- 
pendent equations 1X1/= o, . . . nn-r/=o, Pj/=o, . . . I*r-.i/=o 
is therefore a complete system, allowing the infinitesimal trans- 
formation Prf. This complete .system of « - 1 equations has there- 
fore one common solution w, and 1 V(<*’) is a function of u. By 
choosing ta suitably, we can then make Pr(cii) = i. From tliis 
equation and the » - i equations lI<w=o, iW=o, we can determine 
ta by a quadrature only. Flencc can be deduced a much more 
gen(;ral result, that if the group of r parameters he iniegralde, the 
complete system can he entirely solved by quadratures \ it is only 
nt;cessary to introduce the solution found by the first cpiadrature as 
an independent variable, whereby we olitain a complc.'le system of 
n-r equations in 1 variable's, subject to an integrable group of 
y-i parameters, and to continue this process. We give some 
examplt;s of the application of the theorem. (1) If an equation of 
the first order /=0 (a. y) allow the inlinitirsimal transformation 
^dffdx+ridffdy. the integral curves «(a, y)=\". wherein w(a. r) is 

the solution of reducing to y for z=a®, are 

interchanged among themselves by the infinitesimal tninsformation, 
or c«)(a, y) can be chosen to meikc ^d(afdx+‘ndialdy= 1 ; this, with 
dtafdx+pdtaldyssiO, determines ta as the integral of the complete 
difierential (dy~pdx)f(ri^p^). This result itself .sliows that every 
ordinary differential equation of thi; first oriU;r is subject to an 
infinite number of infinitesimal transformations. But every infinit- 
esimal transformation ^dffdx+ndffdy can by change of variables 
(afttT integration) bo brought to the form dfjdy, ami all differential 
ecpiations of the Jirst ord(*r allowing tliis group can tlien be reduced 
to the form F(.r, dyldx)^o. (2) In an ordinary equation of the 
.second order y*=0(A', y , )»'), equivalimt to dyidx-- yy,dyjdx— y, .Vi), 
if H,H| be the solutions for y and Vj chosen io reduce to y" and 
3'j® w'hen z=.t®, and the equations IL^y, Mj^Vj be ('(piivakmt 
to w=y®, «j = V|®, then w, ta^ are the principal .solutions ol 
Uf^dffdx+yidffdy+pdfldvi^o. If the original equation allow 
an infinitesimal t ran sf (urination whose first extended form (see 
Groui’.s) is Pf=^^dfldx + 7 idffdy + 7 iydfldy-^, where 77,5/ is the increment 
of dyfdx when fJ/, nht arc the increments of x, y, and is to be 
f;xpnrsscd in terms of a'. y, yj, thi;n each of ]*w and I’oi, mn.st 
l«! functions of ta and w,, or tlie partial diffenmtial equation 11/ 
must allow the group Pf. Tims by our general llieorem, if tlie 
differential equation allow a group of tvro parameters (and such 
a group is always integrable), it can In* solvisl by quadratures, our 
explanation siiJlicing, however, only provided the form II/ and the 
two inlinitirsimal transformations are not linearly connectird. It 
can be shown, from the fact that is a quadratic ])olyiiomial in yj, 
ttiat no differential equation of the sc'cond ord<;r can allow more 
than 8 really independent infinitesimal transformations, and lliat 
every homogeneous linear differential equatiim of the second order 
allows just 8, being in fact reducible to d“yldx^=o. Since every 
group of more than two parameters has subgroups of two para- 
meters, a differential equation of the second order allowing a group 
of more than two parameters can, as a rule, be solved by quadratures. 
By transforming the group we see that if a differential equation of 
the second order allows a single infinitesimal transformation, it can 
Ik; transformed to the form P(x, dyfdx. cPyfdx ^) ; this is not the case 
for every differential equation of the second order. (3) For an 
ordinary differential equation of the third order, allowing an integ- 
rablc group of three parameters whose infinitesimal transformations 
arc not linearly connected with the partial equation to which the 
solution of the given ordinary equation is reducible, the similar 
r«;sult follows that it can Iw integrated by quadratures. But if the 
group of three parameters be simple, this result must be replaced 
by the statement that the integration is rt?duciblc to quadratures 
and that of a so-called Hiccati equation of the first order, of the 
form dyf dx = A + By + C)-*, where A, B, C are functions of x. (4) Simi- 
larly for the integration by quadratures of an ordinary equation 
yn—p{x.y,yi, . . . yn-i) of any order. Moreover, the group allowed 
by the equation may quite well consist of extended contact transfor- 
mations. An important application is to the case where the differ- 
ential equation is the resolvent equation defining the group of 
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transformations or rationality group of another difierential equatitm 
(sec below) ; in particular, wi>en the rationality group of an ordinary 
linear differential equation is integrable, the (!quation can be solved 
by quadratures. 

Following the practical and provisional division of theories 
of differential equations, to which we alluded at starting, into 
transformation theories and function theories, we pass 
Son*o/**^"* now to give some account of the latter. 'I'liese are both 
fuactlott ^ necessary logical complement of the former, and the 
theoHea of only remaining resource when the expedients of the 
former have been exhausted. While in the former 
eqaatioaa. investigations we liavc dealt only with values of the 
* independent variables about which tlie functions are 
developable, the leading idea now becomes, as was long ago 
remarked by G. Green, the consideration of the neighbourhood f)f 
the values of the variables for wdiich this devekipable character 
ceases, beginning, as before, with existence theorems applicable 
for ordinary values of the variables, we are to consider the cases of 
failure of such tJieorems. 

When in a given set of difTerential equations the number of 
equations is greater than the number of dependent variables, the 
equations cannot be expected to have common solutions unless 
certain conditions of compatibility, obtainable by equating 
different forms of the same differential coefficients deducible from 
the equations, are satisfied. Wc have had example.s in systems 
of linear equations, and in the case of a set of equations 
Pi — i Pr — Foi* the case when the numlntr of etpiations 

is the same as that of dei)endent variables, the following is a 
general theorem which should be referred to : Let there be r 
equations in r dependent variables s,, . . , Zr and n independent 
variables A-p . . . Xn] let the differential coeflicienl of 
A geaerai 2 ^ of highest order w'hieh enters be of order and 
suppose to cnt(!r,so that the equations can Im* 

wTitten = where in the general differen- 

tial coefficient of w'liich enters in say 

. . . dXn^'», 

we have and /’j 4 . . . tfj, . . . tfn, 

. . . /V and bPic^ - • - values of 

. . . Xjif Sj, . , , 2r 

and of the differential coefficients entering in dv about which 
all the functions <J>j, . . . dv are developable. ('orres])onding 
to each dependent variable w'c take now a s<'t of functions of 
.r.„ . . . Xh, say ^ arbitrary save that they must 

be developable almut <?o, a.,, and such that for these 

values of x.^,, . . . Xn, the function «/jp reduces to and the 
differential coefficient 

A+ . . . . . . dx,^^‘i 

reduces to b^ki • ■ • ifcn- ^ 1^*“' theorem is tiuit there exists 

one, and only one, set of functions Cp . . , Zr of .r.,, . . . x^ 
developable al)out <7^ . . . a.^ satisfying the given differential 
eciuations, and such that for x^ ^ we have 

And, moreover, if the arbitrary functions . . . cc'TiUiin a 

certain number of arlVitrary variables and be de- 

velopable about the values . . . /,,/* of these variables, thi* 
solutions Sp . . . -r will contain Z,, . . . Z,„,and he developable 
about Zi®, . . . l,n- 

Tlie ])roof of Ibis tbrorem may lx* given by showing that if 
ordinary power series in .T| — ati, . . . .Vn — r/*, Z| — Z^®, . . . /w — Z,,/' 
be substituted in the equations wlierein in Za- the coeffici«*n1s of 
• • •» (-^1 “ are the arbitrary iiinclions 

^ir* • • ^cr**”*’* divided respectively by 1 , i !, 2 !, &C., then the 

differential equations determine uniquely all the other cotrfficients. 
and that the resulting series arc coiivergtrnt. We rely, in fact, 
upon the theory of monogenic analytical functions (st.*<* FrNcrioNj. 
a function In'ing dt^ermined entirely by its development in the 
neighbourhood of one set of values of the inde]«.ndeiit variabh-?., 
from which all its other values arise by mntin nation ; it bc-ing of 
course understood tliat th*? cofrflicicnts in the diffenmtial equations 
are to be continued at the same. time. But it is to be remarked that 
there is no ground for believing, if this method of continuation be 


utilized, that the function is single-valued ; wc may quite well return 
to the same values of the independint variables with a different 
value of the function, belonging, as we say, to a different 
branch of the function ; and there is even no reason lor 
iissuming that the number of branches is liuitr. or that 
different branches have tlu^ same singular points and 
regions of existence. Moreover, and tliis is I he most difficult con- 
sideration of all, ail these circumstances may be de})endent upon the 
valiif?s siippf^sed given to the arbitrary constanfs of the integral ; in 
other words, the. singular points ma^y be either fixid, being deter- 
mined by the differential equations" themselves, or tiu-y may be 
mwahk- with the variation of the arbitrary constants of integration. 
Snell difficulties arise cvtui in establishing the reversion of an ellijiiic 
integral, in solving the ctjualion 


O' 


" (*• - »i)(x - (I^(x - fla)(.v - a^) ; 


about an ordinary value the right .side is di^velopablc ; if we jnit 
x-ai^ti^, the right side becomes di'velopable. about Zi = o; if we 
pul ,vi= i//, the right side of the changed equation is develo]ial»Ie, 
about /--o ; it is quite easy to show that the integral reducing to a 
definite value x„ for a value s„ is obtainable by a series in integral 
powers ; this, however, must be sup]ilemenleil by showing that for 
no value ot a- d(H*s tiu* value of x beconu* entin'ly undetermined. 

These remarUs will show the place of the theory now to be 
sketched of a particular class of ordinary linear homogetU'ons 
diff<*rential (qiialions who.se iniporlance arises from 
the completeness and generality witti which they am Linear 
be discussed. We have seen that if in the equations different 
flyldx=:yi, dyjdx y\,, . . ., dyn.Jdx^v„ Haiequa~ 

<v«-jAZ.v = «„v + f/„..jyi+ . . . raUonaico- 

where At,, a.^, . ... an are now to be taken to be rational eifictents, 
functions of .v, the value ,r- - x" be one for whieti no one of 

these rational functions is iiitiiiite. and v®, y®, , be quite 

.arbitrary liniti^ value.-,, then the irqiialions are .satisfied by 


y=:.y®n4-.v®pf,-l . . . 4 rVi«.,..,, 

where 11 , //,, . . ?/« -i are fiinclions of , 1 , inde]H'ndent of r". . . . 

developable about a =a'" ; this value of v is .such that for 
.1 - -.i® the functions r, j’, . . Vn-i reduce n-spi-ctively to v", r,*, 
. . . y4i -I ; il t^an be j>rovi*d that tlie region of exi.slence oi llu'se 
st'ijes exlimds within a circle cent re a' and radius equal to the 
distance from of the nean\st point at whieli one of /q, (in 

lieconurs infinite. Now* consider a i(‘gion enclo.sing a'\ and only one 
of the jilaces, .say iJ, at which one of rq, ... tin bcconu-s inlinile. 
When A is made to describe a clo.sed curve in tJiis reg,ion, including 
tliis])oini Sin its interior, it may well hajipeii that the continuations 
of 11) • functions v, ifi, . . . , n«-i give, wlu-n we have leturned to 
the jioiiil A ve.lut s v, so that the infegral under con- 

siileraiion becomes changed to r''7'4 i’,' *T4-- • H y'ii-ieii-i- At 
a" let this branch and tin* coires]»onding vidues tif y,. . . . 1’^': 

j?-', 9 ?^,, . . . ; then, as ttiere is only one series satisfying the 

ei] nation and reilucing to ( 9 ;", if'i, . . . 9y"n-i) ff>*' a = and the 
ciw’ftidcnts in the diffi’ivntial equation an* single-valued functions, 
we must have ri^n • • • -1 ’7''«-jW»i-i~ + y'V'i+ ... 'I 

; as this Iiolds lor arbilmry vaJm*s of y'^, . . . upon 

wJiieh n, . . . //«_, and v, . . , do not depend, it lollows that 
eachofi*, . . . 7 is a linear function of it, .. . m». , with constant 
c(K*ffjcienls, say 7'*-- A,|//d' . . . Ai„Un^i. Then 

y‘'7,'4" . . . 'I' y' I f— /AijVf ’) ft 4* • . . 't* tAf^y dftji-i j 

this is erpial to /tfi ' tt-l . . . 4- if 2jAi,v^r - ; 

(‘liniiiiating 3 ’'^, . . . from these linear equatiims, we have a 

determinaiital erpiat ii»n of onh r n lor/^ ; lei fii l»e one of its roots ; 
determining the ratios of 3 -".yj‘'. . . . y\-i to satisfy the linear 
equalitms, we have thus pro\'d that lliere exists an integral, 
II, of the e<|uati(»n, which wlieii continued round the point £ and 
back to the starting-]>oint. beconu*s changeil to 1L = /4,1I. lA*t ntwv 
f be the value of x at S and tj one of the values of (i/29rf) log Mj ; i ^‘n- 
.sider tlie fniiclitm (v- t)'^iTr ; when a: makes a circuit round a =■ f. 
this becomes clianged to 

cxp( - 29r// 1 ) (.V “ ^ I , 

that is, is unchanged; thus we may put 1 1 - ( v - 0i being a 

function single-valued for paths in tin* reg'* !) (:onsid«*n.‘d cle-scribed 
about S, and Ihen lore, l>y l -aureiit ’.s 'J’het^ron Fitnctio.s), 

ca]).'ible of expression in Die annular ri*gion about this point by a 
s«*ries of positive and negative integral p7>v/ers of A ~f. which in 
general ina.y c:oiitain an iiilinite number of negative powers ; llicie is, 
Jiowever, no rea.son to suppose to bi* an iiitegi.-r, oi' even real. 
Tims, if all Die iwits of Du* determinantal eipialion in fiare different, 
wo obtain 11 integials of the forms (A -i')*’j0j, ; . .. 

Tn general Ave obtain as many integrals of this form as there an^ 
really different roots ; aru] the ]»nil»iein ari.ses to discover, in cjuscj a 
root be k times re]x*aled. A-i ecjiialions of as sinqile a form as 
possibles to replace the A - i expiations of the toirn y"7'+ ...4- 
y" n. jVn-.i = fi{y u -k- . . . 4'y%_i7/«_i} which wf>uhl have existed had 
Du? roots lieen difhucnt. 'Ilu* most natuial method o! obtaining 
a suggestion lies probably in /7?marking that if tn=f^-¥h, there is an 
integral w'here the c^iefficients in are 
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the same functions oivi + h as are the coefficients in of ri ; wlieii 
h vanishes, tins integral takes the form 

or say (a* - [0i + log (x - f ) ] ; 

denoting this by airtfiiK, and iA'“{)*i by J-l, a circuit of the point 

I changes K into 


K ' = [«*"'*■« (ar - + «*''■» {x - f + log (* - f ))] =/ij K + H. 

A similar artifice suggests itself when three of the roots of the detcr- 
minantal equation are the same, and so on. \Vc are thus led to the 
result, which is justified by an examination of the algebraic conditions, 
that whatever may Iks the circumstances as to the roots of the 
dcterminantal im] nation, n integrals exist, breaking up into 
batches, the valuers of the constituents tlj, Hj, ... of a batch after 
circuit about .t=^ being lV=/*ini. iV =/A|Hj+1Ti, Hg' =;*illa+^^la‘ 
and so on. And this is found to lead to the forms (Ar-^)n0,. 
(2r-fp|;^, + ^ log (AT-f)]. {-i:-{)’l[Xi+X« log (*-{)+♦, (log(A.-f))% 
and so on. liere each of 0i. Xi* Xa. ■ • • is a series of positive 
and mjgativc integral poweis of a - f in which the numlxir of negative; 
powers may be infinite. 

I t appears natural enough now to inquire wludher, under pro|X‘r 
conditions for the forms of the rational functions Aj, . . . an, it may 
. be possible to ensure that in each of the series 0i, Xi. • • • 
the number of negative powers shall be finite, llerein 
equatioaM. limitation which exptTience has shown 

to be justified by the completeness of. the results obtained. Assum- 
ing ti integrals in which in each of Xi • • • fhe. number of 

n ‘galivi; powers is finite, there is a definite homogeneous linear 
flilTercmtial e<piati<m having these integrals ; this is found by 
forming it to havi* the form 

where h^, ... bn are finite for a— f. ('onversely, assume the 
equation to havi; this foim. 'rium on substituting a series of 
tile form (a - + .\j(a- - jf) + Aaf.v - f)*+ . . .] and equating the 

coerficieiits of like ]n>wer's of r -^, if is found that r must be a root ol 
an algebraic e(|uatioii of order // ; this ecjiiation. wliicli wt; shall call 
t!ic index (;qu,'ition, can be obtained at once by substituting for r 
only (v-^f)'* and ngdacing each of /q. . . . bn !»y their values at 
x=sk* arrange the roots /j, ij, . . , of tliis eipialion so that the 
rtjal part of ri is equal to, or greater than, the real part of ri.n. 
find lake r (;([iial to /j ; it is found that the coefficiinits Ai, Ag . . . 
are uniquely (leterminate, and that the .series converges within a 
circle about ;v=f which includes no oth(;r of the points at which 
the rational functions rq. ... an become infinite. We have thus a 
solution i Ii = (a of the dilTerential (*qiiation. If we now 
substitute in the eipiation y^irlijydx, it is found to reduce to an 
equation of onhfr n - i for 17 of tlie form 

= (gr - + . , . + (,r - 

where r’l. . . . are not infinite at a=^. d'o this equation 
preciselv similar reasoning can tlicn bo applied ; its index eipiation 

has in fact the roots I'g *- /| - 1 if zero. 

the integral (.r-f)” Vi the if equation will give an integral of the 
original equation conlaiiiing log (.v'-f) ; if r2“^'i integer, and 

therefore a negative inti'ger, the; same will be triu*. unless in the 
term in be absent ; if neither of these arise, the original 

equation will liavc; an integral (v - Thi; if equation can now', 

by means of tlie one integral of it belonging to the index r2~'i”^. 
hi; similarly reduced to one of order « - 2, and so on. The re.snlt will 
l>e tliat stated above. W'o shall say that an equation of the form in 
(juestion is rrfjufar about .v=f. 

We may examine in this way the behaviour of tlie integrals at 
all thi‘ points at which any one of tlie rational functions ni ... an 
becomes infinite; in general w'c must expect that be.side 
' x=co will be a singular point for the 
® * solutions of the differential equation. To lest this we 
put A =l// througlioul, :ind examine as before at /=o. For instance, 
the ordinary linear equation with constant rAiefliciirnts has no singular 
point for finite values of .i* ; at .v^oo it has a singular point and is not 
regular; or again. Vessel’s equation vv'+ (.v®- «*)v=o is 

regular about a = o. but not about .r-—oo . An equation n’lgiilar at all 
the finite singiilarities and also at x=sco is called a Fnchsian equation. 
We proceeil to examine particularly the case of an equation of the 
second order 

y"+rty'+M'=o. 

Putting r~ i/f, it becomes 

iP\ifffl+ (2/-' - ar^ay/di+hr*y^o. 


which is not regular about /r=o unless 2-nr‘ and ht^, that is, 
unless ax and /m® nn* finite at a'=oo ; which we thus assume ; putting 
+ . . .). 've find for the index equation at .v=oo 
otiha ^(r- 0 + 1(2 ■“n v)„+(^n-®)«=o. If there be 

aaeoud finite' singular points at where we assumt; 

orrffr. ^>1, the cases m = o. mi= t being easily dealt with, and 
if 0 (a')= (r -fi) . . . (a-$w), wc must have 
and ft. [0 (a) p finite for all finite values of x, equal sav to the re- 
spective polynomials 0 (a) and f>(A), of which by the conditions at 
gr«oo the highest respective orders possible are m-T and 2(m-i). 


I 


The index equation at a=^i is^r- i) + r0(fi)/0'(^i)+^({)i/t0'({i)]®=o, 
and if ai, fii Ik* its roots, wc have i - 0(^i)/0'({i) and 

ai/3i=^(fi)/[0'(ii)J®. Thus by an elementary theorem of algebra, 
the sum 25(i -a<-ft)/(A-f4), extended to the m finite singular 
points, is equal to 0 (a)/0(a), and the sum 2(i-a|-/34) is equal to 
the ratio of the coefiicienls of the highest powers of x in 0(a) and 
0(a). and therefore equal to i+a+f9, where a, fi are the indices at 
A=seo . Further, if (a, T)m-a denote the integral part of the quotient. 
^A)/0(.r). we have c<iual to- ( a, i)w-.2+^W/0(A'. 

and the coefficient of a**”® in (a, i)iii-2 is a/S. Thus the differential 
equation has the form 

/+ y'2(i - o, - pt)Hx - it) +y[(4r, !)»-,+ Soift^'({,)/(,r- £,)]/0(2:)= o. 

If, howevi;r, we make a change in the dependent variable, putting 
y=(A-fi)*i . . . it is ca.sy to see that the equation 

changes into one liaving the same singular points about each of 
which it is regular, and that the indices at A=fi become o and jSi-ai, 
which we shall denote byXj, for (a-^)*^ can bo developed in po.sitive 
integral powers of A-f^ about x=$i; by this transformation the 
indices at a = 00 are changed to 

a + 0| + . . . + am. ^ + ^i + . . •+fitn 

which we shall denote by X, fi. If wi; suppose tins change to have 
l.K.*en introducetl, and still denote the independent variable by y, 
the equation has the form 

/+y'S(i ) + y(*, i)*.y^(.v)=o, 
wrhilc X+/t+Xj+ . . , +X,»=m-i. Conversely, it is easy to verify 
that if X^ be llie coefficient of a"*”® in (a. lliis equation has 

the specified singular points and indices whatever be tlie other 
coefficients in (a, i)m-«. 

Thus we see that (beside the cases tnsso, ws=i) the ** Fuchsian 
equation** of the second order w'ith ^Wff finite singular points is 
dislinguished by the fact that it has a di’finite form „ 
when the singular points and the indices are assigned. 

In tliat case, pulling (a - f,)/|,v-i2) = //(/- 1), the singular 
points are transformed to o. 1, 00 , and. as is clear, without 
cliange of indices. Still denoting the independent variabfi; by .r, 
the equation then has the form 

a( I - a)>''*+ r'[i - Xj - .v( I + X -h /t)l - X/Ays= O. 
which is the ordinary hypergeoTnelrie. eipiatitm. IVovided none 
of Xj, X2, X-fi be zero or integral a)>ou(. a = o. it Jias the solutions 
F(X, A*. ''")» a^i1*(X + X2, a^'I-Xj, j ‘ i Xj, a); 

about A= I it has the solutions 

F(X, A*, I ~ Xg. I - A), (i - a)W(X-I Xa, /iH Xa, i +X2, 1 - .a), 
where X+a*+Xj*| Xa= t ; about a=oo it. has flu* solutions 

a"^F(X, X + X|, X-a*+t, A'"*),a’‘mF(/a, a* + Xi, A‘*“X+ .1, a“^), 
where F{a, fi, y, x) is the series 

. + ri/3{/9 + ] ) v® 

7 ’»-2.7(7 +i) ■ • 

which converges when 1 a|<t, whatever a. fi. 7 may be, converges 
for all values of a for which |A|i= i ]7rovided tlie real part of 7- a -fi< o 
algebraically, and converges for all tliese values except a=: i provided 
the real part of y - a -fi^ - J algebraically. 

In accordance with our general llieory, logarithms are to be ex- 
pected in the solution w'hen one of X,. Xg, X-a* is /(to or integral. 
Indeed when X| is a negative, integer, not zero, tin; .s(;cond solution 
about A5=o would contain vanishing factors in the denominators 
of its coefficients ; in case X or a* be one of the jiosilive integers 
I. 2, . . . (~Xi), vanishing factors occur also in the numerators; 
and then, in fact, tlie second solution about .1—0 becomes times 
an integral pol5momial of degree (-X,)-X or of degree (-\)- /i. 
Hut when X, is a negative integer including zero, and ni itherX nor /u. 
is one of the positive integers 1, 2 . . . (-Xi), the second solution 
about As=o involves a ti-rm having the factor log x. When Xj is a 
positive integer, not zero, the second solution about a = o persists as 
a solution, in acccmlance wdth the ord(;r of arrangement of the roots 
of the index (;quation in our theory; the first solution is then 
replaced by an integral polynomial of degree -X wdieti X or /n 

is one of the n<.;gative integers o. - t, - i -Xj, but otherwise 

contains a logarithm. Similarlv for the solutions about x=t or 
x=oo : it w’ill be seen below how the results are deduciblc from 
those for a~o. 

Denott; now' the .solutions about Ar=o by ffi, u.j ; tho.so about x^ 1 
by 77, 7-2 ; and those about .1=00 by tf'i, tf-o ; in the region (S„.Sj) 
common to the circles S„, Sj of radius i w'liose centres ^ 
are the ])oiiits a=o, a— i, all the first four are valid, 
and there exist equations «2=Ci'| + D7'2 

where A, H, C. D are constants ; in the region (SjS) ^ 
lying inside the circle Si and outside the circle S®, those that are 
valid arc ri, r,j, tf'g, and there exist equations ri=:p7f»| + QK'2. 
7.'.» = K7f'i + Tfi'a, w’hcre P, Q. R, T are constants; thus considering 
any integral who.se expression W'ithin the circle So is Azq + fti/g, where. 
a, ft are constants, the .same integral will be represented witliin tin. 
circle Sj by (flA + ftC)ri+ (aB + ftD)7'g, and outside these circles wrill be 
representt;d bv 

[(fl A + ftC)P + (aB + ftD)R]iri +\\a\ + hC)Q + {aB + ftD)T]tt^. 

A single-valued branch of such integral can be obtained by making 
a barrier in the plane joining 00 to o and i to 00 ; for instance, by 
excluding the consideration of real negative values of a and of real 
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positive values greater than i, and defining the pliase of x and x^i 
lor real values between o and i as respectively o and «*. 

We can form the Fuchsian equation of the second order with 
three arbitrary singular points ^3. and no singular point 

at « 00 , and witli respective indices a. . ft , Oo. ft, aa, ft such 
tliat ai+ft +^+ft+a;,+ft= 1. This equiUtioii can then 1 h‘ 
transformed into tlie liypergeomctric equation in 24 ways ; 
for out of fj, ^a, ^8 we can in six ways choose two, say 
iif fe* which aro to be transformed respectively into 
o and 1, by (^-^l)/(.r-^3)=f(f- 1) ; and then th«?iv 
are four possible transformations of the dependent variable which 
will reduce one of the indices at /s=o to zero and one of the indices 
at / SSI also to zero, namely, we may reduce either Oj or ft at /sso, 
and simultaneously either a» or ft at t=i. Thus the hypergeo- 
metric equation itself can be transformed into itself in 24 ways, 
and from the expression F(X, fi, 1 -Xi, x) which satisfies it follow 2^^ 
other forms of solution ; they involve four scries in each of the argu- 
ments, X, ^-1, i/.y, 1/(1 -A?), {x^i)lx, xl{x-i). Five of the 23 
solutions agree w'ith the lundamental solutions already described 
about A'=(), AT SSI, A=co; and from the principles by which these 
were obtained it is iinmed lately clear that the 24 forms are, in value, 
equal in fours. 

The quarter ])eriods K, K' of Jacolii's theory of ellijilic functions, 
of \vliich K==^^*‘(i- 7 j and K' is the same function of 


1-/1, can easily be ])ioved to be the solutions of a hypergeometric 
equation of which h is the independent variable. When K, K' are 
in era! n delinetl in terms of h by the diliercrnlial 

M^ular * cc]uation, the ratio K'/K is an inlinitely many valued 
functions. il is nunarUable that JacoVu's own 

thetiry of theta functions Icsuis to an expressicui for h in 
terms of K'/K (see Inunction) in terms of single valued functions. 
W'e may then attempt to investigate, in general, in what cases the 
indepiMident variable .v of a hy| UTgooinetric ei|iialion is a single- valued 
function of the ratio s of two intle])endent integrals of the equation. 
'Pile .same impiiry is suggested by the problem of ascertaining in what 
cases the hyjiergeomt^tric si^ries F(a, fi, 7, x) is the expansion of an 
algebraic (irrational) function of x. In order to <.‘xplain the meaning, 
of the (question, suppose that the plane of x is divided along tfie real 
axis from -oo to o and from 1 to +00. and. supposing logarithms 
not to enter about a'=o, choose two (juite dePniite integrals yi, of 
the (rquation, say 


yj=:F(X, fi, i-Xj. x), y3~AA,h'(X + Xi, /a+X,. i+X,, a). 


with the condition that Die phase of A' is zero wlien at is real 
and ludAveen o and i. 'J'lien the value of s^vjvi definite for all 
values of .v in tlu' divided jdaiie, s bi'ing a singl(.*-vahii*d monogenic 
branch of an analytical function existing and without singulariturs 
all ovt:r this region. If, now, the values of s that so arise be plott«‘d 
on to another plane, a value />+ *V/ of $ bidiig represt.-nt«-'d by a jioiiil 
{/), q) of tliis s-plane, ami tl>e value of x from which it arose being 
mentally associated witli lliis point of the s-plane, these points will 
Pill a connected region therein, with a continuous boundary formed 
of four portions cornrspomling to the two sides of the two liarriers 
of the A'-})laue. The <piest.ion is tlum, firstly, whether the .same value 
of s can arise for two different valii(!S fo a, that is, whether the same 
point ip, q) of the s-])lane can arise twice, or in other words, whether 
the region of the 5 plane overlaps itself or not. Sufiposing this is not 
so. a secoml p.irt of the qmrstion presents itself. If in the x plane the 
barrier joining -00 to o lie momentarily removi^d, and x dirscribe a 
small circle with centre at A'=o starting from a point a'= -h- ik. 
where h, h are small, real, and ])ositive and coming back to this point, 
the original valium $ al tliis ])oiiit will be changed to a value o’, wdiich in 
the original case did not arise, for this value of x, ami po.ssibly not 
at all. If, now. alter restoring the barrier the values arising by 
continuation from o- be .similarly plotled oil the s-jdane, we .shall 
again obtain a region which, while not overlapping ii.self, may quite 
])Ossibly ovtjrlap the former region. In that case two values of a* 
would arise for the same vallu^ or values of the quotient yjvi. arising 
from two different branclu s of this quotient. We shall iinderslaml 
then, by the condifion that x is to be a single-valued function of a, 
that the n^gion in the y-plane corresponding to any liranch is not to 
ovc!rlap itself, and that no two of the regions corresponding to tlu? 
different branches are to overlap. Now in describing the circle 
about A=o from a-~ -/»-■ //( to -h-i-ik, where h is small and k 
c?vancscenl , ... 

S=:,vAjF{X-f X|. |A+Xj, I +X|, A')/F(X, fi., I — Xj, a) 

is chfinged to Thus the two ])ortions of boundary of the 

f-region^’corresponding to the two sides of the barrier (-00 , o) meet 
(at f = 0 if the real part of Xi be positive) at an angle 2irLi, where L, 
is the absolute value of the real part of X, ; the same is true for the 
^-region reprasenting the brancli a. The condition that the s-region 
shall not overlap itself rcciuires, then, I-, = t. But. further, wc may 
form an infinite number of branches ... in 

tlie same w'ay, and the corresponding regions in the ])lanc upon which 
yjv^ is represtmted will have a common ]>oint and each have an 
angle awL, ; if neither overlaps the. preceding, it will hajipen, if 1., 
is not zero, that at length one is reached oveiiapT>Mig the first, unleis 
for some positive integer a we have 2iraT.,^2Tr. in other w'ords 


Ljssi/a. If thi.s bo so, the branch will be represented 

by a region having the angle at the common point common with the 
region for the briinch s ; but not altogether coinciding with tliis last 
region unless X, be real, and therefore == ± i/a ; then there is only 
a finite number, a. of branches obtainable in this w’av by crossing 
the barrier (—00,0). In precisely the .same wav, if wc had begun 
by taking the quotient 

s'=:(a - i)^aF(X-f-X2, i +X2. i - a)/ F(X, fk, 1 -Xg, 1 - a) 

of the two solutions aiiout a'=:i, we should have found that x is not 
a single-valued fiinctiuii of i' unless Xo is the inverse of an integer, or 
is zero ; as s' is of the form (As+ M)/|(.-s + 1 >), A, li, C, i) constants, 
the same is true in our cas<? ; i-qually, by considering the integrals 
about As=oo we find, as a third condition nece.s.sary in order that .r 
may be a single-valued function of s, that X-/x must he the inverse 
of an integer or be zero. Thesi? thns* differences of the indices, 
namely. Xj, Xg. X--/u, are the ipiantities which enter in the differential 
equation satisfieil by a as a function of s. which is easily found to be 

- + 1 = i(A - l‘i - /'a) v-’(.r -!)-> + i A..v-»+ - 1 )-«, 

.Ij 2 Aj 

where Ai — r/A'/t/.v, Ac. ; atul //j = j - Xj'-*, //g=: 1 - X./. /i^=i 1 - (X- /«)***. Into 
the converse question whether the three conditions are .sufficient 
to ensure (1) that the s region coiTes])omliiig to any branch does 
not overlap itself, (2) that no two such regions ovi‘ila]\ we have no 
space to enter. Tin* second ipiestion clearly retpiiivs llii* impiiry 
whether the grou]) (that is. tlie monodromy grou|») of the differential 
equation is ])ro[)erly discontinuous. (Sec (Ikoi i's. Tiikoky 01.) 


The foregoing account will give an idea of the nature of the 
function lhe()ric.s of differential equations ; it appears essential 
not to excludi* some exjilanation of a theory intimately related 
both to such theories a.ud to transformation theories, which is a 
generalization of (lalois’s theory of algebraic equations. We deal 
only with the application to liomogeneoiis linear differential 
equations. 


In general a function of varialiles a,. .Vg ... is said to l»e rational 
when it can be formed from them and the iiib’gers i, 2, 3, . . . hy a 
linile number of additions, siiblractioTis, miiltiplicatioiis ^ 
and divisions. We generalize tliis d«'linition. Assume llial onaiity 
we have assignc'd a fuiiflainenlal series of quantities and 
functions of i'. in wliicli a itself is iciciuded, such that all ^uailon. 
fpianlities fonm'il by aJinile number oj additions, subtrac- 
tions, multiplications, divisions mid differentiations in ref^ard to v, 
of the terms of Diis serii^s, are themselves niend>ers 0! tiiis .seii(‘.s. 
Then the qiian.titii*s of this series, and only thcsi-, are called nitioiud. 
By a rational function of (jiiantilies />. q, r, . . . is mi'niit a fenciion 
foriiifAi from them and any t>f the liinilaimmlal rational quantities 
by a finite u.iii.Imt of the fivi- fundamental oj^eralioiis. Thus it. is a 
function which would be called, simply, rational if the fundanii'iitai 
.series were wiilenerl by tlu? aihlition to it. of the quantities p, q, #, . . . 
and those dirrivahle from them i)y the five fundament a.l o])erations. 
.\ rational ordinary differential equation, with .r as indi-pimdeiil and 
y a- dependent varialile, is tlum one wliich equates to zero a rational 
fuiiclioTi of y, the order k of tlu; differi-nlial equation being that of tlie 
highest differential c(M-fficienl which ente rs ; only siieh e(|iia(ions 
an* here discussed. Such an e quation l*=o is c all«;(l irrrdudhle wlu-ii, 
lirstly, being arranged as an iniegi.il peilyiuuiiial in yW, this judy- 
nomial is not the product of other polyiiomi.ds in yf*’ also 
of rational form; and, secondly, tlie equation has no 
.solution satisfying also a ratumal eciuation of low<*r order, 

From this it follows th.at if an ii re*ducible i <|iiation I's- o 
have? one solution s.'itisfying aiiot lu r rat ion.d equ;.l ion O-' -o 
of tl'.e.saiiie or higher orde-r, then all tlu- sdIiiIious of J* = o also satisfy 
0 = 0. J'V)r from the e«pia1ioii l ’=o we can by dilfenrntiation exjuess 
... in teiin.s oJ A, r, y^^K .... y^**. and so juil tlu; 
function Q rationally in terms of these quantities only. It is 
sufliCH-nt, then, to prove the result when the trqnation is of tlu; 

same. onh.T as J*=o. Let both tlie equations be arranged us integral 
polynomials in y W ; their algebraic eliminanl in r(?gard to must 
then vanish identically, for they are known to liavi; one comiium 
solution not .sati.sfying an equation of lower onler ; thus the equation 
J*sro involves y = o lor all solutions of l*-o. 

Now let yl"' = aiV‘**~'’+ . . . +//„.v be a given national homo- 
geneous linear differential equation ; let Vj. . . . be n particular 
functions of a, nnconiiecrted l>y ;iny equation w'ilh constant to 
efficients of the form r,yi -f- ... -I t all satistying 

tlu* differential equation ; I t 1 «* linear functions 

of >1. . . . Vn. say 17,— \o'j+ • • ■ where the 

consLant coiifficients -A^- have a rmn- vani.sliing det^*r- 
ininant; write (i7)=^A(v). these being the ecpiations ol a 
general linear liomogeiu'ous groiq) whose transformations 

may lie denoted by A, B We dc-sirc to form a 

rational function 0^), or say 0(Afv)). of iy,. . . . 17. in which the 
?7* constants .\ti shall all be essmli.'il. ami not rednu- effectively to a 
fewer number, as they woiihl. for instance, if the Vj, . . . y« were 
connected by a linear ec] nation wdth constant ('oefficients. Such a 
binction is in fact given, if the .s('lutions Vj. . . . Vn I'l' developable 
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in positive integral powers about by 0(ij) =171 + (^r - fl)"i7a+ • • • + 

(x - Such a function, V, we call a variant. 

Then dittcrcntiating V in regard to x, and replacing by its 
value . • . +rtni|, we tan arrange dWjdx, ainl similarly each 

of d^fdx^ , , , d»V/(/*N. where N ssn*, as a linear function of 
Thmrm. ^ quantities Vv • • • Vn. • • • i?if**'**. . . . uiid 

tlience by elimination obtain a linear differential equation 
MUMiloa. ^ order N with rational coefheionts. This we 
denote by F=o. F'urther, each of i^], . . . iy»is expressible 
as a liiKiar frmctioii of \/,dVldx, , , . d^-^Vidx^'~^, with rational co- 
elhcients not involving any of the coetheients A<f. since otherwise 
y would satisfy a linear ccpiation of order less than N, which is 
impossible, as it involves (linearly) the arbitrary cocdficients A^, 
whicii would not enter into the coeliicients of the supposed equation. 
In particular, I'l. • . . ynurecxpressiblerationally as linear functions 
of w, dtajUx, . . . where w is the particular fuuciion 

0(y). Any solution W of tlie equation Fso is derivable from 
functions which arc linear functions of y^, . • • yn. just 

as V was derived from iJi, . . . 17^; but it does not follow that these 
Cunct ions ft, . . . ft, are obtained from yx, , , , y» Ijy a transforma- 
tion of the linear group A, 15 , . . . ; for it may haj)pen that the 
determinant t/(ft, . . . ftM)/(/fyi, . . . yn) is zero. In that case 
ft, . . . fti may lie called a singular set, and W a singular solution ; it 
satisfies an equation of lower than the N-th order. But every solution 
V, W, ordinary or singular, of the equation F 2=0, is expressible 
rationally in terms of w, dialdx, . . . ; we .shall write, 

simply, V = r(w). (‘onsider now the rational irreducible equation 
of lowest order, not n(*cessarily a linear equation, which is satisfied 
by » \ as >'|, . . . Vr are particular functions, it may (juite well 
lx* of order less than N \ we call it the resolvent equation, sujjptist^ it 
of order />, and denote it by 7(1;). ITj^on it the wliole theory turns. 
Ill the first place, as 7(11) =so is satisfied by the solution v of Fs=c>, all 
tlio solutions of 7(1;) arc solutions F=o, and are therefore rationally 
expressible by «; any one may tlioii be denoted by r(w). If this 
solution of F=o be not singular, it corresponds to a transformation 
A of the linear group (A. B. . . efTtxded u]ion >'1. . . . y*. 'Hie 
coefficiimts A(/ of this transformation follow from the expressions 
Ixdore imMitioned for i|j . . . i;,, in liuiiis of V, dWjdx, cP\ldx\ . . . by 
siilKstitutirig V-sr(w) ; thus they depend on the /> arbitrary para- 
meters wiiicli enter into tlu^ general expression for the intcfgral of 
the equation 7(w)s=o. Without going into fiirlher details, it is then 
clear (mough that the resolvent equation, being irreducible* and such 
that any solution is exj^ressiblo rationally, with p parameters, in 
terms of the solution «. enables us to detine a linear homogeneous 
grou]i of transformations of y| . . . depending on p ])arameters ; 
and every op<*ration of tliis (continuous) group correspond.s to a 
rational transformation of t lie .solution of the resolvent equation. 
This is the group called the rationality group, or the group of trans- 
formations of the original liomogetieoii.s linear ditferentiol equation. 

Tluj group must not be confounded with a subgroup of itself, 
the monodromy grow/? of the equation, often called simply the grou]? 
of the equation, which is a set of transformations, not depend- 
ing on arliitrary variable parameters, arising for one particular 
fundamental .set of .solutions of the linear ecpiation (see Groups, 
Til KORY oi*). 


The importance of tfie rationality group consists in three proposi- 
tions. (1) Any rational function of Vi, . . , yn whicli is unaltered in 
value liy tlie transformations of the group can lx? written 
TtefttB" in lational form. (2) II any rational function Ixj changed 
dmmxntmt jn form, becoming a rational function of Vj, . . . \n, a 
Iraiislormatioii of the group applied to its new form will 
toISS” hjavi* its value unaltered. (3) Any homogeneous linear 
transformation leaving unaltered the value of every 
* rational function of y|, •..>'»* which has a rational value, 

group, belongs to the group. It follows from thc.se that any 

group of linear homogeneous transformations liaving the 
properties (i) (2) is identical with the group in question. It is clear 
f hat with these properties the group must lie of the greatest import- 
ance in attempting to discoverwhat functions of x must be regarded as 
rational in order tliat the values of vi . . . y« may Iw exprcsstxl. 
And this is the problem of solving the equation from another point 
of view. 


I.ITKRATITRK. — (tt) Porntol or Transformation Theories for Equations 
of the First Order ; - K. (ioursat, Lemons sitr VinUgration des iqua- 
lions aux derivees pttrticUes du premier ordve (Paris, i8i)i) ; K, v. 
Weber, Vorlesungcn Uher das PfaU'sehc Problem und die Theorie dcr 
particllen Differentialgleichungen erstcr Ordnung (Leipzig, i«xx>) ; 
vS. Lie unci G. Scheffers, Geometric der BerUhrungstransformationen, 
Bd. i. (Lc-ipzig, 1806) ; Forsyth, Theory of Differential Equations, 
Pfrr/ i.. Exact Equations and I faff's Problem (Cambridge, 1890) ; 
S. la’c. " Allgeineine Untersuchungen fiber Differentialglcich ungen, die 
cine continuirliche cndlichc Gruppe gestatten" (Alemoir), Mathem, 
Anfud.^wv, (1885), pp, 71-151 ; S. Lie und G. Scheffers, Vorlesungcn 
iiher Differenlialglcichungen mil hekaniiten infi miesimaleuTram forma- 
tionen (Leipzig, iS<it). A very full bibliography is given in the book 
of E. V. Weller referred to; those here named are perhaps sufffcicntly 
representatives of modern works. Of classical works mav be named’: 
Jacobi, Vorlesungcn Uher Dvnamik (von A. Clebscli. Berlin, 1866) ; 
Werke, Supplementband ; G. Mongo, Application de I* analyse d la 
^iomitrie (par M. Liouville, Paris, 1850) ; J. I.. Lagrange. Let:ons 


sur le cdlcul des fonctions (I-*aris. 1806), and Thi^me des fonctions 
analytiques (Paris, Prairial, an V) ; G. Boolc\ A Treatise on Differ- 
ential Equations (London, 1859) ; and Supplementary Volume 
(London, 1865) ; Darboux, Lemons sur la theorie gMrale des 
surfaces, tt. i.-iv. (l*aris, 1887-1896) ; S. Lie, Thiorie der transforma- 
Honsgruppen ii, (on Contact I'raxis formations) (Lei]>zig, 1S90). 

ifi) Quantitative or Function Theories for Linear Equations 
C, Jordan, Cours d' analyse, t. iii. (Paris, 1896) ; E. l^card, Traiii 
d'analyse, tt. ii. and iii. (Paris, 1893, 1896) ; Fuclis, Various 
Memoirs, beginning with that in Crelle's Journal, Bd. Ixvi. ]). 121 ; 
Kiemanu, Werke, 2*’ Aufl, (1892) ; Schlesinger, Handbuch der 
Theorie der Uneaten Differentialgleichungen, Bde. i.-ii. (Leipzig, 
1895-1898) ; Hcjffter, Einleitung in die Theorie dcr linearen Differm- 
iialgteichungen mit ciner unabhdngigen Variahlen (Leipzig, 1894) ; 
Klein, Vorlesungen uber lineare Differentialgleichungen der zweiten 
Ordnung (Autographed. Gottingen, 1894); and Vorlesungen iHier 
die hypergeometrische Function (Autographed, Gottingen, 1894) ; 
Forsyth, Theory of Differential Equations, Linear Equations, 

(7) Rationality Group {of Linear Differential Equations) ; — 
Picard, TraiU d' Analyse, as above?, t. iii. ; Vessiot, Annates de 
TEcole Nortnale, serie III. t. ix. p. 199 (Memoir) ; S. Lie, 
Transformationsgruppen, as above?, iii. A connected account is 
given in Schlesinger, as above, Bd. ii., crstc.*? TheiL 

(6) Function Theories of Non-Linear Ordinary Equations ; — 
I*ainlc?v6, LeQons sur la theorie analytique des Equations diffSrentielles 
(Paris, 1897, Autographed) ; Forsyth, Theory of Differential Equa- 
tions, Part ii,. Ordinary Equations not Linear (two volumes, ii. and iii.) 
(Cam bridge, 1900); Kbnigsberger. Lrhrbuch der Theorie dcr Differen- 
ttatgleichungen (Leipzig, 1889) ; Painlev6, LeQons sur Vintdgration 
des tqualions diffcrentielles de la m^canique ct applications (r*aris, 
i^ 95 )- 

(c) Formal 2 'heorics of Partial Equations of the Second and Higher 
Orders', — E. Goiirsat, LcQons sur I'intcgraiion des dquations aux 
derivi^cs particlles dit setond ordre, tt. i. and ii. (Paris, 1S96, 1898) ; 
Forsyth, Treatise on Differential Equations (London, 1889) ; and 
Phil. Trans, Roy, S<tc, (A.), vol. cxci. (3898), p]). i-8(), 

(ft^Sec also the six extensive artiedes in the si?cond volume of 
the German Encyclopaedia of M athrmntics. (H. F. Ba.) 

DIFFLUGIA (L. Leclcrc), a genus of loboso Rhizopoda, diar- 
acterized by a shell formed of sand granules eemented together ; 
these are svvallow'cd by the animal, and during the process of 
Inid-fission they pass to the surface of the daughter-Vjud and 
arc cementc^d there. Centropyxis (Steia) and hccqueureuxia 
(Schlumberg) differ only in minor points. 

DIFFRACTION OF LIGHT. — i. When light proceeding from 
a small source falls upon an opaque object, a shadow is cast upon 
a scTcen situated behind the obstacle, and this shadow is found to 
be bordered by alternations of brightness and darkness, known 
as ** diffraction bands.” llie pbenornenu thus presented were 
described by Grimaldi and by Newton. Subsecjuently T. Young 
showed that in their formation interference plays an important 
part, but the complete explanation was reserved for A. J . I’Vesnel. 
Liter investigations by Fraunhofer, Airy and others have 
greatly widened the field, and under the head of “ diffraction ” 
are now usually treated all the effects dependent upon the 
limitation of a beam of light, as well as those which arise from 
irregularities of any kind at surfaces through which it is trans- 
mitted, or at which it is reflected. 

2. SJiadmvs . — In the infancy of the unduliitory theory the 
objection most frequently urged against it was the difficulty of 
explaining the very existence of shadows. Thanks to Fresnel 
and his followers, this department of optics is now precisely the 
one in w-hich the theory has gained its greatest triumphs. The 
principle employed in these investigations is due to C. Huygens, 
and may be thus formulated. If round the origin of waves an 
ideal closed surface be drawn, the whole action of the waves in the 
region lieyund may be regarded as due to the motion continually 
propagated across the various elements of this surface. The wave 
motion due to any element of the surface is called a secondary 
wave, and in estimating the total effect regard must be paid to the 
phases as well as tlie amplitudes of the components. It is usually 
convenient to choose as the surface of resolution a wave-front, i,e, 
a surface at which the primary vibrations are in one phase. Any 
obscurity that may hang over Huygens’s principle is due mainly to 
the indefiniteness of thought and expression which we must be 
content to put up with if we wish to avoid pledging ourselves as 
to the character of the vibrations. In the application to sound, 
where wc know what we are dealing with, the matter is simple 
enough in principle, although mathematical difficulties would 
often stfind in the way of the calculations we might wish to make. 
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The ideal surface of resolution may be there regarded as a flexible 
lamina ; and we know that, if by forces locally applied every 
element of the lamina be made to move normally to itself exactly 
as the air at that place does, the external aerial motion is fully 
determined. By the principle of superposition the whole effe(:t 
may be found by integration of the partial effects due to e;ich 
element of the surface, the other elements remaining at rest. 

We will now consider in detail the important ciise in which uniform 
plane waves are resolved at a surface coincident with a wave-ln>nt 
(OQ). We imap;iiie a wave- front divided 

P £ Q -■ into elementary rings or zones — often named 

/ after Huygtrns, but better after Fresnel — 

/ by si)heres descril led round 1* (the point at 

/ which the aggregate elTect is to hv. estimated). 

^ / the lirst sphere, toucliing the plane at O, witfi 

/ a radius equal to lO, and Hie. succeeding 

/ sphtues with radii increasing at each step 

/ by JX. There are tlius marked out a seritrs 

/ of circles, whose radii .v are given bv 

^ / A'®+i'“=(»'+ AnX)*, or x^=n\r nearly ; so tluil 

^ the rings are at lirst of lurarly equal area. 

Fig. 1. Now tlie effect upon f» of each element of tlie- 

plane is projiortional to its area; but it 
de] lends also upon tlie distance from P, and possibly u]ion th<* 
inclinatiim of the secondary ray tti the direction of vibration and 
to till! wave- front. 

The latter question ciiii only tu; treated in connexion witli the 
dynamical theory (see below, § i i) ; Imt under all oiilinary circum- 
stances the result is iiideyiciident of the precise answirr that may be 
given. All that it is necessary to assume is that the elfeets of the 
successive zones gradually diiniiiLsh, whether fiom the increasing 
obliquity of the secondary ray or bec«ause (on account of the limita 
tion of the i legion of integration) the zones become at last more ami 
more incomplete. The coinjionent vibrations at P due to the 
successive zones an; thus nearly equal in amplitude tind opyiosite in 
phase (the phase of each corresponding to that of the iniiiiitesimal 
circle midway between tlu? boundaries), and the series which we have 
to sum is one in wJiich the terms are alternately o]>po.site in sign 
and, while at tir.st nearly constant in numerical magnitude, graduiilly 
diminish to zero. In sueli a se.ries each term may be reganUrd as very 
nearly indeed d<?stroyed by the. halves of its immediate neighbours, 
and thus the sum of the whole .series is reprirsented by half the lirst 
te^m, which stands over uncompen.sated. The question is thus 
reduced to that of finding the efiect of the lirst zone, or central 
circle, of which the area is TrXr. 

U'e have seen that tlu; yiroblein before ns is indepemlent of the 
law of tlie secondary wave as regards obliquity ; but the result of 
the integration necessarily involves the law of lliir intensity and 
pluuse of a .secomlary wave as a function of r, the? distance from the 
ori'^in. And we may in fact., as was done by A. Smith {Camh. Math. 
Jnurn., 1S43, ;y,p. 4(1), ilelirrniine Hu* law of tlie secondary wave, by 
comparing the result of the integration with that obtained by siqi- 
posing the. primary wave to jiass on to 1* without resolution. 

Now as to the ])hase of the seeondary wave, it miglit appear 
natural to suppose that it starts from any point Q wilh the ]ihase 
of the primarv wave, so that on a.rrival at P, it is retarded by Hie 
amount ccirresponding to QP. Hut a little consideration will ]irove 
til at in that case the series of secondary waves could not reconstitute 
the primary wave, luir the aggregate elf<*ct of the secondary waves 
is the half of tJiat of the first F'resnel zone, and it is the central 
clement only of that zone for which the ilistam e to lie travellisl is 
equal to r. Pet us conceive the zone in question to be divided 
into intinilesimal rings of equal area. The effects due to each of 
tlurse rings are equal in amplitude*, and of phase*, ranging uniformly 
over half a complete period. 'I'he pha.se of the resultant is midway 
between tho.se of the extreme elements, that is to say. a cpiarter of 
a fieriod behind that due to the element at the centre of the circle. 
It is aceordinglv necessary to suppose that the secondary w’.'ives 
start w'ith a jiliase one-<]ii:irter of a period in ailvancc of that of Hie 
primary wave at the surface, of resolution. 

Further, it is evident tliat account must be taken of the* variation 
of phase in estimating the tna?piitiide of Hie effect a! P of the first 
zone. The middle elemcmt alone contributes without deduction ; 
the effect of every other must lie found by introduction of a resolv- 
ing factor, equal to cost?, if 6 represent the difference of phase 
between this element and the resultant. Accordingly, the amplitude, 
of the resultc'int will be k ss than if all its components had the same 
pha se, in the ratio 

/■+ 

I cosOiiffiTr, 

J-irr 

or 2: IT. Now* 2 area. /ir -■= zXr : so that, in order to reconcile the 
am]ilitiidi* of the jiriiTiary wave Itakirii as iinitv) with the half e.flfec:! 
of the first zone. Hie amplitude, at distance r, of the secondary wave 
emitted from the clement of area ^/S must lie taken to be 

c?S/Xr (D. 


By this expression, in conjunction with the quartcr-jieriod accelera- 
tion of phase, tin; law* of tlu; secondary wave is determined. 

That the am]ilitude of tin* secondary wave, should vary as was 
to be cxpecti;d from considerations respecting energy ; but tlu; 
occurrence of the factor X"*\ and tht; acceleration of pha.se, have 
sometimes been regarded as mysterious. It may lie well therefore 
to remcmlier that precisely these laws ajiply to’ a secondary wave 
of sound, which can lie investigated uium the strictest mechanical 
principles. 

The recomposition of the .secondary waves may also be treated 
analytically. If the primary wave at ’O be cos hat, the cftect of the 
secondary w'ave ]>rocceding from Hu; element dS at Q is 

^ cos ft(a#-p+JX) = sin h(ai-p). 

T£ dS^^rexdx, we have for the whole effect 
2ir r“*sin^(rt/ - f)xdx 

X Jo p 

or, since xdx^pdp^ k = 2irf\, 

- kj^ sin k{at - p)dp- [ - cos k {at - /i)J“ . 

In order to obtain tlu* eltect of the juiinary wave, as retarded by 
traversing the distance 1, viz. cos h(al -r). it is necessary to suppose 
that tlu; integrated term vaiii.slies at the iip]H*r limit. .\nd it is iin- 
]iortant to notice that without sonu; further understanding the 
integral is really ambiguous. According to Hu; assumeil law of 
the secondary wave, tlie result must actually dejiend iijion thi; 
precise radius of tin: outer boundary of the legion of integration, 
supposed to bi; exactly circular. This casi; is, Jiowever. at most 
very spc'cial and exceptional. We may usually suppose that a large 
miinber of the outer rings are inconqileti*. so that the inli*grated term 
at the upper limit may ]iroperly be taken to vanish. If a formal 
proof be desired, it may be ol»iained by iiitrciduting into the inti*gial 
a factxir such as in which h is ultimately made to diminish 
without limit. 

When the primary wave is ]»lane, the area of Hu; lirst Fresnel 
zone is irXr, and. .since the secondary waves vary as the intensity 
is independent of r, as of course it should be. If, luiwevei, the 
piimary wavt; be sjdie.rical, and of radius a at the wave-front of 
re.solutioji, tlien we know that at a distance; r further on the 
amplitude of the primary wave will be diminished in the ratio 
/?:(r*fft). This may be regarded as a consetiiience of the altered 
area of the lirst J'lesiiel zone. I'or, if x lx* its radius, we have 
{(r + JX)’-* ~ A \ar - x'^\ ^r+a, 

so that 

A'®=Xflz/(« + z) nearly. 

Since the distance to be travelled by Hie secondary waves is still 
r, we see Jiow Ihi; eltect of the lirst zone, and HiineJore of the whole 
se.ries is ])ro,;Oitiorial to ajia^Vv). In like manner may be 1 rented 
otlie cases, such as that of a primary wave front ol unec|ual principal 
ciirvaturiJS. 

'I'lie general ex])lanation of the formation of .shadows may also 
b(^ conveniently based iqioii FYesnel's zones. If the. ])oint under 
consideration be so far away from Hu* geometrical sliadow that a 
largo iiLiinluT of the earlier zoiu's are conifik'te, tlu;n the ilhimina- 
tioii, determined sensibly by the lirst zone, is the same as if there 
were no obstruction at all. If, on thi* other hand, the point be well 
immersed in the geometiical shadow, the earlier zones are altogether 
missing, and, inslcsid of a series ot terms ix^giiining with finite 
iiiiinei'ical inagnilude and gradually diminishing to zero, we have 
now* to ileal w^itli one. ol wiiich the terms diminish to ze.rr ft hath 
cuds. The sum of such a .series is very apiiif»\imalely zero, each term 
being neutralized by the halves of its imniediat.; neighbonr.s. which 
are of the. opposite sign. Tlie ipieslioii of light or darkness Hun 
fl(*pends upon wliether the series begins or ends abnqiHy. With lew 
excejitions, ahiHptne.ss can occur only in the ]ueseiice of the lir.st 
term, viz. W'heii the .secondaiy wave of least retardation i.-i iinoh 
.striicted, or wlicn a rrtv i)a.s.ses through the jwiint iiiidiT erm.sideralion. 
.Xccording to Hu; imdiilatory theory Hu; light cannot he regardixl 
strictly as tra veiling along a ray ; but Hie existence nl an miolisl rticled 
ray iiiijilies that Hie system of ITesnel’s zones can he coniinenced, 
and. if a largi* number of these zones are fully ilevelopetl and do not 
ternihiate abnqitly, the illuniination is unath cti-rl by Hie iieighboiir- 
hocK .1 of obstacles. Tnlermediat«* ca‘^»-s in witicli a. h-w zone.s only are 
iornied lielong especially to the ])nivinc«* of difTraction. 

.\n interesting excejition to Hu; general rule that full brightness 
refjiiires Hie existence of Hie first zone occurs when the olislacle 
the form of a small circular disk ]iaralk;l to the jilane of 
flu* incident w'aves. In the earlier half of the iSlh century H, Delislo 
foiiiiil that the centre of Hu; circular shadow was occiqucd by a 
bright point of light, luil the observation passed into oblivion 
until S. D. l^oisson brou'dil forward as an objection to iTestiel's 
theory that it nrquired at the centre of a circular shadow a ]>oint as 
bnght as if no obstacle were inler>'rning. If we conceivi; the primary 
wave lo be broken ii]> at the plane of the disk, a sy.sfein of Frosnel'-s 
zones can be coTislnicted which begin from the circumference ; 
and the lirst zone external lo the disk plays the fiart ordinarily 
taken by the centie of the entire system, 'file whok; effect is the 
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halt of that of the first existing zone, and this is sensibly the same 
as if there were no obstruction. 

When light passes through a small circular or annular aperture, 
the illumination at any point along the axis depends upon the 
precise relation between the aperture and the distance from it at 
wliich the point is taken. If, as in the last paragraph, we imagine 
a system of zones to be drawn commencing from the inner circular 
boundary of the aperture, the que.stion turns upon the manner in 
which the scries terminates at the outer boundary. If the aperture 
b(? such as to lit exactly an integral numlx^r of zones, the aggregate 
effect may be regarded as the half of those due to the lir.st and last 
^ones. If the number of zones be even, the action of the first and last 
zones are antagonistic, and there is conijilete darkness at the point- 
If on the other hand the numlxjr of zones be odd, the effects cofi' 
spire ; and the illumination (proportional to the square of the am])li- 
lude) is four times as great as if there were no obstruction at all. 

Tile process of augmenting the resultant illumination at a par- 
ticular point by stopping some of the. secondary rays may lie carried 
much further (Soret, Pofft*. Ann., 1875. 156, p. qg). By the aid of 
photography it is easy to jjrepan; a plate, transjmrent where the zones 
of odd order fall, and opa(|iie wlien; those of even order fall. Such 
a plate has the ])o\ver of a condensing lens, and gives an illumination 
out of all pro]>ortion to what could be obtained without it. An even 
grt^ater effect (fourfold) can be attained by providing that the 
stoppage of the light from the alternate zones is replaced by a 
phase-revensal without loss of am})Iitude. R. W. Wood {Phil. Maf^., 
i8g8. 45, p. 513) lias succeeded in constructing zone ] dates upon this 
principi(\ 

In such experiments the narrowne.ss of the zones renders necessary 
a pretty close a])proxiniatioii to th<? geometrical conditions. Thus 
in tlie case of tlie circular disk, e(|uiflisiant (r) from tlie source of 
light and from the screen u]ion which the sliadow is observed, the 
width of the lirst exterior zone is given by 

dx^\{2f)l.\(2x\ 

2X being the diameter (»f the disk. If 2r=iooo cm., 2xssi cm.. 

cm., then d-v = -ooi5 cm. Hence, in order that this 
zone may be jierfectly formed, there should be no error in the circuiii 
fercnce of the order of *001 cm. (It is easy to see that the radius of 
tlie bright s[»ot is of tin* same order of magnitud(\) The experiment 
succeeds in a dark rejorn of the length above mentioned, with a 
threepenny bit (suiiporled by three thread.s) as obstacle, the origin 
t>f liglit being a small needle hole in a plate of tin, through which the 
sun's rays shine horizontally al'ttrr reflection from an external mirror. 
I n the absence' of a heliostat it is more convenient to obtain a point of 
light with the ai<l of a lens of short focus. 

The amplitudir of the light at any point in the axis, w'lien plane 
waves are incident piTpeiuIiciilarly ujion an annular aperture, is, 
as above, 

cos h{at - r^) - cos k{at - ly) = 2 sin hat sin A(r, - r,). 


being the. distances of the outer jind inner boundaries 
from tlie point in querstion. It is scarcely necessary to remark 
tliat in all siicli cases the calculation applies in the first instance 
to homogeneous light, and that, in accordance with Fourier’s 
tlK'orem. each homogeneous component of a mixture may be treated 
separjitely. When tlie firiginal light is wdiite, the presence of some 
com]ionents and the absence of others will 
usually give rise to coloured effects, variable 
with the precise circumstances of the case. 

Although the matter con be fully treated 
only upon the basis of a dynamical theor^^ it 
is prop('r to point out. at once that there is an 
element of assumption in the application of 
Huygens's principle to tlie calculation of the 
(•fleets produced by ojiacpie screens of limited 
extent. l*ro]ierly applied, the principle could 
not fail ; but, as may readily be proved in 
the case of sonorous waves, it is not in strict- 
ness sufficient to assume the expression for 
a .secondary wave suitable w'hen the primary 
wave is undisturbed, wdth mere limitation of 
the integration to tlie transparent ]iarts of the screen. But, except 
p»?ri\aps in the CJise of very fine gratings, it is probable that the error 
tlius caused is insignificant ; for the incorrect estimation of the 
secondary w'avt^s w'ill be limited to distances of a few wave-lengths 
only from tin* boundary of optique and transparent parts. 

3. Fraunhofer's Diffraction Phenomena . — A very |;eneral 
problem 'm diffraction is the investigation of the dislrilDution 
of light over a screen upon which impinge divergent or con- 
vergent spherical waves after passiige through various diffracting 
apertures. When the waves are convergent and the recipient 
sert^en is placed so as to contain the centre of convcrgency — the 
image of the original radiant point, the calculation assumes a less 
complicated form. This class of ])he.nomena was investigated 
by J . vo!\ Fraunhofer (upon principles laid down by Fresnel), 
and are sometimes called after his name. We mav convenientlv 



commence with them on account of their simplicity and great 
importance in respect to the theory of optical instruments. 

If / be the radius of the s]>herical wave at the place of resolution, 
where the vibration is reprc.sented by cos hat, then at any point 
M (fig. 2) in the recipient screen the vibration due to an element rfS 
of the wave-front is (§ 2) 

-0 sin *(“<-(>), 

p being the distance between M and the element (fS. 

Taking co-ordinates in the plane of the .screen wdth the centre of 
the wave as origin, let us represent M by 1;, and 1 * ^where rfS is 
.situated) by x, y, z. 

Then 

SO that 

p» -/a - 2a;i - + {* + u® . 

In the applications with wrhich we are concerned, v are very 
small quantiti(rs ; and we may take 

At the same time rfS may be identified with dxdy, and in ti:^^ de- 
nominator p may be treat(?d as constant and equal to /. Thus the 
cxpre.ssion for tfie vibration at M becomes 


I I dardy . , . (1); 

and for the intensity, represented by the square of the amjilitude, 





( 2 ). 


This expression for the intensity bc^comes rijjoroiisly applicable when 
/ is ind(?rmitely great, .so that ordinary 0]>tical aberration disappears. 
The incident waves are thus plane, and are limited to a ])lane a])cr- 
tnre coincident with a wave-lront. The integrals are then proj»erly 
functions of the direction in which the light is to be cstimab?d. 

In experiment under ordinary circumstances it makes no differ- 
ence whether the collecting lens is in front of or behind the diffract- 
ing aperture. It is usually most convenient to em|)loy a tt?le.sco])e 
focii.sed ui»on the radiant point, and to ])lace the diffracting ajicrtiircs 
immediately in front of the object-glas.s. What is seen through the 
«?ye-piece in any ca.se is the same as would be deiiicled upon a scret n 
in the focal plane. 

Before proccuuling to .special cases it may 1 .m; well to call attention 
to .some general properties of the solution expressed by (2) (see 
Bridge, Phil. A/ag., 1858). 

If when the aperture is given, the wav(.*-l(?ngth (proportional to 
A”*) varies, the composition of tlie integrals is unaltered, provided 
^ and 1? are taken universely jiroportional to X. A ciimiipition of 
X thus leads to a simple ]»roportional shrinkage of the diffraction 
pattern, attended by an augmentation of brilliancy in proporticiii 
to X"^. 

If the wave-lengtti remains nncliniiged. similar effects are pro- 
duced by an increase in the .scale of the aperture. 'i‘he lin(.*ar 
dimension of the diffraction jiattern is inversely as that of the 
aperture, and the brightness at corresponding points is as the 
square of the area of aperture. 

11 the aperture and wave-length iiicrea.se in the same proiiortion, 
the size and shape of the diffraction ])attem undergo no change. 

Wc will now apply the integrals (2) to the case of a rectangular 
aperture of width a parallt?! to x and of width h ])arallel to y. 'I'he 
limits of integration for x may thus be taken to be - Ja and + Ja. 
and for r to be readily find ^vith substitution for 

k of 2ir/\) 


( 3 ), 


as representing the distribution of light in the image of a mathe 
matical point when the aperture is rectangular, as is often the case 
in spectro.scopes. 

The second and third factors of (3) Ixung each of the form sin 
we liave to examine the charactiT of this function. It vanishes 
when u = Mir, m being any whole number other than zero. When 
«=o, it takes the value unity. The maxima occur when 

tt- tan «, (1), 

and then 

sin ■■**</«■•*= cos 2 m ( 5 ). 

To calculate the roots of (3) we may as-sumc 
M:^{w-t-l)ir-y = U-y, 
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where y is a positive quantity vrnich is small wheu u is large, 
tuting this, we lind cot > aaU ->•, whence 


Substi- 


y-i{ 


1 -i- ^ -I 

* • If • 


y , y‘ 


u u® 


•j- 


Tb 


17 ?/ 

‘ 31S * 


This equation is to be solved by successive approximation. It will 
readily be found tliat 


w-U-y-U-U 


16 105 


( 6 ). 


In the first quadrant there is no root after zero, since tan 
and in the .second quadrant there is none because the signs o£ u ami 
tan It are opposite. The first root after zero is thus in the third 
quadrant, corresponding to m=i. Even in this case the seriirs 
converges sufficiently to give the value o£ the root with considerable 
accuracy, while for higlier values o£ m it is all that could be desired. 
Tile actual values of ujv (calculated in another manner by F. M. 
Schwerd) are 1*4303. 2*450O, 3*4700, 4 * 4747 . 5*4^1^. 0*4844, &c. 

Since the maxima occur vrhen « = (m + 4)ir nearly, the successive 
values are not very different from 

4 4 4_ 

’ 4yir * 


The ap])lication o£ these results to (3) show's that the field is 
brightest at the centre ^ - o, viz. at tin? geometrical image 

of the radiant point. It is traveised by dark lines whose ec|uatioiis 
are 

i = m/\/a, r} — nif\fb. 


Within the rectangle formed by j)airs of consecutive <lark lines, 
and not far from its centre, tlie brightness rises to a maximum ; 
hut these suKsequent maxima art’ in all cases niucli inferior to the 
brightness at the centre of the entire pattern (£=0. i?=^o). 

By the principle of energy the illumination over the entire fix^al 
plane must be equal to that oviu' the dilfracting area ; and thus, in 
aecordauc-e witli the suppositions by which (3) w'as obtainetl, its 
value, wlien integrated from ^=-00 to 400 , aiitl from 171^-00 
to 17=400 should lie. ec]ual to nh. This integration, emidoytrd 
originally by P. Kelland {luUn. Trans. 15, p. 315) to determine the 
absolute intensity of a .secondary wave, may be at once effected by 
means of the known formula 

D I/- ■ «. U 


It will be observed that, while the* total intc*nsily is proportional to 
ah, llie intirnsity at the focal ].>oint is projiorlidnal to aVA If tin; 
aperture be iiicriras<’d, not only is tlu^ total brightiU’ss over tiu local 
jilane increased with it, but tiuM-e is also a concentration of the 
diffraction jiatterii. The form of (3) .shows imim-diately that, if 
a ami h be altered, the co-ordinates of any charactc-ristic ]»oint in the 
piattern vary as a~‘^ and 

The contraction of the diffraction patUrrn willi inenrase of aperture 
is of InndaiTiental imjiortaiicc in connexion witli the resolving power 
of ojUical instruments. According to ciuninon ojitics, where Images 
are absolute, the diiTracliori jiattern is supposed to be miinitely 
small, and tw'^o nidiant ]»oiut.s, howvver near together, form si-]>araled 
images. This is tantamount to an assuiiijitioii tlwit X is intinibdy 
small. The actual liuiteiiess of \ imjioses a limit ujion the separating 
or resolving ]>owcr of an ojitical instrument. 

'I'ins iiideliniteness of images is .sometimes said to be due to 


ditlractioii by the edge of tlie apertiiie, and ]»roposals have even been 
made for curing it i>y causing the transition lietwei’n tlie interrupti-il 
and transmitted parts of the ])rimary wave to be less abrupt. Such 
a view of the matter is altogetlier misle;iding. What recpiires 
explanation is not the iin])erfection of actual images so much as the 
iKissibility of their being as good as w'e lind tlu m. 

At the focal jioint i?=») all the .secondary waves agree in 

phase, and the intensity is easily expres.sed, W'hatever be the Ir)riii 
of tlie aperture. From the general formula (2), if A be the ana <*; 

( 7 ^ 

The formation of a .sharp image of the racliiint point nqiiin s 
that the ilhiiiiination become insigniiicant when 17 attain small 
values, and this insigniiicant e can only arise as a consequence of 
discrepancies of phase among the secondary waves from various 
parts of the aiierture. So long as tliirre is no sensible discrepancy 
of phase there can be no sensible diminution of brightm-ss as tom 
pared^ with that to be found at the focal ])oint itself. We may f?c) 
further and lay it down that there can be no considerable loss of 
brightness until the ditlcreiice of phase of the waves proceeding from 
the nearest and farthe.sl parts of the aperture amounts to jX. 

When the ilitlercnce of phase amounts to X, w'e may ex]iect the 
resultant illumination to Iw very much reduced. In the particular 
case of a rectangular a]iertiire the course of things can be readily 
followed, especially if we conceive / to be infinite. In the direction 
(suppose horizontal) for which 17=0, f// = siii 0, the phases of tlu’ 
secondary waves ramie over a complete period when sin 61 =X/a, ami. 


periods, and tiieri^ is revival of ilUiniinarion. Wc may compare 
the brightness with that in the direction 0=0. The phase of tlie 
resultant amplitude is the .same as that due to the central .secondary 
wave, and the discrepancies of phase among the components reiluce 
the amplitude in the proportion 


1 

— co.s0f/0:i, 


or - 2/3** : I ; so tliat the brightness in this direction is 4/i)ir* of the 
maximum at 0=o. In like manner we may iind the illumination 
in any other direction, and it is obvious that it vnnislies when sin $ 
is any multiple of X/a. 

The reason of the augmentation of resolving power witli apeiluse 
will now lie evident. I'he larger the a]K:rture the smaller are the 
angles through which it is necessary to deviate from tin* principal 
direction in order to bring in specified discrepaiicie.s of jihase - the 
more concentrated is the image. 

In many cases the subject of examination is a luminous line of 
uniform intensity, the various points of which are to lie treabrd as 
indejX’ndent sources of light. If the image of the line he 4 =o, 
the intensity at any point 17 of the difiraction pattern may be 
represented by 



A/- 

A/ ' irVf* 


(S), 


the same law as obtains tor a luminous point when horizontal 
ilirections are alom^ considered. The definition ol a line vertical 
line, and consequently the resolving jjower for coiitiguoiis vertical 
lines, is tlius independent of the vertical aperture of the instrument, 
a law^ of great imjiortance in the theory of the .spectroscopi-. 

'I'he distribution of illumination in the image ol a himinous line 
is shown by the. curve ABC (iig. 3), lepiesetiiing the value ol the 
iunction sin“<///»^ from u^oiou- 2ir. 'J he ]iarl coriespondiiig lo 
negative values of u is similar, OA biMUg a line of s>‘nui»ielry . 

Let us now consider the distribution of brightness in the image 
of a double line whose comi>oru^nts are of equal strength, and at 
such an angular interval that tlie ci'iitial line in tlie iniagtr of oiit^ 
coincides with the lir.st zero of l)iightnt\ss in the imagi^ of the other. 
In tig. 3 the curve of brightness lor one lomjxineut is ABC, ami 
for the other OA'C' ; and the curve repre senting half the combined 
bHghtnesses is H'l IK. 'I'he I n ightness (cor 
responding to B) midway between tlie two 
central points AA' is -Siof) of the biight- 
ne.ss at tlie central points tlieiu.si lvr’s. We 
may coiKsider this to be about the limit of 
closeiurss at whicli tliere could Ik^ any 
dccidetl apt.oaiance of resolution, though 
doubtless an observer accustomed to his 
instruuu?nt would recognize the duplicity 
with certainty. 'I'he oMiquity, corre- 
.spondiiig to u- TT, is such tliat the jihases 
of tin? .secrondai y wavi’s range over a com- 
jdete period, /./.■. siicli tliai. lli<‘ judjeclion of 
tin; horizonial aju-rture u|*on this rlireedion 
is one wavi^-length. \\’e conclude that a double line ranind be 
fairly resolved unless its components suldend an anf^te exteedinf; that 
subtended hr the u ave ten yjh of lif^ht at a distance equal ti* the lh>nzt ratal 
aperitif e. TJiis lule is convenient on account of it.s .simplicity ; and 
it is .siithcieiitly accurate in view of the iiete.ssary iiiic«*rtaliiiy as to 
w’li.at exactly is iru’ant by re.sfdiil ion. 

If tlie angular interval I.M’twe<?i) the components of a double line 
he lialf as great again as that snj)]K»sed in the lignre, the briglitness 
midway between is *1802 as against at tiie central lines (A 

each image. Sucli a falling ofT in 11 k- middle must be mon- than 
sufficient for resoliiiion. If the angle subtemled by tin- coin] »om i s.'s 
of a double line be iwici; that .subtemh-d by the wave kuigtli a I ;.i 
fli.stance ecpial to the horizontal aperture, the central bands are 
just clear of one anotlurr, and there is a line of absolnie blackiie.ss 
in the middle of the* combined images. 

The rc.solving jiower of a telescojie with circular f»r octangular 
aperture is easily investigated ex]M*riment;dIs . The best object tor 
c’.xamination is a grating of fine, wire.s, alioiif tillv to the inch, backed 
by a sodium flame. The object-glass is jirovided with diaphragms 
jiierced with round holes or slits. One of these, of W'idth ecjual, .sav. 
to one-tenth of an incli, is inserted in front ol the ol>j<-ct glass, arul 
IIk telescfipe, carefully focu.sed all tin* while, is drawn gradually back 
from tlie grating until thr- lines are no longer seen. From a ine.isnie- 
inent of the maximum distance the least angk; lx.’tween eousn uiive 
lines con.sistent with resolution may lx; ileduced, and a crmqxirison 
in.-ide w'itli the rule stated above. 

Merely to show' the de]>end<;nce of resolving pow'cr on aperture it is 
not necc’ssary to use a telescope at all. It is sufficient to Ifiok at wire 
gauze backed by the sky or by a flame, through a jiiece of hlackeiied 
cardboanl, pierced by a ne**dle and held close lo the eye. By 
v;i.rving the rlislance the point is easily fouiKl at whi(h resolution 
ceases; and the observation is as sharp as with a telescope. The 
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function of the telescope is in fact to allow the use of a wider, and 
therefore more eas'iy measuratde. aperture. An interesting modi- 
fication oi the experiment may be made by using light of various 
wave-lengths. 

Sinc(‘ the* limitation of tiie width of the central band in the image 
of a luminous line depends upon discrepancies of phase among the 
secondary waves, and since tlie discrepancy is greatest for the waves 
which come from the edges of the aperture, the question arises 
how far the 0])cration of the central parts of the aperture is ad- 
vantageous. Ti we imagine the aperture reduced to two equal 
narrow slits bordiTing its edges, compensation will evidently be 
complete when the projection on an obliipie direction is equal to 
instead of A as for the com])lete aperture. By this procedure 
the widtli of the central band in tlie difiraction pattern is lialved. 
and so far an advantage is attained. But, as will bo evident, the 
bright fiaiids bordering the central band are now not inferior to it 
in brightness ; in fact, a band similar to the cimtral band is rc^pro- 
duced an in<lefinite numlw^r of times, so long as there is no sensible 
discr(^pancy of phase in tlic sircondary waves prfK:eeding from the 
various parts of the same slit. Under tliese circumstances the 
narrowing of the liand is paid for at a ruinous price, and the arrange- 
ment must lie condemned altogcsther. 

A mor(^ moderate suiipression of the central parts is, however, 
sometimt^s advantageous. Tlieory and experiment alike prove that 
a double iim*. of wliich the corn]if.mi*nts are equally strong, is l^'tler 
resolved when, for example, one-sixth of the horizont»T.l aperture is 
blocked off by a central scn;?en ; or thi' rays quite at tlu^ centre may 
be allowed to pass, while others a liltic farther removed are blocketl 
off. Stops, each occupying one-eiglilli of the wddth. and wdth centres 
situaterl at the jioints of trisoclion. answer well the required purposi?. 

It has already liecm siiggest<*<l that the principle of energy requires 
that Liu? general expression hir I* In (2) when integrated over the 
whole of the plane? k. "n should be equal to A. wdiere A is the area of 
the aperture. A gi?iuTal analytical viMificaticm has lieen given by 
Sir (t. O. Stokes (Edin, Ttaiis,, 1.S53, 20. p. 317). Analytically 
expressed -- 

•h - If ily - A (9). 

Wi? have seen that IJ fthe intensity at the focal point) was equal to 
A®/X®/*. It A' be the area over which the intensity must tie ig in 
onler to give the actual total inbuisit y in accordance with 

the relation between A and A' is AA's^AV*'- i^ince A' is in sonu* 
seiisi? tiu? area of tlie diffraction pattern, it iiiav b<5 considiTed to Im* a 
rough criterion of the delinitioii, and we infer that tlu* deHniiion of a 
point depends ]irincipally upon tlie avra of the aperture, and only in 
a very secondary ilegree upon the shape wdion the area is maintained 
constant. 

4. Theory of Circular Aperture. — We will now consider the 
important ciisc where the form of the aperture is circular. 

Writing for brevity 

*1//==/', k-nlf q (1). 

w'l? have for the general expression (§ 11) of the intensity 

t'* (21, 

when? 9^-' // v\\i{px Vq^i)dxdy ^ (:•), 

C --' Jf vnH{it.t' \-qy) dedy (1), 

When, as in the application to rectangular or circular apertures, 
the lorin is symmetrical with respect to tlie axes both of x and y, 
S = o. an»l (' reduces to 

C--=^c.)s/. V COS </v (5). 


In the casi' of tin* circnlar ajiertiire the di.stril)ution of light is of 
course symmetrical with respect to the focal point p=o, </=:o; and 
C is a function of p ;ind 1/ only through >/(/’*'* +7^*)- thus 

sutilicient to detenniiu? the intensity along the axis of p. Putting 
7=0, w'c get 

(■- 2/ 

R being tlu? radius of the ajierture. This integral is the BesseTs 
function ot onler unit^, defined by 

( 6 ). 


Thus, if X — R cos 0, 
and the illumination at distance? r from the focal point is 




( 7 ); 



( 8 ). 


The ascending series for used by Sir G. B. Airy (Catnb. Trans., 


Z834) in hi.s original inve.stigation of the diffraction of a circular 
object-glass, and readily obtained from (b), Is 

s r* s® 

Ja(=) ^ 2 “ 2^. 1 2- . .1-76 " 2 n 27 fia 7 g + • . (& A 


When X is great, we may employ th'c semi-convergent series 


8.6.7. 9.1 .3.5/ 


8.16.24. 


32 

^3. .5. 7. 9. 11. 1.3. 5. 7/ 


8.16.24.32.40 


('.)■- -i- 


( 10 ). 


A tabic of the values of has been given by E. C. J. Lorn m el 

{Schlumilch, 1870, 15, p. 166), to whom is due the first systematic 
apjilieution of Bi?ssc?i\s functions to the diffraction integrals. 

The illumination vanishes in c;orrespondence with the roots of tlu? 
equation Ji(::)“'0. Tf tliese be called *1, Zg,, z^, , ^ , the radii of the 
dark rings in the di /Traction pattern are 

yAC'i 

2irll ’ 2irK* • * 


being thus inversely proportional to R. 

'riu? integrations may also be <?ffi‘cted by means of ])ular co- 
ordinates, taking first, the integration with respect to 0 so as to 
obtain the result for an infinitely thin annular aperture. Thus, if 

jr =: /> cos 0, y=p sin 0, 


C «=- ff (JOS vx dx dy — (yp wis 0) pdp dB . 

Now' by d(?finition 


. ( 11 ). 


The value of C for an annular aperture of radius r and width dr is 
thus 

£?C=2irJo(/>p)prf/i (12). 

For the conqilete circle. 


27r /PK 

“7^/0 

2Tjiy®K2 ) 

V ( ■V‘2“.4^22:t“. vr •••] 


Jo{z)zUz 




2J,(pR) 




as before. 


In these expressions wc' are to replace p by k^/f, or rather, since 
the diffraction ])atlern is symmetrical, by kr//, where r is I he distance 
of any point in the focal plane from the centre of the system. 

The roots of Jo(/r) after the first may be found from 


ir ■ ii-T ~ ('41^^17;+ (4,- _i)t 


and those ot from 


'ir>T982 ;515399 
"4/1 J ■^( 4 /-| J)» 


'245835 
(4/1 D® 


. (13), 

. (14), 


formulae derived by Stokes (Camh. Trans., 1850, vol. ix.) from the 
descending .series.' TJie follow'iiig table gives the actual values 


i 

^forJofO *> 


i 

* forJo(*)==0 

?-forJi(r)=0 

1 

•76.55 

1-2197 

6 

6 7522 

6-2439 

2 

1-7571 

2-2330 

7 

67619 

7*2448 

3 

2 '7646 

3-2383 

8 

77616 

8*2464 

4 

3-7534 

4-2411 

9 

87614 

9*2459 

5 

4*7527 

5-21*28 

10 

97518 

10*2463 


In both cases the image of a mathematical ^loint is thus a 
symmetrical ring system. The greatest brightness is at the centre, 
wlu?re 

dC=2frpdp, C=irR2, 

For a certain distance outwards this remains sensibly iinimjiaired 
and then gradually diminishes to zero, as the secondary waves 
become discrepant in phase. Tluj subsequent revivals of brightness 
forming the bright rings are ncc(!S.sarily of inferior brilliancy as 
compared with the central disk. 

The first dark ring in the diffraction pattern of the comiilete 
circular aperture occurs when 

r// -= 1*2197 xX/ 2R (lf»l- 

' The descending series for Jo(.j) appears to have Ix^en first given 
by Sir W. Hamilton in a memoir on “ Fluctuating Functions,’* 
Roy. Irish Trans., 1840. 
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We may compare this with the corresponding result lor a recUingular 
aperture of width 

«//=x/«: 

and it appears that in consequence; of the preponderance of the 
central parts, the compensation in llie case of the circle does not 
set in at so small an obliquity as wlim the circle is replaced by a 
rectangular aperture, whose side is ^^<p^al to the diameter of the 
circle. 

Again, if wc compearc the complete circle with a narrow annular 
aperture of the same radius, we see that in the latter case the first 
dark ring occurs at a much smaller obliquity, viz. 

»'//= 7655 >«V 2 R. 

It has been found by Sir William Herschcl and others that the 
definition of a telescope is often improved by stopping off a part of 
the central area of the object-glass ; but the advantage to lx; obtained 
in this way is in no case greal, and anything like a reduction of the 
aperture to a narrow aniiulus is attended by a development of the 
external luminous rings snllicicnt to outweigh any improv<;mcnt 
due to the diminished diameter of tlie central area.' 

The maximum brightnesses and the places at which they occur 
are easily detcrmiiietl with tlu; aid of certain properties of tin; 
Bessel's functions. It is known (see Siuikricai. Harmonics) that 


J# (0“ - ( 16 ); 

Ji'(s) (17); 

J,(s)+J.(=)=|ji(!') (l«)- 

The maxima of C occur when 


..V(=) Ji(2) .. 

£/;:\ s ) '~z ■ 

or by (17) wlien J ■,.(-?) =0. When z has one of the values thus 
determined, 

V *>1(2) 


I'he accompanying table is given by I.ommel. in which the first 
column gives the roots of = and tin* second and third columns 
the corresponding values of the functions specilied. If appears that 
the maximum brightness in the first ring is only aliout jV 
brightness at the centn;. 


z 

2 *-‘J,(*) 

4 ^-*J.“(*) 

•000000 

+ 1*000000 

I *000000 


- '132271) 

•01 7408 

8*41723(1 

+ *00.1482 

•00. 1 1 5,8 

jj •(.19857 1 

1 - '040008 

*001 (X) I 

I 4 ‘ 7 s». 5 ‘).i^^ : 

; + '027011) 

•0007 70 



•000437 


.Ve will n(jw investigate tlie total illumination distributed over 
the area of the circle of radius t. We liave 


• -is (19), 


where 

Thus 


( 20 ). 

2ir y 2 y s'^J,2(s)cfc;. 

Now by (17), (iS) 
so that 




and 




siy^'c-Mr(--)«fc*“i-J.*(--)-V(-) • • • • (21). 

If r, or z, be infinite, Jo( 5 ). .Ti(^) vanish, and the whole illumination 
is expressed by irK®, in accordance with the general principle. In 
any case tin* proportion of the whole illumination to be found outside 
the circle of radius r is given by 

JoV) + JM. 

For the dark rings Ji(^)=o; so that the fraction of illumination 
outside any dark ring is simply Jo®(-). Thus for the first, secon<l. 
third and fourth dark rings we gel respectively *161, •o<io. ‘c/i2, •tM7. 
showing that mon? than ,^oths of the whole light is c*onccntratt?d 
witfiin the arc;i of the second dark ring {Phil. Mag., iSSi). 

When z is gnsat, th<* drsec^nding series (ro) gives 

j/" ■ : ^ ^ jsili (r; - lir) .... (22); 


SO that the places of maxima and minima, occur at e qual intervals. 

1 loc, cil, ** Thu.s the magnitude of the central spot is 

diminished, and the lirightncss of the rings incn;ased. by covering 
the central parts of the object-glass.' 


The moan brightness varies as .r-a (or as r**), and the integral 
found by multiplying it by zdz and integrating between o and co 
converges. 

It may be instructive to contrast tliis with the ca.se of an inliniltdy 
narrow annular aperture, where the brightness is proportional to 
When z is great, 

Jo(®) "* \J »• 


The mean brightness varies as jsr^ ; and the integral f^^^{z)zdz 
is not convergent. 

5. Resolving Power of Telescopes . — The cflicicncy of a tele- 
scope is of course intimately connected with the si/.e of the disk 
by which it repre.sents a mathematical point. In estimating 
theoretically the r(?solving power on a double star we have to 
consider the illumination of the field due to tlie superposition of 
the tw^o independent images. If llie angular ini erval Ixjlwcen the 
components of a double star were cc|ual to twqee that expres.scd 
in equation (15) alwve, the cent ral disks of the diffraction patterns 
would just in contact. Under these conditions there is iu> 
douVit that the star would appear to be fairly resolved, since the 
brightness of its external ring system is loo small to produce any 
material confusion, unless indeed tlie components are of very 
unequal magnitude. 'J’he diminution of the star disks with 
increasing aperture wasoliscrved by Sir William l lersehel, and in 
1823 Fraunliofer formulated the hnv of inve^rse proportionality. 
In investigations extending over a long series of years, the* 
advantage of a largo api‘rture in separating the components of 
close double stars was fully examined by W. K . Dawes. 

The resolving power of 1i*lescop(;s was investignled also by 
J. B, L. Foucault, who employed a scale of equal bright and dark 
alternate parts ; it was found to be proportional to the aperliin* 
and independ(*nt of the foiral h^nglh. In teleseo|)es of the best 
construction and of m()dc‘rale ap(?rliire the jierfonnanee is not 
.sensibly jirtqudiced by outstanding alierration, and the limit 
imposed by the? finileness of the waxes of light is ])ractieally 
readied. M. F. Verdet has ci)m})ared h'oncault’s rcisults witli 
theory, and has drawn the conclusion that the radius of tin? 
visible iwt of the image of a luminous point was equal to half the 
radiiLS of the first dark ring. 

The application, unaccountably long delayed, of this principle 
to the microsLope by K. L. F. llelmlioltz in 1871 is the foundation 
of the important doctrine of the niirrosropir limit. It is true* that 
in 1823 Fraunhofer, inspired by his observations upon gratings, 
had very nearly hit the mark.2 And a little before Ildinholtz, 
F. Ablie publi.shed a somewhat more, t finiplete investigation, also 
founded in>nn the phenomena presented by gratings. But 
although theargurnent fnan gratings is instructive and convenient 
in some respects, its use has tended to ol)s«:ijrc the essential unity 
of the princijile of the. limit of resolution wliether applied to 
tde.scopc^s or micro.scopes. 


Ill li';. 4. .M? rrprvst-fits th*; axis of an optical instrument (tele- 
scope or microscope). A hein^ a point oJ tin* olijert ami IJ fi point 
of till! iniaj^e. By flie o])eiatioii of Hm’ ohjeef 1 . 1 / all the rays 

i.ssiuTii', from A arriv«! in tin- sitnie phase- at B. 'J Iuis if A be self- 
Iiiminoiis, the illumination is 
a maximum at B. when! all 
the secondary wavi s aeiiT in 
phase. B is in lad tlie cent re ip 
of the diffraction disk which p/, 
constitutes the iina;.'e of A. 

At m*i;,d)hourinj4 yioints thi* 
ilhimination is less, in conse- 
qiieni:e of the discn-pancies of 
pfiase w'hich there enter. In i 
like, manner if we take a nei;>Ii- Fig. 4. 

bourinK point ]\ also self- 

himinous, in the plane of the oliji.-ct, the waves which issue Iroin 
it will arrive at ti with phases no longer absolutely concoidarit. 
and the discrepancy of ]»Ii.'ise will increai^e as tlie inli-rval A I* 


^4 


* ** Man karn daf au'i srhliessrn, n>as wogluhcr ITnV ditK/i Miityo- 
skope noth zu schen i\t. Ivin mikroihofnschcr (.tvgenutund z. H. drsxcn 
Durchmesar.r^iX) ht, and der aus ztvn TheUen hrstrh/. kann nicht 
mehr ah atts swri Theilcn hrstchnut eyhnnnt werden, ^ lii/y s scigt uns 
eine Grdnze drs Srh'crmdgrns dnrrh Miktoftkopr. ” {(iilhcrVs Ann, 
74» 317)- Rayleir^h has recordt^d that he was himself con vinced 

by Fraunliofor’.s reasoning at a date anli^cedent to the* writings of 
llelmhollz and Abbe. 
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increases. When the interval is very small the discrepancy, 
though mathematically existent, produces no practical effect, and 
the illumination at B due to 1* is iis important as that due to A, 
the intensities o£ the two luminous sources Vicing supposi:d equal. 
Under these conditions it is ch ar that A and P arc not sci^arated in 
the image. The question is to what amount must the distance Al' 
In; increased in order tliat the difference; of situation may make itself 
felt in the image. This is necessarily a question of degree ; but it 
does not require detailed calculations in order to show that the 
discrepancy hrst 1x;comes conspicuous when tlie phases corresponding 
to the various secondary waves which traved from 1* to B range over 
a complete period. Tlie illumination at H due to P then becomes 
comparativiAy small, indeed lor some forms of ajMjrture evanescent. 
The extnunc discrepancy is that between the waves which travel 
through the outermost parts of the object-glass at L and L' ; so that 
if we adopt the above standard of resolution, the question is where 
must P Ik; situated in order that the relative retardation of the rays 
PL and Vh' may on their arrival at B amount to a wave-length (X). 
In virtue of the general law that tlie reduced optical path is stationary 
in value, this retardation may be calculated without allowance for 
the different paths pursued on the farther side of L, 1/, so that tht; 
value is simply PL -PL'. Now since AP is very small, AI/-PL'= 
A I* sin o, where a is the angular S(;mi-aperture L'AB. In like manner 
I’L - AL has the same value, so that 

1*L - I*L'*2AP sin a. 

According to the standard adopti;d, the condition of resolution is 
therefore that AP, or t, should exceed jX/sin a. If e be less than this, 
tlie images overlap too much ; while if e greatly exceed the above 
value; the images become unnecessarily separated. 

Jn tiie above argument the whole .sjiace betw'ecn the object and 
the li.Mis is supposed to be occupied by matter of one refractive index, 
aiul X represents the wave-length in this medhim of the kind of light 
employed. If the restriction as to uniformity be violaleil. what we 
have ultimately to deal with is the wave-length in the medium 
imnu'diately surrouiiding tlie obj(;ct. 

Calling the refractive index fs. wi? have as the critical value of e, 

€= jXo//isino, (1). 

\ being the wave-length in vact 4 i). The denomiiialoi /isiiia is the 
quantity well known (after Abbe) as the “ num(;rieal aperhin;.” 

TIu; extrtnne value possible lor a is a right angle, .so that for the 
microscopic limit wc have 

« = iVM (54)- 

Th(‘ limit can be d<'pr(*ss(;d only by a diminution in Xq, such as 
piiot.ograpliy makes possibk*, or by an increase in /«, the refractivi; 
index of the medium in which the object is situated. 

Tlie statement of tlu; law of resolving power has been made in a 
ioriii appropriate to the microscope;, but it admits also of immediate 
a| iplicalioii to the tek'seope. If 2R be the diaimder of the object- 
glass and I) the* distance of the objerct, the angle subtended by Al* is 
c/D, and the angular n*solving power is given by 

X/2 1 ) sin a = X/2R (;j). 

'I'liis method of dcrrivalioii (siilistaiiti.'dly due to lielmholtz) make.s 
it obvious that there is no essential difference of principle between 
I hi; two cases, all hougli the results are conveniently stated in different 
lorins. In the case of the telescope we have to deal with a linear 
measure of aperture and an angular limit of resolution, whereas in 
the case of the microscope the limit of resolution is linear, and it is 
expressed in terms of angular a])erture. 

It must be understooil that the above argument distinctly assumes 
that the different ])arts of the object are self-luminous, oV at least 
that the light proceeding from the various points is without ]iliase 
relations. As has been em])hasized by G. J. Stoney, the restrielion 
is often, perhaps usually, violated in the microscopi;. A different 
treatment is then necessary, and for some of the problems which 
arise under this head the methoil of Abbe is convenient. 

The iin]>orlance of the general conclusions above formulated, as 
imposing a limit upon our ])owers of direct observation, can hardly 
lie overestimated ; but there has been in some quaiti;rs a tendency 
to ascribe to it a more ])reciso character than it can bear, or even to 
mistake its meaning altogether. A few words of further explanation 
iiKiy therefore be desirable. The first point to be emphasized is that 
nothing whatever is ,j?aid as to the smallness of a single object that 
may be made; visible. The eye, unaidiMl or armed with a telescope, 
is al>le to see. as points of light, stars subtending no sensible angle. 
The visibility of a star is a question of brightness simply, and has 
nothing to do with resolving jwiwcr. The latter element enters only 
when it is a question of recognizing the duplicity of a double star, 
or of distinguishing detail upon tlie surface of a ]>lanet. So in the 
microscope there is nothing except lack of light to hinder the visi- 
bility of an object however small. But if its dimensions K* much 
loss than the half wave-length, it can only be sei?n as a whole, and its 

I iarts cannot lx; distinctly separated, altlioiigh in cases near the bordi.T 
ini; some inference may be po.ssible, founded upon experience of what 
appearances are presented in various cases. Interesting observa- 
tions upon particles, tiUia-viicrnscopic in the above sense, have been 
recorded by IT. F. W. Siedentopf and R. A. Zsigmondy {Drude's Ann., 
1903. 10, p. 1). 


in a somewhat similar way a dark linear interruption in a bright 
ground may be visible, although its actual width is much inferior 
to the half wave-length. In illustration of this fact a simple experi- 
ment may lie mentioned. In front of the naked eye was held a piece 
of co])pcr foil perforated by a line needle bole. Observed through 
this the structure of some wire gauze just disappeared at a di.stance 
from the eye equal to 17 in., the gauze containing 46 meslies to 
the inch. On the other hand, a single wire 0-034 in. in diameter 
remained fairly \isible up to a distance of 20 ft. The ratio between 
the limiting angles subtended by the periodic structure of the gauze 
and the diameter of the wire Ws (-022/-034) x (240/17) as 9*1. For 
further information iqion this subject reference may be made to 
Phii. Mag., 1896, 42, p. 167 ; Journ. R, Micr. Soc., 1903, p. 447. 

6. Coronas or Glories. — The results of the theory of the diffrac- 
tion patterns due to circular apertures admit of an interesting 
application to coronas, such as are often seen encircling the sun 
and moon. They are due to tlie interposition of small spherules 
of water, which act the part of diffracting obstacles. In order to 
the formation of a well-defined corona it is essential that the 
particles be exclusively, or prcpondcratingly, of one size. 

If the origin of light be treated as infinitely small, and be seen 
in focus, whether w'ith the naked eye or with the aid of a tele.scope, 
the wholi; of the light in the absence of obstacles would be concen- 
trated in the immediate neighbourhood of the locus. At other 
]Kirts of the field the effect is the same, in accordance with the 
|.)rincij)le known as Babiiiet’s, whether the imaginary screen in front 
of the oliject-gliLss is generally transparent but studded with a number 
of opaque circular disks, or is generally opaejue but jierforated W'ith 
corresponding api;rturi;s. Since at these points the resultant due to 
the whole aperture is zero. a.ny two portions into which the whole 
may be divided must give ecpial and o]»]iosil.e resultants. Consider 
now the light diflracli;d in a ilirectioii many times more olilique than 
any with which we should be concenied, were the whole aperture 
uninterriqited, and take lirst the effect of a single small aperture. 
The light in the ])roposed direction is that determined by the size of 
the small aperture in accordance with the laws already investigated, 
and its ])hase depends upon the position of Hit; aperture. If we take 
a direction such that the light (of given wave-lengtii) from a single 
aperture vanishes, the e,vani;sct‘nce continues even when the wlioh; 
series of apertures is brought into contenqilatioii. Hence, whatever 
else may hajqMrn, then; must be a system of dark rings formed, 
Hie same us from a single small a])erture. In dinretions other than 
these it is a more delicate question liow the partial effects should be 
compounded. Jf we make the extreme suppositions of an intinitoly 
sm.'ill source and absolutely hoinogimeoiis light, lhi?re is no esca])e 
from the conclusion that the light in a definite direction is arbitrary, 
Hiat is, dependent u])on Hie chance distribution of iipertures. If, 
however, as in practice, the liglit be heterogeneous, the soiiice of 
fniite area, the olwtncles in motion, and the discriniinfition of dilleient 
directions imperfect, wc are coiicerm.'d merely with the mean bright- 
ness found by varying the arbitrary phase-relations, and this is 
obtained by simply multiplying the lirightness due to a singli* 
aperture by the number of ajiertiires (/?) (see Tn'I kufkkknck ok 
l.ir.UT, § 4). 'I’he diffraction jiattern is therefore that due to a single 
aperture, merely brightened n times 

In his c*xi)erimeiits upon this subject Fraunhofer employed plates 
of glass dusted over with lycopodium, or studded with small metallic 
disks of uniform size ; anil he found that the diameters of the rings 
were pnqiortional to the length of the waves and inversely as liie 
iliameter of the disks. 

In another respect tlie observations of Fraunhofer appear at 
first sight to be in disaccord with thi-ory ; for his measures of the 
diameters of the red rings, visible w'hi;n white light W'as employed, 
correspond with the law apiilicable to dark rings, and not to tin; 
different law applicable to Hie luminous maxima. Verdet has, 
however, pointed out that the observation in this form is essentially 
different fiTun that in which homogeneous red light is emjiloyed, 
and that the position of the n‘d rings would corri;spond to* the 
absence of bliic-green light rather than to the greatest abimdanci' of 
red light. Verdet’s own observations, conducted with great care, 
fully confirm this view, and exhibit a complete agreement with 
lheor>'. 

By measurements of coronas it is possible to infer the size of the 
particles lo which they are due, an application of considerable 
interest in Uic case of natural corona.s — the general rule bc;ing the 
larger the corona the smaller the water spherules. Young employed 
this method not only to determine the diameters of cloud particles 
(''•g* but also those of fibrous material, for which Hu; 

llurory is analogous. His instrument was called the erioweier 
(sei* ** Chromatics,” vol. iii. of supp. to I'licy. Brit., 1S17). 

7. Influence of Aberration. Optical Po^ver of Instruments . — 
Our inve.sligations and estimates of resolving power have thus 
far proceeded upon the supposition that there are no optica] 
imperfections, whether of the nature of a regular aberration or 
dependent upon irregularities of material and w^orkmanship. In 
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practice there will always be a certain aberration or error of phase, 
which we may also regard as the deviation of the actual wave- 
surface from its intended position. In general, we may say that 
aberration is unimportant when it nowhere (or at any rate over a 
relatively small area only) exceeds a small fraction of the wave- 
length (A.). Thus in estimating the intensity at a focal point, 
where, in the absence of aberration, all the secondary waves woul(’ 
have exactly the same phase, we see tliat an aberration nowhere 
exceeding JA. can have but little effect. 

The only case in which the influence of small aberration upon 
Iho entire image has been calculated {Phil. Map., i87y) is that of u 
rectangulai' aperture, traversed by a cylindrical wave with aberration 
equal to c.x\ The aberration is here unsymmetrical, the wave beinj; 
in advance of its proper place in one half of the aperture, but beliinci 
in the other half. No terms in x or need be considered. 'J‘hi 
first would correspond to a general turning of the beam ; and llu 
second would imply im])encct focusing of the central parts. Tlu' 
effect of aberration may 1 m‘ considered in two ways. \Ve may 
suppose tile aperture («) constant, and impiire into the oju-ralioii 
of an increasing aljerration ; or w'e may take a given value of c {i.r. 
a given w-ave surface) and examiiu- llie effect of a varying aperture. 
Th(? results in the second case show' that an increa.^e ol aperture 
up to that coiTes])onding to an <*\trcme aln-rration of half a period 
has no ill effi;ct iqion the ci-iitral band (§ ;j), but. it increases iimluly 
the intensity of one of llu* iioighboiiriTig lateral bauds; and the 
practical conclusion is that tin* best results will be olitained from an 
a])crtiirc giving an *?xtreme alxTration of from a quarter to half a 
]M*riod, and tliat with an increased aperture aberration, is not so 
nuicli a direct cause of detcrioralioii as an obstacle to the atlainmeiil 
of that improved delinitioii w'liirh shouki accompany increase 
of ajH’i'ture. 

11. on the other h.aud, wi* .supiiose the £qn*rtunr givern. w(5 find 
that ab(u-ration b<\"ins to be distinctly mischievous when il amounts 
to about a quarter period, i.r. when the WMve-snrfac.e deviates i\{ 
each end by a quarter wave k n tb trcuu l!ie tnie plane. 

.As an application of Ibis result, lei. ns investigate what amount 
ol leiujierature disturbance in tlur tube of a tidescope may lut ex- 
pected to impair ilclinilion. According to J. H. Riot an.l F. J. D. 
Arago, tlie index /4 for air at P C. jind al atmospbcric pressure is given 
by 

, •00020 

|J - I U... • . 

^ i I '01)07^ 

IF we take as standard temperatiin^ 

5 /a” i-i t X 10“*^. 

Thus, on the supposition that the irregularity of temperature t 
extends through a length /, and prodnce.s .'in acceioration of a quarter 
of a wave-length, 

.)\- ] - I // X 10“*'; 
or. if we lake X ■ 5-3 x to-\ 

I/-12, 

ilu* unit of length being the centimetre. 

We may inler that, in the case of a tclcsco])e tube 12 cm. loni., 
a slratiim of air healed 1" C. lying along the top of the tube, ami 
occupying a moderate fraction of the wrhole volume, would protluce 
a not insimsible i-flec.t. If the changes of lempiuaturc* ]migressed 
uniformly from one side to the other, the n’sult would lie a lateral 
displacem<*nt of tin* image without loss of definition ; but in gc:neral 
both elt(?cls would be observable. In longer tubes a similar dis 
liirbance would be caused by a pro])orti<)nally less liiflerence of 
temporal lire. S. J’. Langley has ])roposed to obviati^ such ill <*ttec1s 
by stirrinp the air included within a telescope t ulu.-. !■ has long l»eeii 
known that the definition of a carbon bisulphide prism imiy be much 
improvi'd by a vigorous shaking. 

We will now’ consider the .application of the princi]>k’ to the 
fornuation of images, iinassisteil by reflection or refraction {Phif. Mac., 
1S81). The function of a lens in forming an image is to compensate 
bv its variabkr 1hicknes.s tlie difference.s of ]>hLise w’bicb would other- 
wise exist between .secondary w’a\ es arri\ iiig at the focal point from 
various parts of tlu^ apertuVe. If wo supyiose the diameter of the 
lens to be given (2J<), and its focal length / gradually to increase, the 
original rlifferences of phase* .at the image of an inlinitely distant 
luminous point diminish w'ithout limit. When / attains a certain 
value, say /|, the extreme error of ]ihas{? to be compensated falls 
to }X. But. as we b.ave seen, such an (Tior of jihase causes no sensible 
deterioration in the definition ; .so that from this point onwards 
the lens is usidess. as only improving an imaca^ already sensibly us 
perfect as the aperture admits of. Throughout the operation ai 
increasing the focal length, the? resohing power of the instriiim.'iit. 
wdiich depends onlv upon the aperture, remains unchanged ; and 
we. thus arrive al the ratht-r startling conclusion that a telcscov>e 
of any degree of resolving power might bo constructed w'ithout .an 
oliiect-glass. if only there w'cre no limit to the admissible foc'il length. 
This last proviso.’ however, as we shall sec, takes away almost all 
practicjil importance from the proposition. 
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I f o get an itlea ot the luai.niiudes of the quantities involved, lot us 

take the case of an apertiuv of | in., about that of tin: pupil of the 
I eye. Ihe distance /|, which the actual kical length must exceed, is 
given bv 

vW-i R 5 )-/,=iX; 

.sc; tbal: 

/i (1). 

j Thus, if X=,ft|ioa, R= t'tf. line! 

/i Soo inches. 

The image of the sun thrown upon a .screen at a distance exceeding 
f)6 ft., through a liok? I in. in diameter, is therefore at least as well 
defined as that .seen direct. 

As the minimum focal length incre.'iscs with the .square of ilu* 
.'ipertnrc, a tpiite impracticable distance would be required to riv.-il 
the re.soh'iiig power of a niodei'ii telescope. Even for an aperture 01 
4 ill., /j would have to be 5 miles. 

A similar argument may be applied to find at what point .an 
achronuilie lens becomes .sensibly su])(*iior fo a single one. The 
qiu.'stion is whether, wliim the ndjii.stnient of focus is correct for the 
ceiilnd rays of the sjn-ctriim, the error of jihase for the most extreme 
rays (which it is necessary to consider) amounts to a quarter of a 
wave-length. If not, the substitution of an achromatic lens will be 
of no advantai-e. C alculation shows llial, if the aperture be .J in., 
an achromatic k'lis has no sensibk* advantage if the focal leiigtli 
be greater than about u in. 11 we .su|i]!o.s(Mlie focal length to be 
06 ft., asiiU'le lens is praciically jierierl up to an aiuTlure of 1*7 in. 

.Another obvious inlerence from the necessary impel lection of 
oplical inui; cs is the usele.ssiiess of allr'nqiting anytliing like an 
I :ihsoliile <!es( ruction of sjilierical aberration. An admissible error 
j of phase, of |X will (:orresT>ond loan crroi of iX in a reflecting and iX 
I ni a (elass) ri-fracting .sinfacc. the incidence in both case.s being 

I ' ]>en)<'iHlicuiar. If we iiupiire whal is Ilur gn-alest admissible longi- 
tudinal alxuiatioii (6/) in an obiect-gUiss according to the above 
. rule, we liiid 

! f7=:Xa“*- (2), 

a being the angular st‘mi-api*rUire. 

In th<* ca.se of a single lens of glass with the mo.sl favourable curva- 
tures, 0/ is about eipial to a“/, so that must not exceed X//. For 
a. lens ol •; il. focus this condill<»n is .satistied if the aperture does 
not e,\ci‘<’d 2 in. 

When parallel rays fall dircTtly a .spherical iiiirror the 

longitudinal aberration Is milv about one*eigli11i as great as for the 
most favourably sba]>ed singk* lens ol erjual focal length and aper- 
lun*. Ir iice a spherical mirror (tf 3 ft. focus niiglil have an 
a.pertiirc of 2I in., and lh«* iiiiagi* wouki not sutler materially from 
al»ena<ion. 

On the sau'e ])rinci])le we may eslimati* llu* lea.s1 visibk* di.sjflare- 
inent of ilur eye ]>iece of a l<*leseoTH^ focused upon a di.sl ant object, 
a ipiestion ol interest in connexion with range-liiulers. It a]»pea.rs 
Map.. 1885. 20, p. 354) that a displacenienl 6/ trom Hurt rue focus 
will not .sensibly impair di'iuiilion, ])rovided 

5/<./AVl<= (3), 

2B being the diameter of a]>ertuTe. 'riie linear accuracy required 
is thus a funelion of tlie raifo of a])erturc to focal Icngtli. 'i'he 
tormii la agrees well wuth experiment. 

Tile principle give.s an instantaneous solution of the qiio.stion of 
the uJlniiate optical (*lficiency in llu; method of “ mirror-reading,” 
a.s commonly practised in various ])liysical obser\ a lions. A rotation 
by which oiu; edge of the mirror advanci'S }X (while the other edge 
retreats to a like ainoimt) introduces a ph.i.se-distreiiancy of a whole 
nerioil where before the rotation then* was complete agreement. A 
rotation of this amount should theielon* lie easily visibk;, but the 
limit.s of resolving ]iower arc being ajiproaclieil ; and llio conclusion 
is indep(;ndeiit of the local length of the mirror, and of the employ 
nieiit of a telescojif;, providnl of course that the n*flected image is 
seen in focus, and th.if llu* full width of Hu* mirror is utilized. 

A coiiiparisf n with the method of a mati-iial ]U)in 1 er. aitached to 
the ]»art.s whose rotation is under observation, aiu! Aiew<il thiou/h 
a miernsi:ope. is of intenrst. Tlu* 
limiting efficiency of the niicrosco];** 
i.s attained when the angular a])»*rtine 
amounts to 180“*. and it is evidetil 
that a lateral displacement of the point 
nivl'T observation tbroiiuh .IX i*ntails 
(at the old image) a j)liase discn pancy 
of a Wr’hole period, one extreme ray 
!:«.ing accelerated and the c)thf*r re- 
t.-ircled bv half that amount. We may infer that the limits ol 
(*fficicncy" in the two metluids are the sanu^ when the length o! the 
]»ointer is equal to the width of the iinrror. 

We have seen that in ])erpendicr.lar refleetion a surface error not 
exceeding ^X mav be admissible. In Hie case of ol.li.jne reflection 
at an angle 0 , the error of retardation <lue to an frlevation BlJ (tig. 5) 
is 

OQ' - QS = BD c rjif I - cos SQQ' ) " B I > .S' c 0; i » cos 20) " zBI ) cos 0 ; 
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from which it follows that an error of j^iven ma}:.nitude in the 
of a surface is loss important in oblique than in perpendicular 
reflection. It iiiusl, however, lie borne in mind that errors can 
sometimes bv compensated by altering adjiistnii nts. If a surface 
intended to be flat is affected with a slirjlit general curvature, a 
reinculy may be found in an alteration of I(jcus, and the remedy is 
the le.ss complete as tlie- rollection is ntore oblique. 

'I'he formula exj)ri‘s.sing the optical power of prismatic spectro- 
scopes may readily be investigated upon the princi]>les of the wave 
theory. be a plane wave-surface of the light before it falls 

upon the prisms, AB the corresponding wave-surface for a particular 
part of tlie sjactruin after the light has pa.s.sed the pri.sms, or after it 
lias passed the eye-jiiece of the obstrrving telescope. Tlu? path of a 
ray from tlie wave-surface AgBo ^ orB is determined by the con- 
dition that the optical distance, is a minimum; and, as AB 
is by supposition a wave-surface, this o])tical distance is the same 
for both points. Thus 

Jfids {ior A) =ij/ids {for B) .... (4). 

We have now to consider the behaviour of light belonging to a 
neighbouring part of tlie spectrum. The path of a ray from the 
\va\'e-surface AqBq to the ptiinl A is changed ; but in virtue of the 
miiiimiiiii j)rt)perty the change may be neglected in calculating the 
optical distance, as it influences the result by quaniities of the second 
order only in the changes of refrangibility. Accordingly, the optical 
di.stance from AqBq to A is rejiresented by J{fi + Sfi)ds. tlie integration 
being along the original ])ath . . . A ; and similarly the optical 
distance between AgHg and B is represented by y{ti + Sfi)ds, the 
integration being along Bq . . . B. In virtue of ( 4 ) the difference 
of the o])lical distances to A and B is 


/dfids (along Bq . . . B) - JSfids (along Aq . . . A) ( 5 ). 


The new wave-surface is formed in such a posil.lon that the optical 
distance is constant; and therefore tiu* dispersion, or the angle 
tlirough which llie wave-surface is turned liy the changt: of refrangi- 
bilily, is found sinijily by dividing ( 5 ) liy the distance AB. If, as 
in common Hint -glass spectroscopes, there is only one dispersing 
.substance, yfiftr/.v=:i5/x..v, w'here s is simply th(^ thickne^ss traversed 
by Ihi- ray. If in aiul be tlie tliickiKr.sses traviri.sed iiy the extreme 
rays, and a denote tlie width of the emergtait beam, the dispension 
$ is given liy 


or, if ii be m^gligible. 


0s=id/xifa 


( 0 ). 


The condition of resolution of a double line whose components 
subtend an angle 0 is that 0 must exceed X/a. Hence, in order 
that a double line niay be re-solved w’liose coinponcMits have indictrs 
/A and it is nect^ssary that t should t^xceed the value given 

by the lollowing equation : — 

(7). 


8. Dtffraclion Gratings, — Under the heading “ Colours of 
Striated Surfaces,” 'rhomas Young {Phil, Trans., 1802) in his 
usual summary fashion gave a general explanation of these 
colours, including the law of sines, the striations lx*ing supposed 
to lie straight, parallel and equidistant, loiter, in his article 
('hroinatics ” in the supplement to the 5II1 edition of this 
encyclopaedia, he shows that the colours “ lose the mixed 
character of periodical cxilours, and resemble much more the 
ordinary prismatic spectrum, with intervals completely dark 
interposed,” and explains it by the consideration tliat any phase- 
difference which may ari.se at neighbouring striae is multiplied in 
proportion to the total number of striae. 

T\\e theory was further developed by A. J. Fresnel (1815), who 
gave a formula ecjuivalent to (5) below. " But it is to J. von 
Fraunhofer that we ov/c most of our knowledge upon this subject. 
His recent discovery of the “ fixed lines ” allowed a precision of 
observation previously impossible, lie constructed gratings up 
to 340 fiiTiods to the inch by straining fine wire over screws. 
Subsequently he ruled gratings on a layer of gold-leaf attached to 
glass, or on a layer of grease similarly supported, and again by 
attacking the glass itself writh a diamond point. Tlie best gratings 
were obtained by the last method, but a suitable diamond point 
was hard to find, and to preserve. Observing through a telescope 
with light perpendicularly incident, he showed that the position 
of any ray was dependent only upon the grating interval, viz. the 
distance from the centre of one wire or line to the centre of the 


next, and not otherwise upon the thickness of the wire and the 
magnitude of the interspace. In different gratings the lengths 
of the spectra and their distances from the axis were inversely 
proportional to the grating interval, while with a given grating 
the distances of the various spectra from Die axis were as i, 2, 3, 
&:c. To Fraunhofer we owe the first accurate measurements 
of wave-lengths, and the method of separating the overlapping 
spectra by a prism dispersing in the perjiendicular direction. 
He described also the wimplicated patterns seen when a point of 
light is viewed through two superposed gratings, whose lines cross 
one another perpendicularly or obliquely. The above observa- 
tions relate to transmitted light, but Fraunhofer extended his 
inquiry to the light reflected. To eliminate the light returned 
from the hinder surface of an engraved grating, he covered it with 
a black varnish. It then appeared that under certain angles of 
incidence parts of the resulting spectra were completely polarized. 
Tlicse remarkable researches of Fraunhofer, carried out in the 
years 1817-1823, are republished in his Collected Writings 
(Munich, 1888). 

The principle underlying the action of gratings is identical with 
that disciissetl in § 2 . and exeiiiplitied in J. L. Soret’s “ zone plates.” 
The alternate Fre-snel’s zones are blocked out or otlierw'ise modilicd ; 
in this way tlu' original com})eiisation is up.set and a revival of light 
occurs in unusual directions. If the source be a point or a line, and 
a collimating lens be usihI, the incident wa viis may be regarded as 
plane. Jl, further, on leaving the grating the light lie Jiret?ivi?d by a 
fcx:u.sing lens, c.g. tin* object glass of a telescope, the Fnr.sners zones 
art! rtrdiiced to parallel and equidistant straight stri])s, which at 
certain angles coincide wdth the riding. The directions of the lateral 
spectra anr such that the passage from one element of tlu; grating 
to the corre.sponding point of the next inqilies a ndardation of. 
an integral number of wave-lengths. If the grating be composed 
of alternate traiisiianuit and opaque parts, tlie ([uestion may be 
treated by means of tlie general integrals (§ 3 ) li}- merely limiting 
tin.* integration to the transparent parts of the a]»erture. For an 
investigation upon these lines the reader is referred to Airy’s 
Tracts, to Verdet's Lu-fous, or to K. \V. Wood’s Physical Optics. If, 
however, we assumir the; theory of a simple rectangular apt;rturc 
(§ 3 ), the results of thi: ruling can be inferreil by idemcrntary methods, 
which are perhaps more instructive. 

.Apart from the ruling, we know that the image of a niatliematical 
line will Ik* a series of narrow bands, of which the central one is 
by far the brighte.st. At the middkr of this band there is complete 
agreement of phase among the secondary waves. The dark lines 
which separate the bands are the places at which the jihasts of the 
secondary wave range, ovirr an intijgral number of periods. If now 
we supjioscr the ajicrtiire AB to be coviued liy a great, number of 
opaque strips or bars of width d, sejiarated by irans]iarent intervals 
of w'idth a, the condition of things in the directions just sjioken of 
is not materially changird. At tlu: central point there is still com[)letc 
agreement of phase ; Init the anqilitude is diminished in the ratio of 
a:a + d. In another direction, making a small angle with the last, 
such that the projection of AB upon it amounts to a few wave- 
kmgths, it is easy to s<.>e that the mode of interference is tlie same as 
if there wrere no ruling. For example, when the direction is such that 
the projection of AB upon it amounts to one w^axc- length, the 
elementary compomuits neut ralize one another, b(‘cause their phases 
art? distributed symmetrically , though discontinuously, round the 
entire jieriod. The only effect of tlie ruling is to diminish the 
amplitude in the ratio rtirt + rf; and, except for the difference in 
illumination, the appearance of a line of light is the same as if the 
aperture were jicrfcctly free. 

The lateral (spt?ctral) images occur in such directions that the 
projection of the «*lenu?nt (a-l-rf) of the grating upon them is an exact 
multiple of X. The effect of each of the n elements of the grating 
is then the same ; and. unless this vanishes on account of a particular 
adjustment of the ratio a’.d, the resultant amplitude becomes com- 
paratively very gri*at. These directions, in which the retardation 
between A and B is exactly muX, may In* called the principal direc- 
tions. On either side of any one of them the illumination is dis- 
tributed according to the same laiv as for the central image (m=o), 
vanishing, for example, when the retardation amounts to (m97d:i)X. 
In con.sidering the relative brightnesses of the different spectra, it 
is therefore sufTicic‘nt to attend merely to the principal directions, 
provided that the whole deviation be not so great that its cosine 
differs considerably from unity. 

We have now to consider the amplitude due to a single clement, 
which we may conveniently regard as composed of a transparent 
part a bounded by two opaque parts of width \d. The phase of 
the resultant effect is by symmetry that of the component which 
comes from the middle of ‘a. The fact that the other components 
have phases differing from this by amounts ranging between 
dcamirl{a + d) causes the resultant amplitude to lie less than for 
the central image (where there is complete phase agreement). 
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If denote the brightness of the lateral image, and ISq that, 
of the central image, ivc have 


Ti r ^ 2 a? 7 *ir"]-’ fa 


amir 


+ rf \8 . 

) R] 

nmr J 


tt+d 


( 1 ). 


If B denote the brightness of the central image whcin the whole of 
the space occupied by the grating is trans])ar(?nt, we have 


and thus 


ii., : ii — /<-:{// +f/)“ . 


. Mi//7r 
tt -t- il 


( 2 ). 


The sine of an angle can never bo greater than unity ; and coii^ 
sequently under the most favourable circumstances only i/mV of 
the original ligdit can be obtained in the s]’)ectruni. W^^ con- 
clude that, with a grating composed of transparent and opiique 
parts, the utmost light obt.{i.inable. in any one spectrum is in the first, 
and there amounts to i/ir®, or about and that for this juirpose 
a and d must be equal. When d^a the general formula becomes 




sm - IniT 

-r - • • • 

vrir 


(3), 


showing that, when m is even, vanishes, and that, when m is odd, 
B«: B=i/#«V'®. 

The tliird spcctnim has thus only I of the brilliancy of the first. 

Another particular case of interest is obtained by siqqiosing a 
small relatively to (w + d). Unless tlu^ spectrum Ik" of very high 
order, we have simply 

( 4 ); 

so that the brightnesses of all the spectra are the same. 

'fhe light stopped l)y the opaqucj parts of the grating, together 
with tiiat distributed in Ihe central image and lateral spt'ctra. ought 
to make up the brightness that would be found in the central imager, 
were all the apertures transparent. Thus, if fl = d, we should have 

’“a 

which is true by a known theorem. In the general cJise 



a formula whicli may be verifie<l by h'ouriiT’s tlnrorem. 

According to a general principle formulated by J. Babinct, the 
brightness of a lateral sj)ectrum is not alfected by an interchange 
of the transparent and opacpie parts of the grating*. The vibrations 
corresponding to the two ])aiis ar<j precisedy auf agonistic, .sinci^ if 
both wenr operative thi? resultant would be zero. So far as tin? 
application to gratings is concenied, tlie same conclusion may be. 
derived fjom (2). 

From the value of w‘- that no lateral spectrum can 

surpass the central image in brightness ; but (liis result depends upon 
the hypothesis that the ruling acts by opacity, which is generally 
very far from being the case in practice. In an engraved glass 
grating there is no opaque material ])nrsent by which light could Ih^ 
absorbed, ami tlu^ effect depends upon a diffenmci; of retardation in 
passing the alternate )iarts. It is possible to iirejiare gratings which 
give a lateral spectrum brighter than t lie. central image, and the ex- 
planation is easy. For if thi; alternate? parts w(?re. equal and alike 
transparent, but so cf)iistitul.ed as to give a relative rctarrlation of 
J\, it is evident that the central image would be entirely extinguislieil, 
while the lirst spectrum would be four times as bright as if tlu? 
alternate ]>arts wen? opacpie. If it were possiVdt? to introduce, at 
every part of the ajicrture of the grating an arliitra.y retardation, 
all the light might be concentrated in any dc-sired sp<?c.trum. By 
supposing the retardation to vary uniformly and continuousl3»^ w«? 

fall upon the case <.)f an ordinary prism : but there 
is then no diffraction sj^ectruin in the usual sense*. 
To obtain such it would lie necessary' that the 
retardation should gradually alter liy a wave- 
length in passing over iiny (denu?nt of the grating, 
and then fall back to it.s previous value, thus 
s]>ringing suddenly over a wavi.*-leTigth 
jV/flg., 1874, 47. p. It is not likely tliat such 

a result will ever lx? fully attained in practice ; but 
tlu^ case is worth stating, in order to show that 
there is no thcxiriitical limit to tlio concentration 
of light of assigned wave- length in one spectrum, 
and as illustrating the frequently observed un- 
symrnctrical character of the spectra on the two sides of the central 
image.* 

We have hitlierto sup])Osed that the? light is incident ])c?rpen- 



Fio. 6. 


* The last sentence is repeated from the writer’s article “ Wave- 
Theory " in the c;th edition of this work, but A. A. Michelson's 
ingenious 6chelon grating constitutes a realization in an unexpected 
manner of what was thought to be impracticable.— [R.] 


dicularly upon the grating ; but the tlieory is easily extended. If 
the incident ra3rs make an angle B with the normal (fig. 6), and the 
diliracted rays make an angle 0 (upon the same side), the relative 
retardation from each eleTnc?nt of width {a + d) to the next is 
(ii + rf) (sill 9+ sin 0) ; and this is the quantity which is to be equated 
to mX. Thus 

sin I sill 0 = 2 sin 1(^ -f 0) cos J (fl - 0) -■ iwX/(rt + d) (6). 

Ihe deviation ' is (^ + 0), and is therefore u iiiiiiiiuuiii when 
^=0. i.e. when Hit? grating is* so situated that the angles of incidence 
and diffraction arc t?qual. 

In the. case of a rellection grating the same method applies. If 
0 and 0 denote the angles witii the normal made by the incident 
and dittracted rays, tlie formula (5) still holds, 
and, if the deviation ht? reckoned from the 
direction of tiie reguUirly reflected rays, it is 
expressed as Udore by 1^ + 0), and is a mini- 
mum when 61—0. that is, when the diffracted 
raj^s return upon the course of the incident 
rays. 

In eitlier case (as also with a ]>ri.sm) the Fic. 7. 

position of minimum cle\iation leaves tin; 

width of the lieam iinalteretl, i.e. neither magnifies nor diminishes the 
angular widlh of Hu? objixl under view. 

From (5) we sei* tliat, whi?n tlu? light falls perpendicularly u])on 
a grating (0=ob there is no spectrum formed (the image corre- 
sponding to »w=o not being counted as a spectrum), il the grating 
interval cr 01 (ud-rf) is less than X. Under tlie.se circumslancos, 
if the material ol the grating be completely transparent, the whole 
of the light must a]>pear in ihe din-ct image, anrl the ruling is not 
|H?rcepli!)le. From tlu? absence of spt?ctra Fraunhofer argued that 
there must l>e a microscoj)ic. liiuit refiresented hy X ; and the infer- 
ence is plausible, to say the least {Phil, ./l/ag.,’ i8.S(>). I'raunhofer 
should, iuiwever, have lixerl Hu* microscopic limit at ^X, as appears 
from (5). wlieii we su]>]>os(? 0 = .\ir, 0= Jir. 

Wo will now considi‘1- the important subject of the resolving 
power of gratings, as dependent iqion the 
number of lines [n) and the order of the spec- 
trum observed (;»). l.et' BP (fig. 8) lx? the 
direction of the ]>rincipal maxiimim (middle 
of central liand) for the wave-h'ngth X in the 
spectniTii. Tlum the relativf* retaidation 
of the '..•xtreiiu? rays (c:i>rie.s])(>iiding fo the 
<'dge.s A, B ol the grating) is ntiiX. If BQ A a 

h(? the clirection for the first minimum (the Fin. 8. 

darkne.ss between tlu? central and first lateral 

band), the relative retardation of Hu* (?.xtreine rays is (mi»+ i)X. 
Suppo.se now Hiat X + 5X is the wave l(*nglh for which gives Hie 
jirincipitl niaximiiin, then 

{mn+ i)Xi- wr«(\d 8X) ; 

whence 

6X/\st i/mw (6). 

According to our former standard. Hus gives the .smalle.st diflerence 
of wave-lengths in a double line which can be just resolved ; and 
we conchule that the n*solving power of a grating dejiends only 
iijum the total number of lines, and iquiii the order ol the spectrum, 
w'iHiout regard to any other considt'ialions. It is here ol course 
assumed that the n lines are really utilized. 

In the case of Hie I> lines the value ol 5X/X is about i/iooo ; so 
tliat to resolve this double line in Hu* first sjjectruiii requires 1000 
lines, ill the .second spectrum ‘300. and .so on. 

It is espt?cially to be noliceil that tlu* resolving ])Ower doc.s not 
depend direclly iqKm the closem-ss ol tin ruling. Let us lake? the 
case of a grating 1 in. broad, aiul eontainiiig looci lines, and consider 
the e*fh?ct of interpolating an aildilional auuo lines, so as to bisect 
the former intervals. There will be destruction by intt?rlerence of 
Hu? first, third and odd sp(?ctra geiu?rally ; while the advantage 
gained in Hu? spirclra of even order is not in dispersion, nor in 
resolving ])ower. l>iit sinqily in brilliancy, which is increased four 
time's. If we now suppose- half Hu? grating cut awaj', .seias to le*ave 
1000 lines in half an inch, the; elispeision will not be altered, wJiiU: the 
brightness and resolving ])Ow»*r are- halve;el. 

The?re is clearly no Hu.?cjre-tical limit to the* re*soh'ing power of 
gratings, even in spt*ctra of give n ordc'r. lh:l it is ptjssibk* that, 
as suggc'sled by Rowland,* the structure- eif natural .spectra may 
be too coarse to give? op]uirliinity ieu re'.se^lving ])Owe‘is much higlu?r 
than those now in use*, llowe-ver this may be, it would always 
lx? po.ssiblc, with tlu* aid ot a gr;i.ling of given Te?.solving pfjwe?r. to 
conr.tiuct artificially from white liglit mixtures ot slightly diffen?nt 
wave?-length whose? reseihitieui e>r othe-rwisi* would discriminate 
between pow(?rs interieir anel suj’x-rieir In Hu* giv(*n one.* 

* Compare also F. Lippich, /H'A'- cxxxix. j). ^63, 1870; 

Raylcigli, Nature (Oct;ol>cr 2, 1873). 

* The power of a grating to construct light of n(?arly definite wave- 
length is we?11 illustrate-d by Young’s comparison w'ith the production 
of a mu.sical note by rcffeclion of a .sudden sound from a row of 
palings. The? objc'ction raisi'cl by Herschcl {Light, § 703) to this 
comparison depends on a misconception. 




248 DIFFRACTION OF LIGHT 


II wc deline as the ” dispersion ** in a particular part oi the 
spectrum the ratio of the angular interval dO to the corresponding 
increment of wave-length d\, wc may express it by a very sim])Ur 
formula. For the alteration of wave-lengtii entails, at the two 
limits of a diffracted wave-front, a relative retardation equal to 
mnd\. Hence, if a be tlic width of the diffracted beam, and dO the 
angle through which the wave-front is turned, 

add^mndX, 

or dispersion = mn/a (7). 

The resolving power and the wid1.li of the emergent beam fix 
the optical character of the instrument. The latter element must 
eventually lx? decreased un1.il less than the diameter of the pupil 
of the eye. Hence a wide l^eam demands treatment with further 
apparatus (iisiiallv a telescope) of high magnifying pow»cr. 

in the above discussion it has been suppo.sed that the ruling is 
accural e, and we have seen that by increase of m a high resolving 
I>ower is attainable w'ith a moderate number of lines. But this 
procedure (apart from the question of illiimination) is open to the 
objcctitm that it maki*s exc(\ssive demands upon accuracy. Accord- 
ing to tile principle aln.'ady laid down it can mak(; IniL little difference 
in the principal direcAion corresponding to the first spectrum, 
provided each line lie within a quarter of an interval {a + d) from its 
tiieoretical position. But, to obtain an equally good result in the 
spectrum, the error must be less than i/m of the above amount.’ 

There are certain errors of a systematic charaebrr which demand 
special con.sideration. The .spacing is usually (Elected by means of 
a screw, to each revolution of wliich corresjionds a large nunibiri* 
{e.g. one hundred) of lines. In this way it may hapiieii that alllioiigli 
there is almost p(?rfect pt^riodicity with each revoUititm of tin? screw 
after (say) 100 lines, yet the 100 lines themselves arc not ecpially 
spaced. The ghosts ” thus arising were first described l.>y G. H. 
(Jiiincke {Pofm. /!»«., 1.S72, 14b, p. i), and liave Ix-en eUiboralely 
investigat(?d byC. S. I’eiice {A mi. ]ourn. Math.. i«S7g, 2,p. 330), both 
tlieoretically and irxpehmentally. 'the general mature of tlie eflccls 
to be ('xpecii'd in siicli a case may be made cleur by means of an illus- 
tration already eiiqjkjyed for another purpose. Suppose two similar 
and accurately rukMl tramsparent grciting-s to be supcirposed in such 
a manner tluit the lines are parallel. If the one set of lines exactly 
bisect tlie intervals l»otwccn tlic others, the grating interval is 
practically halved, an<l tlie jirc^viously existing siu’ctra of odtl order 
vanish, ilut a very slight relative dis]ila.c(?nient will cause the 
ay)]">ariiion of tlu; odd .s])ectra. In this c*i.se there is approximate 
periodicily in Hie half interval, but complete periodicity only after 
the whole inUrrval. Tlie advantage of approximate bisection lies 
in the suyierior lirilliancy of the surviving syicclra ; but in any case 
tlu? com])ound grating may 1 m? considered to l)e perfect in the 
longer interval, anrl tlie definition is as good as if the bisection were 
€iccurn.te. 

‘Die elTect of a gradual incn’asc in the interval (fig. q) as we 
]uiss across the grating has been investigated by M. A. Curnn 
((Ml., 1S75, So, p. 655), who thus explains an anomaly observed by 



K. K. N. Mascart. The latter fonnd that certain gratings exercised 
a converging power upon the spectra formed upon one side, and a 
corresponding diverging power upon the spectra on the other side. 
Let us suppose that the light is incident perpendicularly, and that 
the grating interval increases from the centre towards that edge 
which lies nearest to the spectrum under observation, and decreases 
towards the hinder edge. It is eviilent that the waves from both 

halves of the 
grating are ac- 
celerated in an 
increasing degree, 
as vre yiass from 
the centre out- 
Fig. 13. .rr. Fig. T.|. Fig. i -yS. wards, as com- 

pared with the 

phase they would pos.ses.s were the central \alne of the grating 
interval maintained throughout. The irregularity of spacing lias 
thus the elb't'.t of a convex l<?ns. which accelerates the marginal 
relatively to the central rays. On the other side the effect is 
reversed. This kind of irregularity may clearly lie present in a 


’It must not be supposed that errors of this order of magnitude are 
unobjectionable in all cases. The position of the middle of the bright 
band ivjircscntative of a mathematical line can be fixed with a 
spider-line micrometer within a small fraction of the width of the 
band, just as the accuracy of astronomical observations far transcends 
the separating power of the instrument. 


degree surpassing the usual limits, without loss of definition, when 
the telescope is focused so as to secure the best effect. 

It may be worth while to examine further the other variations 
from coirect ruling which correspond to the various terms expressing 
the deviation of the wave-surface from a perfect plane. If x and y 
1x5 co-ordinates in the plane of the wave-surface, the jixis of y being 
parallel to the lines of the grating, and the origin corresponding 
to the centre of the beam, wc may take as an approximate equation 
to the wave-surface 

s~±^^liX!/+^, + aX>+eiP}/ + yicf + t^+. . . ( 8 ); 

and, as wo have just seen, the term in at® corresponds to a linear 
error in the spacing. In like manner, the term in y® corresponds 
to a general curvature of the lines (fig. lo). and does not influence 
the definition at the (primary) focus, although it may introduce 
astigmatism.* If wc suppose that everything is symmetrical on 
the two sides of tlie primary plane y=o, the coefficients B, / 5 . d 
vanish. In spite of any inequality between p and p\ the definition 
will l)c good to this order of apjwoximation, provided a and y vanish. 
The former measures the thickness of the primary^ focal line, and the 
latter nujasures its curvature. The error of ruling giving rise to a is 
om? in wliicli tliti intervals increasi* or decrease in both directions 
from the centre outwards (lig. ti), and it may often be compensated 
by a slight rotation in azimuth of the object-gla.ss of the observing 
t^escope. The term in y cxjrresponds to a variation of curvature 
in crossing the grating (fig. 12). 

When the ])lano zx is not a ])lane of symmetry, we have to consider 
the terms in xy, x"y, and y*. The first of these corresjionds to a devia- 
tion from parallelism, causing 1 lie interval to alter gradually as we pass 
a/nuff the lines (lig. 13). I'lie error thus arising may be compensated 
by a rotation of the, object glass about one of the diameters y=±.r. 
The term in A®y corresponils to a deviation from parallelism in the 
same direction on both sides of the central line (fig. 14) ; and that in 
y* would be caused by a curvalure such that there is a point of 
inflection at the middle of each line (lig. 15). 

All the errors, except that dejiending on a, ami especially those: 
depending on y and 5 , can be diminished, without loss of resolving 
jiower, by contracting the vertical aperture. A linear error in the 
Hjiacing, and a genirral curvature of the lines, are climinab:d in the 
ordinary use of a grating. 

The exjilanation of tlie difference of focus upon the two sides as 
due to niii'qiial sjiacing was verified by Cornu upon gratings purposely 
coiisiriicb'd with an increasing interval. He has also shown how lb 
rule a jilane surface with lines so disposed that the grating shall of 
itself give well-focused s]>ectra. 

A similar idea appears to have guided 
brilliant invention of concavi* gratings, by 
which spectra can be photographed wnthont 
any further optical appliance. In these 
instruments the lines are ruled upon a 
sjdierical surface of syieculum metal, and 
mark the inters(?ctions of the surface by a 
system of parallel and eijuidistant planes, 
of which the middle mcmlier passes through 
the centre of the sjihere. H w^e consider for 
the pre.sent only the primary plane of sym- 
metry, the figure is reduced to two dimen- 
sions. Let AP (fig. 16) represent the surface 
of the grating, O lieing the centre of the 
circle. Tlieii, if Q be any radiant point and 
O' its image (primary focus) in the spherical mirror Al’, we have 

_ 2ms0 
'/J| // a ' 

where zj, = A(J'. u = .\Q, n=0.\, 0= angle of incidence QAO, equal to 
the angle of reflection Q'AO. If Q be on the circle described upon 
OA as diameter, so that M=acos0, then Q' lic.s also upon the same 
circle ; and in this case it follows from the symmetry that the 
uusymmetrical aberration (depending upon a) vanishes. 

This disposition is adopted in Rowland’s instrument ; only, in 
addition to the central iiiiagi: formed at the angle 0^=0. there arc 
a .series of spectra wilh various values of 0'. but all disposed upon 
the same circle. Rowland's investigation is contained in the paper 
already referred lo ; but the following account of the theory is in 
the form adojiled by R- T. Glazobrook (Phil. Mag.^ 1883). 

In order to find the difference of optical distiinces bet^veen the 
course's QAQ', QPQ', we liave to express QP-QA, PQ'-AQ'. To 
find the former, we have, if OAQ=0, AOP=w, 

Qp*= M® -4 4^2 sin - 4nu sin Jw sin (Jw - 0) 

=t(u+a sin 0 sin w)* - «* sin ®0 sin *w + 4a sin ® -• u cos 0). 


* ** In the .same w^ay we may conclude that in flat gratings any 
departure from a .straight line has the effect of causing the dust in 
the slit and the spectrum to have different foci - a fact sometimes 
observed " (Rowland, “ On Concave Gratings for Optical Purposes,” 
Phil. Mag., September 1883). 


Ill/ 11/ 


H. A. Rowland to his 
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Now as far as 

4 sin = sin + J sin 
and thus to the same ordt'r 

Qpa = (m -j tf sin 0 sin w)® 

- a cos 0(w - a cos 0) sin i- \a{a - it cos 0) sin 

But if wo now suppose that Q lies on the circle tin* 

middle term vanishes, and wc get, convet as far as w*, 

QP— (M + ffsiii0sm«) I 1 4 - I j 

so that 

QP-M=asin0sin wH sin 0 tan 0 sin . . (9). 

in which it is to bo noticed that the adjustment mrcessary to secure 
the disapi^earance of sin®^ is siiihcient also to destroy the term in 
sin 

A similar (expression can bo found for and thus, if 

Q'A = w, Q'AO=0', w'here i' = rtcos0', we get 

QIM' PQ' - QA - AQ' a sin w(sin 0 - sin 0') 

+ la sin ^w(sin 0 tan 0 i- sin 0' tan 0") . . . (10). 

If <ft the term of the first order vanishes, and tlie reduction of 
the difference of patli via 3 ^ aii<i via A to a term of the fourth order 
j)roves not only that Q and Q' are conjugate focu, but also that the 
foci are exem]>t from tlie most in\portatit term in the aberration. 
In tin? present a])plic:ition 0' is not necessarily ecpial to 0 ; but if 
P correspond to a line iipoii the grating, thi.^ diiTenuice of retarda- 
tions for coiisi?cutive positions of 1*. so tar as expressed by llu; term 
of the first ordi.*r, will be equal to zpmX {m inti‘gral). and thcueloKr 
without influence, iirovided 

<r(sin 0 - sin 0') = zfm\ (11), 

when? <r d<?notes the constant interval between the planes contain- 
ing tlie. hues. Tliis is the ordinary formula for a reflecting ]ilane 
grating, and it shows that the sjK'clra ar(^ formed in the usual 
directions. They are heie focused (so far as the rays in the primai y 
plane are concernird) upon the circle Ot/A and l.lu? outstanding 
aberration is (^f the foiii lh order. 

In order tliat a large ])art of the tield of view may Ik* in focus at 
once, it is desiralile that the locus of tin; l'ocuse<l s]HH:trum should 
be nearly pequmdicular to the line of vision. hOr this purpose 
Rowland places the eye-piece at O, so that 0=0, and then by(ii) 
I he value of 0' in the spectrum is 

<r sin 0' rr ± m\ (12). 

ll <a now relate to tin* edg<r of the grilling, on which llicie are 
altogether n lines, 

V(rs=^2a sin w, 

and the value of tlie- last lerin in (lo) becomes 
iV.«o- sill ^<*1 sin 0' Ian </»\ 
or 

jV w ll \ sin ’'w tan 0' ( 13 ). 

This cxprcss(rs the retardation of the extreme relatively to the 
central ray, and is lo Im^ reckoned positive, what<’ver may be tlie 
signs of w and 0'. If the semi angular ayierture (di) l>e iJ,,,. J“'d 
tail 0 '= I, mn iiiighi be as great as four millions before the error of 
phase would reach jX. Tf it were dirsired to use an angular apertun* 
so large that tlie. aberration according to (13) would b«* injurious, 
Rowland points out that on liis machine there would be no «liflicult y 
in ajqdying n remedy by making <r slightly variable towards the 
edges. Or, retaining cr constant, we might atiaiii conqiensatioii by so 
yiolishing the surface as to bring the circumfenuicc slightly forward 
in ('.oniparison with the position it would occupy upon a true s|iheTe. 

It may be nnnarked that tlu’se calculations ayiply to thi? rays in 
the primary plane only. The image is gre.atly aliecti-d with astig- 
matism ; but this is of little conseipieiice, if y in (S) be small tmoiigh. 
Curvatun? of the iirimary focal line having a very injurious eflcct 
upon definition, it may be inferred from the excellent iierfomiaiice 
of these gratings that y is in fact small. Its value does not ajjpeai 
to have, lieen calculated. The other coetheients in (S) vanisli in 
virtuii; of the symmetry. 

The meclianical arrangements for maintaining the focus are. of 
great simplicity. I’he grating at A and the eye-piece at O are 
rigidly ni tached to a bar AO, whose ends rest on carriages, moving 
on raUs OQ, AQ at right angles to each other. A tie tK.'tween the 
middle point of the rod OA and Q can be usir«l if Mioiighl desirable. 

The abseiici' of chromatic aberration gives a gn^at advantage in 
tlu^ comparison of overlajiping spectra, which Rowland has tiinied 
to exctdlcnt account in his determinations of the relative wave- 
lengths of lines in the solar spectrum (Phil. Ma»., 1887). 

For absolute detenuiiiations of wave-lengths plane gratings are 
used. It is found (Bell. Phil. Mag., 1887) that the angular 
measurements present hrss difficulty than the comparison of the 
grating interval with the standaid metre. 'J'hen; is also some 
uncertainty ah to the actual temjK’raturc of the grating when in 
use. In order to minimize the heating action of the light, it inighi 
be submitted to a preliminary prismatic analysis before it reache.s 
the slit of the s])ectroinet.er. alter the. maniurr of TIelinholt.z. 

In .spite of the many improvements introduced by Rowland and 


of the care with w hich his observations were madc^ recent workers 
have come to the conclusion that errors of unexpected amount 
liave crept into his measurements of wave-lengths, and there is 
even a disposition to discard the grating altogether for funda- 
mental work in favour of the so-called “ interference methods,” 
as develoi^ed by A. A. Michelson, and by C. Fabry and J . B. Perot. 
The grating would in any case retain its utility for the reference of 
new lines to standards otherwise fixed. For such standards 
a relative accuracy of at least one part in a million seems now 
to be attainable. 

Since the time of Fraunhofer many skilled mechanicians havi^ 
given their attention to the ruling of gratings. Those of Nobert 
were employed by A. J. Angstrom in his celebrated researches 
upon w'ave-lengths. L. M. Ruthcrfunl introduced into common 
use the reflection grating, finding that s[KiCulum undal was less 
trying than glass to the diamond point, upon the permanence of 
which so much depends. In Rowdand’s dividing engine the 
screws were prepared by a special process devised by him, and 
the resulting gratings, plane and concave, have supplied the 
means for much of the best modern optical work. It would 
seem, however, that further improvements are not excluded. 

There are v'arious copying processes l)y which it is jni.ssilih^ 
to reproduf^e an original ruling in more or less perfection. Tlu* 
earliest is that of Quincke, who coated a glass grating w ith a 
ohemici.i silver deposit, siil).se(|uenfly thickened with copper in 
an elec!trolytic bath. The metallic plate thus produced formed, 
when stripped from its support, a reflection grating reproducing 
many of the characteristics of the original. It is best to com- 
mence the electrolytic thickening in a siher acetate bath. At 
the present tinu^ excelhint reproductions of Kowlaturs Sjurulum 
gratings are on the market (Thorp, h es, Wallace), prepared, after 
a suggestion of Sir David Brewster, by coating the original with a 
varnish, c.", of celluloid. Much shill is reejuired to .secure that 
tlie film when strip])ed shall remain iindcfornu‘d. 

A much easier nudhod, apjilicabic to glass originals, is that 
of photographic reproduction liy contact ])rinting. In sevend 
pape.LS dating from 1872, Lord Rayleigh (set*. CoUerlcd Papers, 
i. 157, j6o, ig<;, 504; i\'. 226) has sliow'ii that success may 
b(; att ’ined by a variety of proces.s( 5 s, including biebromated 
gelatin and h'j old bitumim [micess, and has inv«!Stigated the 
cffectof irnperfectapproxiTnation during the (exposure bcitween llu^ 
prepiired plate and the original, h'or man)' pur])Oses the co]>ies, 
containing lines up to 10,000 to the inch, are not inferior. It is 
to be desired that transparent gratings should be ol.)tainc;d from 
first-class ruling machines. To save the diamond |)oint it might 
1)0 possible to use. something softer than ordinary glass as the 
material of the jilale. 

c). I'alhot's Bands. — 'Tlie-se v(Ty remarkabU; baiuls an; seen 
under certain conditions when a tolerably jiure spectrum is re- 
garded with the naked eye, or with a telescope, half the apirinre 
hHng covered hy a thin plate, e.g. of ^lass nr mica. 'Fhe view of th<* 
matter taken by the discoverer (Phil. Ma^., 10, p. 364) was 

that any ray which sufiered in traversing the plate a r(‘tardali<)n 
of an odd number of half wave-lengths would be extinguished, 
and that thus the sfiectrum would be .si*Cfn interrupted 1)>' a 
number of dark liars. But this explanation r^innot l>e accepted as 
it stands, being ojien lo the same objecli(in as Arago’s theory of 
stellar .scintillation.i It is as far as pxi.ssilile fmm N;ing true that 
a body iMuitting homogeneous light would disappiear on merely 
covering half the. aperture of vision w'iih a half-wave jdate. 
Such a conclusion would be in the face of the principde of energy, 
which teaches pdainly that the retardation in <|ne.stion leaves 
the aggregate brightness unaltered. Tlie actual formation of 

* On a<M;oimt of iruMpuilitit^s in tlu^ atmosplu^rc givinR a variable 
nd.^-action, tin* li^^lil from a star w’onld Ik* irreKularly disliibtiled over 
a scre(*n. The exjKTiincnt is (easily UKid<? on a laboratory .scale, with 
a small source* of lii^bl, tlu; rays from which, in ilirir course 
towards a rathf;r distant senren, an; dislurb(;d by the iu;i;»hbourhood 
ol a lu;at(!d ])ody. .At. a moment wlum tlu.* eye.*, or obje(H-pflas.s of a 
t(?k*scope, occupies a dark position, tlu* star vanishes. A fraction 
of a scxuind later tlu; aptrrture occupies a bri«:4d plac(;, and the .star 
rcapp(;ars. Accordinpf to tliis view' the chromatic effects depwnd 
entirely upon atmospdieric dispersion. 
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the bands comes about in a very curious way, as is shown by a 
circumstance first observed by Jirewster. When the retarding 
plate is held on the side towards the red of the spectrum, Ihe bands 
are ml seen. Even in the contrary case, the thickness of the plate 
must not exceed a certiiiri limit, dependent upon the purity of 
the spectrum. A satisfactory explanation of these bands was first 
given by Airy ( Phil. Trans, ^ 1840, 225 ; 1841, i), but we shall here 
follow the investigation of Sir G. G. Stokes {Phil, Trans, ^ 1848, 
227), limiting ourselves, howev^'er, to the case where the retarded 
and unrelard(;r1 beams are contiguous and of equal width. 


The aperture of the unrirtarded beam may thus be taken to be 
limited by x=s-h, ^=0, r— y=+/; Jind that of the licam re- 
tarded by R to be given l)y ;r:=o, xssh, y^--l» ysa+Z. For tlus 
former (1) § 3 gives 


2 lh 
A> ■ 


h'ni . fiiii . i»in I 
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. 2/ 

kih 2/ 


. ( 1 ). 


on integration and reduction. 

For th«> retarded stieain tlie only difference is that we must sub- 
tract R from at, and I hat the limits of x are o and +A. Wo thus 
get for the disturlianei’ at H, 17 due to tliis stream 
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( 2 ). 


If we put for shortness r for tiu? quantity tinder the last circular 
function in (1). the expressions (1). (2) may be put under the forms 
Msinr, wsinlr-o) respeetivefy ; and, if 1 lie th(^ intensity, T will 
measured by the sum of the squares of ilie coefficients of sin r and 
cos T in the expri.-ssiou 

wsinr I wsin (r-o), 


so 1.1 lat 


1 = ii’* I v'-' I 2 nvcosa. 


whicii becomes on putting for a, v, and a their values, and putting 
/ . At;/ I a 


I 


4 P . iryt 

-Q • 


IV'""/ / 




2 + 2eos 


/2irll 




iir(,h 

V 


)}• 


(3) . 
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If t.lie snbjixt of examination be a luminous line parallel to 17, we 
shall obtain what we niipiirt^ by integrating (4) with respect to 17 
from -00 to Too . 'I'he constant multiplier is of no especial interest, 
so that w(^ may tak(^ as applicable to the image of a line 
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(5). 


e A/ 1 

If RisiX, 1 vanishes at ; bill ihe wlioli? illumination, reim;- 
sentod by J ^ I is independent of tlie, value of R. Tf R=so, 

in agreement with § 3, where a has the meaning 


1 Hin- , 
here attachi^d to 2/1. 

The expression (5) gives the illumination at ^ due to that part 
of the complete image- whose geometrical focus is at ^=o, tlie 
retardation for this coin])onent bisng K. Since we have now to 
integrati^ for the whole illumination at a particular point O due to 
all the components which have their fcK:i in its nelghl>ourlu>od, we 
may couveuierilly ri?j.;artl O as origin. ^ is then the co-ordinate 
lelatively to O of any focal iioiiit O' for which the ndardation is K ; 
and the reqnin.*d result is obtained by simply integrating (5) with 
respect to | from - 00 to -|-oo. To each value of f corresponds 
a different vain*' of and (in coiisequenci* of the dispersing power 
of the plate) of R. Tin- variatitin of X may, however, be neglecled 
n the integration. exe-e]if. in 2irR/X, where a small variation of X 
entails a com}niratively large alteration of ]))iase. If we write 

p=2irR/X (6), 

we must reganl p as a function of t, arul wo may tiike with sulhcient 
approximaiioii iindi-r any ordinary cireiirnstauces 

p=p' + w{ (7), 

where p' denotes ihe valu<‘ of p at O. and or is a constant, which is 
positive whim the retanliug ]date is held at the side on which the 
blue of the spect rum is seen. Tlie possibility of dark bands depends 
upon to being positive. Only in this case can 

cos{p'^-(w- 2irA/X/)f} 

retain the constant value - i throughout the integration, and then 
only when 

tsr.-=2*rA/X/ (8) 

and 

COSp'= -T (9). 

The first of these equations is the condition for the formation of 


dark bands, and the second marks their situation, which is the 
same as that deti;rinined by the imperfect theory. 

The integration can be effected without much difficulty. For 
the first term in (5) the evaluation is effected at once by a known 
formula. In the second term if we observe that 

cos Ip' + (® - 2»-*A/)f } - cos \p’ - Pit} 

= cos p' cas gjs + sin p' sin , 

we see that the second part vanishes when integrated, and that 
the remaining integral is of the form 


w 



cosfirjl 




where 


hi^rhlXf, g^=:ia-2irhlXf , , , , 

By differentiation with respect to it m«ay be proved that 


( 10 ). 


from «/i=“-Qo to r/j - 2/ii , 
te=4ir(2A.i HgTi) from J7i‘^ to J/i -0, 

ie=4ir(27q- i/,) from 0 to i/,- 274i, 

ti>=0 from j/j 27q to . 

The integrated intensity. 1', or 

2irA] 1-2 cos pw, 

is thus 

= ( 11 ). 

when ff, numerically exceeds 2^,; and, when p, lies between d: 2 Aj, 
l=»{2A,-t(2A, - Vft'-Ocos/} .... (12). 

It ap])cars thiTcfore that thf-re are no bands at all unless tar lies 
between o and<f-.|A]. and that within these limits the best bands are 
formed at the middle of the range when vt='zhy The formation 
of bands thus requires tliat the retarding plate be held upon the 
side already specified, so that or be positive ; and that the thickness 
of Iht^ plate (to winch or is proportional) do not exceed a certain 
limit, which we may call 2T0. At the best thickness T^ the bands 
are black, and not otherwise. 

The linear width of the band {/;) is the increment of ( which alters 
p by 2ir, so that 

c = 2ir/i3 (13). 

With the best thickness 

s.'^ 2 irht\f (M). 

so lluit in this casc^ 

c = \flh (15). 

The bands arc thus of the sanu^ widt h as those due to two infinitely 
narrow apertures coincident with tlie central lines of the retarded 
and unretarded streams, the subject of examination being itself a 
line luminous line. 

Tf it be desired to .see a given number of bands in the: whole or 
in any part of the spec^trum, the thickness of the retarding plate 
is thereby determined, independently of all other considirrations. 
But in order that the bands may be really visibli*, and still more in 
order that they may be black, another condition must be satislied. 
It is necessary tliat the aperture of the*, piijiil be accommodated 
to the angular extent of the spectrum, or reciprocally. Black 
bands will be too fine to be well seen unless the aperture (2A) of 
the pupil lie somewhat contracted. Onc-twentielh to one-liftieth 
of an inch, is suitable. The aperture and the number of bands being 
both fixed, the condition of blackness determines the angular magni- 
tude of a band and of the spectrum, Tlie use of a grating is very 
coiivenumi, for not only are lliere several spectra in view at the same 
time, but the dispersion can be varied continuously by sloping the 
grating. The slits may be cut out of tin jilaU*, and half coveri*d by 
mica or microscopic glass," held in position l^y a little ccTiient. 

If a telescope lie enqiloyed there is a distinction to be observed, 
according as the half-covered aperture is between the* eye and the 
ocular, or in front of the object-glass. In the former case the 
function of the tele.scope is simply to increase the dispersion, and 
the formation of the bands is of course indejituident of the par- 
ticular manner in which the dispersion arises. If, however, the 
half -covered aperture be in front of the object-glass, tlu^ pheno- 
menon is magnified iis a wdiole, and the desiralile relation between 
the (unmagnified) dispersion and the a]jcrture is the same as with- 
out the tele,scopc. There appt^ars to be no further advantage in the 
iLse of a telescope than the increased facility of accommodation, 
and for this of course a very low povrer suffices. 

The original investigation of Stokes, here briefly sketched, extends 
also to the case where the streams are of unequal width A, A, 
and are separated by an interval 2g. In the case of unequal width 
the bands cannot bo black ; but if 7/ = A, the finitencss of 2g does 
not preclude the formation of black bands. 

The theory of Talbot’s bands with a half-covered circular aperture 
has been considered bv TT. Struve (St Peters, Trans., 1S83, 31, No. 1). 

The subjirct of " Talbot’s bands " has Iwen treated in a very 
instructive manner by A. Schusttir (P7i;7. Mag., 1004), whose point 
of view offers the great advantage of affording an inslantan(?ous 
explanation of the peculiarity noticed by Tlrewster. A plane 
ptdse, i.e. a disturbance limited to an infinitely thin slice of the 
medium, is supposed to fall upon a parallel grating, which again may 
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be regarded as formed of infinitely thin wires, or infinitely narrow 
lines traced upon glass. The secondary pulses divertnl bv the ruling 
fall upon an object-glass as usual, and on arrival at the focus 
constitute a procession equally spaced in time, the interval Indweeu 
consecutive members depending upon the obliquity. If a retarding 
plate l)e now inserted so as to operate upon the pulses which conu? 
from one iide of the grating, while lea.ving the. remainder unaffecleil, 
we have to consider what happens at the focal point chosen. A lull 
tlisciission would call for the. ionnal application of Fourier's theorem, 
but some conclusions of importance are almost obvious. 

l*reviously to the introduction of the platen we have an effect 
corre-snonding to wave-lengths closely grouijed around the principal 
wave-length, viz. <r .sin 0 , where v is tlie grating-interval and 0 the 
obliquity, the closeness of the grouping increasing with the niimlM^r 
of intervals. In addition to these wavt^-lengths there are other groups 
centred round the wave-lengths which are .submiiltiplcs of the. 
principal one — the overlapping .speed ra of the .second and higlurr 
orders. Su].)pose now that the plate is introduced so sm to cover half 
the aperture and that it retards Ihosi; pulses which would otherwise 
arrive first. The consecpiences must depend upon the. amount of Ihe 
retardation. As this increases from zero, Ihir two processions which 
correspond to the two lialvt;s of tlie aperture begin to overlap, and 
the overlapping gradually increa.ses until there is a]nio.st complete 
superposition. The sttige upon whicli wo will fix our attention is 
that where the one. procession bisects the intervals between the 
otlier, so that a new sim])le proce.ssion is constituted, containing the 
same number of members as before; the insertion of Hu; plate, but 
now spaci;d at intervals only half as great. It is evident that the 
effirct at the focal point is the. obliteration of the first and other 
spectra of odd order, so that as regards the s]jectruin of the first order 
wi- may con.sider that the two beams inirrfnr. The formation of 
black Ininds is thus explained, and it rt^(|uires that the ])late be 
introduced upon one; particular side, and that the amount of t.he 
retardation be adjustcel to a iiarticular value. If the. retardation 
be ttio little, the overlapiiing of the processions is incomplete, so that 
besides the ]>rocession of half period then; are residm;s of the original 
])rocessions of full [M;riod. The same thing occurs if the retardation 
lie too great. If it exceed tlu* iloidile, of the value m*ccssary for 
black bands, there is again no overlapping and conse<iuently no 
intc;rferen('r;. If the jdate be introduced u|.ion the other side, so as 
to retard the ])roce.s.sion originally in arrear. there is no ovc;rlapping. 
whatever may b(; the amount of retardation. In this way the 
principal features of the pluuionurnon are accounted for, and 
Schuster has sliovvn further how to extend tlu; results b» .spi;e.tra 
hav'ing their origin in prisms in.slead of gratings, 

TO. Diflraction when the Source of Light is ml seen in Focus, 
— The plnmoniena to be ronsi<lerrtJ under ibis head are of lc.ss 
importance than those investigated by Fraunhofer, and will In; 
treated in le.s.s detail ; but in view of their historical interest and 
of the ease with which many of the experiments may U* tried, 
some account of tlurir theory cannot be omitted. ()nc or two 
examples have already attracted our at tention when considering 
Fresnel’s zones, viz. the shadow of a circular disk and of a .screen 
circularly perforated. 

Fresnel commenced his researches with an examination of the 
fringes, external and internal, which accompany the shadow of a 
narrow' opaque strip, such as a wire. As a source of light he used 
sunshine passing through a very small hole perforated in a metal 
plate, or condensed by a lens of sluirt focus. In the absence of a 
helio.stat the latter was the more convenient. Following, un- 
known to hiraself, in the footsteps of Young, he deduced the 
principle of interference from the circumstance tha‘ the darkness 
of tlie interior bands refjuires the co-opH>ration of light from bot.l» 
sides of the oUslaele. At first, too, he followed Young in the. view' 
that the exterior hands are the result of interference botw< ?ii th(; 
din?ct light and that reflected from the edge of tlu^ obstacle, but 
he soon discovered lliat tht‘ character of the edge— c.g. whether 
it was the cutting edge or the back of a razor — made no material 
difference, and was thus htd to the conclusion that the explanation 
of these phenomena rcfiuires nothing more than the application of 
Huygens’s principle to tlu; unobstructed parts of the wave. In 
olxserving the hands he received them at first upon a sen^en of 
finely ground glass, upon which a magnifying lens was focused ; 
but it soon appeared that theground glasscould be dispensed with, 
the diffraction pattern being viewed in the same way as the image 
formed by the object-glass of a telescope is viewed through the 
eye-piece. This simplification was attended by a great saving of 
light, allowing measures to be taken such as would otherw'ise ha\ e 
presented great difficulties. 

In theoretical investigations these problems are usually 
as of two dimensions only, everything being nfferred to the ])lane 


pa-ssing through the luminous point and perpendicular to the diffract- 
ing edges, suppased to Ik* straight aiul parallel. In strictness this 
idea IS appropriate only wlien the source is a luminous line, emitting 
cylindrical waves, such a.s might be obtaimul from a luminous point 
with the aid ol a cylindrical lens. When, in order to apply Huygens’s 
princi]de, the wave is siqiposed lo be broken up, the phase is the saiiu^ 
at every element of the surface of resolution wdiich lies upon a line 
pttrpcndicular to the plane of ndcrence. and 
tlius the effect of tlu; whole line, or rather 
infinitesimal strip, is related in a constant 
manner to that of the element w'hicli lies 
in the plane of nrfereiice. and may be 
considered to In? represented tlit;ri;by. The 
same moliiod of rcjirosentatioii is applicable 
to spherical waves, issuing from a point, if 
the radius of curvature; Im'. large; ; for, al- 
though there is variation of phase along the 
length of the infinitesimal strip, the whole effect depends practically 
iqion that of tlu; central parts where, the phase is st;usibly constant.' 

In fig. 17 APQ is the arc of tlu; circle representative of the wavi;- 
front of resolution, the c»;nlre being at (), and the radius OA being 
equal to a. B is the point at which the. effect is required, dislant 
from O, sf) that AB=/;, AI’ssv, PQsc/s. 

Taking as the standard ])hase that of the secondary w'ave from 
A, we may represent the elh;ct of i ’Q by 

eos 2ir ( ^ " V * 

V T A / 



Fig. 17. 


w'hero 5=B1’-.AP is the r(;tardati<m at B of the wave from P 
Krlativelv^ lo that from A. 

Now 

5 = (a + b)sy2ah (1), 

st> that, if w(; write 

V.W& iria + h)s^ rr ., 

— , -'I m m m ' 

?■. nfiA. ‘2 

the effect at B is 
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(3), 


the limits of integration depending upon the disjiosilion of the 
diffracting edges. VViieii a, 0, \ an* n;ga.ided as constant, the lirst 
factor may be oinilted. as indeinl should be done for t:onsistencv’s 
sake*, inasmuch as other factors of tlu; same nalun* have been 
omitted alnsidv. 

The iiilensity F*. Ihe quantity with w'hich wo are ])rincipally 
concerned, may thus l)e expresstsl 


j?.-. I /‘cos .|,7r?”.<yr {"-t (y sill . (4). 

'I hese integrals, taken from e=o, are knowm as Fresnel’s integrals ; 
we will denote them by t and S, so that 
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When the upper liinit is inliiiily, so that the limits correspond to 
the inclusion of half tlu* primary w'ave, (' and S ar<‘ both equal to 
A, l)y a known formula; and on account ol I hr* ra]»id tliicl nation 
of sign Ifu* juirls <)f tlu* range beyond vt;ry inodr'iatt* values of v 
c.onlriliute but little to the result. 

A.sci'juling series for C. and S were givusi by K. \V. Knockenhaiicr, 
ami are reaclily investigated. Integrating by jiarls, wt* find 
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ami, by continuing this t»rocess. 





By separation of n;al ami imaginary parts, 


where 


F -- M cos Jirie’-t N sin 
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(7) . 

( 8 ) . 


'riiiTse series are convergent for all values of v, but are pnirticnlJy 
UM fill only when >■ is small. 

Expressions suitable for discussion when ?' is large weo* obiained 


> In experiment a line of light is somc 1 iim?s snbstitiiled for a ])oint 
in order to increase the illiiminaf ion. The various parts of the line 
are here imirpendrut sources, anrl slumld be trealerl acconlingly. 
To assiimr* .*i cylindrical form of jirimary wavi* would Vk’ justifiable 
only when lhi*re is s^mclironisrn among the secondary waves is.suing 
from the various cimtres. 
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Taking 

( 9 ), 

( 10 ). 


bjrL. P. Gilbert (Mem. cnur. de I' Acad, de Bruxelles, 31, p. i j. 

JirB*— « 

we may write 1 

Again, Viy a known fornmla, 

j 1 

V“ 

Sulistituting this in (lo), and inverting the order of integration, we 
get 
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Thus, if wc take 

-Geos n + ll sin M, S=J-Gsin«-HcosM . ( 14 ). 

The constant parts in (14), viz. J, may be determined by direct 
integration of (12), or from the observation tliat by their constitu- 
tion G and M vatiish when m=oo, coiijiled with the fact that C and 
S then assume the value J. 

Comparing the expressions for C, S in terms of M, N, and in tiTins 
of (i, H. we lind tliat 

G = i(cos n -f sin »/) - M. H = J(cos u - sin «) 4 N . ( 15 ), 

fiirmidae wliich may be utilized for tlu.^ cfdculation of G, 11 when 
u (or v) is small. For example, when «=ro, Mso, N=o, and eon 
se(]ii(mtly G = H = J. 

neseending series of the semi -convergent class, available for 
numerical calculation when u is moderalidy large, can be obtained 
from {12) by wriling, .r=wv, and expanding the denominator in 
powers of r. The integration of the sirveral terms may then be 
elfectod l^y the formula 
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and we get in terms of v 
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( 17 ). 


'Khe corresponding values of (.' and S were originally ileii*. ed l»y 
A. L. (‘.auchy, without the use ol Gilbert's integrals, by direct 
integration by parts. 

h'l'orii the series for G and 11 jusl obtained it is t*asy to verify tliat 

n I /i.\ 

, -7-=indl- 1 . . . . (L). 

tU * ilv ' ' 

We now proctssl to consider more particularly the dislribiitioii of 
light upon a scretai FIX) near the shadow of a straight edge A. 
At a point I* within the geometrical sluulow of the obstacle, the 
half *^f the wave to the right of (' (tig. iS), the nearest point on the 
wave-front, is wholly intercepted, and on the left the integration 
is to be taken from .s=CA to a=oo. If V be the value of v corre- 
.sjiouding to C.V, viz. 



we may write 




if cos y 4 ^ ^ sill {.irr” ^ . . ( 20 ). 


or, according to our previous notation, 

r“-(4 -Cvy-*4-(4 - Sv)=-G24-h 
Now in tlie integrals represented by G and 


.... {2\), 

Tl every element 
diminishes as V increasirs from zero. J hriice, 
as CA increases, viz. as the point V is more 
and more ileeply immersed in the shadow, 
the illumination nnithiuonsly decreases, and 
that without limit. It has long been known 
from observation that there are no bands 
on the interior side of tlu; shadow of the 
edge. 

The law of diminution when V is mexier- 
ately large is easily exjiressed with the aid 
of the series (i(»), (17) for G, H. We have 
ultimately G = o. Il = (irV)”’^ so that 

or the illumination is inversely as the square 
of the distance from the shadow of the edge. 

For a ]>oint Q outside the shadow the integration extends over 



more than half tlie primary wave. The intensity may be expressed by 
l®=(l+C\r+(i + Sv)‘'* (22); 

and the maxima and minima occur when 

(i + Cv)^^Y 4-(4 + Sv) 

whence 

.sin 4 irVa 4 -cosi 7 rV 2 =G ( 23 ). 

When V=o, viz. at the edge of the shadow', 1®=4 ; when V= 00, 
1*=:2, on the scale adm>ted. The latter is the intensity due to the 
uninterrupted wave. The quadrupling of the intensity in passing 
outwards from the edge of the shadow is, however, accompanied by 
Ihictuations giving rise to bright and dark bands. The position 
of these bands determined by (25) may be very simply expressed 
when V is large, for then sensibly (.i = o, and 

iirV 2 ^iir 4 -« 7 r ( 24 ), 

» being an integer. In terms of 5, we, have from (2) 

5 =(i 4 i«)X ( 2 r)). 

The first maximum in fact occurs when 5 = jjX- •oo46X, and the 
lirst minimum when 5 = 5 X-*ooi 6 X, the corrections being readily 
obtainable from a table of G by substitution of the approximate 
value of V. 

The ])osition of Q corresponding to a given value of V, that is, 
to a band of given order, is by (ly) 

no^''+''An=v / . . (20). 

a V ( 2tt ) 

By means of this ex])ression wtr may trace the locus of a liand of 
given onler as b varies. With sullicient approximation we may 
regard BQ and h as rectangular co ordinal(rs of Q. Denoting them 
by .v, r. S(> that. AB is axis of r and a perpendicular through A the 
of X, and rationalizing (2<^)). we have 

2a.v- - V-Xy- - V'viXy : - o, 

which repre.scnts a liyperbola with vertic(‘s at O and A. 

From (24). (26) we sei* tliat llu? width of tin- bands is of the order 
ij{b\{a-^h)/a}. From this w'e may infer liie limitation upon the 
width of the source of ligl^t, in orclei’ that tlie l.>aTuls may be properly 
fornuM. 1 . If u bc' the apparent magnitudi.^ of the source seen from A, 
tab should be much sm:dh.‘r Ilian tlie above (juantity, or 

w<^'{\{a + b)/ab} ( 27 ). 

If a be very great in ivlaiion to b, the condition beconu.'S 



so that if h is to be moderately great (i metre), the api>arent magni- 
tude ol the sun must be greatly reduceil belore it. can be used as a 
.source. The valiitrs of V for the ma.Nima and miniina of inlen.sity, 
and the inagnitudirs of the latter, w'ere calculated by Fresnel. .\u 
extract from his results is g,iveii in thir acconijKinying table. 


i 

V 

i 

First maxiiniim . 

l'2i72 

2*71 Cl 

J''irst minimum . 

1*872^ 


Second inaxiinuin 

2 ' 3 .t 4 y 

2-3000 ; 

Second minimum 

1 2-7302 

1 -6867 1 

Third maximum . . . | 

1 3-0820 

2-3022 1 

Third minimum ... 


1-7440 1 


A very thorough investigation of this and othi*r related <iuestions, 
acconq>anied by fully worki‘d-oul tables of the functions concerned, 
will be found in a paper by H. 1..ommel {.Ibh. bayer, Akad. d. HYv.v. 
11 . Cl.. Jj Bd., iii. ,'\bth., t886 ). 

When the functions C and S have once been calculated, the 
discu.ssion of various diffraction problems is much facilitated by 
the idea, flue to M. Cornu {Jottrn. de Phys., 1S74, 3. p. 1 ; a similar 
suggestion w’as made iiide])enden 11 y by G. F. Fitzgerald), of exhibit- 
ing as a curve the relationshi]> between C and S, consitlered as the 
rect«angular co-ordinates (at, y) of a point. Such a curve is shown in 
fig. If), where, according to the detinition (f,) of C, S, 

x= I cos ^TTV^dv, y — I sin l7rv‘‘^.dv , . . (29). 

J{) Jo 

The origin of co-ordinates O corresponds to t’ — o ; and the asymptotic 
points J , J ', round wdiich the curve revolves in an ever-closing spiral, 
correspond to v= ±co . 

The intrin.sic equation, expressing the relation between the arc 
«• (measured from O) and the inclination of the tangent at any 
point to the axis of x, assumes a very simpli^ form. I'or 

dx = cos Jiri/'** . dv, dy = sin Jtv'-* . dv ; 

so that 

<r=f^l(dx'^+dy^) = v. ( 30 ), 

<f> = tan“^ {dyjdx) = J vv'^ ( 31 ). 
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Accordingly, 

and for the curvature. 


253 


0=iir(r2 


(32) ; 
(38). 


Cornu remarks that this equation sulliccs to determine the general 
character of the curve. For the osculating circle at any point 

includes the v.hole of tlu; 
X curve which lies Ix^yond ; 
and the successive con- 
volutions envelop one. an- 
other without inlerscction. 

The utility of tlu^ curvt‘ 
depends upon the fact that 
the elements of arc repre 
sent, in am]ditude and 
phase, the component vi- 
brations due to the corre- 
s])onding portions of the 
]irimary wave- front. For 
by (30) dffssdv, and by 
(2) dv is proportional to dL 
.Moreover by (2) and (31) 
the nrtardalion of phase of 
the elementary vibrati<m 
from VQ (lig. 17) is 2ir5/X, 
or (/>. J bmee, in accordance 




Fig. 19. 


with the rule for compounding vector quantities, the n'stdtant 
vibration at B, due to any finite part of the primary wave, is 
represented in amj)litmle and jihast; by the chord joining the ex- 
tremities of the corresponding arc 

In aj^plying the curve in s])ecial cases of ililfraction to exhibit 
th(5 effect at any point 1* (hg. j 8) the centre of tin* curve O is to b** 
considi.'red to correspond to that j)oint C of the primary wave-lroiit 
which lies nearest to J\ The o].)eialive part, or parts, of the curvi- 
are of course those which represent the unobstructed portions t>l 
the primary wave. 

Let us reconsider, following Cornu. lht‘ diffraction of a screen 
unlimited on om^ side, and on tluj other tirrminatcd by a straight 
edge. On the illuminated side, at a distance from the shadow, the 
viliration is represented by JJ'. The co-ordinates of J, J' being 
(i> J). (-«. - i). is 2; and the pha.se is J ^leriod in aVrear of 
that of tile (deiTK’nt iil O. As th(? point under con tern ])lat ion is 
su]q)Osed to apj)n.)ach the shadow, tlu* vibration is represented by the 
chord drawn from J to a point on the other half of the curve., which 
travels inwards from J' towards O. The amjilitude is thus subject 
1.0 tluctualions, which increase as the sluulow is ap])roached. At 
llu^ jKunt O tlie intensity is one-<piarler of that of the entire, wav<*. 
and after this ]»oint is ]>assed, that is, when we have eiiterecl tin* 
geometrical sluulow, the intensity falls off gradually to zero, 
flurtuations. The whole progress of the phenomenon is thus *-x- 
hibit.ed to the eye in a. vers' instnuTive manner. 

\V(? will next siipjxjse that the. light is transmitted by a slit, and 
impiire what is the effect of varying the width of the slit upon the 
illumination at the ])iojet.ti<m of its ctrntre.. Under these circum- 
stance’s the arc to considered is bisercti.sl at O, and its length is 
])ropoTlional to tlie width of the slit. It is easy to see that the 
lengtli of the chord (which passers in all cases tliroiigh O) increases 
to a maxininiTi m‘ar the ])lace whc?ie tlur iiliase-retJirdation is j 
a period, then dimini.shes to a minimum when the retardation is 
about ^ of a period, and so on. 

If the slit is of constant width and we require the illumination 
at various jioints on the .screen beliind it, we must regard tin? arc 
of the curve as of awstaiH The intensity if; tlieii, as always. 

re])tesented by the scpiare of the length of tlur chord. If th** slit 
be narrow, so that the arc is short, the intensity is constant over 
a wide range, and does not fall off to an inqKirl;o'.t extent mud 
the discrejiancy of tlur extrermr jiliases reaches aliout a <|narler of a 
jxrriod. 

We have hitlierto suppo.sed that the shadow of a diffracting 
obstacle is rec.(‘ived upon a diffusing screern, or, which comes tt> 
nearly the same thing, is ob.sirrved with an eyepiece. If the eye, 
provided if necessary with a ])erforaled plate in order to reduce (he 
aperture, be situated inside tl’c shadow at a place where the illumina- 
tion is still sensible, and be focu.sed uiion the diflrarting edge, the 
light which it receivcfs will ap])ear to come from the neighbourhood 
of the edge, and will i>resent the efiect of a silver lining. This is 
doubtltfss the explanation of a yirctty o]d.ieal phenomenon, .seen 
in Switzerland, when the* siin rises from behind distant trees stand- 
ing on the .summit of a mountain.” ^ 

II. Dynamical Theory of Diffraction . — ^The explanation of 
diffraction phenomena given by Fresnel and Iiis followers is 

1 U. Nccker {Phil. November 1832) ; Fox Talbot {Phil. 

June 1833). “When the sun is about to emerge . . . every branch 
and leaf is lighted up with a silvery lustre of ind<*scribable beauty. . . . 
The. birds, as Mr Necker very truly describes, appear like flying 
brilliant sparks.” Talbot ascrilws llie appearance to diffraction ; 
and he recommends the use of a telescope. 


I independent of special views as to the nature of the aether, at least 
in its main feature.s ; for in tlie absence of a more complete 
foundation it is iinpossil.)le to treat rigorously the mode of action 
of a solid obstiicle such as a screen. But, without entering upon 
matters of this kind, w'c may inquire in what manner a primarv 
wave may be resolved into elementary secondary weaves, and 
in particular as to the law' of intensity and polarisation in a 
secondary wave as dependent upon its direction of propagation, 
and upon the character as regards polarization of the primary 
wave. IJiis question was treated by Stokes in his “ Dynamical 
Theory of Diffraction ” {Camh. Phil. Trans., 1849) on the. l)usis 
of the elastic solid theory. 

l-et X, r. 2 bo the co-ordinate.K of any particle of the medium iu 
its natural stale, and L f di.s])lacementfi of the .same particle 
at the end of lime t, measured in the directions of tlio throe axes 
respectively. Then the first of the equations of motion may bo juit 
under the form 

where a* and denote the two arbitrary constants. Put for shoi t- 
ness 


(l.v d\i ^ dz 


$ 


( 1 ), 


and re]n»‘strnt by the quantity multiplied by 
this notation, the three equations of motion arc ' 


.&Vf |-(Vr« 




( 2 ). 


■Aecording to 

equations > 

t7/.- ■ 

It is to be observc’d tliai 5 denotes the dilatation of volume of llu* 
element situa,li.‘d at (,v, y. ;). In the limiting ease iu wliicli the 
niediinn is ii*ganled as ab.soIiit.eJy incompressible 5 vanishes; but, 
iu order that equations (2) may ]>v(‘Si*rve their generality, we must 
sup)K»s“ a at the same time to Ix.'conu* inlimte, ami re)»lace rrS by 
a iic w’ functi(.n ot the eo (»rdinales. 

Tlu'se e(juations sinqdify very much iu their applieati(»n t<» ])lam* 
w'aves. If tlu* ray be ]>arallel t«) OX, and the ilireclion ol vibration 
parallel to O/, we have i:s=o, 17=^0, while f' is a function of x ami 
t fuily. F.qnatitui (i) anil the lirsl pair of equations (2) aii^ thus 
sali.siie.l ideiilii ally. The third equation gives 

5- <3 '“I- 

of wliich Die solution is 

^^f{bt-x) (‘1) 

xvhi re / is an arbitrary Inuctiou. 

'I'he question as to llu’ law of the secondary weaves is thus an- 
swered by Stokes. “ Let o, 7y~o, ({'= /(ft/ - a?) be (he displaceineiil.s 
coriesponding to the incident light ; let (), Ik» any jionit in the jilane 
1* (of the wave- front), </S an elenieut of that plane adjacent to Oj ; 
and consitler the dist iirliance due to that ]i(alion only ol the incident 
disturbance which ]»asses continually ac ross r/S, Let O be any p<nnt 
in the mcdiimi situated at a. distance from the point Oj w'hich is 
large in coin]»arison with 1h<^ length ol a wave ; k‘l f)jO=r, and let 
this line make an angle 0 with the direi lion of ])ropagation of the 
incident light, or the axis of x. and 0 with the direction of vibration, 
or axis of z. Then tin? dis|)l:iceriienl at ( ) will lake place in a direction 
]»c rjK*ndiciilar to OjO. and lying Jii the ]»la.m' Z( ),0 ; 'ind, if f' be the 
displacement at O, nrekoned posit ivi: in the direction nearest b* 
that in which the incident, vibrations are reckoiieil positive, 


C -- . ' * (1 + cos e) sin ippild - r) . 
4irr 


In partii-.iilar, if 
r shall have 


/(ft/, - flc) r sin -^(ft/ - ■i) . . 

rd^ 2ir 

^ ™ * (1 4- e.o8 0) sill 0 coK “ (ft/ - '/ 
zhr A 




(fi), 


( 6 ).” 


It is tlien veritic’d that, after integration with reRpect to d\>, lb) 
ge.'es the same dislurbanci? as ii the primary wave had been supjiosed 
to ttaRR on unbroken. 

The. occurrence of sin 0 as a factor in ((•) shows Diat the lelalivc 
intensities of the pnma.iy light anil of that dillraetird in the direc 
lion 0 depend upon the condition of the former as regards ])olariza- 
tion. If the ilireclion of primary vil nation be ])erpendiciilar to 
the plane of diffraction (containing lM)th primary arid .'‘ir.ondary 
rays), sin 0 = 1 ; but. if the primary vibration b»- in Die plane of 
diffraction, sin 0= cos d. This result was einplnvi d bv Stokes a.S 
a criterion of the direction of vibration; ami hi.^ fxperiments. con- 
ducted with graling.s, led him to the conch u ion that Ihir vibratioms 
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of polarized light are executed in a direction perpendicular to the 
plane of polarization. 

Tlie factor (i+cos^) shows in what manner the .sc^condarv dis- 
turbance deptrnds upon the direction in which it is propagated with 
respect to tlu! front of the priiiuvry wave. 

If, as suihees for all ])r:ictical purposes, we limit the application 
of the formulae to points in advance of the plane at which the wave 
is supposed to be broken up, we may use sini]»ler methods of resolu- 
tion than that above considered. It appears indeed that the purely 
mathematical question has no definite answer. In illustration of 
this the analogous problem for sound may be referred to. Imagine 
a flexible lamina to be introduced so as to coincide with the plane 
at which resuJiiiion is to be effected. The introduction oi the lamina 
(supposed to be devoid of inertia) will make no difierence to the 
pro]jagation of plane parallel sonorous waves through the position 
which it occupies. At every point the motion of the lamina will bi*. 
the same us would have occurred in its absence, the pressure of ih<r 
waves ini])inging from Ixjliind being just what is required to gcncrab; 
th(j waves in front. Now it is evident that the aerial motion in front 
of the lamina is determined by what liaiqifuis at the lamina without 
regard to the cause of the motion tliere existing. Whether the 
necessary forces are due to aerial ijressiires acting on tlu; rear, or to 
forces directly im]>ressed from without, is a matter of indifference. 
The conct;])tiun of the lamina leads immediately to two schemes, 
according to which a primary wave may be siip])osed to 1 h*. broktm 
up. In tile first of these the element dS, thi^ effect of w'hicli is to be 
estimated, is supposed to execute its actual motion, while every otlier 
element of the plane lamina is maintained at rest. The residling 
aerial motion in front is readily calculatird (see Rayleigh, Theory of 
Sound, § 278) ; it is symmetrical with respect to the origin, i.e. inde- 
pendiriit of 6 . When tlic secondary disturbance thus obtained is 
integraLetl witli respect to over the entire ])lane of tlie lamina, thtr 
result is necessarily the same as would have fiecai obtained had the 
primary wav(^ lx*eii supposed to pass on without resolution, for this 
IS precisely the motion geiieratird when ovt^ry element of tlu^ lamina 
vibrates with a common motion. e(pial to that attributed to dS. 
The only assumption here involve.d is tlie evidently legitimate one 
that, when two systiuiis of variously distributed motion at tlu* 
lamina are superposed, the corresponding motions in fnmt are 
superrposed also. 

The method of resolution just described is the simplest, but it is 
only onv. of an indefinite tiumber that might l.w proposed, and w'hich 
are all equally legif;imat«.'. so long as the <piestion is regardi^d as a 
merely mathcMnatieal one, without reference to the physical pro- 
perties of actual screens. If, instead of siqiposing the motion at </S 
to Ijc that of the primary wav<*, and to be zero elsewhere, we suppose 
the force 0]H*rative over tlie element dS of the lamina to Ixi that 
corri!SpondiTig to the primary wave, and to vanish elsewhere, we 
obtain a secondary wav<‘ following quite a difTen*nt law. In this 
case file motion in different directions varies as cos^. vanishing at 
riglit angles to the tliniotion of pnqjagation of llie primary wave. 
IhTe again, on integration over the entire lamina, the aggregate 
effect of the secondary waves Ls necessarily the same as that of the 
primary. 

In order to ai>ply these* ideas to the investigation of the secondary 
wavi^ of light, we retniire the solution of a ])roblem, first treated 
by Sfokes, viz. the determination of the moticni in an infinitely 
cxtfMided elastic solid due to a locally applied periodic force. If 
we suppose that the force impressed upon the element of mass 
is 

V)Zdxdydz, 


being everywhere parallel to tlie axis of Z, the only change required 
in our equations (j), (2) is tlie addition of the term Z to the .second 
member of the third equation (2). In the forced vibration, now 
under consideration. Z, and the quantitii^s •$!, i*. d exjiressing the 
ri\sulting motion, are to be supposed ]iroportional to where 
and n = 2irfT, r being the periodic time. Ihider these 
circiimsLaiices the double diilenuitiatioii with resjiect to / of any 
quantity is equivaliMit to inultiplicatioii by the factor -«*, and thus 
our equations take tlie form 


(**V>+n»)£+(a*-8»)^-0 

ay 


(7). 


It will now be convenient to introduce the quantities orj, Wg. ©j, 
wdiich express the rotations^ of the elements of the medium round ctxes 
parallel to those of co-ordinates, in accordance with the equations 

dl dvi ^7 

** ”(/!/ rfjc* ** dz (hj* dx dz ' ’ ' 

In terms of thc.se wc obtain from (7), by dififerentiation and subtrac- 
tion, 

0 \ 

(f;V + n®)wj-rfZ/dy [ (9). 

(ft^> + nVi- -dZJdx] 


'J'he first t>f e(|uations (q) gives 


For oTj w'e have 

fly r 

where r is the distance between the element dxdydz and the point 




( 10 ). 

( 11 ). 


where cj| is estimated, and 


h=^nfbs^2irf\ 




X being the wave-length. 

(This solution may be verified in the same manner as I*oisson's 
theorem, in which Asso.) 

We will now introduce the siq)position that the force Z acts 
only within a small space of voluiiu; T. situated at (,r, y. ^). and for 
simplicity su])poso that it is at llie origin of co-ordinates that the 
rotations are to be estimated. Integrating by parts in (11), we get 




in which the inlegrattrd terms at the limits vanish, Z being finite 
only w'ithin the region T. Thus 


Since th(^ dimensions of T are suppostrd to be very small in com- 
d (e 

parison with X. tlie factor j .sensibly constant; so that, 

if Z stand lor the mean value of Z over the volunu^ T, we may write 


"4irfr’r drV 


f) 


In like manner w*e find 


TZ 

iirhr 


: a; \ 

r r dr\ r J * 


(la). 


(M). 


From (10), (13), (14) wc see that, as might have been expected, 
th(^ rotation at any ]>oint is about an axis perpendicular both to 
the direction of tlie force and to the line joining the fioint to the 
source of disturbance. If the resultant rotation be w, we have 


AvlP r £ir\ r / 4irP r J* 


0 denoting the angle lietwccn r and .7. In differcTitiating (r*^fr 
witli res|iect to r, wi* may neglect the term divided by as altogether 
insensible, hr being an exceedingly great cpiautity at any modei-ate 
distance from the origin of disturbance. Thus 


- ik . TZ sin 0 

■ 4Tr&«' * ' r ■ ■ 


(irO. 


which completely determims the rotation at any point. For a dis- 
turbing force of givi-n inlegral magnitudi) it is seen to be everywhere 
about an axis perpendicular to r and tlu* direction of the force, and 
in magnitude dependimt only upon the angle (0) betw'eeii these two 
dirtu:tions and upon the distance (»). 

The intensity of light is, how'cver, more usually e.xjiressed in 
terms of the actual displacement in tlie plane of the wave. This 
displacement, which we may denote by f', is in tlu^ plane containing 
z and f, and perpendicular to the latter. Us connexion with ® i.s 
expres.sed by xa^dffdr ; so that 

TZHiii0 e*'"'-*'-) 

* 4ir6» ■ r 


where the factor <•**** is restored. 

Retaining only the real fiart of (lO), we find, as the result of a 
local application of force equal to 

DTZcosm/ ( 17), 

the disturbance expressed by 

TZsin0 coz{ni-hr) 

^“"4ir&a r 


The occurrence of sin 0 shows that there is no disturliance 
radiated in the direction of the force, a feature which might have 
bi:en anticipated from considirratioiis of symmetry. 

We will now apply ( 1 tS) to the investigation of a law of secondary 
disturbance, when a primary wave 

^=sin(«/-A;r) (19) 

is supposed to be broken up in passing the plane Ar= o. Tlu? first step 
is to cidculate the force wiiich represents the reaction b<?twcen the 
parts of the medium separated by x=io. The force 0])erative upon 
the positive half is parallel to OZ. and of amount per unit of area 
equal to 

cosnf; 

and to this force acting over the w'hole of the plane the actual 
motion on the positive side may be conceived to be due. The 
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secondary disturbance corresponding to the element of the 
may be supposed to be that caused by a force of tlie above magnitude 
acting over rfS and vanishing elsewhere ; and it only remains to 
examine what the result of such a force would be. 

Now it is evident that the force in question, supposed to act 
upon the positive half only of the medium, produces just doable of 
the effi^ct that would be caused by the same force if the medium 
were undivided, and on Ihc latter suiiposition (Ixung also localized 
at a point) it comes und(,*r tlie head already considered. According 
to (i8), the ettect of the force acting at dS parallel to OZ, and of 
amount equal to 

dS cos nt. 

will be a disturbance 

j,, dSsiu0 /,7V /„,,v 

f— cos(«^-At) .... (20), 

regard being had to (12). This therefore exj>resses the secondai-y 
disturbance at a distance r and in a direclion nuiUing iin angle ^ 
with OZ (the direction of primary vibration) due to the element rfS 
of the wave-front. 

The ])roportionality of flic secondary disturbaiiccr to sin^ is 
common to the ])rcsenl. law and to that given by Stokes, but here 
there is no de])endcnce upon I he angle 0 between 11 k* piiniary and 
secondary rays. The occurrence of the factor (Xr)~*, and the 
necessity of .sii].iposing 11 u; phase of the secondary wave accelerab d 
by a quarter ot an undulation, w'cre first eslabli.shcd by Aichibald 
Smith, as the result of a conn)arison between tlic primary wave, 
supposed to pass <.in without n-solution, and tluj integrated elhrcl 
of all the secondary w'aves {§ 2 ). The ociairrence of factors sia.h 
as sin^. or l(i+cos0). in the expression of the secondary wave 
has no influence iijion the re-sull of lln^ integration, tlie efiects of 
all the cleiTK^iils for which tln^ factors differ ay^preciably from unity 
being destroyed by mutual intirrferenci*.. 

The choice l)etwe(‘n vtirioiis methods of rtssolution, all mailu*.- 
malically admissible, would Vie giiidt'd by physical considerations 
rc-specting the inode of action of obstae.les. Thus, to refer again to 
the acoustical analogue in which waves are incichrnt upon 

a perforated rigid senren, the circumstances of the case are Iwst 
rcpre.seiited hy the first inclhod of resolution, leading to symmetrical 
secondary w'avcs, in which the normal motion is siqiposed to be zero 
over the impt^rforalird fiarts. Indeed, if the aperture is very small, 
this method gives the correct result, .save as to a coiudant factor. In 
like luanmrr our present law (20) would apply to the kind of obstruc- 
tion that would bo caused by an actual physical division of the elastic 
medium, exb'iiding over tlu^ whole of the area. supposc*d tobe<H:cupied 
by the intorc«*pting screen, but of cour.se. not extending to the parts 
sup])0.sed to be jicrt orated. 

On the electromagnetic tlujory, tlie probkmi of dillracfcion Incomes 
definite wh<*n the proptTties of. the obstacle are laid down. The 
simplest supjiosition is that the material com] losing the obstacle 
is p(Th.*clly conducting, /./■. perfectly reflecting. On this basis 
A. J. \V. Sommertitld [Math. A nn.. 1 8«>5, 47, ]i. 3 1 7), with great mathe- 
matical skill, has solved tlie problem of the shadow thrown by a 
semi- inti iiite plane screen. A simplified ex])Osition lias been given by 
Tloraci^ Lamb {Proc. Loud. Math. .Stu:., ji. j<»o). It ajifiears that. 

Fresnirl's results, although basiKl on an imperfect theory, retpiirc only 
insignificant corrections. Problems not liiniti*d to two dimensions, 
such for example as the shadow of a circular disk, present gn^at 
difficult ies, and have not hitherto been treateil liy a rigorous method ; 
but there is no rea.son to sin>])0.se that J*resmd’s results would be 
departed from materially. (R.) 

DIFFUSION (from the Lnt. diffundcre ; Jt.s-, asunder, and 
fuiidcre, to pour out), in general, a spreading out, scattering 
or circulation ; in physics the term is apjdied to a special 
phenomenon, treated below. 

I. General Description.- Whetn two different substances are 
placed in contact with each other they sometimes remain 
separate, but in many cases a gradual mixing takes place. In tlie 
case where both the substances are gases the process of mixing 
continues until the result is a uniform mixture. In other cases 
the proportions in which two different substances can mix 
lie between certain fixed limits, liut the mixture is disliiiguislied 
from a chemical compound by the fact that between ih(?.se limits 
the composition of the mixture is capable of continuous variation, 
while in chemical compounds, the proportions of the different 
constituents can only have a discrete series of numerical values, 
each different ratio representing a different compound. If we 
take, for example, air and water in the presence of each other, air 
will become dissolved in the water, and water will evaporate into 
the air, and the proportions of either constituent absorbed by the 
other will vary continuou.sly. But a limit will come when the air 
will absorb no more water, and the water w'ill absorb no more air, 
and throughout the change a definite surface of separation will 
exist between the 1 iquid and the gaseous jiarts. VlTien no surface 


25.S 

of separation ever exists between two substances they must 
necessarily be capable of mixing in all proportions. If they are 
not capable of mixing in all proportions a discontinuous change 
must occur somewhere between the regions where the substances 
are still unmixed, thus giving rise to a surface of separation. 

The phenomena of mixing thus involves tlie following pro- 
cesses : — (i) A motion of the substanexjs relative to one another 
throughout a definite region of space in wl\ich mixing is taking 
place. This relative motion is called “ diffusion.” ( 2 ) The pa.s- 
sage of portions of the mixing substances across Xhv .uirjace of 
separation when such a surface exists. These surface actions 
arc described under various terms su(;h as .solution, evaporation, 
condensation and so forth. For example, when a soluble salt is 
placed in a liquid, the process which occurs at tlie surface of the 
siilt is called “ solution,” but the siilt which enters the liquid by 
solution is transported from the surface into tlie interior of the 
liquid by “ diffusion.” 

Diffusion may take place in solids, that is, in regions occupied 
by matter which continues to exhibit the properties of the solid 
slate. Thus if two liquids which can mix are separated by a 
membrane or partition, the mixing may take ])lacc through the 
membrane. If a solution of salt is separated from pure water by 
a sheet of parchment, part of the salt will pass through the parch- 
ment into the water. If whaler and glycerin are .se]Xira1ed in this 
way most of the water will pass into the glyc:crin and a little 
glycerin will pass through in the opposite direction, a property 
fre(|uently used by microscopi.sts for the purpo.se of gradually 
transferring minute algae from water into glycerin. A still more 
interesting scries of examples is affordt;d by the‘ passage of gases 
through partitions of metal, notably the passage of hydrogen 
through platinum and pallacliuin at high Icinperatures. When 
the process is considered with reference to a incnihrane or partition 
taken as a whole, the passage of a subslanct* from one; side to the 
other is commonly kno\vn as “ osmosis ” or “ transpiration ” 
(sec Solution), but what occurs in the material of the membrane 
itself is correctly described as diffusion. 

Simple, cases of diffusion are easily oViserved (lualitativcly. If a 
.solution of a coloured salt is can^fiilly introduced by a funnel into 
the liottom of a jar containing walcT, the two portions will at first 
be fairly weh defined, but if the mixture can exist in all propor- 
tions, the surface of separation will gradually disappear ; and the 
rise of the colour into the upper pari, and its gradual weakening 
in the lower part, may be watc.hc?d for days, weeks or even longer 
intfjrvals. The diffii.sion f)f a strong aniline udoiiring luatler into 
the interior of gelatine is easily ol).stTved, and is commonly seen in 
copying apparatus. Diffusion of gases may Iw shown to exist by 
taking glass jars containing vapours of hydrochJorie arid and 
ammonia, and placing them in communication with the heavier 
gas downmost. The precipitation of ainnioniiiTn chloride .shows 
that diffusion exists, though the chemical action prevents this 
example from forming a typical ca.se of diffusion. Again, W'hen 
a film of Canada balsam is emlosed helweeii glass plates, the 
disappearance; during a few weeks of .small air Viubbles enclosed 
in the balsam can Vie watched under the mierosi'ope. 

In fluid media, wla ther liquids or gas(;s, the ]iroce.s.s of mixing 
is greatly accelerated by stirring or agitating the fluids, and 
liquids whicli might take years to mix if left to themselves 
can thus lie mixed in a few seconds. Jt is necessary to carefully 
di.stingui.sh the effects of agitation from those of diffusion proper. 
By shaking up two liquids which do not mix we split them up 
into a large number of different portion.s, and so greatly increase 
the area of the surface of separation, besides decreasing the 
thicknesses of the variou.s portions. But even when we produce 
the appearance of a uniform turbid mixture, the small portions 
remain quite distinct. If however the fluids can really mix, the 
final proc(;.ss must in every case depend on diffusion, and all we 
do by shaking is to increase; the .sc;clional area, and decrea.se the 
thickness of the diffusing portions, tlius rendering the c-ompletion 
of the operation more rapid. If a gas is shaken up in a liquid 
the pr(>ce.ss of absorption of the bubliles is al.so accelerated by 
capillary action, as occurs in an ordinary sparklet bottle. To 
stale the matter precisely, hfiwever finely tw'o fluids have been 
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subdivided by agitation, the molecular constitution of the 
different portions remains unchanged. The ultimate process 
by which the individual molecules of two different substances 
become mixed, producing finally a homogeneous mixture, is in 
every case diffusion. In other words, diffusion is that relative 
motion of the molecules of two different substances by which the 
proportions of the molecules in any region containing a finite 
number of molecules are changed. 

In order, tlicnTforc, to make accurate observations of diffusion in 
fluids it is necessary to guard against any cause which may set up 
currents ; and in some cases this is exceedingly difficult. Thus, if 
gas is absorbed at the upper surface of a liquid, and if the gaseous 
solution is lieavier than the pure liquid, currents may be set up, and 
a steady state of diffusion may cease to (;xist. This has been tested 
experimentally by C. G. von lliifner and W. E. Adiiey. The same 
thing may happen when a gas is evolved into a liqui<] at the surface 
of a solid even if no bubbles are formed ; thus if jiieces of aluminium 
are placed in caustic soda, the currents set u]) by the evolution of 
hydrogen are sul'flcicnt to set the aluniiniuni pieces in motion, and 
it is probable that the motions of the Diatomaceae are similarly 
caused by the evolution of oxygen. In some pairs of substances 
diffusion may take place more rapidly than in others. Of course th(.‘ 
progress of events in any experiment necessarily depends on various 
causes, such as the size of the containing ve^ssels. but it is easy to sec 
that when experiments with different substances are carried out under 
similar conditions, however these similar conditions ” 1 h^ tlefiiied, 
the rates of diffusion must be ca]ial)le of numerical comparison, and 
the results must lie cx]iressible in terms of at least one physical 
quantity, which for any two substances can be called their co- 
cflicient of diffusioti. How to sehtcl this quantity we shall see later. 

2. Quantitative Methods of ohservinf* Diffusion. — The simplest 
plan of determining the progre.ss of diffusion between two liquids 
would be tj> draw off and examine portions from different strata 
at some stage in the process ; the disturbance produced would, 
howev'er, interfere with the subsequent proce.ss of diffusion, and 
the observations could not he continued. By placing in the 
liquid column hollow glass beads of different average densities, 
and observing at what height they remain suspended, it is 
possible to trace the variations of density of the liquid column 
at different depths, and different times. In this method, which 
was originally introduced by Lord Kelvin, difficulties were 
caused by the adherence of small air biibliles to the I wmls. 

In general, optical methods are the most capable of giving 
exact results, and the following may be distinguished. (<7) Dy 
refraction in a horizontal plane. If the containing vessel is in 
the form of a prism, the deviation of a horizontal ray of light in 
passing through the prism determines the index of refraction, 
and consequently the diaisity of the stratum through which the 
ray passes, (h) By refraction in a vertical plane. Owing to the 
density varying with the depth, a horizontal ray entering the 
liquid also undergtn^s a small vertical deviation, being lx;nl 
downwards towards the layers of greater density. The observa- 
tion of this vertical deviation determines not the actual density, 
but itsrate of variation with the depth, i.e. the “density gradient’’ 
at any point, (r) By the saccharimetcr. In th(; cases of solutions 
of sugar, which cause rotation of the jdane i>f polarized light, 
the density of the sugar at any depth may be determined by 
observing the corresponding angle of rotation, this was done 
originally by W. Voigt. 

3. Elementary Definitions of Coefficient of DiQusion. — Tlie 
simplest aim*, of diffusion is that of a substance, say a gas, diffusing 
in the interior of a homogeniHuis solid medium, which remains at 
rest, when no external forces act on the system. We may regard 
it as the result of experience that: (i) if the density of the diffus> 
ing substance is ev'ery where the .same no diffusion takes place, and 
(a) if the density of the diffusing substance is different at different 
points, diffusion will take place from places of greater to those of 
lesser density, and will not cease until the density is everywhere 
the same. It follows that the rate of flow of the diffusing sub- 
stance at any point in any direction must depend on the density 
gradient at that point in that direction, i.e. on the rate at which 
the density of the diffusing subsUince decreases as we move in 
that direction. We may define the coefficient of diffusion as the 
ratio of the total mass per unit area which flows across any 
small section, to the rate of decrease of the density per unit 
distance in a direction perpendicular to that section. 


In the case of steady diffusion parallel to the axis of a'. if p be the 
density of the diffusing substance, and q the mass which flows across 
a unit of area in a plane p€!]q)endicular to the axis of x, then the density 
gradient is - dpjdx and the ratio of q to this is called tlie “ coefficient 
of diffusion.'* By what has been saul this ratio remains finite, how- 
ever small the actual gradient and flow may be ; and it is natural 
to assume, at any rate as a first approximation, that it is constant 
as far as the quantities in question aie concernerd. Thus if the 
coefficient of diffusion he. denoted by K we have f/= -Kidpldx). 

Further, the rate at which the quantity of substance is increasing 
in an element between tlie distances x and x-\-dx is equal to tlie 
diffenmee of the rates of flow in and out of the two faces, whence as 
in hydrodynamics, we have --dqldx. 

Tt follows that the equation of diffusion in this case assumes the 
form 

which is identical with the ecpiaiions representing conduction of 
heat, flow of electricity and othirr physical phenomena. For motion 
in three dimensions we have in like manner 

and the corresponding equations in electricity and heat for aniso- 
tropic substances would be available to account for any parallel 
f)licnomona, which may arise, or might be conceived, to exist in 
connexion with diffusion Ihroiigli a crystalline solid. 

In the case of a very dilute solution, the coefficient of diffusion 
of the dissolved substance ran be defined in the same way as 
vrhen the diffusion takes place in a solid, because the effects of 
diffusion will not have any perceptible influence on the solvent, 
and the latter may therefore be regarded as remaining practically 
at rest. But in most cases of diffusion between two fluids, botli 
of the fluids are in motitm, and hence there is far greater difficulty 
in determining the motion, and even in defining the coefficient of 
diffusion. It is important to notice in the first instance, that it 
is only the relative motion of the two substances which consti- 
tutes diffusion. Thus when a current of air is blowing, under 
ordinary circumstances the changes which talce plac(^ are purely 
meclmnical, and do not depend on the separate diffusions of the 
oxygen and nitrogen of which the air is mainly composed. It is 
only when two gases arc flowing with unequal velocity, that 
is, when they have a relative motion, that these changes of 
relative distribution, which are called diffusion, take place. ITie 
l>est way out of the difficulty is to investigate the separate motions 
of the two fluids, taking account of the mechanical actions 
exerted on them, and supposing that the mutual action of the 
fluids causes either fluid to resist the relative motion of the other. 

4. The Coefficient of Resistance. — Let us call the two diffusing 
fluids A and B. If B were absent, the motion of the fluid A 
would lx; determined entirely by the variations of pressure of the 
fluid A, and by the external forces, such as that due to gravity 
acting on A. Similarly if A wore absent, the motion of B would 
he determined entirely by the variations of pressure due to the 
fluid B, and by the external forces acting on B. When both 
fluids are mixed together, each fluid tends to resist the relative 
motion of the other, and by the law of equality of action and 
reaction, the resistance w'hich A experiences from B is every- 
where equal and opposite to the resistance which B experiences 
from A. If the amount of this resistance per unit volume lie 
divided by the relative velocity of the two fluids, and also by the 
product of their densities, the quotient is called the coefficient of 
resistance.” If then densities of the two fluids, 

their velocities, C the coefficient of resistance, then the 
portion of the fluid A contained in a small element of volume v 
will exp)erience from the fluid B a resistance — ^2)* 

the fluid B contained in the same volume element will experience 
from the fluid A an equal and opposite resistance, Cp^ 7 ){u 2 - 

This definition implies the following laws of resistance to 
diffusion, which must be regarded as based on experience, and 
not as self-evident truths : (i) each fluid tends to assume, so far 
as diffusion is concerned, the same equilibrium distribution that 
it would assume if its motion were unresisted by the presence of 
the other fluid. (Of course, the mutual attraction of gravitation 
of the two fluids might affect the final distribution, but this is 
practically negligible. Leaving such actions as this out of 
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acx:ount the following statement is correct.) In a state of 
equilibrium, the density of each fluid at any point thus depends 
only on the partial pressure of that fluid alone, and is the same 
as if the otlier fluids were absent. It does not depend on the 
partial pressures of the other fluids. If this were not the case, 
the resistance to diffusion would be analogous to friction, and 
would contain terms which were independent of the relative 
velocity (2) For slow motions the resistance to diffusion 

is (approximately at any rate) proportional to the relative 
velocity. (3) The coefficient of resistance C is not necessarily 
always constant ; it may, for example, and, in general, does, 
depend on the temperature. 

If we form the equations of hydrodynamics for the different fluids 
occurring in ;iny mixture, taking account ot diffusion, but neglecting 
viscosity, and using suffixes 1, 2 to denote the senanite fluids, these 
assume the form given by James Clerk Maxwell (“ Diffusion," in 
Ency. Brit., 9th ed.) : — 


where 


'’‘W ■■ "a) + =0, 

I)/ dt dx ' d\ ^ dz 


and these equations imply that when diffusion and other motions 
cease, the fluids satisfy the separab^ conditions of equilibrium 
dpjdx -Xi/)i=o. The assumption made in the following account is 
that terms sucli as VuJlH may be neglected in the eases consideri‘d. 

A further property based on cxpt^ricnce is that the motions si^t 
up in a mixture by diffusion are very .slow compared with those* 
set up by mechanical actions, such as differences of pressure. 
Thus, if two gases at equal temperature and pressure be allowed 
to mix by diffusion, the heavier gas being l>el()w tlie lighter, the 
process will take a long time ; on the other hand, if two gases, 
or parts of the .same gas, at different pressures be connected, 
equalization of pressure will take place almost imniCdiately. 
It follows from this property that the forces required to overc(»me 
the “ inertia ” of the fluid.s in the motions due to diffusi(»n are 
quite imperceptible. At an)' stage of the process, therefore, any 
one of the diffusing fluids may be regarded as in equilibrium under 
the action of its own partial pre.ssiire, the external forces to which 
it is subjected and tlie resistance to diffusion of the other fluids. 

5. Sl(nv Diffusion of tivn Gases. Relation between the Co- 
efficients of Resistance and of Diffusion . — VVe now suppose the 
diffusing substances to be two gases which oliey BoyJe^s law, and 
that diffusion takes place in a closed cylinder or tulu- of unit 
sectional area at constant temperature, the surfaces of equal 
density being perpendicular to the axis of the cylinder, so that the 
direction of diffusion is along the length (»f the cylinder, and we 
suppose no extemal forces, such as gravity, to art on the system. 

The densities of the gases .inr denoted by Px, p-., their veloc:itii*s of 
diffusion by «2, and if tlieir partial pn*ssures aie />|, p.j,, we liavi- by 
Boyle’s law p»=ik.jp», where /q, Ag coiisianls for the two 

gases, the temperature being constant. The axis of the cylinder is 
taken as the axis of a. 

From the considerations of the preccditig section, the effects of 
inertia of the diffusing gases may be neglected, and at any instant of 
the process cither of the gas<;s is to be torated as kepi in ecpiilibriiim 
by its fiarlial j)rossiire and ^he resistance tc) diffiision produturd by 
the other gas. Calling this resistance per unit volume K, arul ]iuiting 
R=Cp,pn(Wi-- Wo), where C is the coe-tficieut of resistance, the equa- 
tions ot equilibrium give 

+ and + («,-«, )=o . (I). 

These involve 

+ or /.,+/,,= !> (2). 


where P is the total ]>ri.*ssure of the mixture, and is cverywlicre 
constant, consistently with tlu? conditions of mechanical cquilibriuiu. 

Now' dpjdx is the pressure-gradient of the first gas, and is. by 
Boyle’s law, equal to A, times the corresponding density-gradient. 
Again p^u^ is the mass of gas flowing across any section ]H r unit 
time, and A,p,Wi or p^u^ can be regarded as reiiresenting the flux of 
partial pressure produced by the motion of the gas. Since the total 
pressure is cverywdienr constant, and the ends of the cylinder arc 
supposed fixed, the fluxes of partial pressure due to the two gases 
are equal and opposite, so that 

f>,Wi + />2M2=o or A,pitti + A2P2«*=o • • • ( 3 ). 

From (2) (3) wc find by elementary algebra 

ujpt =-U,lp, = {Ui- + P2) = («, - »,)/P. 


and therefore 


f i«i = - ra«a = /hrsPh “ «a)/P = fci«aPip2(*q - Ma)/P. 
Hence equations (i) (2) give 

whence, also .sulxstituting /»i = A,/)p />a=A.jP2, and by transposing 


Wc may now define the " coefficient of diffusion " of either gas as 
the ratio of the rale of flow of that gas to its density-gradient. With 
this definition, the coefficients of diffusion of both the gases in a 
mixture are equal, each biing equal to AiAg/Cl*. The ratios of the 
fluxes of partial pressure to the cornrsjionding pressure- gradients are 
also i^qtial to the same coelficieiit. Calling this coefficient ]v. we also 
observe that the equations of continuity for the two gases are 

and 

dt dx dt dx 

leading to the equations of diffusion 

^.= f ( ). and % = 

dt dx\ dx / dt d\\ dx / 

exactly as in the case of diffusion through a solid. 


Tf w'c. attempt to treat diffu.sion in liquids by a similar method, 
it is, in the first place, necessary to define the “ partial pressure 
of the components occurring in a litjuid mixture. Thi.s leads to 
the conetption of " osmotic jiressurc,'* which is dealt with in the 
article Soi.htion. J*‘nr diliitt* solutions at consbint temperature, 
the as.sumption that llu^ osmotic pressure is proportional to the 
density, leads to results agreeing fairly closely with experience, 
and this f:ict may be represented by the statement that a sub- 
stanct* occurring in a diluU* solution behaves like a perfect gas. 

6. Relation of the Coefficient, of Diffusion to the Units of Length 
and I'ime . — Wc may write* the e(jMiitie)n defining K in the form 


«/=-KNi^. 
p ax 

Here represents the " ])ercentage rate ” at which the 

density decreases with the distance* .v ; and we thus see that the 
coefficient of diffusion represents the ratio eif the veloeity of flow 
to the percentage rate at which the density dt*fTeases with the 
distance; measured in ther direction of flow. 'I'liis j)ere'entage rate 
lieing of the iiature e)f a number divided by a length, and the 
velocity being of the nature of a length divided by a time, we may 
sUite that K is of two dimensions in length and - 1 in time, t.e. 
dimensions J--/T. 


Example 1. Taking Ks= 0*1.123 for cnibon dioxide and air (at 
tcm]K*rature 0'' ('. and prv.ssiin* 7f» cm. of iiu icury) relViifd to a 
continivtif and a second a.s units, wc may interpret llu* result as 
follows; — Su])])e)sing in n ini.xtiirfr ol carbon dioxide and air. tlie 
density of the cjiriion dioxidi* decreases by. .say. i, 2 f»r 3 of 
itself in a distance of i cm., tlien tlie corresponding velocities 
ot the diffusing carbon dioxidi^ will be res])ei.tively o-oi, o-op and 
0*03 limes cv 1. 123. that is. 0*001423, o*c)(>2.s.4^» and 0*0042(19 cm. 
per second in llu* tliree. casi's. 

Example 2. Tf -w'l* wislied to take a loot and a second as our units, 
we .->h<iiild have to dividr* tlie valiu* fil tin* coefficient of diffusion in 
Fxam])le. I by tin* sipiareof tin- number of rentimetres bi i ft., that 
is. roughly speaking, by 000, giving the new value of K=ro*oooi 6 
roughly. 


7. Numerical Values of the Coefficient of Diffusion. — Tlie 
table on p. 186 gives the values of the coeftTcient of diffusion of 
several of the principal pairs of gases at a pressure of 76 cm. of 
mercury, and also of a number of other sulisiances. In the gases 
the centimetre and .second are taken as fundamental units, in 
other cases the centimetre and da)’. 

8. Irreversible Changes accompanying Diffusion.- Tlie diffusion 
of two gases at constant pn;ssure and temperature is a good 
example of an “ irre.vcrsilile process.'* The gases always tend to 
mix, never to separate. In order to separate the gases a change 
must be effected in the external conditions to w'hich the mixture 
is subjected, either by liquefying one of the gases, or by stqmrating 
them by diffusion through a membrane, or by bringing other out- 
side influences to bear on them . In the case of liquids, electrolysis 
affords a means of separating the constituents of a mixture. 
Every such method involves some change taking place outside the 
mixture, and this change may be regarded as a “ compensating 

vin. 9 
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transformation.” We thus have an instance of the property 
that every irreversible Change leaves an indelible imprint some- 
where or other on the progress of events in the universe. That 
the process of diffusion obeys the laws of irreversible thermo- 
dynamics (if these laws arc properly stated) is proved by the fact 
that the compensating transformations required to separate 
mixed gases do not essentially involve anything but transforma- 
tion of energy. 'J'hc process of allowing gases to mix by diffusion, 
and then separating them by a compensating transformation, 
thus constitutes an irreversible cycle, the outside effects of which 


are that energy somewhere or other must be less capable of trans- 
formation than it was before the change. We express this fact by 
slating that an irreversible process essentially implies a loss of 
availability. Tn measure this loss we make use of the laws of 
thermodynamics, and in particular of Lord Kelvin’s statement 
that “ It is impossible by means of inanimate material agency to 
derive mechanical effect from any ])ortion of matter by cooling it 
below the temperature of the coldest of the surrounding objects.” 

Li't. us now assume that we have aii)- system such us the gases 
above ronsiclered. unci that it is in llu* presence of an indefinitely 
extcMuled medium which we shall call the “ auxiliary medium.” If 
heat be taken Irom any part of the system, only part of this heat can 
be converted into work by means of themiodynumic engines ; and 
the rest will Ix; given to the auxiliary medium, and w’ill constitute 
unavailable energy or waste. To undiusland what this means, wc? 
may cemsider the case of a condensing steam engine. Only pcirt of 
thi! energy Ulvrated by the combustion of the coal is available for 
driving the engine, the rest takes the form of heat imparted to 
the condenser. The colder the condenser the more eflicient is the 
engine, and the smaller is the quantity of waste. 

The amount of , unavailable energy associated with any given 
transformation is proportional to the absolute temperature of the 
auxiliary medium. When divided by that temperature the quotient 
is called the change of ” entropy ” associated with the given change 
(.see Thkrmohynamics). Thus'if a body at ti'inperature T receives 
a quantity of heat Q, and if T„ is the trmneratiire of the auxiliarv 
medium, the iiuantity of work which could be obtained from Q by 
means of ideal thermodynamic engines >vould be Q(i-T„/T), and 
the Ixilance, which is QTp/T, would take the form of unavailable 
or waste energy given to the medium. The quotient of thus, when 
divided by To, is (^/T. and this represents the quantity of entropy 
associated with Q units of heat at temperature T. 

Any irrevensible change for which a compensating transformation 
of energy exists represimts, therefore, an increase of unavailable 
energy, whicli is measurable in terms of entropy. The increase of 
entropy is independent of the temperature of the auxiliary medium. 


It thus affords a measure of the extent to which energy has run 
to waste during the change. Moreover, when a body is heated, the 
increase of entropy is the factor which determines how much of the 
(rnergy imparted to the body is unavailable for conversion into work 
under given conditions, in all cases we have 
iacrcasc of unavmlablc yrKv 
temperature of auxiliary medium 

When diffusion takes place between two gases inside a closed 
vessel at uniform pressure and temperature no energy in the form 
of heat or work is received from without, and hence the entropy 
gained by the gases from without is zero. But the irreversible 
processes inside the vessel may involve a gain of entropy, and this 

can only be estimated by ex- 
amining by what means mixed 
gases can be separate*!, and, in 
particular, umkT what con 
ditions tlie . process of mixing 
and separating the gases could 
(theoretically) be made revers- 
ible. 

9. Evidence derived from 
Liquefaction of one or both of 
the Gases . — The gii.se.s in a 
mixture can often be separated 
by liquefying, or even solidify- 
ing, one or both of the com- 
ponents. In connexion with 
this property we have the 
important law according to 
which “ The pressure of a 
vapour in equilibrium with its 
liquid depends only on the 
temperature and is indepen- 
dent of the pressures of any 
other gases or vapours which 
may he mixed with it.” Thus 
if two clo.sed vessels he taken 
containing some water and 
one be exhausted, the other 
containing air, and if the tem- 
peratures he ecpial, evapora- 
tion will go on until the 
pressure of the vapour in the 
exhausted vessel is ecpial to 
its partial pressure in the other vessel, notwithstanding the fact 
that the total pre.ssure in the latter vessel is greater by the 
pressure of the air. 

To separate mixed gases by liquefaction, they must lx* compressed 
and cooled till one separates in the form of a liquid. If no changes are 
1*» take ]>lacc outside thi* system, the separate com])onents must be 
allowed to expand until the work of expansion is eipial to llu- work 
of compression,^ and the heat given out m conqiressitm is reabsorbed 
in expansion. The proce.ss may be made as nearly reversibk? as we. 
like by performing the operations so slowlv that the substances 
are practically in a state ol equilibrium at every stage. This is a 
consequence of an important axiom in Ihermodynamics according 
to which " any small change in the neighbourhood of a state of 
equilibrium is to a first approximation reversible.” 

Suppose now that at any stage of the compression the partial 
pressures of the two gases are />, and and that the volume is 
changed from V to V -dV. The work of compression is {pi + p2)dV, 
and this work will be restored at the corresponding stage if each 
of the separated gases increases in volume from V-dV to V. The 
ultimate stale of the separated gases will thus be one in which 
each gas occupies tlie volume V originally occiijiied by the mixture. 

We may now obtain an estimate of the amount of t!nergy rendered 
unavailable by diffusion. Wh^ supYiose two ga.ses occiq>ying volumes 
\\ and \\ at equal pressure /> to mix by diffusion, so that the final 
volume is V^ + V.,. Then if before mixing each gas had been allowed 
to expand till its volume was Vj-f-Vg, work would have been done 
in the expansion, and the gases could still have been mixed by a 
reversal of the prociss above described. In the actual diffusion this 
work of expansion is lost, and represents energy rendered unavailable 
at the temperature at which diffusion takes place. When divided 
by that temperature the quotient gives the increase of entropy. 
Thus the irrevensible processes, and, in particular, the entropy 
changes associated with diffusion of two gases at uniform pressure, 
are the sami' as would take place if each of the gases in turn were to 
expand by rusliing into a vacuum, till it occupied the wliole volume 
of the mixture. \ more rigorous proof involves considerations of 
the thermodynamic potentials, following the methods of J. Willard 
Gibbs (sec Energetics). 


Substances. 

Temp. 

K. 

Author. I 

1 

(.!ai bon dioxide and air .... 


0*1423 cm*/sec. 

J. Loschmidt. 

,, hydrogen 

0“ C. 

«- 555 S 

$9 

>. .. oxygen 

0“ c . 

0*140^^ „ 

9 » 

,, ,, carbon monoxide 


0*1406 ,, 


,, ,, marsh gas (methane) 

C. 

0*1386 ,, 


,, ., nitrous oxide . 

o'* C. 

0*0^83 


Tlydrogi'ii and oxygen .... 

0“ t:. 

0*7214 


,, ,, carlioii monoxide 

0" c. 

0*()422 

ff 

,, ,, sulphur dioxide 

o'* r. 

0*4800 ,, 

»» 

Oxvgcn and carbon monoxide 

0° c. 

0*1 802 

1 1 

W'ati-r an<l ammonia .... 

20" c. 

1*250 

G. Hiifner. 

.... 

5 °C. 

0*822 

,, 

common sail (density i*o2^«.)) 


0*355 cni*/hour. 

J. Graham. 


14-33“ <’■ 

1*020, 0*972, 

0*932 cm'‘^/day. 

F. Tleimljrodt. 

,, zinc sulphate {o*;sJ2 gm/cnv*) 


0*1 162 „ 

W. Seitz. 

,, zinc sulphate (normal) . 


o* 2.^55 

,, 

,, zinc acetali^ (doulde normal) . 


0*1195 

,, 

,, zinc formate (half normal) 

,, cadmium sulphat*; (double 


0*4654 


normal) .... 

. . 

0*2456 

,, 

,, glycerin (Jn, Jn, Jn, i*5n) 

10*14" c. 

j o*.V 5 <>. 0 * 350 | 0 * 342 * 
0*315 cm*/day. 

F. Heimbrodt, 

,, ur(*a ,, ,, 


j 0*073, 0*94* 0*926, 
0*883 cm®/day. 


,, hydrochloric acid . 

i4*.^o"C. 

2*2oS. 2*331, 

2*480 cm'Vday, 

A. Hagenbach. 

Gelatin 20“;, and ammonia 

17" u. 

127*1 

,, ,, carbon dioxide 

0*845 

„ ,, nitrons oxide 


0*509 

,, 

.. .. oxvgen 


: 0*230 

,, 

,, ,, hydrogen 

1 

1 

1 

1 0*0505 
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AnoLlicr way in which two or more mixed gases can be separated 
is by placing t‘hc-in in the pit^scnce ol a liquid which can freely absori» 
one of the gases, but in which the other gas or gases are insoluble. 
Here again it is found by experience that when equilibrium exists 
at a given temperature Initween the dissolved and undissolved 
portions of the first gas, the jiartial pressure of that gas in the 
mixture depends on the temperature alone, and is independent oV 
the partial pressures of the insoliibli^ gases with which it is mixed, 
so that tlie conclusions are the same as before. 

lo. Diffusion through a Membrane or Partition, Theory of the 
semi-permeable Membrane . — Jt has been pointed out that diffusion 
of gases frequently takes place in the interior of solids ; moreover, 
different gases behave differently with respect to the same solid at 
the same temperature. A membrane or partition hirmed of such 
a solid can therefore be used to effect a more or less complelti 
separation of gases from a mixture. This method is employed 
commercially for extracting oxygen from the atmosphere, in 
particular for use in projection lanterns wlicre a high degree of 
purity is not reiiuircd. A similar method is often applied to 
liquids and solutions and is known as “ dialysis.” 

In such c.iASCs as can be tested cxperimcnbilly it has been found 
that a gas always tends lo pass through a membrane from the side 
where its density, and therefore its partial pressure, is greater 
to the side where, it is le.ss ; so hat for equilibrium the partial 
pressures on the two sides must be ecjual. 'rhis result is un- 
affected by the presence of other gases on one or both sides of the 
membrane, l^'or example, if different gases at the same pre.s.surc 
are separated l)y a partition through which one gas can pa.ss more 
rapidly than the other, the diffusion will give rise to a difference of 
pressure on the two .sides, which is capable of doing mechanical 
work in moving the partition. Tn evidence of this conclusion 
Max rianck quotes a test e.xpcrimcnt made hy him in the Physical 
Institute of the university of Munich in i8«S3, depending on the 
fact that plalimim foil at white heal is permeable to byilrogen but 
impermeable to air, so that, if a platinum tube filled with hydrogen 
be heated the hydrogen will diffuse out, leaving a vacuum. 

T))e drtails ol tlic cxiHTinu-iit may br quoted here ; “ A glass 

lube of about ;> inm. inlernal diameler, blown tait to a bulb at tlie 
middle, was provided with a slojvcock at one end. To the oilier a 
])latinuni tube lo cm. long w'as faslem.'d, am .1 i:los«*d at tlie end. The 
whole tidie was exhausted by a inereuiy pump, tilled with hy<lrogen 
at ordinary .'ilmos])lienc ^nessiire, and then closed. 'J'he elt»sed end 
of till' platinum portion was then heated in a horizontal position by 
a Punsen burner. The connexion bet ween llie glass and platinum 
tubes, having been made liy means of sealing-wax, had to be kept 
cool liy a continuous curreni of water t<i prevent the softening of the 
wax. Afli.T four lionr.s tlie tube was taken from the flame, cooletl 
to the teinpeialure of the room, and the stop-cock opened under 
meriairy. The mercuiy rose rapiilly, almost completely tilling the 
lulie, proving tliat the tube luul becMi very n<*aiiy exhausted.'* 

In order that diffusion through n membrane may be reversible 
so far as a pariieular gas is concerned, the jtrocess must take ]>lace 
so slowly that etiiiilibriiirn is set up at every stage (see § () above). 

In order to .sepiirate fine 
gas from another con- 
sistently with this con- 
dition it is necessary 
that no diffusion of the 
latter gas .should ac- 
company the pnM'ess. 
The name “ sem imper- 
meable^” is applied to 
an ideal membrane or partition through which one gas can 
pass, and which offers an insui;;>eral)le barrier to any diffusion 
whatever of a second gas. Tly means of two semi -permeable 
partitions acting op])osit;ely with re.spcc.t to two different gsises 
A Yind B these ga.ses could be mixed or .separated by reversible 
methods. The annexed figure shows a diagrammatic representii- 
tion of the process. 

\Vc supposes the gases contained in a cylindrical tube : J\ Q. R. S 
are four pistons, of which P and K are joined to one connecting rod, 
O and S to another. P, S arc inqiermcable to both gases ; y is 
semi-permeable, allowing the gas A to pass through but nut B. simi- 
larly JR allows the ga.s B 1 o pass through but not A. The distance PK 
is equal to tin* distance QS. so that if the rods arc pushed towards each 
«»t!ier as far as thev wilfgo. P and O will U? in contact, as also R and 
S. Imagine the space KQ filled with a mixture of the two gases I 



under these conditions. Then by slowly drawing the connecting 
rods apart until R. y touch, the gas A will pa.ss into the space l*y, 
and B will pass into llic space US, and tlie gases will finally be com- 
pletely scparateil ; similarly, by pushing tlu* connecting rods together, 
the two gases will bi? remixi.'d in the space Ry. By performing the 
ojicratioiis slowly enough we may make the ])rocisscs as nearly 
reversible as we ])lease, so that no available energy is lost ill either 
change. 1 he gas A being at ewry instant in eipiilibriuni on tin? two 
sides of tlu? piston y, its density, and therefore its partial ])ressure, 
is the same on both sides, and the same is true- regarding the gas B 
on llic two sides ot R. Also no woi^k is done in the pistons, for 

the partial ])ressures of B on tlu- two sides of R balance each olher, 
const?cpiently. the resultant thrust on K is due lo the gas A alone! 
and is equal and ()])])osile lo its n-sultaril thrust on \\ so that the 
connecting rods are at evi*ry instant in a state of mechanical eqnili 
briiiin so far as the pressures of the gases A anti B are concerned. We 
conclude that in tlie n?veisible stfparation of the gases by this method 
at constant temperature without the production or alisorption of 
mechanical work, tlie di-ii.sities and the ])arlial pressures of tlu? two 
separated gasi?s are tlu* same as tlu-y wen? in the mixture. These 
conclusions are in eiitiie agreement with tho?^- of the juecediiig 
section. If this agreement clid not erxist it would be possible, thco- 
letically. to obtain perpetual motion Iroin the gases in a way that 
would iw- inconsistent with the second law of tiiermodyiiainics. 

Most physicists admit, as Phim^k docs, that it is impossible to 
tibtain an ideal semi- permeable substance ; indeed such a sub- 
stance would neei?ssarily ha ve to jiossess an infinitely great resi.st- 
ance to diffusion for such ga.ses as could not peniM.rale it. But in 
an experiment performed under actual conditions the losses of 
available energ)' arising from this cause would he attrihutahle 
to the imperfect elliciene\ of the partitions and not to the gases 
themseh es ; moreover, these losses are, in every case, founti to be 
completely in accordance with tlu? laws of irreversible thermo- 
dynamics. 'J'he reasoning in this arliele being somewhat con- 
densed the reader must n<?cessarily he referred to treatises on 
thermodynamics for further information on points of detail 
eonneiTed with the argument. Even when he consults these 
treatises lu‘ may find some points omitted which ha\e be«‘n 
examined in full detail at some time or other, but are not suffi- 
ciently often raised to reijiiire mention in print. 

II. Kimtic Models of Diffusion.- Imagine in the first in.stanre 
that a very large niiinber of red halls are (listribuled over one half 
of a billiard la hie, and an equal nimiber of white balls over the 
other luilf. If the halls are .set in motion with different velocities 
in various dheclions, diffusiou w'ill lake plaei*, the red balls find- 
ing tiieir way among the whiu? ones, and vice versa ; and the 
process will be retarded by collisions between the balls. The 
.simplest model of a perfect gas studied in tlu* kinetic theory of 
giisc.s (see Moi.Ki'ri.K) differs from the above illust ration in that 
the iKxlie.s represent ing the molecules move in space instead of in 
a ])lane, and, unlike hilliard balls, their motion is unre.si.ste(I, 
and they are j)eifecll>' eJastii:, .so that no kiru'lic energy is lost 
either during their free motions, or at a collision. 

Tlu- luallu iiiiilical analysis cumuitrd willi tlu- application f»f tlu? 
kiiii-lic llu-oiy to tllliusion is very long aiul i:iiinln-rsoiiif. \Vr shall 
tlu-n-fon* conlini? our atb-niioii io KgarOing a nu-OiiiTii fornu-d of 
elastic sphi-ivs as a nu-clianicai iiHulel, liy wliidi llie most important 
U-ti.tiii'es of tlillusion can be illiisl rati fi. \\ i- iliall assunu? the la-siills 
of tlu* kinetic theory, accoiding tfi which ; ^i) Jn a dynamical 

model of ;i ]>erf<-ct gas Die mean kinetic energy of tr;mslation of the 
molecules n-prest-nts Ihe absohm- tenqieraliire of the gas. (2I 'Mu? 
pressure at any point is ])io|iorf ional to the ]>rodi.ii:1 of tlie iiiimb(?r 
ol inolec.iiles in unit voliinu- about that ]Kjint into tin- nieiin Mjiiare 
of llu- velocity. (The mean square of the vi loc.il y difleieiit fnim 
but proportional to tin- sijnan? of the mean v<-ioci1y. and in the 
subsecpii-nt arguments either of these twn i|uanli1ies can generally 
be taken.) (3) In a gas mixture re])resen1ed 1 -y a mixtuie of mole- 
cules of iinetpial masses, the mean kinetic energies of the different 
kinds are f?<pial. 

Consider now tlu- problem of diffusion in a re^non containing two 
kincls of molecules and B of mu-ijiial mass. TVic molecules of A 
ill til'- neighliourhood ol any point will, by llieir mot ion, s|>read out 
in every direction until they come info collision with otlier inoleculc.s 
ol e tlu-r kintl, and this sjire’ading out from every point of tne m diuin 
will givf? rise to dilfii.sion. If we imagine the velocities of the A 
iiiok'culc?s lo be t-fjnally tlistribub-il in all directions, as tlu-y would 
be in a homogeneous mixture. it is obvious that the nroccss of diffusion 
will U,* gr<?aler. ceteris paribits, the gn-ater the velocity of the mole- 
cules. and the greater the length of the free ]Uith he.ff;re a collision 
takes jdace. If we assume consistently with this, that the co- 
efficient of diffusion of tlu? gas A is propoftio al to the mt?an value of 
wja> where i.s the velocity and U is the length of the path of a 
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molecule of A, this expression for the coefficient of diffusion is of the 
right dimensions in length and time. If, moreover, we observe that 
when diffusion takes place in a fixed direction, say that of the axis 
of X, it depends only on the resolved part of the velocity and length 
of path in that direction : this hypothesis readily leads to our taking 
the mean value of \Wala Jis the coefneient of diffusion for the gas A. 
This value was obtained fiy O. E. Meyer and others. 

lln fortunately, however, it makes the coefficients of diffusion 
unecpial for the two gases, a result inconsistent witli that obtained 
above from considerations of tlio cot^fficient of resistance, and 
leading to the consequence that differences of pressure would be 
set up in different parts of the gas. To equalize these differences of 
pressure, Meyer assumed that a counter current is set up, this current 
being, of courstr, very slow in practice ; and J. Stefan assumed that 
the diffusion of one gas was not affected by collisions between mole- 
cules of tile same ^as. Whirn the molecules are mixed in equal 
proportions both hypotheses leiid to the value *!■[«'«/»]). 

(square iirackets denoting mean values). When one gas preponder- 
ates largely over the otlier, the phenomena of diffusion are too 
dilficult of observation to allow of accurate experimental tests 
being made. Moreover, in this ciise no difference exists unless the 
molecules are different in size or mass. 

Instead of supposing a velocity of translation added after the 
matluunatical calculations havt^ been ])erformed. a better plan is to 
assume from the outset that the molecules of the two gases havt; 
small velocities of translation in opposite din*ctions. supeqiosed on 
the distribution of velocity, which would occur in a medium repre- 
senting a gas at rest. Wlu*n a collision occurs between molecules 
of different gases a transf<;rence of momentum takes place between 
them, and the quantity of momentum so transferred in one second 
in a unit of volume gives a dynamical measure of thi^ resistance to 
diffusion. It is to be obsiTved that, however small the relative 
velocity of tlu? gases A and E, it plays an all-important part in 
<letennining the coefficient, of resistance ; for without such relative 
motion, and with tJie veU»cities evenly distributed in all directions, no 
transference of momentum could take j^lace. Tlie c<»efiicient of 
resistance being loiiiid. the motion of each of the two gases may be 
(liscusst^d sejiaralely. 

One of the most important consequences of the kinetic theory 
is that if the; volume he kept constant the coefficient of diffusion 
varies as the .square root of thcj absolute temperature. To prove 
this, we merely have to imagine the velocity of each molecule to 
Vie suddenly increased it fold ; the subsequent processes, includ- 
ing diffusion, will then go on n limes as fast ; and the temperature 
T, being proportional to the kinetic energy, and therefore to the 
sejuare of the velocity, will be increased fold. Thus K, the 
coefficient of diffusion, varies as 

The relation of K to the density when the temperature remains 
constant is more difficult to discuss, but it may be sufficient to 
notice that if the numlier of molecules is increased n fold, the 
chances of a collision are n times as great, and the disUince 
traversed between collisions is (not therefore but as the result of 
more detailed reasoning) on the average j /n of what it was before, 
llius the free path, and therefore the coefficient of diffusion, 
varies inversely as the density, or directly as the volume. If the 
pressure /> and temperature T be taken as variables, K varies 
inversely as /> and directly as 

Now according to the experiments first made by J, C. Maxwell 
and J. boschmidt, it apipeared that with constant density K 
was proportional to T more nearly than to JT, The inference is 
that in this respect a medium formed of colliding spheres fails to 
give a correct mechanical model of gases. It has been found by 
L. Boltzmann, Maxwell and others that a system of particles 
whose mutual actions vary according to the inverse fifth power of 
the distance Iwtween them represents more correctly the relation 
between the coeflTicient of diffusion and temperature in actual 
gases. Other receipt theories of diffusion have been advanced 
by M. Thiesen, P. I-angevin and W. Sutherland. On the other 
hand, J. Thovert finds experimental evidence that the coefficient 
of diffusion is proportional to molecular velocity in the cases 
examined of non-electrolytes dissolved in water at iS*’ at 2*5 
grams per litre. 

Biuliocrai'Iiy. ■ The best introduction to the study of theories 
of diffusion is afforded by O. E. Meyer’s Kinetic Theory of Gases, 
translated by Robert E. Baynes (I-ondon, iSyq). The mathematical 
portion, though suffu'.ient for ordinary purposes, is mostly ol the 
simplest possible character. Another useful treatise is K. Ruhlmann’s 
Handhuch der mechanischen W drmetheorie (Brunswick, 1885). For 
a shorter sketch the reader may refer to J. C. Maxwell’s Theory of 
Heat, chaps, xix. and xxii., or numerous other treatises on physics. 
The theory of the scmi-penneable membrane is discussed by 


M. Planck in his Treatise on Thermodynamics, English translation 
by A. Ogg (1903), also in treatises on thermodynamics by W. Voigt 
and other writers. For a more detailed study of diffusion in general 
the following papetrs may be consulted L. Boltzmann. “ Zur 
Integration dcr Diffusionsgleichimg,” Sitzung, der k. hayer,Akad math,- 
phys. Klasse (May 1894) ; T. des Coudres, '* Diffusionsvorg^gc in 
cinem Zylinder,” IVied. Ann. Iv. (1895), p. 213; J. Loschmidt, 
“ Experimcntaliintersuchungen iiber Diffusion, " Wien. Sitz. Ixi., 
Ixii. (1870); J. Stefan, “ Gleichgewicht und . . . Diffusion von Gas- 
mengen.” Wien. Sitz. Ixiii., *' Dynaniische Theorie der Diffusion,” 
Wien. Sitz. Ixv. (April 1872); M. Toepler, ” Gas-diffusion," Wied. 
Ann. Iviii. (1896), p. 599 1 A. Wrctschko, ” Expcrimcntalunter- 
suchiingen fiber die Diffusion von Gasmengen,” Wien. Sitz. Ixii. 
The mathematical theory of diffusion, according to the kinetic 
theory of gases, has been treated by a numVier ol different methods, 
and for the study of these the reader may consult L. Boltzmann, 
Vorlesungen iiber Gasthcorie (T.eipzig, 1896 -1898) ; S. H. Burbury 
Kinetic Theory of Gases (C'ambridge, 1899), and papers by L. Boltz- 
mann in Wien. Sitz. Ixxxvi. (18S2), Ixxxvii. (1883) ; P. G. Tait, 
*' Foundations of the Kinetic Theory of Gases,” Trans. R.S.E. 
xxxiii., XXXV., xxvi., or Scientific Papers, ii. (Cambridgt!, 1900). 
For recent work reference should be made to the current issues 
of Science Abstracts (London), and entries under the heading 
” Diffusion ” will be found in the general index at the end of each 
volume. (G. H. Bk.) 

DIGBY, SIR EVERARD (1578-1606), English conspirator, son 
of Everard Digby of Stoke Dry, Rutland, was born on the 16th 
of May 1578. lie inherited a large estate at his father’s death 
in 1592, and acquired a considerable increase by liis marriiige in 
1596 to Mary, daughter and heir of William Mulsho of Gothurst 
(now Gayhurst), in Buekingluimshire. He obtained a place in 
Queen Elizabeth’s household and as a ward of the crow'n was 
lirought up a Protestant ; but about 1 599 he came under the 
influence of the Jesuit, John Gerard, and soon afterwards joined 
the Roman Catholics. He supported Janu?s\s accession and was 
knighted by the latter on the 23rd of April 1603. In a letter to 
Salisbury, the date of which has been ascribed to May 1605, 
Digby offered to go on a mission to the pope to obtain from 
the latter a promise to prevent Romanist attempts against the 
government in return for concessions to the Roman Catholics ; 
adding that if severe measures were again taken against them 

within brief there will be massacres, rebellions and dc-sperale 
attempts against the king and state.” Digby had suffered no 
personal injury or persecution on account of his religion, but he 
sympathized with his co-religionists ; and when at Michaelmas, 
1605, the government had fully decided to return to the policy of 
repression, the authors of the Gunpowder Plot (q.v.) .sought his 
financial support, and he joined eagerly in the conspiracy. His 
particular share in the plan was the organization of a rising in the 
Midlands ; and on the pretence of a hunting party he assembled a 
body of gentlemen together at Danchurch in Warwickshire on the 
5th of November, who were to take action rmmedialely the news 
arrived from London of the successful destruction of the king 
and the House of Lords, and to seize the person of the princess 
Elizal^th, who was residing in the neighbourhood. The con- 
spirators arrived late on the evening of the 6th to tell their story 
of failure and disaster, and Digby, who possibly might have 
escaped the more serious charge of high treason, was persuaded by 
C-atesby, with a false talc that the king and Salisbury were dead, 
to fuither implicate himself in the plot and join the small band of 
conspirators in their hopeless endeavour to raise the country. He 
accompanied them, the same day, to Huddington in Worcester- 
shire and on the 7 th to Holbeche in Staffordshire. I’he following 
morning, however, he almndoned his companions, dismissed his 
servants except two, who declared “ they would never leave him 
but against their will,” and attempted with the.se to conceal him- 
self in a pit. He was, however, soon discovered and surrounded. 
He made a last effort to break through his captors on horseback, 
but was taken and conveyed a prisoner to the Tower. His trial 
took place in Westminster Hall, on the 27th of January 1606, and 
alone among the conspirators he pleaded guilty, declaring that 
the motives of his crime had iDcen his friendship for Catesby 
and his devotion to his religion. He was condemned to death, 
and his execution, which took place on the 31st, in St PauPs 
Churchyard, was accompanied by all the brutalities exacted by 
the law. 

Digby was a handsome man, of fine presence. Father Gerard 
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extols his skill in sport, his “ riding of great horses,'* as well as his 
skill in music, his gifts of mind and his religious devotion, and 
concludes “ he was as complete a man in all things, that deserved 
estimation or might win affection as one should sec in a kingdom.” 
Some of Digby’s letters and papers, which include a poem 
before his execution, a last letter to his infant sons and corre- 
spondence with his wife from the Tower, were published in The 
Gunpowder Treason by Tliomas Barlow, bishop of Lincoln, in 
3679. He left two sons, of whom the elder. Sir Kcnelm Digby, 
was the well-known author and diplomatist. 

See works on the Giin])Owdcr Blot ; Narrative of Father Gerard, 
in Condition of the Catholics tinder James 7 . by J. Morris (1872)! 
&c. A life of Digby under the title of A Life of a Conspirator, 
by a Romisli Recusant (Thomas Longue ville), was pubUslunl in 
1895- (P. C. Y.) 

DIGBY, SIR KENELM (1603-1665), English author, diplom- 
atist and naval commander, son of Sir Everard Digby (^.7».), 
was born on the nth of July 3603, and after his father’s execution 
in 1606 resided with his mother at Gayhiirst, being brought up 
apparently as a Roman Catholic. Tn 1617 he accompanied his 
cousin. Sir John Digby, afterwards ist earl of Bristol, and then 
ambassador in Spain, to Madrid. On his return in April 1618 he 
entercfl filouc<^stcr Hall (now Worcester ('ollege), Oxford, and 
studied under Thomas Allen (1542 -1632), the celebrated mathe- 
matician, who was much impressed with his abilities and chilled 
him the Miraudula, i.e. the infant prodigy, of his age.^ Tie left 
the university without taking a degree in 3620, and travelled 
in France, where, according to his own account, he ins])ired an 
uncontrollable yiassion in the queen-mother, Marie de’ Medici, 
now’ a lady of more than mature age and charms ; he visitcfl 
Florence, and in March 1623 joined Sir John Digby again at 
Madrid, at the time when TVince* Gharlcs and Buckingham arrived 
OR their adventurous e.xpedition. Tie. joined the prince's house* 
Jiold and returned with him to hhigland on the 5th of OctolxT 
1623, being kniglited by James T. on the 23rd of Octolier and 
receiving the api.)ointm<?nt of gentleman of the privy chamber to 
Prince Cliarles. In 1625 he marrii'd .secretly Venetia, daughter of 
Sir Tidw'ard Hanley of Tonge Giistle, Shropshire, a lady of extra- 
ordinary beauty and intellectual iitlainments, l)ut of doubtful 
virtue. DigTiy was a man of great stature, and bodily .strength. 
Edward Hyde, afterwards carl of Clarendon, wlu) with Ben 
Jonson was included among his most intimate frietais, describes 
him as a man of A cry extraordinary person and presence which 
drew the eyt.'s of all men upon him, a wonderful graceful 
behaviour, a flowing courtesy and civility, and such a volubility 
of language as surprised and delighted.’’ ^ Digby for some lime 
was excluded from public emphiyment by Buckingham's jcalou.sy 
of his cousin, Lord Bristol. At length in 1627, on the latter's 
advice, l hgl)\' determined to attempt “ some generous action,” 
and on the 22nd of December, witli the approval of the king, 
embarked as a privateer with two ships, with the object of attack- 
ing tht‘ T' rench ships in the \’enetian harbour t)f Scandcroon. On 
the 18th of January he arrived off (nbraltar and captured several 
Spanish and Flemish vessels. J"rom the 1 5th of l^ebruary to the 
27th of March he remained at anchor off Algiers on account of the 
sickness of his men, and extracted a promise from the authorities 
of better treatment of the TCnglish slops. He seized a rich Dutch 
vessel near Majorca, and after otluT adventures gjiined a complete 
victorv over the French and Venetian ships in the harbour of | 
Scanderofin on the nth of June. His .successes, liowevei, brought | 
upon the Englisli merchants the risk of rc'prisals, and he was urged 
to depart. Tic returned home in triumph in February 1620, and 
was well received by the king, and was made a commissioner of 
the na^'v in October 3630, but his proceedings were disavowed on 
account of the complaints of the Venetian ambassador. In 1633 
Lady Digbv died, and ht;r memory was celebrated by TTen Jonson 
in a series of poems entitled Eupheme, and by other jxiets of 
the dav. Digby retired to Gresham follege, and exhibited ex- 
travagant grief, maintaining a seclusion for Iwm years. About j 
this time Digby professed himself a Protestant, but by October | 
1635, while in France, he had already returned to the Roman ■ 

^ Letters by Eminent Persons (Aubrey’s Lives), ii. 324. . 

* Life and Continuation. '■ 


Gatholic faith.® In a letter dated the 27th of March 1636 Laud 
remonstrates with him, but assures him of the continuance of his 
friendship.^ In 1638 he published A Conference with a Lady about 
choice of a Religion, in which he argues tliat the Roman Church, 
possessing alone the qualifications of universality, unity of 
doctrine and uninterrupted apostolic succession, is tlic only true 
church, and that the intrusion of error into i is impossible. The 
same subject is treated in letters to George Digby, afterwards 
2nd earl of Bristol, dated the 2nd of November 1638 and the 29lh 
of November 1639, which were published in 1651, as well as in 
a further Discourse concerning Infallibility in Religion in 3652. 
Returning to England he associated himsedf with the queen and 
her Roman Catholic friends, and jiancd in the apfxal to the 
English Romanists for money to supyxirt the king's Scottish 
cx|>edition.® In consequence he was summoned to the bar of 
the Hou.se of Commons on the 27th of January 1641, and the 
king was petitioned to remove him with other recusants from his 
councils. He left England, and while at Paris killed in a duel a 
French lord who had insulted ('harles I. in his presence. I^ouis 
XIII. Look his part, and furnished him with a military (escort into 
Flanders. Returning home he was imprisoned, by order of the 
House of ('ommons, early in i6.|2, successively in the “ Three 
Tobacco Pip(^s nigh ('haring Cross,” where his delightful con- 
I versation is said to have transformed the prison into ” a p1a<x* of 
delight ® and at \Vinehi*ster House. 1 le was finally releas(?d and 
allowed to go to ]‘'ranee on the 30th of July 1643, through the 
intervention of the queen of France, Anne of Austria, on condition 
that he would neither promote nor conceal any ])lots abroad 
against the English governnuait. 

Jlefore leaving England an attempt was made to draw from 
him an admission that Laud, with whom he had been intimate, 
I had desired to lx* made a cardinal, but Digby denied tliat th(^ 

I archbishop had any leanings towards Koine. On tlie 1st ()f 
I November 1643 it w^as res<)lv(*(l by the ('ommons to conli.scate his 
i property. He published in l^ondon the samt^ year Observations 
I on the 2 ^nd stanza in the gth canto of the :>nd book of Spenser's 
; Faerie Queene,-' the MS. of which is in the f'.giTton colleclion 
(British Museum, No. 2725 f. 117 b), and Observations on a 
' surreptitious and unauthorized (;dition of the Riiigio Medici, by 
: Sir Thomas Browne, from the Roman Catholic point of view, 

’ Nvhieh drew a severe rebuke from the author. After his arrival 
; in Paris he published his chief y)liiloso])hical works, Of Jiodics 
: and Of the Immotlalily of Man's Soul (1644), autograph MSS. of 
which arc in the Bibliothet|ue Ste Cieiicvieve at ]*aris, and made 
! the actjuaintance of Descartes. He wa.s ap])oinl(‘d Ijy (Jueen 
Henrietta Maria her (rha.ncelU>r, and in the summer of 36.15 was 
despatched by her to Rome to obtain assistanci-. Digby promised 
the conversion of diaries and of his chief supporL rs. At first liis 
clo()uent:c made a great im])ression. l*o]x Innoeent X. declared 
that he spoke not merely as a Catliolic but as an ecclc.slastic. 
But the al)seriee ol any warrant from Charles himself roused 
suspicions as to the solidity of his assurances, and he obtained 
nothing but a. grant of 20,000 crowns. A violent quarrel with the 
|M)pe followed, and he nrtiirned in 1646, having eon.senti’d in the 
queen’s name t(» eom])let.e religious freedom for the Roman 
Catholics, l)otli in I'.ngland and Irelaml. l(» an independent pari ia- 
ment in Ireland, and to the surrender of Dublin and all the Irish 
f(»rtresses into the hands of the Roman Catholics, the king’s 
troops to be emplf)y«?d in enforcing the articles and the pope 
granting about £36,000 with a promise ‘'f fur her payments in 
(»blaining direct assistance. In I'chniarv 1640 Digby was invited 
to c(»me to England to arrange a proposed lolerathmof the Roman 
Caiholies, but on bis arrival in May the rheme had already been 
ahaTidoned. He was again bani bed on the 31st of August, and 
it was not till 1654 that he was allowed by he ( ouncil of state to 
return. He now entered into close relations with Cromwell, from 
whom he hoped to obtain toleration for the Roman Catholics, and 
whose alliance he desired to secure for France rather than for 

® Strafiord's Ixtkrs. i. 474. 

* Laud’s Works, vi. 447. 

® Thomason Tracts, Bril. Miis. E 164 (15). 

® A n haeolot^ia Caniiana, ii. Joo. 
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Spain, and was engaged by Cromwell, much to the scandal of both 
Royalists and Roundheads, in negotiations abroad, of which the 
aim was probably to prevent a union between those two foreign 
powers. He visited Germany, in 1660 was in Paris, and at tlie 
Restoration returned to Kngland. He was well received in spite 
of his former relations with Cromwell, and was confirmed in his 
post as Queen Henriettii Maria's chancellor. In January 1661 
he delivered a lec’ture, which was published the same month, at 
Gresham (^)llegc, on the vegetation of plants, and Iwcame an 
original member of the Royal Society in 1663. In January 1664 
he was forbidden to appear at court, the cause assigned being that 
he had interposed too far in favour of the 2nd earl of Bristol, 
disgraced by the king on account of the charge of high treason 
brought by him against Clarendon into the House of Lords. The 
rest of his life was spent in the enjoyment of literary and scientific 
society at his house in (!ovent Garden. He died on the nth of 
June 1665. He had five children, of whom two, a son and one 
daughter, survived him. 

Digby, though he posse.ssed for the time a considerable know- 
ledge of natural science, and is said to have been the first to 
explain the necessity of oxygen to the existence of plants, bears 
no high place in the history of science. He was a firm believer in 
astrology and alchemy, and the extraordinary fables which he 
circulated on the subject of his discoveries are evidence of any- 
thing rather than of the scientific spirit. In 1656 he made public 
a marvellous account of a city in Tripoli, petrified in a few hours, 
which he printed in the Mcrcurius Politicus. Malicious reports 
had l)cen current that his wife had been poisoned by one of his 
pr(fScriptions, viper wine, taken to preserve her beauty. Evelyn, 
who visited him in Paris in 1651, describes him as an ‘‘ errant 
mountebank.” Henry Stubbes characterizes him as “ the ver\' 
Pliny of our age for lying,” and l^ady Fanshawe refers to the .same 
“ infirmity.” ^ His famous “ powder of sympathy,” which seems 
to have b(M*n only povvtler of “ vitriol,” healed w’ithout any 
contact, l)y being inerely applied to a rag or bandage taken from 
the wound, and l)igby records a miraculous cure by this means in 
a lecture given by him at Montpellier on this subject in i65S, 
published in hVench and ICnglish the .same year, in German in 
ibfio aivl ill Dutcli in 1663 ; but Digby ’s claim to its original 
discovery is doubtful, Nathaniel Highmore in his Histoiy of 
Generation (r05i,p. 113) calling the powder “ 'lalbot’s powder,” 
and ascriliing its invention to Sir Gilbert 1 albot. Some of Digby 's 
pills and preparations, however, described in The Closet of the 
Eminently !. earned Sir Kenelni Di^hy Knl. Opened (publ. 1677), 
arc said to make less demand upon the faith of patients, and his 
injunction on the subject of the making of tea, to let the water 
“ remain upon it no longer than you can say the Miserere P.salm 
very leisurely,” is one by n(» means to be ridiculed. As a philo- 
so]jher and an Aristotelian Digby shows little originality and 
followed the methods of the .schoolmen. His Roman Catholic 
orthodoxy mixed with rationalism, and his political opinions, 
according t o which any existing authority should receive support, 
were evidenllv derived from Thomas White (1582-1676), the 
Roman (.atholic philosopher, who lived wdth him in France. 
V\Tiite pulilishcd in 1651 Insiilutionnm Peripatelicorum libri 
quinqne, purporting to expound Digby 's “ peripatetic philo- 
sophy,” but going far btfyond Diglw's published treatises. 
Digby ‘s Memoirs are composed in the high-flown fantastic manner 
then usual when recounting incidents of love and adventure, 
but the style of his more sober works is excellent. In 1632 he 
presented to the Bodleian library a collection of 236 MSS., be- 
queathed to him l)y his former tutor Thomas Allen, and described 
in Cntalofii eodicum mamtscriptorum bibliothecae Bodleianagf by 
W. 1). Macra\’, part ix. Besides the w'orks already mentioned 
Digby translali'ci A Treatise of adhering io God written by Albert 
the Great, Bishop of Baiisbon (1653) ; and he was the author of 
Private Memoirs^ published by Sir N. H. Nicholas from Harleian 
MS. with introduction (1827) ; Journal of the Scanderoon 
Voyof^e in 162S, printed by J. Bruce with preface (Camden 
Society , i868) ; Poems jmni Sir Kenelm Dif^by’s Papers . . . with 

' D/V/. of Kat. Biof;. .sub “ Digby.'* Sec also Robert BovK'’s 
Workfi (1744), v. 302. 


preface and notes (Roxburghe Club, 1877) ; in the Add. MSS. 
34,362 f 66 is a poem Of the Miserys of Man, probably by Digby ; 
Choice of Expe mental Receipts in Physick and Chirurgery . . . 
collected by Sir K. Digby (1668), and Chymical Secrets and Rare 
Experiments were published by G. Hartman, who describes 

himself as Digby 's steward and laboratory assistant. 

See tlic Life of Sir Kenelm Digby by one of his Descendants 
<T. Longiicville), 1896. ( 1 \ C. Y.) 

DIGBY, KENELM HENRY (1800-1880), English writer, 
youngest son of William Digby, dean of Clonfert, was born at 
Clonfert, Ireland, in 1800. He was educated at Trinity College, 
('ambridge, and soon after taking his B.A. degree there in 1819 
became a Roman Catholic. He spent most of his life, which was 
mainly devoted to literary pursuits, in London, where he died on 
the 22nd of March 3880. Digby* reputation rests chiefly on his 
earliest publication, The BrnadsUme of Honour, or Rules for the 
Gentlemen of England (1822), which conbuns an exluuistivi* survey 
of medieval customs, full of quotations from varied sources. The 
work w^as subsequently enlarged and issued (1826-1827) in four 
volumes entitled : Godefridns, Tancredus, Morns and Orlandus 
(numerous re -impressions, the best of which is the edition 
brought out by B. Quarilch in five volumes, 1876-1877). 

Among Digby’.s other works are : Mores ('atholiri, or Ages of 
Faith (11 vols., London, 1831-18^0) : Compitum ; or the Meeting of 
the at the Catholic Church (7 vols., T^ondon, 1848-1854) ; The 

Lovers' Scat, Kaihe.mirina ; or Common Things in relation to Beauty, 
Virtue and Faith (2 vols., T.ondon, 1856). complete list is given 
in J. Gillow’s Bibliographical Dictionary of English Catholics, ii. 
81-83. 

DIGENES ACRITAS, BASILIUS, Byzantine national hero, 
probably lived in the loth century. He is named Digencs (of 
double birth) as the son of a Moslem father and a Christian 
mother ; Acritas (dicpa, frontier, boundary), as one of tin; fron- 
tier guards of the emyiire, corresponding to the Roman milites 
limitanei. The chief duty <»f these aeritae consisted in repelling 
Moslem inroads and the raids of the apelatae (cattle-lifters), 
brigands who may be compared with the more modern Klephts. 
'rhe original Digcncs epic is lost, but four poems are extant , in 
which the different incidents of the legend have been worked 
up by different hands. The first of these consists of about 4000 
lines, written in the so-called “ political ’* metre, and was dis- 
covered in the latter part of the 19th century , in a i6th-(:cntiiry 
MS., at Trebizond ; the other three MSS. w(Te found at Grotta 
Ferrata, Andros and Oxford. The poem, which has been com- 
pared with the Chanson de Roland and the Romance of the Cid, 
undoubtedly contains a kernel of fact, altliough it cannot lie 
regarded as in any sense an historical record. 'Hie scene of action 
is laid in Cappadocia and the district of the Euphrates. 

Editions of tlu? Trcl»i/ond MS. by C. Sathas and E. Lc'grand in 
the Collection des mornimenls pour servir d V etude dc la languc neo- 
twlUnique, nrw seriis, vi. (1875), and by S. Joannidrs (Constaiitinoph*, 
1887). See monoj^ciphs by A. T.uher (Sal/.biirg, .1885) and (L 
Wartenberg (Berlin. i.Sf)7). Full inforniation will b(^ found in 
C. Krumbacher’s Ceschichte der hysantinischen Littcratur, ]). 827 
(2nd cd., 1897) : see also G. Schlumberger, L'^popic Byzantine d 
la fin dn dixidme sitVle (1897). 

DIGEST, a term ii.sed generally of any digested or carefully 
arranged collection or compendium of written matter, but more 
particularly in huv of a compilation in condensed form of a body 
of law^ digested in a systematical method ; e.g. the Digest (Digesta) 
or Pandects (Yldvt^cKTai) of Ju.stinian, a collection of extracts 
from the earlier jurists compiled by order of the emperor 
Justinian. The word is also given to the compilations of the 
main points (marginal or hand-notes) of decided cases, usually 
arranged in alplmbetieal and subject order, and published under 
such titles as “ Common Law^ Digest,” “ Annual Digest,” &c. 

DIGESTIVE ORGANS (Pathology). Several facts of im- 
portance have to lie borne in mind for a proper appreciation of 
thc^ pathfilogy of the organs concerned in digestive processes (for 
the anatomy see Alimentary Canal and allied articles). In 
the first place, more than all other systems, the digestive comprises 
greater range of structure and exhibits w ider diversity of function 
within its domain. Each separate structure and each different 
function presents special pathological .signs and symptoms. 
Again, the duties imposed upon the system liave to be performed 
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notwithstanding constant varuitions in the work set them. The 
crude articles of diet offered them vary immensely in nature, bulk 
and utility, from which they must elaborate simple food-elements 
for absorption, incorporate them after absorption into complex 
organic substances properly designed to supply the constant needs 
of cellular activity, of growth and repair, and fitly harmonized 
to fulfil the many requirements of very divergent processes and 
functions. Any form of unphysiological diet, each failure to 
cater for the w^ants of any special tissue engaged in, or of any 
processes of, metabolism, carry with them pathological signs. 
Perhfips in greater degree than elsewhere are the individual 
sections of the digestive system dependent upon, and closely 
correlated with, one another. The lungs can only yield oxygen 
to the blood when the oxygen is uncoml lined ; no compounds 
are of use. The digestive organs have to deal with an enormous 
variety of compound bodies, from which to obtain the elements 
necessary for protoplasmic upkeep and activity. Morbid lesions 
of the respiratory and circuliitory systems are frequently capable 
of compensation through increased activ ity elsewhere, and the 
symptoms they give rise to follow chiefly along one line. ; diseases 
of the digestive organs are more liable to occ^ision disorders 
elsewhere than to excite compensatory actions. The digestive! 
system includes every organ, function and process concerned 
with the utilization of food-stuffs, from llu; moment of their 
ent.rance into the mouth, their ])r(;paration in the canal, assimi- 
lation with the tissues, their employment therein, up to their 
excretion or expulsion in the form of wasttj. ICach portion 
resembles a link of a continuous chain ; each link depends upon 
the integrity of the others, the weakening or breaking of onv 
straining or making impotent the chain as a wluile. 

The nuicoiis membrane lining the alimentary tract is the part 
most subject to pathological alterations, and in this connexion 
it .should be remembenHl that this membrane difTers both in 
structure and functions thro\ighou1. the tract. (.Chiefly protective 
from the mouth to the cardia, it i.s secretory and absorlnmi in the 
stomach and bowel ; while the glandular cells forming part of it 
secrete l)oth acid and alkaline fliii<ls, several ferments or miieus. 
Over the dorsum of th(! tongiu! its modified cells siib.serve the 
sens(! of taste. Without, eonncTted wdth it by the submucous 
connective ti.ssue, is placed the muscular coat, and externally over 
the greater ]>ortion of its length tlie peritoneal serous membrane. 
All parts are .supplied with blo()d-ve.s.sels, lymph-ducts and 
nerves, the last belonging cither to local or to central circuits. 
Associated with the tract are the salivary glands, the liver and 
the pancreas ; while, in addition, lymphoid tissue is met with 
diffusely scat tcred throughout the lining membranes in the tonsils, 
appendix, solitary glands and Tcyer’s patches, and the mesenteric 
glands. The functions of the various parts of the systcw in whose 
lesions W'e are hiTe interested are many in niirnbcr, and can only 
be summarized here. (For the physiology of digestion se<‘ 
Nutrition.) Broadly, thev may be given as : (1) Ingestion and 
swallowing of food, transmission of it through the tr.act, and 
expulsion' of the waste material ; (2) secretion of acids and 
alkalis for the performance of digestive processe: . aided by (3) 
elaboration and addition of complex bodies, termed enzymes 
or fiTinenls; (.|) .secretion of mucus; (5) protection (»f the body 
ag.iinst organismal infection, and against toxic products ; (6) 
absorption of food elements and reconstitution of tliem into 
complex siil.)stances fitted for metal»olic application ; and (7) 
excretion of the waste products of protoplasmic! action. 'JTiese 
functions may 1)0 altered by disease, singly or in conjunction ; it 
is rare, however, to find but one affected, while an apparently 
identical disturbance of function may often arise from totally 
different organic lesions. Another point of importance is .y^en in 
the close interdependence which exists between the secretions (»f 
acid and those of alkaline reaction. The diffenmee in re^iiction 
seems to act mutath mutamlis as a stimulant in each instance. 

General Diseases. 

In all sections of the alimentary Ciinal actively engaged in the 
digestion of food, a well-marked local engorgement of the blood- 
vessels supplying the walb occurs. The hyperaemia abates soon 


after completion of the special duties of the individual sections. 
'Fhis normal condition may be abnormally exaggerated by over- 
stimulation from irritant poisons introduced into the 
canal ; from too rich, too copious or indigestible 
articles of diet ; or from too prolonged an experience 
of some unvaried kind of food-stuff, especially if large quantities 
of it are necessary for metabolic needs ; entering into the first 
stage of inflammation, acute hyperaemia. More important, 
because productive of less tractable les}on.s, is pa.ssive congestion 
of the digestive organs. Whenever the flow of blood into the 
right side of the heart is hindered, whether it arise from di.seasc 
of the heart itself, or of the lungs, or proceed from obstruction in 
some part of the piwtal system, the damming-back of the venous 
circulation speedily produces a more or less pronounced stasis of 
the blood in the walls of the alimentary canal and in the associated 
abdominal glands. 'Jlie lack of a .snfiicienlly vigorous flow of 
blood is followed by rleficient secretion of digestive agents from 
the glandular elements involvetl, by decreased motility of the 
muscular coats of llie stomach and bowel, and lessened adapt- 
ability throughout for dealing with even slight irregular demands 
on their powers. The mucous membrane of the stomach and 
bowel, less al)le to withstand the effects of irritation, even of a 
minor character, readily passes into a. condition of chronic 
catarrh, while it fre(]iiently is the seat of small abrasions, 
haemorrhagic erosions, which may cause vomiting of blood and 
the appearance of blood in the stools. Obslniction to th(! flow 
of blood from the liver leads to dilatation of its blood-vessels, 
consefjuent pressure upon the hepatic cells adjoining hem, and 
their gradual loss c)f function, or even atrophy and degeneration. 
In addition to the results of such passive congestion exhibited 
bv the stomach and bowel as noted above, passive congestion 
of the liver is often accompanied by varicose enlargement of the 
abdomiriiil veins, in particular f>f lho.se w’hich surround the lower 
end of the otjsopluigiis, ihv lowest part of the rectum and anus. 
In the latter j)osition these dilated veins constitute what are 
known as liaernorrhoifls or piles, internal or external as their 
siti! lies w ithin or outside th(! anal aj>erture. 

'J*he Ttmeous and serous membranes of the canal and the 
glandular <‘lements of Ihi! associated organs are the parts most 
subjeti, to inflammatory affections. Among the several .sections 
of the dig<!Niive tract itself, the, oesophagus and jejunum are 
singularly exempt, from inflammatory processes ; the fauces, 
.stomach, caei;iirn and appendix, ileum, mouth and duodenum 
(including the ojH^ning of the common bile-duct), are more 
commonly involved. Slownlitis, or inflammation of the mouth, 
ha.s manv predisposing factors, but it has now been 
definitely clelerniined that its exciting cause is always I"''*"*’ 
some form <»f micro-t>rganisni. An\ condition favouring 
oral .sej'sis, as carious teeth, pvorrh(W‘a alveolaris (a. dis- 
charge of pus due tf» inflamed granulations round carions toth), 
granulations beneath thick crusts of tartar, or an irritating tooth 
plate, favr)urs tiie grow'lh of pyogenic organisms and hence of 
stomatitis. Many varieties of this di.sea.se have lx»en described, 
but all are forms of “ pyogenic ” or “ septic stomatit.is.^’ This in 
its mildest form is catarrhal or erythematous, and is attended 
only by slight swelling tenderness and salivation. In its next 
.sta"e of acuteness it is known as “ membranous,-’ as a false 
membrane is produced somewhat resembling tliat due to 
diphtheria, Ihoiigh caused by a .staphylococcus only. A still 
more acute form is “ ulciTative,” which muy g</ ttv to the forma- 
tion of an ab.scess beneath the longue. Scarlet fever usually 
gives rise to a slight inflammation of the mouth followed by 
desquamation, but more rarely it is accompanied by a most 
severe oede.matoiis stornatitis with glossitis and tonsillitis. 
Krvsipelas on th<‘ fai^e may infect the month, and an iicnte 
stomatitis due tf> the diphtheria barilhis, Klel>.s-l.oeff'ier bacillus, 
has been described. A distinct and V(‘ry dang<Tf)US form of 
stomatitis in infants and young children is known as “ aphthous 
stomatitis” or “thrush.” This is caused by the grf>wth of 
Oidium albicans. It is always preceded by a gaslm-enteritis and 
dry mouth, and if this is not attended to, soon attracts attention 
by the little white raised palclies surrounded by a dusky red zone 
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scattered on tongue and cheeks. Epidemics have occurred in 
hospitals and orphanages. Mouth breathing is the cause of many 
ills. As a result of this, the mucous membrane of the tongue, &c., 
becomes dry, micro-organisms multiply and the mouth becomes 
foul. Also from disease of the nose, the upper jaw, palate and 
teeth do not make proper progress in development. There is 
overgrowth of tonsils, and adenoids, with resulting deafness, and 
the child’s mental development suffers. An ordinary “sore 
throat ” usually signifies acute catarrh of the fauces, and is of 
purely organisraal origin, “ catching cold ” being only a secondary 
and minor cause. In “ relaxed throats ” there is a chronic 
catarrhal state of the lining membrane, with some passive con- 
gestion. The tonsils arc peculiarly liable to catarrhal attacks, 
as might a priori be expected by reason of their Cerberus-like 
function with regard to bacterial intruders. Still, acute attacks 
of tonsillitis appear on good evidence to be more common among 
individuals predisposed constitutionally to rheumatic manifesUi- 
tions. Cases of acute tonsillitis may or may not go on to suppura- 
tion or quinsy ; in all there is great congestion of the glands, 
increased mucus secretion, and often secondary involvement of 
the lymphatic glands of the neck. Ktjpeated acute attacks often 
lead to chronic inflammation, in which the glands are enlarged, 
and often hypertrophied in the true sen.se of the term. The 
oesophagus is the seat of inflammation hut seldom. In infants 
and young children thrush due to Oidium albicans may spread 
from the mouth, and also a diphtheritic inflammation spreads 
from the fauces into the oesophagus. A catarrhal oesophagitis 
is rarely seen, but the commonest form is traumatic, due to the 
swallowing of b<nling water, C(»rrosive or irritiinl subsUinces, &c. 
A non-malignant ulceration may result which later leads on to 
an oesophageal stricture. The physical changes presented by the 
coats of the stomach and the intestine, the subjects of catarrhal 
aUack.s, closely resemble one another, but differ .symptomatic- 
ally. Acute catarrh of the stomach is associated with intense 
hy|)€racmia of its lining coats, with visible engorgement and 
swelling of the mucous membrane, and an excessive secretion of 
mucus. The formation of active gastric juice is arrested , digestion 
ceases, peri.sta1tic movements are sluggish or al)sent, unless .so 
over-stimulated that they act in a directi<»n the reverse of the 
normal, and induce expulsion of the gastric contents by vomiting. 
Th<; gastric contents, in whatever degree of dilution or concentra- 
tion they may have been ingested, when ejected are of porridge- 
thick consistency, and often but slightly digested. Such 
conditions may succeed a .severe alcoholic bout, be caused by 
irritant substances taken in by the mouth or arise from fer- 
mentative processes in the stomacli contents themselves. Should 
the irritating material succetrd in passing from the stomach into 
the bowel, sinnlar physical signs are present ; but as the quickest 
path offered for the expulsion of the offending substances from 
the l)ody is downwards, peristalsis is increased, the flow of fluid 
from the intestinal glands is larger in bulk, though of less potency 
as regards its normal iictions, than in health, and diarrhoea, with 
removal of the irritant, follows. As a general rule, the more 
marked tlie involvement of the large bowel, the .severer and more 
fluid is the resultant diarrhoea. Inflammation of the stomach 
may be due to mechaniciil injury, thermal or chemical irritants 
or invasion by micn)-organisTns. Also all the symptoms of 
ga.stric catarrh may be brought on 1))- any acute emotion. The 
commonest meclianical injury is that due to an exce.ss of food, 
especially when following on a fast ; poisons act as irritants, and 
also the weevils of cheese and the larvae of insects. 

Inflammatory affections of tlie caecum and its attached 
appendix vermiformis an? very common, and give rise to several 
S[)ecial symptoms and signs. Acute inflammatory appendicitis 
appears to he increasing in frequency, and is lussociated by many 
with the modern deterioration in the teeth. Constipation 
certainly predisposes to it, and it appears to be more prevalent 
among medical men, commercial travellers, or any engaged in 
arduous callings, subjected to irregular meals, fatigue and 
exposure. A foreign body is the exciting cause in many ca.ses, 
though less commonly so than was formerly imagined. The 
inflammation in the appendix varies in intensity from a ver\’ 


slight catarrhal or simple form to an ulcerative variety, and much 
more rarely to the acute fulminating appendicitis in which 
necrosis of the appendix with abscess formation occurs. It is 
always accompanied by more or less peritonitis, which is pro- 
tective in nature, shutting in the inflammatory process. Very 
similar symptomatically is the condition termed perityphlitis, 
doubtless in former days frequently due to the appendix, an acute 
or chronic inflammation of the walls of the caecum often leading 
to abscess formation outside tlie gut, with or without direct 
communication with the canal. The colon is subject to three 
main forms of inflammation. In simple colitis the mucous 
membrane of the colon is intensely injected, bright red in colour, 
and secreting a thick mucus, but there is no accompanying 
ulceration. It is often found in association with some constitu- 
tional disease, as Bright’s disease, and also with cancer of the 
bowel. But when it has no association with other trouble it is 
probably bacterial in origin, tlie BactUiis efUeritidis spirogenes 
having been isolated in many cases. The motions always contain 
large quantities of mucus and more or less blood. A second very 
severe form of inflammation of the colon is known as “membran- 
ous colitis,” and this may be either dyspeptic, or secondary to 
other diseases. In this trouble membranes are passed per anum, 
accompanied by a pain so intense as often to Ciiuse fainting. In 
severe cases complete tubular casts of the intestine have been 
found. Often the motions contain very little faecal matter, but 
consi.st only of membranes, mucus and a little blood. A third 
form is that known as “ ulcerative colitis.” Any part of the large 
intestine may be affected, and the ulceration shows no special 
distribution. In severe cases the muscular coat is exposed, and 
perforation may ensue. Tlie number of ulcers varies from a few 
to many dozen, and in size from a pea to a five-shilling piece. 
Like all chronic intestinal ulcers they show a tendency to become 
transverse. 

C'hronic catarrhal affections of the stomach are very common, 
and often follow upon repeated acute attacks. In them the 
connective tissue increases at the expense of the glandular 
elements ; the mucous membrane becomes thickened and less 
active in function. Should the muscular coat be involved, the 
elasticity and contractility of the organ suffer ; peristaltic move- 
ment is weakened ; expulsion of the contents through the pylorus 
hindered ; and, aggravated by these effects, the condition 
becomes worse, atonic dyspepsia in its most pronounced form 
results, with or without dilatation. Chronic vascular congestion 
may occasion in process of time similar signs and symptoms. 

Duodenal catarrh is constantly associated with jaundice, indeed 
is most probably the commonest cau.se of catarrhal jaundice; often 
it is accompanied by catarrh of the common bile-duct. Chronic 
inflammation of the small intestine gives rise to less prominent 
.symptoms than in the stomach. It generally arises from more than 
one cause ; or rather secondary causes rapidly Ixjcome as import- 
ant as the primary in its incidence, ('hronic congestion and pro- 
longed irritation lead to deficient sc*cretion and sluggish peristalsis; 
these effects encourage intestinal putrefaction and auto-intoxi- 
cation ; and these latter, in turn, increase the local unrest. 

The intestinal mucous membrane, the peritoneum and the 
mesenteric glands are the chief sites of tul)crcular infection in 
the digestive organs. Rarely met with in the gullet and 
stomach, and comparatively seldom in the mouth and 
lips, tubercular inflammation of the small intestine 
and peritoneum is common. Tubercular enteritis is a frequent 
accompaniment of phthisis, but may occur apart from tubercle 
of other organs. Children are especially subject to the primary 
form. TulxTcular peritonitis often is present also. The in- 
flammatory process readily tends towards ulcer formation, with 
haemorrhage and sometimes perforation. If in the large bowel, 
the symptoms are usualb' less acute than those characterizing 
tiiljcrcular inflammation of the small intestine. The appendix 
has been found to be the seat of tubercular processes ; in the 
rectum they form the general cause of the fistulae and abscesses so 
commonly met with here. Tubercular peritonitis may be primary 
or secondary, acute or chronic ; occasionally very acute cases arc 
seen running a rapid course ; the majority are chronic in type. 
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The tubercles spread over the surface of the serous membrane, 
and if small and not very numerous may give rise in chronic 
cases to few symptoms ; if larger, and especially when they 
involve and obstruct the lymph- and blood-vessels, ascites follows. 
It is hardly possible that tulicrcular invasion of the mestintcric 
glands can ever occur unaccompanied by [H^ritoneal infection ; 
but when the infection of the glands constitutes the most pro- 
minent sign, the term lahes mesentmea is sometimes employed. 
Here the glan ls, enlarged, form a dtmghy mass in the abdomen, 
leading to marked protrusion of the abdominal walls, with 
wasting eksewhere and diarrhoea. 

The liver is seldom attacked by tiil)ercle, unless in cases of 
general miliary tuberculosis. Now and then it contains liirge 
caseous tubercular masses in its substance. 

An important fact with regard to the tubercular processes Iti 
the digestive organs lies in the ready response to treatment shown 
by many cases of peritoneal or mesenteric invasion, j)articularly 
in the young. 

The later sequelae of syphilis display a predilecti(»n for the 
rectum and the liver, usually leading to the development of a 
stricture in the former, to a diffuse hepatitis or the formation 
of gummata in the second. In inherited syphilis the temporary 
teeth usually appear early, are discoloured and soon erumble 
away. The permanent teeth may he sound and healthy, but are 
often — especially the upper incisors — notched and stunted, when 
they are known as “ Hutchinson’s teeth.” As the result both of 
.syphilis and of tuben'le, the tissues of the liver and bowel may 
present a peculiar alteration ; tliey l)eeome amyl(»id, or lard- 
aceous, a condition in w'hich they appear “waxy,” are coloured 
dark mahogany brown with dilute iodine solutions, and show 
degenerative changes in th(‘ connective tissue. 

The Bacillus typhosus discovered by Kl)erth is the causal agent 
of typhoid fever, and has its chief seat of a.eti\ ity in the small 
intestine, more especially in the lower half of the ikaim. Attack- 
ing the lymphoid follicles in the mucous membrane, it causes first 
inflammatory enlargement, then necrosis and ulceration. The 
adjacent portions of the ituic<ius memliram? show acute catarrhal 
changes. Diarrhoea, of a .special “ pea-soup ” type, may or may 
not be present ; while haemorrhage from the bow(‘I, if ulcers have 
formed, is common. As the ulcers fre(|iiently extend down to the 
peritoneal coat of the bowel, perforation of this mi^rnhrane and 
extravasation into the peritoneal cavity is easily induced by 
irritants introduced into or elaborated in the bowel, acting 
physically or liy the excitation of hyper-peristalsis. 

True Asiatic cholera is due to the romma-barillus or .spirillum 
of cholera, which is found in the rice-water evacuations, in the 
contents of the intestine after death, and in the mucous membrane^ 
of the intestine just beneath the epithelium. It has not been 
found in the l)lood. It produces an intense irritation of the bowel, 
seldom of the stomach, W'ithout giving ri.se locally to any marked 
physical change ; it caustrs violent diarrhoea and copious di.s- 
charges of “ rice-water ” stools, consisting largely of serum 
swarming w-ith the organism. 

Dysentery gives rise to an inflammation of the large intestine 
and sometimes of the lower part of the ileum, resulting in exten- 
sive ulceration and accompanied by faecal discharges of mucus, 
muco-pus or blood. In some forms a protozoan, the Amoeba 
dysenieriae, is founti in tlu* stools -this is the amoebic dysentery ; 
in other cases a bacillus, Bacillus dysenteriae, is found— the 
bacillary dysentery. 

Acute parotitis, or mumps, is an infectious disease of the pan*lid 
glands, chiefly interesting bccfiuse of the association between it 
and the te.stcs in males, inflammation of the.se glands occasionally 
following or replacing the affection of the parotids. The causal 
agent is probaldy organismal, but has as yet escaped detection. 

The relative frequency with which malignant growths occur in 
the different organs of the digcsti\ e system may be gathered from 
the tabular analysis, on p. 194, of 1768 ca.ses recorded in 
the books of the Kdinburgh Royal Infirmary as having 
growtbM. treated in the medical and surgical wards lietween 

tnc years 18^2 and 1890 inclusive. Of the.se, 1263, or 71-44%^ 
were males ; 505, or 28.56 %, females. (See Table T. p. 194.) 


Jf the figures there given be classified upon broader lines, the 
results arc as given in I'able 11. p. 194, and speak for them- 
selves. 

The digestive organs are peculiarly sutiject to malignant 
disease, a result of the ince.ssant changes froin passive to active 
conditions, and vice versa, called for by n*peated introduction 
of food ; while the comparative frequency with which different 
parts are atiiicked depends, in part, upon the degree of irritation 
or changes of fum tion imposed U|)on them. Scirrhous, en- 
cephaloid and colloid forms of carcinoma occur. In Hu* stomach 
and oesophagus the scirrhous form is most common, the soit 
encephaloid form coming next. The most, common situation for 
cancerous growth in the stomach is the pyloric region. Walsh out 
of 1300 ca-ses found 60*8 near the pylorus, 11.4 % over the 
lesser curvature, and 4.7 % more or less over the w'hole. organ. 
The small intestine is rarely attacked by cancer ; the large 
intestine frciiuently. 'Die rectum, sigmoid ficxnre, caecum and 
colon an^ affected, and in this order, the cylindrical-! died form 
being the most comm<m. (arcinoma of the peritoneum is 
generally colloid in cliaracler, and is often st*coiulary Ingrowths in 
other organs. C ancer of the liver follows cancer of the stomach 
and rectum in freijuency of occurrence, and is relatively more 
common in f(‘males than males. Secondary invasion of the liver 
is a fref|iient scujuel to gastric cancer. 'J'he pancreas occasionally 
is the Seal of cancerous grow'lh. 

Sarcomata are not .so often met with in the digestive organs. 
When ])resent. they generally involve ihv peritoneum or the 
mesenteric glands . 'J'he 1 i vt;r is wmiet imes attacked , the stomach 
rarely. 

Denign tumours arc not of common <a*currcT\cc in the digestive 
organs. Simple growths of the salivary glands, cysts of the 
pancreas and polypoid tumours of tin; rectum arc the most 
fre(|uent. 

The intestinal canal is the haliital of the majority of animal 
parasites found in man. Frecpiently their j>resence leads to no 
morbid symptoms, local or general ; nor are tlu* symptoms, wlien 
llu*y do arise, always characteristic of the pre.sene<^ of 
parasites alone. Discovtrry of their bodies, or of their 
eggs, ie the stools is in most instances the only sati.s- 
faetorv pron'’ of their ])resence. 'I'he [larasites found in the bowel 
lielong ])rincij>ally to two natural groups, l^rotozoa and Mi'ta/oa. 
The great class of tlic Protozoa furnish amoebae, members of 
Sporozoa and Infusoria. The. amoebae, are almost invariably 
found in the large intestine ; one specif *s, indexed , is termed A mocha 
coli. Tlic frequently observed relation between attacks of 
dv.st*ntery and the presence of amoebae in the stools has led to the 
prfiposition that an Amoeba dysenterica f^xists, frausing the disease 
— a theory supported by the deteelion of amoebae in the eontents 
of dy.senteric ab.s(:esses of the liver. No symptoms of injury lf> 
health appear to accompany the presence of Sporfizoa in the 
bowel, wliile the species of Infusoria found in it the Cercomonas, 
and Trichomonas inirsfinaUs, and the Halantidium coli^ may or 
may not be guilty of jirolonging conditions within the bowel 
as have previously set up diarrhoea. 

The Metazoa siqiply examples of intestinal parasites frfim the 
rlas.ses Annuloida and Neinatoidea. To the former c lass belong 
the* various tapeworms found in the. small int<*stine of man. 
They, like other intestinal parasites, are destitute of any power 
of active digestion, simply absorbing tht; nutritious proceeds of 
the digestive processes of their hosts. Neni.itc»de w'or ms infest 
both tlie small and large intestine ; Ascaris lumbriroides, the 
eommon round worm, and the male Oxyuris vermictilaris are 
found in tin* small bowel, the adult female Oxyuris vermicularis 
and the Trirorephalus dispar in the large. 

The eggs of the Trichina spiralis, when introdut'cd with the 
food, develop in the bowel into larval forms which invade the 
tissues of the body , to find in the mu.^iclcs congenial .spots w herein 
to reach maturity. .Similarly, the eggs of the Kchinococcus 
are hatched in the bowel, and the embryos proc<*e<l to take 
up their abode in the tissu(?s iff the liody, developing into cysts 
capable of growth into mature worms after their ingestion by 
dogs. 
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Numbers of bacterial forms habitually infest the alimentary 
canal. Many of them are non-pathogenic ; some develop patho- 
genic characters only under provocation or when a 
parmlneM suitable environment induces them to act in such a 
manner ; others may form the matcries morhi of special 
lesions, or be casual visitors capable of originating disease if 
opportunity occurs. Apart from those organisms associated with 
acute infective diseases, disturbances of function and physical 
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Mal(‘S. 

Females. 

Doth Sexes. 

Orj'an or Tissue in 


Per- 

(Jrgim or 'I'issue in 


Pt?r- 

Organ or Tissue in 

Per- 

Order of Fretiiieucy 


centage. 

Order t)f I'recpiency 


centage. 

Ortit?r of Frequency. 

cc?ntage 

1 Stomach . 


22-5^1 

1 Stomach . 


22*37 

1 Stomacli 

22-49 

2 Up .... 


12-94 

2 Rectum 


17-24 

2 Kectiim 

1.V12 

3 Kcctum 



3 i.iver . 



3 Liver . . . 

10-02 

4 Tongue . 


11 •3() 

4 Peritonc?uni 


7-86 

4 Lip .... 

9- 89 

5 Oesophagus 


10-90 

5 Oesophagus 


5 * 3.1 

3 Oesojihagus . 

9*29 

6 Liver . 


7-80 

0 Sigmoid 


4*.53 

0 Tongue 

8-y6 

7 Jaw .... 



7 Pancreas . 


3 * 5-2 

7 Jaw • • . 

5-^5 

8 Mouth . 


2-S8 

8 Tongue 


3- 12 

8 J*critoiieuiii 

2-94 

9 'I'onsils . 


2-00 

9 Omentum . 


2.98 

9 Sigmoid 

2 - 5 f> 

lo Sigmoid flc?xiirc‘ 


T -77 

10 Lip .... 


2-57 

10 Mouth . 

2-40 

1 1 Parotid . 

\ 


1 1 J aw 


1'97 

11 Pancreas . 

j*8o 

12 Pancreas . 

j 

1*10 

J2 Colon . 

J 


12 Ton.sils . 

1*35 

13 Caecum. 

1 


13 Alxloinen . 

/ 

1-84 

i jOineiituin . . 

1*25 

J4 Peritoneum 

j 

0-94 

14 Intestine . 


i* 5 (> 

14 Parotid . . \ 


15 Colon . 


0-89 

15 Caecum 


I-.J 7 

15 Colon . . . i 

1 -12 

i(> Pharynx . 

] 


jh Mouth . 

1 


If) Caecum 

i-o8 

17 Intestine (site 


0-79 

17 Parotid 

j 

I*i8 

17 Intestine . . \ 


unknown) 

J 


iS Sjdenic flexure 


o*t>8 

1 8 Abdomen . . j 

.1 -oo 

jH Alidonu'ii . 


0-71 

19 Jejunum and 



19 Pharynx 

0-(>2 

19 Mesentery . 



ileum . 


0*78 

20 Mesentery . 

0-52 

20 Omentum . 

J 


20 Tonsils . 


0-68 

21 Jejunum and 'i 


21 Hepatic flexure 


0-39 

21 Pharynx . 

] 


ileum . • • 1 


22 Suhinaxillary . 

V 


22 Hej)atie. flexure 

\ 

1 

0-40 

22 Hepatic flexure j 

‘>*dl 

gland . 

l 


23 Mesentery . 

j 


23 Splt-nic flexure J 


2* Jejunum and 


0-31 

24 Sulimaxillary . 

\ 


24 Suhinaxillary . 

0*28 

ileum . 

J 


25 Duodenum . 

J 

0-20 

25 T)iu)dt?mim 

0-22 

24 Duodenum. 


0-2 3 






25 Sjdenic flexure 


o- 1 3 







Note. — TUv jigun^s when? several organs are brack<?ted apply to each organ separately. 

lesions may be the result of abnormal bacterial activity in the 
canal and the.se disturbances may be lioth local and general. 

Many of the bacteria commonly present produce putrefactive 
changes in the contents of the tract by their metabolic processes. 

They render the medium they grow in alkaline, produce different 
gases and elal^orate more or less virulent toxins. Other spcM^ies 
set up an acid fermentation, seldom accompanied by gas or toxin 
formation. The products of either cla.ss are inimical to the free 
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I Mouth and 
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I Oesophagus and 


pharynx . 
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stomach 

31-78 

2 Oesojdiagiis aiul 

stomach . 

27*7 

2 M 0 n t h a u d 

stomach . 

33 * 4 ^’ 

3 T.iver 

' 3*5 

jiharynx 

30*27 

3 Intestines . 

17-04 

4 J'eri tone urn 

LVi 

3 Intestines 

20-42 

4 J jver . 


3 M 0 11 1 h a II tl 


4 Liver 

10-02 

5 Peritoneum 

2 * 7 :> 

pharynx . 

ri*3 

5 Peritoneum . 

5*71 

0 Pancreas 

i*i 

P.'increas 

3*5 

6 Pancreas 

i-So 


growth of members of the other. The species which produce acids 
are more? resistant to the action of acids, 'rhiis, when the contents 
of the stomach possess a normal or excessive proportion of free 
hydrochloric acid, a much larger number of putrefactive and 
pathogenic organisms in the food are destroyed or inhibited than 
of the bacteria of acid fermentation. Diminished gastric acidity 
allows of the entry of a greater number of putrefactive (and 
pathogenic) types, with, as a ccuisecpienre, increased facilities 
for their growth and activity, and the appearance of intestinal 
derangements. 

In a healthy new-born infant the mouth is free from micro- 
organisms, and very few are found in a breast-fed baby, but 


Bacilltis lactis may be found where the child is bottle fed. 
If there is trouble with the first dentition and food is allowed 
to collect, staphylococci, streptococci, pneumococci and colon 
bacilli may be present. Even in healthy babies Oidium albicans 
may \>e present, and in older children the pseudo-diphtheria 
bacillus. From carious teeth may be isolated streptothrix, 
leptothrix, spirilla and fusiform bacilli. Under conditions of 
health these micro-organisms live in the mouth as saprophytes, 

and show no virulence when culti- 
vated and injected into animals. 
The two common pyogcnetic organ- 
isms, Staphylococcus albus and 
brevis, show no virulence. iUso 
the pneumococcus, though often 
pre.sent, must be raised in virulence 
before it ciin produce untoward 
results. The foulness of the mouth 
is supposed to be due to the colon 
bacillus and its allies, but those 
obtained from the mouth are in- 
nocuous. Also to enable the Oidium 
albicans to attack the mucous mem- 
brane there must be some slight 
inflammation or injury. The micro- 
organisms found in the stomach 
gain access to that organ in the 
food or by regurgitation from the 
small intestine. Most are relat i vely 
inert, but some have a special fer- 
mentative action on the food (see 
Nutrition). Abelons isolated six- 
teen distinct species of organism 
from a healthy stomach, including 
Sarcinae, B, lactis, pyocyaneus, 
subiilis, lactis cryihrogencs, amy- 
lobacler, megatherium, and Vibrio 
rugtda. 

Hare-lip, cleft palate, hernia 
and imperforate anus are physical 
abnormalities which are intcre.sting to the surgeon rather than to 
the pathologist. The oesophagus may be tlie st^at of a diverti- 
culum, or blind pouch, usually situated in its lower half, which in 
most instances is probably partly acquired and partly 
congenital ; a local weakness succumbing to pressure. 
Hypertrophy of the muscular coat of the pyloric region " 

is an infrequent congenital gastric anomaly in infants, 
preventing the passage of food into the bowel, and causing death 

in a short time. Incomplete closure 
of the vitelline duct results in 
the presence of a diverticulum — 
Meckel’s — ^generally connected with 
the ileum, mainly important by 
reason of the readiness with which 
it occasions intestinal obstruction. 
Idiopathic congenital dilatation of 
the colon has been described. 

Traction diverticula of the oeso- 
phagus not uncommonly occur as 
sequels to suppurative inflainina- 
lion of cervical lymphatic glands. 
More frequently dilatation of a section is met wdth, due as a 
rule to the presence of a stricture. The stomach often diverges 
from the normal in size, shape and position. Normally capable 
in the adult of containing from fifty to sixty ounces, either by 
reason of organic disease, or as the result of functional disturb- 
ance, its capacity may vary enormously. The W’riter has seen 
post mortem a stomach which lield a gallon (i6o ounces), and 
again one holding only two ounces. Cancer spread over a large 
area and cirrhi«is of the stomach wall caii.se diminution in 
capacity ; pyloric obstruction, weakness of the mu.scular coat, 
and nervous influences are associated with dilatation. A peculiar 
di.stortion of the shape of the st('mach follows cicatrization of 
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ulcers of greater or lesser curvature ; the gastric cavity becomes 
“ hour-glass ” in shape. In addition, the stomach may be dis- 
placed downwards as u whole, a condition known as gastroptosis : 
if the pyloric portion only be displaced, the lesion is termed 
pyloroptosis. Ptoses of other abdominal organs are descrilw^d ; 
the liver, transverse colon, spleen and kidnex's may be involvetl. 
Displacements downxvards of the stomach and transverst^ colon, 
along with a movable right kidney and associated with dyspepsia 
and neurasthenia, form the maUidy termed by (llchiard entero- 
ptosis. A general visceroptosis often occurs in those patients 
who have some tuberculous lesion of the lungs or elsew'here, 
this disease causing a general w^eakening and subsequent 
stretching of all ligaments. Displacements of the abdominal 
viscera arc almost invariably accompanied by symptoms of 
dyspepsia of a neurotic type. 'I’he rectum is lial)le to prolapse, 
consequent upon constipation and straining at stool, or following 
local injuries of the perineal floor. 

livery patludogical lesion shown by digestive organs is closely 
associated with the state of the nervous system, general or local ; 
influence stoppage of active gastric digestive processes after 
of the profound nervous shock, and occurrence of nervous 
nervous diarrhoea from the same cause. Gastric dyspepsia 
system. nervous origin presents most varied and contra- 
dictoiy symptoms : diminished acidity of the gastric juice, 
hyper-acidity, over-production, arrest of secretion, lessened or 
increased movements, greater sensitix'cne.ss to the pre.sence of 
contents, dilatation or spasm. Ofltai the nervems cause can 
he traced back farther, — in fcmal(?.s, frequently to the pelvic 
organs ; in both sexes, to the condition of tlui Vilood, the brain or 
the bowel. Unheallliy conditions related to evacuation of the 
bowel-contents commonly induce reflex nervous manilesUtions of 
abnormal character referred to the stomach and liver. Gastric 
disturbances similarly react upon tbc proyjer conduct of intestinal 
functions. 

Local Diseases. 

The Month. — I’he lining membrane of the checks inside the 
mouth, of tlie gums and the under-surface and t?(lges of tin- 
tongue, is often the scat of small irritable ulccns, usually associat(!d 
xvith some dig(?slivc derangement. A crop of minute v(?sicles 
known as Koplik’s spots over these parts has beeri lately stated 
by Koplik to be an early symptom of measles. Xerostomia, or 
dry rnoutli, is a rare c(»ndilion, connected with lack of salivar}' 
secretion. Gangrenous stomatitis, caiicrum »)ris, or noma, 
occasionally attacks (habilitated children, or patients convah^scing 
from acute fevers, more especially after measles. It commences 
in the gums or I'hceks, and cau.ses widespread sloughing of the 
adjacent soft parts — it may be of the l)one.s. 

The Siomoch.—W, were futile to attempt to enumerate all the 
protean manifestations of disturbance; xvhic'h proceed from a dis- 
ordered stomach. The po.ssible permutations and combinations 
of the causes of gastric vagaries almost reach infinity. Idio- 
.syncrasv, past and present gastric ediicaticm, penury or plethora, 
actual digestive power, motility, bodily rcfiuirementr. and condi- 
tions, environment, mental influences, local or adjacent organic 
lesions, and, not least, reflex impressions from other organs, all 
contribute to the variance. 

Ulcer of the stomach, however— tin.; perforating gastric ulcer 

occupies a uniciue position among diseases of tliis organ. 

Gastric ulcers are circumscribed, punched out, rarely largir than 
a sixpenny-bit, funneJ-shaped, the narrower end towards the 
peritoneal coat, and distrilaited in those regions of the stomach 
wall which are most exiiosed to the action of the gastric contents. 
They occur most frequently in females, espttcially if anaemic, and 
are usually accompanied hy excess of acid, actual or relative 
to tlie suite of the blood, in the sU'mach contents. I.oral pain, 
dorsal pain, generally to the left <)f the eig.hth or ninth dorsal 
spinous process, and haematemesis and melaena, are symptom- 
atic of it. 'J'he amount of blood lost varies with the rapidity of 
ulcer formation and the size of vessel opened into, k'atal results 
arise from ulceration into large blood-vessels, follow'ed by copiou.s 
haemorrhage, or by perforation of the ulcer into tlu^ peritoneal 


cavity. Scars of such ulcers may be found post mortem, although 
no symptoms of gastric disease have l)een exhibited during life ; 
gastric ulcers, therefore;, may be latent. 

Irritation of the .sensory nerve-endings in the stomach wall 
from the presence of an increased proportion of acid, organic or 
mineral, in tlie stomach contents is accountable for the well- 
known symptom heartliurn. Water-luash is a term applied to 
eructation of a colourless, almost tasteless fluid, pnthably saliva, 
which h(xs collected in the lower yvirt of the ot;sophagus from 
failure of the cardiac .sjfliineter of the stomaeh to relax ; reversed 
oesophageal peristalsis causing regurgitation. A similar reversed 
action serves in mtjrycisin, or rumination, occasionally found in 
man, to raise part of the food, lately ingested, from the stomach t(^ 
the mouth. Vomiting also is aided by reversed peristaltic action, 
both of the stomach and the oesopliagus, with the help of the 
diaphragm and the muscles of the anterior abdominal wall. 
Emesis may be caused both hy local nervous infliienee, and 
tlirough the central nervous mechanism eitlier reflexly or from 
the direct action of substances ciiculating in the hhuxl. 1‘urther, 
the causal agent acting on the central nervous ap])aratus may be 
organic or functional, as well as medicinal. Vomiting without 
any apparent cause suggests nervous lesions, organic or reflex. 
The obstinati; vomiting of pregnancy is a (^ase in point. Here the 
primary ('ause procTcds rt?fl(*\ly from the pelvis. In females the 
pelvic organs are often the true source of emesis. Haematemesis 
accompanies gastric ulcer, camber, chronic congestion with 
haemorrluigic erosion, congest icm of the liver, or may follow 
violent acts of vomiting. In eases of ulcer the blood is usually 
bright and in considcTabli; amount ; in cancer, darker, like coflec- 
groiinds ; and in cases of erosion, in smaller cjuantily and of bright 
colour. The reaction of the stomach contents, if the cause be 
doubtful, yie lds valuable aid towards a diagnosis. Of increased 
acidity in gastric ulcer, normal in hepatic’ congestion, it is 
diminished in caru’cr : hut as tin; acid present in c’aneer is largely 
lactic, analysis: of the gastric contents must often be a sine qua 
non, because hyperacidity from kudic may obscure hypoacidity of 
hydrochloric acid. 

EJatiilence usually results from fermentative processes in 
thc^stomaeli and ImiwcJ, as tlie oulerome of bacterial aedivily. A 
I different foriv of flatulence is common in neurotic individuals ; 
in such the gascvolvc^d consists simply in carlionic ac id libe rated 
from the blood, and its evolution is ge nerally eharac^Urized by 
i rapid (levc;lopment and by lark of all fermentative signs. 

The Liver.-- 'I’he liver is an cwgan fre(|uenlly libelled for tbc; 
deliiKjuenc^ies of other organs, and ri garded as a. ecmimon source ol 
ill. In catarrhal jaiindic’c; it is in most cases the bowel that is at 
fault, the liver aeding j)ro]H rly, but unable to get rid of all tlie bile 
produced. The liver .siiflers, ho v> ever, from .sex eral diseases of its 
ov/n. Its filiroijs or eonnective tissue is very aj)t tc» increase 
at the exjjcnse of the cellular i'lemc;nls, destnn ing lla ir tiinetions. 
This cirrhotic proex'ss usually foll(»vs lorig-eontinuc'd irritation, 
such as is])rodu('ed hv too iiiiich alcuhol absorbed from the bowel 
habitually, the* organ gradually becoming harder in texture and 
.smaller in Inilk. IJvpertrophic' cirrhosis of the liver is not un- 
c!C)iTimonly nud, with, in whic h the liver is much incTeased in size.*, 
the “iinilobular” form, also of aleohc.lic origin. In still-born 
ebildren and in some’ infants a form of livju rlroidiic cirrhosis is 
occ'asionally seen, probably of hereditary syphilitic origin. Acute 
congesticui of the liver forms an imyiortanl syinj)tom of malarial 
fevcT, and often leads in tirneloc’stablishmeid cirrholic changes; 
here the liver is generally enlarged, hut not invariably so, and thc: 
part played by alcohol in its c ausation lias still to he inyestigatecl. 
Aciit'* yedlow atrciphv of the; liver is a disease sui generis. ()f rare 
occurrence, possiblv of toxic origin, it is marked by jaundice, at 
first of usual tvpe, later becjuning most iuli use ; by vomiting : 
haemorrhages widely distributed : rapid diminution in the size cif 
the liver : the a|)ijearanee of loucin and tyrosin in the urine, with 
lessened urea ; and in two or three dax’S, death. Tlie liver aftcT 
death is soft, of a reddish colour (.lotted with yellow patches, and 
weii/hs only about a third part of the normal- al<out 1 J Ib in 
place of 3? II). A elosely imal'^goiis affection of the liver, known 
as Weil'S disease, is of infectious tyjie, and has been noted in 
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epidemic form. Jn this the spleen and liver are commonly but 
not always swollen, and the liver is often tender on pressure. As 
a large proj)ortion of the sufferers from this disea.se have been 
butchers, and the epidemics have occurred in the hot season of 
the yc^ar, it probal>ly arises from Cf)ntaet with decomposing 
animal matter. Hepatic abscess may follow on an attiick of 
amf)ebic dysentery, and is produced either by infection through 
the portal vein, or by direct infection from the adjacent colon. 
In general pyaemia multiple small abscesses may occur in the 
liver. 

The Gall-Bladder, — ^Thc formation of biliary calculi in the gall- 
bladder is the chief point of interest here. At least 75 % of such 
ca.ses occur in women, especially in those who have borne children. 
Tight-lacing has l)(;en stated to act as an exciting cause, owing to 
the coiLsequent retardation of the flow of bile. Gall-stones may 
number from one to many thou.sarids. They are largely com- 
posed of chol(?.sterin, Cf)mbined with small amounts of bile- 
pigments and acids, lime and magnesium .salts. Their presence 
may give rise to no symptoms, (ir may cause violent biliary colic, 
and, if the iiile-strcam be olistnicted, to jaundice. Inflammatory 
processes may be initiated in the gall-bladder or th(^ bile-ducts, 
catarrhal or suppurative in character. 

The /^/wtTcriA-. '- Haemorrhages into the body of the pancreas, 
acute and chronic inflammation, calculi, cysts and tumours, 
among which cancer i.s by far the. most common, are recognized as 
occurring in this organ ; the point of greatest interest regarding 
them lies in the relations establi.shed l)etwcen pancreatic disease 
and dial)etes mellitus, affections of the gland frecpienlly being 
complicated by, arid probably causing, the ap]X'.arancc of sugar in 
the urine. 

The Small Intestine. — Little remains to be added to th(^ account 
of inflammatory lesions in (‘onnexiem with the small intestine. It 
offers but few conditions jieciiliar to itself, Siive in ty|)hoid fever, 
and the easi^ with which it ('ontrives to becornt' kinked, or intu.s- 
suscepted, producing obstruction, or to take part in hernial 
protrusions. 'Ihe first section, the duodenum, is subject to 
developmimt of ulcers very similar to those of the gastric mucous 
membrane. For long duodenal ulceration has been regarded as a 
complication of extensive burns of the .skin, but the relation.ship 
lietween tlaun has not yet been quite satisfactorily explained. 
The condition of colic in the bowel usually arises from over- 
distension of some part of the small gut with gas, the frequent 
sharp turns of the gut facilitating Umiporary closure of its lumen 
by pressiiH! of the dilated gut near a curve again.st the part 
beyond. In the large bowel accumulations of gas seldom cau.se 
such acute symptoms, having a reailier exit. 

The Larffe Intestine. — The colon, especially the a.sccnding 
portion, may become immensely dilated, usually after prolonged 
constipation and paraly.sis of the gut ; occasionally the condition 
is congenital. Straining efforts made in defaccation may often 
account for prolapse of the lower end of the rectum through the 
anas. Haemorrhage from the bowel is usually a sign of disease 
situated in the large intestine : if liright in colour, the source is 
probably low down ; if dark, from the caecum or from above the 
ilco-caccal valve, lllood after a short stay in any section of the 
alimentary canal darkens, and eventually becomes almost black 
in colour. (A. L. G. ; M. I'.*) 

DIGGES, WEST (1 720-1786), English actor, made hi.s first stage 
appearance in Dublin in 1740 as Jafiier in Veniee Preserved ; and 
lx>th there and in Edinl)urgh until 1 764 he luTed in many tnigic 
roles with .suece.ss. He was the original “ young Norval ” in 
Home’s Douglas (1756). His first l.ondon appearance was as 
('ato at the Hay market in 1777, and he afterwards played Lear, 
Macbeth, SIwlock and Wolsey. In 1881 he returned to Dublin 
and retired in 17 84. 

DIGIT (Lat. digitus, finger), literally a finger or toe, and so used 
to mean, from counting on the fingers, a single numeral, or, from 
measuring, a finger's breadth. I n astronomy a digit is the twelfth 
part of the diameter of the sun or moon ; it is used to express the 
magnitude of an eclipse. 

DIGITALIS. The leaves of the foxglove (q.v.\ gathered from 
wild plants when about two-thirds of their flowers are expanded. 


deprived usually of the petiole and tlie thicker part of the midrib, 
and dried, constitute the drug digitalis or digitalis folia of the 
pharmacopoeia. The prepared leaves have a faint odour and 
bitter taste ; and to preserve their properties they must be kept 
excluded from light in stoppered bottles. They arc occasionally 
adulterated with the leaves of Inula Conyza, ploughman’s 
spikenard, which may be distinguished by their greater rough- 
ne.ss, their le.ss divided margins, and their odour when rubbed ; 
a].so with the leaves of Symphytum officinale, comfrey, and of 
Verhascum Thapsus, great mullein, which unlike those of the 
foxglove have woolly upper and under surfaces. The earliest 
known descriptions of the foxglove are tho.se given by Leonhard 
Fuchs and Tragus about the middk? of the i6th century, but its 
virtues were doubtless known to herbalists at a much remoUT 
period. J. Gerarde, in his Herbal (1597), advocates the use of 
foxglove for a variety of complaints ; and John Parkinson, in the 
Thcatrum Botanicum, or llieater of Plants (1640), and later W. 
.Salmon, in The New London Dispensatory, similarly praised the 
remedy. Digitalis was first brought prominently under the 
notice of the m(*.dical profession by Dr W. Withering, who, in his 
Account of the Foxglm^e (1785), gave details of upwards of 200 
cases, chiefly ilropsical, in w'hich it was used. 

Digitalis contains four important glucosides, of which three are 
cardiac .stimulants. The most powerful is 
an extrem(*ly poisonous and cumulative drug, insoluble in water. 
Digitalin, C-ssHg^jOj^, is crystalline and is also insoluble in water. 
Digitalein is amorphous but readily soluble in whaler. It can 
therefore be administered subcutaneously, in doses of about oni*- 
hundredth of a grain. Digilonin, on the other hanil, is a cardiac 
depressant, and has been found to be identical with saponin, 
the chief constituent of senega root. Thtrre are nnmcToiis pre- 
parations, patent and pharmacopn^ial, their composition being 
extremely varied, so that, unless one has reason to lx? (Trlain of 
any particular preparation, it is almost better to use only the 
dried leaves themselves in the form of a powder (dose .I-2 grains). 

pharmacopeial tincture may b(^ givim in doses of five to 
fifteen minims, and the infusion has the unii.sually small dose of 
two to four drachms — the dose of other infusions being an ounce 
or more, line tincture contains a fair proport ion of both digital in 
and digitoxin. 

Digitalis leaves have no definite external action. Taken by tlu‘ 
mouth, the drug is apt to cause considerable digi-stivc dist.urbaiure, 
varying in different cases and sometimes so severe as to cause 
serious difficulty. This action is probably due to the digitonin, 
which is thus a constituent in every way undesirable. 'I’he all- 
important properly of the drug is its action on the circulation. 
Its first action on any of the body-tissues is upon unslriptxl 
mu.sclc, .sf> that the first cnn.seqiicnce of its absorption is a con- 
traction of the arteries and arterioles. No other knowm drug has 
an ec|ually marked action in contracting the arterioles. As the 
vaso-motor centre in the medulla oblongata is aLso stimulated, as 
well as the contractions of the heart, there is thus trebly caused a 
vcr>' great rise in the blood-pressure. 

The clinical influence of digitalis upon the heart is very well 
defined. After the taking of a moderate dose the pulse is 
markedly .slowed. 'J'his is due to a very definite influence upem 
the different portions of the cardiac cycle. The systole is not 
altered in length, but the diastole is very much prolonged, and 
since this is the period not only of cardiac rest but also of cardiac 
“ feeding ” — the coronary' vessels being compressed and occluded 
during .systole — the result is greatly to lienefit the nutrition of the 
cardiac muscle. So definite is this that, despite a great increase 
in the force of the contractions and despite experimental proof 
that the heart does more work in a given time under the influence 
of digitalis, the organ subsequently displays all the signs of having 
rested, its improved vigour Ijeing really due to its obtaining a 
larger supply of the nutrient blood. Almost equally striking is 
the fact that digitalis causes an irregular pulse to Ix^come regular. 
Added to the greater force of cardiac contraction is a piTmanent 
tonic contraction of the organ, so that its internal capacity is 
reduced. The bearing of this fact on cases of cardiac dilatation 
is evident. In larger doses a remarkable sequel to these actions 
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may be observed. The cardiac contractions become irregular, the 
ventricle assumes curious shapes — “hour-glass,” &c. — becomes 
very pale and bloodless, and finally the heart stops in a state of 
spasm, which shortly afterwards becomes rigor-mortis. Before 
this final change the heart may be started again by the applica- 
tion of a soluble potassium salt, or by raising the fluid pressure 
within it. Clinically it is to be observed that the drug is cumu- 
lative, being very slowly excreted, and that after it has been taken 
for some time the pulse may become irregular, the blood-pressure 
low, and the cardiac pulsations rapid and feeble. These 
symptoms with more or less gastro-intestiiial irritation and 
decrease in the quantity of urine passed indicate digitalis poison- 
ing. The initial action of digitalis is a stimulation of the cardiac 
terminals of the vagus nerves, so that the heart’s action is slowed. 
Thereafter follows the most important effect of the drug, which is 
a direct stimulation of the cardiac muscle. This can be proved to 
occur in a heart so embryonic that no nerves can be recognized in 
it, and in portions of cardiac muscle that contain neither ncr\'e- 
cells nor nerve-fibres. 

The action of this drug on the kidney is of importance only 
second to its uction on the circulation. In small or moderate 
doses it is a powerful diuretic. Though Heidcnhain iisscrts that 
rise in the renal blood-pressure has not a diuretic action per se^ 
it seems probable that this influence of the drug is due to a rise 
in the generjil blood- pressure ;isso(-iated with a relalivel\- dilated 
condition of the renal vessels. In large doses, on the other hand, 
the renal vessels also an; constricted and the amount of urine falls. 
It is probable, that digitalis increases the amount of water rather 
than that of the urinary solids. In large do.ses the action of 
digitalis on the circulation causes various cereVjral symptoms, 
such as .seeing all objects blue, and various other disturbances of 
the special senses. There iippcars £ilso to be a specific action of 
lowering the reflex excitability of the spinal cord. 

Digitalis is used in therapeutics exclusively for its action on the 
circulation. In prescribing this drug it must l.)e remembered that 
fully three days ela|)se before it gets into tin; .system, and thus it 
must always be combined with other remedies to tide the patient 
over this period. It must never be presrril)ed in large doses to 
begin with, assom(; patients are (luite unal.ile to take it, intractable 
vr)rniting being caused. The thn*e days that must pass before 
any clinical effect is obtained renders it useless in an emergency. 
A certain consequence of its use is to cause or increase cardiac 
h\'})ortrnj)hy — a condition which has its own dangers and 
Jiltima tely disastnms conscqiieTi(!CS, and must no^’e^ be provoked 
’oeyond the positive needs of the case. But digitalis is indicated 
whenever the heart shows itself unequal to the work it has to 
])erf»)rm. This formula ineludes the vast majority of cardiac 
cases. The drug is contra-indicated in all cases where the heart is 
already beating too slowly ; in aortic incom pete net* — where the 
prolongation of diastole increases the amount of the Idood that 
regurgitates through the incompetent valve ; in chronic Bright’s 
disease and in fatty degeneration of the heart — since nothing can 
cau.se fat to become contractile. 

DIGNE, the chief town of the department of the Basses Alpes, 
in S.K. France, 14 m. by a branch line from the main railway 
line betw'cen Grenoble and Avignon. Pop. (1906), town, 4628 ; 
commune, 7456. The Ville Haute is built on a mountain spur 
running down to the left hank of the Bleone river, and is composed 
of a labyrinth of narrow^ winding streets, above which towers the 
present cathedral church, dating from the end of the 1 5th centur\', 
but largely reconstructed in modern times, and the former 
bishop’s palace (now the pri.son). 'J'he fine Boulevard Git.s.scndi 
separates the Ville Haute from the Ville Basse, w'hich is of modem 
date. The old cathedral (Notre Dame du Bourg) is a building of 
tlie 13th century, but is now disused except for funerals: it 
stands at the east end of the Ville Basse. The neighbourhood of 
Digne is rich in orchards, which have long made the town famous 
in France for its preserved fruits and confections. It is the Dima 
of the Romans, and was the capital of the Bodiontii. From the 
early 6th century at least it has been an episcopal see, which till 
1790 w'as in the ecclesiastical province of Embrun, but since t8o 3 
in that of Aix en Provence. The history of Digne in the middle 
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ages is bound up with that of its bishops, under whom it prospered 
greatly. But it suffered much during the religious wars of the 
i6th and 17th centuries, when it was sacked several times. A 
little way off, above the right bank of the Bleone, is Champtercier, 
the birthplace of the astronomer Gassendi (1592-1655), whose 
name has been given to the principal thoroughfure of the little 
town. 

See F. Guiehard. Somtenirs hisioriqxies sur la ville dc Di^nc ei ses 
environs (JMgnc. i«47)- (W. A. H, C.) 

DIGOIN, a town of east-central France, in the department of 
Saone-et-Uure, on the right bank of the Ixfire, 55 m. W.N.W. 
of Macon on the Paris-Lyon railway. Pop. (1906) 5321. It is 
situated at the meeting plaeesof the T^)ire,thc Lateral canal of the 
Ixiirc and the Canal du ('entre, which here crosses the Loire by a 
fine aqueduct. The town carries on considerable manufactures of 
faience, ])otterv and porcelain. 'I’he port on the Canal du (x*ntre 
has considerabltj traffic in timber, sand, iron, coal and stone. 

DIJON, a town of eastern France, capital of th(* department of 
('ote d'Or and formerly capital of the province of Burgundy, 
195 rn. S.E. of Paris on the Paris-Lyon railway. Pop. ( i()o6) 
65.516. It is situated on the western border of the fertile ])liiin of 
Burgundy, at the fi)ot of Mont Afrif|ue, the nf)rlh-eastern summit 
of the (V)te d'Or range, and at the continence of the Oiiche and the 
Suzon ; it also has a j>ort on tlie canal of Burgundy. I'he great 
strategic importance of Dijon as a centre of railways and roads, 
and its position with refcreia'c to an invasion of k'rancr; from the 
Rhine, l\ave led to the creat ion of a fortress forming part of the 
l^iiigrcs group. There is no enn infr, 1 )Ut on the east side detached 
forts, 3 to 4 m. distiint from the centri;, command all the great 
roads, while the hilly ground to Ihi; we.st is protected by Fort 
Haiitevillc» to the N.W. and the “ groups ” of Motte Giron and 
Mont Afriqne to the S.W., these latter being very formidable 
works. Including a fort near Saiissy (about 8 m. to the N.W.) 
protecting the water -supjily of Dijon, there are eight fi)rts, 
be.sides the groups above mentioned. I'he fortifications which 
])artly surrounded the old and central pt»rtion of the rit\' have 
disap|K;arcd to make way for tree-lined boulevards with fine 
s(|iiares at intervals. 'J’ht; old chuiT.h(‘s and historic buildings of 
Dijon are to lx* found in the irregular streets of the old town, but 
industrial and commercial activity has been transferred to the 
new quarters beyond its limits. A fine park m(»re than 80 acres 
in extent lies to the south ol the city, w Inch is rich in open .spaces 
and promenades, the latter including the botanical garden and 
the Promenach; de l’Arc|uel)use, in which there is a black poplar 
famous for its size and age. 

The cathedral St Benignc, originally an abbey church, 
was built in the latter half of the 13th century on the site ol a 
R(>mane.sque basilica, of which the crypt remains. I’lie wt;st 
front is ffanked by tw(» towers and the crossing is surmounted by 
a slender timber spire. The plan consists of three na\Ts, short 
transepts and a small choir, w'illiout ambiilalorv, terminating in 
three apses. In the interior there is a fini; organ and a quantity of 
statuary, and the vaults contiiin the remains of Philip the Bold, 
duke of Burgund)', and Anne of Burgundy, daughter of John 
the Fearless. The .site of the ablx'V Imildings is occupied by 
the bishop’s palace and an ecclesiastical scminiirv. The church 
of Notre-Diimt;, typical of the Gothic style of Burgundy, was 
erected from 1252 to 1334, and is distinguished for th(‘ grace of 
its interior and the beauty of the western fu-vude. "i'he portal 
consi.sts of three arched openings, above which are two sUiges of 
arcades, open to the light and supj)orted on sl(;nder columns. 
A row' of gargoylc;s surmounts eacli storey of th<* faf;:adc, which is 
also ornamented by sculptured friezes. A turret to the right of 
the portal carries a clock callerl the Jaquernart, on which the hours 
are struck by two figures. The church of St Michel belongs to the 
15th centurv. 'fhe west facade, the most remarkabh; feature of 
the church, is, however, of the Renaissance period, llie vaulting 
of the three portals is of exceptional depth owing to th<; ])rojection 
of the lower storey of the fa<;;ad(;. Above this storey rise two 
towers of fiv(; stages, the fifth stage being formed by an octagonal 
cupola. I'hc columns decorating the facade represent all the four 
orders. I’he design of this fa<^ade is wrongly attributed to Hugues 
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Sambin (fl. c. 1540), a native of Dijon, and pupil of Leonardo da 
Vinci, but the sculpture of the portals, including “The Last 
Judgment” on the tympanum of the main portal, is probably 
from his hand. St Jejin (15th century) and St Etienne (15th, 
i6th and 1 7th centuries), now used as the exchange, arc the other 
chief churches. Of the ancient palace of the dukes of Burgundy 
there remain tw^o towers, the Tour de la Terrasse and the Tour 
de Bar, the guard -room and the kitchens; these now form jmrt 
of the hotel de ville, the rest of which belongs to the 17th and 
1 8th centuries. Th is I )u ilding contains an archaeological museum 
with a collection of Roman stone monuments ; the archivc.s of 
the town ; and the principal museum, which, besides valuable 
paintings and other works of art, contains the magnificent tcmibs 
of Philip the Bold and John the Eearless, dukes of Burgundy. 
These were transfern*d from the Cliartrcuse of Dijon (or of 
Champmol), built Viy Philip the Bold as a mausoleum, now re- 
placed by a lunatic asylum. Rthes of it survive in the old Gothic 
entrance, the portal of the church, a low^er and the well of Moses, 
which is adorned with statues of Moses and the prophets by 
(!laux Sluter (fl. end of J4th century), the Dutch sculptor, who 
also designed the t«)Tnb of Philip the Bold. The Palais dc 
Justice, which belongs to the reign of Louis Xll., is of interest as 
the former seat of the pnrlemnti of Burgundy. Dijon possesses 
several houses of the 15th, i()th and 17th centuries, notably the 
Maison Richard in the Gothic, and the Hotel Vogiie in the 
Renaissance style. St Bernard, the composer J. P. Rameau and 
the .sculptor Francois Rude have statues it\ the town, of which 
they were mitives. There are also monuments to those in- 
haliitants of Dijon who fell in tlu? engagement before the town 
in 1870, and to President (arnot and Garibaldi. 

The tr»wn is imyw)rtant as the seat of a prefecture, a bishopric, a 
court of appeal and a court of assizes, and as centre of an academie 
(educational district). There are IrilHinals of first instance and of 
commerce, a board of trad(‘-arl)itrators, a chamber of commerce, 
an exchange (occup) ing the former cathedral of St foienne), and 
an important branch of the Bank of France. Its educational 
establishments include faculties of law, of science and of letters, a 
preparatory school of medicine and pharmacN', a higher school of 
commerce, a school of fine art, a conservatoire of music, lychs and 
training colIege.s, and there is a public library with about 100,000 
volumes. 

Dijon is well knowm for its mustard, and for the black currant 
licjueur called cassis de Dijon ; its industries include the manu- 
facture of inachiiiery, automobiles, bicycles, soup, biscuits, 
l»randy, Jeather, boots and sh<K*s, candles and hosiery. There 
are also flour mills, hrewTries, important printing works, vintfgar 
works and, in the vicinity, nursery gardens. 'Jhe state has a 
large tolmceo manufactiiry in the town. Dijon has considerable 
trade in cereals and wool, and is the second market for the wines 
of Burgundy. 

Under the Romans Dijon (Divonense castrum) was a virus in 
the civitas Langres. In the 2nd century it was the scene of 
the martyrdom of St Benignus (Benigne, 7>MZg. Berin, Bcrain), 
the apostle of Burgundy. About 274 the emperor Aureliaii 
surrounded it with ramparts. Gregory of lours, in the 6th 
century, comments on the strength and pleasant situation 
of the place, expressing surprise that it does not rank as 
a ewitas. During the middle ages the fortunes of Dijon 
followed those of Burgundy, the dukes of which acquired it 
early in the iith ccntqry. The communal privileges, conferred 
on the towm in 1182 by Hugh III., duke of Burgundy, were 
confirmed by Philip Augustus in 11 83, and in the 13th century 
the dukes took up their residence tliere. For the decorat ion of the 
palace and other mi»numents built by them, eminent artists were 
gathered froii^ northern France and Flanders, and during this 
period the town became one of the great intellectual centres of 
France. The union of the duehy with the crowm in 1477 deprived 
Dijon of the splendour of the ducal court ; but to counterbalance 
this loss it was made the capital of the province and seat of a 
parlement. Its fidelity to the monarchy was tested in 1513, 
when the citizens were besieged by 50,000 Swiss and Germans, 
and forced to agree to a treaty so disadvantageous that Louis XXL 


refused to ratify it. In the wars of religion Dijon sided with the 
league, and only opened its gates to Henry IV. in 1595. The 
i8th century was a brilliant period for the city ; it became the 
.scat of a bishopric, its streets were improved, its commerce 
developed, and an academy of science and letters founded; 
while its literary salons were hardly less celebrated than those of 
I^aris. The neighbourhood was the scene of considerable fighting 
during the Franco-German War, which was, however, indirectly 
of some advantage to the city owing to the impetus given to its 
industries by the immigrants from Alsace. 

See H. Chabeuf, Dijon H leavers Ics rf^v'.v (Dijon, 1^07), and Dijon, 
inoiiiimenis et souvenirs (Dijon, 1804). 

DIKE, or Dyke (Old Eng. die, a w'ord w'hich appears in \'arious 
forms in many Teutonic languages, cf. Dutch dijk, German Tcich, 
Danish dige, and in TTcnch, derived from Teutonic, dij>u€ ; it is 
the same word a.s “ ditch ” and is ultimately connected with the 
root of “ dig ”), properly a trench dug out of the earth for de- 
fensive and other purposes. Water naturally collects in such 
trenches, and hen(!e the* w(»rd is applied to natural and artificial 
chunnids fill wdth water, as appears in the proverbial expression 
“ February fill-dyke,” and in the names of many narrow w'ater- 
ways in East Anglia. “ Dike ” also is naturally used of the bank 
of earth thrown up out of the ditch, and so of any embankment, 
dam or causew^ay, particularly the defensive works in Holland, 
the Fen district of I’ngland, and other low' lying districts which 
are liaV)le to flooding by the sea or rivers (see Hoi.land and Fens). 
Xn Scotland any wall, fence or even hedge, used as a b»)imdary is 
called a dyke. In geology the term is applied to wall-like masses 
of rock (sometimes projecting beyond the surrounding surface) 
which fill up vertical or highly inclined fissures in the strata. 

DIKKA, a term in Mahommedan architecture for the tri])iinc 
raised upon columns, from w-hich the Koran is recited and the 
praycTS intoned by the Imam of the mosque. 

DILAPIDATION (Lat. for “ scattering the stones,” lopidcs, of a 
building), a term meaning in general a falling into decay, but more 
particularly used in the plural in English law for (1) the waste 
committed by the incumlwnt of an ecclesiastical living ; (2) the 
disrepair for which a tenant is usually lialde when he has agreed 
to give up his premi.s(ts in good repair (set* Easement ; Flat ; 
Landlord and Tenant). By the general law a tenant for 
life has no powiT to cut down timber, destroy buildings, Kc. 
(voluntary waste), or to let buildings fall into disrepair (per- 
missive waste). In the eye of the law’ an incumbent of a living is 
a tenant for life of his benefice, and any waste, voluntary or per- 
missive, on his part must be made good by his administrators to 
his successor in office. The principles on which such dilapidations 
arc to be ascertained, and the application of the money payable in 
respect thereof, depend partly on old ecclesiastical law and partly 
on acts of parlianu*nt. Questions as to ecclesiastical dilapidations 
u-sually arise in respect of the residence house and other buildings 
belonging to the living. Inclosiires, hedges, ditches and the like 
arc included in things “ of which the beneficed person liath the 
burden and charge of reparation.” In a leading case (Ross v. 
Adcock, 1868, L.R. 3 C.P. 657) it w^as said that the court was 
acquainted with no precedent or decision extending the liability 
of the executors of a deceasa^d incumlient to any species of waste 
beyond dilapidation of the house, chancel or other buildings or 
fences of the benefice. And it has been held that the mere mis- 
management or miscultivation of the ecclesiastical lands wdll not 
give rise to an action for dilapidations. To place the law relating 
to dilapidations on a more satissfactory footing, the Ecclesiastical 
Dilapidations Act 187 1 w^as passed. TTie buildings to which the 
act applies are defined to be such houses of residence, chancels, 
w'alls, fcnc^es and other buildings and things as the incumbent of 
the benefice is by law' and custom bound to maintain in repair. 
In each diocese a surveyor is appointed by the archdeacons and 
rural deans subject to the approval of the bishop ; and such 
sur\Tyor shall by the direction of the bishop examine the build- 
ings on the following occasions — viz. (i) when the benefice is 
sequestrated ; (2) when it is vacant ; (3) at the request of the 
incumbent or on complaint by the arclideacon, rural dean or 
patron, 'fhe surveyor specifies the works required, and gives an 
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estimate of their probable cost. In the case of a vacant benefice, 
the new incumbent and the old incumbent or his representatives 
may lodge objections to the surveyor's report on any grounds of 
fact or law, and the bishop, after consideration, may make an 
order for the repairs and their cost, for which the late incumbent 
or his representatives are liable. The sum so stated becomes a 
debt due from the late incumbent or his representatives to the 
new incumbent, who sliall pay over the money when recovered 
to the governors of Queen .Anne's Bounty. The governors pay 
for 1;he works on execution on receipt of a certificate from the 
sur\^eyor ,* and the sui^'^eyor, when the works have been completed 
to his satisfaction, gives a certificate to that effect, the effect of 
which, so far as regards the incumbent, is to protect him from 
liabilit)' for dilapidations for the next five years. Unnecessary 
buildings belonging to a residence house may, by the authority 
of the bishop and with the consent of the patron, he. removed. 
An amending statute of 1872 (Ecclesiastical Dilapidations Act 
(1871) Amendment) relatc.s chiefly to advances by tlie governors 
of Queen Anne’s Bounty for the purposes of the act. 

DILATATION (from Lat. dis-y distributive, and latus, wide), a 
widening or enlarging ; a term used in physiology, &c. 

DILATORY (from J.at. dilaius, from differre, to put off or 
delay), delaying, or slow : in law a “ dilatory plea ” is one 
made merely for delaying the suit. 

DILEMMA (Gr. SlkrjfXfjLay a double proposition, from St- and 
Xafipaueiv), a term used technically in logic, and popularly 
in common parlance and rhetoric, (i) The latter use has no 
exact definition, but in general it describes a situation wlierein 
from either of two (or more) possible alternatives an unsiitis- 
factory conclusion results. The. alternatives are called the 
“ horns ” of the dilemma. Thus a nation which has to choo.se 
between bankruptcy and the repudiation of its d(^hts is on the 
horns of a dilemma. (2) In logic there is considerable divergence 
of (opinion as to the Viest definition. Whately defined it iis “ a 
conditional syllogism with two or more antecedents in the major 
and a disjunctive minor.” AuJus Gellius gives an example as 
follows: — “ Women are either fair or ugly ; if you marry a fair 
woman, she will attract other men ; if an ugly woman .she will 
not please you ; therefore marriage is absurd.” From either 
alternative, an unpleasant result follows. Four kinds of dilemma 
are admitted: — (a) Simple Constructive \ If A, then C; if B, 
then C, but either B or A ; therefore C. {b) Simple Destructive : 
If A is true, B is true ; if A is true, (' is true ; B and C are not both 
true ; therefore A is not true, {c) Complex Constructive : If A, 
then B ; if C, then D ; but either A or C ; thendore either B or D. 
{d) Complex Destructive : If A is true, B is true ; if (' is true, D is 
true ; but B and D are not both true ; hence A and (' are not. 
both true. The .soundness of the dilcmmatic argument in general 
depends on the alttmalive jx)ssibilities. Unless the alternatives 
produced exhaust the possibilities of the case, the conclusion is 
invalid. The logical form of the argument makes it e,sj>eciully 
valuable in public .speaking, before uncritical audiences. It is, in 
fact, important rather as a rhetorical subtlety than as a serious 
argument. 

Dilemmist is also a term used to translate Vaibhashikas, the 
name of a Buddhist school of pliilosophy. 

dilettante, an Italian word for one who delights in the fine 
arts, especially in music and painting, so a lover of the fine arts 
in general. The Ital. dilettare is from Lat. delvclare, to delight. 
Properly the word refers to an “ amateur ” as oppo.sed to a 
“ professional ” cultivation of the arts, but like “ amateur ” it is 
often used in a depreciatory sense for one who is only a dabbler, 
or who only has a superficial knowledge or interest in art. The 
Dilettanti Society founded in 1733-1734 still exists in F'ngland. 
A history of the society, by Lionel Cust, was publislied in 1898. 

DILIGENCE, in law, the care w'hich a person is bound to 
exercise in his relations with others. The possible degrees of 
diligence are of course numerous, and the same degree is not 
required in all cases. Thus a mere depositary w'ould not be held 
bound to the same degree of diligence as a person borrowing an 
article for his own use and benefit. J urists, following the divisions 
of the civil law, have concurred in fixing three approximate 
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standards of diligence — ^viz. ordinary {diligejiiia), less than 
ordinal^’’ (lejfisstma dtltgcniia) and more than ordinary 
(exactissima dili^entia). Ordinary or common diligence is defined 
by Story {On Bailments) as “ that degree of diligence which men 
in general exert in respect of their own concerns.” So Sir William 
Jones: — “This care, which every person of common prudence 
and capable of governing a family takes of his own concerns, is 
a proper measure of that which would uniformly be required in 
performing every contract, if there were not strong reasons for 
exacting in some of them a greater and permitting in others u less 
degree of attention ” {Essay on Bailments). I'he highest degree of 
diligence would be that which only very prudent persons bestow 
on their own concerns ; the lowest, that which even careless 
persons bestow on their own concerns. The want of these various 
degrees of diligence is negligence in corresponding degrees. These 
approximations indicate roughly the greater or less severity with 
which the law' will judge the performance of different classes of 
contracts ; but English judges have been inclined to repudiate 
the distinction as a useless refinement of the jurists. Thus Baron 
Rolfe could see no difference l)etween negligence and gross 
negligence ; it was the same thing with the addition of a vituper- 
ative epithet. Sec N kglk; knck. 

Diligence, in Scots law, is a general term for the process by 
which persons, lands or effects are attached on execution, or in 
securitv for debt. 

DILKE, SIR CHARLES WENTWORTH, Bart. (i8jo 1869), 
English politician, son of (Charles Wentworth Diike, proprietor 
and editor of The Aihenneiimy was liorn in London on the iSth 
of February 1810, and was educated at Westminster school and 
Trinity Hall, C ambridge. He studied law, and in 1834 look his 
degree of LL.B., but did not practise. He assisted his father in 
his literary work, and wjis for some years chairman of the council 
of the Society of Arts, besides taking a prominent part in the 
affairs of the Royal Horticultural Society and other bralics. He 
was one of the most zealous promoters of the Great Exhibition 
(1851), and a member of the executive ci^mmittee. At tJie close 
of the exhibition he was honoured by foreign .sovereigns, and the 
queen offered him kniglithood, which, however, he did not accept ; 
he also di^clined a large remuneration offtjrecl by the royid com- 
mksion. In 1853 Diike was one of the English commissioners at 
the Kew' York Indn.strial Exhibition, and prepared a n^port on it. 
He again declined to receive any money reward for his services. 
He w'as appointed one of the five royal commissioners for the 
Great Exhibition of 1862 ; and .soon after the death of the prince 
consort he was created a baronet. Jn 1865 he entered parliament 
as member for Wallingford. In 1869 he was sent to Ru.ssia as 
representative of England at the horticultural exhibition held 
at St Petersburg. His liealth, how'ever, had been for some time 
failing, and he died suddenly in that city, on tlie lotli of May 1869. 
A selection from his writings. Papers of a Critic {2 vols., 7875), 
contains a biographical sketch by his son. 

His son, Sir Giiari.ks Wen'i-wokth Dit.ke, Bart. (1843- ), 

liecame a prominent I.iheral politician, as M.P. for (’hclsea 
(1868-J886), under-secretary for foreign affairs (1880-1882), and 
president of the local government board (1882-1885); and he 
was then marked out as one of the best-informed and ablest r)f the 
advanced Radicals. He was chairman of tlie royal commission 
on the housing of the working classes in 1 884-1 S85. But his 
sensational appearance as co-respondent in a divorce case of a 
peculiarly unplea.sunt character in 1885 cast a cloud over his 
career. He was defeated in ('helsea in 188(1, and did not return 
to parliament till 1892, when he w'as elected for the Forest of 
Dean ; and though his knowledge of foreign affairs and Ins 
powers as a critic and writer on military and naval questions wen* 
admittedly of the highest order, his official position in public life 
could not again recovered. His military writings arc The 
British /frwy (1888) ; Army Reform (i8f>8)and, with Mr Speaser 
Wilkinson, Imperial Defence (1892). On colonial que.stions he 
wrote with equal authority. His Greater Britain (2 vols., 1866- 
1867) reached a fourth edition in 1868, and was followTd by 
Problems of Grenier Britain (2 vols., 1890) and The British 
Empire (1899). He was twice married, hi.s second wife {nee 
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Emilia Francis Strong), the widow of Mark Pattison, being 
an accomplished art critic and collector. She died in 1904, The 
most important of her books were the studies on French Painters 
of the Eighteenth Century (1899) and three subsequent volumes on 
the architects and sculptors, furniture and decoration, engravers 
and draughtsmen of the same period, the last of which appeared 
in 1902, A posthumous volume, The Book 0/ the Spiritual Life 
(1905), contains a memoir of her by Sir Charles Dilke. 

DILL {Anethum or Peucedanum gravenlens), a memljcr of the 
natural botanical order Umbelliferae, indigenous to the south of 
Europe, Egypt and the Cape of (lood Hope. It reseml)les fennel 
in appearance. Its root is long and fusiform ; the stem is round, 
jointed and about a yard high ; the leaves have fragrant leaflets ; 

and the fruits are brown, 
oval and concavo-con- 
vex. The plant flowers 
from June till August in 
England. The seeds are 
sown, preferably as soon 
as ripe, either liroad- 
cast or in drills betwetm 
6 and 12 in. asunder. 
The young plants should 
Ije thinned when 3 or 4 
weeks old, so as to be 
at distances of about 
10 in. A sheltered spot 
and dry soil are needed 
for the production of the 
seed in the climate of England. The leaves of the dill are used in 
soups and sauces, and, as well as the umbels, for flavouring 
pickles. The seeds are employed for the preparation of dill-water 
and oil of dill ; they arc largely consumed in the nianufartun? of 
gin, and, when ground, are eaten in the East as a condiment. 
The British Pharmaco|)oeia contains the Aqua Anethi or dill- 
water (dose 1-2 oz.), and the Oleum Anethi, almost identical in 
composition with caraway oil, and given in doses of J-3 minims. 
Dill-water is larg(.*ly used as a carminative for children, and as a 
vehicle for the exhibition of nauseous drugs. 

DILLEN fDiLLKNirsj, JfOHANN JAKOB (1684-1747), English 
botanist, was born at; Darmstadt in 1684, and was educated at the 
university of (liesson, where he wrote several botanical papers for 
the Ephemcrides naturae curiosomm, and printed, in 1719, his 
Calalogtis planlurum sponte circa Cissam nasccniium, illustrated 
with figures drawn and engraM‘d by his own hand, and containing 
dc.scriptions of many new species. In 1 72 j , at the instaiK^ of the 
botanist William Sherard (1651)-! 728), he came to England, and 
in 1724 he published a new edition of Ray's Synopsis sfirpinni 
Britannicarum. In 1732 he published Iforius EWiamensis, a 
catalogue of tlie rare plants growing at l^liham, Kent, in the 
collection of Sherard’s younger brother, James (1666-1738), who, 
after making a fortune as an apolheeary, devoted himself to 
gardening and music. Eor this work Dillen himself executed 324 
plates, and it was dc.scribed by Linnaeus, who spent a month 
with him atOxhml in 1736, and afterwards dedicated his Critica 
botanica to him, as “ opus botaniciim quo aKsolutius mundus non 
vidit.” In 1734 he was ai)pointed Sherardian profe.ssor of botany 
at Oxford, in accordance with tlie will of \V. Sherard, who at his 
death in 1728 left the university £3000 for the endowment of the 
chair, as well as his library and herbarium. Dillen, who was also 
the author of an IJistoria muscorum (1741), died at Oxford, of 
apoplexy, on the 2nd of April 1747. Ilis manuscripts, books and 
collections c»f dried plants, with many drawings, were b«>ught by 
his succe.ssor at Oxford, Dr Humphry Sibthorp (1713-1797), and 
ultimately passt?d into the possession of the university. 

For an account of his collections preservc'd at Oxford, s(?e The 
Dilleniav Herhana, liv G. Claridjic Druce (Oxford, n>o 7 ). 

DILLENBURG, a town of Germany , in the Prussian province of 
Hessc-Nassau, delightfully situated in the midst of a WTll-wooded 
country* on the Dill, 25 m. N.W. from Giessen on the railway to 
Troisdorf. Pop. 4500. On an eminence above it lie the ruins 
of the castle of Dillenburg, founded by Count Henr\' the Rich 


of Nassau, about the year 1255, and the birthplace of Prince 
William of Orange (1533). Evangelical church, with 

the vault of the princes of Nassau-Dillenburg, a Roman Catholic 
church, a classical school, a teachers’ seminary and a chamber 
of commerce. Its industries embrace iron-works, tanneries and 
the manufacture of cigars. Owing to its beautiful surroundings 
Dillenburg has liecome a favourite summer resort. 

DILLENS, JULIEN (1849-190.1), Jielgian sculptor, was born at 
Antwerp on the 8th of June 1S49, son of a painter. He studied 
under Eugene Simonis at the Brussels Academy of Fine Arts. 
In 1877 he received the prix de Pome for “ A Gaulish Chief taken 
Prisoner by the Romans.” At Bruss<‘ls, in j88i, he executed 
the groups entitled “ Justice ” and “ Ilerkimbald, tlie Brussels 
Brutu-s.” For the pediment of the orphanage at Ueele, “ Figure 
Kneeling ” (Brussels Gallery), and the statue of the lawyer 
Metdepenningen in front of the Palais de J iistice at Ghent, he was 
awarded the medal of honour in 1889 at the Paris Universal 
Exhibition, where, in 1900, his “ 'J wo Statues of the Anspach 
Monument ” gained him a similar distinction. For the town of 
Brussels he executed “I’he Pour Continenis” (Maison du Rcnard, 
Grand’ Place), “ The Lansquenets ” crowning the liicarnes of 
the Maison dc Roi, and the “ Monument t' Serclaes ” under the 
arcades of the Alaison dc I’P'toiJe, and, for the Belgian govern- 
ment, “ Flemi.sh Art," “ German Art,” “ Classic Art ” and “ Art 
applied to Industry ” (all in the Palais des Pieaiix Art.s, Brussels), 
“ 'J’he l^iurel ” (liotanic Garden, Brussels), anil the statue of 
“ Bernard van Orley ” ( Plaei* du petit vSaldnn , Jirussels). Mention 
must also be made* of “ An P'nigma ” (1876), the bronze busts of 
“ Rogicr de la Pasture ” and “ P. P. Rubems ’’ (1879), “ P'truria ” 
(1880), “ The Painter Leon P'redcric ” (1888), “ Madame I-con 
TIerbo,” “ Hermes,” a schf*me of dec:oration for tlie ogival facade 
of the hotel de ville at Ghent (1893), “ The Genius of the Funeral 
Monument of the Moselli Pamily," ” The Silence of ]>t;ath ” (for 
the entrance of the cemetery of St Gillcs), two caryatides ft>r the 
tow'ii hall of St Gilles, presenUilion plaquette to Dr Hegcr, medals 
of MM. Godefroid and Vanderkindere and of “ llie lliree 
Burgomasters of BrussiOs,” and the ivories “ Allegretto,” 
“Minerva” and the “ Jamaer Memorial.’^ Dillens died at 
Brussels in November 1904. 

DILLINGEN, a town of Germany, in the kingdom of Bav;iria, 
on the left bank of tlie Danube, 25 ni. N.lo. from Ulm, on the 
railway to Ingolstadt. T’op. (1905) 6078. Its principal buildings 
are an old palace, formerly the residence of the bishops of 
Augsburg and now govemnient offices, a royal gvmiiasium, a 
T..jitin scliool with a lilirary of 75,000 volumes, seven (hurehes 
(six Roman Catholic), two episcopal seminaries, a (’aj)uchin 
monaster)-, a P’ranciscan convent and a deaf and duml) asylum. 
The university, founded in 15.19, was abolished in .1804, being 
converted into a lyceum. I'he inhabitants are engaged in cuttle- 
rearing, the cultivation of corn, hops and fruit, shipbuilding and 
the shipping trade, and tlie manufacture of cloth, paper and 
cutlery. In the vicinity is the Karolinen canal, which cuts off a 
bend in the Danulie between Lauingen and Dillingen. In 1488 
Dillingen liecarne the residence of the bishops of Augsburg ; was 
taken by the Swedes in 1632 and 1648, by the Austrians in 1702, 
and on the 17th of June iSoo by the French. In 1803 it passed 
to Bavaria. 

DILLMANN, CHRISTIAN FRIEDRICH AUGUST (1823-1894), 
German orientalist and biblical scholar, the son of a WiirttemlDerg 
schoolmaster, was born at Tllingen on the 25th of April 1823. He 
was educated at Tubingen, w^hcre he became a pupil and friend of 
Heinrich Ewald, and studied under P'. (\ Baur, though he did not 
join the new Tubingen school. P"or a short time he worked as 
pastor at Gersheim, near his native place, but be soon came to 
feel that his studies demanded his whole time. He devoted him- 
self to the study of Ethiopic MSS. in the libraries of Paris, London 
and Oxford, and this w^ork caused a revival of Ethiopic study in 
the 19th century. In 1847 and 1848 he prepared catalogues of 
the Etliiopic MSS. m the British Museum and the Bodleian 
library at Oxford. He then set to work upon an edition of the 
Ethiopic bible. Returning to Tubingen in 1848, in 1853 he was 
appointed professor extraordinarius. Subsequently he became 
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professor of philosophy at Kiel (1854), and of theolojry at Giessen 
(1864) and Berlin (1869). He died on the 4th of July 1894. 

In 1851 he had published the Book of Enoch in Ethiopian 
(German, 1853), and at Kiel he completed the first part of the 
Ethiopic biblc, Oclateuchus Aelhiopicus (1853-1855). In 1857 
appeared his Grammatik der alhiopischen Sprache (2nd ed. by 
C. Bezold, 1899) i Book of Jubilees ; in 1861 and 1871 

another part of the Ethiopic bible, Lilnri Regum: in 1865 his 
great Lexicon linguae aethiopicae ; in 1866 his Chrestomathia 
aethiopica. Always a theologian at h(*art, however, lie returned 
to theology in 1864. His Giessen lectures were published under 
the titles, Vrsprung der aliteslamentlichen Religion ( 1865) and 
Die Propheten dvs alien Bimdes nach Hirer politischen Wirksamkeit 
(1868). In 1869 appeared his ///ViA (4th ed. 1891) 

whi(^h stamped him as om* of the foremost Old 'rcstament 
( xeget(\s. His renown as a theologian, however, w'as mainly 
f()Lm(l{*<l by the series of commentaries, based on those of August 
Wilhelm Knobcls’ GV/zr.vf? (J^eipzig, 1875 ; 0th ed. 1892; Eng. 
trails, by W. B. Stevenson, Edinburgh, 1807); Exodus und ' 
Lmticus, 1880, revised edition by V. Kyssel, i8<)7; Eiimeri, ! 
Deuteronomium und Josita, with a diss<*rlation on the origin of 
the Ilexateuch, 1S86 ; Jesaja, 1890, rei ised edition by Rudolf 
Kittel in 1898). In 1877 he jiublisheil the Ascension of Isaiah 
in Ethiopian and J«itin. He was also a contributor to i). 
Schenkel's Bihellcxikon^ Brockliaus's Cimvcrsatioiislexihon, and j 
Herzog’s Realcncyklopiidie. Jlis lectures on Old '1‘estanient | 
theidogy, Vorlesungen iiber Theologie des Allen TeslamenteSy were 
published by Kittel in 1895. 

Sec live ciriicli^s in Herzog- Hauck, Rcalencyklopddic, luitl tlie 
Allgemeine deutsrhe Jiii>t>yaphir \ E. Liclitc’nberju'ei , ilistorv •»/ 
German Theology in the Nineteenth Century (j8 .S«^) ; Woll Baiidissin, 
A. Dillmann {I-eipzig, i8<j5). 

DILLON, ARTHUR RICHARD (1721-1807), French arch- 
bishop, was the son of Arthur Dillon (1^70-1733), an Irish 
genthnnan who b<x*arne giMieral in the French service. lie w-as 
born at St Germain, enten cl the priesthood and was successively 
cur6 of Elan near Mezi(>res, vicar-general of Pontoise (1747), 
bishop of Evnaix (1753) and archbishop of Toulouse (1758), 
archbishop of Narbonne in 17^3, and in that cajiacity, president 
of the estates of T.angii(*doc. IT(? devoted himself much less to 
the spiritual dhection oi his diocese than to its temporal welfare, i 
carrying out many works of public utility, bridges, canals, roads, | 
liarbours, icc. ; had chairs of ch<*mislry and of physics created at | 
Montpellier and at Toulousi!, and tried to reihiee the poverty, | 
esp(^cially in Narbonne. In 1 7S7 and in 1788 he was a niemlicr of 
the Assenildy of Notables called togv ther by Li»uis XVT., and in 
1788 presided over the assemlily of the clergy. Having refused 
to accept the civil const itiition of the clerj’v, Dillon had to leave 
Narbonne in 1790, tlieri to einigrate to ('oldenz in 7791. Soon 
afterwards he went It) Londt)ri, where he liv( d until his death in 
1807, never accepting the ('oncordat, which had .suppressed his 
archicpiscopal see. 

Si!e L. Audi Lift, Le Dernier President des Elals du l.ungucdiH', Mgr. 
Arthur Rirhard Dillon, arehcvcque de Narbonne (Bordranx, 18OH) ; 
L. de LavcTgne, Lcs Asscmbltes provincialas sous Tonis XVf 
(Paris, 18O4). 

DILLON, JOHN (1851- ), Irish nationalist politician, was 

the son of John Blake Dillon (1816-1866), wlio sat in parliament 
for Tipperary, and was one of the leaders of “ Young Ireland.” 
John Dillon wiis educated at the Roman ('atholic university of 
Dublin, and afterwards studied medicine. He entered parliament 
in 1S80 as member for Tipperary, and was at first an ardent 
supporter of C. S. Parnell. In August he delivered a speech on 
the Land League at Kildare which was characterized as ** wicked 
and cowardly ” by W. E. E'orster ; he advocaU*d boycotting, and 
was arrested in May 1881 under the C'oercion Act, and again after 
two months of freedom in October. In 1883 he resigned his .st*al 
for reasons of health, but w'as returned unopposed in 1885 for 
East ^layo, which he continued to represent. He was one of the 
prime movers in the famous “ plan of campaign,” which provided 
that the tenant should pay his rent to th(^ National Ixiague insteafl 
of the landlord, and in case of eviction be supported by the general 
fund. Mr Dillon was compelled by the court of queen’s bench on 


the 14th of December 1886 to find securities for good behaviour, 
but two days later he was arrested while receiving rents on Lord 
Clanricarde’s estates. In this instance the jury disagreed, but 
in June 1888 under the provisions of the new Criminal Law 
Procedure Bill he was condemned to six months’ imprisonment. 
He was, however, rf;lea.sed in Septeml)er, and in the spring of 1889 
sailed for Australia and New' Zealand, w'here he collected funds 
for the Nationalist party. On his return to Ireland he was again 
arrested, but, being allowed bail, .sailed to America, and failed to 
ap])ear at the trial. He returned to Ireland by way of Boulogne, 
where he and M r W. O’Brien held long and indecisive conferences 
with Parnell. 'I'hey .surrendered to the police in February, and 
on their release from Galway gaol in July declared their opposition 
to Parnell. After the expulsion of Mr T. M. Healy and others 
from the Irish National Federation, Mr Dillon became the chair- 
man (1‘ebruary jS()6). His early friendship with Mr O'Thien 
gave place to considerable hostility, but the various sections of 
the party were ostensibly reconciled in 1900 under the leudiTship 
of Air Redmond. In the autumn of 1896 he arranged a con\ (‘n- 
lion of lh(‘, Irish race, which included 2000 delegates from various 
parts of the world. In 1807 Mr Dillon opposed in the House 
the Addrcs.s to Queen V ictoria on the occasion of the Diamond 
Jubilee, on the ground th;it her reign had not been a ble.ssing to 
Ireland, and la* .showed the same uncompromising attitude in 
1901 when a grant to Lord Roberts w as under di.scussinn, arrusing 
him of “ systematized inhumanity.” He was susptMided on the 
20th of Alarch for violent language addicssi'd to Air ('liamberlain. 
He married in 1895 Elizabeth (d. 71)07), daughter of l-ord Justice 
J. C. Mathew\ 

DILUVIUM (Lat. for “ deluge,” from diluere, to wash away), 
a term in geology for supi'rficial deposits formed by flood-like 
operations of water, and so contrasted with alluvium (</.7».) or 
alluvial deposits formed by slow and steady ac|iieoiis agencies. 
The term was formerly given to the “ boulder clay ” deposits, 
supposed to have be(?n caused by the NoAichian deluge. 

DIME (from the Lat. decima, a tenth, through the O. Fr. 
disme), the tenth part, the titlu* paid as church dues, or as Irihiite 
to a temporal power. In this .sense it. is obsolete, but is found in 
Wycliffe’s translation of tin* Bilile — “ He ga\ c him dymi‘s of allc 
ihingis ” (Gen. xiv. 20). A dime is a siber (‘oin of iIh‘ I'nited 
J^taies, in value 10 cents (Engli.sh c(jui\alent. about 5(1.) or onc- 
teiith of a dollar; hence “ dime-nov(.'l," a cheap sensational 
novel, a “penny dreadful ” ; also “ diiue-museum.” 

DIMENSION (from ].a.t. dimension a measuring), in geometry, a 
magnitude measured in a sjiecifietl direct Ion, i.e. length, breadth 
and thickne.ss ; thus a line has only length and is said to be of 
oiWJ dimension, a surface has length and lireadth, and has tvio 
dimension.s, a solid has length, breadth and tliickness, and has 
three dimensions. 'iTiis concept i.s exteiulMl 1.0 algebra ; since 
a line, sur^act^ and solid are rcpre.scmted by linear, fjuadratir and 
cubic equations, and are of one, two and three iliinensions ; a 
biquadratic equation has its high(*st terms of four dimensions, 
and, in general, an equation in any number of variables which has 
the greatest sum of the indices of any term ecjual to n is said to 
have n dimen.sions. 'J'he “ fourth dimension ” is a type of non- 
Euclidcan geometry, in which it is conwived that a “.solid ” has 
one dimension more than the solids of experience. For the 
i dimensions of units sec Uni'i s, Dimensions of. 

[ DIMITY, derived from the Gr. di/itro^ “double thread,” 

; through the Ital. dimitOy “ a kind of course linzie-wolzie ” 
(Jdorio, 1611); a cloth commonly employed for bed upholstery 
and curtains, and usually while, though sometimes a pattern is 
printed on it in colours. It is stout in textiin^, and woven in 
rai.sed patterns. 

DINAJPUR, a town (with a population in i(>ot of 13,430) and 
district of British India, in the Raj.shahi division of Ea.stern 
Bengal and Assam. I’he earthquake of the 12th of June 1897 
('.aused serious damage L.) most of the public buildings of tlie town. 
There is a railway station and a government high school. The 
di.strict compri.ses an area of 3r)46 sfj. m. It is traversed in every 
direction by a ni‘tvvork of channels and water courses. Along the 
banks of the Kulik river, the undulating ridges and long lines of 
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mango-trees give the landscape a beauty which is not found else- 
wlierc. Dinaj pur forms part of the rich arable tract lying between j 
the Ganges and the southern slopes of the Himalayas. Although 
essentially a fluvial district, it does not possess any river navigable 
throughout the year by boats of 4 tons burden. Rice forms the 
staple agricultural prcxiuct. The dimate of the district, although 
C(K»ler than that of ( alcutta, is very unhealthy, and the people 
have a sickly appearance. The worst part of the year is at the 
close of the rains in September and October, during which months 
few of the natives escape fever. The average maximum tempera- 
ture is 92*.^® K, and the minimum 74-8®. The average rainfall 
is 85*54 in. In 1901 the population was 1,567,080, showing an 
increase of 6 % in the decade. The district is partly traversed 
by the main line of the Eastern Rengal railway and by two branch 
lines. Save between 1404 and 1442, when it was the scat of 
an independent raj, founded by Raja Gani‘sh, a Hindu turned 
Tdussulman, Dinajpur has no separate history. I’illars and 
copper-plate inscriptions have yielded numerous records of the 
Pal kings who ruled the country from the 9th century onwards, 
and the district is famous for many other antiquities, .some of 
which are connected by legend with an immemorial past (sec 
Reports, Arch. Sun>ey of India, xv. ; Kpi^raphia Imlica, ii.). 

DINAN, a town of north-w'estern France, capital of an 
arrondissement in the department of C otes-du-Nord, 37 m. E. of 
St Brieuc on the Western railway. Pop. (1906) 8588. Dinan is 
situated on a height on the left bank of the Ranee (here canalized), 
.some 17 m. above its mouth tit St Malo, with which it com- 
municates by means of small steamers. 1 1 is united to the village 
of T.anvallay on the right bank of the river by a granite viaduct 
130 ft. in height. The town is almost entindy encircled by the 
ramparts of the middle ages, strengthened at intervals by towers 
and deftMided on the south by a castlt^ of the late i4lh century, 
which now serves as prison. Thre<^ old gateways are also pre- 
served. Dinan has two interesting clmn hes ; that of St Malo, of 
late Gothic architect Lire, and St Sauveur, in which the Roman- 
esque and Gothic styles are intermingled. In the latter church a 
granite monument contains the heart of llertrand Du Guesclin, 
whose connexion with tlu; town is also commemorated by an 
equestrian statue. 'Phe quaint winding streets of Dinan are often 
bordered by medieval houses. Its pieture.squeiiess attracts large 
numbers of visitors and there are many English residents in the 
town and its vicinity. About three-quarters of a mile from the 
town arc the ruins of tlie chfi-teau and the Benedictine ablxy at 
Lehon ; near the neighbouring village of St Esprit stands the 
large lunatic asylum c»f Les Has Eoins, founded in 1S36 3 and at 
no great distance is the now' dismantled chateau of l.a Garayc, 
which w'as rendered famous in the 18th century by the philan- 
thropic devotion of the count and countess whose story is told 
in Mrs Norton’s Lady of La Garaye, Dinan is the seat of a sub- 
prefect and has a tribunal of first instance, and a communal 
college. There is trade in grain, cider, wax, butter and other 
agricultural products. The industries include the manufacture 
of leather, farm-implements and canvas. 

'Phe principal event in the history of Dinan, w'hich was a strong- 
hold of the dukes of Brittany, is the siege by the English under the 
duke of l.ancaster in J359, during which Du Guesclin and an 
English knight culled Thomas of Canterbury engaged in single 
combat. 

DIN ANT, an ancient town on the right bank of the Meuse in 
the province of Namur Belgium, connected by a bridge with the 
left bank, on which are the stiition ami the sul:»url> of St Medard. 
Pop. (1904) 7674. The name is supposed to be derived from 
Diana, and as early as the 7th century it was named as one of the 
dependencies of the bishopric of 'J'ongres. In thv 10th century it 
passed under the titular sw ay of Liege, and remained the fief of the 
prince-bishopric till the French revolution put an end to that 
survival of feudalism. In the muldle of the 15th century Dinant 
reached the height of its prosperity. W'ith a popuLition of 
60,000, and 8000 workers in ci»pper, it was one of the most 
flourishing cities in Walloon Belgium until it incurred the w'ruth 
of Charles the Bold. Belief in the strength of its walls and of the 
castle that occupied the centre bridge, thus effectually command- 


ing navigation by the river, engendered arrogance and over- 
confidence, and the people of Dinant thought they could defy the 
full power of Burgundy. Perhaps they also expected aid from 
France or Lit%e. In 1466 Charles, in his father’s name, laid siege 
to Dinant, and on the 27th of August carried the place by storm. 
He razed the walls and allowed the women, children and priests 
to retire in saftfly to Liege, but the male prisoners he either 
hanged or drowned in the river by causing them to be cast from 
the projecting cliff of Bouvignes. In 1675 the capture of Dinant 
formed one of the early military achievements of Louis XIV., and 
it remained in the hands of the French for nearly thirty years 
after that date. The citadel on the cliff, 300 ft. or 408 steps above 
the town, was fortified by the Dutch in 1818. It is now dis- 
mantled, but forms the chief curiosity of the place. The views 
of the river valley from this eminence are exceedingly fine. Half 
W'ay up the cliff, but some distance south of the citadffl, is the 
grotto of Montfat, alleged to be the site of Diana's shrine. The 
church of Notre Dame, dating from the 13th centur)^, stands 
immediately under the citadel and flanking the bridge. It has 
been restored, and is considered l.>y some authorities, although 
others make the same claim on behalf of TIuy, the most complete 
specimen in Belgium of pointed Gothic architecture. The 
baptismal fonts date from the 12 th century, and the curious spire 
in the form of an (flongated pumpkin and covered with slates 
gives a fantastic and original appearance t»> the wliole edifice. 
The present prosperity of Dinant is chiefly derived from its l:)eing 
a favourite summer resort for Belgians as well as foreigners. It 
has facilities for boating and bathing as w'ell as for trips by 
steamer up and down the river Meuse. It is also a convenient 
central point for excursions into the Ardennes. Although there 
are some indications of increased industrial activity in recent 
years, the population of Dinant is not onc-cighth of what it was 
at the time of the Burgundians. 

DINAPUR, a town and military station of British India, in the 
Patna district of Bengal, on the right bank of the Ganges, 12 m. 
W. of Patna city by rail. Pop. (1901) 33,699. It is the largest 
military cantonment in Bengal, with accommodation for two 
batteries of art illery, a European and a native infimtry regiment. 
In 1857 the sepoy garrison of the place initiated the mutiny of 
that year in Patna district, but after a conflict with the European 
troops were forced to retire from the towm, and subsequently laid 
siege to Arrali. 

DINARCHUS, last eff tlie “ ten ” Attic orators, son of Sostratus 
(or, according to Suidas, Socrates), Ixjrn at ('orinth about 361 
B.c. lie settled at Athens early in life, and when not more than 
twenty-five w-as already active as a WTiter of speeches for the law' 
courts. As an alien, he was unable to take part in the delxitc*s. 
He had l)een the pupil both of Theophrastus and of Demetrius 
Phalereus, and had early accjuired a certain fluency and versa- 
tility of style. In 324 the Areopagus, after inquiry, reported 
that nine men had taken bribes from ITarpahis, the fugitive 
treasurer f>f Alexander. Ten public prosecutors were appointed. 
Dinarchus wrote, for one or more of tliese prosecutors, the three 
spt^eches which are still extiint — Ay^ainst Demosthenes, Against 
Aristof^citon, Against Philorles. The sympathies of Dinarchus 
w'crc in favour of an Athenian oligarchy under Macedonian 
control ; but it should be remembered that he was not an 
Athenian citizen. Aeschines and Demadcs had no such excuse. 
In the Harpalus affair, Demosthenes was doubtless innocent, 
and so, probably, were others of the accused. Yet Hypcrcidcs, 
the most fiery of the patriots, Wiis on the Siinie side as Dinarchus. 

Under the regency of his old master, Demetrius Phalereus, 
Dinarchus exercised much political influence. The years 31 7-307 
W'ere the most prosperous of his life. On the fall of Demetrius 
Phalereus and the restoration of the democracy by Demetrius 
Poliora'tes, Dinarchus was condemned to death and withdrew 
into exile at Chalcis in Euboea. About 292, thanks to his friend 
Theophrastus, he was able to return to Attica, and took up his 
abode in the country w'ith a former associate, Proxenus. lie 
after\vards brought an action against Proxenus on the ground 
that he had robbed him of some money and plate. Dinarchus 
died at Athens about 291 . 
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According to Suidas, Dinarchus wrote 160 speeches ; and 
Dionysius held that, out of 85 extant speeches bearing his name, 
58 were genuine, — 28 relating to public, 30 to private causes. 
Although the authenticity of the three speeches mentioned 
above is generally admitted, Demetrius of Magnesia doubted that 
of the speech Against Prmnsihenf s, while A. Westermann rejected 
all three. Dinarchus had little individual style and imitated 
by turns lA-sias, Hypereides and Demosthenes. He is c.alled by 
Hermogenes 6 k/hOivo^ a metaphor taken from 

barley conipared with whe;it, or beer compared with wine, — 
a Demosthenes whose strenglli is rougher, without flavour or 
sparkle. 

Kditions : (text and cxliaustive connneiitiiry) IC. (1842) ; 

(text) T. Tlialheiin (18S7). F. ISlass (iSSS) ; s(m‘ F. F. Ftirmaii, 
Jmlex Andocideits, Lycitrceus, Diiuircheus (iSc^y) ; ami. in |»€?neriil, 
F. Blass, Aitischo Ucredmmki'it , iii. 'I’liere is a valuable treatise on 
liie life and speei lies of Dinarclms by I’Jioiiysiiis of 1 lalicaniassus. 

DINARD, a seaside town of north-western ]<>ance, in the 
department of llle-ct-Vilaine. The town, which is the chief 
watering-place of Brittany, is situated on a rocky promontory at 
the mouth of the Kance opposite St Malo, which is about 1 m. 
distant. It is a favourite resort of English and Americans as 
well as of the French, its attractions being the beauty of its 
situation, the mildness of the climate and the good bathing. It 
has two casinos and numerous luxurious hotels and elegant villas. 
Together with the adjoining watering-place of St Imogat, Dinard 
has a po|)iilation of 4882 (190b). 

DINDIGUL, a town of Briti.sh India, in the Madura district of 
Madras, S80 ft. above the sea, 40 m. from Madura by rail. Fop, 
(i<)oi) 25,182. Dindigul has risen into importance as the centre 
of a trade in tobacco and manufacture of cigars, which are 
exported to England. 1 'h(?re are two large European cigar 
fiict(»ries here. The town has manufactures of silk, mu.slin and 
blankets, and an export lrad(* in hides and cardamoms ; and 
there is a large na.ti\'e Christian population, with two churches. 
The ancient fort, well preserved, stands on a rock rising 350 ft. 
above the town ; tliis was formerly a position of great strategic 
importance, commanding jiasses into Madura from ( oimbaiore, 
and figured prominently in tlie military operations of the 
Mahrattas in the 17th and 18th centuries, and of Hyder AH in 
1755 ijeip, being thrice captured by the British (1767, 1783, 171)0). 
Afirr the two first captures it was restored to llytliT Ali under 
treaty ; after the third it was ceded to the East India ( ompanv. 

DINDORF, KARL WILHELM (1802-1883), German classical 
scholar, was born at l.eipy.ig on the 2nd of January 1802. From 
his earliest years he showed a strong taste for classical studies, 
and after completing F. Invernizi’s edition of Aristophanes at 
an early age, and editing several grammarians and rhetoricians, 
was in 1S2S appointed extraordinary profe.s.sor of literary history 
in his native city. Disajipointed at not obtaining the ordinary 
jirofes.sorship when it became vacant in 1833, he resigned his post 
in tlu! Siime year, and devi»ted himself entirely to study and 
literary work. His attention had at first been chiefly given to 
.Alhenaeus, whom he edited in 1827, and to the Greek dramatists, 
all of whom he edited separately and coml)ined in his Poelac 
scaiici Crat'd ( 1 830 and later editions). He also wrote a work 
on the metres of the Greek dramatic poets, and compiled .special 
lexicons to Aeschylus and Sophocles. He edited Frocopius for 
Niebuhr's Corpus of the Byzantine writers, and between 1840 and 
1S51 brought out at Oxford an important edition of Demosthenirs; 
he also edited Lucian and Josephus for the Didot classics. His 
last important editorial laliour was his Arnrhius of Caesarea 
(1867-1871). Much of his attention was occujjied i>y the n*- 
piiblication of Stephanus’s Thesiuirus (Paris, 1831-1865), chiefly 
executed by him and his brotlier Ludwig, a work of prodigious 
labour and utility. His reputation suffered somewhat ihrougii 
the imfKistiire practised up)on him by the Greek (‘onstantiiic 
Simonides, who succeeded in deceiving him by a fa!)ricalcd 
fragment of the Greek historian Uranius. I’he book was printcrl, 
and a fewv cofiies had been circulated, when the forgery was 
discovered, just in time to prevent its Ixnng gi\ en to the world 
under the auspices of the university of Oxford. Shortly after the 
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death of his brother, he lost all his property and his library by 
rash speculations. He died on the. 1st of August 1883. 

His brother Liunvu; (1805-1871) was horn at Leipzig on the 
3rd of January 1805, and died there on the 6th of SeptemlH.T 1871 . 
He never held any academical jiosition, and led so secluded a 
life that many doubled his e.xisVeru e, and deilared that he was 
a mere pseudonym. The important share which he took in the 
edition of the Thesaurus is nevertheless aiillicnlicalcd by his 
own signature to his contributions. He also published valuable 
editions of Folvbiiis, Dio Cassius and other Greek historians. 

D’INDY, PAUL-MARIE-THEODORE-VINCENT (1851- ), 

French musical composer, was born in Paris, on the 27lh of March 
1S5 1 . He studied comjiosilion and the organ at the Paris C onser- 
vatoire under C'csar FVanck, and obtained the grand prize oflered 
by the city of Paris in 1885 willi Lc Chant dc la Cloche, a dramatic 
legend after Schiller. Tlis principal works, besidit the above, are 
the symphonic trilogy W allenstein, the symphonic works entitled 
Saugefieurie, l.a ForH enrhantee, Istar, Symphonie sur tin air 
nwntagnard fran^ais ; overturt^ to Anthony and Cleopatra] Ste 
Marie Magdeleine, a cantata; Atiendez-moi sous Vorme^ a one-act 
opera ; Fervaal, a musical drama in three acts. Vincent dMndy 
h perhaps the most prominent among the diseiples of ('e.sar 
Franck. Imbued witli very high aims, he was always giiifled b\ 
a lofty ideal, and few musici.nns have attained so complete a 
master}' omt the art of inslriiinentation. His music*, however, 
lac-ks simplicity, and can never liecnine j)(>piilar in the widest 
sense. His opera Fermul, which is styled “ action nui.sicale,” is 
constructed upon the sysUan of Leit»nioiils. Us lc‘gi*ndary 
subject recalls both. Parsifal and Tristan, and the music is also 
.suggestive of Wagnerian influence. D'lndy can scarcely be 
considered so typical a representative of modern I'rench music as 
his juniors Alfred Bruneau, the composer of he Here, I'Atiaquedu 
moulin, Messidor, or Gustave CharpiaUier, thi* author of Louise, 
who chose subjects of modern life for their op**ralic works. 

DINEIR, a small town in Asia Minor, built amidst the mins of 
( elaenae-Apamea, near the sources of the Maeander (MendiTcs). 
Jt is the terminus of the Smyrna-Aidin-Dineir railway. Pop. 
1400. (Sc(‘ Ap-amka.) 

DINGELSTEDT, FRANZ VON (1814-1881), German poet and 
dramatist, was born at Halsclorf, in Hesse (.‘assed, on the 30II1 of 
jiine 1814. Having studied at the university of Marburg, he 
i^ecaino in 1836 a master at the lATeum in ('assel, from which he 
was transferred to loilda in 1838. In 183c) lu* produced a novel, 
Vnlcr dcr Krde, which obtained considerable .sur.c(‘ss, and in i8.:| 1 
published the book hy which he is best remembered, the Lieder 
vines kosmopolilischen AachtKdchicrs. 'J’hese poems, animated 
as they are l)y a spirit of bitter opposition to everything that 
savours of despotism, were an effective contrilnitioii to the 
jadilical poetry of the day. The poyjnlarity of tliis lK»ok 
determined Dingclstcdt to tala* up a literary career, and in 1841 
he obtained an apprunlment on the stafl of the Augshurgn 
allgcmeinc Zeitung. In 18.13, however, the satirist of Gt rman 
prinees aerepted, to the general surprise, the appointment of 
private lilirarian to the king of \Vurllemberg,and in the Siime year 
lie married the celclirated Bohemian opera singer, Jenny Liitzer. 
In 1845 he published a volume of poems, some of which, treating 
of modern lih^, j)osses.sed great literary rather than strirlly 
poetical merit. A sul)se(|uent collection, published in 1852, 
attracPxl little atb*nlion. The .success of his tragedy Dos IJmis 
der Barnctfcldt (1850) obtained for him the position of intendant 
at the court theatre at Munich, where he soon beeami^ the centre 
of literary .society. He incurriil, how-c ver, tin* aiiiiniKsity of the 
Jesuit clicpie at the c(»urt, and in 1856 was suddenly dismissed on 
the most friv<iloLis charges. A similar pii.sition was offered to him 
at Weimar through thi? influence of J.i.s/t, and he remained tin re 
until 1867. His adiuinistration was nmst successful, and he 
especially distingui.shed himself liy presenting all Shake.speare’s 
historical plays upon the stage in an unbroken cycle. In 1867 he 
became director of the court opera house in Vienna, and in 1872 
of the Hofburgth(*ater, a position hr^ held until his death on the 
15th of May 1881. Among his other works may be notieed an 
autobiograph ict'il sketch of his Munich career, entitled Miinchener 
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Bilderhogen (1879), Die Amazone, an art novel of considerable 
merit (1869), translations of several of Shakespeare's comedies, 
and several writings dealing with ciuestions of practical drama- 
turg>^ He was ennobled in 1867 by the king of Havaria and in 
1876 was rreatcil Freiherr by the emperor of Austria. 

l)in«i’Jsttill's SdmUiche IVerMe ap]H:ar(>cl in 12 vols. (1877-1878). 
but this rdition is far from com])lcl(;. On his life see, besides the 
autol>io;>;ra]>liy mentioned above, J. Kofleiilxrrf;. HeimatcrinmniHpien 
an r. Din^elstedt (Uerlin, 1882), and by tlu; same author, F. Dingei 
stedt, JHdtter aus seinem Nachlass (2 vols., 1891). Also an easay by 
A. Stem in Zur IMcmtuf det Ge^enwavt (l.ei])zig, 1S80). 

DINGHYy OR Dinoky (from the HiTKlu dengl a small boat, the 
diminutive of den»a, a sloop or coasting vessel), a boat of greatly 
varying size and sliape, used on the rivers of India ; the term is 
applied also, in certain districts, to a larger boat used for coasting 
purposes. The name was adopted by the merchantmen trading 
with India, and is now generally used to designate the small extra 
boat kept for general purposes on a man-of-war or merchant 
vessel, and also, on tlu* 'riuinies, for small pleasure boats built for 
one or two pairs of s(*ulls. 

DINGLE, a seaport and market town of county Kerry, Ireland, 
in the west parliamentary division, the terminus of the Tralee 
and Dingle railway. Pop. (1901) 17S6. Tliis may be considered 
tlie most westerly town in the United Kijigdom unles.s 
Knightstown at Vakneia Island be except ttd ; it lies on the south 
side of the northernmost of the great pmrnontories which pro- 
trude* into the AlUintic on the south-western coast of Indand, on 
the fine naturid harbour of Dingle Hay, in a wild hilly district 
almndant in relics of ftnti(]uity. Tin* town, which is the centre 
of a considerable fishing industry, especially in mackerel, was in 
the ibth century of no little importance as a sea|)ort ; it had also 
a no tell manufacture of linen. It was ineorporaled l)y Queen 
ElizalK'th, and returned two memliers to the Iri.sh parliament 
until the Union. 

DINGO, a name applied apparently liy liiiropcans to the 
warrigal, or native Australian dog, the Canis dingo of J. J‘‘. 
Hliimenbach. The dingo is a stoutly-built, rather short-legged, 
sandy-c'oloured dog, intermediate in size between a jackal and a 
wolf, and measuring about 51 in. in total length, of which the 
tail lakes up about eleven. In general appearance it is very like 
some of the pariah dogs of India and Egypt; and, except on 
distributional grounds, there is no reason for regarding it as 
specilkally distinct from such breeds. Dingos, wliicli are found 
liolli wild and tame, interVirced freely with luiropean dogs in- 
troduced into the. country, and it may be that the large amount 
of ikai'k on the back of many sp<*cimens may be the result of 
crossing of this nature. 

Tlie main point of interest connected with the dingo relates to 
its origin ; that is to say, whether it is a member of the indigenous 
Australian fauna (among which it is the only large placental 
mammal), or whether it has been introduced into the country 
by man. Tliere seems to be no doubt that fossilized remains of 
t he dingo occur intermingled with those of the extinct Australian 
mammals, such as giant kangaroos, giant wombats and the still 
more gigantic DiprotodoH. And since remains of man have 
apparently not yet bt‘en detected in tliese deposits, it has been 
thought hy s(»me naturalists that the dingo must l>e an indigenous 
species. This was the opinion of Sir Frederick McUoy, by whom 
the deposits in question were regarded as probably of Flioccne age. 
A similar view is adopted by D. Ogilvy in a CataloguR of Australian 
Mammals, published at, Sydney in 1892 ; the writer going how- 
ever one sti^p further and expressing the lielief that the dingo 
is the ancestor of all domesticated dogs, llu* latter contention 
cannot for a moment be sustained ; and there are also strong 
arguments against the indigenous origin of the dingo. That the 
animal now occurs in a wild state is no argument whatever as to 
its being indigenous, seeing that a domesticated breed introduced 
l\v man into a new country abounding in game would almost 
certainly revert to the wild state. The app>arent aUsence of 
human remains in the beds yielding dingo teeth and bones (which 
are almost certainly not older than the Pleistocene) is of only 
negative value, and liable to be upset by new discoveries. Then, 
again (as has been pointed out by R. I. Pocock in the first part of 
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the Kenntl Encyclopaedia^ i 907 )> the absence of any really wild 
species of the typical group of the genus Canis between Burma 
and Siam on the. one band and Australia on tbe other is a very 
strong argument against the dingo being indigenous, seeing that, 
whetiier brought by man or having travelled ihilher of its own 
accord, the dingo must have reached its present habitat by way 
of the Austro-Malay archipelago. If it liad followed that route 
in the course of nature, it is inconceivable that it would not still 
be found on some portions of the route. On the supposition tliat 
the dingo wa.s introduced by man, we have now fairly decisive 
evidence that the native Australian, in place of being (as formerly 
supposed) a member of the negro stock, is a low type of Caucasian 
allied to the Veddahs of Ceylon and the Toalas of Celebes. 
Consequently the Australian natives must be presumed to have 
reached the island-continent by way of Malaya ; and if this be 
admitted, nothing is more likely than that they should have been 
accompanied by pariah dogs of the Indian type. Confirmation of 
this is afforded by the occurrence in the mountains of Java of a 
pariah-like dr)g which has reverted to an almost completely w'ild 
condition ; and likewise hy the fact that the old voyagers met 
with dogs more or less similar to the dingo in New Guinea, New 
2 ^*aland and the Solomon and certain olh(*r of the smaller Pacific 
islands. On the whole, then, the most probable explanation of 
the case is that the dingo is an introduced species closely allied to 
the Indian pariah d<5g. Whether the latter represents a truly wild 
type now extinct, cannot be determined. If so, all pariahs should 
Vie classed with the Australian warrigal under the name of ('anis 
dingo, I f , on the oliier hand, pariahs, and consequently the dingo, 
cannot be separated specifically from the dom(‘sticated dogs of 
western Europe, then the dingo should be designated Cants 
familiaris dingo, (K. L.*) 

DINGWALL, a royal and police burgh and county town of the 
shire of Ross and Cromarl\', Scotland. Pop. (igoi) 2519. It is 
situated near the head of Cromarty Firth where the valley of the 
Peffery unites with the alluvial lands at the mouth of the Conon, 
18.1 m. N.W. of Inverness by the .Highland railway. Its name, 
di^rived from the Scandinavian Thingtfiillr, “field or meeting- 
place of the thing,'** or local assembly , preservers the Norse origin of 
the town ; its Gaelic designation is rnv(‘rj)cfferon, “ the mouth of 
the Peffery.” The 18th-century town house, and some remains 
of the ancaent mansion of the once powerful ea.ds of Ross still 
exist. There is also a public park. An obelisk, 57 ft. high, was 
erected over the grave of the 1st earl of Cromarty. The town 
belongs to the W'ick district group of parliamentary burghs. It is 
aflouri.shing distributing centre and has an important corn market 
and auction marls. Some shipping is carried on at the harbour 
at the mouth of the Peffery, about a mile below the burgh. 
Hranch lines of the Highland railway run to Slralhpeffer and to 
Strome Ferry and Kyle of Uochalsh (for Skye). Alexander II. 
created Dingw-all a royal borough in 1226, and its charter was 
renewed by James IV. On the lop of Knockfarrel (Gaelic, cnor, 
hill ; faire, watch, or guard), a hill about 3 m. to the west, is a 
large and very complete vitrified fort with ramparts. 

DINKA (called by the Arabs Jangc), a widely spread negro 
people dwelling on the right bank of the White Nile to about 
12® N., around the mouth of the TJahr-el-Ghazal, along the right 
bank of that river and on the banks of the lower Sobat. lake the 
Shilluk, thc^v were greatly harried from the north by Nuba- 
Arabic tribes, but remained comparatively free ow ing to the vast 
extent of their country, estimated to cover 40,000 scj. m.,and their 
energy in defending themselves. They are a tall race with skins 
of almost blue black. The men wear practically no clothes, 
married women having a short apron, and unmarried girls a 
fringe of iron cones round tlie waist. They tattoo themselves 
with tribal marks, and extract the lower incisors ; they also 
pierce the ears and lip for the attachment of ornaments, and wear 
a variety of feather, iron, ivory and brass ornaments. Nearly 
all shave the head, but some give the hair a reddish colour by 
moistening it with animal matter. Polygamy is general ; some 
headmen have as many as thirty or more wives ; but six is the 
average numl^er. They are great cattle and sheep breeders ; the 
men tend their beasts with great devotion, despising agriculture. 
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which is left to the women ; the cattle are called by means of 
drums. Save under stress of famine cattle are never killed 
for food, the people subsisting largely on durra. The Dinkas 
reverence the cow, and snakes, which they call “ brothers.” 
Their folklore recognizes a good and evil deity ; one of the two 
wives of the good deity created man, and the dead go to live will) 
him in a great park filled with animals of enormous size, 'rhe 
evil deity created cripples. The Dinka came., in 1899, under the 
control of the Sudan government, justice being adininist«Ted 
as far as possible in accord with tribal custom. A compendium 
of Dinka laws was compiled by (!aptain H. D. E. O’Sullivan. 

See G. A. Schwtnijfurth, The Heart of Africa (1874); \V. Junker, 
Travels in Africa, Enp. edit. (London. iiSoo-rSciZ) ; The Anglo- 
Egyptian Sudan, edited by C'ouni Gleic-.lu*ii (London, kjos). 

DlNKfiLSBUHL, a town of Germany, in the kingdom of 
Bavaria, on the Wdrnitz, 16 m. N. from Nordlingen, on the rail- 
way t o Dombiihl. Pop. 5000. It is an interesting medieval town, 
still surrounded by old walls and towers, and has an Evangelical 
and two Roman Catholic churches. Notable is the so-called 
Deutsches Haus, the ancestral home of the counts of Drechst*!- 
Dcufstetten, a fine specimen of the German renaissiince style of 
wooden architecture. There are a Latin and industrial school, 
several benevolent institutions, and a monument to Christo)>h 
von Schmid (1768-1854), a writer of stories for the young. The 
inhabitants carry on the manufacture of brushes, gloves, stock- 
ings and gingerbread, and deal largely in cat tle. 

E^ortified by the emperor Henry I., Dinkelsbiihl received in 
1305 the same nmnicij)al rights as Ulm, and obtained in 1351 the 
position of a free imperial city, w'hich it retained till 1802, when 
it passed to BaA^aria. Its municipal codc^, the Dinkelsbuhler 
Recht, published in 1536, and revised in 1738, contained a very 
extensive collection of pul)lic and private laws. 

DINNER, the chief meal of the day, eaten either in the middle 
of the day, as was formerly the universal custom, or in the 
evening. The word dine ” comes through EV, from Med. Lat. 
disnare, for disjejwiare, to break one's fast (jejuniutn); it is, 
therefore, the same word as Fr. dejeuner, to breakfast, in 
modern France, to take the midday meal, diner being u.sed 
for the later repast. The term “dinner-wagon,” originally 

a movable table to hold dishes, 
is now used of a two-tier side- 
board. 

DINOCRATES, a great and 
original Greek architect, of the 
age of Ale.xander the Great. He 
tried to captivate the ambitious 
fancy of that king with a design 
for carving Mount Athos into a 
gigantic siNitcd statue. This plan 
was not carried out, but Dino- 
crates designed for Alexander the 
plan of the new city of Alex- 
andria, and constructed the vast 
funeral pyre of Tlephaestion. 
Alexandria was, like Poiraeiis 
and Rhodes (see Htppodamus), 
built on a regular plan ; the streets 
of most earlier towns beingnarrow 
and confused. 

DINOFLAGELLATA, so called 
by O. Biitschli (==:the Ctlio- 
FLAdELT.ATA of E. Claparide and 
H. Lachmann), a group of Pro- 
tozoa, characterized as Mastigo- 
phora, provided with tw-o flagella, 
the one anterior extendt^d in loco- 
motion, the other coiled round 
its Imse, or lying in a transverse 
groove. The body is bounded by a firm pellicle, often .supple- 
mented by an armour (“ lorica ”) of cuticular celIulo.se plates, 
with usually a marked longitudinal groove from which the 
anterior flagellum springs, and an oblique or spiral transverse 



•After F. Srhiitt in Knelcr and Prantl's 
Pflanzen/amilien, by permission of Wm. 
KiiKelmann. 


Fig. 1 . — Peridinium divergerts 
showing longitudinal and trans- 
verse* grooves in which lie the 
respective flagella ; .v./>., 

large “sackpiisule” discharging 
through a tube by pore o' \ c.p., 
“ collective pusule discharging 
at o, and surrounded by a ring 
ol forxiialive '* or “ daughter 
pusules ” ; n, nucleus. 


groove for the second flagellum. In Polykrtkos (fig. 2, 9) there 
are eight transverse grooves each with its flagellum. The 
armour-plates are often cx(|uisitely sculptured, and may be 
produced into spines or i>erpcndicular plates to give greater 
surface extension, as wt find in other plankton organisms. 
The cortical plasma may protrude pseiidopodia in the longi- 
tudinal groove ; it contains trichoeysts in several species, true 
ncmatocysts in Polykrtkos, It contains chromatophore.s in 
many species, coloured by a mixed lipochrome pigment which 
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From Prla^cr and Hi'Touaril'.'- 7'rn/fi' tie iuhtloj^ie coHCfi/r, 
by permission of Sclilcii:li«;r Fri-ies. 


1. ModiJicd from Sciiiitt. Oniitho- 

ceras. 

2. Diagram of transverse fission 

of a 1 hiioflagellate. 

3. After Sclnill, Extwiaeclla. 


4. After Stein, J^mrocentrum. 

5, (1. Ceralium, single and series. 

7. Potu hHia /«AWi (.Scliiilt). 

8 . Cilhari^trs. 

9. After Biit.stldi, Pulykrikas. 


appears to be distinct from diatomin. 7 ’hc endoplasm is 
ramified between alveoli ; it contains a large nucleus (in 
Polykrtkos there are eight nuclei, accompanied by smaller, 
more numerous bodies regarded by O. Biitschli as inicro- 
niudei). Besides the other spaces are definite rounded or oval 
vacufdes with a permanent j>ellicular wall termed by Schiilt 
“ pusules ” : these open l)y a dnet or ducts into the longitudinal 
groove. They enlarge and diminish, and are possibly excretory 
like the “ contractile vacuoles ” of other Protista : though it has 
been suggested that by their communication with the medium 
they subserve nutrition. Nutrition is of course holozoic or 
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saprophytic in the colourless forms, holophytic in the coloured : 
l)ut these divergent methods arc exhibited by different species 
of the same genus, or even by individuals of one and the same 
species under different conditions. Binary fission has been 
widely observed, both in the active condition or after loss of 
the flagella; it differs from that of true Flagellates in not 
being longitudinal, but transverse or olilique (fig. 2, 2). Re- 
peated fission (brood-forniation) within a cyst has also Ix^en 
observed, as in Pyrocystis and Ceratium ; and possibly the chains 
of Ceratium and other (fig. 2, 5 and 6) genera are due to the non- 
separation of the brood-cells. Clonjugation of adults has been 
observed in several species, the most complete account being that 
of /ederbaiier on CVrrt/mw hirundinella (marine): either mate 
puts forth a tube which meets and opens into that of the 
other (as in some s|iccies of Chlamydonwnas and Desmids) ; the 
two cell-botlies fuse in this tu]>c, and encyst to form a rest- 
ing zygosjifirc. The Dinoflagellatcs are relatively large for 
Mastigophora, many attaining 50 /a (>.oo 0 in length. The 
majority are marine ; but some genera (Ccfatium, Pcridhiium) 
include fresh-water species. Many arc highly phosphorescent 
and some by their alainilance colour the water of the sc^a or pool 
which they dwell in. JJke so many coloured Protista, they 
frc(|uently posse.ss a pigmenterl “ eye-spot ” in which may be 
sunk a spheroidal refractive body (“ lens ’■). 

The affinities of the Diiiollagcllala are certainly witli those 
C'ryi)loin()nadine ]*'lagellates which p<>s.sess two unequal flagella ; 
the /()osy)ores or young of the Cystoflagcllates are practically 
colourle.ss Dinoflagellatcs. 

r. iiymiuniininceuf ; body nakiHl, or witli a simple cellulose or 
gehil'inous euvi lo])e ; both groovi's pres(?nt. Pyrocystis (Miiriay), 
often encysted, sphencaUir crescentic, becoming free within cyst wall, 
and escaping wliole or alter liiood divisions as a ff)rm like (iyinntt 
dinium ; (iymiiodinium (Stein) ; llitmidimmn (Sli iii) ; 

(Scliiilt.) (lig. 2, 7) with complex eye spot ; to this giouji we, may 
refer Polykrikns (Biitschli) (lig. 2, 0), with its metanieric transverse- 
grooves and flagella. 

2. Prorotrutrotfiac fScliiilt) ( = the Adiiiida of llergli) ; body sur 
ronndt'd by a firm sliell of tw(» valves without a girdle band ; traris- 
vi'ise groove absent ; titinsverse flagellum coiled round base ol 
longitudinal. Pxuriucclla ((‘ieiiU.) (fig. 2, 3) ; Promt ctUntw (l\hrb.i 
dig. 2.4). 

3. Pvridiiiiaccae (Scliiitt) ; body with a .shell of plates, a giidle 
band al<mg the lran.sverse groo\e, in which the transverse llagellum 
lies. Cem-ra, J^cridiuium (h'lirb.) (fig. i), fjcsh \vali*r and marine ; 
Ceratium iSchrauk) (lig. 2. 5. 0), Ire.sh-waler and mariiu^ ; Citliaris/i s 
(Stein) : Omitkoccras (('laparede ami I^achmanii) (fig. 2, i ). 

I ATi.M M i ■ ui:. K. S. Ik'igh. “ J.)er Organismus der t'ilioflagelkifeii. ' 
Morph'd. Jithihufh, vii. (iSSi) ; . 1 '. von Stein, dcr Iniu- 

si o nst h i i- 1 1' ^ Ahth. 3, 2. Hiillte; l)ic Saturncschichtc dvr inthrodilfu 
l''ltii;fllatt'ii Biiiscldi, •’.Mastigophora” (in Bronn's Thut- 

ii'ich, i. .\blh. 2), iMSi 1SS7 ; (i. I*i.)uchei, various observalii>ns cm 
I >iiu)tlagi'llates. Journal dc 1 ' auaioinic ct dc la physiidtif^u’ 

1SS7, iSiH) ; b. Scliiilt , “ Die J’eridineeii der Plankton Jiixpeditmn ” 
{lAf^rhnissc d. . 1 * 1 . I'.xt'd. i. 'I h. vol. iv. 1803); and " iVridiniales ” 
in 1 ‘liigler and Pr.intrs PllanZi'afamiUeti, vol. i. Abt. 2 b. (itSo(>); 
/ederbauer. licvichtc d. deatsrhen hidanisilu'n GcstHsi haft, vol. xx. 
(lejoi)); DeUigeand ller(,miird, 'J'laite dc zoolff'iv concrete. Noh i. l-o 
CeUtilr el Ir^ pi,>t-K-,'aiies (iSig.). (M. 

DINOTHERIUM, an extinct mammal, fossil remains of which 
occur in the Miocene beds of France, (lermaii)*, Clreecc and 
Northern India. I'hese cimsist chiefly of teeth and the bones of 
iht! hciid. .\n entire skull, obtained from the Lower Pliocene 
beds of ICppelsheim, lle-sse-Dannstiidt, in 1S36, measured 4i ft. 
in length and 3 ft. in breadth, and indicates an animal exceeding 
the elephant in size. The upper jaw is apparently destitute t»f 
incisor and canint? teeth,' but pos.sesses five molars on eueh side, 
with a corresponding number in the jaw beiieatli. 'J'he most 
rcrnarkalile feature, however, eojisisls in the front part of the 
lower jaw being bent downwards and bearing two tu.sk-like 
incisors also direcleil downwards and backwards. Dinolherium 
is a member of the group Probuscidea, of the line of descent of j 
the elephants. 

DINWIDDIE, ROBERT (16^3 1770), Engli.sh colonial governor | 
of Virginia, was born near (Glasgow, Scotland, in 1693. From the 
position of customs clerk in Bermuda, which he held in 1 727-1738, 
he was promoted to be surveyor-general of the customs “ of 
the southern ports of the continent of America,” as a reward 
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for having exposed the corruption in the West Indian customs 
service. In 1743 he was commissioned to examine into the 
customs service in the Barbadoes and exposed similar corruption 
tliere. In 1751-1758 he was lieutenant-governor of Virginia, 
first as the deputy of Lord Albemarle and then, from July 1756 to 
January 1758, as deputy for Lord Loudon. He was energetic in 
the discharge of his duties, but aroused much animosity among 
the colonists by his zeal in looking after tlie royal quit-rents, and 
by exacting heavy fees for the issue of land-patents. It was his 
chief concern to prevent the French from building in the Ohio 
Valley a chain of forts connecting their settlements in the north 
with those on the Gulf of Me.xico ; and in the autumn of 1753 he 
sent George Wasliington to Fort Le Iheuf, a newly esiabli^ed 
hrench post at what is now Waterfo d, Pennsylvania, with a 
message demanding the withdrawal of the French from English 
territory. As the French refused to comply, Dinwiddie secured 
from the reluctant Virginia assembly a grant of £10,000 and in the 
spring of 1754 he sent Washington with an armed force toward 
the forks of the Ohio river “ to prevent the intentions of the 
French in settling those lands.” In the latter part of May 
Washington encountered a French force at a sptjt called Great 
Meadows, near the Youghiogheny river, in what is now south- 
western Pennsylvania, and a skirmish followed which precipitated 
the French and Indian War. Dinwiddie w^as especially active at 
this time in urging the co-operation of the colonies against the 
French in the Ohio Valley ; but none of the other governors, 
except William Shirley of Massachusetts, was then much con- 
cerned about the western frontier, and he could aceompli.sh very 
little. 11 is appeals to the home government, however, resulted in 
the sending of General Edward Braddock to Virginia with two 
regiments of regular troops ; and at Braddock's call Dinwiddie 
and the governors of Massachusetts, New York, Pennsylvania 
and Maryland met at Alexandria, Virginia, in April 1755, and 
pljinned the initial operations of the war. Dinwiddie's administra- 
tion was iTiarked by a constant wrangle with the assembly o^'cr 
money matters ; and its obstinate resistance to military jippro- 
priations cau.sed him in 1754 and J755 to urge the home govern- 
ment to secure an act of parliament compelling the colonies 
to raise money for their protection. In January 175S he left 
Virginia and lived in England until his death on the 27th of July 
1770 at (!lifton, Bristol. 

The Offuial Records of Robert liiniciddia, Licutcnant-Covcrnor of 
Virf^inia (J 751-1 758), ])iiblisliotl in two volumes. al Kklnnoml. 
\ ii.. Ill 1883-18.5*1, l»y Uic X’irgiiiia llisloriral Socitty. aiitl t'diud 
by K. A. Bidt-k, art* of groat value for the ])olitical history o! tl .* 
colonies in this period. 

DIO CASSIUS (more correctly Cassius Dio), Cocceianus 
{c. A.D. 150-235), Roman historian, was born at Nicaea in 
Bithynia. His father was Cassius Aproniamis, governor of 
Dalmatia and Cilicia under Marcus Aurelius, and on his mother's 
side he was the grandson of Dio Chrystislom, who had assumed 
the surname of Cocceiamis in honour of his patron the emperor 
C'occeius Nerva. After his father's death, Dio (.'assius left 
Cilicia for Rome (180) and became a member of the senate. 
During the reign of Coininodus, Dio practised as an advocate at 
the Rtmian bar, and held the oflic(.‘S of aedile and quaestor. He 
was raised to the practorship by ]\*rtinax (193), but did not 
a.ssuinc oflice till the reign of Septimius Severus, with whom he 
was for a long time on the most intimate footing. By Macrinus 
lie was entrusted with the administration of Pergamiim and 
Smyrna ; and on his return to Rome he was raised to the 
consulship alxiut 220. After this he olitained the proconsulship 
of Africa, and again on his return w as .sent as legate successively 
to Dalmatia and Pannonia. He was rai.sed a second lime to 
the consulship by Alexander Sevcru.s, in 229 ; but on the plea 
j of ill liealth soon afterwards retired to Nicaea, where he died. 
Before writing his history of Rome 'Pw/AatKa or 'Pto/nitKoy 
Tcrrcipta), .Dio Cassius had dedicated to the emperor Severus 
an account of various dreams and prodigies which had 
pre.saged his elevation to the throne (perhaps tlie 'Ev6cia 
attributed to Dio by Suidas), and had also written a biography 
of his fellow-countryman Arrian. The history of Rome, which 
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consisted of eighty books, — and, after the example of Livy, was 
divided into decades, — began with the landing of Aeneas in Italy, 
and was continued as far as the reign of Alexander Severus 
(222-235). Of this great work we possess books 36-60, contain- 
ing the history of events from 68 b.c.-a.d. 47 ; books 36 and 
55-60 arc imperfect. We also have part of 35 and 36-80 in the 
epitome of John Xiphilinus, an 11th-century Byzantine monk. 
For the earlier period the loss of Dio’s work is partly supplied 
by the history of Zonaras, who followed him closely. Numerous 
fragments are also contained in the excerpts of Constantine 
Porphyrogenitus. Dio’s work is a most important authority for 
the history of the last years of the republic and the early empire. 
His industry was great and the various important olTices he held 
afforded him ample opportunities for historical investigation. 
His style, though marred by l.atinisms, is clearer than that of 
his model Thucydides, and his narrative shows the hand of the 
practised soldier and politician; the language is correct and 
free from affectation. But he displays a superstitious regard 
for miracles and prophecies ; he has nothing to say again.st the 
arbitrary acts of tlie emperors, which he seems to take as a matter 
of course ; and his work, although far more than a mere compila- 
tion, is not remarkable for impartiality, vigour of judgment or 
critical historical faculty. 

Tlie best edition witli notes is that of H. S. Ri-imar (1750-1752), 
new eel. by F. (1. Sturz (j«24-j 83()) ; text by 1. MellM-r (jSyo foil.), 
with account of ])rcvious editions, and U. P. Boissevain (1895 1901) ; 
translation by Jl. 13. Foster (Troy, New York, 1905 toll.), with lull 
biblioj^raphy ; S(i<? also W. Christ. Gcschichtc dcr f^riechischcti l.iUeratiir 
(1898), j). (>75; R. Schwartz in Pauly Wissowa's Uealeucyrlopadic, 
iii. pt. 2 (1899) : C. Waclismuth, Kiiileitnuf* tit das Siudiitm der alien 
Ceschichte, (1895). 

DIOCESE (formed on Fr. diocese ^ in place of the Fng. form 
--current until the i9tli century- from Lat. dioecesis^ 
mcd. Lai. variant diocesis, from Gr. 8toiKr/(ris-, ‘‘house- 
keeping,” “ administration,” RiotKttv, “ to keep house,” “ to 
govern ”), the sphere of a bishop’s jurisdiction. In this, its 
sole modern sense, the word diocese {dioeccsis) has only been 
regularly used since the 9th century., though isolated instances of 
such use occur so early as the 3rd, what is now know'n as a diocese 
having been till tlien u.sually called a parochia (piiri.sh). The 
Greek word Su}LKrjfri.s, from meaning “ administration,” came 
to be applied to the territorial circumscription in which ad- 
ministration was exercised. It w'as thus first applied e.f;. to the 
three districts of Cibyra, Apamea and Synnada, which were added 
to Cilicia in Cicero’s time (between 56 and 50 n.c.). The word 
is here e(|uivalent to “ assize districts ” (Tyrrell and Purser’s 
edition of Cicero Kpisl. ad jam. iii. tS. 4 ; xiii. 67 ; cf. Strabo 
xiii. 62S-629). But in the reorganization of the empire, begun 
by Diocletian and completed by (^>nstantinc,1he word “ diocese ” 
acquired a more important nfcaning, the empire being divided 
into twelve dioceses, of which the largest Or iens — embraced 
sixteen provinces, and the smallest — Britain — four (see Rome: 
Ancient Ilistory ; and W. T. Arnold, Roman Provincial Adminis' 
traiion, pp. 187, 194-196, wdiich gives a list of the dioceses and 
their subdivisions). 'Phe organization of the ('hristian church in 
the Roman empire following ver}'^ closely the lines of the civil 
administration (sec Ciii^RCH TIesjorv), the word dioce.se, in its 
ecclesiastical sense, was at first applied to the sphere of jurisdic- 
tion, n()t of a bishop, but of a rnetroprditan.i 'Jlius .Anastasiiis 
Bibliothccarius (d. c. 8S6), in his life of Pope Diony.sius, says that 
he assigned churches to the pre.sbyters, and establi.shcd dioce.scs 
(parochiae) and provinces (dioeceses). The word, however, sur- 
vived in its general sense of “ office ” or “ administration,” and 
it was even used during the middle ages for “ parish ” (see Du 
Cange, Clnssartum, s. “ Dioecesis ”2). 

The practice, under the Roman empire, of making the areas of 
ecclesiastical administration V(Ty exactly coincide with those of 
the civil administration, w’as continued in the organization of the 
church beyond the borders of the empire, and many dioceses to 
this day preserve the limits of long vanished political divisions. 
The process is well illustrated in the case of Engli.sh bishoprics. 
But this practice was based on convenience, not principle ; and 
> For exceptions see Hinschius ii. p. 39, note i. 


the limits of the dioceses, once fixed, did not usually change with 
the changing political boundaries. Thus Hincmar, arr.hbi.shop 
of Reims, complains that not only his metropolitanate (dioecesis) 
but his bishopric (parochia) is divided between two realms under 
two kings ; and this inconvenient overlapping of jurisdictions 
remained, in fact, very common in Europe until the readjust- 
ments of national boundaries by the territorial settlements of the 
19th century. In principle, however, the subcii\ ision (d a diocese, 
in the event of the work beeoming loo heavy for one bi.shop, 
was very early admitted, e.g. by tlie first council of Lugo in Spain 
(5%^* 'vhich erected Lugo into a metropolitanate, the con.sei|uent 
division of diocese being confirmed by the king at the second 
council, held in 572. Another reason for ilividing a. dkicese, and 
cstiiblishing a new see, has been recognized bv the church as 
duly existing “ if the sovereign should think fit to end<»w .s<inie 
principal village or town with the rank and privilege.s of a 
city ” (Bingham, lib. xvii. c. 5). But there are canons for the 
punishment of such as might induce the sovereign so t<» erect 
any town into a city, sf)lely with the view of becoming bishop 
thereof. Nor could aiiv diocese l»e divided without th(* consent 
of the primate. 

In Itngland an act of jiarliament is necessary for the creation of 
new dioceses. In the reign of Henry VII J. six new dioctses were 
thus created (under an act of 1539) ; but from that time onward 
until the 19th century the\ remained pratTically unchanged. 
The Eccle.sia.st ical ('omrni.ssioners Act 1836, which created tw'o 
new dioceses (Ripon .and Manchester), remodelled the state of the 
old dioceses l)y an entirely new adjustmcMit of the revenues and 
patronage of each .see, and also extended or curtailed the pari.shcs 
and counties in llie various jurisdictions. 

By the ancient custom of the church the bishop takes his title, 
not from his tlioce.se, l)Ut from his see, i.c. thi^ place where his 
r.fitiiedrai is established. Thus the old e])iseopal titles are all 
derived from cities. This tradition has been broken, however, by 
the n*iod(rrn pr.ictice of bishops in the I’niled States luul the 
British colonies, c.g. arehbi.shoj) of tlie West Indies, bi.shop of 
Pennsylvania, Wyoming, &c. (see Bisiioi'). 

Siv Hiivsclnus, Kirrhenmhf, ii. 38. iVt. : Jose]>li Oiifiinrs 

ecclesiastit (ic, 9 vols. (1840) ; Du ('ant'e, (llossariuni, s. " Dioucesis '' ; 
Nc'to r.i'i^lish Dutionoiy ((’)xl()r(l, 1897), s. “ J )ioei*.si*.” 

DIO CHRYSOSTOM (c. a.d. 40-115), Greek .sophist and 
rhetorician, was born 4it J^ru.sa (mod. Hrnsa), a town i\i the foot 
of Mount Olympus in Bilhynia. He was called Chrysostom 
(“ golden-mouthed ”) from his eloquence, and also to distinguish 
him from his grand.son, the hi.stf)rian Dio ( as.sius ; his surname 
Cocreiiiiuis was derived from his ])atron, the emperor Coeteius 
Nerva. Although he did much to promote the wclfan; of his 
nativ(i p>lace, he became so unpopular tliere that he migrated to 
Rome, but, having incurred the suspicion of Donut iaii. In- was 
banished from Italy. With nothing in his poekel but Plato’s 
Phaedo and Diuiujsthcnes’ Dc falsa lrf;alianc, he wandered about 
in Thrace, Mysia, Scythia and the land of the Getae. He 
returned to Rome on the accession of Ni.Tva,, with whom and 
his successor 'i’rajan he was on intimate terms. During this 
period he paid a visit to Pru.sa, but, di.sgusted at his reception, 
he went back to Rome. The j)laee and dale of his death an? 
unknown ; it is certain, however, that he was alive in 112, alien 
the younger I*lin)' was governor of Bitli3mia. 

Eighty orations, or rather essays on political, monil and 
philosophical subjects, have come down to ns uikUt his name ; 
the Corinthiaca, liowevcr, is generalls' regaided as spurious, and 
is j)rolxibly the work of Favoriniis (»f Arelatc*. Of the extant 
(.rations the following are the m(».st important : — lioryslhenitica 
(xxxvi ), on the advanhiges of monarchy, addressed to the 
inhabitants of OJbia.and containing intere.stinginf(»rmation on the 
liistorv of the Greek colonit's on the shon^s of the Black Sea ; 
Olympica (xii.), in which Pheidias is represented sis .setting fijrth 
the principles which he liad followed in hi.s stiiliie of Zens, one 
passage being supposed by some to have suggested Lessing’s 
J.aocoon ; Rhodiaca (xxxi.), an attack on the Rhodians for alter- 
ing the names on their .statues, iind thus converting them into 
meni(»rialsof famous men of tla day fan imitation of Demosthenes’ 
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Leptines)] De addressed to Trajan, a eulogy of the 

monarchical form of government, under which the emperor is the 
representative of Zeus upon earth ; De Aeschylo et Sophode et 
Euripide (lii.), a comparison of the treatment of the storj^ of 
Philoctetcs by the three great Greek tragedians ; and Philocteies' 
(lix.), a summary of the prologue to the lost play by Euripides, 
in his later life, Dio, who had originally attacked the philosophers, 
himself became a convert to Stoicism. To this period belong the 
essays on moral subjects, such as the denunciation of various 
cities (Tarsus, Alexandria) for their immorality. Most pleasing 
of all is the Euboica (vii.), a description of the simple life of the 
herd.smen and huntsmen of Euboea as contrasted with that of the 
inhabitants of the towns. Tndca (xi.), an attempt to prove to 
the inhabitants of Ilium that Hr)mer was a liar and that Troy was 
never taken, is a good example of a sophistical rhetorical exercise. 
Amongst his lost works were attacks on philosophers and 
Domitian, and Getica (wrongly attributed to Dio ('assius by 
Suidas), an account of the manners and cusbims of the Getae, for 
which he had collected material on the spot during his banish- 
ment. The style of Dio, who took Plato and Xenophon cspc'cially 
as his models, is pure and refin(?d, and on the whole free from 
rhetorical exaggeration. With Plutarch he played an important 
part in the revival of Greek literature at the end of the 1st 
century of the Ghristian era. 

Editions: J. J. Rcisko (Leipzig, 1784); A. Empcriits (Bruns- 
wick, 1844) ; L. Dindorf (jAMpzig, 1857) ; H. von Ariiim (Berlin, 1893- 
1 890). The ancient authorities lor liis life are PI 1 dost rat us. Vit. Soph. 
i. 7 ; Photiiis, liihliotheca, cod. 209 ; Suidas, s.v. ; Synesius, Altov. 

Dio generally see H. von Arniui. !.fhrn und des Dion von 

Hrusa (Berlin, 1898); C. Martha, Les Moralistes sous I' empire romain 
(1865); W. Christ, (irsekiehie der ^ricchisthen LitUratur (1S98), 
§ 5^0 I J* Sandys. Uislory of Classical Scholarship (2tul ed., i9o(») ; 
W. Schmid in I^aidy VVissowa's Ih'atcncycUipddia, v. pt. i (1905). 
The Euboica has been abrid^e-d by J. f*. MnhafTy in The Greek World 
utider Homan Sway (1890). and tliere is a translation ol Select Essays 
by GillMrrt Wakefield ( 1 800). 

DIOCLETIAN (Gamts Aurelius Valerius Dioclktianus) 
(a.d. 245 313), Roman emperor 284-305, is saiil to have been 
Ixirn at Dioclea, near Salona, in Dalmatia. His original name 
was Diodes. Of hiimlile origin, he served with high distinction 
and held important military commands under the emjXTors 
Probus and Aundian, and accompanied ('arus to the I’crsian War. 
After the death of Numerianus he was chosen emperor by the 
troops at riialcedt)!!, on the 17th of September 284, and slew with 
his own hands Arrius Aper, the praefect of the praetorians. He 
thus fulfilled the prediction of a druidess of Gaul, that he would 
mount a throne as soon us he had .slain a wild boar (aper). Having 
Ix-icn installed at Nicomedia, he received general acknowledg- 
ment after the murder of ( 'arinus. In consequence of the rising of 
the Bagaudae in Gaul, and the threatening attitude of the German 
peoples on the Rhine, he appointed Maximian Augustus in 286 ; 
and, in view of further dangers and disturbances in the empire, 
proclaimed Constantins ( 'hlorus and Galerius Caesars in 203. Each 
of the four rulers was placed at a .separate capital — Nicomedia, 
Mediolanum (Milan), Augusta Trevirorum (Trier), Sirmium. 
This amounted to an entirely new organization of the empire, on 
a plan commensurate with the w'ork of government which it now 
had to carry on. At the age of fifty-nine, exhausted with labour, 
Diocletian abdicated his sovereignly on the ist of May 305, and 
retired to Salona, where he died eight years afterwards (cithers 
give 316 as the year of his death). The end of his reign was 
memorable for the persecution of the Christians. In defence of 
this it may be urged that he hoped to strengthen the empire by 
reviving the old itdigion, and that the churcli as an independent 
state over whose inner life at le:ist he possessed no influence, 
appeared to he a standing menace to his authorit>\ Under 
Diocletian the senate became a political nonentity, the last traces 
of republican institutions disappe^ired, and were replaced by 
an absolute monarchy approaching to despotism. He wore the 
royal diadem, assumed the title of lord, and introduced a com- 
plicated system of ceremonial and etiquette, borrowed from the 
East, in order to .surround the monardiy and its representative 
with mysterious sanctity. Hut at the same time he devoted 
his energies to the improvement of the administration of the 


empire ; he reformed the standard of coinage, fixed the price 
of provisions and other necessaries of daily life, remitted the 
tax upon inheritances and manumissions, abolished various 
monopolies, repressed corruption and encouraged trade. In 
addition, he adorned the city with numerous buildings, such 
as the thermae, of w^hich extensive remains are still standing 
(Aurelius Victor, De Caesaribus, 39 ; Eutropius ix. 13 ; Zonaras 
xii. 31). 

See A. Vogel, Der Kaiser Diocletian (Gotha, 1857), a short sketch, 
with notes on the authorities ; T. Preiiss, Kaiser Diocletian und seine 
Zeit (Leipzig. 1869); V. Casagrandi, Diocleziano (Faeiiza, 1876); 
H. Schiller, Gesch. der romischen Kaiserzeit, ii. (1887) ; T. Bemliardt, 
Geschichte Homs von Valerian his zu Diocletian s Tod (1867) ; A. J. 
Mason, The Persecution of Diocletian (1876) ; P. Allard. La Persecution 
de DiocUtien (i8f>o); V. Scluiltze in Herzog- Hauck 's Healency- 
klopddie fur protestantische 'Theologie, iv. (1898) ; Gibbon, Decline 
and Fall, cliaps. 13 and 16 ; A. \V. liuiizinger, Die Diocletianische 
Staatsreform (1890) ; O. Seeck, “ Die Sch.'itzimgsordnung Dio 
cletians" in Zeitschrift fur Social- und Wirthschaftsgeschichte (1896), 
a valuable ]iaper witli notes containing nderences to .sources ; and 
O. Seeck, Geschichte des Unter gangs der antiken Welt, vol. i. cap. 1. 
On his military reforms sec T. Mommsen in Hermes, x.xiv., and on his 
tariff system. Dioclktian, Edict of. 

DIOCLETIAN, EDICT OF {De preiiis rerum venalium), an im- 
perial edict promulgated in a.d. 301, fixing a maximum price for 
provisions and other articles of commerce, and a maximum rale of 
wages. Incomplete copies of it have been discovered at various 
time.s in various places, the first (in Greek and Latin) in 1709, at 
Stratonicea in Caria, by W. Sherard, British consul at Smyrna, 
containing the preaml)le and the beginning of the tables down to 
No. 403. This partial copy was completed by W. Bankes in i8i 7. 
A second fragment (now in the musj‘um at Aix in Provence) was 
brought from Egypt in iSog : it supplements the preamble by 
specifying the titles of the emperors and Caesars and the number 
of times they had held them, whereby the date of publication can 
be accurately determined. ¥ or other fragments and their localities 
see Corpus Inscriptiouum Latinarum (iii., i873, pp. 80 j and 1055 ; 
and supplement i., 1893, p. 1909); special mention may l>e made 
of those of Elatea, Plataea and Megalopolis. Latin being the 
official language all over the empire, there was no official Cireek 
translation (except for Greece proper), as is shown by the varia- 
tions in those portions of the U xt of which more than one Greek 
version is extant, farther, all the fragments come from the 
provinces whicli w'ere under the jurisdiction of Diocletian, from 
which it is argued that the edict was only published in the 
eastern portion of the empire. ; certainly the phrase universo orhi 
in the preamble is against this, but the words may merely be an 
exaggerated description of Diocletian's special provinces, and if it 
had been published in the western portion as well, it is curious 
that no traces have been founil of it. The articles mentioned 
in the edict, which is chiefly interesting as giving their relative 
values at the time, include cereals, wine, oil, meat, vegetables, 
fruits, skins, leather, furs, foot-gear, limber, carpets, articles of 
dress, and the wages range from the ordinary labourer to the 
professional advocate. The unit of money was the denarius, not 
the silver, but a copper coin introduced by Diocletian, of which 
the value has l^en fixed approximately at ^-th of a penny. The 
punishment for exceeding the prices fixed was death or deporta- 
tion. The edict was a well-intended but abortive attempt, in 
great measure in the interests of the soldiers, to meet llie distress 
caused by several bad harvests and commercial speculation. 'The 
actual effect was disastrous ; the restrictions thus placed upon 
commercial freedom brought about a disturbance of the food 
supply in non-productive countries, many traders were ruined, 
and the edict soon fell into abeyance. 

Stre Lactaiitius, De mortihus persecutorum, vii., a contemporary 
who, as a Christian, writes with natural bias against Diocletian ; 
T. Mommsen, Das Edict Diocletians (1851) ; W. M. lA?ake, An Edict 
of Diocletian (1826) ; W. H. Wadclington, L'Edit de DioclHien (1864), 
and K, I^paulle, L*E.d%t de maximum (1880), both containing intro- 
ductions and ample notes ; J. C. Rolfe and F. B. 'far bell in Papers 
of the American School of Classical Studies at Athens, v. (1892) 
(Plataea); W. T..oring in Journal of Hellenic Studies, xi. (1890) 
tMegalo])olis) ; P. Paris in Bulletin de correspondance hellenique, ix. 
(1885) (Elatea). There is an edition of the whole by Mommsen, with 
notes by H. Bliimner (1893). 
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DlODATIy GIOVANNI (1576-1649), Swiss Protestant divine, 
was born at Geneva on the 6th of June 1576, of a noble family 
originally belonging to Lucca, which had been expitriatcd on 
account of its Protestantism. At the age of twenly-one he was 
nominated professor of Hebrew at Geneva on the recommendation 
of Theodor Beza. In 1606 he became professfjr of theology, in 
1608 pastor, or parish minister, at Geneva, and in the following 
year he succeeded Beza as professor of theology. As a preacher 
he was eloquent, bold and fearless. He held a high place among 
the reformers of Geneva, by whom he was sent on a mission to 
France in 1614. He had previously visited Italy, and made the 
acquaintance of Paolo Sarpi, whom he endeavoured unsuccess- 
fully to engage in a reformation movement. In 1618-1619 he 
attended the synod of Dort, and took a prominent part in its 
deliberations, being one of the six divines appointed to draw up 
the account of its proceedings. He was a thorough Calvinist, and 
entirely sympathized with the condemnation of the Arminians. 
In 1645 he resigned his professorship, and died at Geneva on the. 
3rd of October 1649. Diodati is chiefly famous as the author <)f 
the translation of the Bible into Italian (1603, edited with notes, 
1607). He also undertoi)k a translation of the Bible into ]<>ench, 
whicli appeared with notes in 1644. Among his otlier works are 
his Amiolationes in Biblia (160^), c»f which an Lngli.sh translation 
{Piot4s and Learned Annotations upon the Holy Bible) was 
published in London in 1648, and various polemical treatises, 
such as Dc ficlilio Poniificiorum Purgalorio (lUu)); De fusia 
secffssione Pejormatorum ah Ecclesia Roma^ta (1628); De 
AnlicJiristo, He also published French translations of 

Sarpi’s History of the Council of Trent ^ and of Kdwin Sandys's 
Account of the State of Religion in the M 'e.s 7 . 

DIODORUS CRONUS (4th centur\' n.c.), Greek philosopher of 
the Megarian school. Practically nothing is kn<iwn <»f his life. 
Diogenes Laertius (ii. i ii) tells a story that, while staying at the 
court of l^toJemy Soter, Diodorus was asked to solve a dialecti('al 
subtlety by Stilpo. Not being able to answer on the spur of the 
moment, he w'as nicknamed /» K/>oi/os (the God, equivalent to 
“ slowcoach ") by Ptolemy. The story goes that he died of 
shame at his failure. Strabo, however, says (xiv. 65S ; xvii. 838) 
that he took the name from Apolhmiiis, his master. Like t))e rest 
of the jMegarian school he revelled in verbal (juibbles, proving that 
motion and existence are impossible, llis was the famous 
.sophism known as the KvfjLcviov. The impo.ssible cannot 
result from the possible ; a past event cannot become other than 
it is ; but if an eviMit, at a given moment, had been possible, from 
this possible would result something impo.ssible ; therefore tin* 
original event was impossil»le. This proble.m was tiiken up by 
Chrysippus, who admitted that he could not solve it. Aj)art 
from these verlxil gymnastics, Diodorus did not differ from 
the Megarian .school. From his great dialectical .skill he earned 
the title o 5taAcKT4fc'«s', <^r ouiX^KTiKuWaTo^^ a title which was 
borne by his five daughters, who inherited his ability. 

Sec Cic<?ro, J)e Palo, o, 7. o ; Arislotle. Mrlaphysira, B ; Sext. 
Empiric., adv. Math. x. .S5 ; Killer and iMcller, Hist, pliitns. (ir. it 
t\‘om. clui]). V. §§ (ed. i^V)y) ; and bibliography ap]>eiided 

to article Meoakjax Scnooi.. 

DIODORUS SICULUS, Greek historian, born at Agyriiim in 
Sicily, lived in the times of Julius C'aesar and Augustus. From 
his own statements we learn that he travelled in Egypt between 
60-57 and that he spent several years in Rome. The latest 
event mentioned by him l)elongs to the year 21 n.c. He a.s.s(Tls 
that he dex’oted thirty years to the composition of Ins hi.story, and 
that he undertook frerjuent and dangerous journeys in prosecu- 
tion of his historical n^st^arclu'S. These assertions, however, find 
little credit with recent critics. The history, to which Diodorus 
gave the name fiifikioOiiKii urrofUKy {Bibliotheca historical 
“ Historical Library ”), consisted of forty l)ooks,and was divided 
into three parts. The finst treats of the mythic history of the non- 
Hellenic, and afterwards of the Hellenic trilH*s, to the destruction 
of Troy ; the second section ends with Alexiinder's death ; and 
the third continues the Jn.story as far as the beginning ( aesar's 
Gallic War. Of this c.\tensive work there are still extant only the 
first five books, treating of the mythic history of the Egyptians, 
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Assyrians, Ethiopians and Greeks ; and also the iith to the 20th 
IBooks inclusive, beginning with the second Persian War, and end- 
ing with the history of the successors of Alexander, previous to 
the partition of the Macedonian empire (302). The rest exists 
only in fragments preserved in Photius and the excerpts of 
Constantine Porphyrogenitus. The faults of Diodorus arise 
partly from the nature of the undertaking, and the awkward form 
of annals into which he has thrown the historical portion of his 
narrative . 11c shows none of the critical faculties of the historian, 
merely setting down a numlxir of unconnected details. His 
narrative contains frequent repetitions and contradictions, is 
without colouring, and monotonous ; and his simple diction, 
which stands intermediate ]»etween pure Attic and the colloquial 
Greek of his time, enables us to detect in the narrative the 
undigested fragments of the materials which he employed. In 
spite of its defects, however, the Bibliotheca is of considerable 
value as to some extent supplying the loss of the works of older 
authors, from which it is compiled. Unfortunately, Diodorus 
does not always quote his authoritie.s, but his general sources of 
information were — in history and chronology, ('astor, Ephorus 
and Apollodorus ; in geography, Agalharrhides and Arlemidorus. 
In special sections he followed .special authoritie.s — e.g. in the 
history of his native .Sicily, Pliilistus and Timaeus. 

Editio princeps, by 11 . Sleplianiis (i55«)) ; of other editions Ihe 
best are ; 1 *. Wesseling (i74<»). not yet sn])ers('di*d ; L. Dindorf 
(1S28-1SJ1); (text) L. Dindorf (i80(>-iSo8, n'viscd ])y F. Vogel, 
J.S81S 1803 and C. T. I'ischer, o^or) looo). The .st.indard works on 
the sources of Diodonis are (■. Ci. Ileyne. J)i' fniitH'iis el awtorihus 
hislofiannn Diodori, ])rinled in Dindorf's edition, and ('. A. 
Voiqiianls(ni, J>ic Qnellen der ^}iv( hisih u uud sin'listhev (.iescfiu hten 
hei Hiodttr (i8(>8) ; A. von Mess, IHwi nisi ties Miiscinn (n)oO) ; sec 
also 1 .. C). Blocker. IMiteisUi liini{:rn iihn Diinittr (i87‘)'j, short , but 
containini’ much information ; O. Maass, Kleitnrth und Hiodor 
(i 8».»4 ); (i. J. Schneider. De DiodoH fnntiffits; i. i\. (iSSo); 

('. W aehsniulli, Ein/eiiitiif^' in dus Shtdimn der alien iivsihichte (l8*.)5) ; 
GKiiMCi: : Aueieni llisttoy, ‘’Authoritie.s.” 

DIODOTUS^ Selcucid .sjitrap of Bartria, who rebelled against 
Antioch us II. (about 255) and became the foimder of the Grac^co- 
Jkictrian kingdom ('I'rogus, Prol. 41 ; Justin xli. 4, 5, where he is 
wrongly called ’rheodolus ; Strabo xi. 515). His power seems to 
have extended over the neighbouring provinces. Arsaces, the 
cliieftain of the nomadic (Dahan) tribe of the Parni, flt^d before 
him into Parthia and here became the founder of the Parthian 
kingdom (Strabo l.c.). When Seleueus 11 . in 239 attempted to 
subjugate the rebels in the east he se(.*ms to have united with him 
against the Part hians ( Justin xli. 4, 9). Sotin alterw-ards he died 
and was succeeded by his siin Iliodolus II., who concluded a peace 
with the I’arthians (Justin l.c.). Diodotus II. was killed by 
another usurjier, Eiithydemus (Eolyb. xi. 34, 2). Of Diodotus 1 . 
we possess gold and silver coins, which imitate the coins of 
Antiochus 11 . ; on these he .sometimes calls himself .Suter, “ the 
.sa^’ioll^.” As the power of the Seleueids was weak and con- 
tinually attacked by Ptolemy IE, the east(*rri provinces and 
their Greek cities were expostal to the invasitm of ihv nomadic 
barl>arians and threatened with cleslructitin (PolyV). xi. 34, 5); 
tlnis the erection tif an independent kingdom may have been a 
necessity and indeed an juhanlagt^ to the (ireeks, and this ef)ith (4 
well deserved. Diotlolus Soter appears also on coins struck in his 
inemorv i>y the later Graeco-Baetrian kings Agathocles and 
Antimachns. Cf. A. v. Sallel, Die Nachfolf^er Alexanders d. Gt, 
in Bnhtrien und Jndien ; l’er(*y (kirdiuT, ( atal. of the Coins of the 
Greek and Scythian Kin^s of Bartria and Jitdia (Brit. Miis.) ; see 
al.so Baitri.a. (E^- M.) 

DIOGENES, “the Cynic/' Greek philcKSophcr, was born at 
Sinope al)out 412 n.r., and died in 323 at ( orinlh, according to 
Diogenes J^iertius, on tht* day on which Alexander the Great died 
at Balwlon. His father, leesias, a money-changer, was imprisoned 
or exiled on tlie charge of adulterating the coinage. 1 )iogenes was 
included in the ('harge, and went to Athens with one* attendant, 
wliom he di.smi.s.sed, .saying, “ If Manes f^an live w'ilhout Diogenes, 
why not Diogent\s without Manes ? ” Attracted by the iisretic 
teachingof Anti.slhem’S, he l)ecame his pupil, de.s|>ile the brutality 
with which he was received, and rapidly ex(*(?Ik*d his master both 
in reputation and in the austerity of his life. The stories which 
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are told of him are probably true ; in any case, they servT 
to illustrate the logical consistency of his character. He inured 
himself to the vicissitudes of weather by living in a tub belonging 
to the temple of ('ybele. 'i'he single wooden bowl he possessed he 
destroyed on seeing a peasant boy drink from the hollow of his 
hands. On a voyage to Aegina he was captured by pirates and 
sold iis a slave in OeU; to a (lorinlhian named Xeniades. Being 
asked his trade, he replied that he knew no trade l)ut that of 
governing men, and that he wished to Ijc sold to a man who 
needed a master. As tutor to the two sons of Xeniades, he lived 
in Corinth for the rest of his life, which he devoted entirely to 
preach ing tin* doctrines of virtuous self-c< >nlrol. At the Isthmian 
games he lectured to large audiences who turned to him from 
Antisthenes. It was, proliabl)’, at one of thesci festivals that he 
craved from Alexander the single boon that he would not stand 
between him and the sun, to whi<'h Alexander replied “ If 1 were 
not Alexander, J would b<^ Diogenes.” On his death, about which 
there exist several accounts, tlie Corinthians erected to his 
metnor)'’ a pillar on which there rested a dog of Parian marble. 
His etliical teacliing will l)C^ found in the article Cynics (r/.w.). 
It may suflice to say here that virtue, for him, consisted in 
thij avoidance of all pliysical pleasure ; that pain and hunger 
were ])ositively helpful in the pursuit of goodness ; that all tlu? 
artificial growths of society ajipeared to him incompatible w'ith 
truth and goodness ; that moralization implies a return to nature 
and simplicity. He has been credited with going to extremes of 
impropriety in pursuance of these ideas ; proliahly, however, liis 
nrputation has suffered from the undoubted immorality of some of 
his suceessors. lh)th in ancient and in mo<.lern times, his person- 
ality has appealed strongly t(} sculptors and to painters. Ancient 
busts exist in the museums of the Vatican, the Louvre and the 
Capitol. The interview lietw'een Diogenes and Alexander is repre- 
sented in an aneiimt rnarlile liiis-reiiof found in the Villa Alhani. 
Rubens, Jordaens, Sli'en, Van der VVerfT, Jean rat, Salvator Rosa 
and Karel Dujardin hav<! painted various episodes in his life. 

Tlu'cliief ancien* authority lor his lih* is Diogenes J.aer(ius vi. 20; 
.see also Mayor's noit's on Juvenal, Sulircs^ xiv. 308-314; and article 
('VNICS. 

DIOGENES APOLLONIATES {r. 460 n.r.), Greek natural 
philosopher, was a native of Apollonia in Crete. Although i>f 
lloriari stock, he wTote in the Ionic diahict, like all the physiolo^i 
(phy.sical philosophers). There seems no doubt that he lived some 
time at Athens, wliere it is s;iid that he hceame so unpopular 
(prohahly owing to his siifiposed alhei.stical opinions) that his 
life was in ilanger. 'fhe views of Diogenes are transferred in the 
Clouds (2f)4 ff.) of .Aristophanes to Socrates. Like Anaximenes, 
he believed air to he the one source of all being, and all other 
substances to he deris ed from it livcoiidensiUion and randaction. 
His chief advance upon the doctrines of Anaximenes is that 
he asserted air, the ])rinml force, to he possessed of intelligence — 
‘‘ the air which stirred within him not only prompted, but in- 
structed. The air as the origin of all things is necessarily an 
eternal, iinpi'rislialile substance, hut as soul it is also iicccss;irily 
endowed with consciousness.” In fact, he belonged to the old 
Ionian school, whose' doctrines he modified by the theories of 
hi.s contemporary Anaxagoras, although he avoided his dualism. 
His most important work was IL/u f/uVrcois' (/V nalura), of 
which considerable fragmimts are extant (chiefly in Siin]»lii:ius) ; 
it is possil)le that he wrote also A^aiust the Sophisis and On Ihc 
Niilurr of Man, to tvhich the well known fragment about the' 
veins would belong; possibly thesi* discu.ssions were subdivisions 
of his great work. 

J'VaguieuLs in !•'. Mull.ich, phiiosophorum Graccorum^ 

i. (iSruO; V. I’anzcrbivtcr, Apolhniaips (1S30), willi 

plhlosoiiliit al Uissortation : J. Riirm-t, lunly Greek I'hilosophv (1802) ; 
H. Ritln ;iu;I 1.. IVcdltM*. plii!>niophiae (ph c-cl.. 1860). 

§§ 50-O8 : I!. Krause, Dioticues von Apollonia (1000). Sec Ionian 
School. 

DIOGENES LAERTIUS (or Lakrtus Diooknes), the 
biographer of the Greek philosophers, is supposed by some to ha\'e 
received his surname from the town of I^ierte in Cilicia, and by 
others from the Romiui family of the Laertii, Of the circum- 
stances of his life we know nothing. Ho must haVe lived after 


Sextus Empiricus (r. a.d. 200), whom he mentions, and before 
Stephanus of Byzantium (r. a.d. 500), wlio quotes him. It is 
probable that he flourished during the reign of Alexander Severus 
(a.d. 222-235) and his successors. His own opinions are equally 
uncertain . By some he was regarded as a Christian ; but it seems 
more probable that he w^as an Epicurean. The work by whicli 
he is known profess(,*s to give an account of the lives and sayings 
of the Greek philosophers. Although it is at best an uncritical 
and unphilosophical compilation, its value, as giving us an insight 
into the private life of the Greek sages, justly led Montaigne 
to exclaim that he wished that instead of one T.aertiiis there had 
been a dozen. He treats his .suliject in two divisions w'hieh he 
descrilxjs as the Ionian and the Italian schools ; the division is 
quite unscientific. The biographies of the former begin wdtli 
Anaximander, and end with Clitomachus, Theophrastus and 
Chry'sippus ; the latter begins with J^ythagoras, and ends with 
l^piciirus. 'i’he Soeratic school, with its various branches, is 
classed with the Ionic ; while the Elcatics and sceptics are 
treated under the 1 talie. The whole of the last hook is devoted to 
Epicurus, and contains three most interesting letters addressed 
to Herodotus, Pythocles and Menoeceus. His chief authorities 
were Diodes of Magnesia’s Cursory Nntirv (*K7rtiS/)o/x7y) of Philo- 
sophers and Favorinus's Miscellaneous History and Memoirs. 
From the statements of Burlaeus (Walter Burley, a i.|th-rentiiry 
monk) in his De vita el morihtts phiiosophorum the text of 
Diogenes .secerns to have been much fuller than that which wt 
now po.ss(;s.s. In addition to the TAves, Diogenes w’as the author 
of a work in verse on famous men, in various metres. 

Bir.Lior.RAPHV. — F.ditio princeps (1533); H. TKibiier and C. 
Jacol>ilz with coninienlary (1828-1833) ; C. (». f'obel. (1830). le.xt 
only. See I.'. Nietzsc.lu*, “ De J.)ioKems Laertii fon.til)us " in 
JHieinisches Museum, xxiii., xxiv. (1868 i860) ; J. Frcndenthal, 
“ Zu Onellcrnkiinde l)ioj«. i..acrt./' in llellenistisehe Stndicn, iii. 
(1870) ; O. Maass, De hiographis Graeeis (1880) ; V. Egger, Dr 
fontihus Ding. Laerl. (1S81). Tlicn^ is an ICngUsh translation by 
C*. D. Yonge in Bohn's Classical Library. 

DIOGENIANUS, of Heradea on the Pontus (or in Caria), Greek 
grammarian, flourished during the reign of Hndrian. He was 
the author of an alphabetical le.xicon, chiefly of poetical w'ords, 
abridged from the great lexicon (l lc/)i yWrcrcoe) of Pamphilus 
of Alexandria (//. a.d. 50) and other similar vvork.s. It was also 
known hy the title I l</»tcyiyo7rti'»/Tcs' (for the use of “ industrious 
poor students ”). It formed the liasis of the h^xicon, or rather 
glossary, of Hesychiiis of Alexandria, whidi is de.scrihed in the 
preface as a new edition of the work of Diogenianns. We still 
possess a collection of proverbs iindiT his name, prohaldy an 
abridgment of the collection made hy himself from his lexicon 
(ed. hy K. Leiilsch and F. \\\ Sc.hneidewin in Paroemiographi 
(itaeci, i. 1 839). Diogenianns was also the author of an Anthology 
of epigrams, of treatises on rivers, lakes, fountains and pro- 
montories ; and of a list (with ma[)) of all the towns in the world. 

DIOGNETUS, EPISTLE TO, one of the early Christian apolo- 
gies. Diognetus, of whom nothing is really known, has expressed 
a de.sire to know what (Iiristianily really means — “ What is this 
new' race ” of men who are neither pagans nor Jews ? “ What is 
this new interest whic h has entered into men’s lives now and not 
before ? ” The anonymous answer 1 ^'gins with a refutation of 
thc! folK’^ of worshipping ideds, fa.shioned hy human hiinds and 
needing to he guarded if of precious material. I'he repulsive 
smell of animal sacrifices is enough to show their monstrous 
,al)siirdity. Next Judaism is attacked. Jews abstain from 
idolatry and worship one God, hut they fall into the same error of 
repulsive Siicrificc, and have absurd superstitions about meats 
and sabbaths, cirenmeision and new moons. So far the task is 
easy ; Init the m\ stery of the (Christian religion “ think not to 
learn from man.” A ])as.sagp of great eloquence* follows, showing 
that Christians have no obvious peculiarities that mark them off 
as a separate race. In spite of blameless lives they are hated. 
Tlieir home is in heaven, while they li\'e on earth. “ In a word, 
wh;il the Sf)ul is in a body, this the Christians arc in the 
world. . . . The soul is enclo.scd in the body, and yet itself 
holdcth the body together : so Christians are kept in the world 
as in a prison-house, and yet they themselves hold the world 
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together.” This strange life is inspired in them by the almighty 
and invisible God, who sent no angel or sul:)ordinate messenger to 
teach them, but His own Son by whom He created tlie universe;. 
No man could have knowm God, had He not thus declared 
Himself. “ If thou too wouldst have this faith, learn first the 
knowledge of the Father. For God loved men, for whose sake lie 
made the world. . . . Knowing Him, thou w'ilt love Him and imi- 
tate His goodness ; and marvel not if a man can imitate God : he 
can, if God will.” By kindness to the needy, by giving them what 
God has given to him, a man can liecome “ a god of them that 
receive, an imitator of God.” “ Then shalt tiiou on earth beholil 
God’s life in heaven then shalt thou begin to speak the mysteries 
of God.” A few lines after this the letter suddenly breaks off. 

Even this rapid summary may show that the writer was a man 
of no ordinary power, and there is no other early (Christian 
writing outside the New Testament which appeals so strongly 
to modern readers. Tlie letter has been often classed with the 
writings of the Apostolic Fathers, and in some ways it S(K;ms 
to mark the transition from the sub-apostolic age to that of the 
Apol(»gists. Bishop Lightfoot, who speaks of the letter as “ out? 
of the noblest and most impressive of early Christian apologies,” 
places it r. a . d . 150, and inclines to identify Diognetus with the 
tutor of Marcus Aurelius. Harnack and others would place it 
later, perhaps in the 3rd century. There art^ some striking 
parallels in method and language to the Apology of Aristides 
and also to the early “ Breaching of Beler.” 

The one manuscript w Inch contiiined this hotter perished by lire 
at Strassburg in 1S70, but happily it had been accurately collated 
by Keuss nine years before. It formed part <»f a collection of 
works supposed t(» be by Justin Martyr, and to this misBiken 
attribution its preservation is no doul)t due. Both thought and 
language mark the author off entirely from Justin. I'he end 
of the letter is lo.st, but there followed in the codex the end of 
a homily,^ which was attached w ithout a lireak to the epistle : 
this points to the loss in some earlier codex of pages containing 
the end of the letter and the beginning of the homily. 

The h'pistlc may l»e read in j. B. I.ij'htfoot’s .‘I/joa/o/zV* l-'athcrs 
(frrl. mill.), where then* is also a triinslalion into (J* A. li.) 

DIOMEDES, in Greek legend, .son of Tydeus, one of the brave.st 
of the heroes of the Trojan War. In the Jliad he is the favourite 
of Athena, by whose aid he not only overcomes all mortals who 
venture to oppose him, but is even enabled to attack the gods. 1 n 
the posl-IIomeric story, be made his way w'ith ()dys.seiis by an 
underground passage into the citadel of Troy and eurried ^iff the 
Palladium, the ])resence of which within the walls secured I’roy 
against capture (Virgil, Acneid, ii. 164). (In his return to Argo.s, 
finding that his w ife liad been unfaithful, he removed to Aetolia, 
and thence to Daunia (Apulia), where he married the daughter of 
King Daunus. He was buried or mysteriously di.siifipcuired on 
one of tlie islands in the Adriatic called after him Dionu;deac, his 
sorrow ing companions ln’ing changed into birds [)y the gods out 
of compassion (Ovid, Mclam. xiv. 457 ff.). He was the reputed 
founder of Argyrippa (Arj)i) and otlier Italian cilit^s {Amcid, xi. 
243 ff.). He was worshipped as a hero not only in Greece, but on 
the coast of the Adriatic, as at 'I’hurii and Metapontum. At Argos, 
his native place, during the festival of Alliena, hi.s shii*ld was 
carried through the streets as a relic, together with the Palladium, 
and his statue w^as washed in the river Tnachus. 

DIOMEDES, I^itin grammarian, flourished at the end of the 
4 th century a . d . lie was the author of an extant A rs ^ammalica 
in three books, dedicated to a certain Athanasius. The third book 
is the most important, as containing extracts from Suetonius's 
De po’etis, I)iom«*des wrote about the same 1 irne as Gliarisius {tf.v.) 
and used the same .sources indepcmclently. The works of both 
grammarians arc valuable, but whereas much of ( hari.sius has 
been lost, the Ars of Diomedes has come ilown to us complete. In 
book i. he treats of the eight parts of speech ; in ii. of the elemen- 
tary ideas of grammar and of style ; in iii. of quantity and metres. 

The best eUilioTi is in H. KciVs i 'lyamwatki Laiini , i. ; see also (\ vf/ii 
Piiiicker, Klcinere Studies, i. (i SS p. on l.lie Laliiiily <*1 > )ioine<lfs. 

^ Chaj»ters xi. and xii., which laghtloot suggesttMl might be the 
work of I'antaeniis. 
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DION, tyrant of Syracuse (408-353 b.c.), the son of Ilipparinus, 
and brother-in-law of Dionysius the Elder. In his youth he w'as 
an admirer and pupil of Plato, whom Dionysius had invited to 
S5rracust; ; and he used every effort to inculcate the maxims of 
his master in the mind of the tyrant. 'I'he stern morality of 
Dion w^as distasteful to the younger Dionysius, and the bistoVian 
Philistus, a faithful supporter of despotic power, succeeded in 
procuring his bani.shment on account of alleged inlTigiies with the 
Carthaginians. The exiled philosopher retired to Athens, where 
he was at first permitted to enjoy his revenues in pea<-e ; but the 
inierecssion of IMato (who had again visited Syraeusi* to proiare 
Dion’s recall) only starved to exasperate the tyrant , and at length 
provoked him to confiscate the property of Dion, and give his wife 
to another. This last outrage roused I)ion. Assembling a small 
force at Zacynthiis, he sailed to Sicily (357) and was l^■t•ei^'e(l w ilh 
demonstrations of joy. Dionysius, who was in Italy, returned 
to Sicily, but was defeated and obliged to flee. Dion himself was 
soon after supplanted by the intrigues of Heracleides, and again 
banished. Tlie incompeteney of the new leader and tlie cruelties 
of Apollocrates, the son of T)ionysius, soon led to his recall. He 
had, however, scarcely made himself master of Sicily when tlu^ 
people began to express their discontent with his tyrannical 
conduct, and he was assassinated by Callippiis, an Athenian 
w'lu) had accompiinied him in his expedition. 

See T.ivc^ by 7 Mu Lea ch aiul t'onicliiis Nepos (cf. Dioil. Sic. xvi. 
O 20 ) and in intnlcm linifs by 'I*. I.au (iSOo) ; see also Svkacusk and 
Sicii.Y : Hiatory, 

DIONE, in th(» earliest Greek mythology , the w ife of Zeus. As 
such she is associatt'd with Zeus Naius (the god of fertilizing 
moisture) at Dodona (Stralio vii. p. 329), by whose side she sit.s, 
adorned w ith a liridal veil and garland and holding a scejilre. As 
the oracle declined in importance, her place as the wif(^ of Zeus 
was tiikcn by Hera. It is probable that in very early times the 
cult of Diom* existed in Athens, where she had an altar before the 
ICreehtbf’um. After her admission to the general religious system 
of the Greeks, Dionc was variously desiTibtrd. In the Iliad 
(v. 370) slie is the mother liy Zeus of Aphrodite, who is hersidf in 
later times called 1 )ione (the epithet Dionaeus was given to Julius 
('aosar as claiming ckrscent from Venus). In Hesiod ( 77 /rzzg. 353) 
she is one of the daughters of Oceanus ; in Jdierei ydes (ap. schol. 
lliady xviii. 486), one of the nymphs of Dodona, tlur nunses of 
Dionysus ; in Euripides (frag. 177), th(* mother of Dionysus ; in 
llygiiius (fab. 0. 82), the daughter of Allas, wife of Tantalus and 
mother of Belops and Niobe. Olliers make her a 'I’itanid, the 
daughter of Franus and Gaea (Apollodorus i. i). Speaking 
genmilly, l)ione niav be regarderl as the female riulx/diment- 

the atlriliLiles of Ziiis, to whosi? name her own is rele.ted as 
Juno(~ |ovinf»)lo jujiiter. 

DIONYSIA, festivals in honour of the god Dionysus generally, 
but in particular the festivals celebrated in Attiea. and by the 
branches of the Attic-Ionic race in the islanils and in Asia Minor. 
In Attica there were two festivals annually. (1) 'J‘he Ivsscr 
Dionysia, or ra kht dy/)ors, Avas held in the. country jilaces for 
four days (about the nylJi to tlur 22nd of DeccmlxT) at the first 
tasting of the new wine. It was accompanied by songs, dance, 
phallic proi e.ssionsand the impromptu perforinaja es of itinerant 
players, who willi others from the city thronged to t.ike jxirt in the 
excitement of the rustic sports. A favourite annisernent was the 
AscoJiasrnus, nr dancing on ont^ leg upon a. leathern bag (dfr/co^), 
Avhirli had been smeared with oil. (2) 'I'lu* yrcalrr Dionysia, or 
Trt Iv mrrci., was held in the city of vMhens for ‘ix days (aViout thi? 
2Sth of March to the 2nd of April). 'I'his was a festival of joy at 
the dejiarture of winter and the jiromise (d summer, Dionysus 
being regarded as having dz'Jivered the j)e<»ph‘ from the H ants and 
troubles of winter. TIk^ religious ;a'l r)f the festi\'al was the 
conveying of the ancient image of thi^god, w hich had been brriiight 
from Eleulherae to Athens, from lh(‘ ancient sanctuary of the 
I^naenm to a small temple near tlar Acropolis and I wick again, 
with a chorus of boys and a proctfssion carrying masks and singing 
the dithyrambus. 'fhe festival culminatefl in tlie yirodiirtion of 
tragedies, comedies and satyric dramas in the great theatre 
of Diony.sus. (jlher festivals in honour of Dionysus were the 
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Anthcsteria the Lcnaea (about the 28th to the 31st of Janu- 
ary), or festival of vats, at which, after a great public banquet, the 
citizens went through the city in jirocession to attend the dramatic 
representations; the Oschophoria(Octol3er--November), a vintage 
festival, so called from the branches of vine with grapes carried 

twenty youths from the ephebi, two from each tribe, in a race 
from the temple of J^ionysus in Athens to the temple of Athena 
Sciras in Phalenirn. 

See A. Moinniseii, re.^te der Siadi Athcn (1808) ; L. Prelle*r, 
Griechischc Mythohgie ; L. C. PurstT in Smith’s Dictionary of 
Antiquities (u'd ed., i8yo); article Dionysos in \V. H. Roschcr's 
Lexikon der Mylhoiogir. ; and the exhaustive account with biblio- 
graphy by J. Girard in Daremberg and Saglio's Dictionnaire des 
antiqitiU'i. 

DIONYSIUS, pope from 259 to 268. To Dionysius, who was 
elected pope in 259 after the persecution of Valerian, fell the task 
of reorganizing the Roman church, which had fallen into great 
disorder. At the protest of some of the faithful at Alexandria, 
lie demanded from the bishop of Alexandria, also called Dionysius, 
explanations touching his doctrine. He died on the 26th of 
December 268. 

DIONYSIUS {c. 432-367 B.C.), tyrant of Syracuse, began life as 
a clerk in a public olhee, but by courage and fliplomacy succeeded 
in making himself su|)reme (see Syracuse). He carried on w^ar 
with Cartilage with varying success ; his attempts to drive the 
(^irthaginians entir(‘ly out of the island failcMl, and at his death 
they were masters of at least a third of it. He also carried on an 
expedition against Rhegiuin and its allied cities in Magna Graecia. 
In one campaign, in w'hicii he was joined by the Lucanians, he 
devastated th(‘ t(‘rritoric!S of Tluirii, Oototi and I-ocri. After a 
protracted siege he, took Rhegium (386), and sold the inhabitants 
as slaves, lie joined the Illyrians in an attempt to plunder the 
temfile of Delphi, pillaged the temple of (‘acre on the ICtruscan 
coast, and founded several military colonies on the Adriatic. In 
the Peloponnesian War he <?spoused tlie side of tlie Spartans, and 
assisted them with mercenarit-s. He also posed as an author and 
patron of liti-rature ; his poems, severely criticized by riiiloxenus, 
were hissed at the Olympic games ; but having gained a prize 
for a tragetly on the Ransom of Hector {it the Lenaeaat Athens, he 
was so elated that he engaged in a d(^bauch which prov(?d fatal. 
According to others, he w'as poisoned by his physicians at the 
instigation of his son. His life was written by Philistus, but the 
work is not extant. Dionysius was regarded by the ancients as 
a type of tlie worst kind of ih;spot — tTuel, suspicious and vin- 
dictive. l.ike Peisistratus, he was fond of having distinguished 
literary men about him, such as the historian Phili.stus, the poet 
Philoxenus, and the philosopher Idato, but treated them in a mo.st 
arbitrary manner. 

Si?e Diod. Sic. \iii., xiv., xv. ; j. iSass, Dionysius I. von Syrakiis 
(ViiMiiia, iSSi), willi lull ivk*rt:nccs bj autborilivs in lootiioU's ; 

Sicii.Y and Syrai osi:. 

His son Dionysius, known as “ the Younger,” succeed(*d 
in 367 n.c’. He was driven from the kingd<im by Dion (356) and 
fled to I.ocri ; but during the commotions which followed 
Dion's assiissination, he managed to make himself master of 
Syraeusi'. On the arri^'al of Timoleon he was compelled to 
surrender and retire to Corinth (343), where he .spent the rest 
of his (lays in poverty (Diodorus Siculus xvi. ; Plutarch, 
Timoleon). 

See SvRACi’sK and 'I'imolkon ; ,ind, on both the Dionysii. articles 
by 15 . Niese in l*£iidV“\Vissowa’s Iteah'ncviiopddie, v. pi. i (0)05). 

DIONYSIUS AREOPAGITICUS (or “the Arcopagitc ”), named 
in Ai'.ts xvii. 34 as one of those Athenians who believed w hen they 
had heard Paul prca(di on Mars Hill. r>eyond this mtmtion our 
only knowledge of him is the .statement of Dionysius, bishop of 
Corinth (/Z. a.d. 171), recorded by Eustdiius (Church Hist.m, 4; 
iv. 23), that this same Dionysius the Areopagite w'as the first 

bishop ” of Athens. Some hundreds of years aft(?r the 
Areopagite's ileath, his name was attached by the Pseutlo- 
Areopagite to certain theological writings composed by the latter. 
Thesi* were destined to exert enormous intliiencc upon medieval 
thought, and their fame led to tlKJextension of the personal legend 
of the r(;al Dionysius. Ililduin, abbot of St Denys (814-840). 
identified him w ith St Denys, nuirtyr and patron-saint of Prance. 


In Hilduin’s Areopagitica, the Life and Passion of the most holy 
Dionysius (Migne, Patrol. Lai. tome 106), the Areopagite is sent 
to France by Clement of Rome, and suffers martyrdom upon the 
hiU where the monastery called St Denys was to rise in his honour. 
There is no earlier trace of this identification, and Gregory of 
Tours (d. 594) says (Hist. Francorum, i. 18) that St Denys came 
to France in the reign of Decius (a.d. 250), which falls about 
midway between the presumptive death of the real Areopagite 
and the probable date of the writings to which he owed his 
adventitious fame. 

Traces of the influence of these writings appear in the works 
of Eastern theologians in the early part of the 6th century. They 
also were cited at the council held in Constantinople in 533, which 
is the first certain dated reference to them. In the West, Gregory 
the Great (d. 604) refers to them in his thirty-fourth sermon on 
the gospels (Migne, Pat. Lai. tome 76, col. 1254). They did not, 
however, Ijecome generally known in the Western church till after 
the year 827, when the Byzantine emperor Michael the Stammerer 
sent a copy to Louis the Pious. It was given over to the care of 
the above-mentioned abbot Ililduin. In the next generation the 
scholar and philosopher Joannes Scotus Erigena (q.v.) translated 
the Dionysian wTitings into Latin. This appears to have been 
the only Latin translation until thv. 12th century when another 
was made, followed by several others. 

Thus, the author, date and place of composition of these 
writings arc unknowui. Extenuil evidence precludes a date later 
than the year 500, and the internal evidence from the w'ritings 
themselves precludes any date prior to 4th-centiiry phases nf 
Neo-platonism. The extant writings of the Pseudo-Areopagite 
are: (a) Jlc/if. T7 /s uvfntvia^ Concerning the Celestial 

Hierarchy^ in fifteen cliaplers. (b) IJc/u iKKktjtTnurTLK 7 i^ 
Concerning the Ecctesiastical Hierarchy, in seven 
chapbTS. (/) rie/)i. uvofiaTMVy Concerning Divine Names, 

in thirteen c'hapters. (d) llc/>/. /iiirrtKT/s* Otokoyiasi, Concerning 
Mystic Theology, in five chapters, (e) Ten letters addressed to 
various worthies of the apostolic perioiJ. 

Although thi?s(^ WTitings seem complete, they contain refer- 
ences to others of the same author. But of the latter nothing 
is knowm, and they may never have existed. 

The writings of the Pst'udo-Areopagite are of great interest, 
first as a striking presentation of tin? heterogeneous elements that 
might unite in the mind of a gifted man in the 5lh century, and 
.secondly, because of their enormous influence upon siib.se(|iient 
Christ ian Ihciology and art. Their ingredients— (’hristian, Greek, 
Oriental and Jewish — are not crudely mingled, but arc united 
into an organic .system. Perhaps theological philo.sopliic fantasy 
has never constructed anything more remarkable. The system of 
Dionysius w^as a proper product of its time,— lofty, apparently 
complete, comparable to the Enneads of Plotinus which formed 
part of its materials. But its materials abounded everywhere, 
and ofT(‘red themselves temptingly to the hand strong enough 
to build with them. There was what had entered into Neo- 
platonism, l.>oth in its dialectic formas established by Plotinus, 
and in its magic-mystic modes devised by larnblichus (d. c. 333). 
I'here was Jewish angel lore and Eastern mood and fancy ; and 
there was Christianity .so variously understood and heterogene- 
ously constituted among Syro-Judaic Hellenic communities. 
Such Christianity held materials for formula and creed ; also 
principles of liturgic and sacramental doctrine and priestly 
function ; also a mass of popular beliefs as to intermediate 
superluiman beings wh«» seemed nearer to men than any member 
of the Trinity* 

Out of this vast spiritual conglomerate, Pseudo-Dionysius 
formed his system. It was not juristic, — not Roman, Pauline 
or Augustinian. Rather ht‘ Ixjrrow'ed his constructive principles 
from Tlelleni.sm in its last grejit creation, Neo-platonism. That 
had Ix'cn able to gather and arrange within itself the various 
elements of latter-day paganism. The Neo-platonic categories 
might l)e altered in name and import, and yet the scheme rt?main 
a scheme ; since the general principle of the transmission of life 
from the ultimate Source downwar(l through orders of mediating 
IxMngs unto men, might readily be adapted to the C'hristian God 



DIONYSIUS EXIGUUS— DIONYSIUS HALICARNASSENSIS 285 


and his ministering angels. Pseudo-Diunysius had lofty thoughts 
of the sublime transcendence of the ultimate divine Source. TTiat 
source was not remote or inert ; but a veritable Source from which 
life streamed to all lower orders of existence, — in piirt directly, 
and in part indirectly as power and guidance through the higher 
orders to the lower. Life, creation, every good gift, is from God 
directly ; but his flaming n)ini$ters also intervene to guide and 
aid the life of man ; and the life which through love floods forth 
from God has its counterflow whereby it draws its own creations 
to itself. God is at once absolutely transcendent and universally 
immanent. To live is to be united with God ; evil is the non- 
existent, that is, severance from God. Whatever is, is part of 
the forth-flowing divine life which ever purifies, enlightens and 
perfects, and so draws all back to the Source. 

The transcendent Source, as well as the universal immanence, 
is the Triune God. Between that and men are ranged the 
three triads of the Celestial Hierarchy : Seraphim, Cherubim 
and Thrones ; Dominations, Virtues, Powers ; Principalities, 
Archangels, Angels. Collectively their general office is to raise 
mankind to God through purification, illumination and perfec- 
tion ; and to all may be applied the tenn angel. The highest 
triad, which is nearest God, contemplates the divine effulgence, 
and reflects it onward to the second ; the third, and more 
specifically angelic triad, immediately ministers to men. The 
sources of these names are evident ; seraphim and cherubim are 
from the Old Testament ; later Jewish writings gave names to 
archangels and angel.s, who also fill important functions in the New 
Testament. The other names are from Paul (Eph. i. 2 r ; Col. i. 1 6). 

Such is the sy.stem of Pseudo-Dionysius, as presented mainly in 
The Celesllal Hierarchy, That work is followed by The Eedesi- 
aslical JHcrarchy, its counterpart on earth. WHiat the primal 
triune Godhead is to the former, Jesus is to the latter. The 
Ecclesiastical H ierarchy 1 ikewise is composed of Triads. The first 
includes the symbolic sacraments: Baptism, (Communion, 
('onsecration of the Holy Chrism. Baptism signifies purification ; 
Communion signifies enlightening ; the Holy Chrism signifies 
perfcc'ting. I'he second triad is made up (jf the three orders of 
Bishops, Presbyters and Deacons, or rather, as the Areopagite 
names them : Hierarchs, Tjght-boarers, Servu’tors. The third 
triad consists of monks, who are in a state of perfection, the 
initiated laity, who are in a state of illumination, and the 
catechumens, in a stale of purification. All worship, in this 
treatisi^, isaceleliration of mysteries, and the pagan mysteries are 
continually suggestefd by the terms employed. 

The work Conrerninff Die Divine Names is a noble di.scu.s.sion of 
the qualities which may be predicated of God, ai'cording to the 
warrant of the terms applied to him in Scripture, 'fhe work 
Concerning Mystic Theology explains the function of symbols, and 
shows that he who would know (iod truly must rise above them 
and above the conceptions of God drawn from .sensible things. 

Tlie works of Pseudo-J)ion3\sius began to influence theological 
thought in the West from the time of their translation into l^itin 
by Erigena. Their u.se may be followed through the writings of 
scholastic philosoplu-rs, e.g, Peter T.ombard, AlbcTtus Magnus, 
Thomas Aquinas and many others. In poetry we find tludr 
influence in Dante, Spenser, Milton. The fifteenth chapter of The 
Celestial Hierarchy constituted the canon of symbolical angelic 
lore for the literature and art of the middle ages. Therein the 
author explains in what respect theology ascribes to angels the 
qualities of fire, wdiy the throne.s are .said to be fiery (wfiCvoi^) ; 
why the .seraphim are hurning (t^TTp/erTas) as their name 
indicates. The fiery form signifies, with ('elestial Intelligences, 
likeness to God. Dionysius explains the significance of the parts 
of the human body when given to celestial beings : feet arc 
ascribed to angels to denote their unceasing movement on the 
divine business, and their feet are wdnged to denote their celerity. 
He likewise explains the symboli.sm of wands and axes, of brass 
and precious stones, when joined to celestial beings ; and what 
wheels and a chariot denote when furnished to them, — and much 
more besides. 

Bibliography. — TIhti.* is an enormous literature on Pseudo- 
Dionysius. The reader may lx* first referred to the articles in 


Smith ’.s Dictionary of Christian iHography and Hauck's Evalencyhlo- 
pddie fuY protcstantische Theologie (Leipzig, 1898). The hibliof^raphy 
in the latter is very full. Some otlii^r reicrenci*s, especially iii>on the 
later influence of the.se works, are given in 11. O. Taylor's Classical 
Heritage of the M iddle A ges (Macmillan , 1 003). The works themselves 
arc in Migne's Patrologia Gracca, toimrs 3 and 4, with a Latin version. 
Erigena’s version is in Migne, Patud. LaU t. 122. Vita Dionysiihy 
Hilduin is in Migne, Pat. Lat. io(). 'I here is an English version l)y 
Parker (London, 1804 and 1807). (11. O. T.) 

DIONYSIUS EXIGUUS, one of the mo.st learned men of the 
6th century, and especially distinguished as a chronologist, was, 
according to the statement of his friend Cassiodorus, a Scythian 
by birth, “ Scytha natione'* This may mean only that he was a 
native of the region bordering on the Black Sea, and does not 
necessarily imply that he w'as not of Greek origin. Such origin is 
ind cated by his name and by his thorough familiarity with the 
Greek language. Ilis surname “ Exiguus is usually translated 
“ the Little,” but he probably a.s.sumed it out of humility. He 
was living at Rome in the first half of the 6th century, and is 
usually spoken of as abbot of a Roman mona.stery. Cassiodorus, 
however, calls him simply “monk,” while Bede calls him “abbot.” 
But as it was not unusual to apply the latter term to distingiii.shed 
monks who were not heads of their houses, it is uncertain whether 
Diony.sius was abbot in fact or only by courtesy. He was in high 
repute as a learned theologian, was profoundly versed in the Holy 
Scriptures and in canon law, and was also an accoinjilished 
malhematician and astronomer. VV^^ owe to him a crillection of 
401 ecclesiastical canons, including the apostolical canons and the 
decrees of the councils of Nicaca, Constantinople, Chalcedon and 
Sardis, and also a collection of the decretals of the popes from 
Siricius (385) to Anastasiiis II. (498). These collections, which 
had great aulhority in the* West (sec Canon Law), were jnihlished 
by Justcl in 1628. Dionysius did good service to his contempor- 
aries by his tran.slations of many Greek works into Latin ; and 
by these translations some work.s, the originals of which have 
perished, have been handed clown to us. 1 1 is name, Iniw ever, is 
now^ perhaps chiefly remembered for hi.s chronological labours. 
It was Dionysius who introduced the metliod of reckoning 
the Chri.stian era which we now use (see Ciikonolocy). His 
friend Ca.ssiodonis depierts in glow'ing terms the character of 
Dionysius as a saintly asc(‘tic, and prais(‘s his wisdom and 
simplicity, his accomplishments and his lowly-miridedne.ss, Jus 
]}Ower of eloquent spee<!h and his capacity of silence. Hi* died at 
Rome, some time before a.u. 550. 

Hiswwks luivc lu-en ]>iil)lislu*cl in Migne, Patrnlogia f.at imi, iomv. 
(yj ; see csptxicilly A. ’VunlW, Histoirc des snuKes dii droit canonique 
(Paris, 1887), and 1). Pitra, Avalnda novissima. Spiiilcgii Solcsmcnsis 
cifotinuiitio, vol. j. ]>. (F’ari.s, JWH*)). 

DIONYSIUS HALICARNASSENSIS (“of Halicarna.s.sus ”), 
Greek historian and teacher of rhetoric, flouri.shed during tlie reign 
of Augustus. He went to Rome after the termination of the civil 
wars, and spent twenty-two years in studying the Latin language 
and literature and preparing materials for his history. During 
this period he gavc^ les.sons in rhetoric, and enjoyed the society of 
many distinguishcfd men. 'i’he dale of his death is unknown. 
Ilis great work, entitk^d tlfiy^atoXoyla (Roman 

Antiquities), (*mbraced the history of Rome from the mythical 
period to the beginning of the first Punic War. It was divided 
into twenty books,- of which the first nine remain entire, the 
tenth and eleventh an', nearly complete, and the remaining hooks 
exist in fragments in the excerpts of Constantine Porjihyrogenitus 
and an epitome discovered by Angelo Mai in a Milan MS. The 
first three books of Ap])ian, and J^liitarch’s Life of Catnillus also 
embody much of Dionysius. His chief object was to reconcile 
the Cireeks to the rule of Rome, by dilating upon the good 
qualities of their conquerors. According to him, history is 
philosophy teaching by examples, and this idea he has carried 
out from the point of view of the Greek rhetorician. But he has 
carefully con.sulted the best uuthorilies, and his work and that of 
Livy are the only connected and detailed extant accounts of early 
Roman history. 

Diony.sius was also the author of several rhetorical treatis<;s, in 
which he shows that he has thoroughly .studied the V3est Attic 
models : j^rt of Rhetoric (which is rather a collection of 
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essays on the theory of rhetoric), incomplete, and certainly not 
all his work ; The Arrangemetit of Words (llcpt 
ovoimnav), treating of the combination of words according 
to the (liffcrent styles of oratory ; On Imitation (llepl 
on the best models in the different kinds of literature 
and the way in which they are to be imitated — a fragmentary 
work ; Commentaries on the Attic Orators (llepi. tmv dfixitlwu 
fniTofttav vTTofAviffiaTurfAol), which, however, only deal with 
Lysias, Isaeus, Isocrates and (by way <»f siipi)lemrnt) Dinarchus; 
On the admirable Style of Demosthenes (Ile/Jt t)Js A€K't/.k7Js A7//to- 
cr0€voi>5 5 co^<'iTy;Tf>s') ; and On the Character of Thucydides (lic/n 
ToU 0 (WKvii/i)uit ^ detailed but on the whole an 

unfair estimate. 'J’hese two treatises are supplemented by letters 
to Cn. Pompeius and Ammaeus (two). 

('onipIft<^ <*(lition by J. J. Rcisko (1774 -1777) : of thr Anhaeologia 
by A. Kii.*sslinj> and V. l*rou (1S8O) and (’. Jacoby (18S5-1801); 
(.)[)nscula by Usener and Kadcrniacher (iSyy) ; Lii*;. translation by 
K. Sjiclniati (1758). A full bibliography of Ih** rhetorical works is 
"iviMi in W. Kliys Roberts's edition of the Tliree Literary 1 ^‘tters 
(loor) : the; same author published an edition of the De lompositione 
verborum (loro, with trans.) ; see also M. Lfigcr, Di-iiys d‘ H alirarnasse 
(iyo2), a very useful treatise, tin the sources of Dionysius see O. 
ilocksch, "De fontilms Dion. Halicarnassensis" in Leipaiger Studien, 
xvii. (i8y5). Cl. also J. 1 C. Sandy.s, Hist, of Class, .^rhol. i. (lyoO). 

DIONYSIUS PERIEGETES, author of a r7> 

oiKou/Aci/i/s', a description of the habitable world in (Ireck 
hexamtaer verse, written in a terse and elegant style. Nothing 
certain is known of the date or nationality of the writer, but there 
is .some n^ason for believing that he was an Alexandrian, who 
wrote in the time of Hadrian (some put him as late as the end of 
the 3rd century). The work enjoyed a high degree of popularity 
in ancient times as a sebool-liook ; it was Iranslatifd into Latin 
by Rufus 1 ‘Vstus Avienus, and by the grammarian Priscian. Tlie 
commentary of ICustathius is valuable. 

The best tslitioiis aie by (I. Tiei iiliardy (18 ’S) und (', Midler (1861) 
in their Geographiri Gravri minores ; see also IC. H. Biiubiiry, 
Aocieut Geography (ii. p. ..|8o), who n-gards the author .as flourishing 
from the reign of Nero to that tif Trajan, and U. Meinays. SUtdicn 
zu Dina, i'erieg. (1005). Tliere are two ul<l ICnglish Lran.slations ; 
T. Twine (1.572, black let:t<*i), J. Free (1780. Idank veise). 

DIONYSIUS TELMAHARENSIS C\i)f lell-Mahre ;’), patriarch 
or supreme head of the Syrian Jacobite ('bureh during the years 
818 848, was Inirn at '1 Vll-Mahre near Rakka (ar-Rakkah) on the 
Ralikh. He was the author of an important historical work, 
which has seemingly perished exc ept for .some pa.s.sages cpioled by 
Barbel )raeus and an t;xtraet found by Asseinani in Cod. Vat. 144 
and published by him in the liibliotheca orientalis (ii. 72-77). He 
spent his earlier years as a monk at the eonveiit of Ken-neshre on 
the upper Kiiplirales ; and when this monaslcTv was destroyed by 
fire in 815, he migrated northwards to that of KaisCim in the 
district of Samosata. At the death of the |ac»»bite patriarch 
Cyriacus in 817, the church was agitated by a dispute about the 
use of thi=; phrase “ heavenly liread in connexion wdth the 
Eucharist. An anti-patriarch had lieen appointed in the person 
of Abraham of EarUiniin, who insisted on the use of the phrase 
in oppositiim to the recognized authorities of the church. The 
council of bishops who mc't at Rakka in the summer of 818 to 
choose a .successor to (?yriacus hacl great ditheiilty in finding a 
worthy occupant of the patriarchal chair, but finally agreed on 
the election of Dionysius, hitherto known only as an honest monk 
who devoted himself to historieal studies. Sorely against his will 
he was brought to Rakka, ordained deacon and priest on two 
siiciT.ssive days, and rai.sed to the .supreme ec<'lesiasti(*al dignity 
on the ist of August. From this time he showed the utmost zeal 
in fulfilling the duties of his office, and undertook many journeys 
both within and without his province. The ecclesiastical schism 
continued unhealed during the thirty years of his patriarchate. 
The details of this contest, of his relations with the caliph 
Ma’mun, .and of his many travels — including a journey to Egypt, 
on which he vii'wed with admiration the great Egyptian 
monuments, — are to be found in the Ecclesiastical Chronicle of 
Barhcbraeiis.i He died in 848, his last daws hax'ing been especially 

' Ed. .Abbeloos and Lamy, i. 343-38(^ ; cl. Wright. Syriac 
J.iteratuvc. og^-200. and i'habot’s introduction to his tnin.slation of 
thr fourth part of the Chrnniclti of (pseudo) Dionysius. 


embittered by Mahommedan oppression. Wc learn from Michael 
the Syrian that his Annals consisted of two parts each divided 
into eight chapters, and covered a period of 260 years, viz. from 
the accession of the emperor Maurice (582-583) to the death of 
Theophilus (842-843). 

In addition to the lost Annals, Dionysius was from the time of 
Assemani until 1896 credited w'ith thij authorship of another im- 
portant historical work — a Chronicle, which in four parts narrates 
the history of the world from the creation to the year a.d. 774-775 
and is preserved entire in Cod. Vat. 162. The first part (edited by 
Tullberg, Upsala, 1850) reaches to the epoch of Constantine the 
(Ircat, and is in the main an epitome of the Eusebian (Chronicle.* 
'Jlie second part reaches to 'J’heodosiiis IT. and follows closely the 
Ecclesiastical History of Socrates ; while the third, extending to 
Justin 11 ., reproduces the second part of the History of John 
of Asia or Ephesus, and also contains the well-known chronicle 
attributed to J o.sbua the Stylite. 'J'he fourth part ® is not like the 
others a compilation, but the original work of the author, and 
reaches to the year 774- 775 — apparently the date when he was 
writing. On the publication of this fourth part by M. Chabot, it 
w'as discovered and clearly proved by Noldeke (Vienna Oriental 
Journal, x. 160-170), and Nau (Bulletin critique, xvii. 321-327), 
who intiepcndently reached the same conclu.sion, that Assemani ’s 
opinion was a mistake, and that the clironicle in question was the 
work not of Dionysius of 'rell-Mahre but of an earlier writer, a 
monk of the convent of Zuknin near Amid (Diarbekr) on the upper 
Tigris. Though the author w^as a man of limited intelligence and 
destitute of historical skill, yet the last part of bis work at least 
has considerable value as a contemporary account of events 
during the middle period of the 8th century. (N. M.) 

DIONYSIUS THR AX (so called because bis father was a 
Thracian), the author of the first Greek grammar, flourished about 
100 li.c. He w'as a native of Alexandria, where he attended 
the lectures of Aristarchus, and afterwards taught rhetoric in 
Khodes and Rome. His ypafifiarLKy, which we po.s.se.ss 

(though probably not in its original form), begins with the defini- 
tion of grammar and its functions. Dealing next wdth accent, 
punctuation marks, sounds and syllables, it goes on to the different 
parts of .spet‘cb (eight in number) and their inflections. No rules 
of syntax are given, and nothing is said about style. The 
authorship of Dionysius was doubled l)y many of the early middle- 
age commenUitors and grammarians, and in modern limes its 
origin has lx.*en attributed to the oecumenical colh'ge founded 
by Constantine the Great, which (*ontinued in existence till 730. 
But there seems no reason for doubt ; the great grammarians 
of imperial times (Afiollonius Dyscolus and llerodian) were 
acquainted with the work in its present form, although, as w'as 
natural considtTing its popnlaril y, additions and alterations may 
have Vieen made later. The rix^V was first edited by J. A. 
habricius from a Hamburg MS. and published in his Bibliotheca 
(iraeca, vi. (ed. llarles). An Armenian translation, belonging to 
the 4th or 5th century, containing five additional chapters, was 
published with the Greek text and a French version, by M. 
Cirbied (1830). Dionysius also contributed much to the criticism 
and elucidation of Homer, and was the author of various other 
works — amongst them an account of Rhodes, and a collection of 
McAcVat (literary studies), to which the considerable fragment in 
the Stromata (v. 8) of Clement of Alexandria prol)ably belongs. 

Editions, with .scliolia, by I. Bckker in Ancednta Gracca, ii. and 
tv. Uhli^ (1884), revit*wi*d i.-.xluauslivi-lv by Egenoltt in Bursian’s 
Jahrcshcricht, vol. xlvi. (18S8) ; Scholia, cd. A. Hilgard (lyoi) ; .set; 
also VV. Horschrlniann. Pr .DinnrsH Tbracis inter pretihus vetcrihus 
(1874) ; J. E. Sandys, Hist, of Classical Scholarship, i. (Tt>oO). 

DIONYSUS (probably =- “ .son of Zeus,” from Aios and 
iwos, a Thracian word for “ son ”), in Greek mythology, 
originally a nature god of fruitfulne.ss and vegetiition, especially 
of the vine ; hence, distinctively, the god of wine. The names 
Bacchus (Ba^xos, in use among the Greeks from the 5th 

■ See the studies by Siegfried and Gelzcr, Eusehii canonum 
epitome C.X Dionvsii Telmahartasis chrnuico petita (Leipzig. 1884), 
and von Gntschmid, V utvrsuchnngen iiber die syrische Epitome der 
Eusebischen Canones (Stuttgart, 188O). 

® Text and translation by J.-B. Chabot (Paris, 1805). 
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century), Sabazius, and Bassareus, are also Thracian names of 
the god. The two first (like lacchus, Bromius and Euios) have 
been connected with the loud “shout'’ — 

fvd^€iv) of his worshippers, Bassareus witli Pwrtrdpai, the 
fox-skin garments of the Thracian Bacchanals. It has been 
suggested (J. E. Harrison, Prolegomena to Greek Religion) 
that Sabazius and Bromius = “ beer-god,” “god of a cereal 
intoxicant ” (cf. Illyrian sabaia and modern Greek 
oats ”), while W. Ridgew'ay {Classical Revicjv, January 
comparing Apollo Smintheus, interprets Bassareus as “ he who 
keeps away the foxes from the vineyards ” (for various interpreta- 
tions of these and other cult-titles, see O. Gruppe, Griechische 
Mythologie, ii. pp. 1408, 1532, especially the notes). 

in Homer, notwithstanding the frequent mention of the use of 
wine, Dionysus is never mentioned as its inventor or introducer, 
nor does he appear in Olympus ; Hesiod is the first who calls 
wine the gift of Dionysus. On the other hand, he is spoken of 
in the Iliad (vi. 130 foil., a passage belonging to the latest period 
of epic), as “ raging,” an epithet that indicates that in those 
comparatively early times the orgiastic character of his worship 
was recognized. In fact, Dionysus may be regarded under two 
distinct aspects : that of a popular national Greek god of wine 
and clieerf Illness, and that of a foreign deity, worshipped with 
ecstati('- and mysterious rites introduced from Thrace. Accord- 
ing to the usual tradition, he was born at Thebes- originally the 
local centre of his worship in (Greece — and w'as the son of Zeus, 
the fertilizing rain god, and Semele, the daughter of Cadmus, 
a personification of earth. Before the child was mature, Zeus 
appeared to Semele at her request in his majesty as god of 
lightning, by whieh she w^as killed, but the infant was .saved 
from the flames by Zeus (f»r Hermes). Tlie epithet TrepiKwvwi, 
originally referring to an ivy-crowned, pillar-shaped fetish of the 
god, afterwards gave rise to tlie le-gend of a miraculous growth of 
ivy “ round the pillars ” of the. royal palace, whereby the infant 
Dionysus was preserved from the flames. Zeus took him up, 
enclost;d him within his own thigh till he came to maturity, and 
then brought him to the light, so that he. was twice born ; it was 
to celebrate this double birth that the dithyramhus (also used as 
an epithet of the god) was sung (see Eiym, Mag. s.v.). It has 
lieen suggested that tliis is an allusion to the couvade of certain 
barbarous tribes, amongst whom it is customary, when a child is 
born, for the husband to take to his lied and receive medical treat- 
ment, as if he sliared tlie pains of maternity (see Couvade, 
and references there). Dionysus was then conveyed by Hermes 
to be brought up by the nymphs of Ny.sa, a purely imaginary 
spot, afterwards localized in different parts of the world, which 
claimed the honour of having been the birthplace of the god. As 
soon as J lionysus was grown up, he started on a journey through 
the world, to teach the cultivation of the vine and spread his 
worship among men. While so engaged he met with opposition, 
even in his own country, as in the case of Pentheus, king of 
Thebes, who opposed the orgiastic rites introduced by Dionysus 
among the women of 'rhebes, and, having been discovered watch- 
ing one of these ceremonies, was mistaken for some animal of the 
chase, and slain by his owm mother (.see A. G. Bather, Journ. Hell. 
Studies) xiv. 1804). A .similar instance is that of Lycurgus, a 
Thracian king, from whose attack Dionysus saved himself by 
leaping into the sea, w'here he was kindly received by Thetis. 
Lycurgus was blinded by Zeus and soon died, or became frantic 
and hewed down his own son, mistaking him for a vine. At 
Orchomenus, the three daughters of Minyas refused to join the 
other women in their nocturnal orgies, and fi>r this were tran.s- 
formed into birds (see A(;rionia). These and similar .stories point 
to the vigorous resistance offered to the introduction of the 
mystic rites of Dionysus, in places where an established religion 
already existed. On the other hand, when the god w'as received 
hospital)ly he repaid the kindness by the gift of the vine, as in the 
case of Icarius of Attica (see Erigone). 

The worship of Dionysus w'as actively conducted in Asia Minor, 
particularly in Phrygia and Lydia. Here, as Sabazius, he was 
associated with the Phrygian goddess Cybele, and w^as followed in 
his expeditions hy a thiasos (retinue) of centaurs and satyrs, w-ith 
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Pan and Silenus. In Lydia his triumphant return from India was 
celebrated by an annual festival on Mount Tmolus; in I.ydia 
he assumed tlie long beard and long loVie which were after- 
wards given him in his character of the “ Indian Bacchus,” the 
conqueror of the East, who, after the campaigns of Alexander, 
was reported to have advanced as far as the Ganges. The other 
incidents in which he appears in a purely triumphal character are 
his transforming into dolphins the Tyrrhene pirat(;s who attacked 
him, as told in the Homeric hymn to l)icinysus and represented on 
the monument of Lysicrates at Athens, and his part in th(^ war of 
the gods against the giants. The former story ha.s been connected 
with the sailors’ custom of hanging vine leaves, ivy and bunches 
of grapes round the masts of vessels in honour of vintage festivals. 
The adventure with the pirates occurred on Ins voyage to hiaxos, 
where he found Ariadne abandoned by Theseus. At Naxos 
Ariadne (probably a Cretan goddess akin to Aphrodite) was 
associated with Diony.sus as his wife, by whom he was the father 
of Oenopion (wine-drinker), Staphylus (grape), and Kiianthes 
(blooming), and their marriage was annually c.ekilirated by a 
f(\stival. Having compelled all the world to recognizr his 
divinity, he descended to the underworld to bring up his inulher, 
who was afterwards worshipped with him under the name of 
Thyonc (“ the raging ”), he himself being called after her 
Thyoneus. 

Another phase in the myth of Dionysus originated in ob.serving 
the decay of vegetation in winter, to suit which he was supposed 
to be slain and to join the deities of the lower world. This phase 
of his character was developed by the Orphic poets, he having 
here the name of Zagreus (“ torn in pieces ”), and being no longer 
the Thelxin god, but a son of Zeus and I'ersepiione. 'Fhe child 
W'as brought up secretly, w'atched over by (iiretes ; but the 
jealous Hera discovered where he wa.s,and sent Titans to the spot, 
who, finding him at play, tore him to pieces, and cooked and aU^ 
his limbs, while ITera gave his heart to Zeus. I'he tearing in 
pieces is referred by some to the torture cxperi(‘jiced by the grape 
{Natursekmerz) when criislied for making into w'ine (ef. Burns’s 
John iiarlcycorn) ; but it is better to refer it to the tearing of the 
flesh of the victim at .sacrifices at which the deity or the sacred 
animal was slain, and sacramentally eaten raw ((‘f. th(‘ title 
giv(‘n to Diony.sus in certain places, probably point- 
ing to human .sacrifice). To connect this with the iin lii of the 
Theban birth of Diony.sus, it is .Siiid that Zeus gave the child’s 
heart to Semele, or himself swallow ed it and gave, birth to the new 
Dionysus (emailed lacchus from his worshippers’ cry of rejoicing), 
who was cradled and sw'ung in a w'innowing fan (Aficros' ; see 
J. E. Harrison, Journ. Hellenic Studies ^ xxiii.), tlie swinging being 
sujiposed to act as a charm in awakening veg(?lation from its 
winter sleep. I'he conception of Zagreus, or the w inter T)i« mysius, 
appears to have originated in (Vete, but it was aci epted also in 
Delphi, wdiere his grave was shown, and Siierifice was secretly 
offered at it annually on the slu.rtest day. The story is in many 
re.spects .similar to that of Osiris. .According to others, Zagreus 
was originally a god of the cha.se, w ho became a hunter of ni**n 
and a god of the underworld, more, akin to Hades than to 
Dionysus (.see also 'riTAN.s). 

Diony.sus further pos.se.ssed the prophetic gift, and his oracle 
at Delphi was as important as that of Apollo. ]ak(? H(?rnies, 
Dionysus was a god of the productiveness of nature, and hence 
Briapus was one of his regular companions, while not only in the 
my.steries but in the rural festivals his s) iu!)oI, llu* phallus, was 
carried about ostentatiously. His .symbols from the animal 
kingdom were the bull (perhajis a totemi.stic attribute and 
identified with him), the pantlier, the lion, the tiger, the ass, the 
goat, and sometimes also the dolpihin and the .snake. H Is personal 
attributes are an ivy wreath, the thyr.sus(a staff with pine cone at 
the end), the laurel, the pine, a drinking cup, and .sometimes the 
horn of a bull on his forehead. Artistically he was repre.sented 
mostly either as a youth of .soft, nearly feminine form, or as a 
bearded and draped man, but frequently also as an infant, with 
reference to his birth or to his bringing up in “ Nysa.” His 
earliest images were of wood w ith the branches still attached in 
parts, whence he was called Ihonysus Dendrites, an allusion to his 



DIOPHANTUS— DIOPSIDE 


288 

protection of trees generally (according to Pherecydes in C. W. 
Muller^ Frag. Hist. Grace, iv. p. 637, the word vwra signified 
“ tree ”). It is suggested that the cult of Dionysus absorbed that 
of an old tree-spirit. He was figured also, like Hermes, in the 
form of a pillar or term surmounted by his head. For the 
connexion of Dionysus with Greek tragedy see Drama. 

See Famell, Cults of the Greek States^ v. (lyio) ; also (). Rapp, 
Beziehungen des fJiunysuskultus zit Thrakien (18S2) ; O. Ribbeck, 
A nf tinge und Entwiekelung des DionysuskuUes ui Attica (i86y) ; 
A. I^ng, Myth, Ritual and Religion, ii. p. 241 ; L. Dyer, The Gods 
in Greece (i8yi) ; J. K. Harrison, Prolegomena to the Study of Greek 
Religion (1903) ; J. Ci. Frazer, The Golden Houghs ii. (iciooj, pp. i()o, 
291, who nrganls the bull and goat form of Dionysus us expressions 
of his ].)roper character as a deity of vegetJition ; h'. A. Voigt in 
Roschcr’s Lex ikon der Mylhologie ; I.. I'reller, Griechisrhe Mythologic 
(4th ed. by C. Rolicrt) ; F. I^cnnrmant {s.v. “ Tlaocliiis ”) in Darem- 
berg and Saglio’s Diclionnaire des antitjuites] O. Kern in 1 ‘auly- 
Wissowa’s Realencyclofyddie (with list of cult titles) ; W. l*ater, 
Greek Studies (1895) : F. Rohde, Psyche, ii., who finds tlu^ origin of 
the Hellenic Ixrlief in the immortality of the soul in the " enthu.si- 
astic ” ritcis of the I'hracian Dionysus, which lifted persons out of 
themselves, and exalted them to a fancied eciuaiity with the gotls ; 
O. Grupper, Gricchische Mylhologie und Eelighonsgeschichte, ii. (1907), 
who considers Boeotia, not 'I'lirace, to have been the original home 
of Dionysus; F. Foucart, “ Le Culte de Diony.sos en AUique'*iu 
Memoircs de Vinstilut national de Prance, xxxvii. (1906), who fmtls 
the prototype of Dionysus in ICgypt. The Great Dionvsiak Myth 
(1877 -JH78) by K. Brown contains a wealth of ninUTial, but is weak 
in scholarship. For a striking survival of Diony.siac rites in Thnice 
(Bizye), si^e Dawkiics, in J.II.S. (1906), ]». 191.. 

DIOPHANTUS, of Alexandria, Greek algebraist, probably 
flourished al)out the tniddli^ of the 3rd century. Not that this 
date rests on positive evidence. But it siierns a fair inference from 
a pas.sage of Michael Psellus (lyiojdianlusy ed. P. Tannery, ii. 
p. 38) that he was not later than Anatolius, bishop of Daodicea 
from A.D. 270, while he is not (iu(»ted by Nicomachus (ll. c, 
A.n. too), nor by 'Flieon of Smyrna (<'. a.i>. 130), nor does Greek 
arithmetic as represc'iited bv the.se authors and by lambliehus 
(end of 3rd century) show any trace of his influence, facts which 
can only be acH-ounted for by his being later than those arith- 
m(^tit:ians at least who would have been capable of understanding 
him fully. On the other hand he is quoted by 'rheon of Alexandria 
(who obsicrved an eclipse at Alexandria- in a.d. 365); and Jus 
work was the subject of ii commentary b\' Theoivs daughter 
Hypat ia {d. 415). The Arithmeiica, the greatest treatise? on which 
the fame of 1 liophantus rests, purp(»rts to be in thirteen Books, 
but none of thi? Greek MSS. which have .survived contain more 
than six (though oiu? has the? same text in .seviMi Books). 'J'hey 
contain, howevcT, a fragment of a .separate tract fin Polygonal 
Numbers. The ini.ssing books were apparently lost early, for 
there is no reason to suppose that the Arabs who translated or 
commented on Diophantus ever had aci?e.ss to more of the work 
than we now have. I'he difference in form and content .suggests 
that the Polygonal Numbers w'as not part of the larger work. On 
the other hand the Porisms, to which Diophantus makes three 
references (“ we have it in the Pori.sms that . . . ”), were 
prohably not a separate book but, were embodied in the 
Arithmetica itself, whether placed all together or, as Tannery 
thinks, spread over the work in appropriate places. The 
“ Porisms " (|uot»‘d are interesting propositions in the theory of 
numlx'rs, (.me of which was clearly that the di(ferene.e behveen two 
cubes can be resolved into the sum of hco cubes. 1 annery thinks 
that the solution of a coniph'te (juadratic prorni.sed by T)iophantus 
himself (I. dcf. 11), un.d really assumed later, was one of the 
Porisms. 

Anidiig the great variety of problems sf»lvtcl an* probli'iiis leading 
to dtrleiiniuate equations of the first i.legn‘i’ in one. two, three or 
four variables, to determinate quadratic e<piations. and lo inde- 
terminate equations- of the lirst degree in one or more variables, which 
are, howevt;r, tran.slcxnied into determinate equations by arbitrarily 
a.ssiiming a value tor one of the required numlxTS. Diophantus being 
always satisfied with a r.'iitional, even if fractional, result and not vr- 
qiiiring a .solution in integers. But the Imlk ol the w’ork consists of 
problems leading to indel erniinate equations of the .second degree, 
and these universally take the form that one or two (and never 
more) linear or quadratic t unctions ot one* variable v are to be made 
rational square numlHTs by finding a suitable value for x. A few 
problems lead to indotenninate equations of thi' third and fourth 
degrees, an easy indeterminate equation of the sixth degree being 


also found. The general type of problem is to find two, three or four 
numbers such that diflerent expressions involving them in the first 
and second, and sometimes the third, degree are squares, cubes, 
partly squares and partly cub<?s, &c. E.g. To find three numbers such 
that the product of any two added to the sum of those two gives a sauare 
(HI. 15. ed. Tannery) ; To find four numbers such that, if we take the 
square of their sum ± any one of them singly, all the resulting numbers are 
squares ( 111 . 22) ; To find two numbers such that their product + their 
sum gives a cube (IV. 29) ; To find three squares such that their continued 
product added to any one of them gives a square (V. 21). Book VI. 
contains problems of finding rational right-angled triangles such that 
dillerent functions of tlieir parts (the sides and the area) arc s(iuarcs. 
A word is necessary on Diophantus’ notation. He has only one 
symlx)l (written somirwhat like a final sigma) for an unknown 
quantity, which he calls dpid/ws (defined as " an undefined numb(?r of 
units ”) ; the symbol may be a contraction of the initial letters ap, as 
A^', K^, A^A, &c., are for the powers of the unknown {Shvafiu, square ; 
KiLifios, cube ; dvrafiMvafiii, fourtli jiower, Ac.). The only other 
algebraical symbol is ^ for minus ; ])lus being e.xpres.sed by merely 
writing terms one after another. With one symbol for an unknown, 
it will easily lx-: understood what scope there is for Julroil. assumjitions, 
lor the required numbers, ol expressions in the one unknown which 
are at once seen to satisfy some of the conditions, leaving only one or 
two to be satisfied by the jiart.iciilar value of .v to be determined. 
Often assumptions are made which lead lo eejuations in ,v which 
cannot be solved “ rationally,” i.e. would give negative, surd or 
imaginary values ; Diophantus then traces how each element of the 
equation h.'is ari.sen, and formulates IJie auxiliary iiroblem of de- 
termining how the assiimiitioiis must be corrected so as to lead lo .-in 
e(|iiation (in pla('.«? ot the ” impossible ” oiu^) which can be sob-ed 
rationally. Scjmetiines his .v has to do duty twice, for ditlerent. 
unknowns, in one iiroblem. In gi-iii'ial his object is to reduce the 
filial equation to a .simple one liy making such an assiim]ition for the 
side of tlu? square or cube to which tin- expre.ssion in ,\' is to be equal 
as will make the neces.sary nunil»er of coeiricir-nts vanish. The book 
is valuable also for the jiropositions in the theory of numbers, other 
than tlu‘ ” pori.sms,” slated or assumed in it. Thus l^iophantus knew 
that no number of the form Sii -i 7 can In- the sum of three squares. He 
also says that, il 2// + 1 is to be the sum of two squares. ” n must not 
lie (Hid ” (i.f. no number of the form 411 -f 3, or 4n - 1, can be the sum of 
Pen squares), and goes on lo add. praclic'ally, the; condition stated by 
I'ermat. ” and the double.* of it increased by one. when divicU’d 
by the greatest square whicli measures il, must not he divisible by a 
prime number of tlie form 47/- 1,” except for the omis.sion ot the 
wortls “ when divi<led . , . measures il.” 

.‘XirTiioRiTiKs. -The first to puhlish anything on Diophantus in 
Furope was Rafael Bombelli. who embodied in his -Algebra (1572) 
all tht^ problems of Books I.-IV. and some of Book V., inler.spersing 
tlieiii with his own jirol ilems. Next Xylandcr (\Villu*lm llolzmann) 
]>iibli.slu‘d a l-alin translation (Basel. 1575), an altogether meri- 
torious work, especially having regard to the difliciillies he* had with 
the text of his ^is. trreek text was first edited Viy ('. G. Bachet 

{Diophanti Alexandrini arithmeticorum libri .vr.v, et de numeris 
miiltangulis liber units, nunc primum graecc et latine editi atquc 
alisolulissimis commentariis if lust rati . . . Luletiae Parisionim . . . 
MDCXXI.). .A reprint of 1670 is only valuable because it contains 
1 *. de Fermat's notes *, as far as tlu* Greek text is concerned it is Tniic:li 
inferior to the other. There are two German translations, one hy 
Otto Schulz (1822) and the otlu-r by CV. AVertheiin (l..ei])zig, iSooj, 
and an .Fnglish edition in inoelern notation ('I'. J.. Heath. Diophantos 
of Alexandria : A Study in the Ifislory of Grech Algebra (C'ainl nidge. 
1S.S3). The Greek text has now been definitively edited (with T.atin 
t ran.slatioii, Scholia. Ac.) hy F. Tannery (Teuhner. vol. i., 1893: 
\ol. ii., i8t)5). General accounts of Diophantus' work are to be 
found in Jl. Hankt*! and M. Cantor’s histories of mathematics, and 
more elaborate analyses are tho.se of N’t'sselmann [Vic Algebra der 
Grief hen, Berlin. 18 |2) and G. Loria [Le Scieuze esatte nelV antica 
Grccia, libro v., Modena, 1902, p]). 95'i‘)8). (’J*. L. H.) 

DIOPSIDE, an important member of the pyroxene gr(>iip of 
rock-forming mineriil.s. 1 1 is a calcium-magnesium metasilicatc, 
CaMg (Si()5)2, and cry.stallizcs in the monoclinic system. Usually 
some iron is present replacing magnesium, and when this pre- 
dominates there is a passage to hedenbergite, CaFe(Si03)^, a 
closely allied variety of monoclinic pyroxene. These are distin- 
guished from augite by containing little or no aluminium. 
Diopsidc is colourless, white, pale green to dark green or nearly 
black in colour, the depth of the colour depending on the amount 
of iron present. The specific gravity and optical constants also 
vary with the chemical composition ; the sp. gr. of d topside is 
j 3-2, increasing to 3*6 in hedenbergite, and the angle of optical 
I extinction in the plane of symmetry varies between 38° and 47° 
I in the two extremes of the scries. Crystals are usually prismatic 
in habit with a rectangular cross-section as shown in the figure : 

I the angle between the prism faces w, parallel to which there are 
I perfect cleavages, is 92° 50'. 
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Several varieties, depending on differences in structure and 
chemical composition, have been distinguished, viz. coccolite 
(from k6kko9, a grain), a granular variety ; 
salite or sahlite, from Sala in Sweden; 
malacolite ; diallage ; violane, a lamellar 
variety of a dark violet-blue colour; 
chrome-diopside, a bright green variety 
containing a small amount of chromium ; 
and many others. Belonging to the same 
series with diopside and hedenbergitc 
is a manganese pyroxene, known as 
schefferite, which has the composition 
(Ca,Mg)(Fe,Mn)(Si03),. 

Diopside is the characteristic pyroxene 
of metamorphic rocks, occurring especially 
in crystalline limestones, and often in 
association with garnet and epidote. It 
is also an essential constituent of some 
pyroxene-granites, diorites and a few other igneous rocks, but 
the characteristic pyroxene of this class of rocks is augite. 
P'ine transparent crystals of a pale green colour occur, with 
crystals of yellowish-red garnet (hessonite) and chlorite, in veins 
traversing serpentine in the Ala valley near T\irin in Piedmont : 
a crystal of this variety (“ alalite ”) is represented in the 
accompanying figure. These, as well as the long, transparent, 
bottle-green crystals from the Zillerthal in the Tyrol, have 
occasionally been cut as gein-stoncs. Good crystals have been 
found also at Achmatovsk near Zlatoust in the Urals, Traversclla 
near Ivrea in Piedmont (“ traversellite ”), Nordmark in Sweden, 
Monroe in New York, Burgess in I.anark county, Ontario, and 
several other places : at Nordmark the large, rectangular black 
crystals occur with magnetite in the iron mines. (L. J. S.) 

DIOPTASE, a rare mineral species consisting of acid copper 
orthosilicate, HjCuSiO^, crystallizing in the parallel-faced hemi- 
hedral class of the rhombohedral system. The degree of sym- 
metry is the same as in the mineral phenacite, 
there being only an axis of triad symmetry 
and a centre of symmetry. The crystals 
have the form of a hexagonal prism m 
terminated by a rhomb(»hedron r, the alter- 
nate edges between these being sometimes re- 
placed by the faces of a rhombohedron s. The 
faces are striated parallel to the edges between 
r, j and tn. There are perfect cleavages 
parallel to the faces of a rhombohedron which 
truncate the polar edges of r ; from the cleav- 
age cracks internal reflections are often to 
be seen in the crystal, and it was on account 
of this that the mineral was named dioptase, by 
R. J. Haiiy in 1797, from Sto7rT€i»cti/, “ to sec into.” The crystals 
vary from transparent to translucent with a vitreous lustre, and 
are bright emerald-green in colour ; they thus have a certain 
resemblance to emerald, hence the early name emerald-copper 
(German, Kupfer-Swaragd). Hardness 5 ; sp. gr. 3*3. llie 
mineral is decomposed by hydrochloric acid with separation of 
gelatinous silica. At a red heat it blackens and gives off water. 
The fine crystals from Mount Altyn-Tiibe on the western slopes of 
the Altai Mountains in the Kirghiz Steppes, Asiatic Russia, line 
cavities in a compact limestone ; they were first sent to Europe 
in 1785 by Achir Mahmed, a Bucharijin merchant, after w^hom 
the mineral has been named archirite. More recently, in 1890, 
good crystals of similar habit, but rather darker in colour, 
have been found with quartz and malachite near Komba in the 
French Congo. As drusy crystalline crusts it has been found at 
Copiapo in Chile and in Arizona. 

Dioptase has occasionally been used as a gem-stone, especially 
in Russia and Persia ; it has a fine colour, but a low dtjgree of 
hardness and the transparency is imperfect. (L. J. S.) 

DIORITE (from the Gr. Siopifeiv, to distinguish, from 
8ta, through, opos, a boundary), in petrology, the name given 
by Ilaiiy to a family of rocks of granitic texture, composed of 
plagioclase felspar and hornblende. As they are richer in the dark 


coloured ferromagnesian minerals they are usually grey or dark 
grey, and have a higher specific gravity than granite. They also 
rarely show visible quartz. But there are diorites of many kinds, 
as the name applies rather to a family of rocks than to a single 
species. Some contain biotite, others augite or hypersthene ; 
many have a small amount of quartz. Orthoclasc is rarely 
entirely absent, and when it is fairly common the rock becomes a 
tonalite ; in this way a transition is furnished between diorites 
and granites. It is rare to find the pure types of “ hornblcnde- 
diorite,” “ augite-diorite,” &c., but in most cases the rocks 
contain two or more ferromagnesian silicates, and such combina- 
tions as “ homblendc-biotite-dioritc ” are commonest in nature. 

The felspar of the diorites ranges in composition from oligoclase 
to labradorite, and is often remarkably zonal, the external layers 
being more alkaline than the internal. Small fluid enclosures 
and black grains, probably iron oxides, often occur in it in great 
numljers. Weathering produces epidote, calcite, sericitc and 
kaolin. The biotite is always brown or yellow ; the hornblende 
usually green, but sometimes brown or yellowish brown in those 
diorites which have affinities to lamprophyres. The augite is 
nearly alw'ays green but sometimes has a reddish tinge ; bronzite 
and hypersthene have their usual green and brown shiides. 
Apatite, iron oxides and zircon arc almost invariably present ; 
sphene, garnet find orthitc are occasionally observed ; calcite, 
chlorite, muscovite, kaf)lin, epidote and bastite arc secondary. 
The structure is not essentially diflerent from that of granite. 
The ferromagnesian minerals crystallize comparatively early 
and have some idiomorphism ; the felspar usually follows and 
only in part shows good crystalline f)Utlincs. Orthoclasc and 
quartz, if present, are last; to separate out, and fill the spaces 
between the other miniTals ; often they interpenetrate to form 
micropeginatite. In many diorites the plagioclase fc^lspar ha.s 
crystallized before the hornblende, which consequently lias less 
perfect outlines and forms irregular plates which enclose sharply 
formed individuals of felspar. This produces the ophitic structure 
(very common also in the dolerites). More rarely biotite and 
augite exhibit the same relations to the plagioclase. Orbicular 
structure also occasionally appears in the.se rocks ; in fact 
the orbicular dioritc of (‘orsica (also called ” Napoleonite ” or 
“ Corsite ”) was for a long time the best-known example of this 
structure. The rock seems composed of spheroids, about an inch 
in diameter, surrounded by a smaller amount of dark-coloured 
dioritic matrix. The spheroids have a radiate structure and often 
show concentric dark anrl pale shells. These consist of hornblend*; 
(dark green) and basic plagioclase felspar, labradorite and 
bytowmite (grey or nearly whiti*). Occasionally diorites have 
a parallel banded or foliated structure, but these must not be 
confounded with the epidiorite.s, which are metamorphic rocks 
and also have a conspicuous foliation. 

Diorites must also be distinguished from hornblendic gabbros, 
w-hich contain more basic felspars, rarely quartz and occasionally 
olivine; but the boundary lines between diorites and gabbros are 
admittedly somewhat vague, e.g. some authors would call rocks 
gabbro which others would regard as augite-diorite. The horn- 
blendites differ from the diorites in containing little felspar, and 
consist [)rincipally of hornblende. Among varietal designations 
given to rocks of the diorite family are “banatite” for an augite- 
diorite with or without quartz (from the Schemnitz district), 
“ granodiorite ” for a quartz -hornblende -dioritc (e.sscntially 
the same as tonalite) from California, &c., ** adamellite ” for 
the quartz-mica-diorite or tonalite of Monte Adamello (Alps), 
“ omite ” for a hornblendc-diorite rich in felspar, from Sweden. 

(J. S. F.) 

DIP (Old Eng. dyppan, connected with the common Teutonic 
root seen in “deep”), the angle which the magnetic needle makes 
with the horizon. A freely su.spendcd magnetic needle will not 
maintain a horizontal position except at the magnetic equator. 
Over the N. magnetic pole the north-seeking end of the needle 
points directly downwards and dips at an intermediate angle at 
intermediate distances between the magnetic poles and equator. 
There arc secular progressive variations of dip as well as of 
declination and the maxima are independent of each other. In 
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DIPHENYL— DIPHTHERIA 


1576 the dip at London was 71® 50', in 1720 (max.) 74® 42', in 
1900 67® 9'. (For Dip Circle sec Inclinometer.) 

DIPHENYL (phenyl benzene), a hydrocarbon 

found in that fraction of the coal-tar distillate boiling between 
240-300® C., from which it may be obtained by warming with 
sulphuric acid, separating the acid layer and strongly cooling 
the undissolved oil. It may be artificially prepared by passing 
benzene vapour through a red-hot tube ; by the action of sodium 
on broml'ienzcne dissolved in ether ; by the action of stannous 
chloride on phony Id iazonium chloride ; or by the addition of solid 
phenyldiazonium sulphate to warm benzene (R. Mohlau, Berichte, 
1893, 26, 1 997) + C-jH, = HjSO, + N, + CaHj-CgH,. 

L. Gattermann (Berichte, iSgo, 2 ji 1226) has also prepared it 
by the decomposition of a solution of phenyldiazonium sulphate 
with alcohol and copper powder. It crystallizes in plates (from 
alcohol) melting at 70-71® C. and boiling at 254® C. It is oxidized 
by chromic acid in glacial acetic acid solution to benzoic acid, 
dilute nitric acid and chromic acid mixture being without effect. 
It is not reduced by hydriodic acid and phosphorus, but sodium 
in the presence of amyl aicohol reduces it to tetrahydrodiphenyl 

CVT„. 


Many substitution derivatives are known ; the monosubstitutiun 
derivatives being capable of existing in three isomc?ric forms. Of the? 
(li.^ubstitutioii derivative's the most, important are those derived from 
diparadiaminodiphcnyl or benzidine (7.V.). 


Orthoamiiiodiphenyl, <C prepared by the action of 

bromine and caustic soda on orthoi)henylbcnzamide (R. Hirsch. 
BcHchte, jSg2, 1074) I wlieii its vapour is passed over heatecl 
lime, carhazol (q^v.) is formed. 

Nil* NHa 


Diorthodiaminodipheuyl,< ^ obtained by the reduc- 

tion of the correspoiicling nitro compound (obtained by the action of 
ethyl nitrile at o" C. on iiieUulinitrobenzitline hydrochloride). Its 
tetrazo compound on nMlncUon gives a hydrazine whicli, on warniin:* 
with livdrochloric acid at 150“ C., decomposes into ammonium 
N = N 


chloride and phenazoiic^ 


(t'lallBNa). One of the 

most important derivatives of di])htuiyl, from the llicorctical poini 
of view, IS dipheuic acid or dioiiliodiphenyl carboxylic acid, which can 
Ik? obtained from diparailiaininodiphenyldiorlhocarboxylic acid, 

or from pheuanllirene (</./'.), the const i- 


nooc coon 

tntion of whicli it delerniine.s. See Bk-nziiunk for diparadiamino- 
di phenyl. 


DIPHILUS, of Sinope, poet of the new Attic comedy and 
contemporary of Menander (342- 201 n.c.). Most of his plays were 
written and acted al: Athens, but he led a wandering life, and died 
at Smyrna. He was on intimate terms with the famous courtesan 
Gnathaena (Athenaciis xiii. pp. 570, 583). lie is said to haA c 
written too comedies, the titles of fifty of which are preserved. 
He sometimes acted himself. To judge from the imitations 
of Plautus {Casina from the KXifpovfAcvoi, Asinaria from the 
Rndnis from sonu‘ other play), he w'as very skilful in 
the construction of his plots. Terence also tells us that he 
introduced into the Add phi (ii. i)a scene from the ^vvafrodv^]- 
o-KovTcs, which liad been omitted by Plautus in his adaptation 
(Commorientes) of the Siime play. The style of Diphilus was 
simple and natural, ithd his language on the whole good Attic : 
he paid great attention tt> versification, and was supposed to have 
invented a peculiar kind of metre. The ancients were undecided 
whether to class him among the writers of the New* or Middle 
coniedy. In his fondness for mythological subjects {Hercules, 
Theseus) and his introduction on the st'ige (by a bold ana- 
chronism) of the poets Archilochus and Hipponax as rivals of 
Sappho, he approximates to the spirit of the latter. 

Fragments in 11. Koch. Atticorifiu fyai;fneuta, ii. ; .m e 

J. Denis, La Corned ie grecque (18S6), ii. p. 414; R. W. ^nd in 
Classical Review (Fob. iqio, with trans, of Etnporos fragm.). 

DIPHTHERIA (from a skin or membrane), the term 

applied to an acute infectious disease, which is accompanied by 


a membranous exudation on a mucous surface, generally on the 
tonsils and back of the throat or pharynx. 

In general the symptoms at the commencement of an attack 
of diphtheria are comparatively slight, being those commonly 
accompanying a cold, viz. chilliness and depression. Sometimes 
more severe phenomena usher in the attack, such as vomiting 
and diarrhoea. A slight feeling of uneasiness in the throat is ex- 
perienced along with some stiffness of the back of the neck . When 
looked at the throat appears reddened and somewhat swollen, 
particularly in the neighbourhood of the tonsils, the soft palate 
and upper part of pharynx, while along with this there is tender- 
ness and swelling of the glands at the angles of the jaws. The 
affection of the throat spreads rapidly, and soon the character- 
istic exudation appears on the infiamed surface in the form of 
greyish-white specks or patches, increa.sing in extent and thickness 
until a yellowish-looking false membrane is formed. This deposit 
is firmly adherent to the mucous membrane beneath or in- 
corporated with it, and if removed leaves a raw, bleeding, 
ulcerated surface, upon which it is reproduced in a short period. 
The appearance of the exudation has been compared to w^et 
parchment or washed leather, and it is more or less dense in 
texture. It may cover the whole of tlie back of the throat, the 
cavity of the mouth, and the posterior nares, and spread down- 
wards into tl'.e air-passages on the one hand and into the ali- 
mentary canal on the other, while any wound on the surface of 
the body is liable to become covered with it. This membrane is 
apt to be detached spontineously, and a.s it loosens it becomes 
decomposed, giving a most offensive and characteristic odour to 
the breath. There is pain and difficulty in swallowing, but unless 
the disease has affected the larynx no affection of the brt;athing. 
The voice acquires a snuffling character. When the disease 
invades the posterior nares an acrid, fetid discharge, and some- 
times also copious bleeding, takes place from the nostrils. Along 
with these loC4il phenomena there is evidence of constitutional 
disturbance of the most severe character. There may be no 
great amount of fever, but there is marked depression and loss of 
strength. The pulse becomes small and frequent, the countenance 
pale, the swelling of the glands of the nock increases, which, along 
with the pre.sencc of albumen in the urine, testifies to a condition 
of blood poisoning. Unless favourable symptoms emerge death 
takes place within three or four days or sooner, either from the 
rapid extension of the false mernl;)rane into the air-passage, giving 
rise to asphyxia, or from a condition of general collapse, which is 
sometimes remarkably sudden. In eases of recovery the change 
for the Ixitler is marked by an arrest in the extension (jf the false 
membrane, the detachment and expectoration of that already 
formed, and the healing of the ulcerated mucous membrane 
beneath. Along witli this there is a general improvement in the 
symptoms, the power of swallowing returns, and the strength 
gradually iiwTeases, w'hile the glandular enlargement of the 
neck diminishes, and the albumen disappears from the urine. 
Recover)^, however, is generally slow, and it is many weeks 
l)efore full convalescence is established. Even, however, where 
diphtheria ends thus favourably, the peculiar se<|uelac already 
mentioned are apt to follow, generally within a period of two or 
three Aveeks after all the local cvid«*nce of the disease has dis- 
appeared. These secondary affections may occur after mild as 
W'cll as after severe attacks, and they are principally in the form of 
paralysis affecting the soft palate and pharynx, causing difficulty 
in swallowing with regurgitation of food through the nose, and 
giving a peculiar nasal character to the voice. There are, how- 
ever,other forms of paralysis occurring after di|)htheria, especially 
that affecting the muscles of the eye, which produces a loss of the 
power of accommodation and consequent impairment of vision. 
There may be, besides, paralysis of both legs, and occasiomilly 
also of one side of the body (hemiplegia). Tliese symptoms, 
however, after continuing for a variable length of time, almost 
always ultimately di.sappear. 

Under the name of the Malum Egy'pttacum, Aretaeus in the 2nd 
century gives a minute description (if a disease which in all its 
essentiiil characteristics corresponds to diphtheria. In the i6th, 
17th and 18th centuries epidemics of diphtheria appear to have 
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frequently prevailed in many parts of Europe^ particularly in 
Holland, Spain, Italy, France, as well as in England, and were 
described by physicians belonging to those countries under various 
titles ; but it is probable that other diseases of a similar nature 
were included in their descriptions, and no accurate account of 
this affection had been published till M. Bretonneau of Tours in 
1821 laid his celebrated treatise on the subject before the French 
Academy of Medicine. By him the term T.a Diphtherite was first 
given to the disease. 

Great attention lias been paid to diphtheria in recent years, 
with some striking results. Its cause and nature have been 
definitely ascertained, the conditions which influence its pre- 
valence have been'^^elucidated, and a specific “ cure ” has been 
found. In the last respect it occupies a unique position at the 
present time. In the case of several other zymotic diseases much 
has been done by way of prevention, little or nothing for treat- 
ment ; in the case of diphtheria prevention has failed, but treat- 
ment lias been revolutionized by the introduction of antitoxin, 
which constitutes the most important contribution to practical 
medicine as yet made by bacteriology. 

The exciting cause of diphtheria is a micro-organism, identified 
by Klebs and Lofller in 1883 (sec Parasitic Diseases). It 
has been shown by experiment that the symptoms of 
muBBt on. ^jjpi^theria, including the after-effects, arc produced by 
a toxin derived from the micro-organisms which lodge in the air- 
passages and multiply in a susceptible subject. The natural 
history of the organism outside the body is not well understood, 
but there is some reason to believe that it lives in a dormant 
condition in suitable soils. Recent research dt)es not favour the 
theory that it is derived from defective drains or “ sewer gas,” 
but these things, like damp and want of sunlight, probably 
promote its spread, by lowering the health of persons exposed to 
them, and particularly by causing an unhealthy condition of the 
throat, rendering it susceptible to the contagion. Defective 
drainage, or want of drainage, may also act, by polluting the 
ground, and so providing a favourable soil for the germ, though 
it is to be noted that ‘‘the steady increase in the diphtherki 
mortality has coincided, in point of time, with steady improve- 
ment in regard of such sanitary circumstances as water supply, 
sewerage, and drainage ” (Thorne Thorne). Cats and cows are 
susceptible to the diphtheritic bacillus, and fowls, turkeys 
and other birds have been known to suffer from a disease lik(^ 
diphtheria, but other domestic animals appear to be more or less 
resistant or immune. In human beings the mere presence of the 
germ is not sufficient to cause disease ; there must also be 
susceptibility, but it is not known in what that consists. Indi- 
viduals exhibit all degrees of resistance up to complete immunity. 
Children are far mf)re susceptil)le than adults, but even children 
may have the Klebs-Lbfller l)acillus in their throats without 
showing any symptoms of illness. Altogether then; are many 
obscure points about this micro-organism, wliicli is apt to assume 
a puzzling variety of forms. Nevertlieless its identification has 
greatly facilitated the diagnosis of the disease, which w'as previ- 
ously a very difficult matter, often determined in an arbitrary 
fashion on no particular principles. 

Diphtheria, as at present understood, may be defined as sore 
throat in which the bacillus is found ; if it cannot be found, the 
illness is regarded as something else, unless the clinical symptoms 
are quite unmistakable. One result of tliis is a large transference 
of registered mortalit}^ from other throat afl'ectij)ns, and particu- 
larly from croup, to diphtheria. Croup, which never had a well- 
defined application, and is not recogniz(;d by the College of 
Physicians as a synonym for diphtheria, appears to be dying out 
from the medical vocabulary in Great Britain. In France the 
distinction has never been recognized. 

Diphtheria is endemic in all European and Americtin countries, 
and is apparently increasing, but the incidence varies greatly. 

It is far more prevalent on the continent than in 
England, and still more so in the United States and 
Canada. The following table, compiled from figures 
collected by Dr Ncw^sholme, shows how London compares with 
some foreign cities. The figures give the mean death-rate from 


diphtheria and croup for the term of years during which records 
have been kept. The period varies in different cases, and there- 
fore the comparison is only a rough one. 


Mean Death-Rates from Diphtheria and Croup per Million living. 


New York 
('hicago 
Buenos Aires 
Trieste 
Dresden . 
Berlin 
Boston 
Marseilles . 
Christiania 
Buda])esl . 


1610 

Munich . 

l.|00 

Milan 

1360 

Florence . 

1300 

Vienna . 

1290 

Stockholm 

1190 

St lY-tcrsburg 

1160 

Moscow . 

1130 

Paris 

1090 

Hamburg 

1880 

r.ondon . 


990 

990 

830 

770 

720 

650 

640 

630 

490 

386 


There is comparatively little diphtheria in India and Japan, 
but in Egypt, the Cape and Australasia it prevails very extensively 
among the urban populations. The mortality varies greatly from 
year to year in all countries and cities. In Berlin, for instance, it 
has oscillated between a maximum of 2420 in 1883 and a minimum 
of 340 in T896 ; in New York between 2760 in 1877 and 680 in 
1868 ; in Christiania between 3290 in 1887 and 170 in 1871. In 
some American cities still higher maxima have been recorded. In 
other words, diphtheria, though always endemic, exhibits at times 
a great increase of activity, and becomes epidemic or even 
pandemic. The following table for 1859-99 shows fairly well the 
periodical rise and fiill in England and Wales. Diphtheria and 
croup are given both sepiiratcly and together, showing the 
increasing transference from one to tho other of late years. 
Diphtheria was first entered separately in the year 1859. 


Deaths ftt.m Diphtheria and Croup per Million living in 
Jin gland and W'alcs. 


Years. 

l.)iplillu‘iia. 

Croii]). 

Diplitheria 
and (’roup. 

1859 

.517 

2 80 

803 

1800 

20 j 

220 

481 

j 861-70 . 

I S3 

2.^0 

43J 

1871-80 . 

121 

JOS 

289 

188J-90 . 

i03 

144 

307 

1891-95 • 

-554 

70 

324 

1890 97 

2O9 

•13 

3 >^ 

1898 ... 

244 

-^7 

271 

1899 . . . 

2c»3 


3^5 


The combined figun;s for diplithcria and croup in later years are : — 
(1900) 316; (1901) 296; (1902) 235; (1903) 195; 1*^4: 

(1905) 174; (190O) 190; ( 19 « 7 ) 175; if)0. 

Several facts are roughly indicated by the table. It begins 
with an extremely severe epidemic, which has not been ap- 
proached since. 'J’hcn follows a fall extending over twenty years. 
On the whole this diminution was progressive, though not in 
reality so steady as the decennial grouping makes it appear, being 
interrupted by smaller oscillations in single years and groups (jf 
years. Still the main fai:t holds good. After 1S80 an opposite 
movement began, lik<;wisc iiiUTrupted by minor oscillations, but 
on the whole progressive, and eulininatiiig in the year 1893 with a 
death-rate of 389, the highest recorded sinee 1865. After 1896 
a marked fall again took place. This is partly accounted for h) 
the use of antitcixin, which only began on a considerable scale in 
1895, and did not become general until a year or two later at 
least. Its effects were only then fully felt. The registrar- 
general’s returns recf>rd mortality, not prevalence — that is to 
say the number of deaths, not of eases. 

On the whole, we get clear evidence of an epidemic rise and fall, 
which may serve to dispose of some; erroneous conceptions. I'he 
LM*lief, held until reetmtly, that dij)htheria is steadily increasing in 
Great Britain was obviously premature ; it did rise over a .series 
of years, but has now ebbed again. Moreover, the gcmiTiil 
prevalence during the last thirty years has been notably less 
than in the previous twelve years. \'et it is during years since 
1870 that corapulsf)ry education has been in existence and 
main drainage chiefly carried out. It follows that neither school 
attendance nor .sewer gas exercises such an important influence 
o\'er the epidemicity of diphtheria as some other condition.s. 
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What are those conditions ? Dr Newsholme has advanced the 
theory^ based on an elaborate examination of statistics in various 
countries^ that the activity of diphtheria is connected with the 
rainfall, and he lays down the following general induction from 
the facts : “ Diphtheria only becomes epidemic in years in which 
the rainfall is deficient, and the epidemics are on the largest scale 
when three or more years of deficient rainfall follow each other.” 
He points out that the comparative rarity of diphtheria in tropical 
climates, which are characterized by excessive rainfall, and its 
greater prevalence in continental than in insular countries, 
confirm his theory. His observations seem quite contrary to the 
view laid down by various authorities, and hitherto accepted, 
that wet weather favours diphtheria. The two, however, are not 
irreconcilable. The key to the problem — and possibly to many 
other epidemiological problems — may perhaps be found in the 
movements of the subsoil water. It has been suggested by 
different observers, and particularly by Mr M. A. Adams, who has 
for some years made a study of the subsoil water at Maidstone, 
that there is a definite connexion between it and diphtheria. In 
England the underground water normally reaches its lowest level 
at the end of the summer ; then it gradually rises, fed by percola- 
tion from the winter rains, reaching a maximum level about the 
end of March, after which it gradually sinks, lliis maximum 
level Mr Adams calls the annual spring cleaning of the soil, and 
his observations go to .show that when the normal movement is 
arrested or disturbed, diphtheria becomes active. Now that is 
what happens in periods of drought, llic underground water 
does not rise to its usual level, and there is no spring cleaning, 
llie hypothesis, then, is this ; The diphtheria bacillus lives in the 
soil, but is “ drowned out ” in wet periods by the subsoil water. 
In droughty ones it lives and flourishes in the warm, dry soil ; 
then when rain comes, it is driven out with the ground air into the 
houses. This process w'ill continue for .some time, so that epidemic 
outbreaks may well seem to be associated with wet. But they 
begin in drought, and arc stopped by long-continued periods of 
copious rainfall. 1'his is quite in keeping with the observed fact 
that diphtheria is a seasonal disease, always most prevalent in the 
last quarter of the year. The summer develops the poison in the 
soil, the autumnal rains bring it out. The fact that the same 
cau.se docs not produce the same effect in tropical countries may 
perhaps be explained by the extreme violence of the alternations, 
which are too great to suit this particular micro-organism, or 
possibly the regularity of the rainfall prevents its development. 

The foregoing hypothesis is supported by a good deal of 
evidence, and notably by the concurrence of the great epidemic 
or pandemic prevalence in Great Britain, culminating in 1859, 
with a prolonged period of exceptionally deficient rainfall. Again, 
the highest death-rate registered since 1865 was in 1893, a year 
of similarly exceptional drought. But it is no more than an 
hypothesis, and the fate of former theories is a warning against 
drawing conclusions from .statistics and records extending over 
too short a period of time. The warning is particularly necessary 
in connexion with meteorological conditions, which arc apt to 
up.sct all calculations. As it happens, a period of deficient rain- 
fall even greater than that of 1854-1858 has recently been 
experienced. It began in 1893 and culminated in the extra- 
ordinary season of 1899. The dry years were 1893, 1895, 1896, 
1898 and 1899, and the deficiency of rainfall was not made good 
by any considerable excess in 1894 and 1897. It surpassed all 
records at Greenwich «; streams and wells ran dry all over the 
country, and the flow of the Thames and Lea was reduced to 
the lowest point ever recorded. There should be, according to 
the theory, at least a very large increase in the prevalence of 
diphtheria. To a certain extent it has held good. There was a 
marked rise in 1893-1896 over the preceding period, though not 
so large as might have been expected, but it was followed by a 
decided fall in 1897 -1898. The experience of 1898 contradicts, 
that of 1899 supports, the theory. Further light is therefore 
required ; but perhaps the failure of the recent drought to produce 
results at all comparable with the epidemic of the ’fifties may be 
due to variations in the resistance of the disease, which differs 
widely in different years. It may also be due in part to improved 


sanitation, to the notification of infectious diseases, the use of 
isolation hospitals, which have greatly developed in quite recent 
years, and, lastly, to the beneficial effects of antitoxin. If these 
be the real explanations, then scientific and administrative work 
has not been thrown away after all in combating this very painful 
and fatal enemy of the young. 

The conditions governing the general prevalence of diphtheria, 
and its epidemic rise and fdl, which have just been discussed, do 
not touch the question of actual dissemination. The 
contagion is spread by means which are in constant 
operation, whether the general amount of disease is 
P^eat or small. Water, so important in some epidemic diseases, 
is believed not to be one of them, though a negative proof based 
on absence of evidence cannot be accepted as conclusive. On 
the other hand, milk is undoubtedly a means of dissemination. 
Several outbreaks of an almost explosive character, besides minor 
extensions of disease from one place to another, have been traced 
to this cause. Milk may be contaminated in various ways — at 
the dairy, for instance, or on the way to customers, — but several 
cases, investigated by the officers of the Local Government Board 
and others, have been thought to point to infection from cows 
.suffering from a diphtheritic affection of the udder. The part 
played by aerial convection is undetermined, but there is no 
reason to suppose that the infecting material is conveyed any 
distance by wind or air currents. Instances which seem to point 
to the contrary may be explained in other ways, and particularly 
by the fact, now fully demonstrated, that persons suffering from 
minor sore throats, not recognized as diphtheria, may carry the 
disease about and introduce it into other localities. Human 
intercourse is the most important means of dissemination, the 
contagion passing from person to person either by actual contact, 
as in kissing, or by the use of the same utensils and articles, or by 
mere proximity. In the last case the germs must be supposed to 
be air-borne for short distances, and to enter with the breath. 
Rooms appear liable to become infected by the presence of 
diphtheritic cases, and so spread the disease among other persons 
u.sing them. At a small outbreak which occurred at Darenth 
Asylum in 1898 the infection clung obstinately to a particular 
ward, in i.pite of the prompt removal of all cases, and fresh ones 
continued to occur until it had been thoroughly disinfected, after 
which there were no more. The part played by human inter- 
course in fostering the .spread of the disease suggests that it would 
naturally be more prevalent in urban communities, where people 
congregate together more, than in rural ones. This is at variance 
with the conclusion laid down by some authorities, that in this 
country diphtheria used to affect chiefly the sparsely populated 
districts, and though tending to become more urban, is still 
rather a rural disease. That view is based upon an analysis of the 
distribution by counties in England and Wales from 1855 to 1880, 
and it has been generally accepted and repeated until it has 
become a sort of axiom. Of course the facts of distribution are 
facts, but the general inference drawn from them, that diphtheria 
peculiarly affects the country and is changing its habitat, may be 
erroneous. Dr Newsholme, by taking a wider basis of experience, 
has arrived at the opposite conclusion, and finds that diphtheria 
docs not, in fact, flourish more in sparsely -peopled districts. 
“ When a sufficiently long series of years is taken,” he says, “ it 
appears clear that there is more diphtheria in urban than in rural 
communities.” The rate for London has always been in excess of 
that for the whole of England and Wales. Its distribution at any 
given time is determined by a number of circumstances, and by 
their incidental co-operation, not by any property or predilection 
for town or country inherent in the disease. There are the 
epidemic conditions of soil and rainfall, previously discussed, 
wrhich vary widely in different localities at different times ; there 
is the steady influence of regular intercourse, and the accidental 
element of special distribution by various means. These things 
may combine to alter the incidence. In short, accident plays 
too great a part to permit any general conclusion to be drawn 
from distribution, except from a very wide basis of experience. 
The variations are very great and sometimes very sudden. For 
instance, the county of London for some years headed the list. 
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having a far higher death-rate than any otlier. In 1898 it dropped 
to the fifth place^ and was surpassed by Rutland^ a purely rural 
county^ which had the lowest mortality of all in the previous year 
and very nearly the lowest for the previous ten years. Again, 
South Wales, which had had a low mortality for some years, 
suddenly came into prominence as a diphtheria district, and in 
1898 had the highest death-rate in the country. Staffordshire 
and Bedfordshire show a similar rise, the one an urban, the otiier 
a rural, county. All the northern counties, both rural and urban, 
— namely,Northumberland, Durham, Cumberland, Westmorland, 
Lancashire, Yorkshire, Cheshire and Lincolnshire, — ^had a veiy 
high rate in 1861-^870, and a low one in i896>i898. It is 
obviously unsafe to draw general conclusions from distribution 
data on a small scale. Diphtheria appears to creep about very 
slowly, as a rule, from place to place, and from one part of a large 
town to another ; it forsakes one district and appears in another ; 
occasionally it attacks a fresh locality with great energy, pre- 
sumably because the local conditions are exceptionally favourable, 
which may be due to the soil or, possibly, to the susceptibility of 
the inhabitants, who are, so to speak, virgin ground. But through 
it all personal infection is the chief means of spread. 

The acceptance of this doctrine has directed great attention to 
the practical question of school influence. There is no doubt 
whatever that it plays a very considerable part in spreading 
diphtheria. The incidence of the disease is chiefly on children, 
and nothing so often and regularly brings large numbers together 
in close contact under the same roof as school attendance. 
Nothing, in fact, furnishes such constant and extensive oppor- 
tunities for personal infection. Many outbreaks have definitely 
been traced to schools. In London the subj(*ct has been very 
fully investigated by Sir Shirley Murphy, the medical officer of 
health to the London County ('ouncil, and by Dr W. R. Smith, 
formerly medical officer of health to the London School Board. 
Sir Shirley Murphy has shown that a special incidence on children 
of school age begun to manifest itself after the adoption of 
compulsory education, and that the summer holidays are marked 
by a distinct diminution of cases, which is succeeded by an 
increase on the return to school. Dr W. R. Smith’s observations 
are directed rather to minimizing the effect of school influence, 
and to showing that it is less important than other factors ; 
which is doubtless true, as has l3een already remarked. It 
appears that the heaviest incidence falls upon infants under school 
age, and that liability diminishes progressively after school age 
is reached. But this by no means disposes of the importance of 
school influence, as the younger children at home may be infected 
by older ones, who have picked up the contagion at school, but, 
being less susceptible, are less severely affected and exhibit no 
w'orse symptoms than a sore throat. From a practical point of 
view the problem is a difficult one to deal with, as it is virtually 
impossible to ensure the exclusion of all infection, on account 
of the deceptively mild forms it may as.sumc ; but considering 
how very often outbreaks of diphtheria necessitate the closing of 
schools, it would probably be to the advantage of the authorities 
to discourage, rather tlian to compel, the attendance of children 
with sore throats. A fact of some interest revealed by statistics 
is that in the earliest years of life the incidence of diphtheria is 
greater upon male than upon female children, but from three 
years onwards the position is reversed, and with every succeeding 
year the relative female liability becomes greater. This is prol> 
ably due to the habit of kissing maintained among females, but 
more and more abandoned by boys from babyhood onwards. 

All these considerations .suggest the importance of segregating 
the sick in Isolation hospitals. Of late years this preventive 
measure has been carried out with increasing cfficienc)', owing to 
the better provision of such hospitals and the greater willingness 
of the public to make use of them ; and probably the improve- 
ment so effected has had some share in keeping down the 
prevalence of the disease to comparatively moderate proportions. 
Unfortunately, the complete segregation of infected persons is 
hardly possible, because of the mild symptoms, and even absence 
of symptoms, exhibited by some individuals. A further difficulty 
arises with reference to the discharge of patients. It has been 
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proved that the bacillus may persist almost indefinitely in the 
air-passages in certain cases, and in a considerable proportion it 
does persist for several weeks after convalescence. On returning 
home such cases may, and often do, infect others. 

Since the antitoxin treatment was introduced in 1894 it has 
overshadowed all other methods. We owe this drug originally 
to the Berlin school of bacteriologists, and particularly 
to Dr Behring. 'Die idea of making use of scrum arose 
about i89o,out of researches made in connexion with Mechnikov’s 
theory of phagocytosis, by which is meant the action of the 
phagocytes or white corpuscles of the blood in destroying the 
bacteria of disease. It was shown by the German hicteriologists 
that the serum or liquid part of the blood plays an equally or more 
important part in resisting disease, and the idea of combating 
the toxins produced by pathogenic bacteria with resistant serum 
injected into the blood presented itself to several workers. The 
idea was followed up and w^orked out independently in France and 
Germany, so successfully that by the year 1894 the serum treat- 
ment had been tried on a considerable scale with most encourag- 
ing results. Some of these were published in (iermany in the 
earlier part of that year, and at the International Hygienic 
Congress, held in Budapest a little later. Dr Roux, of the Inst itut 
Pasteur, whose experience was somewhat more extensive than 
that of his German colleagues, read a paper giving the result of 
several hundred cases treated in Paris. \\’hen all allowance for 
errors had Ix^en made, they showed a remarkable and even 
astonishing reduction of mortality, fully conhrming the con- 
clusions drawn from the German experiments. This consensus of 
independent opinion proved a great stimulus to further trial, and 
before long one dinique after another told the same tale. 'Fhe 
evidence was so favourable that Profe.ssor Virchow — the last man 
to be carried away by a novelty — declared it “ the imperative 
duty of medical men to use the new remedy ” {The Times, lolh 
October 1894). Since then an enormous mass of facts has 
accumulated from all quarters of the globe, all testifying to 
the value of antitoxin in the treatment of diphtheria. 'J'ht‘ 
experience of the hospitals of the London Metrop(jlilan Asylums 
Board for five years before and after antitoxin may be given 
as a jxirticiilarly instructive illustration j but the subsequent 
reduction in the rate of mortality (12 in 1900, 11*3 in 1901, 
10-8 in 1902, 9*3 in 1903, and an average of 9 in 1904-1908) added 
further confirmation. 
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The numlier of cases dealt with in tin se five antitoxin years 
was 32,835, or an average of 6567 a year, and the broad result 
is a reduction of mortality by more than one-hj:df. It is a 
fair inference that tlie treatment saves the lives of about j 000 
children every year in London alone. This refers to all ca.s<‘.s. 
'fhose which occur in the hospitals as a sequel to scarlet fever, and 
consequently come under treatment from the commencement, 
show very much more striking results. The case mortal ity, which 
was 46-8 % in 1892 and 58-8 in 3893, has been reduced to 
3*6 % since the introduction of antitoxin. J 5 ut the evidence is 
not from statistics alone. The beneficial effect of the treatment 
is equally attested by clinical ol)servation. Dr Roux’s original 
account has been confirmed by a cloud of witnesses year after 
year. “ One may say,” he wrote, “ that the appearance of most 
of the patients is totally different from what it used to be,. 
The pale and leaden faces are scarcelv' seen in the wards ; the 
expression of the children is brighter and more livcrly.” Adult 
patients have described the relief afforded hy inoculation ; it acts 
like a charm, and lifts the deadly feeling of opiires.sion off like 
a cloud in the course of a few hours. Finally, the counteracting 
effect of antitoxin in preventing the disintegrating action of the 
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diphtheritic toxin on 
the nervous tissues has 
been demonstrated 
pathologically. There 
are some who still affect 
scepticism as to the 
value of this drug. 
They cannot be ac- 
quainted with the evi- 
dence, for if the efficacy 
of antitoxin in the treat- 
ment of diphtheria has 
not been proved, then 
neither c^n the efficacy 
of any treatment for 
anything be said to be 
proved. Prophylactic 
properties sire also 
claimed for tlic scrum ; 
but protection is neces- 
sarily more difliciilt to 
demonstrate than cure, 
and though there is 
some evidence to sup- 
port the claim, it has 
not been fully made 
out. 
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DIPLODOCUS, a 

gigantic extinct land 
reptile discovered in 
rocks of Upper Jurassic 
age in western North 
America, tlie best- 
known example of a 
Sauropodous Dinosiiur. 
The first scattered re- 
mains of a skeleton were 
found in 1877 by Prof. 
S. W. Willis ton near 
(iihon ('ity, Colorado ; 
and the tail and hind- 
limb of this .specimen 
WTre described in the 
following year by Prof. 
0 . C. Marsh. He 
noticed that in the part 
of the tail w'h ich dragged 
on the ground, each 
chevron bone below the 
vertebral column con- 
sisted of a pair of bars ; 
and as so peculiar an 
arrangement for the 
protection of the arteiyT^ 
and vein beneath the 
tail had not previously 
been observed in any 
animal, he proposed 
the name Dipl^oms 
(“ double beam ” or 
“ double bar ”) for the 
new reptile, adding the 


specific name longus in allusion to the elongated shape of the 
tail vertebrae. In 1884 Prof. Marsh described the head, 
vertebrae and pelvis of the same skeleton, which is now- 
in the National Museum, Washington. In 1897 the next 
important specimen, a tail associated with other fragments, 
apparently of Diplodocvts longus, was obtained by the American 
Museum of Natural History, New York, from Como Bluffs, 
Wyoming. In 1899-1900 large parts of two skeletons of another 
species, in a remarkable state of preservation, were disinterred 
by Messrs J. L. Wortman, O. A. Peterson and J. B. Hatcher in 
Sheep Creek, Albany county, Wyo., and these are now exhibited 
with minor discoveries in the Carnegie Museum, Pittsburg. There 
are also other specimens in New York, Chicago and the Uni- 
versity of Wyoming. In 1901 Mr J. B. Hatcher studied the new 
species at Pittsburg, named it Diplodocus carnegii, and published 
the first restored sketch of a complete skeleton. Shortly after- 
v/ards plaster casts of the finest specimens were prepared under 
the direction of Mr J. B. Hatcher and Dr W. J. Holland, and 
these were skilfully combined to form the cast of a completely 
reconstructed skeleton, which was presented to the British 
Museum by Andrew Carnegie in 1905. This reconstruction is 
hised primarily on a well-preserved chain of vertebrae, extending 
from the second cervical to the twelfth caudal, as.socialed with 
the ribs, pelvis and several limb-bones. The tail is completed 
from two other specimens in the Carnegie Museum, having caudals 
13 to 36 and 37 to 73 respectively in apparently unbroken series. 
Prof. Marsh’s specimen in Washington supplied the greater part 
of the skull ; and the fore-foot is copied from a specimen in New 
York. 

llic cast of the reconstructed skeleton of Diplodoctis carnegii 
measures 84 ft. in length and 12 ft. 9 in. in maximum height at 
the hind-limbs. It di.sphiys the elongated neck and tail and the 
relatively small head so characteristic of the Sauropodous 
Dinosaurs. I'he skull is inclined to the axis of the neck, denot- 
ing a browsing animal ; while the feeble blunt teeth and flat 
expanded snout suggest feeding among succulent water-weeds. 
The large narial opening at the highest point of the head probably 
indicates an aquatic mode of life, and there seems to have 
been a soft valve to close the nostrils when under water. The 
diminutive brain-cavity, scarcely large enough to contain a 
walnut, is noteworthy. There are 104 vertebrae, namely, 15 in 
the neck, ii in the back, 5 in the sacrum and 73 in the tail. The 
presacral vertebrae are of remarkably light conslruclion, the 
plates and struts of bone being arranged to give the greatest 
strength with the least weight. The end of the tail is a flexible 
lash, which w'ould probably be used as a weapon, like the tail of 
some existing lizards. The feet, notwithstanding the weight they 
had to support, are as unsymmetrical as those of a crocodile, with 
claws only on the three inner toes. There is no external armour. 

See O. C. Marsh, Arner. Joitru. Sci. scr. 3, vol. xvi. (11878), |i. 414, 
pi. and loc. cit, vol. xxvii. (188^1), p. 161, pis. iii., iv. ; 

II. F. Osborn, Mem. An/er. Mus. A'al. Hist. vol. i. pi. v. (i8«>9); 
J. B. Hatcher, Mem. Carnegie Mus. vol. i. No. 1 (1901), and vol. li. 
No. 1 (1903) ; W. J. Holland, Mem. Carnegie Mus. vol. ii. No. 6 
(1906). (A. S. Wo.) 

DIPLOMACY (Fr. diplomatic), the art of conducting inter- 
national negotiations. The word, borrowed from the I rcnch, has 
the same derivation as Diplomatic (q.v.), and, according to the 
New English Dictionary, was first used in England so late as 1796 
by Burke. Yet there is no other word in the Engli.sh language 
that could .supply its exact sense. The need for such a term 
wiis indeed not felt ; for what we know' as diplomacy was long 
regarded, partly as falling under the Jus gentium or international 
law, partly as a kind of activity morally somewhat suspect and 
incapable of being brought under any system. Moreover, though 
in a certain sense it is as old as history, diplomacy as a uniform 
system, based upon generally recognized rules and directed by 
a diplomatic hierarchy having a fixed international status, is of 
quite modem growth even in Europe. It was finally established 
only at the congresses of Vienna (1815) and Aix-la-Chapelle (1818), 
while its effective extension to the great monarchies of the East, 
beyond the bounds of European civilization, was comparatively 
an affair of yesterday. So late as 1876 it was possible for the 
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writer on this subject in the 9th edition of the Encyclopaedia 
Briiannica to say that “ it would be an historical absurdity to 
suppose diplomatic relations connecting together China^ Burma 
and Japan, as they connect the great European powers.” 

Principles , — ^Though diplomacy has been usually treated under 
the head of international law^ it would perhaps be more consonant 
with the facts to place international law under diplomacy. The 
principles and rules governing the intercourse of states, defined 
by a long succession of international lawyers, have no sanction 
save the consensus of the powers, established and maintained 
b)’^ diplomacy (see Balance of Power) ; in so far as they have 
become, by international agreement, more than mere pious 
opinions of theorists, they are working rules established for 
mutual ccmvenience, which it is the function of diplomacy to 
safeguard or to use for its own ends. In any case they by no 
means cover the whole field of diplomatic activity ; and, were 
they swept away, the art of diplomacy, developed through long 
ages of experience, would survive. 

This experience may periiaps be called the science, as distinct 
from the firt, of diplomacy. It covers not only the province of 
international law, but the vast field of recorded experience which 
we know as history, of which indeed international law is but a 
part ; for, as liielfeUl in his Institutions politiques (La Haye, 1760, 
1. 1 , ch. ii. § 13) points out, “ public law is founded on facts. To 
know it we must know history, which is the soul of this science 
as of politics in general.” The broad outlook on human affairs 
implied in “ historical sense ” is more necessary to the diplomatist 
under modern conditions than in the i8th century, when inter- 
national policy was still wholly under the control of princes 
and their immediate advisers. Diplomacy was then a game of 
wits played in a narrow circle. Its objects too were narrower ; 
for states were practically regarded as the property of their 
sovereigns, which it was the main function of their ** agents ” to 
enlarge or to protect, while scarcely less important than the 
jireservation or rearrangement of territorial boundaries was that 
of precedence and etiquette generally, over which an incredible 
amount of time was wasted. The haute diplomatie thus resolved 
itself into a process of exalted haggling, conducted with an 
utter disregard of the ordinary standards of morality, but with 
the most exquisite politeness and in accordance with ever 
more and more elaborate rules. Much of the outcome of these 
dead de))ates has become stereotyped in the conventions of the 
diplomatic service ; but the character of diplomacy itself has 
undergone a great change. This chang<^ is threefold : firstly, as 
the result of the greater sense of the community of interests 
among nations, which was one of the outcomes of the ]«>cnch 
1< evolution ; secondly, owing to the rise of democracy, with its 
expression in parliamcntaiy' assemblies and in the press ; thirdly, 
through the alteration in the position of the diplomatic agent, due 
to modem means of communication. 

The first of these changes may be dated to the circular of Count 
Kaunitzof the 17th of July 1791, in which, in face of the Revolu- 
tion, he impressed upon the powers the duty of making common 
cause for the purpose of preserving “ public peace, the tran- 
ciuillity of states, the inviolability of possessions, and the faith of 
treaties.” The duty of watching over the common interests of 
Europe, or of the world, was thus for the first time officially 
recognized as a function of diplomacy, since common action could 
t)nly be taken as the result of diplomatic negotiations. It wrould 
be easy to exaggerate the effective results of this idea, even when 
it had crystallized in the Grand Alliance of 1814 and been pro- 
claimed to the world in the Holy Alliance of the 26th of September 
1815 and the declaration of Aix-la-Chapclle. The cynical picture 
given by La Bruy^re of the diplomatist of the i8th century still 
remained largely true : “ His talk is only of peace, of alliances, 
of the public tranquillity, and of the public interests ; in reality 
he is thinking only of his own, that is to say, of those of his master 
or of his republic.” ^ The proceedings of the congress of Vienna 
proved how little the common good weighed uidess reinforced 
by portieuW interests ; but the conception of ” Europe ” as a 
political entity none the less survived. The congresses, notably 
^ La Bruydre, CaraciSres, ii. 77 (ed. P. Jouast, Paris, 1881). 
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the congress of Aix-la-Chapelle (q.v.) in 1818, were in a certain 
sense European parliaments, and their ostensible object was the 
furtherance of common interests. Had the imperial dreamer 
Alexander I. of Russia had his way, they would have been 
permanently esstablished on the broad basis of the Holy Alliance, 
and would have included, not tlie great powers only, but re- 
presentatives of every state (see Alexander 1. and Europe : 
History), Whatever the effective value of that “Concert of 
Europe ” which was the outcome of the period of the congresses, 
it certainly produced a great effect on the spirit and tl\e practice 
of diplomacy. In the congresses and conferences diplomacy 
assumes international functions both legislative and admini- 
strative. The diplomat is responsible, not only to his own 
government, but to “ Europe.” Thus ( astlcreagh was accused of 
subordinating the interests of Great Britain to those of Europe ; 
and the same charge was brought, perhaps with greater justice, 
against Metternich in respect of Austria, ( anning’s principle of 
“ Every nation for itself and God for us all ! ” prevailed, it is 
true, over that of Alexander’s “ Confederation of Europe ” ; yet, 
as one outcome of the congresses, every diplomatic agent, though 
he represents the interests of his own state, has behind him the 
whole body of the treaties which constitute the public law of 
the world, of which he is in some sort the interpreter and the 
guardian. 

Parallel with this development runs the second process making 
for change : the increasing responsibility of diplomacy to public 
opinion. To discuss all the momentous issues involved in this is 
impossible ; but the subject is too important to l>c altogether 
passed over, since it is one of the main problems of modern 
international intercourse, and concerns every one who by his vote 
may influence the policy of the slate to which he belongs. 'Vhe 
question, broadly speaking, is : how far has the public discussion 
of international affairs Jiffected the legitimate functions of 
diplomacy for Ixitter or for worse ? To the diplomatist of the 
old school the answer seems clear. For him diplomacy was too 
delicate and too personal an art to .survive the glare and confusion 
of publicity. Metternich, the last representative of the old haute 
diplomatie^ lived to moralize over the ruin caused by the first 
manifestations of the “ new diplomacy,” the outcome of the rise 
of the powei of public opinion. He had early, from his ow'ii point 
of view, unfavourably contrasted the “ limited ” constitutional 
monarchies of the west w'ith the “ free ” autocracies of the east 
of Europe, free because they were under no (»bligation to give a 
public account of their actions. He himself w'as a master of the 
old diph)matic art, of intrigue, of veiling liis purpose under a cloud 
c»f magniUxjuence, above all, of the art of personal fascination. 
But public (opinion was for him only a dangerous force to be kept 
under control ; and, even had he realized the necessity for appeal- 
ing to it, he had none of the qualities tliat would have made the 
appeal successful. In direct antagonism to him was George 
(lanning, who may be called the great prototype of the “ new 
diplomacy,” and to Metternich was a “ malevolent meteor hurled 
by divine providence upon Euro]je.” Canning saw clcarb' the 
immense force that w*ould be added to his diplomatic action if 
he had Ixdiind him tlie force of public opinion. In answer to 
Metternich’s complaint of the tone of speeches in parliament and 
of the popular su])port given in England to revolutionary move- 
ments, he wrote, “ Our influence, if it is to l)e maintained abroad, 
must be secure in its sources of strength at home? : and the sources 
of that .strength are in the sympathy betwee^n tht; people and the 
government ; in the union of the public sentiment with the public 
counsels ; in the reciprocal confidence of the House of (Commons 
and the crown.” ® 

It would be a misUke to jump to the conclusion that Canning 
was wholly right and Metternich wholly wrong. The conditions 
of the Habsburg monarchy were not those of Great Britain,® 
and even if it had been possible to speak of a public opinion in the 
Austrian empire at all, it certainly possessed no such organ as 
the British parliament. But the argument may be carried yet 

* To Wdleskry. in Stnplcton s Canning, i, 374 

» For the motives ot Metternich foreign policy sec Austria- 
Hungary: History [in, 332 - 33 j})- 
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further. In the abstract the eaooess of the pbliqr of axninister 
in A4einomtic state rnuet ultimately rest the 8u{qport of 
patdie opinion ; yet the necessity for this support has in the 
conduct of foreign gSidrs its peculiar: dangers. In the difficult 
game of dipteznacy n certamn^oemN^tt always necesss^ Secret 
sources of infortindion would be dried up were they to be lightly 
revealed ; a plaih exposition of policy would often give an undue 
advaiitage to the other party to a negotiation. Thus^ even m 
Great Britain^ the dblomatic correspondence laid before parlia* 
nM^t is ciuefully edited, and all governments are jealous of 
granting access to their modem archives. Yet a representative 
assembly is apt to be resentful of such reservations. Its members 
know little or nothing of the conditions under which foreign 
affairs are conducted, and they are not unnaturally irritated 
by explanations which seem to lack candour or completeness, 
(inning himself had experience of this in the affair of the capture 
of the Danish fleet at Copenhagen ; and Castlereagh’s diplomacy 
was hampered by the bitter attacks of an opposition which 
accused him, with little justice, of pursuing a policy which he 
dared not reveal in its full scope to parliament. Moreover, the 
appeal to public opinion may be used as a diplomatic weapon for 
ends no less “ selfish ” than any aimed at by the old diplomacy. 
Bismarck, whose statesmanship was at least as cynical as that of 
Metternich, was a master of the art of biking the world into his 
confidence — when it suited him to do so ; and the “ reptile press,” 
hired to give a seemingly independent support to his policy, 
was one of his most potent weapons. So far the only necessary 
consequence of the growth of tlie power of public opinion on the 
art of diplomacy has been to extend the sphere of its application ; 
it is but one more factor to be dealt with ; and experience has 
proved that it is subject to the wiles of a skilful diplomatist no 
Jess than were the princes and statesmoji with whom the old 
diplomacy was solely concerned. 

j'he third factor making for change — tlie revolution in the 
means of communication which has brought all the world into 
closer toucii — remains to be discussed. It is obvious that before 
the invention of the telegraph, tJic diplomatic agent was in a hir 
more responsible position than he is now, when be can, in most 
cases, receive immediate instructions from his government on 
diflicult questions as they arise. When coinmunic^ation was still 
slow there was often no time to await instructions, or the instruc- 
tions when they arrived were not seldom already out of date and 
had to be set aside on the minister’s own responsibility. It would, 
however, be easy to exaggerate the importance of this change as 
affecting the character and status of diplomatic agents. It is true 
that the tendency has been for ministers of foreign affairs to hold 
the threads of diplomacy in their own hands to a far greater 
extent than was formerly the case ; but they must still depend 
for information and advice on the “ man on the spot,” and the 
success of their policy largely depends upon his qualities of 
discretion and judgment. The growth of democracy, moreover, 
has given to the ambassador a new and peculiar iinportano.^ ; for 
he represents not only the sovereign to the sovereign, but the 
nation to the nation ; and, as a succession of notable American 
ambassadors to Great Britain has proved, he may by his personal 
qualities do a large amtmnt to remove the prejudices and 
ignorances which stand as a barrier between the nations. It 
marks an immense advance in the comity t)f internatiomil 
intercourse when the representatives of friendly powers are 
no longer regarded as, “ spies rather than ambassadors,” to be 
“ quickly heard and dismissed,” as Philippe de Commines would 
have them, but as agreeable guests to be parted from with regret. 

As to the qualifications for an amlmssador, it is clearly im- 
possible to lay down a general rule, for the same qualities are 
obviously not required in Washington as in Vienna, nor in Paris 
as in Pekin. Yet the effort to depict the ideal ambassador bulks 
largely in the works of the earlier theorists, and the demands they 
make are sufficiently alarming. Ottaviano Maggi, himself a 
diplomatist of the brilliant age of the Renaissance, has left us in 
his Dr lepUo (Hanoviuc, 1596) his idea of w'hat an ambassador 
should be. He must not only be a good Christian but a learned 
theologian ; he must be a philosopher, well versed in Aristotle 


and Plato, and able at a moment’s notice to solve in correct 
dialectical form the most abstruse problems ; he must be well 
read in tht classics, and an expeit in mathematics, a^ 
music, physics and civfl and canon law. must not only know 

how to write and speak Latin with classical refinement, but he 
must be a master of Gredc, Spanish, Erendi> German and Turkish. 
He must have a sound knowledge of bistxffy, geography and the 
science of war ; but at the same time is not to neglect the poets, 
and never to be without his Homer. Add to this that he must 
be well bom, rich and of a handsome presence, and we have 
a portrait of a diplomatist whose origii^ can hardly have 
existed even in that age of brilliant versatility. The Dutchman 
Frederikus de Marselaer, in his in^pvKcibv stve legationum 
insigne (Antwerp, 16x8), is scarcely less exacting than the 
Venetian. His ideal ambassador is a nobleman of fine presence 
and in the prime of life, famous, rich, munificent, abstemious, 
not violent, nor quarrelsome, nor morose, no flatterer, learned, 
eloquent, witty without being talkative, a good linguist, widely 
read, prudent and cautious, but brave and — ^as he adds somewhat 
superfluously — many-sided. 

With these theoretical perfections one or two instances of the 
qualifications demanded by the exigencies of practical politics 
may be cited by way of illuminating contrast. At the court of the 
empress Elizabeth of Russia good looks were a surer means of 
diplomatic success than all the talents and virtues, and the 
princess of Zerbst (mother of the empress Catherine II.) wrote to 
Frederick of Prussia advising him to replace his elderly am- 
bassador by a handsome young man with a good complexion ; 
and the essential qualification for an ambassador to Sw’itzerland, 
Germany, Poland, Denmark and Russia used to be that he should 
be able to drink the native diplomatists, seasoned from babyhood 
to strong liquors, under the table. 

Htslory. — In its widest sense the liistory of diplomacy is that of 
the intercourse between nations, in so far as this has not been a 
mere brute struggle for the mastery ; ^ in a narrower sense, w^ith 
which the present article is alone concerned, it is that of the 
methods and spirit of diplomatic intercourse and of the character 
and status of diplomatic agents. Earlier writers on the office 
and functions of ambassadors, such as Gentilis or Archbishop 
Germonius, conscientiously trace their origin to God himself, 
who created the angels to be his legates ; and they fortify their 
arguments by copious examples drawn from ancient history, 
sacred and profane. But, whatever the influence upon it of 
earlier practice, modern diplomacy really dates from the rise of 
permanent missions, and the consequent development of the 
diplomatic hierarchy as an internal ional institution. Of this the 
first beginnings are traceable to the 15th century and to Italy. 
ITiere had, of course, during the middle ages been embassies and 
negotiations ; but the embassies had been no more than tem- 
porary missions directed to a particular end and conducted by 
ecclesiastics or nobles of a dignity appropriate to each occasion ; 
there were neither permanent diplomatic agents nor a professional 
diplomatic class. To the evolution of such a class the Italy of the 
Renaissance, the nursing-ground of modern statecraft, gave the 
first impetus. This was but natural ; for Italy, with its numerous 
independent states, between which there existed a lively inter- 
course and a yet livelier rivalry, anticipated in miniature the 
modern states’ system of Europe. In feudal Europe there had 
been little room for diplomacy ; but in northern and central Italy 
feudalism had never taken root, and in the struggles of the 
peninsula diplomacy had early played a part as great as, or greater 
than, war. Where all were struggling for the mastery, the 
existence of each depended upon alliances and counter-alliances, 
of w'hich the object was the maintenance of the balance of power. 
In this school there was trained a notable succession of men of 
affairs. Thus, in the 13th and T4th centuries Plorence counted 
among her envoys Dante, Petrarch and Boccaccio, and later on 
could boast of agents such as Capponi, Vettori, Guicciardini and 
Machiavelli. Papal Rome, too, as was to be expected, had 
always been a fruitful nursing-mother of diplomatists ; and some 

^ e.g. A History of Diplomacy in the International Development of 
Europe, by D. J. Hill (London and New York, 1905). 
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authorities have traced the begrumings of modem diplomacy to a 
coQscious imitation of her legatine system.^ 

It is, however^ in Venice^ that the origins of modem diplomacy 
are to be sought.* So early as the X3th century the republic^ with 
a view to safeguarding the public interests^ b^anto lay down a 
series of rules for the conduct of its ambass^ors. Thus^ in 1236^ 
envoys to the court of Rome are forbidden to procure a benefice 
for anyone without leave of the doge and little council ; in 1268 
ambassadors are commanded to surrender on their return any 
gifts they may have received^ and by another decree they are 
compelled to take an oath to conduct affairs to the honour and 
advance of the republic. About the same time it was decided 
that diplomatic agents were to hand in^ on their return, a written 
account of their mission ; in 1288 this was somewhat expanded by 
a law decreeing that ambassadors were to deposit, within fifteen 
days of their return, a written account of the replies made to them 
during their mission, together with anything they might have seen 
or heard to the honour or in the interests of the republic. These 
provisions, which were several times renewed, notably in 1296, 
1425 and 1533, are the origin of the famous reports of Ae 
Venetian ambassadors to the senate, which are at once a monu- 
ment to the political genius of Venetian statesmen and a mine 
of invaluable historical material.* 

These are but a few examples of a long series of regulations, 
many others also dating to the 13th century, by which the 
Venetian government sought to systematize its diplomatic 
service. That permanent diplomatic agenci< s were not estab- 
lished by Ic earlier than was the case is probably due to the 
distrust of its agents by which most of this legislation of the 
republic is inspired. In the 13th century two or three months 
was considered over-long a period for an ambassador to reside at 
a foreign court ; in the 1 5th century the period of residence was 
extended to two years, and in the i6th century to three. ITiis 
latter rule continued till the end of the republic ; the emU^ssy 
had become permanent, but the ambassador was changed every 
three years. 

The origin of the change from temporary to permanent missions 
has been the subject of much debate and cont*‘ov'ersy . The thcoiy'' 
that it was due, in the first instance, to the evolution of the 
Venetian consulates (bajulats) in the Levant into permanent 
diplomatic posts, and that the idea w^as thence transferred to the 
West, is disproved by the fact that Venice had established other 
permanent embassies before the haylo{q.v.)sX (Constantinople was 
transformed into a diplomatic agent of the first rank. Nor is 
tlic first known instance of the appointment of a permanent 
ambassador Venetian. The earliest record * is contained in the 
announcement by Francesco Sforza, duke of Milan, in 1455, <>f his 
intention to maintain a permanent embassy at Genoa ® ; and in 
1460 the duke of Savoy sent Eusebio Margaria, archdeacon of 
Vercelli, as his permanent representative to the Curia.® I’hough, 
however, the early records of such appointments are rare, the 
practice was probably common among the lUilian states. Its 
extension to countries outside Italy was a somewhat later develop- 
ment. In 1494 Milan is already represented in France by a 
permanent ambassador. In 1495 ^acharia Contarini, Venetian 
ambassador to the emperor Maximilian, is described by Sanuto 
{Diarii, i. 294) as stato amhasciatore \ and from the time of 

‘ For this see Hinschius, Kirchenrecht, i. p. 498. 

* The Venetians, however, in their turn, doubtless learned their 
diplomacy originally from the Byzaiitincis, with whom their trade 
expansion in the T^vant early brought them into close contact. For 
Byzantine diplomacy see Roman Empire, Later : Diplomacy, 

* See Eugenio Albdri, Le Relazioni degli amhasciatori Veneii al 
senato, 15 vols. (Florence, 1 839-1 8O3). 

* The apocfisiarii {aTOKpuridpun) or responsales should perhaps be 
mentioned, though they certainly did not set tlie precedent for the 
modern permanent mi-ssions. They were resident agents, practically 
legiites, of the poj)es at the court of Constantinople. They w-ere 
established by Pope Leo I., and continued until the Iconoclastic 
controversy broke the intimate ties between East and West. See 
Liixardo, Das vordekretaliscke Gesandtschaftsrecht dev Pdpste (Inns- 
bruck, 1878) ; also Hinschius, Kirchenrecht, i. 501. 

^ N. Bianchi, Materie politiche relative aXV estevo degli archivi di 
stato piemontese (Bologna, Modena, 1875), p. 29. 

® lb. Note 2, teneamus et deputemus ibidem continue mansurum. 


Charles V . onwards the succession of ambassadors of the republic 
at tte imperial court is fairly traceable. In 1496 as the way to 
the British Isles is very long and very dangerous,” two merchants 
resident in London, Pietro Contarini and Luca Valaressa, were 
appointed by the republic subambaseiatores ; and in June of iht 
same year Andrea Trevisano arrived in London as permanent 
ambassador at the court of Henry VII.^ Florence, too, Irom 
1498 onwards, was represented at the courts of Charles V. andtrf 
France by permanent ambassadors. 

During the same period the practice had been growing up 
among the other European powers. Spain led the way in 1487 
by the appointment of Dr Roderigo Gondesalvi de Puebla as 
ambassador in England. As he was still there in 1500, the 
Spanish embassy in London may be regarded as the oldest still 
surviving post of the new permanent diplomacy. Other states 
followed suit, but only fitfully ; it was not till late in the ifitli 
century that permanent en bassies were regarded as the norm. 
The precarious relations bet\^een tlic European powers during 
the 16th century, indeed, naturally retarded the development of 
the system. Thus it was not till after good relations had been 
established with France by the treaty of London that, in 1519, 
Sir Thomas Bolcyn and Dr West were sent to I^aris as resident 
English ambassadors, and, after the renewed breach between the 
two countries, no others were appointed till the reign of Elizabeth. 
Nine years before. Sir Robert Wingfield, whose simplicity earned 
him the nickname of “ Summer-shall-be-grecn,” had been sent as 
ambassador to the court of Charles V., where he remained from 
1510 to 1517 ; and in 1520 the mutual appointment of resident 
ambassadors was made a condition of the treaty between Henry 
VIII. and Charles V In 1517 lliomas Spindly, who had for 
some years represented England at the court of the Netherlands, 
was appointed ‘‘ resident ambassador to the court of Spain,” 
where he remained till his death on the 22nd of August 1522. 
These £*-e the most important early instances of the new* system. 
Alone of the gre^ut powers, the emperor remained permanently 
unrepresented at foreign courts. In theory this was the result 
of his unique dignity, which made him superior to all other 
potentates ; actually it was because, as emperor, he could not 
speak for the practically independent princes nominally his 
vassals. It stnad all practical purposes if he w’ere represented 
abroad by his agents as king of Spain or archduke of Austria. 

All the evidence now available goes to prove that the establish- 
ment of permanent diplomatic agencies was not an unconscious 
and accidental development of previous conditions, but de- 
liberately adopted as an obvious convenience. Ihit, while all the 
powers were agreed as to the convenience of maintaining such 
agencies abroad, all were etjualh' agreed in viewing tlu^ rej)re- 
sentatives accredited to them by foreign states with extnme 
suspicion. Tins attitude was abundantly justified bv the 
peculiar ethics of the new’ diplomacy. The old “ orators ” of the 
Summer-shall-lx*-green tyyic could not long hold their own 
against the new' men W'ho had studied in the school of Italian 
statecraft, for wdiom the end justified the means. Machiavelli 
had gathered in The Prince and 2 'he Discourses on Liiy the 
principles which underlay the practice of his day in Italy; 
Francis I., the first monarch to establish a completely organized 
diplomatic machinery, did most to give these principles a 
European extension. By the close of the i6th century diplomacy 
had liecome frankly “ Machiavellian,” and the ordinary rules of 
morality were held not to apply to the intercourse between 
nations, 'fliis was admitted in theory as well as in practice. 
Germonius, after a vigorous denunciation of lying in general, 
argues that it is permissible for the safety or convenience 
{commodo) of princes, since salits populi suprema lex, and quod 
non permittil naluralis ratio, adniiltit thnlts ; and he adduces 
in support of this principle the answer given by Ulysses to 
Neoptolemus, in the Ajax of Sophocles, and the examples of 
Abraham, Jacol) and David. Paschalius, w^hile affirming that an 
ambassador must study to speak the truth, adds that he is not 

^ The first ambassador of Venice to visit England was Zuanne (la 
Lezze, w'ho came in 1319 to dc^mand compensation for the plnndering 
of Venetian ships by English pirates. 
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such a “ rustic boor ” as to say that an “ official lie ” {officiosum 
mendaciutn) is never to be employed, or to deny that an 
ambassador should be, on occasion, splendide mendax.^ The 
situation is summed up in the famous definition of Sir Henry 
Wotton, which, though excused by himself as a jest, was held to 
be an indiscreet revelation of the truth : An amb^sador is an 
honest man sent to lie abroad for the good of his country.” * 
The most successful liar, in fact, was esteemed the most successful 
diplomatist. “ A prime article of the catechism of ambassadors,” 
says Bayle in his Dictionnaire critique (1699), “ whatever their 
religion, is to invent falsehoods and to go about making society 
believe them.” So universally was this principle adopted that, 
in the end, no diplomatist even expected to be believed ; and 
the best way to deceive was — as Bismarck cynically avowed — 
to tell the truth. 

But, in addition to being a liar ex officio, the ambassador was 
also “ an honourable spy.” “ The principal functions of an 
envoy,” says Francois de Calli^rcs, himself an ex-ambassador of 
Louis XIV., “ are two ; the first is to look after the affairs of his 
own prince ; the second is to discover the affairs of the other.” 
A clever minister, he maintains, will know how to keep himself 
informed of all that goes on in the mind of the sovereign, in the 
councils of ministers or in the country ; and for this end good 
cheer and the warming effect of wine ” are excellent allies.® 
This being so, it is hardly to be wondered at tliut foreign 
ambassadors were commonly regarded as perhaps necessary, but 
certainly very unwelcome, guests. The views of Philippe de 
C'ommines have already been quoted above, and they were shared 
by a long series of theoretical writers as well as by men of affairs. 
Gentilis is all but alone in his protest against the view that all 
ambassadors were exploralores magis quam oratores, and to be 
treated as such. So early as 1481 the government of Venice had 
decreed the penalty of banishment and a heavy fine for any one 
who should talk of affairs of state w'ith a foreign envoy, and 
though the more civilized princes did not follow the example of 
the sultan, who by way of precaution locked the ambassador of 
Ferdinand 11 ., Jerome Laski, into ** a dark and stinking place 
without windows,” they took the most minute precautions to 
prevent the ambassadors of friendly powers from penetrating 
into their secrets, Charles V. thought it Stifest to keep tliem as 
far away as possible from his court. So did F rancis I. ; and, when 
affairs were critical, he made his frequent changes of residence 
and his hunting expeditions the excuse for escaping from 
their presence. Henry Vll. forbade his subjects to hold 
any intercourse with them, and, later on, set spies upon them 
and examined their correspondence — ^a practice by no means 
confined to England. If the system of permanent embassies 
survived, it is clear that this was mainly due to the belief of the 
sovereigns that they gained more by maintaining “ honourable 
spies ” at foreign courts than they lost by the presence of those 
of foreign courts at their own. It was purely a question of the 
balance, of advantage. Neither among statesmen nor among 
theorists was there any premonition of the great part to be 
played by the permanent diplomatic body in the development 
and maintenance of the concert of Europe. To Paschalius the 
permanent embassies were “ a miserable outgrowth of a miserable 
age.” ^ Grotius himself condemned them as not only harmful, 

‘ Germoniu.s De legatis principum et ffopulotum lihri ires (Rome, 
1027). chap. vi. p. 164 ; I’aschalius, Legatns (Kouen, 1598), p. 302. 
Etienne Dolet, who had been secretary to Cardinal Jean du Bellay, 
ami was burned for atheism in 154(),' in liis De officio legati (i.‘)4i) 
advises ambassadors to surround themselves witli taciturn servants, 
to cnmloy vigilant spies, and to set afoot all manner of fictions, 
especially when negotiating with the court of Rome or with the 
Italian princes. 

• See l*cars.'ill Smith. Sir Henry Wotton, pp. 49. 126 ct scq. 

• Fran9ois de Callidres, De la maiiihc de negocier avccles souveraUis 

(Brussels, Sec also A. Sorel, Recueil des instructions donn^es 

aux ambassadt itrs ct ministtes de France (Paris, 1884), c.g. vol. 
AMiriche, pp. 77, 88, 102, 112. 

• "Nova res e.st, quod sciani, ct infelicis hiijus actatis infelix 
partus. . , . Hinc oriii securitatem vintversorum, hinc stabilir’i pacem 
gentium. Quae utinam tarn vere diccrentur, quam speciose. Ego 
quidem, nc quid dissimulem. ab istis seorsum sentio. Nimirum, 
enoeta virtutis, foecunda Iraudis haec saecula video pepeiissc 


but useless, the proof of the latter being that they were unknown 
to antiquity.® 

Development of the Diplomatic Hierarchy. — ^The history of 
the diplomatic body ® is, like that of other bodies, that of the 
progressive differentiation of functions. The middle ages knew 
no classification of diplomatic agents ; the person sent on mission 
is described indifferently as UgcUus, orator, nuntius, ablegatus, 
commissarius, procurator, mandatarius, agens or ambaxator 
(ambassator, &c.). In Gundissalvus, De legato (1485), the oldest 
printed work on the subject, the word ambasiator, first found in 
a Venetian decree of 1268, is applied to any diplomat. Florence 
was the first to make distinction ; the orator was appointed by 
the council of the republic ; the mandatorio, with inferior powers, 
by the Council of Ten. In 1500 Machiavelli, who held only the 
latter rank, wrote from France urging the Signoria to send 
ambasiadori. This was, however, rather a question of powers 
than of dignity. But the causes which ultimately led to the 
elaborate differentiation of diplomatic ranks were rather ques- 
tions of dignity than of functions.^ The breakdown of feudalism, 
with the consequent rise of a series of sovereign states or of states 
claiming to be sovereign, of very various size and importance, led 
to a certain confusion in the ceremonial relation between them, 
which had been unknown to the comparatively clearly defined 
system of the middle ages. The smaller states were eager to 
assert the dignity of their actual or practical independence ; 
the greater powers were equally bent on “ keeping them in their 
place.” If the emperor, as has been stated above, was too 
exalted to send ambassadors, certain of the lesser states were soon 
esteemed too humble to be represented at the courts of the great 
powers save by agents of an inferior rank. By tlie second half 
of the i6th century, then, there are two classes of diplomatists, 
ambassadors and residents or agents, the latter being accounted 
ambassadors of the second class.® At first the difference of rank 
was determined by the status of the sovereign by whom or to 
whom the diplomatic agent was accredited ; but early in the i6th 
century it became fairly common for powers of the first rank to 
send agents of the second class to represent them at courts of 
an equal status. The reasons were various, and not unamusing. 
First and foremost came the question of expense. The am- 
bassador, as representing the person of his sovereign, was bound 
by the sentiment of the age to display an exaggerated magnifi- 
cence. His journeys were like royal progresses, his state entries 
surrounded with every circumstance of pomp, and it was htrld to 
l)e bis duty to advertise the munificence of his prince by boundless 
largesses. Had this munificence been as unlimited in fact as 
in theory, all might have been well, but, in that age of vaulting 
ambitions, depleted excheciuers were the rule rather than the 
exception in Europe ; the records are full of pitiful appeals from 
ambassadors for arrears of pay, and appointment to an embassy 
often meant ruin, even to a man of substance. To gix e but one 
example, Sir Richard Morison, Edward VI. 's ambas.sador in 
Germany, had to borrow money to pay his debts before he could 
leave Augsburg {Cal. Slate Pap. Edw. VI., No. 467), and later 
on he writes from Hamburg (April 9, 1552) tliat he could buy 
nothing, because everyone believed thiit he had packed up in 

spissata hacc imperia, sivc summas potestalcs, unde, ut c voinitarii.s, 
hae Icgationcs undatim sc fiindunt.’' Paschalius, Legaius (1598), 
p. 447. So loo helix dc la Mothe Le Vayer (1547-1025), in his 
Legatus (Paris, 1579), says “ Legates tunc pfimum aut non multum 
post institutos fuisse cum Pandora maloriim omnium .semina in hunc 
miindum . . , demisit." 

® De jure belli et pads (Amsterdam, 1621), ii. c. 18, § 3, n. 2. 

^ The term corps diplomatique originated about the middle of the 
18th century. ** The Chancellor Furst,” says Ranke (xxx. 47, note), 
“ does not use it as yet in his report (1754) but he knows it,’' and it 
would appear that it had just oeen invented at Vienna. “Corps 
diplomatique, nom qu’une dame donna un jour 6. ce corps nombreux 
de ministres Strangers a V'ienne.’* 

’ So too I^adicr-Fodere, vol. i. p. 262, 

* Thus Charles V. would not allow the representatives of the duke 
of Mantua, Ferrara, &c., to style themselves “ ambassadors,” on the 
ground that this title could be borne only by the agents of kings and 
of the republic of Venice, and not by those of states whose sovereignty 
was impaired by any feudal relation to a superior power. (See 
Krauskc, p. 155.) 
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readiness to flit secretly, for “ How must they buy things, where 
men know their stuff is ready trussed up, and they fleeting every 
day ? ” {ih. No. 544). But the dignity of ambassador carried 
another drawback besides expense ; his function of “ honourable 
spy ” was seriously hampered by the trammels of his position. 
He was unable to move freely in society, but lived a ceremonial 
existence in the midst of a crowd of retainers, through whom alone 
it was proper for him to communicate with ^e world outside. It 
followed that, though the office of ambassador was more dignified, 
that of agent was more generally useful. 

Yet a third cause, possibly the most immediately potent, 
encouraged the growth of the lesser diplomatic ranks: the 
question of precedence among powers theoretically equal. 
Modem diplomacy has settled a difficulty which caused at one 
time much heart-burning and even bloodshed by a simple appeal 
to the alphabet. Great Britain feels no humiliation in signing 
after France, if the reason be that her name begins with G ; had 
she not been Great, she would sign before. The vexed question of 
the precedence of ambassadors, too, has been settled by the rule, 
already referred to above, as to seniority of appointment. But 
while the question remained unsettled it was obviously best to 
evade it ; and this was most easily done by sending an agent 
of inferior rank to a court where the precedence claimed for an 
ambassador would have been refused. 

Thus set in motion, the process of differentiation continues 
until the system is stereotyiied in the 19th century. It is un- 
necessary to trace this evolution here in any detail. It is mainly 
a question of names, and diplomatic titles are no exception to the 
general rule by which all titles tend to become cheapened and 
therefore, from time to time, need to be reinforced by fresh verbal 
devices. The method was the familiar one of applying terms 
that had once implied a particular quality in a fashion that 
implied actually nothing. The ambassador extraordinary had 
originally been one sent on an extraordinary mission ; for the 
time and purpose of this mission his authority superseded that 
of the resident ambassador. But by the middle of the 17th 
century the custom had grown up of calling all ambassadors 

extraordinary,” in order to place them on an equality with the 
others. The same process was extended to diplomatists of the 
second rank ; and envoys {envoy e for ablegatus) were always 
“ extraordinary,” and as such claimed and received precedence 
over mere “ residents,” who in their day had asserted the same 
claim against the agents — all three terms having at one time 
been synonymous. Similarly a “ minister plenipotentiary ” had 
originally meant an agent armed with full powers {plein-pouvoir) ; 
but, by a like process, the combination came to mean as little as 
“ envoy extraordinary ” — liiough a plenipotentiary lout simple is 
st ill an agent, of no ceremonially defined dignity, despatched with 
full powers to treat and conclude. Finally, the evolution of the 
title of a diplomatist of the second rank is crowned by the high- 
sounding combination, now almost exclusively used, of “ envoy 
extraordinary and minister plenipotentiary.” The ultimate fate 
of the simple title “ resident ” was the same as that of “ agent.” 
Both had been freely sold by needy sovereigns to all and sundry 
who were prepared to pay for what gave them a certain social 
status. The “ agent ” fell thus into utter discredit, and those 
“ residents ” who were still actual diplomatic agents became 
“ ministers resident ” to distinguish them from the common herd. 

The classification of diplomatic agents was for the first time 
definitively included in the general body of international law by 
the Reglemeni of the jgth of Marcli 1815 at Vienna'; and the 
whole question was finally settled at the congress of Aix-Ia- 
Chapelle (November 21, 1818) when, the proposal to establish 
precedence by the status of the accrediting powers having wisely 
been rejected, diplomatic agents were divided into four classes ; 
(i) Ambassadors, legates, nuncios ; (2) Envoys extraordinary 
and ministers plenipotentiary, and other ministers accredited 
direct to the sovereign ; (3) Ministers resident ; (4) Charg^ 
d’affaires. With a few exceptions (e.g, Turkey), this settlement 
was accepted by all states, including the United States of 
America. 

^ See Pradier-Fod6re, i. 265. 
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Rights and Privileges of Diplomatic Agents , — ^These are partly 
founded upon iminemorial custom, partly the result of negotia- 
tions embodied in international law. The most important, as it 
is the most ancient, is the right of personal inviolability extended 
to the diplomatic agent and the members of bis suite. This 
inviolability is maintained after a rupture between the two 
governments concerned, and even after the outbreak of war. 
The habit of the Ottoman government of imprisoning in the 
Seven Towers the ambassador of a power witli which it quarrelled 
was but an exception which proved the rule. Tlic second im- 
portant right is that of exterritoriality {q.v.), a convenient 
fiction by which the house and equipages of the diplomatic agent 
are regarded as the territory of the power by whom he is ac- 
credited. This involves the further principle that the agent is in 
no way subject to the receiving government. He is exempt from 
taxation and from the payment at least of certain local rates. He 
also enjoys immunity (i) from civil jurisdiction, e.g. he cannot be 
sued, nor can his goods be seized, for debt ; (2) from criminal 
jurisdiction, e,g, he cannot bo arrested and tried for a criminal 
offence. For a crime of violence, how'ever, or for plotting against 
the state, he can be placed under the necessary restraint and 
expelled the country .2 These immunities extend to all the 
members of an envoy’s suite. The difficulties that might b(' 
supposed to arise from such exemptions have not in practice been 
found very serious ; for though, in the case of crimes committed 
by servants of agents of the first or second class the procedure is 
not clearly defined, each case would easily be made the subject 
of arrangement. In certain cases, e.g, embassies in Turkey, the 
exterritoriality of ambassadors implies a fairly extensive criminal 
jurisdiction ; in other cases the dismissal of the servant would 
deprive him of his diplomatic immunity and bring him under 
the law of the land. The right of granting asylum claimed by 
diplomatic agents in virtue of that of exterrilorialiU’, at one time 
much abused, is now strictly limited. A political or criminal 
offeniler may seek asylum in a foreign embassy ; but if, after a 
request has been formally made for his surrender, the ambassador 
refuses to deliver him up, the authorities may take the measures 
necessary to effect his arrest, and eviai force an entrance into the 
embassy for tJie purpose. The “ right of chapel ” {droit de 
chapelle, o'" droit de cullc), enjoyed by envoys in reference to their 
exterritoriality, i.e, the right of free exercise of religious worship 
within their house, formerly of great importance, has been 
rendered superfluous by the spread of religious toleration. (Sec 
L. Oppenheim, Internal, Law (London, 1905), i. p. 441, &c. ; 
A. W. Ilaffter, Das curopdische Vblkerrechl (Berlin, 1888), p. 
435 , 

The Personnel of the “ Corps diplomatique '^ — ^The establishment 
of diplomacy as a regular brimch of the civil service is of modern 
growth, and even now by no means univiTsal. From old time 
slates naturally chose as their agents those who would tet 
serve their interests in the matter in hand. In the middle ages 
diplomacy was practically a monopoly of the c:lergy, who as a 
class alone possessed the necessary qualifications ; and in latfT 
times, when learning had .spread to the laity as well, there were 
still potent reasons why the clergy .should continue to be employed 
as diplomatic agents. Of these reasons the most practical was 
that of expense ; for the wealth of the church formed an in- 
exhaustible reserve which was used without scruple for secular 
purposes. Francis I. of France, who by the ('oncordat ^A-ilh Rome 
had in his hands the patronage of all tlie sees and abbeys in 
France, used this partly to reward liis clerical ministers, partly as 
a great secret service fund for bribing the ambassadors of other 
powers, partly for the payment of those high-placed spies at 
foreign courts maintained by the elaborately organized system 

* Gentilis, who had lH?en consulted by the government in the case 
of the Spanish ambassador, Don Bernardino dc Mendoza, expelled 
for inlriguinf* against Queen Elizabeth, lays this down definitely. 
An ambassador, he says, mx-d not be received, and he may be ex- 
pelled. In actuiil practice a diplomatic agent who has made hirnself 
obiectional>U^ is withdrawn by his government on the representations 
of that to which he is accredited, and it is customary, before an 
ambassador is despatched, to find out whether he is a persona grata 
to the power to wnich he is accredited. 
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known as the Secret du Roi?' None the less, in the i6th century, 
laymen as diplomats are already well in evidence. They are 
usually law>Trs, rarely soldiers, occasionally even simple 
merchants. Not uncommonly they were foreigners, like the 
Italian Thomas Spindly mentioned above, drawn from that 
cosmopolitan class of diplomats who were ready to serve any 
mast(T. Though nobles were often employed as ambassadors 
by all the powers, Venice alone made nobility a condition of 
diplomatic service. They were professional in the sense that, for 
the most part, diplomacy was the main occupation of their lives ; 
there was, however, no graded diplomatic service in which, as at 
present, it was possible to rise on a fixed system from the position 
of simple attache to that of minister and ambassador. The 
“ attach^ to the embassy ” existed * ; but he was not, as is 
now the case, a young diplomat learning his profession, but an 
experienced man of affairs, often a foreigner employed by the 
ambassador as adviser, secret service agent and general go- 
between, and he was without diplomatic status.® The i8th 
century saw the rise of the diplomatic service in the modern sense, 
'i'he elaboration of court ceremonial, for which Versailles had set 
the fashion, made it desirable that diplomatic agents should 
be courtiers, and young men of rank about the court began to be 
attached to missions for the express purpose of teaching them the 
art of diplomacy. Thus arose that aristocratic diplomatic class, 
distinguished by the exquisite refinement of its manners, which 
survived from the 1 8th century into the 19th. Modem democracy 
has tended to break with this tradition, Imt it still widely prevails. 
Even in Great Britain, where the rest of the public services have 
been thrown open to all classes, a certain social position is still 
demanded for candidates for the diplomatic service and the 
foreign oftic(% and in addition to passing a competitive examina- 
tion, they must be nominated by someone of recognized station 
prepared to vouch for their social qualifications. In America, 
where no regular diplomatic service exists, all diplomatic agents 
are nominated l)y the president. 

The existence of an official diplomatic service, however, by no 
means excludes lh<! appointm<*nt of outsiders to diplomatic posts. 
It is, in fact, one of the main giicvances of the regular diplomatic 
body that the great rewards of their profession, the embassies, 
are so often assigned to politicians or others who have not passed 
through the drudgery of the service. But though this practice 
has, doubtless, sometimes been abused, it is impossible to 
criticize the wisdom of its occasional aj^plication. 

A word may be added as to the p«art played by women in 
diplomacy. So far as their unofficial influtmee upon it is con- 
cerned, it would l)e impossible to exaggerate its importance ; it 
would suffice to mention three names taken at rat\dom from 
the annals of the 19th century, Madame de Stael, Baroness 
von Kriidener, and Princess I.ieven. Gentz comments on the 
“ feminine intrigues that darkened the counsels of the con- 
gresses of Vienna and Aix-la-Chapellc, and from which the powers 
so happily escaped in the bachelor seclusion of Troppau. Nor is 
it to be supposed that statesmen will ever renounce a diplomatic 
tveapon so easy of disguise and so potent for use. A brilliant salon 
presided over l)y a woman of charm may be a most valuable 
centre of a political propaganda ; and ladies are still widely 
employed in the secret diplomacy of the powers. Their employ- 
iTHuU as regularly accredited diplomatic agents, how’cver, though 
not unknown, has been extrenudy rare. An interesting instance 
is theapy)ointment of Catherine of Aragon, when princess of Wales, 
as representative of her father, Ferdinand the Catholic, at the 
court of Henry VII. (G. A. Bergenroth, Calendar of State Papers 
. . . England and Spain — in the Archives at Simancas, i. pp. 
xxxiii, cxix). 

LiTiiRATiJRii. — Besides general works on international law {q.v.) 
which necessarily deal with the subject of diplomacy, a vast mass 
lit treati.scs on diploiiiatic agents exists. The earliest printed work 
is the Tractatus de legato (Rome. 1483) of Gimdissalvus (Gonsalvo dc 
Villadiego), professor iit law at Salamanca, auditor for Spain at the 

' See Zeller. * A. O. Meyer, p. 22. 

® See the amusing account of the methods of these agents in 
Morysinc to Cecil (Jamiar\’2j, 1331 -1552), CnI. State Pap. Edw. VI., 
No. 530. 


Roman court of the Rota, and bishop of Oviedo ; but the first really 
systematic writer on the subject was Albericus Gentilis,!)^ le^ionibus 
llhri in. (London, 1583, 1585, Hanover, 1596, 1607, 1612). For a full 
bibliography of works on ambassadors see Baron Diedrich H. L von 
Ompteda, Litteratur des gesammten sowohl natUrlichen als positiven 
Volherrechls (Regensburg, 1785), p. 534, &c., which was completed and 
continued by the Prussian minister Karl Albert von Kamptz, in 
Nene Liter atur des Volherrechls sett dem Jahve iyS4 (Berlin, 1817), 
p. 231. A list of writers, with critical and biographical remarks, is 
also given in Ernest Nys*s Lcs Commencements dc la diplomatic et 
le droit cPamba.ssadc pisqu'd. Grotius,'* in the Revue de droit inter- 
national, vol. xvi. p. 167. Other useful modem works on the history 
of diplomacy are : E. C. Grenvillc-Murray, Embassies and Foreign 
Courts, a History of Diplomacy (2nd cd., 1856) ; J. Zeller, La Diplo- 
matic francaise vers le milieu du XVI* sikcle (Paris, 1881) A. O. 
Meyer, Die englische Diplomatie in Deutschland jsur Zeit Eduards VI. 
und Mariens (Breslau, 1900) ; and, above all, Otto Krauske, Die 
Entwichelung der stdndigen Diplomatie vom fUnfzehnten Jahrhunderi 
bis zu den BeschlUssen von liis und 1818, in Gustav SchmoUcr’s 
Staats- und socialwissenschaftlicke Forschungen, vol. v. (Leipzig, 1885), 
To these may \)e added, as admirably illustrating in detail the early 
developments of modem diplomacy, Logan Pearsall Smith's Life and 
Letters of Sir Henry Wotton (Oxford, 1907). Of works on modern 
diplomacy the most important are the Guide diplomatique of Baron 
Charles de Martens, new edition revised by F. H. Geffckcn, 2 vols. 
(Leipzig, 1866), and P. Pradier-Fod6r6, Cours de droit diplomatique, 
2 vols. (Paris. 1881). (W. A. P.) 

DIPLOMATIC, the science of diplomas, founded on the critical 
study of the “ diplomatic ” sources of history : diplomas, 
charters, acts, treaties, contracts, judicial records, rolls, chartu- 
laries, registers, &c. Tlic employment of the word “ diploma,*' 
as a general term to designate an historical document, is of com- 
paratively recent date. The Roman diploma, so called because 
it was formed of two sheets of metal which were shut together 
(Gr. 6i7rA.ovv, to double) like the leaves of a book, was the pass- 
port or licence to travel by the public post ; also, the certificate 
of discharge, conferring privileges of citizen.ship and marriage 
on soldiers W'ho had served their time ; and, later, any imperial 
grant of privileges. The word was adopted, rather pedantically, 
by the humanists of the Renaissance and applied by them to 
important deeds and to acts of sovereign authority, to privileges 
granted by kings and by great personages ; and by degrees the 
term became extended and embraced generally the documents of 
the middle ages. 

History of the Study. — ^The term “ diplomatic,** the French 
diplomatique y is a modern adaptation of the Latin phrase res 
diplomatica employed in early works upon the subject, and more 
e.specially in the first great text-book, the De re diplomatica, 
issued in 1681 by the learned Benedictine, Dom Jean Mabillon, 
of the abbey of St Germain-des-Pres. Mabillon’s treatise was 
called forth by an earlier work of Daniel van Papcnbroeck, the 
editor of the Acta Sanctorum of the Bollandists, who, w'ith no 
great knowledge or exptTiencc of archives, undertook to criticize 
the historical value of ancient records and monastic documents, 
and raised wholesale suspicions as to their authenticity in his 
Propylaeum antiguarium circa veri ac falsi discrimen in vetustis 
mtmhranis, which he printed in 1675. This was a rash challenge 
to the Benedictines, and especially to the congregation of St Maur, 
or confraternity of the Benedictine abbeys of France, whose 
combined efforts produced great literary works which still remain 
as monuments of profound learning. Mabillon was at that time 
engaged in collecting material for a great history of his order. He 
worked silently for six years before producing the work above 
referred to. Ilis refutation of Papenbrocck's criticisms was 
complete, and his rival himself accepted Mabillon *s system of 
the study of diplomatic as the true one. The De re diplomatica 
established the science on a secure basis ; and it has been the 
foundation of all subsequent works on the subject, although the 
immediate result of its publication was a flood of controversial 
writings between the Jesuits and the Benedictines, which, how- 
ever, did not affect its stability. 

In Spain, the Benedictine Perez published, in 1688, a series 
of dissertations follow'ing the line of Mabillon's work. In Eng- 
land, Madox’s Formulare Anglicanum, with a dissertation con- 
cerning ancient charters and instruments, appeared in 1702, and 
in 1705 Hickes followed with his Linguarum septentrionalium 
thesaurus, both accepting the principles laid down by the learned 
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Benedictine. In Italy, Mafiei appeared with his Istoria diplo- 
matica in 1727, and Muratori, in 1740, introduced dissertations 
on diplomatic into his great work, the Antiquitates Italicae. In 
Germany, the first diplomatic work of importance was that by 
Bessel, entitled Chronicon Gotwicense and issued in 1732 ; and 
this was followed closely by similar works of Baring, Eckhard 
and Heumann. 

France, however, had been the cradle of the science, and that 
country continued to be the home of its development. Mabillon 
had not taken cognizance of documents later than the 13th 
century. Arising out of a discussion relative to the origin of the 
abbey of St Victot^en Caux and the authenticity of its archives, 
a more comprehensive work than Mabillon’s was compiled by 
Ibe two Benedictines, Dom Toustain and Dom Tassin, viz, the 
Nouveau Traite de diplomatique, in six volumes, 1750-1765, 
which embraced more than diplomatic proper and extended to 
all branches of Latin palaeography. With great industry the 
compilers gathered together a mass of details ; but their arrange- 
ment is faulty, and the text is broken up into such a multitude of 
divisions and subdivisions that it is tediously minute. However, 
its more extended scope has given the Nouveau Traite an ad- 
vantage over Mabillon’s work, and modern compilations have 
drawn largely upon it. 

As a result of the Revolution, the archives of the middle ages 
lost in France their juridical and legal value ; but this rather 
tended to enhance their historical importance. The taste for 
historical literature revived. The Academic des Inscriptions 
fostered it. In 1821 the ficole des Chartes was founded ; and, 
after a few years of incipient inactivity, it received a further 
impetus, in 1829, by the issue of a royal ordinance re-establishing 
it. Thenceforth it has been an active centre for the teaching 
and for the encouragement of the study of diplomatic throughout 
the count!*}", and has produced results which other nations may 
envy. Next to France, Germany and Austria are distinguished 
as countries where activity has been displayed in the .systematic 
study of diplomatic archives, more or less with the support of the 
state. In Italy, too, diplomatic science has not been neglected. 
In England, after a long period of regrettable indifference to the 
study of the national and municipal archives of the country, some 
effort has been made in recent years to remove the reproach. The 
publications of the Public Record Office and of the department of 
M.S.S. in the British Mu.seum are more numerous and are issued 
more regularly than in former times ; and an awakened interest 
is manifested by the foundation in the universities of a few' 
lectureships in diplomatic and palaeography, and by the attention 
which those subjects receive in such an institution as the London 
School of Economics, and in the publications of private literary 
societies. But such efforts can never show the systematic results 
which are to be attained by a special institution of the character 
of the French £cole des Chartes. 

Extent oj the Science, — ^The fiela covered by the study of 
diplomatic is so extensive and the different kinds of documents 
which it takes into its pur\'iew are so numerous and various, that 
it is impossible to do more than give a few general indications 
of their nature. No nation can have advanced far on the path 
of civilization before discovering the necessity for documentary 
evidence both in public and in private life. The laws, the 
constitutions, the decrees of government, on the one hand, and 
private contracts between man and man, on the other, must be 
embt)died in formal documents, in order to ensure permanent 
record. In the case of a nation advancing independently from a 
primitive to a later stage of civilization w'c should have to trace 
the origin of its documentary records and examine their develop- 
ment from a rudimentary condition. But in an inquiry into the 
history of the doaiments of the middle ages in Europe we do 
not begin with primitive forms, llio.se ages inherited the docu- 
mentary system which had been created and developed by the 
Romans ; and, imperfect and limited in number as are the 
earliest surviving charters and diplomas of European medieval 
history, they present themselves to us fully developed and cast in 
the mould and employing the methods and formulae of tlie earlier 
tradition. Based on this foundation the chanceries of the several 
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countries of Europe, as they came into existence and were 
organized, reduced to method and rule on one general system the 
various documents which the exigencies of public and of private 
life from time to time called into existence, each individual 
chancery at the same time following its own line of practice in 
detail, and evolving and confirming particular formulas which 
have become characteristic of it. 

Classification oj Documents. — If we classify these documents 
under tlie two main heads of public and private deed.s, we shall 
have to place in the former category the legislative, adminis- 
trative, judicial, diplomatic documents emanating from public 
authority in public form : laws, constitutions, ordinances, 
privileges, grants and concessions, proclamations, decrees, 
judicial records, pleas, treaties ; in a word, every kind of deed 
necessary for the orderly government of a civilized state. In 
early times many of these were comprist‘d under the general 
term of “ letters,” litter ae, and to the large number of them 
which were issued in open form and addressed to the community 
the specific title of “letters patent,” litterae patentes, was given. 
In contradistinction those public documents which were issued 
in closed form under seal were known as “ close letters,” litterae 
clausae. 

Such public documents belong to the state archives of their 
several countries, and arc the monuments of administrative and 
political and domestic history of a nation from one generation to 
another. In no country has so perfect a series Iwen preserved as 
in our own. Into the Public Record Office in London have been 
brought together all the collections of state archives which were 
formerly stored in different official repositories of the kingdom. 
Beginning with the great survey of Domesday, long st^ies of 
enrolments of state documents, in many instances extending 
from the times of the Angevin kings to our own day in almost 
unbroken sequence, besides thou&inds of .separate deeds of all 
de.scriptions, are therein preserved (sc'c Record). 

Under the category of private dociimenls must be included, not 
only the deeds of individuals, but also those of corporate bodies 
representing private interests and standing in the position of 
individual units in relation to the state, sucl! as niunicij)al l>odics 
and monastic foundations. The largest class of documents of 
this character is composed of those numerous conveyances of real 
property and other title detuls of many descriptions and datifig 
from early periods which are commonly de.s(Til)ed by the gtiiieric 
name of “ charters,” and which are to be found in thousands, not 
only in .such public repositories as the Puldic Record Office and 
the British Musinim, but also in the archives of municipal and 
other corporate bodies throughout the country and in the 
muniment-rooms of old families. "J'here are also the records 
of the manorial courts preserved in countlc.ss court -rolls and 
registers ; also the scattered muniments of the dissolved 
mona.sterie.s represented by the many collections of charters 
and the valualde chartularies, or registers of charters, w'hich 
have fortunately survived and exist both in public and in 
private keeping. 

It will be noticed that in this enumeration of public and private 
documents in England reference is made to rolls. 'Hk* j)ract ic(‘ of 
entering records on rolls has been in favriur in England frcjm a \ cry 
early date suKsequent to the Norman Conquest ; and while in 
other countries the comprehensive term of “ charters ” (literally 
“ papers ” : Gr. employed as a gi-meral description of 

documents of the middle ages, in England the fuller phrase 
“ charters and rolls ” is required, 'rhe master of the rolls, 
the Magister RoUdorum, is the official keejier of the public 
records. 

From the great body of rf^cords, l)olh f)ublic and private, many 
fall easily and naturally into the class in which the text takes 
a simpler narrative form ; such as judicial n!Cords, laws, d**crecs, 
proclamations, registers, &c., w'hich tell their own storv in 
formulae and i)hraseology early developed and requiring little 
change. The.se w'c may leave on one side. For fuller description 
we select those deeds which, conferring grants and favours and 
privileges, conform more nearly to the idea of the Roman diploma 
and have received the special attention of the chanceries in the 
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development and arrangement of their formulae and in tlieir 
metiiods of execution. 

All such medieval deeds arc composed of certain recognized 
members or sections, some essential, others special and peculiar to 
the most elaborate and solemn documents. A deed of 
the more elaborate character is made up of two principal 
ofmetH0» divisions : l. the Text, in which is set out the object of 
. the deed, the statement of tlie considerations and circum- 
^ " stances which have led to it, and the declaration of the will 

and intention of the person executing the deed, together with such 
protecting clauses as the particular circumstances of the case may 
require ; 2. tlie Protocol (originally, the first sheet of a papyrus 
roU ; Gr. first, and koWSp, to glue), consisting of the 

introductory and of the; concluding formulae : superscription, 
address, salutation, &c., at the beginning, and date, formulae of 
execution, i&c., at the end, of the deed. The latter portion of the 
protocol is sometimes styled the escliatocol (Gr. ^i»t, 

and ffoWai', to glue). '>\'hile the text followed certain formulae which 
had bt?comc fixed by common usage, the protocol was always special 
and vari<!d with the practices of the several chanceries, changing in 
a sovereign chanciJiy with each successive reign. 

The diilt'reiit sections of a full deed, taking them in order under 
the heads of Initial Protocol, Text and Final I’rotocol or Eschatocol, 
are as follows : — The initial protocol consists of the Invocation, the 
_ Superscription, the Address and the Salutation. 1. The 

Tbeinvo- Invocation, lending a character of sanctity to the pro- 
eatioB. ccedings, might be either verbal or symbolic. The verbal 
invocation consisted usually of some pious ejaculation, such as In 
nomine Dei, In nomine domini nostri fesu Christi; from the 8th cen- 
tury, In nomine Sanctae et individuae Trinitaiis : and later, In nomine 
Putris et Filii et S/iuitus Sancli. The syml:)olic form was usually 
the chrismon, or monogram composed of the Greek initials XP of the 
name of Christ. In the course of tlie loth and iith centuries this 
symbol came to be so scrawled that it had probalily lost all meaning 
witVi the scribes. From the gth century the letter C (initial of 
Christus) came gradually into use. and in German imperial diidomas 
it superseded the chrismon. Sleiiographic signs of the system known 
as I'lronian notes were also sometimes added to this symbol down 
to the end of the lolh century, expressing such a ])hrase as Ante 
omnia Christus, or Christus, or Amen. From the Merovingian |H^riod, 
too, a cross was often us<5d. The symbol gradually died out at ter the 
12th century for general use, surviving only in notarial instruments 
and wills. 2. The Supekscripiton (superscriptio, intitulatio) 
expressed the name and titles of the grantor or jicrsoii 
issuing the deed, 3. Tlie Address. As diplomas were 
Mcriptioa, (jriprinally in epistolary form the address w'as then a 
necessity. While in Merovingian deeds the old pattern was adhered 
to, in the Carolingian period the address was sometime^ 
omitted. From the 8th century it was not considered neces- 
sary, and a distinction arose in the case of royal acts, those*, 
having the address being styled letters, and those omitting it, 
cliaricrs. The general form of address ran in phrase as Omnibus 
(or Universis) Christi fidelibus presentes litleras inspecturis. 
Tnesmhim ^ -pijg Salutation was expressed in such words as 
tmtioa. Salutem ; Salutem et dilectioncm ; Salutem et apostolicam 
benedict ionem, but it was not essential. 

Then follows the text in five sections : the Preamble, the Notifica- 
tion, the Exposition, the Disposition and the Final Clauses. 5. The 
Preamble {Jyrotoqus, arenga) : an ornamental introduction 
hi K^^ut-rally composed of pious or moral sentiments, a 
pfrejatio' ad captandam bcncvolentiam which farit ad 
ornamentum, degenerating into tiresome platitiuUw. It became 
stereotyped at an early age: in the loih and nth 
centuries it was a most ornate performance. ; in the 
century it was cut sliort ; in the 13th century it 
ncm loa. Notification (notificatio, promulgatio) 

was the publication of the purport of the deed introduced by 
such a phrase as notum sit, &c. 7. The Exposition 
" set out the motives infUuuicing the issue of the deed. 8. The 
n#"’ Disposition described the object of the deed and the will 
intention of the grantor. 9. The Final Clattses en- 
VheSn'al **“**0^ the fulfilment of the terms of the deed ; guarded 
CtauMea. tiga-inst infringement, by comminatory anathemas and im- 
precations, not infrequently of a vehement description, or 
by pcMialti(*s ; guaranteed the validity of the deed ; enumerated the 
formalities of subscription and execution ; reserved rights, &c. 

Next comes the final protocol or eschatocol comprising : the Date, 
the Appreciation, the Authentication. It was particularly in this 
portion of tlie deed that the varying practices of the several 
Thrnnmim *^*'^^uceries led to minute and intricate distinctions at 
amumm, periods. lo. The Date. By the Roman law 

every act must be dated by the day and the year of execution. 
Yet in the middle ages, from the 9th to the 12th century, 
a large proportion of deeds bears no dale. In the most 
ancient charters the dale clause was frequently sejiarated from 
the iKxly of the deed and placed in an isolated position 
at the foot of the sheet. From the 12th century it commonly 
followed the text immediately. Certain classes of documents, 
such as decrees of councils, notarial deeds, &c., began with 


The 

Addreee, 


the date. The usual formula was data, datum, actum, factum, scrip- 
turn. In the Carolingian period a distinction grew up between 
datum and actum, the former applying to the time, tlie latter 
to the place, of date. In the papal chancery from an early period 
down to the 12th century the use of a double date prevailed, the first 
following the text and being inserted by the scribe when the deed 
was written (scripium), the second being added at the foot of the 
deed on its execution i^tum), by the chancellor or other high 
functionary. From the Roman custom of dating by the consular 
year arose the medieval practice of dating by the regnal year of 
emperor, king or pope. Special dates were sometimes employed, 
such as the year of some great historical event, battle, siege, pesti- 
lence, &c. 11. The Appreciation. The feliciter of the- . 
Romans became the medieval feliciter in Domino, 

In Dei nomine feliciter, or the more simple Deo gratias^^*^^^‘ 
or the still more simple Amen, for the auspicious closing of a deed. 
In Merovingian and Carolingian diplomas it follows the date ; in 
other cases it closes the text. In the greater papal bulls it axipears 
in the form of a triple Amen. Benevalete w'as also emxiloyed as the 
appreciation in early deeds ; but in Merovingian diplomas and in 
papal bulls this valedictory salutation becomes a mark of authentica- 
tion, as will be noticed bedow. 12. The Authentication was a 
solemn x^roceeding which w*as di.scharged by more than 
one act. The most important was the subscrixition or 
subscriptions of the person or persons from whom the deed J ®**'®*" 
emanated. The laws of the late Roman empire required the 
subscriptions and the impressions of the signet seals of the parties 
and of the witnesses to the deed. The subscript ion (subscriptio) com- 
prised the name, signature and descrix)tioii of the person signing. 
The imiiression of the signet (not the signature) was the signum, 
sometimes signaculum, rarely sigillum. The practice of subscribing 
with the autograph signature obtained in the early middle ages, as 
appears from early documents such as those of Ravenna. But from 
the 7th century it began to decline, and by the 12th century it had 
X>ractically ceased. In Roman deeds an illiterate xicrson aihxed his 
mark, or signum manuate, which was attested. The cross being an 
Cctsy form for a mark, it was very commonly used and naturally 
became coimectcd with the Christian symbol. Hence, in course of 
time, it came to be attached very generally to subscrqitions, auto- 
graph or otherwise. Great personages who were illiterate, nrcpiireri 
.something more elaborate than a common mark. Hence arose the 
use of the- monogram, the caracter nominis, composed of the letters of 
tiie name. The emperor Justin, who could not write, made use of 
a monogram, as did also Theodoric, king of the Ostrogoths. Those 
Merovingian kings, likewise, who w'ere ilUieral.e., had their individual 
monograms ; and at length Charlemagne adopted the monogram as 
his regular form of signature. From his reign down to that of I’hilip 
the Fair the monogram was the recognized sign manual of the 
sovereigns of France (see Autographs). It w^as employed by the 
German emx>erors down to the reign of Maximilian 1 . The royal use 
of the monogram was naturally imitated by great ollicers and 
ccclesicistics. But another form of sign manual also arose out of 
the subscription. The closing word (usually subscripsi), written or 
abbreviated as sub., or 55. or s., w'as often finished ofT with flourishes 
and interlacings, sometimes accompanied wdth Tironian notes, the 
whole taking the shape of a domed structure to which the French 
have given the name of ruche or bee-hive. 'J’lius in the early middle 
ages we have deeds authenticated by the subscription, usually 
autograph, giving the name and titles of the person executing, and 
stating the part taken by him in the deed, and closing with the 
subscripsi, often in shape of the ruche and constituting the signum 
manuale. If not autograpli, the subscription might impcjrsonal 
in such form as signum (or signum manus) + N. In the Carolingian 
period, while phrases were constantly used in the body of the deed 
implying that it was executed by autograx^h subscription, it did 
not necessarily follow that such subscription was actually written in 
person. The ruche was also adopted by chancellors, notaries and 
scribes as their onicial mark. While autograph sub.scriptions 
continued to be employed, chiefly by ecclesiastics, down to the begin- 
ning of the T2tli century, the monogram was perpetuated from the 
loth centurj* by the notaries. Their marks, simple at first, became 
so elaborate from the end of the 13th century that they found it 
necessary to add their names in ordinary wTiting, or also to employ 
a less complicated design. This was the commencement of the 
modern iiractice of w'riting the signature which first came into vogue 
in (he 14th century. 

To lend further weight and authority to the subscription, certain 
symbols and forms were added at diflerent periods. Imitating 
the corroborative Lfgt of the Byzantine quaestor and the Legimus 
of the Eastern emperors, the Franki.sh chancery in the West made use 
of the same form, notably in the reign of Charles the Bald, in some of 
whose diplomas the Legimus apx>ears written in larger letters in red. 
The valedictory Benevalete, employed in early deeds as a form of 
appreciation (see above), appears in Merovingian and in - 
early Carolingian royal di})lomas, and also in papal bulls, 
as an authenticating addition to the subscrii)tion. In the * 
diplomas it was wntten in cursive letters in tw'O lines. Bene valete, 
just to the right of the incision cut in the sheet to hold fast the seal, 
vrhich sometimes even covered part of the word. In the most ancient 
I>apal bulls it was w’rittcn by the pope himself at the foot of the deed. 
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in two lines, generally in larger capital or uncial characters, placed 
between two crosses. From the beginning of the zitli century it 
became the fashion to link the letters ; and, dating from the time of 
Leo IX., A.D. 10480I054, the Denevalete was insenbed in form of a 
monogram. During Leo’s pontificate it was also accompanied 'with 
a flourish called the Kotnma, which was only an exaggeration of the 
mark of punctuation {periodus) whicli from the 9th to the 11th 
century closed the subscription and generally resembled the modern 
semicolon. Leo's successors abandoned the Komma, but the niono- 
grammatic Jiemvalete continued, invariable in form, but from time 
to time varying in size. In Leo IX. 's pontificate also was introduced 
the Rota. This sign, when it had received its hnal shape in tlie 
nth century, was in form of a wheel, composed of two 
Tae Rota, concentric circles, in the space between whicli was wTithm 
the motto or dcvtce of the pope (signum papae), usually a 
short sentence from one of the Psalms or some other portion of 
Scripture ; preceded by a small cross, which the pontiff himself 
sometimes inscribed. The central space within the wheel 'was 
divided (by cross lines) into four quarters, the two upper ones being 
occupied by the names of the apostles St i\*ter and St Paul, and the 
two lower ones by the name of the pope. The Rota was placed on the 
left of the subscription, the monograininatic Benevalete on the right. 
The two signs were likewise adopted by certain ecclesiastical 
chanceries and by feudal lords, particularly in the 12th century. 
From the same period also the Spanish and Portuguese monarchs 
ado])tcd the Rota, the signo fodado, which is so conspicuous in the 
royal charters of the Peninsula. 

Besides the subscription, an earl)^ auxiliary method of authentica- 
tion was by the impn;ssion of tlic seal which, as noticed above, was 
required by the Roman law. But tlu* general use of 
Staling. signet gradually failed, and by the 7th century it 

had ceased. Still it survived in the royal chanceries, and the 
sovereigns both of the Merovingian and of tlic CaroUngian lines had 
their scc'ils ; and, in the 8th century, the mayors of the palace like 
wise. It is interesting to find instances of the. use of anti(juc intaglios 
for the purpose by some of them. In England too there ls proof that 
the Mercian kings Offa and Coenwulf used seals, in imitation of tlur 
I’Tankish monarchs. fn the 7th century, and still more so in the 
Sth and 9th centuruis, the royal seals were of exaggerated size : the 
]^recursors of the great, seals of the later sovereigns of western Europe. 
'I'lu*. waxen seals of the. e.arly diplomas wore in all cases cn placard ; 
thill is, they were attiiched to the face of the document and not .sus- 
peu(h?d from it, being held in position by a cross-cut incision in the 
miittu'ial, through which the w;ix was pressed and then Uattened at 
the back. On the cessation of autograph signatures in subscriptions, 
the general use of seals revived, beginning in the Toth century and 
becoming the ordinary method of authentication from the 12th to 
the i5tti century inclusive. Even when signatures had once again 
beetuiie universal, the seal continued to hold its place ; and thus 
sealing is, to the present day. required for the legal execution of a 
deed. ' The attachment en placard was discontinued, as a general 
practice, in the middle of the nth century ; and seals thenceforward 
were, for tlu: most part, suspended, Icatliern thongs Ixung used at 
lirst, and afterwards silken and hempen cords or jiarchraent labels. 
In documents of iniiior importance it was sometimes the custom to 
impress the seal or seals on one or more strips of the parchment of the 
dt!ed itself, cut, but not entirely detached, from the lower margin, 
and left to hang loose. Besides waxen impressions of seals, im- 
pressions in metal, bearing a device on l)oth lac<.*s, after the fashion 
of a coin, and sus]x:ndcd, were employed from an early jicriod. The 
most widely known instances are the attached to papal docu- 

incnt.s, generally of lead. The earlie.st surviving pa])al Intlla is one 
of Pope Zacliarias, a.d. 746, but earlier cxamj^lcs are known from 
drawings. 'Die papal bulla was a disk of mi;lal stamped on both sides. 
From the time of Boniface V. to Leo IV., a.u. 617 -855, the name of 
the pontiff, in the genitive case, was impresse<l on the obverstr, and 
his title as pope on the rtiverse, c.g. B o nif alt j papae. After that 
period, for some time, the name was inscribed in a circle round a 
central ornament. Other variations followed ; but at length in the 
pontificate of Paschal II., a.d. loyy, the bulla took the form which it 
aftcr>vards retained : on the obverst\ tin.; heads of the a]>ostlcs 
St Peter and St l^iul ; on the reverse, the pojie’s nam<', title and 
number in succession. In the period of time between liis election 
and consecration, the pope made use of the half<bull. that is, the 
diverse only w'as impressed. It should be mentioned that, in order 
to conform to modern conditions and for convenicmcc of desiialch 
through the post, XTII., in 1878. substituted for the leaden bulla 
a red ink stamp bearing the heads of the two apostles with the 
name of the pope inscribed as a legend. 

Tlu? Carolingian monarchs also used metal bullae. None of 
Charlemagne's have .survived, but there are still extant leaden cx- 
ampk?s of Charles the Bald. The use of lead was not persisted in 
cither in the chancery of Franct? or in that of Cermany. Golden 
bullae were employed on special occasions by both popes and temporal 
monarchs ; for example, they were attached to the confirmations of 
the elections of the emperors in the 12th and 13th centuries; the 
bull of Ix?o X. conferring the tilk? of Defender of the Faith on 
Henry VIII. in 1524, and the deed of alliance between Henry and 
Francis T. in 1527, had golden bullae ; and other examples could Iw 
cited. But lead has always been the common metal to be thus 


employed. In the southern countries of Europe, where the warmth 
of the climate renders wax an undesirable material, leaden bullae 
have been in ordinary use, not only in Italy but also in the Peninsula, 
in southern France, and in the Latin East (see Seals). 

'The necessity of conforming to exact phraseology in diplomas and 
of observing regularity in expressing formulas naturally led to the 
compilation of formularies. From the early middle ages _ 
the art of composition, not only of charters but also of 
general correspondence, was commonly taught in the 
monasteries. The teacher was the dictator, liis method of teaching 
was described by the verb dictare, and his teaching was dictamen or 
tlie ars dictamims. For the use of these monastic schools, fonuularics 
and manu^s comprising formulas and modekj for the composition 
of the various acts and documents soon became indispensable. At 
a later stage such formularies developed into the models and treatises 
for epistolary style which liave had their imitations even in modern 
times.^ The widespread use of the formularies had the advantage oC 
imposing a certain degree of uniformity on the phrasing of documeiils 
of the western nations of Europe. Those compilations wdiich are 
of an earlier period than the 11th century have been systematically 
examined and arc published ; those of more recent date still remain 
to be tlioroughly edited. The early formularies are of the simpler 
kind, being collections of formulas without dissertation. 'Die 
Formulae Marculfi, compiled by the monk Marculf about the year 
650, was the most important work of this nature of the Merovingian 
period and became the official formulary of the time ; and it con- 
tinued in use in a revised edition in the early (.'aroliiigian chancery. 
Of the same period there are extant formularies compiled at various 
centres, such as Angers, lours, Bourgt?s, Sens, Reiclienau, St Gall, 
Salzburg, Passaii, K(?gensbiirg, ('ordova, &c. (see Giry. Manuel 
de diplomatique, pp. 482-488). The Liber diurnus Rontanofum 
Pontificum was coiiipik'd in the ytli and .Stli centuries, and was em- 
ploj’^cd in the pa])a1 chancery to the end oi tlu* nth century. Of llie 
more developed treatises and manuals of e]fistolary rlietoric which 
succeeded, and winch originated in Italy, tlu? earlic?st example was 
the Breviarium de dictamine of the monk Alberic of MonU? Cassino, 
compiled about tke year 1075. Another welbknown work, the 
Rationes dictandi, is also atirilnitcd to tlu* same author. Ol later tkite 
was the Ars dictamims of Bernard of ('hartres of the 12th ci?ntnr>'. 
(Among special works on foi’mnlaries are ; E. dc Rozii're, Rccueil 
gMral des forniulcs usii^es dans Vempire dcs Francs (3 vols., Paris, 
1861-1871) ; K. Z(*umer, Formulae AJerovingici el Karolini aevi 
(Hanover, 1886) ; and L. Rockinger, Brief stellcr und Forntelhiicher 
des It bis. 1/^ jahrhunderts (Munich, 1863-1864). 

Organization. — The formalities observed by the different 
cluinccries of medieval Europe, which are to be learned from a 
study of the documents issued by them, are so varied and often so 
minute, that it is impossible to give a full iiccount of them within 
the limits of the present article. Wc can only state some of the 
results of the investigalions of students of diplomatic. 

The chancery which stands first and foremost is the papal 
chancery. On account of its antiejuity and of its steady develop- 
ment, it has sen'ed as a model for the other chanceries 
of Europe. Organized in remote times, it adopted for 
the structure of its letters a number of formulas and 
rules wdiich developed and became more and more fixed and 
precise from century' to century. The Apostolic court being 
organized from the first on the model of the Roman imperial 
court, the early pontiffs w^ould naturally have collected their 
archives, as the emperors hud done, into scrinia. Pope Julius I., 
A.D. 337“353, reorganized the papal archives under an official 
schola notariorum, at the head of which was a primiccruts 
notariorum. Pope Duinasus, a.d. 366-384, built a record offici^ 
at the Latcran, archiviiim sanciac Romanae ecdcsiac, wherre the 
archives were kept and registers of them compiled, 'fhe collec- 
tion and orderly' arrangement of the archives provid(;d material 
for the estiiblishmcnt of regular diplomatic usages, and the 
science of formulae naturally followed. 

For the study of pa])al documents four periods have been 
defined, each successive period I)eing distinguished from its 
predecessor by some particular development of forms find 
procedure. The first period is reckoned from the earliest times to 
the accession of Leo IX., a.d. 1048. For almost the whole of the 
first eight centuries no original papal flocumt:nts have survived. 
But copies are found in canonical works and registers, many 
of ^em false, and others probably not transcribed in full or in 
the original words ; but still of use, as showing the growth of 
formulas. The earliest original document is a fragment of a letter 
of Adrian I., a.d. 788. From that date there is a .series, but the 
documents arc rare to the beginning of tht? nth century, all dowm 
to that period being written on papyTUS. The latest existing 
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papyrus document in France is one of Sergius IV., a.d. ion ; in 
Germany, one of Benedict VIII., a.d. 1022. The earliest docu- 
ment on vellum is one of John XVIIL, a.d. 1005. The nomencla- 
ture of papal documents even at an early period is rather wide. 
In their earliest form they are Letters, called in the documents 
themselves, Utterae, epistola,pagina,scrtptum,someiimeH decretum. 
A classification, generally accepted, divides them into : i. Letters 
or Epistles : tlie ordinary acts of correspondence with persons 
of all ranks and orders ; including constitutions (a later term) or 
decisions in matters of faith and discipline, and encyclicals giving 
directions to bishops of the whole -church or of individual 
countries. 2. Decrees, being letters promulgated by the popes 
of their own motion. 3. Decretals, decisions on points of 
ecclesiastical administration or discipline. 4. Rescripts (called in 
the originals precepfutn, auctoritas, privtle^tum), granting requests 
to petitioners. But writers differ in their terms, and such sub- 
divisions must be more or less arbitrary. The comprehensive term 
“ bull ’’ (the name of the leaden papal seal, bulla, being transferred 
to the document) did not come into use until the 13th centu^>^ 

Copies of papal deeds were collected into registers or hullaria. 
Lists showing the chronological sequence of documents are 
catalogues of acts. When into such lists indications from 
narrative sources arc introduced they become regesia (rrs gestae) : 
a term not to be confused with “ register.” 

Clearness and conciseness have been recognized as attributes 
of early papal letters ; but even in tho.se of the 4th century certain 
rhythmical periods have been detected in their composition which 
became more marked under Leo the Great, a.d. 440“.t6i, and 
which developed into the cursus or prose rhythm of the pontifical 
chancery of the nth and 12th centuries. 

In the most ancient deeds the pope styles himself Episcopus, 
sometimes Episcopus Catholicac Ecclesiae, or Episcopus Romanae 
Eedesiae, rarely Papa. Gregory I., a.d. 590, was the first to 
adopt the form Episcopus, servus semorum Dei, which became 
general in the 9th century, and thenceforth was invariable. 

The s(^^()nd period (»f papal documents extends from Leo IX. to 
the acce.ssion of Innocent 111 ., a.d. 1048-1198. At the lieginning 
of the period formulae tended to take more definite shape and to 
become fixed. In the superscription of bulls a distinction arose : 
those which conferred lasting privileg<*s employing the words in 
perpetuum to clos«*. this clause ; those whose benefaction was of 
a transitory character using the form of salutation, salutem cl 
apostolicam benediction em. But it was under Urban IL, a.d. 
1088-1099, that the principal formulae became sUTCotyped. 
Then the distinction between documents of lasting, and those of 
transitory, value lx*came more exactly defined ; tlic former class 
being known as greater h\\\h, bullae majores (also c.idl(*d privilegia), 
the latter lesser bulls, bullae minores. The leading characteristics 
of the greater bulls were these ; The first line containing the 
superscription and closing with the words in perpetuum (or, some- 
times, ad perpetuam, or aelernam, rei memoriam) was written in 
tall and shmder ornamental letters, close packed ; the final 
clauses of the text develop with tendency to fixity ; the pope’s 
subscription is accompanied with the rota on the left and the 
heneualete monogram on the right ; and certain elaborate forms 
of dating arc punctiliously observed. The introduction of 
subscriptions of cardinals as witnesses had gradually become a 
practice. Under Victor II., a.d. 1055-1057, the practice beciime 
more confirmed, and after the time of liinm^nt II., a.d. 1130- 
1145, the subscriptions of the three orders were arranged accord- 
ing to rank, tho.se of the cardinal bishops being placed in the 
centre under the papal subscription, those of the priests under the 
rota on the left, and those of the deacons under the hcncvalete on 
the right. In the les.ser bulls simpler forms were employed; 
there was no introductory line of stilted letters ; the salutation, 
salutem et apostolicam benedict ionem, clo.sed the supenscripiion ; 
the final clauses were shortened ; there was neither papal sub- 
scription, nor rota, nor henejuilete : the date was simple. 

From the time of Adrian I., a.d. 772-795, the system of double 
dating was followed in the larger bulls. The first date was written 
by the scribe of the document, scriptum per manum N, with the 
month (rarely the day of the month) and year of the indiction. 


The second, the actual date of the execution of the deed, was 
entered (ostensibly) by some high official, data, or datum, per 
manum N., and contained the day of the month (according to the 
Roman calendar), the year of indiction, the year of pontificate 
(in some early deeds, also the year of the empire and the post- 
consulate year), and the year of the Incarnation, which, however, 
was gradually introduced and only became more common in the 
course of the 11th century. For example, a common form of a full 
date would run thus : Datum Laterani, per manum N., sanctae 
Romanae eedesiae diaconi cardinalis, xiiii. kl. Maii, indictione V., 
anno dominicae Incarnationis mxcvii., pontificatus autem domini 
papae Urbani secundi X^. The simpler form of the date of a 
lesser bull might be : Datum Laterani, Hi. non. Jan., pontHicatus 
nostri anno mV. 

By degrees the use of the lesser bulls almost entirely superseded 
that of the greater bulls, which became exceptional in the 13th 
century and almost ceased after the migration to Avignon in 1309. 
In modem times the greater bulls occasionally reappear for very 
solemn acts, as bullae consistoriales, executed in the consistory. 

The third period of papal documents extends from Innocent III. 
to Eugenius IV., a.d. 1198-1431. The pontificate of Innocent 
III. was a most important epoch in the history of the development 
of the papal chanceiy. Formulas became more exactly fixed, 
definitions more precise, the observation of rules and precedents 
more constant. The staff of the chancery was reorganized. The 
existing series of registers of papal documents was then com- 
menced. The growing use of lesser bulls for the business of the 
papal court led to a further development in the 13th century. 
They were now divided into two classes : Tituli and Mandamenta. 
The former conferred favours, promulgated precepts, judgments, 
decisions, &c. The latter comprised ordinances, commissions, &c., 
and were executive documents. There are certain features which 
distinguish the two classes. In the tituli, the initial letter of the 
pope’s name is ornamented with openwork and the other letters 
arc stilted. In the mandamenta, the initial is filled in solid and 
the other letters are of the same size as the rest of the text. In 
the tituli, enlarged letters mark the beginnings of the text and of 
certain clauses ; but not in the mandamenta. In the former the 
mark of abbreviation is a looped sign; in the latter it is a 
horizontal stroke. In the former the old practice of leaving a gap 
between the letters s and t, and c and t, whenever they occur 
together in a word (e.g. is te, sane tus), and linking them by 
a coupling stroke above the line is continued ; in the latter it 
di.sappears. The leaden bulla attached to a titulus (as a permanent 
deed) is suspended by cords of red and yellow silks ; while that of 
a mandamentum (a temporary deed) hangs from a hempen cord. 

In the fourth period, extending from 1431 to the present time, 
the tituli and mandamenta have continued to be the ordinary 
documents in use ; but certain other kinds have also ari.sen. 
Briefs {previa), or apostolic letters, concerning the personal affairs 
of the pope or the administration of the temporal dominion, or 
conceding indulgences, came into general use in the 13th century 
in the pontificate of Eugenius IV. They are written in the italic 
hand on thin white vellum ; and the name of the pope with his 
style as papa is written at the head of the sheet, e.g. Eugenius 
papa an. They are closed and sealed with Seal of the Fisher- 
man, sub anulo Piscatoris. Briefs have almost superseded the 
mandamenta . The documents known as Signatures of the court of 
Rome or Latin letters, and used principally for the expedition of 
indulgences, were first introduced in the 1 5th century. They were 
drawm in the form of a petition to tlic pope, which he granted by 
the words fiat ui petatur written across the top. They were not 
scaled ; and only the pontifical year appears in the date. Lastly, 
the documents to which the name of Motu proprio is given are also 
without seal and are used in the administration of the papal court, 
the formula placet et ita motu proprio mandamus being signed by 
the pope. 

The character of the handwriting employed by the papal 
chancery is discussed in the article Palaeo(;raphy. Here it will 
be enough tv state that the early style was derived from the 
Iximbardic hand, and that it continued in use down to the 
beginning of the 12th century ; but that, from the loth century. 



DIPLOMATIC 


owing to the general adoption of the Caroline minuscule writing^ 
it began to fail and gradually became so unfamiliar to the un- 
initiated^ that^ while it still continued in use for papal bulls^ it was 
found necessary to accompany them with copies written in the 
more intelligible Caroline script. The intricate, fanciful character, 
known as the Litera sancti Petri, was invented in the time 
of Clement VIII^, A.d. 1592-1605, was fully developed under 
Alexander 1689-1691, and was only abolished at the end of 
the year 1 878 by Leo XIII. 

Of the chancery of the Merovingian line of kings as many as 
ninety authentic diplomas are known, and, of these, thirty-seven 
are origins, the earliest being of the ye^ir 625. The 
Mero- most ancient examples were written on papyrus, vellum 

c^mMry. superseding that material towards the end of the 7th 
century. All these diplomas are technically letters, 
having the superscription and address and, at the foot, close 
to the seal, the valedictory benevalete. They commence with a 
monogrammatic invocation, which, together with the superscrip- 
tion and addre.ss written in fanciful elongated letters, occupies the 
first line. The superscription always runs in the form, N, 
rex Francorum. The most complete kinds of diplomas were 
authenticated by the king’s subscription, that of the referettdarius 
(the official charged with the custody of the royal seal), tlie 
impression of the .seal, and exceptionally by subscriptions of 
prelates and great personages. The royal subscription was 
usually autograph j but, if the sovereign were too young or too 
illiterate to write, a monogram was traced by the scribe. Hie 
referendary, if he countersigned tlie royal subscription, added the 
word optulit to his own signature ; if he subscribed independently, 
he wrote recognovit ei subscripsit, the end of the last word being 
usually lost in flourishes forming a ruche. The date gave the 
place, day, month and year of the reign. The Merovingian royal 
diplomas are of two classes : (i) Precepts, conferring gift.s, 
favours, immunities and confirmations, entitled in th(i documents 
themselves as praeceptum, praeceptioj auctoritas ; some drawn up 
in full form, with preamble and ample final clauses ; others less 
precise and formal. (2) Judgments (yWfr/fl), which required no 
preamble or final clauses as they were records of the sovereign’s 
judicial decisions ; they were subscribed by the referendary and 
were sealed with the royal seal. Other classes of documents were 
the cariae de mundeburdcy taking persons under the royal pro- 
tection, and indiculi or letters transmitting orders or notifying 
decisions ; but no examples have survived. 

The diplomas of the early Carolingians differed, as was natural, 
but little from those of their predecessors. As mayors of the 
palace, Charles Martel and Pippin took the style of 
Caroh vir inluster. On becoming king, Pippin retained it ; 
^chJui^ry vir inluster, rex Framorum, and it continued 

to he part of the royal title till Charlemagne became 
emperor. The royal .subscription was in form of a sign-manual 
or mark ; but Charlemagne elaborated this into a monogram of 
the letters of his name built up on a cross. In 775 the royal title 
of (-harlemagne became Carolus, gratia Dei rex Francorum et 
Langobardorum, ac patridus Romanorum, the last words being 
assumed on his vist to Rome in 774. On becoming emperor in 
800, he was styled Jmperator, Romanum gubernans imperiutn, rex 
Francorum et Langobardorum. It is to be notic(?d that thenceforth 
his name was spelt with initial K (as it was on the monogram^, 
having previously been written wdth C in the deeds. Most of his 
diplomas wxtc authenticated by the subscription of the chancellor 
and impression of the seal. A novelty in the form of dating was 
also introduced, two words, datum (for time) and actum (for 
place), being now employed. The character of the writing of the 
diplomas, founded on the Roman cursive hand, which had 
become very intricate under the Merovingians, improved under 
their successors, yet the reform which was introduced into the 
literary script hardly affected the cursive writing of diplomatic 
until the latter part of Charlemagne’s reign. The archaic style 
was particularly maintained in judgments, which were issued 
by the private chancery of the palace, a department more con- 
servative in its methods than the imperial chancery. It was in 
the reign of Louis Debonair, a.d. 814-840, that the Carolingian 


diploma took its final shape. A variation now appears In the 
monogram, that monarch’s sign-manual being built up, not on a 
cross as previously, but on the letter H., the initial of his name 
Hludovicus, and serving as the pattern for successive monarchs of 
the name of Louis. 

In the Carolingian chancery the staff was exclusively ecclesi- 
astical ; at its head was the chancellor, whose title is traced back 
to the cancellarius, or petty officer under the Roman empire, 
stationed at the bar or lattice (cancelli) of the basilica or other law 
court and serving as usher. As keeper of the royal archives 
his subscription was indispensable for royal acts. 'Fhe diplonias 
were drawn up by the notaries, an important body, upon whom 
devolved the duty of maintaining the formulae? and traditions of 
the office. It has been observed that in the gth century tin* 
documents were drawn carefully, but that in the loth century 
there was a great degeneration in this respect. Under the early 
Capetian kings there w^as great confusion and want of uniformity 
in their diplomas ; and it was not until the reign of Louis VL, 
A.D. 1108, that the formulae were again reduced to rules. 

The acts of the imperial chancery of Germany followed the 
patterns of the Carolingian diplomas, with little variation down 
to the reign of Frederick Barbarossa, a.d. ii 52-1100. 

The sovereign’s style was N. divinu favenle dementia imperial 
rex ; after coronation at Rome he became imperator ^tMceiy 
augustus. At the end of the loth century^ Otto 111 . 
developed the latter title into Romanorum imperator augustus. 
Under Henry 111 ., and regularly from the time of Henry V., a.d. 
1106-1 125, the title before coronation has been Romanorum rex. 
ITie royal monogram did not necessarily cnnUiin all the letters of 
the name ; but, on the other hand, froni the year 976, it lxx:amc 
more complicated and combined the imperial title with the name. 
For example, the monogram of Henry 11. combines the words 
Henricus Romanorum imperator augustus. The floiiri.shrd ruches 
also, as in the Frankish chanceries, were in vogue. Eventually 
they were used by certain of the chanctjllors as a sign-manual, and 
took fanciful shapes, such as a building w ith a cupola, or even a 
diptych. They disappear early in the 12th century, the period 
when in other respects the chancery of llu* Holy Roman Empire 
largely adopted a more sinqile style in its diplomas, l.ists of 
witnesses, ia support of the royal and oflleial sub.scriptions, were 
sometimes added in the course of the 11th cu^ntiiry, and they 
appear regularly in documents a hundred years later. 

For the study of diplomatic in England, material exists in two 
distinct series of documents, those of the Anglo-Saxon period, and 
those, subsequent to the Norman Conquest. The Anglo- 
Saxon kings apjjcar to have borrowed, partially, the 
style of their diplomas from the chanceries of their 
Frankish neighbours, introducing at the same time? 
modifications which give those docunients a particular character 
marking their nationality. In some r»f Ihe earlier examples we 
find that the lines of tlie foreign styk? are followed more or less 
rl(»scly ; but very soon a simpler mod* ! was ad(»pted which, while 
it varied in formulas from reign to reign, lasted in general con- 
struction down to the? time of the Norman Conquest. The royal 
charters were u.siially drawn up in l«itin, sometimes in Anglo- 
Saxon, and began w ith a preamble or cxf)rdium (in .some in.slan<?es 
preceded by an invo(?ation hc.'aded with the dirismou or with a 
cross), in the early tim(?s of a sim])le character, but, later, drawn 
out not infrequently to great l(?ngth in involved and l)ombastic 
periods. 'JTif?n immediately followed the disposing or granting 
clause, often accompanied w ilhafeww'ords explaining the motive, 
such as, for the good of the soul of the grantor ; and the text was 
closi’d wdth final clauses of varying extent, protecting the deed 
iigain.st infringement, &'c. In early examples the dating elaiJ.se 
gave the day and month (often according if) the Roman calcixlar) 
and the year of the indirtion : but the year of the Incarnatir)n was 
also immediately adopted ; and, later, the regnal year also. 'Hie 
position of this clause in the chart<?r W'as subject t(.) variation, 
llie suKscriptions of the king and of the personages witnessing 
the deed, each preceded by a cross, but all written bv the hand 
of the scribe, usually closed the charter. A peculiarity was the 
introduction, in many instances, either in the body of the charter. 
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or in a separate paragraph at the end^ of the boundaries of the 
land granted, witten in the native tongue. The sovereigns of 
the several kingdoms of the Heptarchy, as well as those of the 
United Kingdom, usually styled themselves rex. But from the 
time of iKthclstan, a.d. 825-840, they also assumed fantastic 
titles in liie text of their cliarters, such as : rex ei primicerius, rex 
et rector y gubernator et rector, monarchus, and particularly the Greek 
bastlms, and basileus indtistrius. At the same time the name of 
Albion was also frequently used for Britain. 

A large number of documents of the Anglo-Saxon period, dating 
from the 7th century, has survived, both origind and copies 
entered in chartulsiries. Of distinct documents there arc nearly 
two hundred ; but a large proportion of these must be set aside 
as copies (both contempora^ and later) or as spurious deeds. 

Although there is evidence, as above stated, of the use of seals 
by certain of the Mercian kings, the method of authentication of 
diplomas by seal impression was practically unknown to the 
Anglo-Saxon sovereigns, save only to Edward the Confessor, who, 
copying the custom which obtained upon the continent, adopted 
the use of a great sc*al. 

With the Norman Conquest the old tradition of the Anglo- 
Saxons disappeared. The Conqueror brought with him the 
practice of tlie Roman chancery, which naturally followed the 
Capetian model ; and his diplomas of English origin differed only 
from those of Normandy by the addition of his new style, rex 
Anglorum, in the superscription. But even from the first there 
was a tendency to simplicity in the new English cliancery, not 
improbably suggested by the brief formalities of Anglo-Saxon 
charters, and, side by side with the more formal royal diplomas, 
others of shtirlcr form and less ceremony were issued, which by 
the reign of Henry IT. quite superseded the more solemn docu- 
ments. These simpler charters began with the royal superscrip- 
tion, the address, and the salutation, e.g. Willelmus, Dei gratia rex 
Anglorutn, N. episcopo et omnibus baronibus et fidelibus suis 
Francis ct A nglis salutem. Then followed the notification and the 
grant, e,g. Sciatis me concessisse, &c., generally without final 
clauses, or, if any, brief clauses of protection and warranty ; and, 
at the emd, the list of witncs.ses and the date. The regnal year 
was usually cited ; but the year of the Incarnation was also 
sometimes given. The great seal was appended. To some of the 
Conqueror'S charters his subscription and those of his queen and 
sons arc attached, written by the scribe, but accompanied with 
crosses which may or may not be autograph. By the reign of 
John th(* simpler form of royal charters had taken final shape, 
and from this time the acts of the kings of England have been 
classified under three heads : viz. (i) Charters, generally of the 
pattern described above; (2) Letters patent, in which the address 
is general, Universis presenles litteras inspccturis, &c. j the cor- 
roborative clause describes the character of the document. In 
ciijus rei testimonium has liter as nostras fieri fecimus patentes ; the 
king himself is his own witness. Teste me ipso ; and the great seal 
is appended ; (3) Close letters, administrative documents convey- 
ing orders, the king witnessing. Teste me ipso. 

The style of the English kings down to John was, with few 
exceptions, Rex Anglonim ; thenceforward, Rex Angliae, Henry 
II. added the feudal titles, dux Normannorum et Aquitanorum et 
corns A ndegavorum,\i\\\A\ Henry 111. curtjiiled to duxAquitaniae. 
John added the title do minus Hiberniae ; Edward III,, on claim- 
ing the crown of France, styled hini.self rex Angliae ct Franciae, 
the same title being b(*rne by successive kings down to the year 
1801 ; and Henry VIII., in 1521, assumed the title of fidei 
defensor, 'I'he formula Dei gratia does not consistently accompany 
the royal title until the reign of Henry 11 ., who adopted it in 1173 
(sec 1 -. Delisle, Memoiresur la chronologic des chartes de Henri IJ, 
in the BibL de Vicole des Chartes, Ixvii. 361-401). 

The forms adopted in the royal chanceries were naturally 
imitated in the composition of private deeds which in all countries 
form the mass of material for historical and diplomatic 
research. The student of English diplomatic will soon 
remark how readily the private charters, especially 
conveyances of real property, fall into classes, and how 
stereotyped the phraseology and formulae of each class become. 


only modified from time to time by particular acts of legislation^ 
The brevity of the early conveyances is maintained through 
successive generations, with only moderate growth as time 
progresses through the 12th, 13th and 14th centuries. Tl)e 
different kinds of deeds which the requirements of society have 
from time to time called into existence must be learned by the 
student from the text-books. But a particular form of document 
which was especially in favour in England should be mentioned. 
This was the chirograph (Gr. x^ip, a hand, ypd<l>€iv, to write), 
which is found even in the Anglo-Saxon period, and which got its 
name from the word chirographum, cirograpkum or cyrographum 
being written in large letters at the head of the deed. At first the 
word was written, presumably, at the head of each of the two 
authentic copies which the two parties to a transaction w^ould 
require. Then it became the habit to use the word thus written 
as a tally, thd two copies of the deed being written on one sheet, 
head to head, with the word between them, which was then cut 
through longitudinally in a straight, or more commonly waved or 
indented {in modum dentium) line, each of the two copies thus 
having half of the word at the head. Any other word, or a series 
of letters, might thus be employed ; and more than two copies 
of a deed could thus be made to tally. The chirograph w^as the 
precursor of the modem indenture, the commonest form of 
English deeds, though no longer a tally. In other countries, the 
notarial instrument has performed the functions which the 
chirograph and indenture have discharged for us. 

AuTHoaTTiF.s. — General treatises, handbooks, &c., arc J. Mabillon, 
De re diplomatica (1700) ; Tassin and ToustaLn, Nouveau Traits, de 
diplomatique (1750-1765) ; T. Madox, J'ormulare A nglicauum (1702) ; 
G. Hickes, Lingnarum septentrionalium thesaurus (1703-1705); 
F. S. Maffei, Istoria diplomatica (1727) ; G. Marini, / Papiri diplo- 
matici (1805) ; G. Bessel, Chronicon Gotwicemc {De diplomatihus 
imperatorum ac regum Germaniae) (1732) ; A. Fumagalli, Dclle 
istituzioni diplomatiche (1802) ; M. F. Kopp, Palaeographia critica 
(1817-1829) ; K. T. G. Schunetnann, Vcrsuch eines vollstdndigcn 
Systems der DipUmatih (1818) ; T. Sick(‘l, Lehtr von den Vrhuuden 
dcf ersten Karolinger (J867) ; J. Fickcr, lieitrdgr zttr Urkundentchre 
(1877-1878) ; A. Gloria, Compendio delle lezioni di palcografia e 
diplomatica (1870) ; C. Paoli, Programma scolastico di palcografia 
Latina e di diplomatica (1888-1890) ; H. Bresslau, Handbuch der 
Vfkundenlehre fUf Deutschland und Jlalien (1889) ; A. Giry, Manuel 
de diplomatique (1894) ; F. Leist, V rhundenlehre (1893) ; E. M. 
Thompson, Hamihook of Greek and Latin Palaeography, cap. xix. 
(1906) ; J. M. Kemlde, Codex diplomaticus aevi Saxonici (1839- 
1848) ; W. G. Birch, Cartularium Saxonicum (1885-1893) ; J. Munoz 
y Rivero, Manuel de palcografia diplomatica Espanola (1890); 
M. Russi, Palcografia e diplomatica de* documenti dclle provincie 
Napolitane (1883). Facsimiles are given in J. B. Silvestre, Paleo- 
graphic universelle (English edition, 1850) ; and in the Facsimiles, 
&c., published by the Palaeographical Society (1873-1894) and the 
New Palaeographical Society (1903, &c.) ; and also in the following 
works : — A. Chanipollion-Figeac, Chartes ct manuscrits sur papyrus 
(1840) ; J. A. Letronne, Diplomes et chartes de Vipoque miro- 
vingienne (1845-1866); J. Tardif, Archives de I* Empire : Facsimile 
de chartes ct diplbmes mirovingiens et carlovingtens (1866) ; 
(i. II. Pettz, Schrifttafeln zum Gebrattch bet diplomatischen 
Vorlesitngen (1844-1869) ; H. von Sybcl and T. Sickel, Kaiser- 
urkunden in Abbildungen (1880-1891); J. von Pfliigk-IIarttung, 
Specimina selecta chartarum Pontificum Romanorum (1885-1887) ; 
Specimina palaeographica regestorum Romanorum pontificum (1888) ; 
Rccueil de facsimiles d I’usagc de Vl^cole des Charles (not published) 
(i8So, &x.) ; J. Muiioz y Rivero, Chrestomathia palaeographica : 
scripturac Hispanae veteris specimina (1890) ; E. A. Bond, F'ac- 
similes of Ancient Charters in the British Museum (1873-1878) ; 
W. B. Sanders, Facsimiles of Anglo-Saxon Manuscripts (charters) 
(1878-1884) ; G. F. Warner and II. J. Ellis, Facsimiles of Royal and 
other Charters in the British Museum (1903). (E. M. T.) 

DIPOENUS and SCYLLIS, early Greek sculptors, who worked 
together, and are said to have been pupils of Daedalus. Pliny 
assigns to them the date 580 b.c., and says that they worked at 
Sicyon, which city from tiieir time onwards became one of the 
great ^ools of sculpture. They also made statues for Clconae 
and Argos- lliey worked in wood, ebony and ivory, and 
apparently also in marble. It is curious that no inscription 
bearing their names has come to light. 

DIPPEL, JOHANN KONRAD (i 673 -i 734 )> German theologian 
and alchemist, son of a Lutheran pastor, was born at the castle of 
Frankenstein, near Darmstadt, on the loth of August 1673. He 
studied theology at Giessen. After a short visit to Wittenberg 
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he went to Strassburg, where he lectured on alchemy and chiro- 
mancy, and occasionally preached. He gained considerable 
popularity, but was oblig^ed after a time to quit the city, owing to 
his irregular manner of living. He had up to this time espoused 
the cause of the orthodox as against the pietists ; but in his two 
first works, published under the name “ Christianus Democritus,” 
Orthodoxia Orthodoxorum (1697) and Papismus vapulans Pro- 
testantium (1698), he assailed the fundamental positions of the 
Lutheran theology. He held that religion consisted not in dogma 
])ut exclusively in love and self-sacrifice. To avoid persecution 
he was compelled to wander from place to place in Germany, 
Holland, Etenmark and Sweden^ He took the degree of doctor 
of medicine at Leiden in 1711^ He discovered Prussian blue, 
and by the destructive distillation of bones prepared the evil- 
smelling product known as Dippel’s animal oil. He died near 
Berleburg on the 25tli of April 1734. 

An enlarged edition of Dippcl's collected works was published at 
Brrloburg in 1743. See the biographies by J. C. G. Ackermann 
(Leipzig, 1781), 11 . V. Hoffmann (Darmstadt, 1783), K. Ilonning 
(18S1) and W. Bender (Bonn. 1882) ; also a memoir by K. Bucher in 
the Hislorisches Taschenhuch for 1838. 

DIPSOMANIA (from Or. Slipa, thirst, and fiavia, madness), 
a term formerly applied to the attacks of delirium (^.».) caused 
by alcoholic poisoning. It is now sometimes loosely used as 
equivalent to the condition of incurable inebriates, but strictly 
should be confined to the pathological and insatiable desire for 
alcohol, sometimes occurring in paroxysms. 

DIPTERA (8is, double, irrcfni, wings), a term (first em- 
ployed in its modern sense by l.innaeus, Fauna Suecica, ist 
ed., 1746, p. 306) used in zoological classification for one of tlic 
Orders into which the Hexapocla, or Insc^cta, arc divided. The 
relation of the Diptera (two-winged flies, or flics proper) to the 
other Orders is dealt with under Hexapoda (^.^^). 

The chief characteristic of the Diptera is expressed in the name 
of the Order, since, with the exception of certain aberrant and 
apterous forms, flies possess but a single pair of membranous 
wings, which are attached to the meso-tliorax. Wing-covers and 
hind-wings are alike iibsent, and the latter are represented by a 
pair of little knobl)ed organs, the halteres or balancers, which 
have a controlling and directing function in flight. The other 
stnicl.ural characters of the Order may be briefly summarized 
as : — ^mouth-parts adapted for piercing and sucking, or for 
suction alone, and consi.sting of a prolxiscis formed of the labium, 
and enclosing modifications of the other usual parts of the mouth, 
some of which, however, may be wanting ; a thorax fused into 
a single mass ; and legs with five-jointed tarsi. The wings, which 
are not capable of being folded, are usually transparent, but 
occasionally pigmented and adorned with coloured spots, 
blotches or bands ; the wing-membrane, though sometimes 
clothed with minute hairs, seldom bears scales ; the wing-veins, 
which arc of great imporUince in the classification of Diptera, 
are usually few in number and chiefly longitudinal, there b(ung 
a marked paucity of cross-veins. In a large number of Diptera 
an incision in the posterior margin of the wing, near the base, 
marks off a small lobe, the posterior lobe or alula, while connected 
with this but situated on the thorax itself there is a pair of 
membranous scales, or squamae, which when present serve to 
conceal the halteres. I'he antennae of Diptera, which are also 
extremely important in classification, are thread-like in the more 
primitive families, such as the Tipulidae (daddy-long-legs), where 
they consist of a considerable number of joints, all of which 
except the first two, and sometimes also the last two, are similar 
in shape ; in the more specialized families, such as the Tabanidae 
(horse-flies), Syrphidae (hover-flies) or Muscidae (house-flie.s, 
blue-bottles and their allies), the number of antennal joints is 
greatly reduced by coalescence, so that the antennae appear to 
consist of only three joints. In these forms, however, the third 
joint is really a complex, which in many families bears in addition 
a jointed bristle (arista) or style, rei)resenting the terminal joints 
of the primitive antenna. Although in the c.asc of the majority 
of Diptera the body is more or less clothed with hair, the hairy 
covering is usually so short that to the unaided eye the insects 
appear almost bare ; some forms, however, such as the bee-flies 


(Bmnbylius) and certain robber-flies (Asilidae) are conspicuously 
hairy. Bristles arc usually present on the legs, and in the case of 
many families on the body also ; tliose on the head and thorax 
are of great importance m classification. 

Between 40,000 and 50,000 species of Diptera arc at present 
known, but tliese are only a fraction of those actually in existenai. 
The species recognized as British numlxjr some 2700, but to this 
total additions are constantly being made. As a rule flies are of 
snjall or moderate size, and many, such as certain blood-sucking 
midges of the genus Ceratopogon^ are even minute ; as extremes 
of size may be mentioned a common British midge, Cerainpogon 
variusy the female of which measures only i J millimetre, and the 
gigantic Mydaidaeoi Central and South America as well as certain 
Australian robber-flies, which have a body ij in. long, with a 
wing-expanse of 3] in. In bodily form Diptera present l>vo main 
types, either, as in the case of the more primitive and generalized 
families, they are gnat- or midge-like in shape, w'ith slender 
bodies and long, delicate legs, or else they exhibit a more or less 
distinct resemblance to the common house-fly, having compact 
and stoutly built bodies and legs of moderate length. Diptera 
in general are not remarkable for brilliancy of coloration ; as a 
rule they are dull and inconspicuous in hue, the prevailing body- 
tints being browns and greys; occasionally, however, more 
especially in species {Syrphidae) tliat mimic Ilymenoptcra, the 
body is conspicuously banded w'ith yell(»w ; a few are metallic, 
such £is the species of Formosia, found in the islands of the East 
Indian Archipelago, w'hi('h arc among the most la'illiant of all 
insects. The sexes in Diptera arc usually alike, though in a 
number of families with short antennae the males are distinguished 
by the fact that their (;yes meet togetluT (or nearly so) on tlie 
forehead. Metamorphosis in Diptera is complete ; the larvae are 
utterly different from the perfect insects in appearance, and, 
although var>’ing greatly in outw'ard form, are usually footless 
grubs ; those of the Muscidae are generally known as maggots. 
The pupa cither shows the aj)pendages of the perftr.t insect, 
though these are encased in a sheath and adher«*nt to the body, 
or else it is entirely concealed within the hardened and contracted 
larval integument, which forms a barrel-shaped protecting 
capsule or pupariura. 

Diptera are divided into some sixty families, the exact classi- 
fication of which has not yet been finally settled. Tlie majority 
of authors, how'ever, follow Brauer in dividing the order into 
two sectitms, Orthorrhapha and Cyclorrbajiha, according to the 
manner in which the pujia-casc splits to admit of the esc;ape of the 
perfect inse.ct. 1’he ge neral characteristics of the pupae in these 
two sections have already l>een described. 

In the Orthorrhuplia, in the pui>ae of which the appendages 
of the perfect insect are usually visible, the pupa-case generally 
splits in a straight line down the back near the cephalic end ; in 
front of this longitudinal cleft there may be a small transverse 
one, the two together forming a T-shsqied fissure. In the 
Cyclorrhapha on the other hand, in which the actual pupa is 
concealed within the hardeneMl larval skin, the imago escapes 
through a circular orifice formed by pushing off or through the 
head end of the puparium. The Diptera Orthorrhapha incliidi^ 
the more primitive and less specialized families such as tlie 
Tipulidae (daddy-long-legs), Culicidac (gnats or nioscjuitoes), 
Chironomidac (midges), Mycetophilidac (fungiis-niidges). Tab- 
anidae (horse-flies), Asilidae (roblxT-flies), &c. 'I'hc Diptera 
Cyclorrhapha on the other hand consist of the niost highly 
specialized families, such as the Syrphidae (hl»^'er-flies), Oesiridae 
(hot and warble flies), and Muscidae (sensu la/iore— thv house-fly 
and its allies, including tsetse-flies, flesh-flies, Tarhifiinae, or flies 
the larvae of which arc internal parasites of caterpillars, &c.). 
It is customary to divide the Ortluirrhaplia into the two divisions 
Nematocera and Brachycera, in the former of which the antennae 
arc elongate and in a more or less ])rimitive condition, as described 
above, while in the latter these organs arc short, anfl, as already 
explained, apparently composed of only three joints. 

Within the divisions named — Orthorrhapha Nematocera, 
Orthorrhapha Brachycera and Cyclorrhapha — the constituent 
families are usually grouped into a series of ** superfamilies,” 
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distinguished by features of structure or habit. Certain extremely 
aberrant Diptera, which, in consequence of the adoption of a 
parasitic mode of life, have undergone great structural modifica- 
tion, arc further remarkable for their peculiar mode of reproduc- 
tion, on account of which the families composing the group are 
often termed Pupipara. In these forms the pregnant female, 
instead of laying eggs, as Diptera usually do, or even producing 
a number of minute living larvae, gives birth at one time but to 
a single larva, which is retained within the oviduct of the mother 
until adult, and assumes the pupal state immediately on extrusion. 
The Pupipara are also termed Eproboscidea (although they 
actually possess a well-developed and functional proboscis), and 
by some dipterists the Eproboscidea are regarded as a suWder 
and contrasted as such with the rest of the Diptera, which are 
styled the suborder Proboscidea. By other writers Proboscidea 
and Eproboscidea are treated as primary divisions of the 
(Vclorrhapha. In reality, however, the families designated 
JOproboscidca {Hippohoscidae, Bratdtdae, Nycteribiidae and 
Strehlidae)y arc not entitled to be considered as constituting either 
a suborder, or even a main division of the Cyclorrhapha ; they 
are simply Cyclorrhapha much modified owing to parasitism, and 
in view of the closely similar mode of reproduction in the tsetse- 
flies the special designation Pupipara should be abandoned. 
Before leaving the subject of classification it may be noted in 
passing that in 1906 Professor I.amccre, of Bnissels, proposed a 
scheme for the classification of Diptera which as regards both the 
limits of the families and their grouping into higher categories 
differs considerably from that in current use. 

Little light on the relationship and evolution of the various 
families of Diptera is afforded by fossil forms, since as a rule the 
latter are readily referable to existing families. With the excep- 
tion of a few species from the Solcnhofcn lithographic Oolite, 
fossil Diptera belong to the Tertiary Period, during which 
the members of this order attiiinsd a high degree of development. 
Tn amber, as proved by the deposits on the shores of the Baltic, 
the prov(Tbiiil “ fly ” is more numerous than any other crea- 
tures, and with very few exceptions representsitives of all the 
existing families have been found. The famous Tertiary beds 
at Florissant, Colorado, have yieldtul a considerable number 
of remarkably well-preserved Tiptdidae (in which family aie 
included the most primitive of existing Diptera), as also species 
belonging to other families, such as Mycetophilidae and even 
Oestridae. 

Diptera as an order are probably more widely distributed over 
the earth’s surface than are the representatives of any similar 
division of the animal kingdom. Flies seem capable of adapting 
thetnselvos to extremes of cold equally as well as to those of heat, 
and species belonging to the order are almost invariably included 
in the collections brought back by members of Arctic expeditions. 
Others are met with in the most isolated localities ; thus the 
Rev. A. IC. Eaton discovered on the desolate shores of Kerguelen’s 
Island apterous and semi-apterous Diptera (Tipulidae and 
Ephydridae) of a degraded type adapted to the climatic peculi- 
arities of the locality. Many bird parasites belonging to the 
Hippoboscidai' have naturally been carried about the world by 
their hosts, while other spectics, such as the house-fly, blow-fly find 
drone-fly, have in like manner lx;en disseminated by human 
agency. Most families and a large proportion of genera are 
represented throughout the world, but in some cases {e.^. Glossina 
— see Tsktse-Fi.y) the distribution of a genus is limited to a 
contin(*nt. As a rule the general facies as well as dimensions arc 
remarkably uniform throughout a family, so that tropical species 
often differ little in appearance from those inhabiting temperate 
regions. Many instances of exaggerated and apparently un- 
natural striH'ture ru^vertheless occnir, as in the case of the genera 
Pangonta, Ncpnestrina, AchiaSy and the family Celyphidae, 

and, as might be expected, it is chiefly in tropical species that 
these peculiarities are found. To a geographical distribution of 
the widest extent, Diptera add a range of habits of the most 
diversific‘d nature ; they are both animal and vegetable feeders, 
an enormous number of species acting, especially in the lan^al 
stale, as scavengers in consuming putrescent or decomposing 


matter of both kinds. The phytophagous species are attached to 
various parts of plants, dead or abve ; and ihe carnivorous in like 
manner feed on dead or living flesh, or its products, many larvae 
being parasitic on living animals of various classes (in Australia 
the larva of a species of Muscidae is even a parasite of frogs), 
especially the caterpillars of Lepidoptera, which are destroyed in 
great numbers by Tachininae. The recent discovery of a blood- 
sucking maggot, which is found in native huts throughout the 
^eater part of tropical and subtropical Africa, and attacks the 
inmates when asleep, is of great interest. 

It may confidently be asserted that, of insects which directly 
or indirectly affect the welfare of man, Diptera form the vast 
majority, and it is a moot point whether the good effected by 
many species in the rapid clearii^ away of animal and vegetable 
impurities, and in keeping other insect enemies in check, counter- 
balances the evil and annoyance wrought by a large section of the 
Order. The part played by certain blood-sucking Diptera in the 
dissemination of disease is now well known (see Mosquito and 
Tsetse-PIy), and under the term myiasis medical literature 
includes a lengthy recital of instances of the presence of Dipterous 
larvae in various parts of the living human body, and the 
injuries caused thereby. That Diptera of the type of the common 
house-fly arc often in large measure responsible for the spread 
of such diseases as cholera and enteric fever is undeniable, and 
as regards blood-sucking forms, in addition to those to which 
reference has already been made, it is sufficient to mention the 
vast army of pests constituted by the midges, sand-flics, horse- 
flies, &c., from the attacks of which domestic animals suffer 
equdly with man, in addition to being frequently Infested with 
the larvae of the hot and warble flies {Gastrophilus, Oestrus and 
Hypoderma). Lastly, as regards the phytophagous forms, there 
can be no doubt that the destruction of grass-lands by “ leather- 
jackets ” (the larvae of crane-flies, or daddy-long-legs , — Tipula 
oleracea and T. paludosa), of divers fruits by Ceratitis capiiata and 
species of Dacus, and of wheat and other crops by the Hessian-fly 
(Mayetiola destructor) and species of Oscinis, Chlorops^ &c., is of 
very serious consequence. 

With many writers it is customary to treat the fleas as a sub- 
order of Diptera, under the title Aphaniptera or Siphonaptera. 
Since, however, although undoubtedly allied to the Diptera, they 
must have diverged from the ancestral stem at an early period, 
before the existing forms of Diptera became so extremely 
specialized, it seems better to regard the fleas as constituting 
an independent order (see Flea). (E. E. A.) 

DIPTERAL (Gr. for “ double-winged ”), the architectural term 
applied to those temples which have a double range of columns in 
the peristyle, as in the temple of Diana at Ephesus. 

DIPTYCH (Gr. SiVtvxos, two-folding), (i) A tablet made 
with a hinge to open and shut, used in the Roman empire for 
letters (especially love-letters), and official tokens of the com- 
mencement of a consuFs, praetor’s or aedile’s term of oflSice. The 
latter variety of diptych was inscribed with the magistrate’s name 
and bore his portrait, and was issued to his friends and the public 
generally# I’hey were made of boxwood or maple. More costly 
examples were in cedar, ivory {q-v,), silver or sometimes gold. 
They were often sent as New Year gifts. 

(2) Tn the primitive church when the worshippers brought their 
own offerings of bread and wine, from which were taken the 
Communion elements, the names of the contributors were 
recorded on diptychs and read aloud. To these names were early 
added those of deceased members of the community whom it w'as 
desired to commemorate. This custom rapidly developed into 
a kind of commemoration of saints and benefactors, living and 
dead ; especially, in each church, were the names of those who 
had been its bishops recorded. The custom was maintained until 
the lists became so long that it was impossible to read them 
through, and the obseiv'^ance in this form had to be abandoned. 
The insertion of a name on the diptych, thereby securing the 
prayers of the church, was a privilege from which a person could 
be excluded on account of suspicion of heresy or by the intrigues 
of enemies. His name could, if written, be expunged under 
similar circumstances. The names thus wTitten were read from 
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the ambo^ in which the diptych was kept. The reading of these 
names during the canon of the mass gave rise to the term canoniza- 
tion, By various councils it was ordained that the name of the 
pope should always be inserted in the diptych list. 

The addition of dates resulted from the custom of recording 
baptisms and deaths ; and thus the diptych developed into a 
calendar and formed the germ of the elaborate system of 
festologies, martyrologies and calendars which developed in 
the church. 

The diptych went by various names in the early church — 
mystical tablets, anniversary books, ecclesiastical matriculation 
registers or books of the living. According to the names in- 
scribed, bishops, the dead or the living, a diptych might be a 
diptycha episcoporum, diptycha mortuorum or diptycha vivorum. 

In course of time the list of the names swelled to such propor- 
tions that the space afforded by the diptych was insufficient. A 
third fold was consequently provided, and the tablet became a 
triptych (though the name diptych was retained as a general term 
for the object). Further room was afforded by the insertion of 
leaves of parchment or wood between the folds. The custom of 
reading names from the diptychs died out about the 8th century. 
The diptychs, however, were retained as altar ornaments. From 
the original consular documents onwards, the outsides of the 
folds had alw^ays been richly ornamented, and when tliey ceased 
to be of immediate practical use they became merely decora- 
tive. Instead of the list of names the inside was ornamented 
like the outer, and in the middle ages the best painters of the 
day would often paint them. When folded, the portraits 
of the donor and his wife might be shown ; when open there 
would be three paintings, one on each fold, of a religious 
character. (R. a. S. M.) 

DIR, an independent state in the North-West Frontier Province 
of India, lying to the north-east of Swat. Its importance chiefly 
arises from the fact that it commands the greater part of the route 
between C'hitral and the Peshawar frontier. The quarrels and 
intrigues between the khan of Dir and Umra Khan of Jandol were 
among the chief events that h^d up to the Chitral ('ampaign of 
1895. louring that expedition the khan made an agreement with 
the British Government to keep the road to Chitral open in return 
for a subsidy. Including the Bashkars,an aboriginal tribe allied 
to the Torwalsand Garhuis, who inhabit Panjkora Kohistan, the 
population is estimated at about 100,000. 

DIRGE, in Greek legend, daughter of Helios the sun-god, the 
second wife of Lycus, king of Thebes. She sorely persecuted 
Antiope, his first wife, who escaped to Mount Cithaeron, where 
her twin sons Amphion and Zethus were being brought up by a 
herdsman who w'as ignorant of their parentage. Having recog- 
nized their mother, the sons avenged her by tying Dira? to the 
horns of a wild bull, which dragged her about till she died. Her 
body was cast into a spring near Thebes, which was ever after- 
wards called by her name. Her punishment is the subject of the 
famous group called “ The Farnese Bull,” by Apollonius and 
Tauriscus of Tralles, in the Naples museum (sec Greek Art, 
Plate I. fig. 51). 

DIRECT MOTION, in astronomy, the apparent motion of a body 
of the solar sy.stem on the celestial sphere in the direction from 
west to east ; so called because this is the usual direction of 
revolution and rotation of tlie heavenly bodies. 

DIRECTORS, in company law, the agents by whom a trading 
or public company acts, the company itself being a legal ab- 
straction and unable to do anything. As joint-stock companies 
have multiplied and their enterprise has extended, the position of 
directors has become one of increasing influence and importance. 
It is they who control the colossal funds now' invested in trading 
companies, and who direct their policy (for shareholders are 
.seldom more than dividend-drawers). Upon their uprightness, 
vigilance and sound judgment deptmds the welfare of the greater 
part of the trade of the country concerned. It is not to be 
wondered at that in view of this influence and independence of 
action the law courts have held directors to a strict standard 
of duty, and that the parliament of the United Kingdom has 
singled out directors from other agents for special legislation in 
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the Directors Liability Act 1890, the Larceny Act 1861, the 
Companies Act 1867 and the Winding-up Act 1890. 

The first director of a company are generally appointed by the 
articles of association. Their consent to act must now, under the 
Companies Act 1908, be filed with the registrar of joint-stock com- 
panies. Directors other than the first are elected at the annual 
general meeting, a certain proportion of the acting directors— 
usually one-third— retiring under the articles by rotation each 
year, and their places being filled up by election. A share (lualifi- 
cation is nearly always required, on the w'ell-rccognized principle 
that a substantial stake in the undertaking is the best guarantee 
of fidelity to the company's interests. A director once appointed 
cannot be removed during his term of office by the shareholdiTs, 
unless there is a special provision for that purpose in the artit'les 
of association j but a company may dismiss a director if the 
articles — as is usually the case — authorize dismissal. The 
authority and pow'crs of directors are prima facie those necessary 
for carrying on the ordinary business of the company, but it is 
usual to define the more important of such powers in the articles 
of association. For instance, it is commonly prescribed how' and 
when the directors may make calls, to what amount they may 
borrow, how they may invest the funds of the company, in what 
circumstances they may forf(‘it shares, or veto transfers, in what 
manner they shall conduct their proreeding.s, and what shall 
constitute a (luorum of the board. Whenever, indeed, specific 
directions are desirable they may properly be given by the articles. 
But superadded to and supplementing these specific powers there 
is usually inserted in the articles a general power of management 
in terms similar to those of clause 55 of the model regulations for 
a company, known as Table A (clause 71 of the revised Table). 
The powers, whether general or specific, thus confided to directors 
are in the nature of a tnist, and the directors must exerci.se them 
w'ith a single eye to the benefit of the company. For instance, in 
allotting shares they must consult the interests of the company, 
not favour their friends. So in forfeiting .shares they must not use 
the power collusively for the purpose of relieviiig the shareholder 
from liability. To clo so is an abuse of the power and a. fraud on 
the other shareholders. 

It would give a very erroneous idea of the position and functions 
of directors to speak of them — as is sometimes done — as trustees. 
1 'hey are only tru.stees in the sense that cvtTv agent is. They are 
“ commercial men managing a trading concern for the lienefit of 
themselves and the other shareholders.” They have t(» carry on 
the company's Imsiness, to extend and consolidate it, and to do 
this they must have a free hand and a large discretion to deal with 
the exigencies of the commercial situation. This large discretion 
the law alU)W's them .so long as they keep within the limits set 
by the company’s memorandum and articles. They are not to be 
held liable for mere errors of judgment, still less for being de- 
frauded. That would make their position intolerable. All that 
the law requires of them is that they should be faithful to their 
duties as agents — “ diligent and honest,” to use the w'ords of Sir 
George Jessel, formerly masster of the rolls, 'i'hus in the matter of 
diligence it is a director's duty to attend as far as po.ssible all 
meetings of the board ; at the .same time non-attendance, unless 
gross, will not amount to negligence such as to render a director 
liable for irregularities committed by his co-directors in his 
ab.sence. A director again must not sign cheques without inform- 
ing himself of the purpose for which they are given. A director, 
on the same principle, mu.st not delegate his duties to others unless 
expre.ssly authorized to do so, as where the company’s articles 
empower the directors to appoint a committee. Directors may, 
it is true, employ .skilled persons, such as engineers, valuers f)r 
accountants, to assist them, but they must still exerciser their 
judgment as busine.ss men on the materials before them. Then in 
the matter of honesty, a director must not accept a present in ca.sh 
or shares or in any other form w'hatcver from the rompanv's 
vendor, because such a present is neither more nor less than a bribe 
to betray the interests of the company, nor must he make any 
profit in the matter of his ag(?ncy without the knowledge and 
consent of his principal, the company. He must not, in other 
w'ords, put himself in a position in w'hich his dut>' to the com[)any 
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and his own interest conflict or even may conflict. This rule often 
comes into plfiy in the case of contracts between a company and a 
director. There is nothing in itself invalid in such a contract, but 
the onus is on the director if he would keep such a contract to 
show that the company assented to his making a profit out of the 
contract, and for that purpose he must show that he made full and 
fair disclosure to the company of the nature and extent of his 
interest under the contract. It is for this reason that when a 
company’s vendor is also a director lie does not join the board 
until his co-directors have exercised an independent judgment on 
the propriety of the purchase. 

A director must also bear in mind — what is a fundamental 
principle of company management — that the funds of the 
company are entrusted to the directors for the objects of the 
company as defined by the company’s memorandum of associa- 
tion and authorized by the general law, and that they must not Ixj 
diverted from those objects or applied to purposes which are out- 
side the objects of the company, ultra vires, as it is commonly 
called, or outside the powers of management given by the share- 
lioklers to the directors. This does not abridge the large discre- 
tion allowed to directors in carrying on the business of the 
company. Tlie funds emlxirked in a trading company are 
intended to be employed for the acquisition of gain, and risk, 
greater or less according to circumstances, is necessarily incidenUd 
to such employment ; but it is quite another matter when 
direct(»rs pay dividends out of capital, or return capital to the 
shareholders, or spend money of the company in “ rigging *’ the 
market, or in buying the company’s shares or paying commission 
for underwriting the shares of the company except where such 
commission is authorized under acts of 1900 and 1907, incorpor- 
ated in the ('ompanies Act 1908. Directors who in these or 
any other ways misapply the funds of the compiuiy are guilty 
of what is technically known iis “ misfeasance ” or breach 
of trust, and all who join in the- misapplication are jointly and 
severally liable to replace tlie sums so misapplied. The remedy of 
the company for misfeiisiince, if the company is a going concern, 
is by action against the delimjuent directors : but where a 
(xmipany is being wound up, the legislature has, under the 
Winding-up Act 1890, provided a summary mode of proceeding, 
by which the olhcial receiver or liquidator, or any creditor or 
contributory of the company, may take out what is known as a 
misfeasance summons, to compel tJie deliiv]ucnt director or oflicer 
to repay the mistipplied moneys or majee compensation. The 
departmental committee of the Board of Trade in its report (July 
1906) recommended tliat the court should be given a discretionary 
power, analogous to that it already pos.scsscs in the case of 
trustees under the Judicial Trustees Act 1896, s. 3, to relieve a 
director (or a promoter) in certain cases from liability. This 
reeommendatum has been given effect to by s. 279 of the 
Companies Act 1908, which provides that, “ If in any proceeding 
against a director of a company for negligence or breach of trust 
it appears to a court that the director is or may be liable in respect 
of the n(‘gligenee or breach of trust, but has acted honestly and 
reasoniibly and ought fairly to t»e excused for the negligence 
or breach of trust, the court may relieve him either wholly or 
partly from his liability on such terms as the court may think 
proper.” 

Directors who circulate a prospectus contiiining statements 
whieh they know to be false, with intent to induce any person 
to Ix'come a shareholder, may be prosecuted under §84 of the 
Larceny Act 1 8b i . They are also liable criminally for falsification 
of the company’s books, and for this or any other criminal offence 
tlie court in winding up may, on the application of the liquidator, 
direct a prosecution. As to the liability of directors for state- 
ments or omissions in a prospectus see Company. 

In managing the affairs of the company directors must meet 
together and act as a body, for the company is entitled to their 
collective wisdom in council assembled. Board meetings are held 
at such intervals as the directors think expedient. Notice of the 
meeting must be given to all directors who arc within reach, but 
tlie notice need not specify the particular business to be trans- 
acted. The articles usually fix, or give the directors power to fix. 


what number shall constitute a quorum for a board meeting. 
They also empower the directors to elect a chairman of the board. 
The directors exercise their powers by a resolution of the board 
which is recorded in the directors’ minute-book. 

The court will not as a rule interfere with the discretion of 
directors honestly exercised in the management of the affairs of 
the company. The directors have prima facie the confidence of 
the shareholders, and it is not for the court to say that such con- 
fidence is misplaced. If the directors are dissatisfied with the 
management the remedy is in their own hands — they can call a 
meeting and elect a new board. 

A company’s articles usually provide for the payment of a 
certain sum to each director for his services during the year. 
When this is the case it is an authority to the directors to pay 
themselves the amount of such remuneration. The remuneration, 
unless otherwise expressly provided, covers all expenses incidental 
to the directors’ duties. A director, for instance, cannot claim to 
be paid in addition to his fixed remuneration his travelling 
experuscis for attending board meetings. 

When a company winds up, the directors’ powers of manage- 
ment come to an end. Their agency is superseded in favour of 
that of the liquidator. (E. Ma.) 

DIRECTORY, a term meaning literally Uiat which guides or 
directs, and so applied to a book or set of rules giving directions 
for public worship. The directorium or ordo of the Roman Church 
contains regulations as to the Mass and office to be used on each 
day throughout the year, and the word is found in the Directory 
for the Ptiblick Worship of God drawn up in 1644 at the West- 
minster Assembly. 'The term now usujilly signifies a book contain- 
ing the names, addres.ses and occupations, &c. of the inhabitants 
of a Umn or district, or of a similar list of the ii.scrs of a telephone 
supply, or of the members of a particular profession or trade. 
The name Direcioire or Directory was given to the body which 
held the executive power in France from October 1795 until 
Novemlier 1799 (sec French Revolution). 

DIRGE, a .song or hymn of mourning, particularly one sung at 
funerals or at a .service in commemoration of the dead. It is 
derived from the first word of the antiphon “ Dirige, Domine, 
Deus metis, in conspectu tuo viam meam ” (Guide, O Ltird, my 
God, my way in Thy sight), of the opening psalm in the office for 
the dead in the Roman Church. Tlie antiphon is adapted from 
verse 8 of Psalm v. 

DIRK, a dagger, particularly the heavy dagger carried by the 
Highlanders of Scotland. The dirk as worn in full Highland 
costume is an elaborately ornamented weapon, with cairngorms 
or other stones .set in the head of the handle, which has no guard. 
Inserted in the sheath there may be two small knives. The dirk, 
in the shape of a straight blade, with a small guard, some 18 in. 
long, is worn Vw midshipmen in the British navy. The origin of 
the word is doubtful. Tlie earlier forms were dork and durk, and 
the spelling dirk, adopted by Johnson, represents the pronuncia- 
tion of the second form. The name seems to have been early 
applied to the daggers of the Highlanders, but the Gaelic word is 
biodag, and the Iri.sh dtiirc, often stated to be the origin, is only an 
adaptation of the English word. It may be a corruption of the 
German Dolch, a dagger. The suggestion that it is an application 
of the ('hristian name “ Dirk,'’ the short form of “ Dielerich,” is 
not borne out, according to the New English Dictionary, by any 
u.se of this name for a dagger, and is further disproved by the 
earlier English spelling. 

DIRSCHAU, a town of Germany, in the kingdom of Prussia, 
province of West Prussia, on the left bank of the Vistula, 20 m. S. 
from Danzig and at the junction of the important lines of railway 
Berlin-Konigsbcrg and Danzig-Bromberg. Pop. (1905) 14,185. 
It has a Roman Catholic and a Protestant church and several 
schools. The river is here cro.ssed by two fine iron bridges. The 
older structure dating from the year 1857, originally used for the 
railway, is now given up to road traffic, and the railway carried 
by a new bridge completed in 1891. Dirschau has railway work- 
shops and manufactories of sugar, agricultural implements and 
cement. During the war with Poland, Gustavus Adolphus made 
it his headquarters for many months after its capture in 1626. 
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DISABILITY, a term meaning, in general, want of ability, and 
used in law to denote an incapacity in certain persons or classes of 
persons for the full enjoyment of duties or privileges, which, but 
for their disqualification, would be open to them ; hence, legal 
disqualification. Thus, married women, persons under age, 
insane persons, convicted felons are under disability to do certain 
legal acts. This disability may be absolute, wholly disabling the 
person so long as it continues, or partial, ceasing on discontinua- 
tion of the disabling state, as attainment of full age. 

DISCHARGE (adapted from the O. Fr. descharge, modem 
decharge, from a med. Lat. dtscargare, to unload, dis- and carricare, 
to load, cf. “ charge ”), a word meaning relief from a load or 
burden, hence applied to the unloading of a ship, the firing of 
a weapon, the passage of electricity from an electrified body, 
the issue from a wound, &c. From the sense of relief from an 
obligation, “ discharge ” is also applied to the release of a soldier 
or sailor from military or naval service, or of the crew of a 
merchant vessel, or to the dismissal from an office or situation. 
In law, it is used of a document or other evidence that can be 
accepted as proof of the release from an obligation, as of a receipt, 
on payment of money due. Similarly it is applied to the release 
in accordance with law of a person in custody on a criminal 
charge, and to the legal release of a bankrupt from further 
liability for debts provable in the bankruptcy except those 
incuiTed by fraud or debts to the crown. It is also applied to the 
reversal of an order of a court. In the case of divorce, where the 
rule n/si is not made absolute, the rule is said to be discharged. 

DISCHARGING ARCH, in architecture, an arch built over a 
lintel or architrave to take off the superincumbent weight. The 
earliest example is found in the Great Pyramid, over the lintels of 
the entrance passage to the tomb : it consisted of two stones only, 
resting one against the other. I’he same object was attained in 
the Lion Gate and the tomb of Agamemnon, both in Mycenae, and 
in other examples in Greece, where the stones laid in horizonhil 
courses, one projecting over the other, left a triangular hollow 
space above the lintel of the door, which was subsequently filled 
in by vertical sculptured stone pam^ls. The Romans freijuently 
employed th(j disc'.harging arch, and inside the portico of the 
Pantheon the architraves hav^e such arches over them. In 
the Golden Gateway of the palace of Diocletian at Spalato the 
discharging arches, semicircular in form, were adopted as archi- 
tectural features and de'corated with mouldings. 'Ihe same is 
found in the synagogues in Palestine of the 2nd century ; and 
later, in Dyziinthie arc-hitccture, these moulded archivolts aliove 
an architrave constitute one of the characteristics of the style. 
In the early (liristian churches in Rome, where a colonnade 
divided ofT the nave and aisles, discharging arches are turned in 
the frieze just above the architraves. 

DISCIPLE, properly a pupil, scholar (T.at. discipulus, from 
discere, to learn, and root seen in pupillus), but chiefly u.sed of 
the personal followers of Jesus Christ, including the inner circle 
of the Apostles {q.v.), 

DISCIPLES OF CHRIST, or Christians, an American Pro- 
testant denomination, founded by Thomas Campbell, his son 
Alexander Campbell {q,v,) and Barton Warren Stone (1 772-1844). 
Stone had been a Presbyterian minister prominent in the 
Kentucky revival of 1801, but had been turned against sectarian- 
ism and ecclesiastical authority becau.se tlu^ .synod had condemned 
Richard McNemar, one of his colleagues in the revival, for 
preaching (as Stone himself had done) counter to the Westminster 
Confession, on faith and the work of the Holy Spirit in conversion. 
He had organized the Springfield Pre.sbytery , but in 1804 with his 
five fellow ministers signed “ The T^ast Will and Te.stament of the 
Springfield Presbyteiy^,” giving up that name and calling them- 
selves “ Christians. Like Stone, Alexander Campbell had 
adopted (in 1812) immersion, and, like him, his two great desire.s 
were for Christian unity and the restoration of the ancient order 
of things. But the Campbelhte doctrines differed widely from the 
hyper-Calvinism of the Baptists whom they had joined in 1813, 
especially on the points on which Stone had quarrelled with 
the Presbyterians ; and after various local breaks in 1825-1830, 
when there were large additions to the Restorationists from 


the Baptist ranks, especially under the apostolic fervour and 
simplicity of the preaching of Walter Scott (1796-1861), in 1832 
the Reformers were practically all ruled out of the Baptist com- 
munion. The Campbells gradually lost sight of Christian unity, 
owing to the unfortunate experience with the Baptists and to the 
tone taken by those clergymen who had met them in debates ; 
and for the sake of Christian union it was peculiarly fortunate 
that in January 1832 at Lexington, Kentucky, the followers of 
the Campbells and those of Stone (who had stressed union more 
than primitive Christianity) united. Campbell objected to the 
name “ Christians ” as sectarian ized by Stone, but “ Disciples 
never drove out of use the name “ Christians.” 

During the Civil War the denomination escaped an actual 
.scission by following the neutral views of Campbell, who opposed 
slavery^ war and abolition. In 1849 American (Iiristian 
Missionary Society was formed ; it was immediately attacked as a 
‘‘ human innovation,” unwarranted by the New Teslament, by 
literal ists led in later years by Benjamin Franklin (secretary of the 
missionary society in 1857), who opposed all church music also. 
Isixac Errott (1820-1888) was the most prominent leader of the 
progre.ssive party, which was considered corruj)t and worldly 
by the litcralists, many of whom, in .spite of his efforts, broke off 
from the main body, especially in Indiana, Kentucky, Tennessee, 
Arkansas and I'exas. 

The main body appointed in i8c)o a standing coinmitLee on 
Christian union ; their aim in this respect is not for absorption, 
as was clearly shown by their answer in 1887 to overtures from 
the Protestant Episcopal (Iiurch regarding (‘hristian unity. The 
credal position of the l)isc.ipl»*s is sinqde : great stre.ss is put upon 
the phrase “ the C'hrist, the Son of the living (ind," and upon the 
recognition by Jesus of this confession as the foundation of Ilis 
church ; as to baptism, agreement with Baptists is only as to the 
mode, immersion ; this is considered “ the primitive confession 
of ('hrist and a gracious token of .salvation,” and as being “ for 
the remission of sins ” ; the Disciples generally deny the authority 
over (lirislians of the Old C ovenant, and Alexander Campbell in 
]xirticular held this view so fore.i])ly that he wi!.s accused by 
Baptists of “ throwing away the Old 'restanienl." 'I'lie Lord's 
Supper is celebrated e\cry Sunday, iht^ bread being iaoken by 
the coinmunicanls. The Diseijiles an* nut Unilarian in fact or 
tendency, but lli(‘y urge the use of simjik? New 'lestrinent 
phraseology as to the Cioclheud. Their church government is 
congregational. 

The growth of tlu* deiioTiiinaiion lias Iwcii greatesl in ihe states 
.iloiig the Ohio river, wlu nc.e they hax i- spread lliroiij^hout Ihe riiioii. 
In 1008 there wirre iiiinisltrrs ami 1 ,2^5, 123 rommiinic ants in the 
United States. 'Chere ;ire ( lunches in Canada, in (Ireal liiilain and 
in Australia. Bethany (‘olle;*e, at Bethany, We.st Vii/^inia, was 
chartered in i8.|o, and AlexamU'r ('atnphell. who had loiiiided it as 
Buttalo Seminary, was its ])resident until his death in iSMi : oilier 
colleges fomided liy the si.*cl are; Kentucky I'm versity. Lexington, 
Ky. ; Hiram (.'olk'ge, Hiram, Oliio (1850. until 1807 known as 
\V(rstern Reserve Eclectic Institute) ; BiitW ( olkrge. Iiidianatiolis. 
Indiana (1835) ; Christian Thii versity. Canton, Missouri (1851 ; 
coeducational) ; luireka College, in Woodford county, Illinois (1833 ; 
cofjducatiomil) ; Union Clirislian College, Mc'nnii, Ind. (r83i>); 
Tex.as C'hristi.'iii University. Waco, 'I'exas (1873, founded as Add 
Ran College at Thorp«‘’s Springs. removiTig to Waco in 1H03) ; Drake 
University, Des Momtvs, Iowa (1881) ; Milligan College, .Mill), ‘'an. 
Tennes.see (1882) ; Deli.ance Colk*ge. Deliance, O. (1883) ; ( Otmu' 
Uiiiver.sity, Lincoln. Nirlna.ska (j88<^) ; Elon College, Flon. North 
Carolina (i8t>o) ; .■\m(*ncan Univ(jrsily, Harriinan, 'IVnn. (1893) ; 
the Virginia Christi.an College, T.ynchliurg. Virginia (1003). and for 
negroes, the Southern Christian Institute, Edwards, Mi.s.si.ssippi 
(1877), and the Christian Bibk*. College, NerweasMe, Henry Ccninty. 
Ky. Theological seminaries are the Berkeley Bible S(.‘ininary, 
Bc*ik<dey, California (jfic/i) ; tlie Disciples' Diviiiily Mouse, Chicago. 
111 . (1894) ; and the Eugene Divinity School, Eugene, Oregon 
(18(^5). “ Bible chairs ” wenr established in state universities and 
elsowdiere by tlur Disciples, at the University ol Miciiigan (1893), 
at the University of Virginia (1899), at the University of Cakaitta 
(1900) and at the Ihiiversity of Kansas ( 1901 ). The denomination has 
publishing hou.ses in ('imannati, St Louis. Lotiisville and .Nashville. 

See Eirett Gates’s History of the Disciples of Christ (New 
York, Tcjos), in “ The Story of the Churches ’* series, and his Karly 
Relation and Separation of Baptists and Disciples (Chicago, 1904). 
a Univirrsity of Chicago doctoral thesis ; and B. B. 'l yler’s History 
of the Disciples of Christ in vol. xii. of “The American Church 
History Series “ (New York, 18(^4). 
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DISCLAIMER, a renunciation^ denial or refusal ; a disavowal 
of claims. In law the term is used more particularly in the 
following senses (i) In the law of landlord and tenant, the direct 
repudiation of that relation by some act on the part of the tenant. 
A disclaimer may be verbal or written, but in such case it must be 
.something more than a mere renunciation of the tenant’s title, or 
it mav be an act which is wholly inconsistent with the existence of 
such relation, as the setting up by the tenant of a distinct title 
either in himself or some third party. (2) In the law of bank- 
ruptcy, where any part of the property of a bankrupt consists of 
land of any tenure burdened with onerous covenants, of stocks or 
shares in companies, of unprofitable contracts, or of any property 
that is unsaleable, or not readily saleable, by reason of its binding 
the possessor to the performance of any onerous act, the trustee, 
notwithstanding that he has endeavoured to sell or has taken 
possession of the property, or exercised any act of ownership in 
relation to it, may, subject to certain provisir)ns, by wTiting si^ed 
by him, at any time within twelve months after tlie first appoint- 
ment of a trustee, “ disclaim ” the property (sec Bankruptcy). 
(3) In the law of trusts, disclaimer is the refusal or renunciation of 
the office or duties of a trustee. It is an undisputed rule that no 
one is compellable to undertake a trust, so that as soon as a person 
knows he has been appointed a trustee under some instrument, he 
should determine whether he will accept the office or not. Dis- 
claimer of trust should be by deed, as admitting of no ambiguity, 
but it may be by conveyance to other accepting trustees, or orally, 
or by written declaration, or even by conduct. (4) In the law of 
patents, disclaimer is the renunciation, by amendment of specifica- 
tions, of the portion of an inventor’s claim to protection. 

DISCOUNT'. (1) A money-market term for the price paid in 
order to obtain immediate realization of a bill not yet due. If a 
bill for £100 due six months hence is di.scounted at the rate of 
3 % annum, its holder will obtain {qS, los. in c;i.sh for it. 
(2) A Stock-Exchange term applied to a security, not fully paid, 
which has fallen below its issue price, and so is said to stand at so 
much discount. See Pukmium. 

DISCOVERY, in law, the. revealing or disclosing of any matter. 
'Plui Kngli.sh common law courts were originally unable to compel 
a litigant before a trial to disclose the fads and df)cumcnts on 
which Ik* relied. In equity, however, a different rule prevailed, 
there being an absolute right to discovery of all material facts on 
which a case was founded. Now the practice is regulated by the 
Rules of the Supreme Court, 1 8S3, Order 31 . Discovery is of two 
kinds, namely, by interrogatories and by affidavit of documents, 
proviskm being also made for the production and inspection of 
d(»cuments. WhiTc a party to a suit can make an affidavit 
stating that in his lielicf certain specified documents arc or have 
been in the possession of some other party, the court may make an 
order that, such party state on afiidavit whether he has or ever hjid 
anv of those documents in his possession, or if he has parted with 
them or what has become of them. A further application may 
then be made by notice to the party who has admitted possession 
of the documcuits for production and inspection. Copies also may 
be taken of the more important documents. There is also dis- 
covery of facts obtained by means of interrogatories, i.e. written 
questions addressed on behalf of one party, before trial, to the 
other party, who is bound to answer them in writing upon oath. 
In order to prevent nccd!(*ss expense the party seeking discovery 
must first secure the costs of it by paying into court a sum of 
moTW'v, generally not Ic^s than five pounds. See also Evidence. 

DISCUS (Gr. ^lOTKo^, disk), a circular plate of stone, later of 
metal, which w^as used by the ancient Greeks for throwing to a 
distance as a gymnastic exercise. Judging from specimens found 
by excavatt)rs, the ancient discus was about 8 or q in. in diameter 
and weighed from to 5 lb, although one of bronze, preser\’ed 
in the British Museum, weighs over 8 lb. Sometimes a kind of 
riuoit, spherical in form, was used, through a hole in which a thong 
was passed to assist the athlete in throv»ing it. The sport of 
throwing the discus was common in the time of Homer, who 
mentions it repeatedly. It formed a part of the pentathlon , or 
quintuple games, in the ancient Olympic. Games. Statius, in 
Thebais, 646-721, fully describes the use of the discus. In the 


British Museum there is a restored copy of a statue by Myron 
(see Greek Art, Plate IV. fig. 68) of a discus-thrower (discobolus) 
in the act of hurling the missile ; but the investigations of N. £. 
Norman Gardiner ^ow that a wrong attitude has been adopted 
by the restorer. 

Throwing the discus was introduced as an event in modern 
athletics at the revived Olympic Games, first held at Athens in 
1896, and since that time it has become a recognized event in the 
athletic champion.ship meetings of several European nations, as 
well as in the United States, where it has become very popular. 
According to the American rules the discus must be of a smooth, 
hard-wood body without finger-holes, weighted in the centre with 
lead disks and capped with polished brass disks, with a steel ring 
on the outside. Its weight must be 4J lb, its outside diameter 
8 in. and its thickness at the centre 2 in. It must be thrown from 
a 7-ft. circle, which may not be overstepped in throwing, and the 
throw is measured from the spot where the discus first strikes the 
ground to the point in the circumference of the circle on a line 
Iietween the centre and the point of striking. 

DISINFECTANTS, substances employed to neutralize the action 
of pathogenic organisms, and prevent the spread of contagious or 
infectious disease. The efficiency of any disinfectant is due to 
its power of destroying, or of rendering inert, specific poisons or 
disease germs. Therefore antiseptic substamces generally are to 
this extent disinfectants. So also the deodorizers, which act 
by oxidizing or otherwise changing the chemical constitution of 
volatile substances disseminated in the air, or which prevent 
noxious exhalations from organic substances, are in virtue of 
these properties effective disinfectants in certain diseases. A 
knowledge of the value of disinfecUints, and the use of some of the 
most valuiible agents, can be traced to very remote times ; and 
much of the Levitical law of cleansing, as well as the origin of 
numerous heathen ceremonial practices, arc clearly based on a 
perception of the value of disinfection. The means of disinfection, 
and the substances employed, arc very numerous, as arc the 
clas.ses and conditions of disease and contagion they are designed 
to meet. Nature, in the oxidizing influence of freely circulating 
atmospheric air, in the purifying effect of water, and in the 
powerful deodorizing properties of common earth, has provided 
the most potent ever-present and acting disinfecting media. Of 
the artificial disinfectants employed or available tliree classes may 
be recognized : — 1st, volatile or vaporizable substances, which 
attack impurities in the air ; 2nd, chemical agents, for acting on 
the diseased Ixidy or on the infectious discharges therefrom ; and 
3rd, the physical agencies of heat and cold. In some of these 
cases the de.struction of the contixgium is effected by the formation 
of new chemical compounds, by oxidation, deoxidation or other 
reaction, and in others the conditions favourable to life arc 
removed or life is destroyed by high temperature. Among the 
first class, aerial or gaseous disinfectants, formic aldehyde has 
of late years taken forem<)st place. The vapour is a powerful 
disinfectant and deodorant, and for the surface disinfection of 
rooms, fulfils all requirements when used in sufficient amount. 
It acts more rapidly tlian equal quantities of sulphurous acid, and 
it docs not affect colours. It is non-poisonous, though irritating 
to the eyes and throat. With the exception of iron and steel it 
does not attack metals. It can be obtained in paraform tabloids, 
and with a specially constructed spirit lamp disinfection can be 
carried out by any one. Twenty tabloids must be employed for 
every 1000 cubic ft. of .space. Disinfection by sulphurous acid 
fumes is of great antiquity, and is still in very general use ; for 
the purpose of destroying vermin it is more powerful than formic 
aldehyde. Camphor and some volatile oils have also been 
employed as air disinfecUxnts, but their virtues lie chiefly in 
masking, not destroying, noxious effluvia. In the 2nd class — 
non-gascous disinfecting compounds — all the numerous antiseptic 
substances may be reckoned ; but the substances principally em- 
ployed in practice are oxidizing agents, as potassium manganates 
and permanganates, “ Condy's fluid,” and solutions of the so- 
called “ chlorides of lime,” soda and potash, with the chlorides of 
aluminium and zinc, soluble sulphates and sulphites, solutions of 
sulphurous acid, and the tar products — carbolic, cresylic and 
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salicylic acids. Of the physical agents heat and cold, the latter, 
though a powerful natural disinfectant, is not practically available 
by artificial means ; heat is a power chiefly relied on for purifying 
and disinfecting clothes, bedding and textile substances generally. 
Different degrees of temperature are required for the destruction 
of the virus of various diseases ; but as clothing, &c., can be 
exposed to a heat of about 250® Fahr. without injury, provision is 
made for submitting articles to nearly that temperature. For the 
thorough disinfection of a sick-room the employment of all three 
classes of disinfectants, for purifying the air, for destroying the 
virus at its point of origin, and for cleansing clothing, &c., may be 
required. 

DISMAI^ an adjective meaning dreary, gloomy, and so a name 
given to stretches of swampy land on the east coast of the United 
States, as the Dismal Swamp in Virginia and North Carolina. 
The derivation has been much discussed. In the early examples 
of the use the word is a substantive, especially in the expres*- 
sion ** in the dismal,” i.e. in the dismal time or days. Later 
it became adjectival, especially in combination with “ days.” It 
has been connected with “ decimal,” med. Latin decitnalts, 
belonging to a tithe or tenth, and thus the ” dismal days ” are the 
unpleasant days connected with the extortion and oppression 
of exacting payment of tithes. According to the Neiv English 
Dictionary, quoting Professor W. W. Skeat, “ dismal ” is derived, 
through an Anglo-Fr. dis mal, from the T.,at. dies mali, evil or 
unpropitious days. This Anglo-French expression, explained as 
les mal jours, is found in a MS. of Rauf de Linham’s Art de 
Kalender, 1256. These days of evil omen were known as Dies 
Aegyptiari (Du Cange, Glossarium,s.%K)or Kgyptiiin days, either 
as having been instituted by Egyptian astrologers or with refer- 
ence to the “ ten plagues ” ; so C'haucer, ” 1 trowe hit was in 
the dismal. That were the ten woundes of Kgiptc” {Booh 0/ 
the Duchessc, 1206). There were two such days in each month. 

Sfc Skeat, Trans, Philol. Hoc. (1888), p. 2. and note on tlu? line in 
the. '• Book of the DucUesse,’* The Complete Works of Geoffrey Chaucer, 
vol. i. (189.1). 

DISORDERLY HOUSE, in kuv, a hou.se in which the conduct of 
its inmates is such as to become a public nui.sance, or a house 
where persons congregate to the probable disturbance of the public 
peace or other commission of crime. Tn England, by the Dis- 
orderly Houses Act 1751, the term includes common bawdy 
houses or l)rothels,^ common gaming houses, common betting 
houses and disorderly places of entertainment. Tlie keeping of 
such is a misdemeanour punishable by fine or impri.sonmcnt, and 
in the case of a brothel also punishable on summary conviction by 
the C'riminiil Law Amendment Act 1885 ; the letting out for gain 
for indiscriminate prostitution of a room or rooms in a house will 
make it as much a brothel in law as if the whole house were let out 
for the purpose. Where, however, a woman occupies a hcnise or 
room which is frequented by men for the purpo.se of committing 
fornication with her, she cannot be convicted of keeping a dis- 
orderly house. See also Prostitution. 

DISPATCH, or Despatch, to send off immediately, or by 
express ; particularly in the case of the sending of official 
messages, or of the immediate sending of troops to their destina- 
tion, or the like. The word is thus used as a substantive of written 
official reports of events, battles and the like, sent by ambassadors, 
generals, &c., by means of a special messenger, or of express 
correspondence generally. From the primary meaning of the 
prompt sending of a message, &c., the word is used of tlie quick 
disposal of business, or of the disposal of a person by violence ; 
hence the word means to execute or murder. The etymology of 
the word has Ijeen obscured by the connexion with the Fr. 
depecher, and depeche, which are in meaning the equivalents of 

‘ The etymology of this word has been confused by the early 
adoption into £ngii.sh usage of the O. Fr. bordel. The two words 
are in origin cjuite distinct. Brothel is an O. Eng. word for a person, 
not a xdace. It meant an abandoned vagabond, one who had gone to 
ruin (ahr^iihan). Bordel, on the contrary, is a place, literally a small 
hut or shelter, especially for fornication, Med. Lat. bordeliunt, 
diminutive of the Late Lat. borda, board. The words were early 
confused, and brothel-house, bordcl-housc, bordel or brotliel, are all 
used for a disorderly house, while bordel was similarly misused, and, 
like brothel in its pro])er meaning, w'as applied to a disorderly ])erson. 


the Eng. verb and substantive. The Fr. w’ord is made up of the 
prefix de-, Lat. dis-, and the root which appears in empecher, to 
embarrass, and means literally to disentangle. The Lat. origin 
of depecher and empecher is a Low Lat. pedicare, pedica, a fetter. 
The Fr. word came into Eng. as depeach, which was in use from 
the 1 5th century until ” despatch ” was introduced. Tliis word is 
certainly direct from the Ital. dispacciare, or Span, despackar, 
which must be derived from the Lat. root appearing in pactus, 
fixed, fastened, from pangere. The New English Dictionary finds 
the earliest instance of ” dispatch ” in a letter to Henry VIII. 
from Bishop Tunstall, commissioner to Spain in 1516-1517. 

DISPENSATION, a term with two main applications, (1) to the 
action of administering, arranging or dealing out, and (2) to the 
action of allowing certain things, rules, &c., to be done away with, 
relaxed. Of these two meanings the first is to be derived from the 
classical Latin use of dispensare, literally, to weigh out, hence to 
distribute, especially of the orderly arrangement of a liousehold 
by a steward ; thus dispensaiio was, in theology, the word chosen 
to translate the Greek oiKovofxCa, economy, i.e, divine or 
religious systems, as in the Jewish, Mosaic, C'hristian dispensa- 
tions. Dispensation in law is, strictly speaking, the suspension 
b}'' competent authority of general rules of law in particular cases. 
Its object is to modify the hardships often arising from the 
rigorous application of general laws to particular cases, and its 
essence is to preserve the law by suspending its operation, i.e. 
making it non-existent, in such cases. It follows, then, that dis- 
pensation, in its strict sense, is anticipativc, i.e. it docs not absolve 
from the consequences of a legal oldigation already ct)ntracted, 
but avoids a breach of the law' by suspending the obligation to 
conform to it, e.g. a dispensation or lic(;neti to marry within thir 
prohibited degre(‘s, or to hold benefices in plurality. The term is, 
how'cver, frequently used of the pow'er claimed and exercised l>y 
the supreme legislative authority of altering or abrogating in 
particular cases conditions established under the; existing law 
and of releasing individuals from obligations incurred under it, 
e.g. dispensations granted by tlie pope ex pleniiudine potestatis 
from the obligation of celibacy, from religious and other vows, 
from matrimonium ratum, non con summ alum , &c. 

I. Ecclesiastical Law. — In the theory of the canon law' the 
dispemsing pow'cr is the corollary of the legislative, the authority 
that makes laws, and no other, having jiowcr to suspend them. 
It follows that the law of nature {jus nainrae) and a fortiori the 
law of God {jus divinum) are not sidqect to disptaisation of any 
earthly authority, and that it is only the disciplinary laws made 
by the Church that the C'hurch is empowered to suspend or to 
abrogate. Thus, not even the ptipe could grant a dispensat ion for 
a marriage between persons related in the direct line of ascent 
or descent, e.g. father and daughter, or between brother and 
.sister, while dispensations are granted for marriages within 
other prohibited degrees, e.g. unck^ and niece. 

ITie dispensing power, like the legislative authority, was 
formerly invested in general councils and even in provincial 
.synods ; but in the West, with the gradual centralization of 
authority at Rome, it became ultimately vested in the pope as 
the supreme lawgiver of the Churt;h. Subject, however, to ih(r 
supreme jurisdiction of the pop(?,the power of dispensation con- 
tinued to reside in the other organs of the Church in exact 
proportion to their legislative capacities, i.e. in provincial synods 
in respect of regional rules laid down by them, and in hi.sh<»ps in 
respect of rules laid dow'n by them for their dioce.ses. According 
to Du Cange, the earliest record of the use of tlu? word dispensatio 
in this connexion is in the letter of Pope Gclasius I. of the iilh 
of March 494, to the bishops of Jaicania (in Jaffe, Beg. Pont. Bom., 
ed. 2, torn. i. no. 636) : nccessaria rerum Dispensiitione con- 
.stringimur, . . . sic canonurn paternorum decreta lilirare, . . . 
Ill quae praesentium necessitas tenifiorum restaurandis Ecclcsiis 
relaxanda deposcit, adhibita consicleratione diligcnli, (juantum 
fieri potest teinperernus.* Dispensations from the ol)scrv'ancc 

■ In this quotation tlie word dispensatio still has its meaning of 
** cconmTiy ” : “ we are bound by the necessary economy of things." 
I'ossibly its use by the jjo])e in tins connexion may have Jed to the 
technical meaning of the word dispensaiio in the medieval canon law. 
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of traditional rules were, however, during the early centuries 
exceedingly rare, and there arc more instances of the popes 
repudiating than of their exercising the power to grant them. 
Thus Celestine I. (d. 432) wrote : “ The rules govern us, not we 
the rules : we arc subject to the canons, since we are the servants 
of tlie precepts of the canons ” (EpisL 3 ad Episcopos lUyrici) ; 
and Pope Zozimus wrote even more strongly ; “ This see 
possesses no authority to make any concession or change ; for 
\vith us abides anti([uity firmly rooted {inconvidsis radicibus), 
reverence for which the decrees of the Fathers enjoined.” As time 
went on, hf)wever, and the Qiurch expanded, tliis rigidly con- 
servative attitude proved impossible to maintain, and tlie 
principle of “ tempering ” the law when forced to do so “ by 
the exigencies of affairs or of the times ” {rerum vel temporum 
angiistia), as laid down by Gelasius, was adopted into the canon 
law itself. TTie principle was, of course, singularly open to abuse. 
In theory it was laid down from the first that dispensations were 
only to be granted in cases of urgent necessity and in the highest 
interests of the Church; in practice, from the iith century 
onwards, the power of dispensation was used by the pc^pes as one 
of the most potent instruments for extending their influence. 
Dispensations to hold benefices in plurality formed, with pro- 
visions and the papal idaiin to the right of direct appointment, a 
powerful means for extending the patronagi; of the Holy See and 
therefore its hold over the clergy, and from the 13th century 
onwards tliis al)use assumed vast proportions (Hinschius iii. p. 
250). Even more scandalous was the almost unrestrained traffic 
in licences ji,nd dispensations at Rome, which grew up, at least 
fis early as the 14th century, owing to the fees charged for such 
dispensations having come to be rf?giirded by the Curia as a 
regular source of revenue (Wokcr, Das kirchliche Finanzivesen dcr 
Pdpste^ Nordlingen, 1878, pp. 75, 160). Loud complaints of th(*se 
abuses were raist^d in the reforming councils of Constance and 
liasel in the 15th century, Imt nothing was done effectually to 
check them. 

The actual practice of the Roman Catholic Church is l)ased upon 
the (hnnsions of the council of Trent, which left the medieval 
theory intact while endeavouring to guard against its abuses. 
'Hie proposal put forward by the (iallican and Spanish bi.sho()S to 
subordinate the papal power of dispensation to the consent of the 
Church in general council was rejected, and even the canons of 
the council of Tnmt itself , in so far as tliey affec'ted reformation 
of morals or ecclesiiistical discipline, were decreed ** .saving the 
authority of the Ifidy See ” (Srss. xxv. cap. 21, de ref.). At the 
same time it was laid down in respect of all dispensations, whether 
papal or other, that they were to be granted only for just and 
urgent causes, or in view of some decided benefit to the Church 
(argons jusbique cau&i et major quandoque utilitas), and in all 
< is(\s gratis. The payment of money for a di.spensiition was ipso 
jiicto to make the dispensjition void {Sess. xxv. cap. iS, de ref.). 

'Fliough vvrbiil dispensations arc valid, papal dispensations arc 
given in writing. Reforc the constitution Sapienti of Pius X. 
(1908) all dispensations in foro extertw, e.spccially in matrimonial 
( auses, were dealt with by the l^aUiria Apostolica, those in foro 
interno by the Penitentiary, which latter also pos.scsscd in foro 
externa the right to grant dispensations in matrimonial causes 
\.o poor pt^ople. Since 1908 the Dataria only deals w ith di.spens;i- 
tions in matters concerning beniTices, disjiensations in matri- 
monial matters having been transferred to the new Congregation 
on the discipline of the sacraments (see Curia Romana). 

The regular form of dispensation is the forma commissaria 
(Trid. Sess. xxii. cap. 5, de ref.), i.e. a mandate to the bishop to 
grant the dispensiition, after due inquity, in the pope’s name. In 
exceptional cases, e.g. sovereigns or bishops, the dispensation is 
sent direct to the petitioner (forma gratiosa). Dispensations arc 
nominally gratuitous ; but the officials are entitled to fees for 
drawing them up, and there are customary “ compo.sitions ” 
{compositiones) which are destined for charitable objects in Rome. 
These fees were and are regulated according to the capacit}*’ of 
the petitioners to pay, the result being that the abuses which the 
council of Trent had sought to abolish continued to flourish. In 
the 17th century a specially privileged class of bankers {hanquiers 


expeditionnaires) existed at Rome whose sole business was 
obtaining dispensations on commission, and one of these, named 
Pelletier, published at Paris in 1677, under the royal imprimatur, 
a regular tariff of the sums for which in any given case a dis- 
pensation might be obtained. That the “ uigent and just cause ” 
was, in the circumstances, a very minor consideration was to be 
expected, and the enlightened pope Benedict XIV., himself a 
canon lawyer of eminence, complained “ Dispensationem non 
raro concedi in Dataria, sine causa, nempe ob eleemosynam quae 
praestatur ” (Inst. 87, No. 26). It may be added that the worst 
abuses of this system have long since disappeared. The bishops 
have their own correspondents at Rome, and one of the duties of 
the diplomatic representatives of foreign states at the Curia is 
to see that their nationals receive their dispensations without 
overcharge. 

Bishops are by right {jure ordinario) competent to dispense in 
all casc.s expressly reserved to them by the canon law, e.g. in the 
matter of publication of banns of marriage. They possess besides 
spc^cial powers delegated to them by the pope and renewed every 
five years {faculiates quinquennales), or by virtue of faculties 
granted to them personally {faculiates extraordinariae), e.g. to 
dispense from rules of abstinence, from simple vows, and with 
some exceptions from the prohibition of marriage w-ithin pro- 
hibited degrees. 

Church of England. — By 25 Henry VTTI. cap. 21. sec. 2 (1534), it 
was enacted that neither the king, his .successors, nor any of his 
subjects should henceforth sue for licences, di.spen.salions, &c., 
to ^e sec of Rome, and that the power to is.sue such licences, 
dispensations, &c., “ for causes not being contrary or repugnant 
to the Holy Scriptures and laws of God,” should be vested in the 
archl)ishop of ( -anterbury for the time being, who at his own 
discretion was to issue such dispensations, &c., under his seal, 
to the king and his subjects. The power of dispensation thus 
vested in the arclibi.shops partly fell obsolete, partly has been 
curtailed by subsequent statutes, e.g. the Pluralities Act of 1838. 
It is now confined to granting clispcn.sations for holding two 
iKjncficcs at once, to issuing licences for non-residence, and in 
matrimonial ca.ses to the issuing of special licences. The dispens- 
ing power of bishops in the Church of England survives only in 
the right to grant marriage licences, i.e. dispensations from the 
obligation to publish the banns . Though , however, these licences 
and dispensations arc given under the archiepiscopal and episcopal 
seals, they are actually issued by the commissaries of faculties and 
vicars-general (chanc(jllors), independently, in virtue of thepowers 
conferred on them by their patents. This has led, since the pass- 
ing of the Divorce Acts and the Marriage with a r)ecea.sed Wife’s 
Sister Act, to a curiously anomalous position, licences for the 
remarriage of divorced persons having been issued under the 
bishop’s seal, while the bishop himself publicly protested that 
such marriages were contrary to “ the law of God,” but that he 
himself had no power to prevent his chancellor licensing them. 

SiHi Hinschius, Kirchenrecht (Ucrlin, 1883), iii. 250, &c. ; article 
** Dispensation ” by Hinschius in Herzog-Hauck, fiealencyklopddie 
(lAMpzig, 1898) ; article " J.)ispensation ” in Wetzer and Wclte's 
Kirchcnlcxikon (2nd ed. Freiburg im Breisgau, 1882-1901) ; 
F. Lichtenberger, EiicyrlopMic dcs scivmes religteuses (Paris, 1878), 
s.v. “ Dispense ” ; Philliinore, ICrrl. Law. 

2. Constitutional Law. — ^The power of dispensation from the 
operation of the ordinary law in particular cases is, of course, 
cver>^where inherent in supreme legislative authority, how- 
ever rarely it may be exercised. Divorce (in Ireland) by act of 
parliament may be taken as an example which still actually 
occurs. On the other hand, the dispensing power once vested in 
the crown in England is novr merely of historical interest, though 
of great importfince in the constitutional struggles of the past. 
This power possessed by the crown of dispensing with the statute 
law is said to have been copied from the dispensations or non 
obstante clauses granted by the popes in matters of canon law ; 
the parallel between them is certainly very striking, and there can 
be no doubt that the principles of the canon law influenced the 
decisions of the courts in the matter. It was, for instance, very 
generally laid down that the king could by dispensation make it 
lawful to do what was malum prohibitum but not to do what was 
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malum in se, a principle of the canon law^ but one difficult to 
reconcile with English legal principles, since no act is legally 
nudum unless forbidden by law. This was pointed out by Chief 
Justice Vaughan in the celebrated judgment in the case of Thomas 
V. Sorrell, when he rejected the distinction between mala in se and 
mala prohihita as confusing, and attempted to define the dispens* 
ing power of the crown by limiting it to cases of individual 
breaches of penal statutes where no third party loses a right of 
action, and where the breach is not continuous, at the same time 
denying the power of the crown to dispense with any general 
pend law. ITiis judgment, as Sir William Anson points out, only 
showed the extreme difficulty of limiting the power ascribed to the 
crown, a standing grievance from the time that parliament had 
risen to be a constituent part of tlie sUite. So long as the legal 
principle by which the law was “ the king’s law ” survived there 
^?i^s in fact no theoretical basis for such limitation, and the matter 
resolved itself into one of the great constitutional questions 
between crown and parliament which issued in the Revolution of 
1688. The supreme crisis came owning to the use made by James 
TT. of the dispensing power. His action in dispensing with the 
Test Act, in order to enable Roman Catholics to hold office under 
the crown, Avas supported by the courts in the test case of Godden 
V. Hales, but it made the Revolution inevitable. By the Bill of 
Rights the exercise of the dispensing power was forl)idden, except 
1.5 might be permitted by statute. At the same time the legality 
< r its exercise in the past was admitted by the clause maintaining 
the validity of dispensations granted in a certain form before 
the 23rd of October 1689. 

Siro Anson, Law and Custom of the Coiistitutitm, part i. “Parlia- 
ment,** 3rfl ocl. pj). 311-310; F. W. Maitliitui, Const. IJisl. of En»lnnd 
(Canihriclgt?, 1008). pp. 302, ; Stiib])s, Const. Hist. .ss. 290, 

291. ‘ (W. A. P.) 


DISPERSION (from Lat. dispergerc, to scatter), the act or 
process of separation and distribution. Apart from the technical 
iLse of the term, especially in optics (see below), the expression 
particularly applied to tlio .settlements of jews in foreign 
countries outside Palestine. These were either voluntiiry, for 
purposes of trade and commerce, or the results of conquest, such 
SIS the captivities of Assyria and Babylonia. The w^ord diaspora 
(Gr. Seounro/tia) is also used of these scattered communities, but 
is usually confined to the dispension among the Hellenic and 
Roman peoples, or to the body of (hristian Jew s outside Palestine 
(see Jews). 

Dispersion, in Optics. When a beam of light which is not 
homogeneous in character, i.e. which does not consist of simple 
vibrations of a definite wave-length, undergoes refraction at the 
S'lrface of any transparent medium, the different colours corre- 
sponding to the different wave-lengths become separated or 
dispersed. Thus, if a ray of white light AO (fig. i) enters obliquely 
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into the surface of a block of glass 
at O, it gives rise to the divergent 
system of rays ORV, varying con- 
tinuously in colour from red to 
violet, the red ray OR being least 
refracted and the violet ray OV 
most so. The order of the .successive 
colours in all colourless transparent 
media is red, orange, yellow, green, 
blue, indigo and violet. Dispersion 
is therefore due to the fiict that 
rays of different colours pu.sse.ss dif- 
ferent refrangibilities. 


The simplest way of showing dispersion is to refract a narrow 
lieam of sunlight through a prism of glass or prismatic vessel 
containing water or other clear liquid. As the light is twice 
refracted, the dispersion is increased, and the rays, after trans- 
mission through the prism, form a divergent system, which may 
be allowed to fall on a sheet of w^hite paper, forming the well- 
known solar spectrum. This method was employed by Sir Isaac 
Newton, whose experiments constitute the earliest systematic 
investigation of the phenomenon. Let O (fig. 2) represent a 
small hole in the shutter of a darkened room, and OS a narrow 


beam of sunlight which is allowed to fall on a white screen so 
as to form an image of the sun at S. If now the prism P 
be interposed as in the 
figure, tlie whole beam 
is not only refracted up- 
ward, but also spread out 
into the .spectrum RV, 
the horizontal breadth of 
the band of colours lieing 
the same as that of the 
original image S. In an 
experiment similar to 
that here represented, 

Newton mEidc a small hole in the screen and another small hole in 
a second screen placed behind the first. By slightly turning the 
prism P, the position of the spectrum on the first screen could 
be shifted sufficiently to cause light of any desired colour to pass 
through. Some of this light also passed through the second bole, 
and thus he obtained a narrow beam of priictically homogeneous 
light in a fixed direction (the line joining the apertures in the two 
.screens). Operating on this beam w'ith a second prism, he found 
that the homogeneous light was not dispersed, and ;ilso thet it 
was more refracted the nearer the point from which it was taken 
approached to the violet end of the spectrum RV. Tliis confirmed 
his previous conclusion that the rays increase in refrangibilitv 
from red to violet. 

Newton also made use of the method of crossed prisms, which 
has been found (ff great use in studying dispersion. The prism F 
(fig. 3) refracts upwards, while the prism Q, which has its refract- 
ing edge perpendicular to 
that of P, refracts towards 
the right. The combined 
effect of the two is to pro- 
duce a speclrutn sloping 
up from left to right. I'he 
spectrum will be straight 
if the two prismsare similar 
in dispersive property, l>ut 
if one of them is con- 3*- ^^f’fhf^d of Crossed Prisms, 

structed of a material which po.sses.scs any peculiarity in this 
respect it will lx? revealed l>y the curvature of the spectrum. 

The coloured borders seen in the images produc;cd by simple 
lenses are due to dispersion. The explanation of the colours of 
the rainbow, wdiich are also due to dispersion, was given by 
Newton, although it was known previously to be clue to refraction 
in the drops of rain (.sec Rainbow). 

According to the wave-tlicory i)f light, refraction (ff.n.) is due 
to a change of velocity when light pii.s.ses from one medium to 
another. '^Tlie phenomenon of dispersion sliows that in dispersive 
media the velocity is different for lights of different wave-lengths. 
In free space, light of all wave-lengths is propagated with the same 
velocity, as is shown by the fact that, stars, wlicn occulted by the 
moon or planets, preserve their white colour up to the last 
moment of disappearance, whicli would not be the case if one 
colour reached the eye later than another. The absence of colour 
changes in varialile stars or in the api>earance of new .stars is 
further evidence of the same fact. All material media, however, 
arc more or le.ss di.spersivc. In air and otlier ga.s(;s, at ordinary 
pressures, the dispersion is very small, i)ef:ause the refractivity 
is small. The dispersive powers of gases are, however, generally 
comparable with tho.se of liquids and solids. 

Dispersive Power. -In order ioliiul the amount of dispersion caused 
by any givim prism, the deviations ])rf)duct:d by it on two rays of any 
definiic pure colours may l>e measured. The angle of difference 
between these deviations is called the dispersion for tliose ray.s. 
For this purpose the C and F lines in the spark-spectrum of hydrogen, 
.situated in the red and blue re.spectively, are usually e!iij)loyed. If 

and Scare tlie angular deviations of these rays* then Jp-fc is 
called the mean dis]>cjrsion of the ])nsm. If the refracting angh? of the 
prism is small, then the ratio of tlie dispersion to the mean deviation 
of the two rays is the dispersive ]H)wer of the material of the jirism. 
Instead of tlie mean deviation, i ( 5 f+ 5 c). it is more nsiuil to take 
the deviation of some intermediate ray. Tin? exact position of the 
selected ray doi^s not matter much, but the yellow D line of sodium 
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The modem theory of dispersion, the fonndntion of which was laid 
by W. Sellmeier, is based upon the assumption that an interaction 
tuces place between ether and matter. Sellmeier ad<mted the 
dastic>solid theory of the ether, and imagined the moleciues to be 
attached to the ether surrounding them, but free to vibrate about 
their mean positions within a limited range. Thus the ether within 
the dispersive medium is loaded with molecules which are forced to 
perform oscillations of the same period as that of the transmitted 
wave. It can be shown mathematically that the velocity of propa- 
gation will be greatly increased if the frequency of the light-wave is 
slightly greater, and greatly diminished if it is slightly less than the 
natural frequency of the molecules ; also that these effects become 
less and less marked as the difierence in the two frequencies increases. 
This is exactly in accordance with the observed facts in the case 
of substances showing anomalous dispersion. Sellmeier's theory did 
not take account of absorption, and cannot be applied to calculate 
the dispersion within a broad absorption band. H. von Helmholtz, 
working on a similar hypothesis, but with a frictional term intro- 
duced into his equations, obtained formulae which arc applicable to 
cases of absorption. A modified form of Helmholtz's equation, due 
to £. Ketteler and known as the Kettelcr-Helmholtz formula, has 


been much used in calculating dispersion, and expresses the facts 
with remarkable accuracy. P. Drude has obtained a similar formula 
l>ased on the electromagnetic theory, thus placing the theory of 
dispersion on a much more satisfactory basis. The fundamental 
assumption is that the medium contains po.sitively and negatively 
charged ions or electrons which arc acted on by the periodic electric 
forces which occur in wave propagation on Maxwell’s theory. The 
equations finally arrived at an? 

« , I - K ) - T + - 


2,,*K = 'S -Pgy 


wh(;ro X is the wave-length in free ether of Ught whose refractive 
index is «, and X« the wave-length of light of the same perioa as the 
electron, k is a coefficient of absorption, and D and g are constants. 
The si|!ii of summation 21 is used in cases where there are several 
absor{)tion bands, and consequently sev(*nil similar terms on the 
riglit-hand side, each with a different value? of X,«. Tliis would occur 
if there were several kinds of ions, each with its own natural period. 

In a region where there is no absorption, we have ic=:o and 
therefore g=o, and we have only one <‘qnation, namely. 
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which is identical with Sellmeier's result. Afi X,» is a wave-length 
corresponding to an absorption band, this formula can be used to 
find values of X,„ which satisfy the observed values of n within the 
region of transparency, and .so to determine where the absorption 
bands are .situated. In this way the existence of bands in the infra- 
red part of the spectrum has lM?en predicted in the case of quartz 
and detected by experiments on the selective reflection of the material. 

References. — For the theory of dispersion see F. Drude, Theory of 
Optics (Eng. trans.) ; R. W. Wood, Physical Optics ; and A. Schuster, 
Theory of Optics. For descriptive accounts, sec Wood’s Physical 
Optics, T. Preston's Theory of Light, E. Edser’s Light. The last work 
contains an elementary treatment of Sellmeier’s theory. (J. R. C.) 

D’ISRAELI (or Disraeli), ISAAC (1766-1848), English man of 
letters, father of the earl of Beaconsfield (q-v.\ was bom at Enfield 
in May 1 766. He belonged to a Jewish family which, having been 
driven by the Inquisition from Spain, towards the end of the 15111 
century, settled as merchants at Venice, and assumed the name 
which has become famous ; it was generally spelt DTsraeli until 
the middle of the 19th century. In 1748 his father, Benjamin 
D’Israeli, then only about eighteen years of age, removed to 
England, where, before passing the prime of life, he amassed 
a competent fortune, and retired from business. He belonged 
to the London congregation of Spanish and Portuguese Jews, 
of which his son also remained a nominal member until after 


Benjamin Disraeli died at the end of 1816. 

The strongly marked characteristics which determined Isaac 
Disraeli’s career were displayed to a singular degree even in 
his boyhood. He spent his time over books and in long day- 
dreams, and evinced the strongest distaste for business and all 
the more bustling pursuits of life. These idiosyncrasies met with 
no sympathy from either of his parents, whose ambitious plans 
for his future career they threatened to disappoint. When he was 
about fourteen, in the hope of changing the bent of his mind, his 
father sent him to live with his agent at Amsterdam, where he 
worked under a tutor for four or five years. Here he studied 
Baylc and Voltaire, and became an ardent disciple of Rousseau. 
Here also he wrote a long poem against commerce, which he 
produced as an exposition of his opinions when, on his return to 


England, his father announced his intention of placing him in a 
commercial house at Bordeaux. Against such a destiny Disraeli's 
mind strongly revolted ; and he carried his poem, with a letter 
earnestly appealing for advice and assistance, to Samuel Johnson; 
but when he called again a week after to receive an answer, the 
packet was returned unopened— the great Doctor was on his 
death-bed. He also addressed a letter to Dr Vicesimus Knox, 
master of Tonbridge Grammar School, begging to be received into 
his family, that he might enjoy the benefit of his learning and 
experience. How this application was answered we do not know. 
The evident firmness of his resolve, however, was not without 
effect. His parents gave up their purpose, for a time. He was 
sent to travel in France, and allowed to occupy himself as he 
wished ; and he had the happiness of spending some months in 
Paris, in the society of literary men, and devoted to the literar) 
pursuits in which he delighted. 

In the beginning of 1 788 he returned home, and in the next year 
he attacked Peter Pindar (John Wolcot) in The Gentlemans 
Magazine in a poem in the manner of Pope, “ On the Abuse of 
Satire.” The authorship of the poem was much debated, and it 
was attributed by some to William Hayley, upon whom it was 
actually avenged, with characteristic savageness, by its victim. 
It is greatly to Wolcot’s credit that, on leaniing his mistake, 
he soufrht the acquaintance of his young opponent, whose friend 
he remained to the end of his life. Through the success of this 
satire DTsraeli made the acquaintance of Henry James Pye, who 
helped to persuade his father that it w^ould be a mistake to force 
him into a business cjircer, imd introduced him into literary circles. 
DTsraeli dedicated his first book, A Defence of Poetry, to Pye in 
j 790. Henceforth his life w^as passed in the way he best liked- in 
quiet and almost uninterrupted study. In 1S02 lie married Maria 
Basevi, by whom he had five children, of whom Benjamin (after- 
wards Lord Beaconsfield and Prime M inister of England ) was the 
.second. He w'as able to maintain his strenuous liabits of study 
till he reached the advanced age of seventy-two, when he was 
forced, by paralysis of the optic nerve, to give up work almost 
entirely. He lived ten years longer, and died at his seat at Braden- 
ham House, Buckinghximshire, on the 19th of January 1848. 

Isaac DTsraeli is most celebrated as the author of the 
Curiosities of Literature (1791, subsequent volumes in j 793, 1817, 
1823 and 1834). It is a miscellany of literary and historical 
anecdotes, of original critical remarks, and (»f interesting and 
curious information of all kinds, animated by genuine literary 
feeling, taste and enthusiasm. With the Curiosities of Literature 
may be classed DTsraeli’s Miscellanies, or Literary Recreations 
(1796), the Calamities of Authors (1812- 1813), and the Quarrels of 
Authors (1814). Towards the close of his life DTsraeli projected a 
continuous history of English literature, three volumes of which 
appeared in 1841 under the title of the Amenities of Literature. 
But of all his works the most delightful is his Essay on the Literary 
Character (1795), which, like most of his writings, abounds in 
illustrative anecdotes. In the famou.s “ Pope controversy ” he 
supported Byron and (.amifiiell against Bowles and llazl'lt by 
a defence of Pope in the form of a criticism of Joseph Spence’s 
Anecdotes contributed to the Quarterly (July 1820). In 

1797 DTsraeli published three novels ; one of these, Mejnoun and 
Leila, the Arabian Petrarch and Laura, was said to be th(*. first 
oriental romance in English. His last novel, Despotism, or the Fall 
of the Jesuits, appeared in 1811, but none of his romances was 
popular. He also publLshed a slight sk<*tch of Jewish history, 
and especially of the growth of the Talmud, entitled the Genius 
of Judaism (1833). 

He was the author of tw'o historical w'orks — a brief defence of 
the literary merit and personal and political character of James J. 
(1816), and a learned Commentary on the Life and Reign of htng 
Charles I. (1828-1831). This was recognized by the ITniversity 
of Oxford, which conferred upon the author the honorary degree 
of D.C.L. As an historian D’Israeli is distinguished by two 
characteristics. In the first place, he had small interest in politics, 
and no sympjilhy with the passionate fervour, or adequate 
appreciation of the importance, of political .struggles. And, 
secondly, with a laborious zeal then less common than now” among 
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historians, he sought to bring to light fresh historical material by 
patient search for letters, diaries and other manuscripts of value 
which had escaped the notice of previous students. Indeed, the 
honour has been claimed for him of being one of the founders of 
the modern school of historical research. 

Of tiu! amiable personal character and the placid life of Isaac 
D'lsraclL a charming picture is to be found in the brief memoir 

f treAxed to the 1S49 edition of Curiosities of Literature, by his son 
.(ird Beaconsfield. 

DISS, a market town in the southern parliamentary division of 
Norfolk, England ; near the river Waveney (the boundary with 
Suffolk), 95 m. N.E. by N. from London by the Great Eastern 
railway. Pop. of urban district (1901) 3745. The town lies 
pleasantly upon a hill rising above a mere, which drains to the 
Waveney, having its banks laid out as public gardens. Tlie church 
of St Mary exhibits Decorated and Perpendicular stone and flint 
work. There is a corn exchange and the agricultural trade is con- 
siderable ; brushes and matting are manufactured. The poet 
and satirist, John Skelton (d. 1529), was rector here in the later 
part of his life, and is doubtfully considered a native. 

DISSECTION (from I-at. dissecare, to cut apart), the separation 
into parts by cutting, particularly the cutting of an animal or plant 
into parts for the purpose of examination or display of its structure. 

DISSENTER (Lat. dis-sentircy to disagree), one who dissents 
or di.sagrees in matters of opinion, belief, &c. The term “ dis- 
senter ** is, however, practically restricted to the special sense 
of a member of a religious body in England which has, for one 
reason or another, separated from the Established Church. 
Strictly , the term includes the English Roman Catholics, who in 
the original draft of the Relief Act of 1791 were styled “ Protest- 
ing Catholic Dissenters.” It is in practice, however, restricted 
to the “ Protestant Dissenters ” referred to in sec. ii. of the 
Toleration Act of 1688. The term is not applied to those bodies 
who dissent from the Established Church of Scotland ; and in 
speaking of members of religious bodies which have seceded 
from established churches abroad it is usual to employ the term 
“ dissidents ” (Lat. dissidere, to dissent). In this connotation 
the terms “ dissenter ” and dissenting,” which had acquired 
a somewhat contemptuous flavour, have tended since the middle 
of the T9th century to be replaced by “ nonconformist,” a term 
which did not originally imply secession, but only refusal to 
conform in certain particulars the wearing of the surplice) 
with the authorized usages of the Established Church. Still 
more recently the term ” nonconformist ” has in its turn, its the 
politiCiii attack on the principle of a state establishment of 
religion developed, tended to give place to the style of “ Free 
Churches ” and “ Free Churchman.” All three terms are now 
in use, “ nonconformist ” being the most usual, as it is the most 
colourless. (See (.'onorkoationalism, &c.) 

DISSOCIATION, a .separation or disper.sal, the oppo.site of 
association. In chemistry the term is given to chemical 
reactions in which a substance decomposes into two or more 
substances, and particularly to cases in which associated mole 
rules break down into simpler molecules. Thus the reactions 
Nn4Cl:^:Nn.^+ irt'l, and PCi;,:;iPCl., + CL are instances of the 
first type ; Njj04:5:2N0o, of the second (see Cuemical Action). 
Electrolytic or ionic dissociation is the separation of a substiinct' 
in solution into ions (see Ei.ectrolysis ; Solution). 

DISSOLUTION (from Lat. dissolvercy to break up into parts), 
the act of dissolving or reducing to constituent part.s, especially 
of the bringing to an fend an association such as a partnership 
or building society, and particularly of the termination of an 
assembly. A dissolution of parliitment in England is thus the end 
of its existence, brought about by the efflux of time in accordance 
with the Septennial Act 1716, or by an exercise of the royal 
prerogative. This is done either in person, or by commission, if 
parliament is sitting ; if prorogued, then by proclamation. The 
word is used as a synonym for end or death. 

DISTAFF, in the early forms of spinning, the ” rock ” or short 
stick round one end of which the flax, cotton or wool is loosely 
wound, and from which it is spun off by the spindle. The word is 
derived from the Old English distaefy the first piirt of which is 
connected with dizen^ in modern English seen in “ bedizen,” to 


deck out or embellish, originally “ to equip the distaff with flax, 
&c.,” cf. the German dialectal word Diesscy flax. The last part 
of the word is “ staff.” “ Distaff ” from early times has been 
used to symbolize woman’s work (cf. the use of “ spinster ” for 
an unmarried woman) ; thus the “ distaff ” or “ spindle ” side of 
a family refers to the female branch, as opposed to the “ spear ” 
or male branch. The 7th of January, the day after Epiphany, 
was formerly known as St Distaff’s day, as women then began 
work again after the Christmas holiday. 

DISTILLATION (from the Lat. distiUare, more correctly 
destillarey to drop or trickle down), an operation consisting in the 
conversion of a substance or mixture of substances into vapours 
which are afterwards condensed to the liquid form ; it has for its 
object the separation or purification of substances by taking 
advantage of differences in volatility. The apparatus consists of 
three parts : — the “ retort ” or “ still,” in which the substance is 
heated ; the “ condenser,” in which the vapours are condensed ; 
and the “ receiver,” in which the condensed vapours are collected. 
Generally the components of a mixture will l^e vaporized in the 
order of their boiling-points ; consequently if the condensates or 
“ fractions ” corresponding to definite ranges of temperature 
be separately collected, it is obvious that a more or less partial 
separation of the components will be effected. If the substance 
operated upon he practically pure to start with, or the product 
of distillation be nearly of constant composition, the operation 
is termed “ purification by distillation ” or “ rectification ” ; the 
latter term is particularly used in the spirit industry. If a 
complex mixture be operated upon, and a separation effected 
by collecting the distillates in several portions, the operation 
is termed “ fractional distillation.” Since many substances 
decompose either at, or below, their boiling-points under ordinary 
atmospheric pressure, it is necessary to lower the boiling-point 
by reducing the pressure if it be desired to distil them. This 
variation is termed ” distillation under reduced pressure or in 
a vacuum.” The vaporization of a substance below its normal 
boiling-point can also be effected by blowing in steam or some 
other vapour ; this operation is termed ” distillation with steam.” 
“ Dry distillation ” is the term used when solid substances which 
do not liquefy on heating are operated upon ; “ sublimation ” is 
the term used when a solid distils without the intervention of a 
liquid phase. 

Distillation appears to have been practised at very remote 
times. The Alexandrians prepared oil of turpentine by distilling 
pine-resin ; Zosimus of Panopolis, a voluminous writer of the 5th 
century a.d., speaks of the distillation of a divine waiter ” or 

panacea ” (probably from the complex mixture of calcium 
polysulphides, thiosulphate, &c., and free sfulphur, which is 
obtained by boiling sulphur wdth lime and water) and advises 
“ the eflicient luting of the apparatus, for otherwise the valuable 
properties would be lost.” The Arabians greatly improved the 
earlier apparatus, naming one form tlic alembic (/^.z'.) ; they 
discovered many ethereal oils by distilling plants and plant juices, 
alcohol by the distillation of wine, and also distilled water. The 
alchemists gave great attention to the metliod, as is shown by 
the many discoveries made. Nitric, hydrochloric and sulphuric 
acids, all more or less impure, were better studied ; and many 
ethereal oils were discovered. Prior to about the i8th century 
three forms of distillation were practised : (i) dcstillatio per 
a seen sum, in which the retort was heated from the bottom, and 
the vapours escaped fi’om the tup ; (2) desliUalio per latus, in 
which the vapours escaped from the side ; (3) destiUatio per 
descensiimy in which the retort was heated at the top, and the 
vapours led off by a pipe passing through the bottom. According 
to K. B. Hoffmann the earliest mention of destiUatio per descensum 
occurs in the writings of Aetius, a Greek physician who flourished 
at about the end of the 5th century. 

In modern times the laboratory practice of distillation was 
greatly facilitiited by the introduction of the condenser named 
after Justus von Liebig ; A. Kolbc and E. Frankland introduced 
the “ reflux condenser,” i,c, a condenser so placed that the 
condensed vapours return to the distilling flask, a device per- 
mitting the continued boiling of a substance with little loss ; W. 
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Dittmar and R. Anschutz, independently of one another, intro- 
duced " distillation under reduced pressure *’ ; and ** fractional 
distillation ” was greatly aided by the columns of Wurtz (1855), 
E. Linnemann (1871), and of J. A. Le Bel and A. Henninger 
(1874). In chemical technology enormous strides luve been 
made, as is apparent from the coal-gas, coal-tar, mineral oil, 
spirits and mineral acids industries. 

'fhe subject is here treated under the following subdivisions : 
(i) ordinary distillation, (2) distillation under reduced pressure, 
(3) fractional distillation, (4) distillation with steam, (5) theory 
of distillation, (6) dry distillation, (7) distillation in chemical 
technology and (8)^ommercial distillation of water. 

1. Ordinary Distillation . — The apparatus generally used is shown 
in fig. 1 . The substance is heated in a retort a, which consists of a 
large bulb drawn out at the top to form a long nock ; it may also 



be provided with a tubulure, or opening, which permits the charging 
of the retort, and also the insertion of a thermometer b. The retort 
may be replaced by a distilling flask, which is a round-bottonied 
flask (generally with a lengthened neck) provided with an inclined 
side tube. The neck of the retort, or side tube of the flask, is con 
nected to the condenser c by an ordinary or rubber cork, according 
to the nature of the substance distilkd ; ordinary corks soaked in 
parailin wax are very <?fIociive when ordinary or rubber corks cannot 
be used. Sometimes an “ adapter '* is used : this is simply a tapering 
tube, t he side tube being corked into the wider end. and the condenser 
on to the narrower end. The thermometer is placed so that the bulb 
is near the neck of the retort or the sidt? tube of the distilling flask. 
It generally liappons that much of the mercury column is outside the 
flask and c()iise<|uenlly at a lower temperature than the bulb, lumce 
a coiTcctioii of tho observed temperature is necessary. If N Ix^ tin? 
k?ngth of the unhealed mercury column in degri?es, / the tcmi)eratuiv. 
of tliis column (generally determined by a small thermometer placed 
with its l)ulb at the middle of the column), and T the temperature 
recorded by the thermometer, then the corrected teiiii.H*rature of the 
vapour is 'T-i- 0-000143 (T~/)N (T. E. Thorpe, Journ. Chem. Soc., 
1880, p. ijy). 

The mode of iieating varies with the substance to be distilled. 
For highly volatile liquids, //.g. ether, ligroin, &c., immersion of the 
flask ill warm water suffices ; for less volatile liquids a ilircctly 
heated water or sp.nd bath is used ; for other liquids the flask is 
healed through wire gauze or asbe.st.os board, or directly by a Ihinsen. 
'Hie condensing aiiparat us must also be conditioned by the volatility. 
With diflicultly volatile substances, c.g. nitrobenzene, air cooling ol 
the retort neck or of a straight tiilu’ connected witli the distilling 
flask will suflice ; or wet blotting qiaper placed on the tube and 
tlie receiver immersed in water may lx* used. For less volatile licpiids 
file Liebig condenser is most frequently used. In its original fonn. 
this consists of a long tube surrounded by an outer tube so arranged 
that cold water circulates in tlie annular space lietween the two. 
The vapours pass f hrough tlie inner tube, and the cold water enters 
at the end farthest from the di.stilling flask. For more efficient 
condensation -and also for shortening the apparatus — the central 
tube may be flattened, bent into a succession 
of V’s, or tw-isted into a sjiiral form, the object in 
each case being to increase the condensing surface. 
Of other common types of conden.ser, wc may 
notice the “ spiral " or w^onn ” type, which con- 
sists of a glass, cfipper or tin worm enclosed in 
a vessel in which water circulates ; and the ball 
condenser, which consists of two concentric 
spheres, the vapour passing through the inner 
sphere and water circulating in the space between 
this and the outer (in anotlu?r form the vapour 
’ J circulates iu a shell, on the outside and inside ol 

I which water circulat(?s). A very effective tyjio is 

I ^ shown in fig. 2. The condensing water enters at 
I the top and i.s conducted to the bottom of the 

“ inner tube, which it fills and then flows over the 

Fig. 2. outside of the outer tube ; it collects in the 

bottom funnel and is then led off. The va|.»our.s 
pass between the inner and outer tubes. 

Practiciilly any vessel may serve as a receiver lest tube, flask, 
beaker, &c. If noxMous vapours come over, it is nect?.ssary to have an 
air-tieht conne.'cion between the condenser and receiver, and to pro 



vide the latter with an outlet tube leading to an absorption column 
or other contrivance in which the vapours are taken up. If the 
substances operated upon decompose when heated in air, as, for 
example, the zinc alkyls which inflame, the air within the apparatus 
is iropl^ed by some inert gas, e.g. nitrogen, carbon dioxide, &c., 
which is led in at the distilling flask before the process is started, and 
a slow current maintained during the operation. 

2. Distillation under Reduced Pressure . — This method is adopted 
for substances which decompose at their boilmg-poin«s under 
ordinary pressure, and. generally, when it is desirable iu work at a 
lower temperature. The apparatus diflers very slightly from that 
employed in ordinary distillation. The “ receiver must be con- 
nected on the one side to the condenser, and on the otht?r tc.’' the 
exhaust pump. A safety vessel and a manometer are generally 
interposed between the pump and receiver. For the puipose of 
collecting the distillates in fractions, many forms of receivers have 
been devised. Bruhl’s is one of the .simjdesi. It consists of a 
numlH?r of lubes mounted vi-rtically on a horizontal circular disk 
which rotates aViout a vertical axis in a cylindrical vessel. This 
vessel has two tubidures ; through one the? end of the condenser 
projects so as to be over one of the receiving tubes ; the other leads 
to the pump. By rotating the disk the tubes may be successively 
brought iiniler the end of the condenser. Boiling under nrduced 
lircssure has omr very serious drawback, viz. thi? liipiid boils ir- 
regularly or “ bumps." W. Dittmar showed that this may be avoided 
by leading a fine, steady stream of dry ga.s — air, carbon dioxide, 
hydrogen, &c., according to the substance opiriated upon - Ihrough 
the liquid by means of a fine cajjillary tube, tin? low(?r {.*nd of which 
reaches to nearly the bottom of the flask. " Bunqiiiig " is coinuion 
in open boiling wlu?n the liquid is free from air biibliles and Ihe 
interior of the ves.sel is very smooth. It may be diznimshed by 
introducing cli]rpings of ])lalinum foil, pieces of jiorcclain, gla.ss 
beads or garnets into the liquid. " Frothing " is another objection- 
able feature with many liquids. When cold, froth can be immediately 
dissipated by adding a few drops of ether. In boiling liquids its 
formation may lx? prevented by adding paraffin wax ; the wax im Us 
and forms a ring on the surface of the liquid, which boils tranquilly 
in the centre. 

3. Fractional Distillation. Jly fractional distillation is meant the 
separation of a mixture having components which boil at neighbour- 
ing temperatures. The distilling fla.sk lias an elongated neck so that 



the less volatile vapours are condensed aiifl return to the flask, 
while the inoro volatile comj>onenl ))asses ovc'i'. 'J'he .sucei s-j of the 
operation depends upon tw'ct factors : (i) that the heating be careful, 
slow and steady, and (2) that tlu* culiinin allaclufl to tlie tlask bi: 
efficient to .sort out, as it were, tln' most volalili* vapour. Three types 
of coliinin.s are enqiloyed : (i) Ihi? elongation is simjily a straight or 
bulb tulx*; (2) the column, jnoperlv lerined a " dephk?ginator.'' is 
so constructed that the vapoins have to traverse a column of 
previously condensed vapour; (v) the column is encircled by a jackrl 
tliroiigh wfliich a liquid ciiculajes at Ihc^ same teinperate.ie a- the? 
boiling- jx)int of the most volatile component. To the lirsl type 
belongs the simple straight tube, and tin* Wurtz tnlie (sir In^. 3), 
which is simply a series of biiUis blown on a tulie. 'J liese forms art* 
not of much valui?. Several forms of the .second ly]>e an* in use. In 
the T-inncmann column the condeiisi'd va[>oijrs lemporarily collect on 
platinum gauzes (a) placed at llu^ con.stricf.ions of a biillxxl lube. 
In the l.c Bc-l-Henninger form a series of bulbs are connected con- 
secutively by means oi svphon tub(?s (b) and having platinum gaii/es 
(a) at the coiistriction?i, yo that when a certain amount of liquid 
collects in any one bulb 11 sy])hons over into the next lower bul!). 
'I’Mc Glynsky form is simpler,* having only one sjqjhon tube ; at the 
constrictions it is nsiial to have a gla.s.s bead. The '* rod-and-di.sj: " 
form of Sidney Vouiig is a series of disks inoiJnt(?d on a wntral 
.spindle and surrounded by a slightly wider tulie. 'J he " pear- 
shaped ’’ form <‘f the .same author consi.sts of a serie.s ol pear-shajxid 
bulbs, the narrow end of om? adjoining the wider end ol the next 
lower one. in this class may also be placed the Ueinpel tube, which 
is simply a .straight tube filled with glass beads. Of the third type 
is the Warren column consisting of a spiral k(‘pt at a constant 
temperature by a liquid Ijath. Improved fmms w^re devised by 
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F. D. Brown. Kreuslcr’s form is easily made and manipulated. A 
tube closed at the bottom is traversed by an open narrower tube, and 
the arrangement is fitted in the neck of the distilling flask. Water 
is led in by the inner tube, and leaves by a side tube fused on the 
wider tube. Many comparisons of the effectiveness of dephlegmating 
columns have been made (sec Sidney Young, Fractional Distillation, 
190H)- The pear-shaped form is the most effective, second in order 
is the Le Bol-Henningcr, wliich, in turn, is better than the Glynsky. 
'rhe main objection to the Hempel is the retention of liquid in the 
lieads, and the consequent inapplicability to the distillation of small 
quantities. 

4. Distillation with Steam, — In this process a current of steam, 
which is generated in a separate boiler and superheated, if necessary, 
by circulation tiirough a heated copper worm, is led into the dis- 
tilling vessel, and the mixed vapours condensed as in the ordinary 
processes. This method is particularly successful in the case of 
substances which cannot he distilled at their ordinary boiling-points 
(it will be seen in the following section that distilling with steam 
implies a lowering of boiling-point), and which can be readily 
separated from water. Instances of its application arc found in the 
separation of ortho- and para-nitrophcnol, the o-compound distilling 
and the p- remaining behind ; in the separation of aniline from the 
mixture obtained by reducing nitrolienzene ; of the nanhthols from 
the melts produced by fusing the naphthalene monosulphonic acids 
with potash ; and of quinoline from the reaction between aniline, 
nitrobenzene, glycerin, and sulphuric acid (the product being first 
steam distilled to remove any aniline, nitrobenzene, or glycerin, 
then treated with alkali, and again steam distilled when quinoline 
comes over). With substances prone to discolorization, as, for 
example, certain amino compounds, the operation may be conducted 
in an atmosphere of carbon dioxide, or the water may ha saturated 
with sulphuretted hydrogen. Liquids other than water may be used : 
thus alcohol separates a-pipecoline and other nitropropylene. 

5. Theory of Distillation.-- The. general observation that under a 
constant pressure a pure substance boils at a constant temperature 
leads to the conclusion that the distillate wliich comes over while 
the thermometer records only a small variation is of practically 
constant composition. On this fact depends “ rectification or 
purification by distillation. " A liquid boils when its vapour pressure 
fK|uals the superincumlient pressure (see Vaporization) ; con- 
sequently any iiroc<*.ss which diminishes the external pressure must 
also lower the boiling-point. In this we have the theory of “ dis- 
Ulialion under re<Iuced pressure." The tlu^ory of fractional distilla- 
tion, or the Udiaviour of licpiid mixtures when heated to their 
boiling-points, is more complex. For simplicity w'c confine ourselves 
to mixtures of two components, in which (experience shows that 
three cases are to be r(;cognized according as the components arc 
(i) completely immiscible. (2) partially miscible, (3) miscible in all 
liroportions. 

When the components are completely immiscible, the va])Our 
pressure of the one is not influenced by the presence of the other. 
The mixture constHpientl}’’ distils at tfic temperature at which the 
sum of the partial pressures (equals that of the atmosphere. Both 
components come over in a constant proportion until one disap- 
pears ; it is then necessary to raise the temperature in order to distil 
the residue. The composition of the distillate is determinate (by 
Avogadro's law) if the molecular weights and vapour pressure of the 
componiMits at the temperature of distillation be known. If Mj, M,. 
and 1*,, be the molecular weights and vapour pressures of the 
components A and B, then the ratio of A to B in the distillate is 
MjPj/MgP,. AlLliough, as is generally the case, one liquid (say A) 
is mort^, volatile than the other (say B), i.f. P, greater than P,. if the 
molecular weight of A be much less than that of B, then it is obvious 
that the ratio M,P,/MjP, need not be very great, and hence the 
less volatile liquid B would come ov(?r in fair amount. These con- 
ditions pertain in cases wlurrc distillation with steam is successfully 
practised, the relatively liigh volatility of water lx:ing counl(»r- 
balanced by the relatively high molecular weight of the other 
component ; for examffle, in the case of nitrobenzene and water the 
ratio Is i to 5. In general, when the substance to be distilled has a 
vapour pressure of only 10 mm. at ioo° C., dlslillation w’ith steam 
can be adopted, if the product can be subsequently separated from 
the water. 

When distilling a mixture of partially miscible components a 
distillate of constant composition is obtained so long as two layers 
are present, i.e. A dissolved in B and B dissolved in A, since Iwth 
of these solutions emit vapours of the same composition (this follows 
since the same vapour must lie in equilibrium w'ith both solutions, 
for if it were not so a cyclic system contradicting the second law 
of thermodynamics w'ould be realizable). The composition of the 
vapour, however, would not be the same as that of cither layer. As 
the distillation proceeded one layer would diminish more rapidly than 
the other until only the latter would remain ; this would then distil 
as a completely miscible mixture. 

The distillation of completely miscible mixtures is the most 
common practically and the most complex theoretically. A co- 
ordination of the results olftained on the distillation of mixtures of 
this nature with the introduction of certain theoretical con.siderations 
led to the formation of three groups distinguished by the relative 
solubilities of the vapours in the liquid components. 


(i.) If the vapour of A be readily soluble in the liquid B, and the 
vapour of B readily soluble in the hquid A, there wiU exist a mixture 
of A and B which will have a lower vapour pressure than any other 
mixture. The vapour pressure composition curve wdl be convex 
to the axis of compositions, the maximum vapour pressures corre- 
sponding to pure A and pure B, and the minimum to some mixture 
of A anof B. On distilling such a mixture under constant pressure, a 
mixture of the two components (of variable composition) will come 
over until there remains in the distilling flask the mixture of minimum 
vapour pressure. This will then distil at a constant temperature. 
Thus nitric acid, boiling-point 68°, forms a mixture with water, 
boiling point zoo°, which boils at a constant temperature of 126°, 
and contains 68 % of acid. Hydrochloric acid forms a similar 
mixture which boils at 110° and contains 20*2 % of acid. Another 
mixture of this type is formic acid and water. 

(ii.) If the vapours be sparingly soluble in the hquids there will 
exist a mixture having a greater vapour pressure than that of any 
other mixture. The vapour pressure composition curve will now be 
concave to the axis of composition, the minima corresponding to the 
pure components. On distilling such a mixture, a mixture of constant 
composition will distil first, leaving in the distilling flask one or 
other of the components according to the composition of the 
mixture. An example is propyl alcohol and water. At one time it 
was thought that these mixtures of constant boiling-point (an ex- 
tended list is given in Young’s Fractional Distillation) were (definite 
compounds. The above theory, coupled with such facts as the 
variation of the composition of the constant boiling-point fraction 
with the pressure under which the mixture is distilled, the pro- 
portionality of the density of all mixtures to their composition, &c., 
shows this to be erroneous. 

(iii.) If the vapour of A be readily soluble in liquid B, and the 
vapour of B sparingly soluble in licpiid A, and if the vapour jiiussure 
of A be greater than that of B, then the va])Our pressures of mixtures 
of A and B will continually diminish as one passes from 100 % A to 
to 100 % B. The vapour tension may approximate to a linear 
function of the composition, and the curve will then be practically 
a straight line. On distilling such a mixture pure A will come over 
first, followtrd by mixtures in wliich the quantity of B continu.ally 
increases ; consequently by a suflicient numlxrr of distillations 
A and B can l>c completely .separated. 
bZxamplcs are water and methyl or ethyl 
alcohol. 

Van’t Hoff (Theoretical and Physical 
Chemistry, vol. i. p. 51) illustrates the 
five cases on one diagram. In fig. 4 let 
.\B be the axis of composition, AP be the 
vapour pressure of pure A, BQ the vapour 
pressure of pure B. F or immiscible Uciuids 
the vapour pressure curve is the liori- 
zontal line ab, described so that rtl*=yB 
and hQ AP. For partially miscible 
liquids the curve is The hori- 

zontal line /q corresponds to the two 
layers of liquid, and the inclined lines I’aj Qb^ to solutions of B in A 
and of A in B. The curves I’fliQ, having a minimum at a*. l*«aQ, 
having a maximum at a,, and PrsQ. with mulher a maximum nor 
minimum, correspond to the types i., ii., iii. of completely miscible 
mixtures. 

6. Dry Distillation, — In this process the substance operated upon 
is invariaVily a solid, the va]>ours being condensed and collected as 
in the other methods. When the substance operated upon is of 
uncertain composition, as, lor cxamnlc. coal, wood, coal-tar, &c., the 
term destructive distillation is employed. A more general designa- 
tion is pyrogenic processes," which also includes such optiralions 
as leading vapours through red-hot tubes and condensing the 
products. We may also consider here cases of sublimation wherein 
a solid vaporizes and the vapour condenses without the occurrence 
of the liquid phase. 

Dry distillation is extremely w'asteful even w'hen definite sub- 
.stanccs or mixtures, such as calcium acetate which yields acetone, are 
dealt with, valueless by-products being obtained and the condensate 
usually requiring much purification, raor to i83r>. little was known 
of the process other than that organic compounds generally yielded 
tarry and solid matters, but the discoveries of Liebig and Dumas (of 
acetone from acetates), of Mitscherlich (of benzene from benzoates) 
and of Persoz (of methane from acetates and lime) brought the opera- 
tion into common laboratory practice. For efficiency the operation 
must be conducted with small quantities ; caking may be prevented 
by mixing the sulxstance with sand or powdered iiumice, or, better, 
with iron filings, which also renders the decomposition more regular 
by increasiii" the conductivity of the mass. The most favourable 
retort is a shallow' iron pan heated in a sand bath, and provided with 
a screwed-down lid l>earing the delivery tube?. Sidney Young has 
suggested conducting the operation in a current of carbon dioxide 
w'hich sweeps out the vapours as they are evolved, and also heating 
in a vai>our bath, e.g. of sulphur. 

One of the earliest red-hot tube syntheses of importance was 
the formation of naphthalene from a mixture of alcohol and ether 
vapours. Such condensations were especially studied by M. P. £. 
Berthclot, and shown to be very fruitful in forming hyitrocarbons. 
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Sometimes reagents arc placed in the combustion tube, for example 
lead oxide (litharge), which takes up bromine and sulphur. In its 
simplest form the apparatus consists of a straight tube, made of 
gl^s, porcelain or iron according to the temperature required and 
the nature of the reacting substances, heated in an ordinary com- 
bustion furnace, the mixture entering at one end and the vapours 
1 )eing condensed at the otlier. Apparatus can also be constructed 
in which the unchanged vapours are continually circulated through 
the tube. Ojicrating in a current of carbon dioxide facilitates the 
process by preventing overheating. 

7, Distillation in Chemical Technology,— 1\\ laboratory practice 
use is made of a fairly constant type of apparatus, only trilling 
modifications being geiuu'ally necessary to adapt the apparatus for 
any distillation or fractionation ; in technology, on the other hand, 
many questions have'to be coiisiderod whicli generally demand the 
adoption of special constructions for the economic distillation of 
dillercnt substance.s. The modt;s of distillation enumerated above 
all occur in manufacturing practice. Distillation in a vacuum is 
praci ised in two forms : - if the pump draws oil steam as well as 
air it is termed a “ wet ” air-pump ; if it only draws off air, it is a 
“ dry ” air-pump. In the glycerin industry the lyes ol)taiiied by 
saponifying the fats arc hist evaporated with “ wet vacuum ” and 
finally distilled with closed and live steam and a “ dry vacuum." 
Two forms of steam distillation may be distinguished : — in one the 
still is simply heated by a steam coil woe.nd inside or outside the 
still — this is termed heiitiug by dry steam ; in the other sUram is j 
injected into the mass within the still —this is the distillation with 
live steam of laboratory practice. The details of the j»lant - the 
material and fittings of the .still, tlu^ manner of In.-ating, the form 
of the condensing plant. receiv(?rs, <S‘C. — have to be di termined for 
e«*ich substance to be distilled in order to work with tiie maximum 
economy. 

For tlie distillation of liquids the retort is usually a cylindrical jiot 
])laccd vertically ; cast iron is generally emj)loj’c:d, in which ca.se 
the bottom is frequently incurved and thicktrr than the sides in order 
to take up the additional wear and tear. Sometimes linings of 
enamelled iron or other material are employed, wliicli when w'om 
can be replaced at a far lower cost than that of a new still. (Jla.s.s 
stills heated by a sand bath are .sometimes employed in tiu? final 
distillation of sulphuric acid ; ])latiniini. and an alloy of ]>latinum 
and iridium w'itli a lining of gold rolled on (a discovtTv due to 
Heraeus), are used for the same purpose. C?a.st iron stills are ^iro- 
vided with a hernisphtuical head or dome, generally attached to the 
body of the still by bolts, and of sufficient size io allow for any 
frothing. It is invariably ]irovided witfi an opening to c:arry off the 
vapours produced. In its more complete form a still has in addition 
the follow^ing fittings ; — The dome is providi^d with openings to 
admit (i) the axis of the stirring gear (in some stills the stirring gear 
rotates on a horizontal axis whicli traverses the sid(^ and not tlur head 
of the still), (2) the inlet find outlet tubes of a closed steam coil, 
(3) a tube reaching to nearly the bottom of the still to carry live 
steam, (4) a tube to carry a {lu rmonu^ter, (5) one or more manholes 
for charging purposes, (6) sight -holes through whic h the operation 
can be watched, and (7) a safety \’alv(r. The Ixxly of thc^ still is 
provided with one or more openings at different hc’ights to serve for 
the discharge of the residue in the still, and sometimes w'ilh a glass 
gauge to record the quantity of matter in the still. For dry dis- 
tillations the retorts are generally horizontal cylinders, the bottom 
or lowcT .surface. Ixiing .sometimes flattened. Iron ancl fireclay are 
the materials commonly employed ; wTouglit iron is used in the 
manufacture of wood-spirit, fireclay for coal-gas (see Ga.s : Manu- 
facture), pho.sphorn.s, zinc, &c. 'I'ho vertical type, how^ever, is 
employed in the manufacture of accuone and of iodine. 

Several mode.s of heating arc^ adopted. In sonii? ca.se.s, especially 
in dry distillations, the furnace flames play directly on the retorts, 
in others, such as in the case of nitric acici, the whole still com<*s \inder 
the action of the furnace gases to ]^revent condensation on the upper 
part of the still, while in others the furnace gases do not ]>lay directly 
or. the base or upper portion of the still but arc conducted around it 
by a .system of flues (.see Coal-Tar). Steam heating, dry or live, 
is employed alone and also as sin auxiliary io direct firing. 

The condensing plant varies with the volatility of the distillate. 
Air cooling is adopted whenever possible. For exam])le, in the less 
modern methods for manufacturing nitric acid the vapours were 
conducted directly into double-necked bottles {homhonnes) immcr.se<l 
in water. A more efficient arrangement consists of a slack of 
vertical pipes standing np from a main or collecting trough and 
connected at the top in consecutive pairs by a cross tube. By 
an arrangement of diaphragms in the low'cr trough the vapours 
are circulated through the .system. As an auxiliary to air cooling the 
stack may be cooled by a slow slre.nm of w’ater trickling dow’n the 
outside of the pipes, or. in certain cases, cold w’ater may be injected 
into the condenser in the form of a spray, where it meets the ascend- 
ing vapours. H orizontal air-cooling arrangtrmtmts are also employed. 
A common type of condenser consists of a copper worm placed in a 
water bath : but more generally straight tiibc’S of copper or cast iron 
which cross and recross .1 rectangular tank are enqdoved, since this 
form is more readily repaired and cleansed. Wood spirit, petroleum 
and coal-tar distillates are condensed in plant of the latter type. 
In cases where the condenser is likely to become plugged there is a 
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pipe by iiu;aiis of which live steam can be injected into the condenser. 
The supply of W'atcr to the condenser is regulated according to the 
volatility of the condensate. When the vapours readily condense 
to a solid form thu* condensing plant may take the form of large 
chtamljcrs ; such conditions pn-vail in the manufacture of arsenic, 
sulphur and lampblack : in the latter case (which, however, is not 
projierly one of distillation) the chamber is hung with sheets on 
which the pigment collects. l.arge chambers are also used in the 
condensation of mercury. 

Dephlegmation of the vapours arising from such mixtures as coal- 
tar fractions, iietroleuin and tin* " wash " of the .s|)iiit industry . is 
very imi>ortanl, and many ty]ies of apparatus are ^•mployed in order 
to effect a separation of the vapours. The eailii st form, invented by 
C. B. Mansfield to facilitate the fractionation of paraffin ancl coal- 
tar distillates, consisted in having a pipe leading from the incliiu-d 
delivery tube of the still to the still again, so that any vapour which 
condtmsed in the dedivery lube was returned to the still. Of really 
effective columns Coiipier’s was one of Ilur e:;.iliest. The vapouis 
rising from the still traverse a tall vertical column, and are then 
convt'yed througli a series of biillis placed in a bath kept at the 
boiling-]ioint of the most volatile constituent. The more volatile 
vapours pa.ss over to the condensing plant, wdiile the less volatile ones 
condense in the bulbs and are returned to the column at varying 
heights by means of connecting tubes. Tin* Frimcli column is similar 
in action. The Clofley still is one of the most efleetivi' and is 
employed in the s]»irit, ammonia, coal-tiar and other industries. It 
consists of a vertical coluinii divided into a number of sections by 
horizontal jilates, w'hich are perforated .so that the ascending va]'ouis 
have to traverse a layer of liquid. Above this " sepiarator " is a 
reflux condemser, termed the “ cooler," maintained at the correct 
l.ein]HTat.ure so that, only the more volatile com]ionent ]»asses to 
the rtreeiver. The Kiicce:;s of tlu- opcTation chii-fly depends upon the 
jiroper management of the cooler. 

8. Commercial Distillation of Wntcr. • Dislilk'd W'ater, i.c. water 
flee from salts and to some exteiil of tlu* di.ssolvc-d gases which are 
always present in natural w'alers, is of iudis])eTisable value in many 
operations both of scientific and industrial chemistry. I’he ap 
paratiis and jncKc^ss for distilling ordinary Avater are very siiiqfle. 
Tlu? body of tlie still is made of copper, w'ith a head and W'onn, or 
condcm.sing apparatus, either of copper or tin. 'J'he still is usuallv 
fed conf innoiisly by tlie heated water from the comlenser. 'Ilie 
first portion of flu? distillate brings over the gases dissolved in the 
water, animoma and other volatile impiirilitrs, and is consequently 
rejected ; scarcely two-fitths of the i*ntiri* qnanfily of water cun be 
.saf(*ly used as pure distilled water. 

Apjiaratus for the (‘(.onotnic production of a potabk* water from 
sea-water is of vital importance in the equipment of ships, 'flu* 
sim}>le ^IistilIation of sea-water, and the proiluction thereby of a 
certain prop*, .lion of chemically fii*.-.h water, is a very sinqile 
problem ; but it is found that watc'r which is merely evaporai«‘d 
and recoil dense (I has a very disagreeable flat taste, and it is only after 
King exposure to pure atmospheric air, with cemlinned agitf:tion, or 
repeated pouring from one vessel to another, that it l«-comes 
?ailficiently aerated to lose its niqdeasanl la.sli‘ anrl snu-ll and 
become drinkable. 'I’he water, moreover, till it is saturated with 
g.ases, n’ailily absorl>s noxious vapours to which it may lie exposed. 
For the successful ]>rcparation of potabk? water from sea-water, tlu* 
folkivviiig conditions an- essential : - -1st, aeration of tlin distilled 
]ircKluct so that it may be iinmediately avaikibk- for drinking pur- 
poses ; 2nd, economy of coal to obtain the mrxxiniuin of walf?r with 
the minimum ex])euditure of fuel ; and ^rd, sinqilicily of working 
parts, to secure the apparatus from I n caking down, and enable 
unskilleil attendants to work it with safety. The problem is a com- 
]>arativcly old ont;, for we find that B. l'itzg« rakl ])atcntt?d a process 
in 1683 having for its piirpo.se the “ swc-ctening of sea-water." A 
history of early attempts is given in S. Hales’s Pkilosophiinl F.x- 
pcriwnits, jinblished in 1739. Among the earlier of the moikrrn forms 
of ap]>ani.tus wliich cuine into practical adoption are tlio inventions 
of Dr Normandy and of ('haplin of Glasgow, the. a]q'aratiis of 
Bocher of Nantes, and that jiateiited by (Lille and Mazeline of Havre. 
Normandy's apparatus, although economical and jufiducing water 
of gocKl quality, is very complex in its structure, consisting fif very 
numerous working parts, with elaborate jrraiigeineiits of pipes, 
cocks and othi-r fittings. It i ^3 consequently expensive and requires 
careful attention for its working. It w'as extensively adopted in the 
Hriti.sli navy, the ('iinard line and niaiiy other important emigrant 
and mercantile lines, riuqilin’s sqiparatus. vvhich was invented and 
patented later, has also since* 1 865 been sanctioned for use on emigrant, 
troop and passenger ve.sfii‘Is. 'the apparatus possesses the great 
merit of simplicity anrl com]iacln(?ss, in conscfjuencc of which it i.s 
comparatively cheji]) ami not liable to derangement. It was adojited 
by many important British and continental shipping conijianies, 
among others bv’’ the T’eninsular ^ Oriental, the Inman, the Nortii 
German TJovtI and tlie Hamburg American com])aiiics. 

The modem distilling plant consists of tw'o main parts terinei! 
the evaporator and condenser : in addition there must be a 
(sometimes sfe.-ini is run off the main boiler-, luif this practice has 
several disadvantages), pumps for circnlating cold water in the 
condenser and for supplying salt wafer to the evaporator, and a 
filter through which the aerated whaler pa?.*;es. The rvayiorator 
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consists of a cylindrical vessel having in its lower half a Iiorizontal 
copper coil connected to the steam supply. The cylindrical vessel 
is Jilled to a certain level with salt water and thi; steam turned on. 
Tile water vaporizes and is Jed Irom the dome of the cvaporaloi 
to the hejul of the condenser. The water level is maintained in tin* 
cvaporaioi- until it contains a certain amount of salt. It is t)ien run 
oil. aiul replaced by fre.^h s;ra-vvi«.ter. 'Plie condenser consists of a 
vertical cylinder liaviii" nianitolds at tlie head and foot and through 
which a number oi tubes jia-ss. In .some lyj>es, c.^. the Weir, the 
condensing water circulates upwards Ihrougn the tiibe.s; in others. 

the Quij'giiis, the water circulates around tlu? tubes. Various 
forms of the tubes havti been adopted. In the l‘a])e llonneberg 
condenser, which lias been adojited in tlie (iennan navy, they are 
oval in si-ction and tend to become circular uiuhT the pre-ssiin* oi 
the steam ; this .alteration in shape makes the tnlu's self-scaling. 
In the Quiggins condenser, which lias been widely adopted, c./j. in 
the " l.nsitania,” tlie st(%im traverses vertical copper coils tinned 
iii.side and onl.sid<' ; I he coils arr- crescent sli aped, a torin which gives 
a gn atei condensing surface and makes tlie coiU self-scaling. The 
aeiTiiion of the water is elfecled by blowing air into the steam Ixdore 
if is condeii.sed ; as an aii.viliary, tlie storage tanks luive a false 
boUtini perforab^d by line holes so that if air lie injected below it. 
the wat« r is elhciiTlly aerated by the air wliich traverstis it in tine 
slnsuns. Aftei condensation llie water is lilteied through charcoal. 
Tlie lilter is eitlier a sep.arale ]uee.e of platil or. as m the Quiggiiis 
form, it may be placed below tlur coils in the saiiu: outer vessel, lii 
this plant liic .'leration is coiuliicl.cil by blowing in air at the iiase of 
the conderism-. ;\lter liltration the water is ])unip(‘(l to tin; storage 
tanks. Many types of tlisiillin.; j>ljj.nL an- in use in addition to lho.se 
mentioned above, for evampl'^ the Uayner, Kirkaldy, Merlet?-;, 
Norniand ; the Ibiited Slates navy lias ailopted a form designed bv 
(he Ibircan ol Mngjiieeriiig. 

liini lor.KAiMiY. 'I'he giMieral practice ol lalionalory distillation i. 
(Ii:iciissc*d ill all treatises 011 prlu^lical org;mic chemist ry ; rirfereiic'- 
may be made to Lassar-Cohn. Manual of Ov^anic Chcmislty (iSno). 
ami Arheitsmethoden fiiy nrnanisrh divniisclir l.alnniitorUn (u»oi) • 

I fans Meyer. A ualvsi: uiul Konst itntionrninlllttny, ot^auisch'i 
Vt'yhindiins'rn (lofuji. The theory of distill itioii linds a jdace in all 
ireatises on physical chemistry. Of especial importance is Sidney 
Voiiii",, I'uutiona! Distilfation (igo v). Ihe history of distillation i.s 
lo be stndiiHl in li. ( lildemeisbT and h\ Uolf'ii.nm, I ntlf’iist /{, :{ 
(Vc (Berlin, TSgc) ; Eng. tr. liy 1 C. Krcniers, Milwaukee Press, moo). 
‘I'he technology of ilistillatioii is liest studied in relation to the 
st!veral industries in which it is employed ; reference slunild be 
maile (o the articles Co\f. - I’.xn, (i.As, IhiTROLicUM, Spirit.s, .Vitric 

n>. iScr. (O. !•'.*) 

DlSTRAt'TlOii (Iroin I/it. distraherc^ to pull asiindc^r), a draw 
ing away or apart ; a. wonl now u.sod generally of a. state of mind, 
to mean a diversion of atlmition. or a violent emotion amounting 
almost to madness. 

DISTRESS (from the () I'V. x/rslrm\ destressCf from the past 
participle of the T.at. dishiu*.n'ri\U\ pull apart, used in Late T^iit. 
in the sense of lo punish, hence to distrain), pres.surc^, especially 
of sorrow, pain or ill-fortune. As a legal term, the action of 
distraining or distraint, the right whi(di a landlord lias of .seizing 
the personal chattels of his tenant for non-payment of rent, 
(battle damage feasant (doing damage or trespassing upon a neigh- 
liour's land) mav also he dtslraincd, i.r. may be detained until 
satisfaction be rendered for the in jury they have done. The cattle 
or oIIkm* animals thus distrained are a mere pledge in the hamls 
of the injured person, who has only power to retain them until 
the owner ap])ear In m .le se.tisfaclion for the mischief ib.-v luive 
clone. “ Distress damage feasant ” is also applicalde to inanimate 
things on the land if doing damage thereto or to its produce: 
things in actual use, however, are cxeinjit. Such distress must 
he made during tlu* actual tnrspass, and b}- whoe\'er is aggrieved 
by the damage. 1 listless for rent was also at one time regarded as 
a mere pledge or security : hut the remedy, having been found to 
be speedy and efficaeitJus, w'as rendered more perfect by enact- 
ments allowing the thing taken to be sold. Blackstone notes that 
the law of distresses in this respect ** has been greatly altered within 
a few vc.irs last past."' The legislature, in fact, converted an 
ancient right of personal redress into a powerful remedy for the 
exclusive benefit of a single class of creditors, viz. landlords. 
Now that the relation of landlord and tenant in England has 
come to be regarded as purely a matter of contract, the language 
of the law^-books seems to be singularly inappropriate. The 
defaulting tenant is a “ wrong-doer,” the landlord is the “ injured 
party ” ; any attempt to defeat the landlord’s remedy by carry- 
ing off distrainable goods is denounced as ** fraudulent and 
knavish.” 'Fhe operation of the law has, as we shall point out. 


been mitigated in some importont respects, but it still remains 
an almost unique specimen of one-sided legislation. 

At common law distress was said to be incident to rent service, 
and by particular re servation to rent charges ; but by 4 Geo. II. 
c. 28 it was extended to rent seck^ rents of assize and chief rents 
(see Rknt). It is therefore a general remedy for rent certain in 
arrear. All personal chattels are distrainable with the following 
exceptions: — (1) things in which there can be no property, as 
animals ferae naturae ; (2) ledgers, daybooks, title-deeds, &c. ; 
(3) things delivered to a person following a public trade, as a horse 
sent to be shod, &:c. ; (4) things already in the custody of the law ; 
(5) things which cannot be restored in as good a plight as when 
distrained, that is, perishable articles ; (6) fixtures ; (7) beasts of 
the plough and instruments of husbandry while there is other 
suflicient distress to be found ; (8) instruments of a man’s trade or 
profession in actual use at the time the distress is made. If not in 
actual use they are only privileged in case there is other sufficient 
distress upon the prerni.ses. These exceptions, it will be seen, 
i-nply that the thing di.strained is to bit held as a pledge merely — 
not to be sold. I’hey also imply that in general any chattels 
found on the land in question are to be available for the benefit of 
the landlord, vvhether they belong to the tenant or not. This 
principle worked with peculiar harshness in the easci of lodgers, 
whose goods might be seized and sold for the payment of the rent 
due by their landlord to his superior landlord. By the Lodgers’ 
Goods Protection Act 1S7 , howevTr, wlu re lodger's goods have 
been seized hy the superior landlord the lodger may serve him 
with a notice stating that the intermediate landlord has no 
interest in the property seiz(“d, but that it is the property or in the 
lawful po.ssession of the lodger, and setting forth the amount of 
the rent due by llu‘ lodger to his irmn(‘diate landlord. On pay- 
ment or tender of sucli nmt the landlord cannot proceed with tlie 
di.stress against the goods in (juestion. By the Law of Distress 
Amendment Act ic>o8 this protection w'as extended to under 
tenants liable to pay rent by ecjual (luarterly inst:dnienls, as well 
iis to any person whatsoeviT who is not a tenant of the premises or 
any part thereof nor has any beneficial interest therein. The act, 
however, excludes certain goods, particularly goods belonging to 
the husband or wife of the tenant whose rent is in arrear, goods 
comprised in any bill of sale, hire pureiuise agreement or .siTl.le- 
nient made by the tenant, goods in the posst‘ssion or dispositi on 
of a tenant by the consent and permission of the true owner iindiT 
.such circumstances as to make the tenant reputed owner, goods 
of the partner of an immediate tenant, and goods (not being goods 
of a lodger) U|)on premises where any trade or business is carried 
on in which both the immediate tenant and the under ten.vnt 
have an interest. The act dues not apply where an under tenancy 
has been created in breach of a covenant or agreement lx* tween 
the landlord and his immediate tenant. The Law of Distress 
Amendment Act 1888 also absolutely exempted from distress the 
tools and implements of trade and wearing apparel and bedding 
of a tenant and his family to the value of five pounds, and the 
of Distress Amendment Art 1895 gave power to a court of 
summary jurisdiction to direct that such goods, when distrained 
upon, should be restored if not sold, or, if sold, to order their 
value U) be paid by the persons who levied the distress or directed 
it to be levied. Originally the landlord could only seize things 
actually on the premises, so that the remedy might be defeated by 
the things being taken away. But by an act of 1710, and by the 
Distress for Rent Act 1737, he may follow things fraudulently or 
clandestinely removed off the premises within thirty days after 
their removal, unless they have been in the meant irne bona fide 
sold for a valuable consideration. The sixth exception mentioned 
above was held to extend to sheaves of corn ; but by an act 
of 1690 corn, when reaped, as \vell as hay, was made subject to 
distress. That act was modified by the Landlord and Tenant Act 
1851, under which growing crops seized by the sheriff and sold 
under an execution are liable to distress for rent wdiich becomes 
due after the seizure and sale, if there is no other sufficient distress 
on the premises. 

Excessive or disproportionate distress exposes the distrainer 
to an action, and any irregularity formerly made the proceedings 
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void ab initio, so tliat tht* remedy was attended with considerable 
risk. The Distress f(»r Rent Act 1737, before alluded to, in the 
interests of landlords, protected distresses for rent from the 
consequences of irregularity. In all cases of distress for rent, if 
the owner do not within five days (by the Law of Distress Amend- 
ment Act 1888, fifteen days, if the tenant make a request in 
writing to the person levying the distress and also give security 
for any additional cost that may bo occasioned by such extension 
of time) replevy the same with sufficient security, the thing dis- 
trained may be sold towards satisfaction of the rent and charges, 
and the surplus, if any, must be returned to the owner. 'Fo 
‘‘ replevy ” Ls whoa the person distrained upon applies to the 
proper authoritx' (the registrar of tlie county court) to have 
the thing returned to his own possession, on gis ing security to 
try the right of taking it in an action of replevin. 

Duties and penalties imposed by act of parliament (r.g. pay- 
ment of rates and taxes) are sometimes enforced by distress. 

DISTRIBUTION (Lat. distribimc, to de;..l out), a term used in 
various conne.xions with the general mec-ning of spreading out. 
In law, the word is used for the? divisiem (d the personal estate 
of an intestate among the next-of-kin (see Intestacy). The 
important scientific question as to the distribution of plants and 
animals on the eartli is trcitted under Pj.ant.s : Distribution, aiul 
.^ooLcxJicAi. DisTRinuTiON. lu econooiics the word is used 
generally for the transference of commodities from person to 
jierson or from place to place, or tlu* dividing up of large quantities 
of commodities into smaller (juantities ; and in a more technical 
sense, for the dis ision of tlic product of industry amongst tlic 
^•ariolls members or classes of the community. The theory of 
economic {listril)ution,/.e. the causes which determine rent, wages, 
profits and interest, forms an important subject-matter in all 
text-books. Among n:cent works, see K. (annan's History oj 
Thcaries oj Production and Distribution, [^^6 /iV^iV (1893), J. R. 
('ominon's Distribution of Wealth (1803), and 11. J. Davenport’s 
Value and DisUihniion (Cliicai^o, 

DISTRICT, a word d(?noling in its more general sense, a tract 
or extent of a country, town, iS:e., marked off for administrative 
or other purposes, or having sorru? Sf)ecial and distinguisliing 
chansctcristics. The medieval Latin distr ictus (from distringerr, 
to distrain) is defined h\ Du Caingc as Territorium feudi, sen 
tractus, in t/no Doniinus vassallos ct tenentes suos distrin^ere /fotest ; 
aiitl as justiiiae excrccndac in eo tract u jacultas. It was also used 
of the territory over wliicli the feudal lord exercised his juris- 
diction generally. Tt may be noted that distr inhere bad a wider 
significance iluin “ to distrain ” in the Englisli legal .sense (s(a' 
Distress). Tt is defined by Du Cange as compellere ad aliijuid 
jacienduni per midctam, poenatn, vd capto pi^norc. in ICnglish 
usag<\, apiirt from its general iip[)liration in sucli form.s as postal 
district, registration district and the like, ‘"district " has specific 
usages for ecclesiastical and local government purpo.ses. It is thus 
applied to a division of a parish under the Church Building Acts, 
originally called a “ perpetual curacy,” and the church serving 
such a division is properly a “ district chapel.” Under the Taical 
(lovernment Act of 1894 counties are divided for the purposes of 
the act into urban and rural districts, in British India the word 
is used to represent the zillah, an administrative subdivision of 
a province or presidency. In the United States of America the 
word has many administrative, judicial and other applications. 
In South Carolina it was u.sed instead of “ county ” fur the chief 
division of the state other than in the coast region. In the 
Virginias, Tennessee, Georgia, Kentucky and Maryland it answers 
to “ township ” or precinct, elsewhere the principal subdivision of 
a county. It is also the regular word for an electoral divj.si()n,” 
each state being divided into congressional and semitorial 
districts. For taxation purposes it is also used of any portion 
of a slate described for assessment. 

DISTYLE (from Gr. St-, two, and orrAos, column), the 
architectural term given to a portico which has two columns 
between antae, known as distyle-in-antis (see Temple). 

DITHMARSCHEN 9 or Ditmarsh (in the oldest form of the 
name Thiatmaresgaho, Dietmar’s Gau), a territory between the 
Eider, the Elbe and the North Sea, forming the western part of 


the old duchy of lltilslein, and now included in the Prussian 
province of Schlcswig-Ilolstein. It contains about 550 sip m. 
with 90,000 inhabitants. 'J’he territory consists to the' extent of 
one half of good pasture land, which is preserved from inroads of 
the sea by banks and dams, the other half being mostly waste. 
It was originally colonized mainly from Frie.slund and Saxony. 
The district was subjugated and Christianized by Cluirlemagne 
in 804, and ranked as a separate (iau, included ])erhaps in the 
countship of Slade, or Comitatus utriusque ripac. From ihv same 
century, according to one opinion, or from the year 1182, \Nlien 
the countship was incorporated with their see, according to 
another, the arehbislmps of Bremen claiiiu d su])remaey over the 
land ; but the infiabitants, who had developed and (onsiilidaled 
a sy.stematic organism for self-go\ernmenl, inaile obstinate 
resistance, and rather attached tlu'insilves to the bisliifp of 
Schleswig. Ditm.ir.sken, to use the Scanilinavi.m form of the 
name, continued part of the Danish dominions till the (lis.iNirous 
battle of Bornho\ i (l in 1227, when its former indepeiuieiu e v.as 
regained. Tlv claims of the arelil)ishop of IJremen were now si) 
far recognized that he exercised the royal riglits of Iherhuiui and 
lUiitbaun^ enjoyed the consecjia nt ciKolumenls, and wa;-. n ])rL- 
sented first by a single advocatifi, or ami aflt‘rwa.i<ls by one 
for each of the five DofTts, or imirks, into whidi tlu* land was 
divid'd after tin* t slal'llshmeTit of Meldm f. 'I'lie ei'niiiiunity was 
governed by a Landrath of forty -eight tdeclive consuls, or twelx c 
Irom each of the lour marks ; ami even in the i.|lii century the 
power of the episcopid advocali was so slight that, a ehroim ler 
quoted by (.onrad von Maurer says, Dc Diinu.isdiiiii Ivvcu .stiu .ir 
Ilcrcii mid llovvdl unde dolin 'icadt se -icillen, “the l)ilmj-.r;.ehen 
livi*. without lord and hi‘;al, e.iul do wh.d Ilu v will.” In j ’lo and 
in 1404 they succeeded in defeating the inv asions of the Jiol;,li in 
nobles ; and though in 147.^ tin; land w;.s nominally ineorjxu'. ;ed 
with llu; duchy hy the emjieior I'rt'derick IJi., thealtempt <if tiie 
Danish king Hans and the; duke of Gollorp to enforct. the det 'Ve 
in 1500 resulted only in their comj)lete rout in llie marshes cd tlu 
T)ii.sseiid-l)uwt*ls-\\’arf. During the early ])arl of the einlur}' 
which began with such prestige for Hitmarsl>, it was the se( ne oi 
violent internal (.(mnict in ntgard t(> the rtligioiis questions of 
the time ; and, thus weala'iied, it \v;is obliged in I5;:9 to .ail)mit 
to y)artition iunong its tln*(;e etuuinerors -■ King i'ledei iek JI.ol 
Denmark and l.)uk<s )olm and Ad(»lphus. A new division look 
place on Duke jedm's death in i5S> , by wlm b Jdedeiiek obl.'ir.ecl 
South Ditmarsh, with its chief Itavn of Mel(l«.»rl, and Adol|>!jiis 
obt;iined Nt>rih Diiniiirsh, with its »:hiel town ol Ileide ; and this 
aiTiingenient continued till »773, w’nen all the Gotiorp ptissessions 
were incorporated with the Danish ( rovvn. 

Siv iLitilmann's adilioii oi Neoco ns, C/ihmili .lO/ f'ittnintr.'ihru 
(Ki'.-!. i 8 -’ 7 ), and Ccsrhii liU- Jhhttnioilis f 1 S.10- 1 N..j.| ) : Aiicln-I irp. 
t ’rkandciihuch zar (.irsc/iirhte dcs Laudt s iJUtutifU ''! lu-n 
Sammlinm aUdithniaischcr ttechtsf/nt tlrii ( iS.|2), aiirl l>ittnmn st Itcii tni 
I'ertidUniss znm hrrmiuhcii iiizutilt \ Jvolst' r, (tcsduttUc Ditli 
oiiin^rfirus. uiuh /’. /i'. l)ahiihonn>. Vnih saurj n 

DITHYRAMBIC POETRY, tlu descrijilion of poetry in vdneli 
the character of ibe dithyramb is preserved. It remains (juii • 
uncertain what the denvi licjii (»r even the piimitiv'e meaiiii g 
of the Greek word is, allhough many conjei luns 

have been attemj)led. Ji was, however, conneeled from earliest 
times with the choral worship of Dionysus. A dithyraM-l) is 
defined by Grote as a round cliorie dance and song in honour 
of the wine-g(ul. The earliest dithyrainbie poetry was probablv 
improvised by priests of Bacchus at solemn feasts, and expressed’, 
in disordered numbers, the excilenuTil and frenzy felt by the 
worsliippers. 'J’his element of nmesLrained and intoxicated 
vehemence is prominent in al! juu trv of tliis class. Jlu* dithy- 
ramb was traditionally first practised in Nax«)s ; it .spread to 
other i.slands, to Boeotia and finally to Athens. Arion is .saifl to 
have introduced it at ( Orintli, and to have* allied it to the vvorship 
of Pan. It was thus ” inergiul,” as I»rofe.ssor G. G. Mur ray says, 
“ into the Satvr-choirof wild mountain-goals” out of which sprang 
the earlie.st fibrin of tragedy. But wlien tragic (.Irarna had so far 
developed us to be fiuite independent, the dithyrainb did not, on 
> 'J'liut is. llu^ riglil oi claiiiiing fiiilitary s,ervici*, and tlic lii^lit of 
bringing caj)ital ofteiid^rrs to justice. 
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that account, disappear. It flourished in Athens until after the 
age of Aristotle. So far as wc can distinguish the form of tlie 
ancient Greek dithyramb, it must have been a kind of irregular 
wild poetry, not divided into strophes or constructed with any 
evolution of the theme, but imitative of the enthusiasm created 
by the use of wine, by what passed as the Dionysiac delirium. It 
was accompanied on some occasions by flutes, on others by the 
lyre, but wc do not know enough to conjecture the reasons of the 
choice of instrument. Pindar, in who.se hands the ode took such 
magnificent completeness, is said to have been trained in the 
elements of dithyrambic poetry by a certain Lasus of Hermione. 
Ion, having carried off the prize in a dithyrambic contest, 
distributed to every Athenian citizen a cup of Chian wine. In the 
opinion of antiquity, pure dithyrambic poetry reached its climax 
in a lost poem. The Cyclops, by Philoxcnus of Cythcra, a poet of 
the 4th century b.c. After this time, the composition of dithy- 
rambs, .although not abandoned, rapidly declined in merit. It 
was essentially a Greek form, and was little cultivated, and always 
without success, by the I^tins. The dithyramb had a spectacular 
character, combining verse with music. In modern literature, 
although the adjective “ dithyrambic ” is often used to describe 
an enthusiastic movement in lyric language, and particularly in 
the ode, pure dithyrambs have been extremely rare. There are, 
however, some very notable examples. The Baccho in Toscana 
of Francesco Redi (1626-1698), which was translated from the 
Italian, with admirable skill, by Leigh Hunt, is a piece of genuine 
dithyrambic poetry. Alexander's Feast (1698), by Drydcn, is 
the best example in English. But perhaps more remarkable, 
and more genuinely dithyrambic than either, are the tistonish- 
ing improvisations of Karl Mikael Bellman (1740-1795), 
whose Bacchic songs were collected in 1791 and form one of 
the most remarkable bodies of lyrical poetry in the literature 
of Sweden. (E. G.) 

DITTERSBACH, a town of Germany, in the Prussian province 
of Silesia, ,3 ni. by rail S.E. from Waldcnburg and 50 m. S.W. from 
Breslau. It has (oal-mines, bleach-fields and match factories. 
Population (1905) 9371. 

DITTERSDORF, KARL DITTERS VON (1739-1799), Austrian 
composer and violinist, was born in Vienna on the 2nd of 
November 1739, his father^s name being Ditters. Having shown 
as a child marked talent for the violin, he was allowed to play in 
the orchestras of St Stephen’s and the Schoitenkirchc, where he 
attracted the attention of a notable patron of music, Prince 
Joseph FrcdtM'ick of Hildburghausen (1702-1787), who is also 
remembered as a .soldier for his disiistrous leading of the forces of 
the Empire at Rossbach. The prince gave the boy, now eleven 
years old, a place in his private orchestra — the first of the kind 
cstiiblished in Vienna, — ^and also saw to it that he received 
an exc(dlent general education. The Seven Years’ War proved 
disastrous to Ixith music and morals ; and young Ditters, who 
hiid fallen into evil ways, fled from Hildburghausen, whither he 
had gone with the prince, to avoid the payment of his gambling 
debts. His patron generously forgave and rec.allcd him, but 
soon afterwards gave up his orchestra at Vienna. Ditters now' 
obtained a place in the Vienna opera ; but he was not .satisfied, 
and in 1761 eagerly accepted jin invihition to accompany Gluck, 
whose acquaintance, as well as that of Haydn, he had made while 
in the service of the prince, on a professional journey to Italy. 
His success as a violini.st on this occasion was equal to that 
of Gluck .as composer ; and on his return to Vienna he was 
recognized as the superior of Antonio Lolli, who as virtuoso 
had hitherto held the palm. In 1764 he was again associated 
with Gluck in the musical part of the ceremonies .at Frankfort, 
attending the coronation of the archduke Joseph as King of the 
Romans. His next appointment was th.at of conductor of the 
orchestra of the bishop of Grosswardcin, a Hungarian magnate, 
at Pressburg. He set up a private stage in the episcopal palace, 
and wTOte for it his first “ opera buffa,” Amore in musica. His 
first oratorio, Isacco fif^ura del Reden tore ^ was also written during 
this time : but the scandal of performances of light opera by the 
bishop’s company, even on fast days and during Advent, out- 
weighed this pious effort : the empress Maria Theresa sharply 


called the worldly prelate to order ; and he, in a huff, dismissed 
his orchestra (1769). After a short interlude, Ditters was again 
in the service of an ecclesiastical patron, count von Schafgotsch, 
prince bishop of Breslau, at his estate of Johannesberg in Silesia. 
Here he displayed so much skill as a sportsman, that the bishop 
procured for him the office of forester (Forstmeister) of the 
principality of Neisse. He had already, by the same influence, 
been made knight of the Golden Spur (1770). At Johannesberg 
Ditters also produced a comic opera, II Viaggiatore amertcano, 
and an oratorio, Davide, The title role of the latter was taken 
by a pretty Italian singer. Signora Nicolini, whom Ditters 
married. In 1773 he was ennobled as Karl von Dittersdorf, and 
at the same time was appointed administrator (Amtshauptmann) 
of Freyenwaldau, an office w'hich he performed by deputy. In 
the same year his oratorio Ester was produced in Vienna. During 
the War of Bavarian Succession the prince bishop’s orchestra 
was dissolved, and Dittersdorf employed himself in his office at 
Freyenwaldau ; but after the peace of Tetschen (1779) he again 
became conductor of the reconstituted orchestra. From this 
time forward his output was enormous. In 1780 ten months 
sufficed for the production of his Giohhe (Job) and four operas, 
three of which were successful ; and besides these he wrote a 
large number of “ characterized symphonies,” founded on the 
Metamorphoses of Ovid. He was now at the height of his fame, 
and spent the fortune which it brought him in much luxury. But 
after a time his patron fell on evil days, the famous orchestra had 
to l3c reduced, and when the bishop died in 1795 hi.s successor 
dismissed the composer with a small money gift. Poor and 
broken in health, he accepted the asylum offered to him by Tgnaz 
Freiherr von Stillfricd, on his estate near Neuhaus in Bohemia, 
where he spent what strength was loft him in a feverish effort 
to make money by the composition of operas, symphonies and 
pianoforte pieces. He died on the 1st of October 1799, praying 

God’s reward ” for whoever .should save his family from 
starvation. On his deatli-bed he dictated to his son his 
Lebensbesekreibung (autobiography). 

Dittersdorf’s chief talent was for comic opera and instrumental 
music in the son.ata forms. In both of these branches his work 
still shows signs of life, and it is of great historical interest, since 
he was not only an excellent musician and a friend of Haydn but 
also a thoroughly popular wa-iter, witji a livel}' enough musical wit 
and sense of effect to embody in an amusing and fairly artistic 
form exactly what the best popidar intelligence of the times saw 
in the new artistic developments of Haydn. Thus, while in the 
amiable monotony .and diffiiseness of Boccherini we may trace 
Haydn as a force tending to disintegrate the polyphonic suite- 
forms of instrumental music, in Dittersdorf on the other hand 
we .see the popular conception of the modern sonata and dramatic 
style. Yet, with all his popuLarity, the reality of his progressive 
outlook may be gauged from the fact that, though he was at 
least as famous a violinist as Boccherini was a violoncellist, there 
is in his string quartets no trace of that tendency to sacrifice the 
ensemble to an exhibition of his own playing v/hich in Boccherini’s 
chambcT music puts the violoncello into the same position as the 
first violin in the chamber music of Spohr. In Dittersdorf \s 
qu.artcts (at least six of w’hich are worthy of their survival at the 
present day) the first violin leads indeed, but not more than is 
ineviUible in such unsophisticated music where the normal place 
for melody is at the top. The appearance of greater vitality 
in the texture of Boccherini’s quintets is produced merely by 
the fact th.at, his special instrument being the violoncello, his 
displays of brilliance inevitably occur in the inner parts. Six 
of Dittersdorf’s symphonies on the Metamorphoses of Ovid were 
republished in 1899, the centenary of his death. In them we have 
an amusing and sometimes charming illustration of the way in 
which at transitional periods music, as at the present day, is ready 
to make crutches of literature. The end of the representation of 
the conversion of the I.ycian pea.sants into frogs is prophetically 
and ridiculou.sly Wagnerian in its ingenious expansion of rhythm 
and eminently expert orchestration. Every external feature of 
Dittersdorf’s style seems admirably apt for success in German 
comic opera on a small scale : and an occasional experimental 
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performance at the present day of his Doktor und Apotheker is 
nut less his due than the survival of his best quartets. 

Sec his Lebensbeschreibung, published at Ltupzig. 1801 (English 
translation by A. D. Coleridge, i8g6) ; an article in the lUvista 
tnusicale, vi. 727 ; and the article “ Dittersdorf *’ in Grove s 
Dictionary of Music and Musicians. 

ditto (from the lat. dictum, something said, Ital. detto, 
aforesaid), tliat whicii has been said before, the same thing. Tlie 
word is frequently abbreviated into “ do.” In accounts, “ ditto ” 
is indicated by two dots or a dash under the word or figure that 
would otherwise be repc^ated. A “ suit of dittos,” a trade or slang 
phrase, is a suit in-which coat, trousers and waistcoat are all of 
the same material. 

DITTON, HUMPHRY (1675-1715), English mathematician, 
was born at Salisbury on the 29th of May 1675. studied 
theology, and wiis for some years a dissenting minister at 
Tonbridge, but on the death of his father be devoted himself 
to tl^ congenial study of mathematics. Tlirough the influence 
of Sir Isaac Newton he was elected mathematical master in 
C'hrist’s hospital. He was author of the following memoirs and 
treatises : — “ Of the Tangents of Curves, &c.,” Phil. Trans, vol. 
xxiii. ; “ A Treatise on Spherical Catopt rics,” published in the 
Phil. Trans, vol. xxiv., from which it was copied and reprinted 
in the Acta Eruditonim (1707), and also in the Memoirs of the 
Academy of Sciences at Paris ; General Laws of Nature and 
Motion (i705),a work which is commended by Wolfius as illustrat- 
ing and rendering easy the writings of Galileo and Huygens, and 
the Principia of Newton ; An Institution of Fluxions, containing 
the First Principles, Operations, and Applications of that admirable 
Method, as invented by Sir Isaac Newton (1706). In 1709 he 
published the Synopsis Algebraica of John Alexander, with many 
additions and corrections. In his Treatise on Perspective (1712) 
he explained the mathematical principles of that art ; and 
anticipated the method afterwards elaborated by Ikook Taylor. 
In 1714 Ditton published his Discourse on the Resurrection of 
Jesus Christ ; and 7 'he New Law of Fluids, or a Discour.se concern- 
ing the Ascent of Liquids in exact Geometrical Figures, between two 
nearly contiguous Surfaces. To this w’as annexed u tract (“ Matter 
not a Cogitative Substance ”) to demonstnite the impossibility of 
thinking or perception bc'ing the result of any combination of the 
parts of matter and motion. 'J'here was alst) added an advcrti.st‘- 
nient from him and William Whiston concerning a method for 
di.scovering the longitude, which it .st^eins they had published 
about half a year before. Although the metluid liud been ap- 
proved l:)V Sir Isiuic Newton before being presented to the Board 
('.f Longitude, and successfully practised in finding the longitude 
between Paris and Vienna, the board determined against it. 
lliis disappointment, aggravated as it was b)^ certain lines 
written l.)y Dean Swift, affected Dittoirs health to such a degree 
that he died in the following year, on the 15th of Octolxrr 1715. 

DIU, an island and town of India, belonging to Portugal, and 
situated at the southern extremity of tlie peninsula of Kathiawar. 
Area of district, 20 sq. m. Pop. (1900) 14,614. Tlie anchorage 
is fairly protected from the sea, but the depth of water is only 3 to 
4 fathoms. ITie channel betw^een the island on Diu and the main- 
land is navigable only by fishing boats and small craft. The town 
is well fortified on the old system, being surrounded by a wall 
wdth towers at regular intervals. Many of the inhabitixnts are 
the well-known Banyan merchants of the east coast of Africa and 
Arabia. Native spirits arc distilled from the palm, salt is made 
and fish caught. The trade of the town, however, is decayed. 
There arc remains of several fine ancient buildings. The cathedral 
or S6 Matriz, dating from 1601, was formerly a Jesuit college. 
'Hie mint, the arsenal and several convents (now' ruined or 
converted to other uses) are also noteworthy. Tlie Portuguese, 
under treaty with Bahadur Shah of Gujarat, built a fort here in 
1535# soon quarrelled w'ith the natives and were besieged in 
and 1545. The second siege is one of the most famous 
in Indo-Portuguese history, and is the subject of an epic by 
Jeronymo Corte Real (q.v.). 

Sec R. S. Whiteway, Rise of the Portuguese Power in India (1898). 

DIURETICS (from Gr. Sid, through, and ovpeiv, pass urine). 
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the name given to remedies which, under certain conditions, 
stimulate an increased flow of urine. Their mode of action 
is various. Some are absorbed into the blood, carried to the 
secretory organs (the kidneys), and stimulate them directly, 
causing an increased flow of blood ; others act as stimulants 
through the nervous system. A second class act in congested 
conditions of the kidneys by diminishing the congestion. Another 
class, such as the saline diuretics, are effectual by virtue of their 
osmotic action. A fourth class are diuretic by increasing the blood 
pressure within the vessels in general, and "the Malpighian tufts 
in particular,— some, as digitalis, by increasing the strength of 
the heart's contractions, and others, as w ater, by increasing the 
amount of fluid circulating in the vessels. Sonw remedies, as 
mercury, although not diuretic themselves, when prescribed along 
with those which have this action, increase their effect. I’he 
same remedy may act in more than one way, e.g. alcohol, besides 
stimulating the secretory organs directly, is a stimulant to the 
circulation, and thus increases the pressure within the vessels. 
Diuretics are prescribed when the quantity of urine is much 
diminished, or when, although the quantity may In* normal, it is 
w ished to relievT some other organ or set of organs of part of their 
ordinary work, or to aid in carrying off some morl)id product 
circulating in the blood, or to hasten the removal of inflammatory 
serous exudations, or of dropsical collections of fluid, (affeine, 
which is far the best true diuretic, acts in nearly every way 
mentioned above. Ibgetlier W'ith di|jitaJis it is the most efficient 
remedy for cardiac dropsy. A famous diuretic pill, known as 
Guy’s pill, consists of a grain each of mercurial pill, digiUilis 
leaves and squill, made up with extract of henbane. Digitalis, 
producing its diuretic effect by its combined action on heart, 
vessels and kidneys, is much ustfd in the oedema of mitral disease, 
but must be avoided in chronic Bright's disease, as it iru.Tea.scs 
the tension of the pulse, already often dangerously high. 
Turpentine and cantharides arc not now recommended as 
diuretics, as they are loo irritating to the kidneys. 

DIURNAL MOTION* the relative motion of the earth and the 
heavens, which results from the rotation of our globe on its axis in 
a direction from west tow.ird cast. The actual motion consists in 
this rotation. But the term is i:ommonly a})plied to the resultant 
apparent revolution of the heavens from east to west, the axis of 
which passes through tluj celestial poles, and is coincident in 
direction with the axis of the earth. 

DIVAN (Arabic dlwdn), a Persian word, derived probably from 
Aramaic, meaning a “ <:ouiiting' house, office, bureau, tribunal ” ; 
thence, on one side, the “ account-books and registers ” of such 
an office, and, on another, the “ room where tlu* office or tribunal 
.sits ” ; thence, again, from “ iiccount-l'ook, register,” a “ hook 
c(»ntaining the poems of an author,” arranged in a definite order 
(alphabetical according to the rhyme-w (irds), perhaj^s l)eeausc of 
the Siiying, “ Poetry is the register (dtwdn) of the Arabs,” and 
from “ bureau, tribunal,” “ a Jong seal, formed of a mattress laid 
against the side of the room, noon the floor or upon a raised 
structure or frame, with cushions to lean against ” (Lane, Lexicon, 
930 f.). All these meanings e.xislcd and exist, especially ‘‘ bureau, 
tribunal,” “ book of jioems ” and “ seat ” * ; but the order r»i 
derivation may have been slightly different. The word first 
appears under the caliphate of Omar (a.i>. 634-6.14). Great 
wealth, gained from the Moslem concjiu^sts, was pouring into 
Medina, and a system of business manageinent and administration 
became necessary. This was copied from the Persians and given 
the Persian name, “ divan.” Diter, as the state became more 
complicated, the term w'as extended over all the government 
bureaus. The divan of the Sublime J^jrte was for long the* 
council of the empire, presided over by the grand vizier. 

See Vou Kromer, Culturgcschichtc dcs (iy cuts, i. 

(I>. li. Ma.) 

^ The tlivan in tiii?* sense lias been known in .bun.»|M* ci rtainly since 
about the miMdJe ol tlur 18th ci:nluiy. It was lasliionable, roughly 
speaking, from 1820 to 1850, whenever the romantic movement in 
literature penetraterd. All the boudoirs of lliiit generation were 
garnished with divans ; they even spread I0 r-oflcediouses,^ which 
were sometimes known as " divans ’* or " 'furkish divans “ ; and 
a " cigar divan ” remains a familiar expression. 
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DIVER, a name that when applied to a bird is commonly used I 
in a sense even more vague than that of loom, several of the sea- 
ducks (<r Fulipilinae and mergansers being frequently so called, 
to say nothing of certain of the auks or Alcidae and grebes ; but 
in English ornithological works the term diver is gcmcrally 
Tcstricttfd to the Family known as Colymbidae^ a very well-marked 
group of aquatic birds, possessing great, though not exceptional, 
powers of submergence, and consisting of a single genus Colymbus 
w'hich is composed of three, or at most four, species, all confined 
to the nort.ii(jrn hemisphere. 1 ’his Family Mongs to the 
Cecomorphae of T. IT. Huxley, and is usually supposed to occupy 
a place between the Alcidac and Podicipedidoc ; but to which of 
these groups it is most closch’' related is undecided, f’rofessor 
Brandt in (Beitr, Nafiir^escli. Fwgr/, pp. 1 24-1 32) pointed out 
:h(^ osteological differences of the grelies anil the divers, urging 
artinity of the latt(?r to the auks; while, thirty years later, 

' rofessor Alph. Milne-Ed wards /o.v.9. Franre,\. pp. 279-283) 

nclined to the opposite view, chiefly relying on the similarity of a 
jicculiar formation of the tibia in the greb<;s and divers, ^ which 
indeed is very remarkable, and, in the latter group, attracted tin- 
attention of Wilhighby more than 230 years ago. On the other 
hand Professor Bnindt, and Rudolph AVagner shortly after 
(Naiimann’s Dcuisrhlands, ix. p. 683, xii. p. 395)? had 

fdready shown that the struidure of the knee-joint iti the grebes 
end divers differs in that Ihe former ha\'e a ilistinct and singularly 
formed patella (which is undeveloped in the latter) in addition to 
the prolonged, pyramidally formed, procnemial process — ^w'hich 
lust may, from its (‘xaggeration, be regarded as a character almost 
peculiar to lh(‘se two groups.* The evidence furnished by oolog>- 
and the ne.wly-hatchcd young seems to favour Brandt\s views. 
The abortion of the rcrtrircs in the grebes, while the.se f(;athers 
are fairly developed in the divers, is another point that helps to 
.sepanvte the two Families. 

'Ihi^ (’ommoni st species of Colymbus is C. sepfeiitrioiialis, known 
a.s lh(' ritd-lliroated diviT from an elongated patch of dark hay 
vdiich (listingiiir.hes the throait of ihe adult in summer dress. 
Tminature birds want the bay patch, and have the back so much 
more spotted that they are commonly known as “speckled 
divers.’’ Next in size is the Idack-lhroated diver, C. nntiens, 
having a light grey head and a giilar pati-h of purplish-black, 
abo^'e whicli is a semicollar of white stri])ed vertically with black. 
Siill bigger is the gri-al iiorthern diver, C. glarialis or 1 orquaU 4 s, 
with a glossy black head and neck, two semicollars of w'hite and 
black vertical stripes, and nearly the whole of the black back and 
upiuT surface of tlie wings beautifully marked with white .spots, 
varying in size and arranged in lielts.* Closely resembling this 
bird, so as to lie most easily distinguished from it by its yellow bill, 
is C. adamsi. Tlie divers live chiefly on fish, and are of eminently 
marine habit, though inv;trial)ly resorting for the purpo.se of 
breeding to freshwater lakes, where they lay tw^o dark brown 
eggs on the very brink ; but they are not unfrequently found far 
from the sea, being either driven inland by stress of weather, or 
exhausted in their migrations. Like most birds of their build, 
they chiedy trust to swimming, whether submerged or on the 
:;urface, as a means of progress, but once on the wing their flight 
i;:; strong and they can mount to a great height. In winter their 
r ange is loo extensive and x aried to be here defined, though it is 
iMditwed never to pass, and in few directions to approach, the 
northern tropic ; but tJie geographical distribution of the several 
forms in summer requires mention. While C. sepieniriomlis 
inhabits the north temperate zone of both hemispheres, C. 
arcticiis breeds in suitable places from the Hebrides to Scan- 

' 'riic ivinaiiis of Colymhoidex miimtus, from the Miocene of Langy, 
descrilu*<l by this naiiiraUst in the work just cited, seem to show' it to 
have been :i generalized form, niifortiinately its tibia is nnknown. 

* A. JI. (hiiTod, in his tentative and chiefly rayological arrange- 
ment of Birds Society . 1S74, p. 117). placed the Cn/vw- 

hidoe and Podicipedidae in ouo order [A nseri/omies) and the Alcidac 
in anotlu-r {Charadn'i tonnes) ; but the aititicial nature of this 
asfiigninent may bt* realized by tlu? fact of his considering the other 
Families uf thi' former order to be Anatidae and Spheviscidae. 

* The osteology and myology of this .species are described by 
Dr Cones {.\feni. Itoston Soc. Nat. History, i. pp. 131-172, pi. 5), 
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dinavia, and across the Russian empire, it would seem, to Japan, 
reappearing in the north-west of North America,^ though its 
eastern limit on that continent cannot be definitely laid down ; 
but it is not found in Greenland, Iceland, Shetland or Orkney. 
C. glactalts, on the contrary, breeds throughout the north- 
eastern part of Canada, in Greenland and in Iceland. It hiis been 
said to do so in Scotland as well as in Norwny, but the assertion 
seems to lack positive proof, and it may be doubted whether, with 
the exception of Iceland, it is indigenous to the Old World,® since 
the form observed in North-eastern Asia is evidently that which 
has been called C, adamsi, and is also found in North-western 
America ; but it may be remarked that one example of this form 
has been takem in England {Proc, ZooL Society, 1859, p. 206) and 
at least one in Norway (A^y/ Mag, for Nattiroidenshaherne, 1877, 
p. I.Vt). (A. X.) 

DIVERS and DIVING APPARATUS. To “dive” (Old Kng. 
dUfau, d^fan ; cf. “ dip ’’) is to plunge under w^ater, and in the 
ordinary procedure of sw'immers is distinguished from simple 
plunging in that it involves remaining under the water for an 
interval of more or less duration before coming to the .surface. 
In the article Swimming the sport of diving in this sense is 
considered. Here we are only concerned with diving as the 
function of a diver,” whose Imsiness it is to go under W'ater 
(in modern times, assisted by specially devised apparatus) in 
order to work. 

Unassisted or Natural Diving. — The earliest reference to Ihe 
practice of the art of diving for a purpose of utility occurs in the 
Iliad, 16, 745 750, where Patroclus compares the fall of Hector's 
charioteer to the action of a diver diving for oyste’.s. Thus it 
w'oiild seem that the Jirt was known about 1000 years befor 
the Christian era. Tliucydides is the first to menlicm the emplo} - 
ment of divers for mechanical work under water. Ht* relates that 
divers w’cre cmyiloyed during tb.e siege of Syracuse to saw down 
the barriers which had been constructed below the surf;: re of the 
W'ater with the object of obstructing and damaging c.ny (Grecian 
W'ar vessels which might attemjit to enter the harbour. At the 
siege of Tyre, too, divers were ordered by Alexander the Groat to 
impede or destroy the submarine deftmees of the besieged as they 
Avere erected, llie purpose of these ohstrnctions was analogous 
to that of the submarine mine of to-day. 

The employment of divers for the s;il\'age of sunken jiroperly is 
first mentioned by Livy, who records that in the reign of Ferseu.s 
considerable treasure was recovered from the sea. By a law of 
the Rhodians, their divers were allowed a proportion of the value 
recovered, varying with the risk incurred, or the depth from which 
the treasure was salved. For instance, if the diver raised it from 
a depth of eight cubits (12 ft.) he received one Ihii d for hiniself ; 
if from sixteen cubits (24 ft.) one half ; but upon goods lost near 
the shore, and recovered from a depth of two cubits (36 in.), his 
share w-as only one tenth. 

The.se are examples of unassisted diving as practised by tl-.e 
Ancients, 'i'heir primitive method, however, is .still in vogue in 
some parts of the world— notably in the Ceylon pearl fisheries and 
in the Mediterranean sponge fisheries, and it may, therefore, be 
as well to mention the system adopted by the natunil, or naked, 
diver of to-day. 

The volume and power of respiration of the lungs vary in 
different individuals, some persons being able to hold their breath 
longer than others, so thsit it naturally follow’s that one man may 
be able to stay longer under water than another. The longest 
time that a natural diver has been knowm to remain beneath the 
surface is about two minutes. Some pearl ;md sponge divers rub 

I.awTcnice's C. pacifiens seems hardly to deserve .specific 
recofifiution. 

In this connexion should be mentioned the remarkable occiivreiicc 
in Europe of two birds of this species which had been previously 
w'ounded by a w’capon presumably of tran.satlantic origin. One had 
** an arrow' hc'aded with copper sticking through its neck," and 
was shot on the Irish coast, as recorded by J. Vaughan Thompson 
{\at. Hist. Iretand, iii. p. 201) : the other, says ITi^rr H. C. Miiller 
(T7rf. Afedd. nat, Porening, 1862, p. 35), was found dead in Kal- 
baksfjord in the Faeroes with an iron'-ti]>ped bone dart fast under 
its wing. 
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their bodies with oil, and put wool, saturated with oil, in their 
ears. Others hold in their mouth a piece of sponge soaked in oil, 
which they renew every time they descend. It is doubtful, 
however, whether these expedients are beneficial. The men who 
dive in this primitive fashion take with them a flfit stone with a 
hole in the centre ; to this is attached a rope, which is secured to 
the diving lioat and ser\'es to guide them to particular spots below. 
When the diver reaches the sea bottom he tei'rsc»fl as much sponge 
within reach as possible, or picks up pearl shells, as the case may 
be, and then pulls the rope to indicate to tlie man in the boat that 
he wishes to be hauled up. But so exhausting is the work, and S(» 
severe the strain on the s}'stcm, that, after a number of dives in 
deep water, the men often become insensible, and blood some- 
time bursts from nose, ears and mouth. 

Early Divhi^ Appliances,— ^'Yhe earliest mention of any 
appliance for assisting divers is bj' Aristotle, who says that divers 
are sometimes provided with instruments for respiration ihrougli 
which they can draw^ air from above th(j water and which thu.s 
enable them to remain along time under the sea {Dc Pari, Anim. 
2, i6), and also that divers breathe by letting dowm a metallic 
vess(*l which does n(»t gel filled with water hut retains the air 
v'ithin it {Problem. 32, 5). It is also recorded thiit Alexander the 
( reat made a descent into the sea in a machine called a colimpha, 
which had the power of keeping a man dry, and at the some time 
of iidmilting light. i*iiny also spejvks of divers engaged in thi' 
stratc^gy of ancient warfare, who dnnv air through a tube, one end 
of which they carried in their nionlhs, whilst the otlier end was 
made to float on the surface of the water. Rng(*r Bacon in 
1240, too, is supposed to have invented a contrivance for enabling 
men to work tinder water; and in Vegetius’s De Pc M Hilar i 
(editions of 1511 and 1532, the latter in the British Museum) is 
an engraving represcaiting a diver wearing a tiglit-fitting helmet 
to whieh is attached a long leathern pi])e leading to tlie surface, 
v/her(‘ its open end is kept afloat by means of a bladder. This 
method of obtaining air during subiuiiieoiis operations w’as 
])robably suggested by the action of the eh'phant when sw’irn- 
ming : the animal instinctively elewites its trunk so that the 
end is above tlie surface of the wat<*r, and thus is enabled to 
take in fresh air at every ins[)iration. 

A certain Kepton invented “ water armour in the year 1617, 
but vvh(?n tried it was found to be useless. Cl. A. Borelli in the 
year 1679 invented an afipiiratus which enabled persons to go a 
certain depth inukT water, and he is credited with Ix-ing the first 
to introduce means of forcing air dowm to the diver. For this 
purpose he used a large pair of bcllnw's. John Lethbridge, a 
Devonshire man, in the year 1715 contrived “ a watertight leather 
case for enclosing the person.” This leather case held aliout half 
a liogshead of air, and w'as so adapted as to give free play to 
jTnis and legs, so that the wearer could w-alk on the sea bottom, 
c 'famine a sunken vessel and salve her cargo, returning to the 
surface when his supply of air wos getting exhausted. It is said 
that Lethbridge made 0 considerable fortune by his invention. 
The next contrivance worthy of mention, and most nearly 
rcsemlding the modern diN'ing-dress, was an apparatus invenlcrl 
by Kleingert, of Breslau, in 1798. This consisted of an egg-ended 
metallic cylinder enveloping the head and the body to Ihc hips. 
The diver w'as encased first of all in a leather jacket having light- 
fitting arms, and in leather drawers with tight-fitting legs. To 
these the cylinder was fastened in such a way as to render the 
w'hole equipment airtight. The air supply w^as drawn through a 
pipe which was connected with the mouth of the diver by an ivory 
mouthpiece, the surface end being held above w’ater after the 
manner mentioned in Vegetius, viz. by means of a floating bladder 
attached to it. 'fhe foul air e.scaped through another pipe held in 
a similar manner above the surface of the water, inhalation being 
performed l)y the mouth and exhalation by the nose, the act ('f 
inhalation causing the chest to expand and so to expel the vitiated 
air through the escape pipe. The diver w'as w^eighted when going 
under water, and when he wished to ascend he released one of 
his weights, and attached it to a rope which he held, and it 
was afterw'urds hauled up. 

Modern Apparatus. — ^Tliis, or equally cumbersome apparatus. 


w'as the only diving gear in use up till 1819, in which year 
Augustus Siebe (the founder of tlie firm of Siebc, Gorman & Co.), 
invented his open ” dress, worked in conjunction with an air 
force pump. This dress consisted of a metal helmet and shoulder- 
plate attached to a watertight jiicket, under which, fitting more 
closely b> the body, w’cre worn trousers, or rather a combination 
suit reaching to the armpits. The helmet was fitted with an air 
inlet valve, to which one end of a flexible tube was attached, the 
other end being connected at the surfare witli a pump which 
supplied the diver with a constant stream of fresli air. 'I’Ik^ air, 
which kept the water well down, forced its way biaween the jacket 
and the under-garment, and escaped to the surfac e on exact ly the 
same principle as that of the diving bell ; henc'c the term “ open ” 
as applicM.l to this dn^ss. 

Although most exccllenl work was accom|>lislu‘d with this dress 
- work which could not he atlemplcd before its inlrndiirti«»u— it. 
was still far from perfect. It was absolutely necessary f(.*r the 
diver to maintain an iijirighl, or but very slightly stooping, 
position whilst, under wali-r ; if he sturnhled and fell, the water 
filled his dress, and, unless qui<*kly brought to the surface, hi^ w’as 
in danger of being drowned. ' 1 V» overcome this and nthcr deh^cts, 
Siebe carried out a. large number of experiments extending over 
several years, which culminated, in the year 1S30, in the inlro- 
ducTion of his “ close ” dress in combination with a helmet lilted 
with air inlet and regulating outlet ^•a]\■es. 

Though, of course, vast inqa-ovemenls Iuiac been intnKluced 
since Siebe's death, in 1872, the fact remains that his ])rinciple is 
in iinivc^rsal use to this day. 'fhe siilmiarine work wliic'h it. has 
been instrumental in accomplishing is inralciilable. But some 
idea of the importanee of the invention may be gathered fruni thi* 
fact that diving apparatus on Siehc^s principle is universally usc-d 
to-day in harbour, dock, pier and breakwater const nietion, in 
the pearl and sponge fislieries, in r(‘rovt‘ring sunken shi|>s, carge* 
and treasure, and that every ship in the British navy and in most 
foreign navicis carries onc^ set or nrnn* of di\'ing apparatus. 

A modern set of diving apparatus c*onsists es.sentially c^f six 
parts:— (1) an air pump, (2) a helmet with breastplate, (3) a 
diving dre.ss, (.|) 
a pair of heavily 
weighted bools, 

(5) a pair of back 
a n d c h e s t 
weights, (6) a 
flexihlo non-eol- 
lapsiblc air tube. 

Air Pumps . — 

Tlu! ty]n* ot air 
pump varits witli 
the depth of water 
to which the diver 
has to des(’<‘nd ; it 
will ]>e readily un- 
derstood tiuit I lie 
greater the (h-]jth 
tlie greati r tlie 
quantity of air 
required hy the* 
diver. The, pat- 
tern most gent-r- 
ally in favour 
amongst divers of 
all clas.ses is a 
three - cylinder 
single-acting 
pump, which is T- 10. 1 .— Pump out of chest, 

suitahief or almost Tw'o-cviinflei , I louhle-action Air Pump for Two 
every description ' J)!vers. 

of work which the Air dislrilmting ar D, Cylind<-is. 
diver may he ranjiiement. lor one K. Pressun? gaiige.s. 

called upon to cliver or two divers. F, Noz/h s to winch 

perlorm, cither m -W jit, !- jacket. divr i.s’ air pipes 

deep or shallow j^uction and dis’ are all ached, 

water. Anotluu- charce valves. 

most useful type , , . , • 

is a two-cyliTuler doulde acting pump (fig.'. i and 2I, which is 
designed to .supply two divers working simiilfaneoiisly in moderate 
ilepths of water, or one diver only in deep water. An air-distri hiding 
arrangement is fitted, whereby, when it i.-s desired to s«-iid tw'o men 
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down together, cacli cylinder supplies air independently of the other ; 
and when it is required to send one diver into deep wtiter, the two 
cylinders are connected and the full volume of air from both is 
delivered to the one man. The same duty is also performed by a 
four-cylinder single-acting pump. Smaller pumps, having one 
double-acting or "two .single-acting cylinders, are also used for 
shallow water work. 

In most cases these air pumps arc worked by manual power; 
this method of woiking is rendered necessary by the fact that the 
infachines are usually placed in small boats from which the divers 
work and on which other motive power is not available. In cases, 
however, whine steam or electric power is available the pumps arc 
sometimes worked by their means — more ])articularly on harbour 
and doi:k works. In such instances the air is not delivered direct 
from the pump to the diver, but is delivered into an intermediate 
steel receiver to which the diver's air jnpe is connected, the object 
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Fi(i. 2.-~l'*ump in chest, ready for work. 


1:Hnng to ensure a reserve .supply of air in case of a breakdown of the 
puiiip. Some of these combinat ions of pum])s and motons arc .so 
ai ranged that, in the event of an accident ti» the motor, the jjump 
can be thrown <iut of gear with it. and be immediately worked by 
hand ]>ower. Each pump is litted witli a gauge (or gauges), indi- 
cating not only tin? pressure of air which the pump is supplyin". 
but also the depth of water at which the diver is working. The 
cylinders arc; water jacketeil to ensure the air tlelivried to the diver 
being cool, the water being drawn in and circulated round the 
cylinders by means of a siriall metal puui]) worked from an eccentric 
oil the main crank shaft, l^'illers are sometimes attached to the 
suction ami ilelivery sivles of the ]niinps to ensure the inlet of air 
being free from dirt, and the discharge of air free from dirt and oil. 

Hfhmt . — rile helmet and breast jdate (tig. 3) are made from liigbly 
planisluMl tinned cojqnT. with gunmetal \ aives ami other httings. 
The helmet is provided with a non return air inlet valve to which the 
diver’s air pipe is connecLed ; tlie air when it lifts the inlet valve 
passes through three comliiit.s--oiie having its outlet over the front 
glass, the others their outlets over the side glasses. In this W'ay 
thi; diver gets the air fresh as it entiM's the helmet, and at the same 
lime it prevents coiideiisation of his breath on llie glasses ami keeps 
them clrar. 'riiere is a regulating air outlet valve by ivhich the 
diveradjnsts his siijqilyot airaccorcling to his requirements in different 
depths of water ; the valve is usually made to be adjusted by hand, 
but sonwtiines it is so constructed as to be operati-d by the diver 
knocking his head against it, the spimllc bc*ing extended through to 
the inside of the helmet and fitted at its inner extremity ivitli a 
button or disk. Uy unscrewing the valve, the ilivcr allows air to 
escaj^e, and tlius the dress i;^ deliated ; by screwing it up the air 
is retaimsl and the dress iiitlati'd. Thus the diver can control his 
s]>ecitic iiravity and rise or sink at will. In case by any chance the 
ihvev shovild inflate the dress inadvertently, and wish to get rid of the 
supertluous air quickly, he can do so by opening an emergency cock, 
which is litted on the helmet. IMate glasses in gun- metal frames are 
also litted to the helmet, two. one on each side, being permanently 
fixed, while one in front is made eitlu^r to screw' in .and out, or to w'ork 
on a hinged joint like a ship's scuttle ; the side glasses are usually 
protected V»y metal cro.ss-bars, as is also sometimes the front glass. 
Some divers preter unprotected glasses at the side of the helmet, 
instead of piolvs ted oval ones. 

The breastplate is tilled on its outer eilge with metal screw's and 
bands. The disposition of the .screws corresponds w'ith that of the 
holes in the india-rubber collar of thi' diving dress described below. 
There are other methods of making a watertight joint between the 
diviT’s brt'fistplatc and tlie diving tlrt'ss. but. as the.se are only 
mechanical ditferences, it will siiifice to describe the Siebe-Gorman 
apparatus, as exclusively adoxited by the British government. 


Whatever the .•»ha])c or design of the helmet or dress, Siebe's principle 
is the one in universal use to-day. 

The metal tabs are for carrying the diver’s lead weights, which are 
fitted with suitable clips ; the hooks — one on each side of the helmet 
— arc for keeping the ropes attached to the back weight in position. 
The helmet and breastplate are fitted at their lower and upper parts 
respectively with giin-mctal segmental neck rings, w'hich make it 
possible to connect these two main parts together by onc-eighth of 
a turn, a catch at the back of the helmet preventing any chance of 
unscrewing. The small eyes at the tojp of the helmet are for securing 
the diver's air pix)e and liR* line in position and preventing them from 
swaying. 



A, Helmet. 

B, Breastplate. 

r, Kmergeiicy cock. 

G, Glasses in frames. 

H, Metal screws and bands. 

I, Metal t.al«. 

J, Hooks for keefiing w'eight 

ropes in position. 

L, Ky»‘s to winch air x>ipc ami 
lih^ line arc secured. 



Back view' of I lelinet. 


K, Segmental neck rings. 

D, Air conduits. 

M, Teleplioiio receiver. 

N, Transmitter. 

O, Contact ])icce to ring bell. 
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Plan of lli'hiiet. 


C, Air inlet valvt?. 

E, Regulating outlet valve. 

G, Glasses in frames. 

L, Eyes to which air pipe and 
life line arc secured. 

P, Connexion for tcle])hone 
cabl'j. 
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The DiviHf; Dress is a combination suit which envelops the w'hole 
body from feet to neck. It is made of two layers of tanned two 11 with 
pure rubber bctw'cca, and is fitted at tlic neck with a vulcanized 
india-rubber collar, or band, with holes punched in it corrcsx>onding 
to the screws in the breastplate;. This collar, when clamx^cd tightly 
between the band.s and the lircast])late by means of the nuts, ensures 
a w'atcrtight joint. The sleeves of the dre.ss are fitted with vulcanized 
india-rubber cuffs, which, filling tightly round the diver’s wrists, 
l^rcvcnt the ingress of water at these xiarts also. 

Bowfs.— Those are generally made with leather ui>x>ers, bccchwood 
inner solos and leaden outer soles, the latter lifting secured to the others 
by copjKT rivets. Heavy leather straps with brass buckles secure 
the boot to the foot. Each boot weighs about 16 tb. Sometimes the 
main part of the boot-golnsh, toe and heel, arc in one brass casting, 
W'ith leather upper x>art, heavy stra])S and brass buckles. 

Lead Weii^hts . — These weigh .40 lb each, and the diver wears one 
on his bai:k, another on his chest. These weights and the heavy 
boots ensure the diver’s e(iuilibrium when under water. 

Belt and Knife and Small Tun/?.— Every diver wears a heavy 
w'aist-bell in which he carries u strong knife in motal case, and somc- 
tiine^s other small tools. 

Air The diver’s air pipe is of a flexible, non-collapsible 

descrqjtion, btung made of alternate layers of strong canvas and 
vulcanized india-ruVibcr, w'ith steel or hard drawrn metal win? em- 
bedded. At the ends arc fitted gun-metal couplings, for connecting 
the pipe with tlie diver’s pump and helmet. 
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Signal Line. — The diver's signal line (sometimes called life line) 
consists of a length of reverse laid Manila rope. In eases 'where the 
telephone; apparatus is not used, the diver gives his signals by moans 
of a sen(*s of pulls on the signal line in accordance with a prcarrangecl 
code. 

Telephonic Apparatus. — ^Without doubt one of the most useful 
adjuncts to the modern diving apiiaratus is the loud-sounding 
telephone (fig. 4), introduced by Sicbe, Gorman & ('o., which enables 
the diver to communicate viva voce with his attendant, and vice 
versa. In the British navy the ty^n; of submarine telephonic 
apparatus used is the Graham- Diivis system. This is made on two 
])IaDs, (1) a .single set of instruments, for communication between 
one diver and his attendant direct, (2) an intercommunication set 
which is used where two divers are employed. With this type the 
attendant can speak to No. i or No. 2 diver separately, or with both 
at the same time, and vice versa ; and No. i can be put in communi- 
cation with No. 2 whilst they are under water, tlie attendant at 
the surface being able to hear what tlie men are saying. The 
adv^antages of such a system are obvious. It is more particularly 
useful where two divers are working one thither side of a ship, or 
where the divers may be engaged upon the .same piec<^ of •u'ork, but 
out of sight of one aiiothc'r, or out of touch. 1 1 would prove its utility 
in a marked cleeree in cas(?s wliere a diver got into diiliciiUies ; a 
second diver sent down to liis assistance could receive and give verbal 
directions and thus greatly irx|.'edile the work of rescue. 

Tlie telephone instruments in the helmet consist of one or more 
loiid-sounding receivers placed either in the crown of the helinel, 
or one on eacli side in close proximity to tlie diver's ears. A trails 
luitter of a special watertight jiattern is jilaccd between the froni 
glass and one of the side glasses, and a contact piece, which, when 
the diver presses his cliin against it. rings a bell at the siirfau-, is 
fitted immediately below the front glass. A buzzer is sometimes 
lixi^d in tlic helmet to call the diver’s a.tlention ’\^l»en the attendant 


wisiies to speak, but as a rule flu; voice is transmitted so loudly that 
tliir, device is unntci'ssary. A connexion, throngli winch the iusulateil 
wires eoniv.-cling tiu; instrumeiiis pass, leriniiiatcs in c^mtact pieces, 

and tIu! trli'plioni; 
cable, cmbeddetl in 
iiic diver’s signal 
line, is connected 
with it. The other 
end of the signal line 
is connected to a 
batlcry box at the 
sin face. This box 
contains, besides 
the cells, a receiver 
and transmit t er for 
the attendant, an 
electric bell, a ter- 
minal box, and a 
sjiecial switch, by 
means of whichvai i - 
ous communications 
between diver, or 
divers, and attend- 
ant arc made. If, 
as is sometimes th.e 
cast*, the diver hap- 
pens to besomewlial 
deaf, he can. wliilsd. 
he is f aking a mes- 
sage, .stop the vibra- 
tion of the outlet 
valve and fhe noise made, by the escaping air, liy merely pres.sing 
his linger on a spindle which passes throug.h the disk of the valve, 
and thus momentarily ensure .absolute silence. 

Speaking Tuhr. — The rubbf.T speaking tiilK* which was the forc- 
runn*;r of the telephonic apparatus is now practically obsohde, though 
it is still ii.sfal in i.solated ca.ses. 



I' li;. 4. -Diver's Telephone Communication 
with the Surface. 

(J, Battery, with switch and Ik 11 in case. 
K. Atteiidanl’.s receiver .and transmitter. 


Suhmarinc Electric Lmtips. — Various forms of submarine ).amp.s 
arc used, from a powerful arc light to a self-contained li.and lamp, 
the former giving about 2000 or 3000 cjindle-power, and requiring 
a steam-driven dynamo to supply the necessary current, the latter 
(tiR* 5) Raving a light of about 10 candle-power and having ifs own 
batteries, so that the diver c.arries both tl;e light and its source in 
his hand. These submarine lamps arc all constructed on the same 
principle, having the iiicandese.ent lamps, or carbons as the case 
may be, enclosed in a strong glass globe, the mechanism and con- 
nexions being fitt**d in a metal case above the globe, which is flanged 
.'incl secured watertightly to the case. 

Self-cnnlaincd Diving Drc5s.— The oliject of the self-contained 
diving dress is to make t.Iu; diver independent of air Riip]»ly from tlw 
surface. The dress, liclinei, boots aiul wcifihts are of tlie ordinary 
pattern already dcscrilKKl. but instead of obtaining his air supply 
by means of pumps and pipes, the diver is ecpiipped with a kna]»saci' 
consisting of a steel cylinder containing oxygen compressed to a 
pressure of 120 atmospheres (ss about iSoo fl)) to the sr|uarc inch, 
and chfimben; coiUaining caustic soda or c.'iustic potash. The 
helniet is connect “d to the chamber'-: by tu1»es. and the oxy.gcn 


cylinder is similarly connected to the chain bers. The bicat h exhaled 
by the diver pas.ses through a valve info the caustic sodfi, wiiicli 
absorbs the carbonic acid, and it is then again inhaled through 
another valve. This process of regeneration goes on automatically, 
the requisite amount of oxygen being restored to the breathed air 
in its passage through the chambers. This type of apparatus luis 
been used for shallow^ water work, but the great majority of divers 
prefer the apparatus using punqis as the source of the air supply. 

An emergency dress, u.sing this self-contained .system for breathing, 
has been designed by Messrs Fleiiss and Davis, of the firm of Siebe, 
Gornuan & Co., primarily as a life-saving apparatus, for enabling men 
to escape from disat^led submarine boats. 

The helmet diver is indispensable in connexion with harbour and 
dock construction, bridge-building, ]ieail and sponge fishing, wreck 



h'jt:. 5. — Subrjiarine lillectric Tam]>, with .'ind without 
Ke flee to.". 


/\, Metal cast* eoiitaiiiin.g ( . StJiiid, wliieli .ilso pro- 
clectricid hltiiigs. lects tlie gUilx*. 

B, Glass globi* and inean I >. h’ing lor suspending lamp, 
ilesceiit lamp. E, Boflector. 


raising and the recox’iT^’^ of sunken and treasure. Evi*ry sliip 

in the British navy carries one set t>r more of diving apparatus, for 
use in cast* of f*mergcncy, for clearing fouletl prt)])ellt*rs. t;leaiiirig 
valves or slii|»'s hull below the water line, re])airing luilLs if nt*ce.ssary, 
and recovering Itisi anchors, chains, torpedoes, &c, 

Createsl Depths attained. — Thv greatest depth at wViich useful 
work has been perfonned by a diver is 182 ft. From this dirpth 
a Spanish diver, Angel Krostarhe, recovered £9000 in silver bars 
from the wreck of the steamer “ Skyro/’ .sunk off C ape Finislerre ; 
Alexander Lambert succeeded in striving £70,000 foim the 
Spanish mail steamer “ Alpitonso XU,'’ sunk in i(»2 ft. of water 
off I.as Palmas, Grand ('anary ; W. Kidyard rerov(‘red £50,000 in 
.silver dollars from the “ Hamilton Mitchell/’ sunk off i.eiiconna 
Reef, China, in 150 ft. There are indivitlual e;ises w'here much 
larger sums have been recovered, but thost; mentioned are 
particularly notable by reason of the great dejilh involved unci 
stand out as the greatest de])ihs at whii:h good work has 
been done. The sponge fishers of the Mediterranean work 
at a maximum depth of about 150 ft., and the pearl divers of 
Australia at 120 ft. But submarine operatif'iis on tin; great 
majority of the harbour and dock w'orks of the woild are 
conducted at a depth of from 30 to 60 ft. 

The weighted tools employed by divers differ very little from 
those usecl by the workmen on terra firma. Pneumatic tools, 
worked by compressed air conveyerl from the surface tlwinigh 
flexililc tulies, arc great aids, particularly in rock removal work. 
With the rock drill the diver bores a nuinbcr of holes to a given 
depth, inserts in these tlic charges of dynamite or other exj)lMslve 
used, attaches one end of a wire to a detonator which is inseried in 
the charge, and then comes to the surface. 'Uie boa t from w liich 
he wx»rks is then moved away from the seenc of nperations, paying 
out the W'ire attached to the detonators, and when at a safe 
flistcince the free end of tVa* win; is connected to a magneto 
c-xploding machine, which is lla n sf t in motion. 

A complete set of diving jq)|)aratus costs from £75 to /zoo. 
varying with the depth of water for which it is required. 

The pay of a diver depends upon the nature of the wank upon 
which he is engag:ed, and also upon the depth of th.e water. (.)n 
harbour and dock w ork the average wage is 2s. 1(. 2s. 6d. p*. r hour ; 
on wreck work from 3s. to 5s. an liour, accordirir U> depth ; on 
trcjisure and cargo recovery so rniuth per day, vviili i*. percenl; ge 
on the value recfivered, generallv about 5 'Use pearl fi.shcr.s of 
Australia get sr> much per ton of shell, the sponge fishers arc 
also piiifl by results. 


viti. 
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A problem which has been exercising the minds of those 
engaged in submarine work is the greatest depth at which it is 
possible to work^ for, as is well known, many a fine vessel with 
valuable cargo and treasure is lying out of reach of the diver owing 
to the pressure which he would have to sustain were he to attempt 
to reach her. Mr I-eonard Hill, and Drs Greenwood and J. J. R. 
Mucleod conducted experiments in conjunction with Messrs 
Siebc, Gorman & Co., with a view to solving this problem, and 
their efforts have been attended with some considerable success. 
Dr J . S. Haldane has also carried out practical experiments for 
the British Admiralty, and under his supervision two naval 
officers have succeeded in reaching the unprecedented depth of 
210 ft., at which depth the pressure is about 90 lb to the square 
inch. 

Diving Hells . — ^Every one is familiar with the experiment of 
placing an inverted tumbler in a bowl of water, and seeing the 
w;i.tcr excluded from the tumbler by the air inside it. Perhaps it 
was to some such experiment as this that the conception of the 
diving bell was due. As is well known, the pressure of water 
increases with the depth, and for all practical purposes this 
pressure can be taken at 4J lb to every 10 ft. The following 
Uible shows the pressure at different depths below the surface 
of the water : — 

Depth. iTfssuro. 
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. . 8 ^ Ih to the S( 

{. in. 

40 .. 

. 171 

,, 

80 ,, 
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. (-oi 

,, 

JOO 

. 87 

.. 


If a diving bell be .sunk to a depth of, say, 33 ft., the air inside 
it will be compressed to about half its original volume, and the bell 
itself will be about half filled with water. But if a supply of air be 
maintained at a pressure equal to the depth of water at w hich the 
bell is submerged, not only will the water be kept down to the 
cutting edge, but the bell will be ventilated and it will be possible 
for its <»ccupants U» work for hours at a stretch. 

Tradition gives Roger Bacon, in 1250, the credit for being 
the originator of the diving bell, but actual records are lost in 
antiquity. Of the records preserved to us, probably one of the 
most trustworthy is an account given in Kas]mr Schott’s work, 
Techfiica curiosa^ published in the year 1664, which quoted from 
one John Taisnier, who was in the st^rvice of Gliarles V. This 
account describes an experiment which took place at Toledo, 
Spain, in the year 1538, before the emperor and some thou.sands 
of spectators, when two Greeks descended into the water in a 
large “ kettle,'’ suspended by ropes, with its mouth downw^ards. 
The “ kettle ” was e(]uipoised by lead fixed round its mouth, 
'fhe men came up dry, and a lighted candle, which they had 
taken dow'n wdth them, was still burning. 

Francis Bacon, in the Novum Organum, lib. ii., makes the 
following reference to a machine, or reservoir, of air to w^hich 
labourers upon wrecks might resort W’hencver they required to 
take breath : — 

" \ h(»Uow vessel, made of metal, was let dow'n equally to the 
surface oi the w^ater, and thus carried with it to the bottom of the 
sea the w'IhiU* of the air which it contained. It .stood upon three 
feel like a tripod — which were in length something less than the 
lieight of a man. ko that the diver, wlu-n he was no longer able to 
contain his breath, could i)ut his head into the vessel, and having 
lill(*d his lungs again, return to Iiis work." 

But it was to Dr 'Edmund Halley, secretary of the Royal 
Society, that undoubtedly the honour is due of having invented 
th(* first really practical diving bell. This is descnl^'d in the 
Philosophical Transactions, 1717, in a paper on “ The Art of 
Living Under Water by means of furnishing air at the bottom of 
the .sea in any ordinary depth.” Halley’s bell was constructed of 
wood, and was covered with lead, which gave it the necessary 
sinking weight, and was so distributed as to ensure that it kept 
a perpendicular position when in the water. It w'as in the form 
of a truncated cone, 3 ft. in diameter at the top, 5 ft. iit the 
bottom and 8 ft. high. In the roof a lens was introduced for 
admitting light, and also a tap to let out the vitiated air. Fresh 
air was supplied to the bell by means of two lead-lined barrels, 


each having a bung-hole in the top and bottom. To the hole in 
the top was fixed a leathern tube, weighted in such a manner that 
it always fell below the level of the bottom of the barrel so that no 
air could escape. When, however, the tube was turned up by the 
attendant in the bell, the pressure of the water rising through the 
hole in the bottom of the barrel, forced the air through the tube at 
the top and into the diving bell. These barrels were raised and 
lowered alternately, with such success that Halley sa)'s that he, 
with four others, remained at the bottom of the sea, at a depth 
of 9 to 10 fathoms, for an hour and a half at a time without 
inconvenience of any sort. 

This type of bell was used by John Smeaton in repairing the 
foundations of Ilexliam Bridge in 1778, but instead of weighted 
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barrels, he introduced a force pump for supplying the necessary 
air. To Smeaton too wx‘ are indebted for the first diving bell 
plant in the form with which wc are familiar to-day, that cele- 
brated engineer having designed a square bell of iron, for use on 
the Ramsgate harbour works, in 1 788, This bell, which measured 
4| ft. in length, 3 ft. in width and 4J ft. in height, and weighed 
2 i tons, was made sufficiently heavy to sink by its own weight. 
It afforded room enough for two men to work, and was supplied 
with air by a force pump worked from a boat at the surface. 

Though the diving bell has been largely superseded by the 
modern diving apparatus, it is still used on certain classes of 
w'ork the magnitude of which justifies the expense entailed, for 
it is not only a question of the cost of the bell, but of the 
pow’crful steam-driven crane which is needed to lower and raise 
it, and also of the gantry on w^hich the crane travels. Sometimes 
a barge or other vessel is used for working the bell. 

At the present day, two types of diving bell arc employed — 
the ordinary bell, and the aii-lock bell, which, however, is not so 
largely used. 

On the new national harbour works at Dover, four large diving 
bells of the ordinary type (fig. 6) vrcrc employed. These bells, in 
each of which Iroin four to six men descended al a time, consisted 
of steel chambers, oi)cn at the bottom, measuring 17 ft. long by 
loj ft. wide by 7 ft. high, and each w-eighed 3.*) Ions. The ballast, 
wdiich at once" gives the necessary sinking weight to the bell and 
maintains its equilibrium, consisted of slabs of cast iron bolted to 
the walls of the bell, inside. Each bell w'as fitted with loud sounding 
telephonic apparatus, by means of which the occupants could com- 
municate either with the men attending the crane or the men looking 
after the air compressors at the surface. Electric lamps, supplied 
with current by a dynamo in the compressor room, gave the neces- 
sary light inside the bell. Seats and foot rails were provided for the 
men, and there were racks and hooks for the various tools. Sus- 
pended from the roof was an iron skip into which the men threw the 
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excavated material, which was emptied out when the bell w’as brought 
to the surface. Air was supplied to the bells by means of steam- 
driven compressors worked in a house erected on the gantry. The 
air was delivered into a steel air receiver, and thence it passed through 
a flexible tube connected to a gun-mctal inlet valve in the roof of the 
diving bell ; the pressure of air was regulated according to the depth 
at which the bell happened to be working. The maximum depth 
on the Dover works was between 6o and 70 ft., = about 25-30 lb to 
the square inch. A bell -was lowered V)y means of powerful steam- 
driven cranes, travc^lling on a gantry, to within a few feet of the water, 
and the men entered it from a boat. The bell then continued its 
descent to the bottom, where the men, witli pick and shovel, levelled 
i !ie sea bed ready to receive the large concrete blocks, weighing from 



Fig. 7. — Air-lock Diving Bell. 

A, Working chamber. K, 'J'acklcs susjiendcd from roof 

B, A i: -lock. for raising and lowering 

Pulleys and wire ropes for objects. 

lowering and raising b<dl. F, Air supply pipe. 

D, Iron ladder. 

30 to 42 tons apiece. Having com]ilcted one section, the bell was 
moved along to anothei'. The concrete blocks w'cre then lowered and 
])laced in position by helmet div«;rs. The bell divers, clad in thick 
woollen suits and watertight thiidi boots, worked in shifts of about 
three hours each, and were paid at the rate of from is. to J5d. 
per hour. 

The cost of an ordinary diving bell, including air compressor, 
telephonic apparatus and electric light, is from £(}00 to £1500, 
according to size. 

The A ir-lock Diving Belt (fig. 7) comprises an iron or steel working 
chamber similar to the ordinary diving bell, but with the addition of 
a shaft attaerhed to its roof. At the upper end of tlu; shaft is an air- 
tight door, ,'ind about 8 ft. below this is another similar door. Wien 
the bell divers wish to enter the bell, they pass through the first 
door and close it after them, and then open a cock or valve and 
gradually l<‘t into the .space between the two doors compressed air 
from the working chamber in order to equalize the pressure; they 
then open the .second door and pa.ss down into the working chainlicr, 
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closing the door after them. When returning to the surface they 
reverae the operation. It can readily be imagined that, owing to its 
unwieldy character, the employment ot the air-lock bell is resorted 
to only ill those cases where the nature ot the sea bed necessitates its 
remaining on a given spot lor some considerable time, as for instance 
in the excavation of hard rock to a given derpth. 

An air-lock bell supjilied to the British Admiralty, for use in 
I connexion with the laying of moorings at Gibraltar, lias a working 
chamber measuring 15 ft. long by loj ft. wide, by 7! ft. high, and a 
shaft 37 J ft. high by 3 ft. in diameter. It is biult of steel plates, with 
cast-iron ballast, and its total weight is about 4O tons. The bi ‘11 is 
electrically lighted, and is fitted with telephonic a])])aratus com- 
municating with the air-compressor room and lifting-winch room. 
It is worked through a well in the centre of a specially constructed 
steel barge 85 ft. long by .40 ft. beam, having a draught of 7 ft. 6 in. 
The wire ropes, for lowering and raising the bell, work over tnilleys 
which are carried on a su])erstructure erected over the well. Two 
sets of air compressors are rifted on the barge —one set lor sui)plying 
air to the Iwdl, the other set for working a pneumatic rock drill iriridc 
the bell. The greatest depth at which this j)articular bell will work 
is 40 ft. The cost of the whole plant, including barge, was about 
^14,000. 

The diving dress has, however, to a great irxtrnt siqqilaiited llic 
diving bell. This is due not only to the heavier cost of the latter, but 
more particularly to the greater mobility of the helmet diver. Bell 
divers are naturally limited to tlie anra whicti their bell for the time 
being covers, whereas helmet divers can be distributed over difterent 
parts of a contract and work entirely independently of one another. 
The use of the diving bell is, therefore, practically limited to tlie work 
of levelling the sea lard, and the removal of rock. 

See also the article C'>\i.s.son Disease as regards the ]>hysiological 
elit^cts of compressed air. (H.'ll. D.*) 

DIVES-SUR-MER, a small port and seaside resort of north- 
western France on the coast of the department of (lalvados, on 
the Dives, 1 5 m. N . 1 *'. of Caen by road. Fop. (1906) 3286. Dives 
is celebrated as tlie harl>our whence William the Conqueror sailed 
to England in 1066. In the porch of its church (14th and 15th 
centuries) a tablet n^cords the names of some of his companions, 
'i’he town has a picturesque inn, adapted from a building dating 
jiartly from the )6th century, and market buildings dating from 
the T4ih to the 16th centuries. The coast in the vicinity of Dives 
is fringed with small watering-places, those of Cabourg (to the 
west) and of Bcuze.val and TIoulgate (to the east) being practically 
' united with it. There are large metallurgical works with electric 
motive power close to the town. 

DIVIDE, a word used technically as a noun in America and the 
British colonies for any high ridge between two valley. s, forming 
; a water-parting ; a dividing range. ]M»r special senst'S of the 
; verb to divicle ” (Lat. dMndvre, the latter part of the word 
I coming from a root .seen in T.,at. vidua, Eng. “ widow ”), meaning 
; generally to split up in two or more parts, sei! Dtvi.sion. In a 
; parliamentary sense, to divide (involving a separation into two 
I .sides, Aye and No) is to take the .sense of the J Jonsc !>y voting 
j on the subject before it. 

DIVIDEND (Lat. divideudiim, a thing to be divided), the net 
profit periodically divisible among the proprietors of a joint- 
.stock company in proportion to tlicir re.sjiective holdings of its 
capital. Dividend is not interest, although the word dividend is 
frequently applied to payments of interest ; and a failure to pay 
dividends to shareholders docs not, like a failure to pay interest 
on borrow^ed money, lay a company open to lieing declared 
bankrupt. In bankruptcy a dividend is the proportionate share 
of the proceeds of the debtor’s estate received by a iTediior. Jn 
England, the Compani«.*s Act 1862 provided that no dividend 
should be payable except out of the profits arising from the busi- 
ness of the company, but, in the case of companies incorporated by 
special act of parliament for the construrti(»n of railways and 
other public works which cannot be completed for a considerable 
time, it is sometimes provided that interest may during construc- 
tion be paid to the sub.scril>ers for shares out of capital. Dividends 
(excluding occasional distributions in the form of slianrs) arc 
ordinarily payable in ca.sh. Most companies divide their capital 
into at least two classes, called “ preference ” shares and 
" ordinary ” shares, of which the former are entitled out of the 
profits of the company to a preferential di^•idcnd at a fixed 
rate, and the latter to whatever remains after payment of the 
preierential dividend and any fixed charges. Before, however, a 
dividend is paid, a part of the profits is often carried to a “ reserve 
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fund.” The dividend on preference shares is cither “ cumulative ” 
or contingent on the profits of each separate year or half year. 
When cumulative, if the profits of any one year are insufficient 
to pay it in full, the deficiency has to be made good out of subse- 
quent prnfjts. A cumulative preferential dividend is sometimes 
said to 1)0 “ guaranteed,” and preferential dividends payable by 
all I mglish companies registered under the Companies Acts 1862 
to 1908 are cumulative unless stipulated to be otherwise. Certain 
public companies are forbidden by parliament to pay dividends in 
excess of a prescribed maximum rate, but this restriction has 
been happily modified in some insbiiices, nf)tably in the case of 
gas companies, by the institution of a sliding scale, under which a 
gas company may so regulate the price of gas to be charged to 
consumers that any reduction of an authorized standard price 
entitles the company to make a proportionate increase of the 
authorized dividend, and any increase above the standard price 
involves a proportionate decrease of dividend. Dividends are 
usually declared yearly or half-yearly ; and before any dividend 
can ]3e paid it is, as a rule, necessary for the directors to submit 
to the shareholders, at a general meeting called for the purpose, 
the accounts of the company, with a report by the directors on its 
position and their recommendation as to the rate of the proposed 
dividend. The articles of association of a company usually 
provide that the shareholders may accept the directors' recom- 
mendation as to dividend or may declare a lower one, but may 
not declare a liigher one than the directors recommend. Directors 
fre(|uently have power to pay on account of the dividcTul for tlu^ 
year, without consulting the shareholders, an “ interim dividend,” 
which on ordinary shares is generally at a much lower rate than 
the final or regular dividend. An exceptionally high dividend 
is often distributtid in the shape of a dividend at tin* usual rate 
supplemented by an additional dividend or “ bonus.” Payment 
of dividends is made by means of cheques sent by post, called 
“ dividend warrants.” All dividends are subject to income-tax, 
and by most companies dividends are paid “ less income-tax,” 
in which ease the tax is dediicted from the amount of dividend 
payable to each proprietor. When paid without such deduction 
a dividend is said to be “ free of income-tax.” In the latter case, 
however, the company has to make priivision for payment of the 
tax before declaring the dividend, and the amount of its divisiblii 
profits and the rate of dividend which it is able to declare arc 
consc(iuently to that extent reduced. Tn respect of consols and 
certain other st’icuriiies, holders of amounts of less than £1000 may 
instruct the Bank of England or Bank of Ireland to receive and 
invest their dividends. With few exceptions, the prices of 
securities dealt in on the London Stock Exchange include any 
accruing dividend not paid up to the date of purchase. At a 
certian day, after the di\'idend is declared, the stock or share is 
dealt in on the Stock Exchange, as ex dividend (or “ x. d.”), which 
means that the current dividend is paid not to the buyer but 
to the previous holder, and the price of the stock is lower to that 
extent. The expression “ cum dividend ” is used to signify that 
the price of the S(xurity dealt in includes a dividend which, in 
the absence of any stipulation, might be supposed to belong to 
the seller of the security. On the Nk»w York Stock Exchange the 
invariable practice is to sell stock with the “ dividend on ” until 
the company's l.HH)ks are dosed, after which it is usually sold 
ex dividend.” (S. D. H.) 

DIVIDIVI, the native and i;ommercial name? for the astringent 
pods of Caesalpinia coriaria, a leguminous shrub of the suborder 
Caesalpinieae, which grows in low marshy tracts in the West 
Indies and the north of South America. 'Fhe plant is between 
20 and 30 ft. in height, and l)ears white flow^ers. 'Hie pods are 
flattened, and curl up in drying ; they are about J in. broad, from 
2 to 3 in. h)ng and of a rich l)rown colour. Dividi\ i was first 
brought to J^urope from Caracas in 176S. It contains al)out 30 
of ellagitannic acid, wh<'ncc its value in leather manufacture. 

DIVINATION, the process of obbiining knowledge of secret or 
future things by means of oracles, omens or astrology. Tlie root 
of the word, deus (god) or divns, indicates the supposed source of 
the soothsayer's information, just as the equivalent Greek term, 
/xam.K/J, indic^ates spiritual sourcf^* of the utterances of the seer. 


/xavTts. In classical times the view was, in fact, general, as may 
be seen by Cicero’s De Hvinatione^ that not only oracles but also 
omens were signs sent by the gods ; even the astrologer held that 
he gained his information, in the last resort, from the same source. 
On ^e side of the Stoics it was argued that if divination was a real 
art, there must be gods who gave it to mankind ; against this 
it was argued that signs of future events may be given without 
any god. 

Divination is practised in all grades of culture ; its votaries 
range from the Australian black to the American medium. There 
is no general agreement as to the source of the information ; 
commonly it is held that it comes from the gods directly or 
indirectly. Tn the Bornean cult of the hawk it seems that the 
divine bird itself was regarded as having a foreknowledge of 
the future. Later it is regarded as no more than a messenger. 
Among the Australian blacks, divination is largely employed to 
discover the cause of death, w'hcre it is assumed to be due to 
magic ; in some cases the spirit of the dead man is held to give 
the information, in others the living magician is the source of the 
knowledge. We find moreover a semi-scientific conception of the 
ba.sis of divination ; the whole of nature is linked together ; just 
as the variations in the height of a column of mercury serve to 
foretell the weather, so the flight of birds or behaviour of cattle 
may help to prognosticate its changes ; for the uncultured it is 
merely a step to the assumption that animals know^ things whicli 
are liidden from man. TTanispication, or the inspection of 
entrails, was justified on similar grounds, and in the case of omens 
from l.)irds or animals, no less than in astrology, it was held that 
the facts from which inferences w'ere drawn were themselves in 
part the causes of the events which they foretold, thus fortifying 
the l)eJicf in the possibility of divination. 

From a psychological point of view^ divinatory methods may lx; 
classified under two main heads : (A) aiiloscopic, whicli depend 
simply on some change in the consciousness of the soothsayer ; 
(B) h(*teroscopic, in which he looks outside himself for guidance 
and perhaps infers rathcT than divines in the j>roper sense. 

(A) AuLoscopic methods depend on (i.) sensory of (ii.) motor 
automatisms, or (iii.) mental impressions, for their results, 
(i.) Crystal-gazing (//.?'.) is a world-wide method of divining, which 
isanalogous to dreams, save that the vision isvoluntarily initiated, 
though little, if at all, under the control of the scryer. Corre- 
sponding to crystal-gazing we have shell-hearing and similar 
methods, which are, however, less common ; in these the informa- 
tion is gained by hearing a voice, (ii.) The divining rod {q.v.) is 
the be.st-known example of this class ; divination depending on 
automatic movements of this sort is found at all stages of culture ; 
in Australia it is used to detect the magician who has caused the 
death of a n;ilive ; in medieval and modern times w'ater-divining 
or dmvsing has been largely and successfully used. Similar in 
principle is coscinomancy ^ or divining by a sieve held suspended, 
which gives indications by turning ; and the equally common 
divination by a suspended ring, both of which are found from 
Europe in the west to (?hina and Japan in the east. The ordeal by 
the Bible and key is equally popular ; the book is suspended by a 
key tied in with its wards between the leaves and supported on 
two persons’ fingers, and the whole turns round when the name of 
the guilty person is mentioned. Confined to higher cultures on 
the other hand, for obvious reasons, is divination by automatic 
writing, which is practised in China more especially. Tlie sand 
divination so wddcly spread in Africa seems to be of a different 
nature. Trance speaking, on the other hand, may be found in any 
stage of culture and there is no doubt that in many cases the 
procedure of the magician or shaman induces a slate of autu- 
bypnotism ; at a higher stiige these utterances are termed oracles 
and are believed to be the result of inspiration {q.v.). (iii.) An- 
other method of divination is by the aid of mental impressions : 
observation seems to show that by some process of this sort, akin 
to clairvoyance {q.v.), fortunes are told successfully by means of 
palmistry or by laying the cards ; for the same “ lie ” of the cards 
may Ix^ diversely interpreted to meet different cases. In other 
cases the impression is involuntary or less consciously sought, 
as in dreams {q.v.\ which, however, are sometimes induced, for 
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purposes of divination^ by the process known as incubation or 
temple sleep. Dreams are sometimes regarded as visits to or 
from gods or the souls of the dcad^ sometimes as signs to be 
interpreted symbolically by means of dream-books, which are 
found not only in Europe but in less cultured countries like Siam. 

(B) In hcteroscopic divination the process is rather one of 
inference from external facts. The methods arc very various, 
(i.) llie casting of lots, sortilege, was common in classical 
antiquity ; the Homeric heroes prayed to the gods when they cast 
lots in Agamemnon's leather cap, and Mopsus divined with sacred 
lots when the Argonauts embarked. Similarly dice are thrown 
for purposes of sortilege ; the astragali or knucklebone.s, used 
in children's games at the present day, were implements of 
divination in the first instance. In Polynesia the coco-nut is 
spun like a teetotum to discover a thief. Somewhat different are 
the omens drawn from books ; in ancient times the poets were 
often consulted, more especially Virgil, whetice the name sortes 
virgilianae, just as the Bible is used for drawing texts in our own 
day, especially in Germany, (ii.) In haruspication, or the inspec- 
tion of entrails, in scapulomancy or divination by the spcal-bonc 
or shoulder-blade, in divination by footprints in ashes, found 
in Australia, Peru and Scotland, the voluntary element is 
prominent, for the diviner must take active steps to secure the 
conditions necessary to divination, (iii.) In the case of augury 
and omens, on the other hand, tliat is not nec<jssary. The 
behaviour and cries of birds, and angang or meeting with ominous 
animals, &c., may be voluntarily observed, and opportunities for 
observation made ; but this is not necessary for success, (iv.) In 
astrology we have a method which still finds believers among 
people of good education. The stars are held, not only to prog- 
nosticate the future but also to influence it ; the child born when 
Mars is in the ascendant will be war-like ; Venus has to do with 
love ; the sign of the Lion presides over places where wild beasts 
arc found, (v.) In other cases the tie that l)inds the subject of 
divination with the omen-giving object is sympathy. The name 
of the life-index is given to a tree, animal or other object believed 
to be so closely united by sympathetic ties to a human being tluit 
the fate of the latter is reflected in the condition of the former. 
The Polynesians set up sticks to see if the warriors they stood 
for were to fall in battle ; on Hallowe’en in our own country the 
behaviour of nuts and other objects thrown into the fire is held to 
prognosticate the lot of the person to whom they have Ix-en 
assigned. WTiere, as in the last two cases, the sympathetic 
bond is less strong, we find symbolical interpretation playing 
an important part. 

Sympathy and symbolism, association of ideas and analogy, 
together Avith a certain amount of obscr\ati()n, are the explana- 
tion of the great mass of hcteroscopic divinatory formulae. But 
where autoscopic phenomena play the chief part the (|uestion of 
the origin of divination is less simple. The investigations of the 
Society for Psychicid Ke.scarch show that premonitions, though 
rare in our own day, are not absolutely unknown. Pseudo- 
premonitions, due to hallucinatory memory, are not unknown ; 
there is also some ground for holding that crysUd-gazers are able 
to perceive incidents which are happening at a distance from 
them. Divination of this sort, therefore, may be due to observa- 
tion and experiment of a rude sort, rather than to the unchecked 
play of fancy which resulted in heteroscopic divination. 

Sec also the articles .AnoukS, Okaclk, Astrology, Omkn, &c. 

AiiTUOKiTiiiS. -Boiicli6 Leclercq, Histoire de la divination dans 
r antiquity \ Tylor, Primitive Culture, passim; Maury. “La Magic ct 
Tastrologie,” yuMyw. Anth. Inst. i. 163, v. ^136 ; Polklore, iii. 193; 
Ellis, Tshi-speaking Peoples, p. 202 *, Dictionnaire encyclopddiqm 
des scdances m^diceUes. xxx. 24-96 ; Journ, of Philolof>v. xiii. 273, 
xiv. 1.13; Deiibner, De incubatione \ lA^normant, La Divination, et 
la science de pr^sa^es chez les Chald4ens ; Skeal, Malay Magic ; 
J. Joiiason, Yoruha Heathenism (1899). (N. W. T.) 

DIVINING-ROD. As indicated in the article Magic, 
Rhabdomancy, or the art of using a divining-rod for discovering 
something hidden, is apparently of immemorial antiquity, and 
the Roman virgula divina, as used in taking auguries by means of 
casting bits of stick, is described by Cicero and Tacitus (see also 
Divination) ; but the special form of virgula furcata, or forked 


twig of hazel or willow (see also Hazel), described by G. Agricola 
(De re metallica, 1546), and in Sebastian Munster’s Cosmography 
in the early part of the i6th century, used specially for discovering 
metallic lodes or water beneath the earth, must be distinguished 
from the general superstition. The “ dowsing ” or divining-rod, 
in this sense, has a modern interest, dating from its u.se by 
prospectors fc»r minerals in the German (Harz Mountains) mining 
districts ; the French chemist M. E. Chevreul 1 assigns its first 
mention to Basil Valentine, the alchemist of the late 15th centuiy. 
On account of its supposed magical powers, it may be taken 
perhaps as an historical analogue to such fairy wands as the 
caduceus of Mercury, the golden arrow of Herodotus’s “ Abaris 
the Hyperborean,” or the medieval witch’s broomstick. But 
the existence of the modern water-finder or dowser makes the 
divining-rod a matter of more than mythological or superstitious 
interest. The Schlagruthe (striking-rod), or forked twig of Ihe 
(ierman miners, w^as brought to England by tht)Sft engaged in the 
Cornish mines by the merchant venturers of Queen Elizabeth’s 
day. Professor W. F. Barrett, F.R.S., the chief modern in- 
vestigator of this su’ojcct, regards its employment, dating as it 
does from the revival of learning, as based on the medieval 
doctrine of “ sympatliy,” the drooping of trees and character of 
the vegetation being considered to give indications of mineral 
lodes beneath the earth’s surface, by means of a sort of attrac- 
tion; and such critical works as Robert Boyle’s (1663), or the 
Mineralogia Cormihicnsis of Pryce (1778), admitted its value in 
discovering meUils. But as mining declined in (Cornwall, the use 
of the dowser for searching for lodes almost disappeared, and was 
transferred to water-finding. The divining-rod has, however, 
also been used for searching for any buried obji'Cts. In the south 
of France, in the i7tli ccntur\', it was tanployed in tracking 
criminals and heretics. Its abuse led to a dix'ree 0 f t he 1 nquisition 
ill 1 701, forbidding its employment for purposes of justice. 

In modern times the professional dowser is a ‘‘ water-finder,” 
and there has been a good deal of investigation into the possibility 
of a scientific explanation of his claims to be able to hicate under- 
ground water, wiiere it is not known to exist, l)y tlie use of a 
forked hazel-twig which, twisting in his liands, It^ads him by its 
directing-power to the place where a boring should be made. 
Whether justified or ni)t,a widesnread faith exists, based no doubt 
on frequent success, in the dowser’s power ; and Professor 
Barrett (The Times, January 21, 1905) states that “making 
a liberal allowance for failures of which I have not heard, 1 have 
no licsitativMi in saying tliat wlierc fissure water exists and the 
di.scovery of underground water suflicieiit for a domestic supply 
is a matter of tlie utmost difiiculty, th'e clianci;s of suci:ess with a 
good dow.ser far exirecd mere lucky hits, or the .success obtained 
by the most skilful observer, even with lull knowledge of the local 
geology.” Is this due to any sjiecial faculty in tlie dowser, or 
has the twig itself anything to do with it ? Held in balanced 
equilibrium, the forked twig, in the? d()w.ser'.s hands, moves with a 
sudden and often viole.nt molioii, and the appearance (;f actual 
life in the twig itself, tluiiigh regarded as mere stagc-y)lay by 
some, is popularly as.sociated with the cause of the water- 
finder’s success. The theory that there is any direct connexion 
(“ sym]>uthy ” or electrical influence) between the divining-rod 
and the water or metal, is however repudiated by modern seience. 
Profe.ssor Barrett, who with Professor Janet and others is .satisfied 
tViat the rod twists without any intention or voluntary deception 
on the part of the dowser, ascril/e.s the pheiioineiion to “ motor- 
automatism ” on the part of the dowser (.see Automatism), a 
reflex action excited by some stimulus uyion his mind, which may 
lie either a subeon.scious suggestion or an actual impression 
(obscure in its nature) from an external oliject or an external 
mind ; both sorts of stimulus are possible, so th«it tln^ dowser 
himself may make false inferences (and fail) Vjy supposing that 
the stimulus is an external object (like water). TIkj divining-rod 
being thus “ an indicator of any sub-conscious suggestion or 
impression,” its indications, no doubt, may be fallacious ; but 
Professor Barrett, basing his conclusions upon observed succcs.ses 
and their greater proportion to failun;s than anything tliat 
^ La Baguetti divinatoire (Paris, 1843). 
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chance could produce, advances the hypothesis that some persons 
(like the professional dowsers) possess “ a genuine super-normal 
perceptive faculty,” and that the mind of a good dowser, possess- 
ing the idiosyncrasy of motor-automatism, becomes a blank or 
uSula rasa, so that “ the faintest impression made by the object 
searched for creates an involuntary or automatic motion of the 
indicator, whatever it may be.” Like the ” homing instinct ” of 
certain birds and animals, the dowser’s power lies beneath the 
level of any conscious perception ; and the function of the forked 
twig is to act as an index of some material or other mental 
disturbance within him, which otherwise he could not interpret. 

It should be added that dowsers do not always use any rod. 
Some again use a willow rod, or withy, others a hazel-twig (the 
traditional material), others a beech or holly twig, or one from 
any other tree ; others even a piece of wire or watch-spring. The 
best dowsers are said to have been generally more or less illiterate 
men, usually engaged in some humble vocation. 

Sir W. H. Preece {The Times, January i6, 1905), repudiating 
as an electrician the theory that any electric force is involved, 
has recorded his opinion that water-finding by a dowser is due to 
“ mechanical vibration, set up by the friction of moving water, 
acting upon the sensitive ventral diaphragm of certain exception- 
ally delicately framed jiersons.” Another theory is that water- 
finders are ” exceptionally sensitive to hygroinetric influences.” 
In any case, modern science approaches the problem as one 
conciTning which the facts have to be accepted, and explained 
by some natural, though obscure, cause. 

St*c for further dotaila iVofcssor Itarrftt'a lonfji-r discusaion in parts 
32 (1807) and 38 (i«;>oo) of the ProtreUings (tf the Society for Psychical 
Heseareh. 

DIVISION (from Lat. divitlere, to break up into parts, separate), 
a general term for the action of breaking up a whole into parts. 
Thus, in political economy, the phrase “ division of labour ” 
implies the assignment t(» particular workmen of the various 
portions of a whole piectr of work ; in mathematics division is 
the process of finding how' many times one number or quantity, 
tlie “ divisor,” is contained in another, the “ dividend ” (sec 
Akithmetic and Algebra) ; in the musical terminology of the 
17 th and 1 8th centuries, the term was used for rapid passages 
consisting of a few slow notes amplified into a florid passage, 
i.e. into a larger number of quick ones, 'fhe word is used also in 
concrete sen.ses for the parts into which a thing is divided, c.g. a 
division of an army, an administrative or electoral division ; 
similarly, a “ division ” is taken in a legislative body when votes 
arc recorded for and against a proposed measure. 

In logic, division is a technical term for the process by which 
a gefjus is broken up into its species. Thus the genus ” animal ” 
may be divided, according to the habitiit of the various kinds, 
into animals which live on land, those which live in water, those 
which live in the air. Each of these may be subdivided according 
to whether their constituent members do or do not posse.ss certain 
other qualities. The basis of each of these divisions is called the 
fundamentum divisionis. It is clear that there can be no division 
in respect of those qualities which make the genus what it is. 
The various species are all alike in the possession of the generic 
attributes, but differ in other respects ; they are “ variations on 
the same theme ” ( Joseph, Introduction to Logic, 1906) ; each one 
has the generic, and also certain peculiar, qualities {differentiae), 
which latter distingui.sh them from other species of the same 
genus. The process of dhdsion is thus the obverse of classification 
(^.f».) ; it proceeds from genus to species, whereas classification 
begins with the particulars and rises through species to genus. In 
the exact sciences, and indeed in all argument both practical 
and theoretical, accurate division is of great importance. It is 
governed by the following rules. ( i ) Division must be exhaustive ; 
all the members of the genus must find a place in one or other of 
the species ; a captain who selects for his team skilful batsmen 
and bowlers only is guilty of an incomplete division of the wdiole 
function of a cricket team by omitting to provide himself w'ith 
good fielders. Rectilinear figures cannot be divided into triangles 
and quadrilaterals because there arc rectilinear figures which 
have more than four sides. On the other hand, triangles can be 


divided into equilateral, isosceles and scalene, since no other kind 
of triangle can exist. (2) Division must be exclusive, that is, each 
species must be complete in itself and not contain members of 
another species. No member of a genus must be included in more 
than one of the species. (3) In every division there must be but one 
principle {fundamentum divisionis). The members of a genus 
may differ from one another in many respects, e.g. books may 
be divided according to external form into quarto, octavo, &c., 
or according to binding into calf, cloth, paper-backed and so on. 
They cannot, however, be divided logically into quarto, paper- 
backed, novels and remainders. When more than one principle is 
used in a division it is called “ cross division.” (4) Division must 
proceed gradually {** Divisio non facit saltum ”), i.e. the genus 
must be resolved into the next highest (” proximate ”) species. 
To go straight from a sumnmm genus to very small species is of no 
scientific value. 

It is to be observed that logical division is concerned exclusively 
with univcrsals or concepts ; division is of genus and species, not 
of particulars. Two other kinds of division are recognized : — 
metaphysical division, the separation in thought of the various 
qualities possessed by an individual thing (a piece of lead has 
weight, colour, &c.), and physical division or partition, the 
breaking up of an object into its parts (a watch is thought of 
as being composed of case, dial, works, &c.). Logical division is 
closely allied with logical definition {q.v.). 

DIVORCE (Lat. divortium, derived from dis-, apart, and 
vertere, to turn), the dissolution, in whole or in part, of the tie 
of marriage. It includes both the complete abrogation of the 
marriage relation known as a divorce a vinculo matrimonii, which 
carries with it a power on the part of both parties to the marriage 
to remarry other persons or each other, and also that incomplete 
severance not involving powers to remarr\', w'hich w’as formerly 
known as divorce a mensa ei thoro, and has in England been termed 
“ judicial separation.” Less strictly, divorce is commonly under- 
stood to include judicial declarations of nullity of marriage, which, 
while practically terminating the marriage relation, proceed in 
law on the basis of the marriage never having been legally 
established. 

The conditions under which, in different communities, divorce 
has at different times been permitted, vary with the aspects in 
which the relation of marriage {q.v.) has been regarded. When 
maiTiage has been deemed to be the acquisition by the husband 
of property in the wife, or when it has been regarded as a mere 
agreement between persons capable both to form and to dissidve 
that contract, we find that marriage has been dissoluble at the 
will of the husband, or by agreement of the husband and wiftf. 
Yet even in these cases the interest of the w'hole community in 
the purity of marriage relations, in the pecuniary bearings of this 
particular contract, and the condition of children, has led to the 
imposition of restrictions on, and the attachment of conditions to, 
the termination of the obligations consequent on a marriage 
legally contracted. But the main restrictions on liberty of divorce 
have arisen from the conception of marriage entertained by 
religions, and especially by one religion. Christianity has had no 
greater practical effect on the life of mankind than in its belief 
that marriage is no mere civil contract, but a vow in the sight 
of God binding the parties by obligations of conscience above 
and beyond those of civil law. Translating this conception into 
practice, Christianity not only profoundly modified the legal 
conditions of divorce as formulated in the Roman civil law, but 
in its own canon law defined its own rule of divorce, going so far 
as in the Western (at least in its unreformed condition), though 
not the Eastern, branch of Christendom to forbid all complete 
divorces, that is to say, all dissolutions of marriage carrying with 
them the right to remarry. 

History 

The Roman Law of Divorce before Justinian. — ^The historj' of 
divorce, therefore, practically begins with the law of Rome. It 
took its earliest colour from that conception of the patria potestas, 
or the power of the head of the family over its members, which 
enters so deeply into the jurisprudence of ancient Rome. The 
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wife was transferred at marriage to the authority of her husband, 
in manus, and consequently became so far subject to him that 
he could, at his will, renounce his rule over her, and terminate his 
companionship, subject at least to an adjustment of the pecuniary 
rights which were disturbed by such action. So clearly was the 
power of the husband derived from that of the father, that for a 
long period a father, in the exercise of his potestas, could take his 
daughter from her husband against the wishes of both. It may 
be presumed tliat this power, anomalous as it appears, was not 
unexcrcised, as we find that a constitution of Antoninus Pius 
prohibited a father from disturbing a harmonious union, and 
Marcus Aurelius afterwards limited this prohibition by allowing 
the interference of a father for strong and just cause — magna el 
just a emtsa intervenienle. Except in so far as it was restrained 
by special legislation, the authority of a husband in the matter 
of divorce was absolute. As early indeed, however, as the time of 
Romulus, it is said that the state asserted its interest in the 
permanence of marriage by forbidding the repudiation of wives 
unless they were guilty of adultery or of drinking wine, on pain of 
forfeiture of the whole of an offender’s property, one-half of which 
w’ent to the wife, the other to Ceres. But the law of the XII. 
Tables, in turn, allowed freedom of divorce. It would appear, 
however, that the sense of the community was so far shocked by 
the inhumanity of treating a wife as mere ])roperty, or the risk of 
regarding marriage as a mere terminable contract, that, without 
crystallizing into positive enactment, it operated to prevent the 
exercise of so harsh and dangerous a power. It is said that for 
500 years no husl>and took advantage of his power, and it 
was then only by an order of a censor, however olitaincd, thiit 
Spurius Carvilius Ruga repudiated his wife for barrenness. We 
may, however, be permitted to doubt the genuineness of this 
censorial order, or at least to conjecture the influence under which 
the censor was induced to intervene, when we find that in another 
instance, that of L. Antonius, acensor punished an unjust divorce 
by expulsion from the senate, and that the. cxcrci.se of their power 
by husbands increased to a great and alarming extent. Probably 
few of the admirers of the greatest of Roman orators have not 
regndted his summary^ and wholly informal repudiation of 
Terimtia. At last the lex Julia de adulteriis, while recognizing a 
power of divorce both in the husband and in the wife, imposed on 
it, in the public intere.st, serious restrictions and consequences. 
It required a written hill of divorce {libellus repudii) to l)e given 
in the presence of seven witnijsses, who must be Roman citizens 
age, and the divorce must be publicly registered. The act was, 
however, purely an act of the party performing it, and no idea of 
judicial interference or contract seems to have been entertained. 
It was not necessary for either huslmnd or wife giving the bill to 
acquaint the other with it before its execution, though it was 
considered proper to deliver the bill, when made, to the other 
party, in this w'ay a wife could divorce a lunatic husband, or tla^ 
pater jamilias of a lunatic wife could divorce her from her husband. 
But the lex Julia was also the first of a series of enactments by 
which pecuniary consequences were imposed on divorce both by 
husbixnds and wives, whether the intention was to restrain divorce 
by penalties of this nature, or to readjust pecuniary relations 
settled on the basis of marriage and disturbed by its rupture. It 
was provided that if the wife was guilty of adultery, her husband 
in divorcing her could retain one-sixth of her dos, but if she had 
committed a less serious offence, one-eighth. If the husband was 
guilty of adultery, he had to make immediate restitution of her 
dowry, or if it consisted of land, the annual proceeds for three 
years ; if he w^as guilty of a less serious offence, he had six months 
w'ithin which to restore the dos. If both parties were in fault, no 
penalty fell on either. The lex Julia was followed by a series of 
acts of legislation extending and modifying its provisions. Tlie 
legislation of C!onstantine, A.u. 331, specified certain c.auscs for 
which alone a divorce could take place without the imposition of 
pecuniary penalties. There were three causes for which a wife 
could divorce her husband with impunity : (i) murder, (2) 
preparation of poi.sons, (3) violation of tombs ; but if she divorced 
him for any other cause, such as drunkenness, or gambling or 
immoral society, she forfeited her dowry and incurred the further 


335 

penalty of deportation. There were also three causes for w'hich a 
husband could divorce his wife without incurring any penalty : 

(1) adultery, (2) preparation of poisons, {3) acting as a procuress. 
If he divorced her for any other cause, he forfeited all interest in 
her dowry ; and if he married again, the first wife could take the 
dowry of the second. 

In A.u. 421 the emperors J!onoriu.s and Theodosius enacted 
a law of divorce which introduced limitations on the power of 
remarriage as an additional penalty in certain cases. As regards a 
wdfc : (1) if she divorced her husliand for grave reasons or crime, 
she retained her d»)wry and could remarry after five years ; 

(2) if she divorced him for criminal conduct or moderate faults, 
she forfeiU^d her dowry, became incapablcof remarriage, and liable 
to deportation, nor could the emperor’s prcrogati\ e of pardon be 
exerted in her favour. As regards a husband : if he divorced his 
wife ( I ) for serious crime, he retained the dowry and could re- 
marr>» immediately ; (2) for criminal conduct, he did not retain 
the dowry, but could remarry ; (3) for mere di.slike, he for- 
feited the properly brought into the marriage and could not 
remarry. 

In A.D. 449 the law of divorce was rendered simpler and 
certainly more facile by Theodosius and Valentinian. It was 
provided that a wife could divorce her husband without incurring 
any penally if he was convicted of any one of twelve offenees : 
(i) treason, (2) adultery, (3) homicide, (4) poisoning, (5) forgery, 
(6) violating tombs, (7) stealing from a church, (8) robbery, 
(9) cattle-stealing, (to) attempting his wife’s life, ( 1 1 ) beating his 
wife, (12) inirodutang immoral women to his hoii.se. If the wife 
divorced her hu.sband f(U‘ any other cause, she forfeited her dowry , 
and could not marry again for five years. A husband rnuld 
divorce his wife w'ithout incurring a penalty for any of these.* 
reasons excejit the last, and also for the following reasons : 
(1) going to dine with men other than her relations witluiut 
the knowledge or again.st the wash of her husband ; (2) going 
from home at night against his wish without rea.sonable 
cause ; (3) frequenting the cirrus, theatre or amphitheatre 
after being forbidden by her husliand. If a husband divorced 
his wife for any other reason, he forfeited all interest in his 
wifes dowTy, and also any property he brought into the 
marriage. 

The above sketch of the legislation prior to the lime of 
Justinian, while it indicates a desire to place the husband and wife 
on something like terms of equality as regards divorce, indicates 
also, by its forbidding remarriage find by its pecuniary provisions 
in certain ca.sc 5 , a .sense in the community of the importance in 
the public interest of restraining the violation of tlu? contract of 
marriage. But to the Roman marriage was primarily a contract, 
and therefore: side by side with this legislation tlicrc always 
existed a power of divorce by mutual consent. W’e must now' 
turn to tiiose principles of the ('hrislian religion which, in 
combination with the legislation obove described, produced 
the law formulated by Justinian. 

The Christian Vmv of Divorce, Christian law' of divorce 
as enunciated by its I’biindcr was expressed in a few words, 
but these, unfortunately, by no means of agreed interpretation, 
'lo appreciate them it is necessary to consider the enactment of 
the Mosaic law, which also was expressed in few words, but of a 
meaning involved in much doubt. The phrase in Dcul. xxiv. 1-4, 
which is translated in the Authorized Version “ .some unclcan- 
ness,” but in the Revised Version, “ wmie unsrjemly thing,” and 
which is the only cause stated to justify the giving of a “ bill T)f 
divorcement,” was limited by the school of Shanmai to inoral 
delinquency, but was extended by thf? rival .school of Uillcl 
causes of trifling importance or even to motives of caprice. The 
wider interpretation would .seem to l)c supported by the words 
of Christ (Matt. v. 31), who, in indicating Ilis own doctrine in 
contradistinction to the law of Moses, said, “ Whosoever shall put 
away his wife, saving for the cause of fornication { 7 ropvua<i), 
causeth her to commit adultery ; and whosoever shall marry her 
that is divorced committeth adultery.” The meaning of these 
words of Christ Himself has been involved in controversy, which 
perhaps was nowhere carried on with greater acuteness or under 
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more critical conditions than within the walls of the British 
parliament during the passage of the Divorce Act of 1857. That 
they justify divorce of a complete kind for moral delinquency 
of some nature is supported by the opinion probably of every 
competent scholar. But scholars of eminence have sought 
to restrict the meaning of the Adyos iropveCas to antenuptial 
incontinence concealed from the husband, and to exclude 
ad iiltery . llie effect of this view commends itself to the adherents 
of the Church of Rome, lx;causc it places the right to separation 
between husband and wife, not on a cause supervening after 
a marriage, which that Church seeks to regard as absolutely 
indissoluble, but on invalidity in the contract of marriage itself, 
and which may therefore render the marriage liable to be declared 
void without impugning its indissoluble character when rightly 
contracted. The narrower view of the meaning of rropvtLos has 
been maintained by, among others, Dr Dollinger {First Ages of the 
Church, ii. 226) ; but those who will consider the arguments of 
Professor Conington in reply to Dr Dollinger {Contemp, Review, 
May 1869) will probably assign the palm to the English scholar. 
A more general view points in the same direction. 1 1 is quite true 
that under the Mosaic law antenuptial incontinence was, as was 
also adultery, punishable with death. But when we consider 
the effect of adultery not only as a moral fault, but as violating 
the solemn contract of marriage and vitiating its objects, it is 
inconceivable that Christ, in employing a term of general import, 
intended to limit it to one kind, and that the less serious, of 
incontinence. 

Effect of Christianity on the Law of Rome. — ^Thc modification 
in the civil law of Rome effected by Justinian under the joint 
influence of the previous law of Rfime and that of ('hristianity 
was remarkable. Gibbon has summed up the change effected in 
tlie law of Rome with characteristic accuracy : ‘‘ l^e Christian 
princes were the first who specified the just causcis of a private 
divorce ; their institutions from Constantine to Justinian appear 
to fluctuate between the customs of the empire and the wishes of 
the Church ; and the author of the Nov(;ls too frequently reforms 
the j urisprudence of tlie Code and Pandects.” Divorce by mutual 
consent, hitherto, us wc have seen, absolutely free, was prohibited 
(Nov. 117) except in tliree cases: (1) when the husband was 
impotent ; (2) when either husband or wife desired to enter a 
monastery ; and (3) when either of them was in captivity for a 
certain length of time. It is obvious that the two first of these 
exceptions might well commend themselves to the mind of the 
(^lurcli, the former as being rather a matter of nullity of marriage 
than of divorce, the latter as admitting the pararaounc claims of 
the Church on its adluTents, and not inconsistent with the spirit 
of the words of St Paul himself, who clearly contemplated a 
scjiaration between husband and wife us allowable in case either 
of them did not hold the Christian faith (i Cor. vii. 12). At a later 
j)‘.*riod Justinian placed a further restrkition or even prohibition 
on divorce by consent by enacting that spouses dissolving a 
marriage l)y mutual consent should forfeit, all their property, and 
be confined for life in a monastery, which was to receive one-third 
of the forfeited jmiperty, the remaining two-thirds going to the 
childrim of the marriage. The cause stated for this remarkable 
alteration of the law, and the abandonment of the conception of 
marriage iis a civil contract iit non Dei judicium contemnatur 
(Nov. 134), indicates the influence of the Christian idea of 
marriage. That influtmcc, however, did not long continue in its 
full force. The prohibitions of Justiniiin on divorce by consent 
were repealed by Justin (Nov. 140), his successor. “ He yielded,” 
says Gibbon, “ to the prayers of his unhappy subjects, and 
restored th(^ liberty of divorce by mutual consent ; the civilians 
were unanimous, the theologians were divided, and the ambiguous 
word which contains the precejit of Christ is flexible to any inter- 
pretation that the wisdom of a legislature can demand.” It was 
diflicult, the enactment stated, “ to reconcile those who once 
came to hate ciich other, :u\d who, if compelled to live together, 
frequently attempted each other’s lives.” 

Justinian further re-enacted, with some modifications, the 
power of divorce by a husband or wife against the will of the other. 
Divorce by a wife was allowed in five cases (Nov. 117) : (1) the 
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husband being party or privy to conspiracy against the state ; 

(2) attempting his wife's life, or failing to disclose to her plots 
against it ; (3) attempting to induce his wife to commit adultery ; 

(4) accusing iiis wife falsely of adultery ; (5) taking a woman to 
live in the house with his wife, or, after warning, frequenting 
a house in the same town with any woman other than his wife. 
If a wife divorced her husband for one of these reasons, she 
recovered her dowry and any property brought into the marriage 
by her husband for life with reversion to her children, or if there 
were no children, absolutely. But if she divorced him for any 
other reason, the provisions of the enactment of Theodosius and 
Valentinian were to apply. A husbfind was allowed to divorce his 
wife for any one of seven reasons : (i) failure to disclose to her 
husband plots against the state ; (2) adultery ; (3) attempting or 
failing to disclose plots against her husband's life ; (4) frequenting 
dinners or balls with other men against her husband's wishes ; 

(5) remaining from home against the wishes of her husband 
except with her parents ; (6) going to the circus, theatre or 
amphitheatre without the knowledge or contrary to the pro- 
hibition of her husband; (7) procuring abortion. If the husband 
divorced his wife for any one of these reasons ho retained the 
dowry absolutely, or if there were children, with reversion 
to them. If he divorced her for any other reason, the enact- 
ments of Theodosius and Valentinian applied. In any case of 
a divorce, if the father or mother of either spouse had advanced 
the dowry and it would be forfeited by an unreasonable divorce, 
the consent of the father or mother was necessary to render 
the divorce valid. 

Effect of Divorce on Children in the Law of Rome. — The custody 
of the children of divorced parents was dealt with by the Roman 
law in a liDcral manner. A constitution of Diocletian and 
Maximian left it to the judge to determine in his discretion to 
which of the parents the children should go. Justinian enacted 
that divorce should not impair the rights of children either as to 
inheritance or maintenance. If a wife div'orced her husband for 
good cause, and she remained unmarried, the children were to be 
in her custody, but to be maintained by the father ; but if the 
mother wfis in fault, the father obtained the custody. If he was 
unable, from want of means, to support them, hut she was able 
to do so, she was obliged to take tliem and support them. It is 
interesting to compare these provisions as to children with the 
practice at present under English law, which in this respect 
reflects so closely the spirit of the law of Rome. 

The Canon Law of Divorce. — The canon law of Rome was based 
on two main principles : (1) That there could be no divorce a 
vinculo niatrinionii, but only a mensa et thoro. ITie rule w^as stated 
in the must absolute terms : “ Quamdiu vivit vir licet adulter sit, 
licet sodomila, licet flagitiis omnibus coopertus, et ah tixore propter 
haec scelcra derelictus, maritus ejus reputatur, cut alterum vivim 
aedpere non licel^^ (Caus. 32, Quaest. 7, c. 7). (2) 'Diat no 
divorce could be had at the will of the parties, but only by the? 
sentence of a competent, that is to say, an ecclesiastical, court. 
In this negation of a right to divorce a vinculo matrimonii lies 
the broad difference between the doctrines of the Eastern and 
Western Churches of Christendom. The Greek ('hurch, under- 
standing the words of Christ in the broader sense above mentioned, 
has always allow’ed complete divorce with a right to remarry for 
the cause of adultery. And it is said that tlie form at least of 
an anathema of the council of 'Frent was modified out of rcspt^ct 
to difference on the part of the Greek ('hurch (see Pothier 5. 6. 21 ). 
The papal canon law allowed a divorce a mensa et thoro for six 
cau-ses : (i) adultery or unnatural offences; (2) impotency ; 

(3) cruelty ; (4) infidelity ; (5) entering into religion ; (6) con- 
sanguinity. The Church, however, always assumed to itself 
the right to grant licences for an absolute divorce ; and further, 
by claiming the power tt) declare marrkges null and void, 
though professedly this could be done only in cases where 
the original contract could be said to be void, it was, and 
is to this da}', undoubtedly extended in practice to cases in 
which it is impossible to suppose the original contract really 
void, but in which a complete divorce is on other grounds 
desirable. 
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Divorck in England 

In England the law of divorce, originally based on the canon 
law of Rome, underwent some, though little, permanent change 
at the Reformation, but was profoundly modified by the exercise 
of the power of the state through legislation. From the canon 
law was derived the principle that divorce could legally take 
place only by sentence of the court, and never at the will of the 
parties. Complete divorce has never been governed by any other 
principle than this ; and in so far as an incomplete divorce has 
become practicable at tlie will of the parlies, it has been by the 
intervention of civil tribunals and contrary to the law of the 
ecclesiastical courts. Those courts adopted as ground for divorce 
a inensa et thoro the main grounds allowed by Roman canon law , 
adultery and cruelty (Ayliffe, 22 ; Co. Lit. 102 ; i Salk. 162 ; 
Godolphin Abridg. 495). The causes of heresy and of entering 
into religion, if ever they were recognized in England, ceased to 
exist at the Reformation. 

The principles upon which the English ecclesiastical courts 
proceeded in divorce a mensa ei thoro are tho.se which are still in 
force, and which (with some modification by .statutory enactment) 
have been administered by judicial tribunals dowm to the pre.sent 
day. The courts by which the ecclesiastical law, and therefore 
the law of divorce, was administered were, until 1857, the courts 
of the various dioceses, including that of the archbishop of 
Canterbury, known iis the C(An*t of Arches, and that of the arch- 
bi.shop of York, known as the Consistory Court of York ; but by 
statute a suitor was prevented from taking proceedings in any 
court except that determined by the residence of the person 
against whom proceedings were taken (23 1 ien. Vlll. c. 9). From 
these courts an appeal lay to delegates appointed in each case by 
the crown’, until tlie establishment of the judicial committee of 
the privy council in 1 836, when the appeal was given to the crown 
as advised by tlial body. 

The proof of adultery (to which Isidore in his Booh of Ely- 
mologies gives the? fanciful derivation of ad allmtis Ihorttm ”) 
was not by the canon law as received in England restricted by the 
operation of arbitrary rules. It wits nevtT, for example, required , 
as by the law of Mahomet., that tlie act should have been actually 
seen, by competent \vitn(;s.scs, nor even that the case should be 
based on an\'’ [lart icular kind of jiroof. It was recognized that the 
nature of the ofTence almost inevitably precluded direct evidence. 
One rule, however, appears to have commended itself to the 
framers of the canon law as too general in its application not to 
be regarded as a principle. The mere confession of the parties 
w'as not regarded as a safe ground of conviction ; and this rule 
was formulated by a decretal epistle of Pope ( elestine 111 ., and, 
following it, by the 105th of the Canons of 160^1 . This rule has 
now been abrogated ; and no doubt it is wiser not to fetter the 
discretion of the tribunal charged w^ith the responsibility of decid- 
ing particular cases, but experience of divorce proceedings tends 
to confirm the belief that this rule of the canon law w'as founded 
on an accurate appreciation of human nature. 

Although, therefore, with the above cxcepti<.)n, no strict rules 
of the evidence necessary to establish adultery have ever been 
established in the English courts, experience has indicated, and 
in former days judges of the ecclesiastical courts often expressed, 
the lines upon w'hich such proof may Ik* expected to proceed. It 
is necessary and .sufficient, in general, to prove two things — first 
the guilty affection towards each other of the persons accused, 
and, secondly, an opportunity or opportunities of which, if so 
minded, their passion may have been gratified. It is obvious that 
any strong proof on either of these points renders strict proof on 
the other less needful ; but w'hen proof on both is afforded, the 
common sense of a tribunal, acting with a knowledge of human 
nature, may be trusted to draw' the inevitable concJu.sion. 

The definition of cruelty accepted by the ecclesiastical courts 
as that of the canon law' is the same as that which prevails at 
the pre.sent time ; and the view of the law taken by the House of 
Lords in Russell v. Russell (1897 App. Cas. 395) w'as expressly 
based on the viev/ of cruelty taken by the authorities of the 
ecclesiastical law. Tlie best definition by older English writers 
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is probably to be found in Clarke’s Praxis (p. 144) : “Si maritus 
fuerit erga uxorem crudelis et ferax ac mortem comminatus et 
machinatus fuerit, vel earn inhumaniter verbis et verberibus 
tractaverit, et aliquando vonenum loco potus paraverit vel 
aliquod simile cominiserit, propter quod sine periculo vitae 
cum maritu cohabitarc aut obsequia coujugalia impendere 
non audeat . . . consimili etiam causa competit viro contra 
mulierem.” Lord Stow'ell, probably the greatest master of the 
civil and canon law who ever sal in an English court of justice, 
has in one of his most famous judgments (Evans v, Evans, 1790, 
I Consist. 35) echoed the above language in words often 

quoteil, which have constituted the standard exposition of the 
law to the present day. “ In the older case s,” he said, “ of this 
sort which I have had the opportunity of looking into, 1 have 
observed that the danger of life, limb or health is usually insisted 
as the ground upon which the court has proceeded to a separation. 
This (loctrine has been repeatedly applied bi' the court in the 
cases which have lieen cited. 'J’he court has never been driven 
off this ground. It has always been jealous of the inconvenkmci; 
of departing from it, and I have heard no one cese cited in which 
the Court has granted a divorce without proof given of a reason- 
able apprehension of bodily hurl. 1 .say an apprehension , because 
assuredly the court is not to w'ail till the hurl is actually done ; 
but the apprehension must \w reasonable : it must not he an 
apprehension arising from an exemisite and diseased .sensibility of 
mind. Petty vexations applied to sucli a constitution of mind 
may certainly in lime we.ar out the animal mu chine, Init still 
they are not eases of legal relief ; pe(«plc must relieve iViemselves 
as well as they c«an l)y prudent re.sistance, b)' t:alliiig in the 
succours of religion and the consolation of fritmds ; Imt the aid ol 
courts is not to resorted to in such cases wdlh any effi ct.^’ Tlu* 
risk of personal danger in cohabitation constituted, therefore, 
the foundation of legal cruelty. But this docs n(»t exclude sueh 
conduct as a course of persistent ill- treatment, though not 
amounting to personal violence, espeiaally if sueh ill-treatment 
has in fact caused injury to health. But tlie per.soii complaining 
must not be the author of his or her own wrong. If, jiciuudingl)*, 
one of Ihc spouses by his or her conduct is really the cause of th(^ 
conduct complained of, recourse to tlie court would be liad in vain, 
the true remedy lying in a reformation of the real cause of the 
disagreement. 

In addition to a denial of the charge or i harges, the canon law 
allow'cd thrcjc grounds of answer : ( 1 ) Com /ien satin cri minis, a sel- 
ofi of equal guilt or recrimination. This ])rinciple is no doubt 
derived from the Roman law, and it had the clTeet of refusing to 
one guilty spouse the remedy of divorce j .ga.inst tlw (»llier although 
equally guilty. It was ahvays rccepted in Irnglaiid, although 
not in other countries, such as France and Seotland, winch also 
followed the canon or civil law. In strictness, renin linativin 
applied to a similar offence having been eonimitted by the party 
charging that offence. But a dei'ision (iSSS) of the English 
courts shows that a wife wlio had committed adultery could n(»l 
bring a suit against her lui.sband for cruelty (Otway v. Otway 1 3 J*. 
D. 141). (2) Condonation. J f the i:ompl:iining spouse has, in fact , 
forgiven the offence complained of, that constiluUis a cf,iidition;d 
bar to any proceedings. 'J'he main and usual t;viden< e of such 
forgiveness is constituted by a renewal of marital inlercounsc, 
and it is difficult — perhaps impossible — to imagine any case in 
which such intercourse w'ould not l)e held to ^-stahlish ciuidonation. 
But condonation may be proved by other acts, or by words, 
having regard to the circumstances of each case. Condonation 
is, however, alw'ays pre.suined to be conditional on future goofl 
behaviour, and misconduct even of a different kind revives the 
former offence. (3) Connivance constitutes a complete answ'cr to 
any charge. Nor need the husband be the active agent of the 
misconduct of the wife. Indifference or neglect impulaM*? to a 
corrupt intention are sufficient. It will be seen presently that 
modern st itute law has gone further in this direction. It is to lur 
added that the connivance need not be of the very ju t complained 
of, Imt may be of an act of a similar kind. A learned judge, 
recalling the classical anecdote of Maecenas and (hdba, .sjiid, “ A 
husband is not permitted to say non omnibus dormioJ* The 
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ecclesiastical courts also considered themselves bound to refuse 
relief if there was shown to be collusion between the parties. In 
its primary and most general sense collusion was understood to be 
an agreement between the parties for the purpose of deceiving the 
court by false or fictitious evidence ; for example, an agreement 
to commit, or appear to commit, an act of adultery. Collusion, 
however, is not limited to the imposing of other than genuine 
evidence on the court. It extends to an agreement to withhold 
any material evidence ; and indeed is cjirried further, and held to 
(sxtend to any agreement which may have the effect of concealing 
the real and complete truth from the court (see Churchward v. 
Churchward, 1894, V. 161). This doctrine was of considerable 
importance even in the days when only divorces a mensa el ikoro 
were granted, because at that time the parties were not permitted 
to separate by consent. At the present day it Iws become, with 
regard to divorc(^ a vinculo malrinvnxii^ a rule of greater and of 
more far-reaching imiiortance. 

The canon law as accepted in England, while allowing divorces 
of the nature and for the causes above mentioned, actively inter- 
fered to prevent separation between husband and wife in any 
other manner. A .suit known as a suit for restitution of conjug^ 
rights could be brought to compel cohabitation ; and on evidence 
of the desertion of cither spouse, the court ordered a return to 
the matrimonial home, though it carried no further its authority 
as to the matrimonial relations within the home. To thi ; suit an 
agreement between the parties constituted no answ^er. But an 
answer was afforded by any conduct v.^hich would have supported 
a decree f)f divorce a mensa ct thorn. It is a question whether, 
indeed, the ecclesiastical courts would not have gone further, ami 
refused a decree «)f restitution of conjugal rights on grounds which 
might appear adequate to justify such refusal, though not 
sufficient on which to ground a decree of divorce. The view of the 
court of appeal and the House of Lords has given some colour to 
this opinion, and certainly tlie court <»f appeal has held, although 
perhaps somewhat hastily, that the effect of a modern sUitutc has 
been to allow the court to refu.se restitution of conjugal rights for 
causes falling short of what would constitute ground for divorce 
(Russell y. Russell, 1895, p. 315). 

The ecclesiastical C(mrts provided for the pecuniary rights of 
the wdfe by granting to her alimony during the progress of the suit, 
and a proper allowance after its termination in cases in which she 
was successful . Such payments were dependent on tlie pecuniary 
means, or faculties, as they wen? termed, of the husband, and were 
subject to subsequent increase or diminution in proper ca.ses. 
But the (?ccle.siastical courts did not deal with the custody of 
the children of the marriage, it being probably considered that 
that matter could be determined by the common law rights of 
the father, or by the intervention of the court of chancery. 

The canon law fixed no period of limitation, either in respect of 
a suit for divorce or for restitution of conjugal rights ; but, as 
regards at least suits for divorce, any .substantial delay might lead 
to the imputiition of acquiescence or even condonation. To that 
extent, at least, the maxim vigilantibus non dormientihus jura 
subveniunt applied. 

It is remarkable that desertion by either party to a marriage, 
except as giving rise to a suit for restitution, was not treated as an 
offence by canon law in England. It formed no ground for a suit 
for divorce, and constituted no answer to such a suit by way of 
recrimination. It might indeed deprive a husband of his remedy 
if it amounted to connivance, or perhaps even if it amounted only 
to culpal)le neglect. 

'Hie canon law, as administered in England, has kept clear the 
logical distinction which exists between dissolving a marriage and 
declaring it null and void. Tlie result has been that, in England 
at least, the two proceedings have never been allowed to pass into 
one anotiier, and a complete divorce has not been granted on 
pretence of a cause really one for declaring the marriage void ab 
initio. But for certiiin causes the courts were prepared to declare 
a marriage null and void on the suit of either party. There is, 
indeed, a distinction to be drawn between a marriage void or only 
voidable, tliough in both cases it became the subject of a similar 
declaration. It was void in die cases of incapacity of the parties 
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to contract it, arising from want of projier age, or consanguinity, 
or from a previous marriage, or from absence of consent, a state 
of things which would arise if the marriage were compelled by 
force or induced by fraud as to the nature of the contract entered 
into or the personality of the parties. It is to be remarked that, 
in England at least, the idea of fraud as connected witli the 
solemnization of marriage has been kept within these narrow 
limits. Fraud of a different kind, such as deception as to the 
property or position of the husband or wife, or anl(jcedent 
impurity of the wife, even if resulting in a concealed pregnancy, 
has not in England (though the last-mentioned cau.se has in other 
countries) been held a ground for the vitiation of a marriage 
contract. A marriage was voidable, and could be declared void, 
on the ground of physical incapacity of either spouse, the absence 
of intercourse between the parties after a sufficient period of 
opportunity being almost, if not quite, conclusive on this subject. 

With regard to one cause of nullity the legislation interfered 
from consideration, it is said, of a case of special hardship. 
Before the Marriage Act of 1835 marriages within the prohibited 
degrees of consanguinity and affinity were only voidable by a 
decree of the court, and remained valid unless challenged during 
the lifetime of both the parties. But this act, while providing 
that no previous marriage between persons within the pro- 
hibited degrees should be annulled by a decree of the ecclesiastical 
court pronounced in a suit depending at the time of the passing 
of the act, went on to render all such marriages thereafter ct»n- 
tracied in England ‘‘ absolutely null and void to all intents and 
purpo.ses whatever.** 

Another suit was allowed by the ecclesiastical courts which 
should be mentioned, although its bearing on divorce is indirect. 
This was the suit for jactitation of marriage, which in the c^use 
of any person falsely asserting Ids or her marriage to another, 
allowed such person to be put to perpetual silence by an order 
of the court. This suit, which has been of rare occurrence 
(though there was an instance, Thompson v. Rourhc, in 1892), 
does not appear to have been used for the purpo.se of determining 
the validity of a marriage. The legi.slaturc, has, however, in the 
Legitimacy Declaration Act of 1858, provided a ready means by 
which the validity of marriages and the legitimacy of children 
can be determined, and the procedure provided has repeatedly 
been utilised. 

It should be added, as a matter clo.sely akin to the proceedings 
in the ecclesiastical courts, that the common law took cognizance 
of one phase of matrimonial relations by allowing an action by 
the husband against a paramour, known as an action for criminal 
conversation. In such an action a husband could rea)ver 
damages estimated according to the loss he was supposed to have 
sustiiined by the seduction and loss of his wife, the puni.shment 
of the seducer not being altogether excluded from consideration. 
Although this action was not unfrcquently (and indeed, for the 
purposes of a divorce, necessarily) brought, it was one which 
naturally w^as regarded with disfavour. 

E^ect of the Reformation. — Great as was the indirect effect of 
the Reformation upon tlie law of divorce in England, the direct 
effect was small. It might, indeed, have been supposed that the 
disappearance of the sacramental idea of marriage entertained by 
the Roman Church would have ushered in the greater freedom 
of divorce which had been associated wdth marriage regarded 
as a civil contract. And to some extent this was the case. It 
was for some time supposed that the sentences of divorce 
pronounced by the ecclesiastical courts acquired the effect 
of allowing remarriage, and such divorces were in some cases 
granted, in Lord Northampton's case in the reign of Edward VI. 
the delegates pronounced in favour of a second msirriage after a 
divorce a mensa el thoro. It was, however, finally decided in 
Foljambe's case, in the 44th year of Elizabeth, that a marriage 
validly contracted could not be dissolved for any cause. But 
the growing sense of the right to a complete divorce for adequate 
cause, when no longer any religious law to the contrary could 
be validly asserted, in time compelled the discovery of a remedy. 
TTie commission appointed by Henry VIII. and Edward VI. to 
reform the ecclesiastical law drew up the elaborate report known 
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as the Reformatio Legtm, and in this they recommended that 
divorces a mensa ei ihoro should be abolished, and in their place 
complete divr)rce allowed for the causes of adultery, desertion 
and cruelty. These proposals, however, never became law. In 
1669 a private act of parliament was granted in the case of Lord 
de Roos, and this was followed by another in the case of the duke 
of Norfolk in 1692. Such acts were, however, rare until the 
accession of the House of Hanover, only five acts passing before 
that period. Afterwards their number considcnibly increased. 
Between 1715 and 1775 there were sixty such acts, in the next 
twenty-five years there were seventy-four, and between 1800 and 
1850 there were ninefty. In 1829 alone there w'cre seven, and in 
1830 nine. 

^e jurisdiction thus assumed by parliament to grant absolute 
divorces was exercised with great care. The case was fully 
investigated before a committee of the House of Ixjrds, and not 
only was the substance of justice so secured, but the House of 
Ix)rds further required that application to parliament should be 
preceded by a successful suit in the ecclesiastical courts resulting 
in a decree of divorce a mensa et ihoro y and in the case of a husband 
being the applicant, a succes.sful action at common law and the 
recovery of damages against the paramour. In this way, and 
also, if needful, on its own initiative, the House of Lords provided 
that there should be no connivance or collusion. Care was also 
taken that a proper allowance w.as .secured to the wife in cases 
in which she was not the offending party. This procedure is still 
pursued in the case of Irish divorces. 

It is obvious, however, that the necessity for costly proceedings 
before the Houses of Parliament imposed great hard.ship on the 
mass of the population, and there can be little doubt that this 
hardship was decjily felt. Repeatdl proposals w’cro made to 
parliament with a view to reform of the law, and more than one 
commission reported on the subject. It is said that the final 
impetus was given by an address to a prisoner by Mr Justice 
Maulc. The prisoner’s wife had deserted him with her paramour, 
and he married again during her lifetime. He was indicted for 
bigamy, and convicted, and Mr Justice Maule sentenced him in 
the following words : — “ Prisoner at the bar ; You have been 
convicted of the offence of bigamy, that is to say, of marrying 
a woman \rhile you had a wife still alive, though it is true she 
has deserted you and is living in adulter\' with another man. 
You have, therefore, committed a crime against the laws of your 
country, and you have also acted under a very serious misappre- 
hension of the course which you ought to have pursued. You 
should have gone to the ecclesiastical court and there obtained 
against your wife a decree a mensa et ihoro. You should then 
have brought an action in the courts of common law and re- 
covered, as no doubt you would have recovered, damages against 
your wife’s paramour. Armed with these decrees, you .should 
have approached the legislature and obtained an act of parliament 
which would have rendered you free and legally competent to 
marry the person whom you have taken on yourself to marry 
with no such sanction. It is quite true that these proceedings 
would have cost you many hundreds of pounds, whereas you 
probably have not as many pence. But the law knows no dis- 
tinction between rich and poor. ^Hic sentence of the court upon 
you, therefore, is that you be imprisoned for one day, which 
period has already been exceeded, as you have been in custody 
since the commencement of the assizes.” The grave irony of the 
learned judge was felt to repre,sent truly a stale of things well- 
nigh intolerable, and a reform in the law of divorce was felt to be 
inevitable. The hour and the man came in 1857, the man in the 
person of Sir Richard Bethell (afterwards Lord Wcslbury), then 
attorney-general . 

The Act of iSs /. — Probably few measures have been conceived 
with .such consummate .skill and knowledge, and few conducted 
through parliament with such dexterity and determination. 
The leading opponent of the measure was Mr Gladstone, backed 
by the zeal of the High Church party and inspired by his own 
matchless subtlety and resource. But the conte.st proved to be 
unequal, and after debates in which every line, almost every w'ord, 
of the measure was hotly contested, especially in the House of 
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Commons, the measure emerged substantially as it had been 
introduced. Not the least part of the merit and success of the 
act of 1857 is due to the skill which, while effecting a great social 
change, did so with the smallest possible amount of innovation, 
rhe act (which came into operation on the ist of January 1858) 
embodied two main principles: i. The constitution of a lay 
court for the administration of all matters connected with 
divorce. 2. The transfer to that court, with as little change as 
possible, of the powers exercised in matrimonial matters by 
{a) the House of Lords, {h) the ecclesiastical courts, (r) the courts 
of common law. 

The ConsUiuiwn of the Court . — The new court., termed 'Ihe 
(*ourt for Divorce and Matrimonial Causes,’' was constituted by 
the lord chancellor, the ch.iefs and the senior puisne judges of the 
three courts of common law, and the judge of the court of prol.)att* 
(which was also establi.shed in 1857), but the functions of the 
court vrere practically entrusted to the judge of the court of 
probate, termed the “ Judge Ordinary,” who thus in matters 
of probjite and divorce became the representative of the former 
Cv'clesiastical jurisdiction. The judge ordinary was empowered 
either to sit alone or with one or more of the other judges to 
cjmstitute a full court. Tlie parties to a suit obtained tlie right 
of trial by jury of all disputed questions of fact ; and the rules 
of evidence of the common law courts were made to applv. 
An appeal to the full court was given in all matters, which the 
judge ordinary was enabled to hear sitting alone. 

1 . To this court were transferred all the* powers of the ecclesi- 
astical courts with regard to suits for divorce a mensa el Ihoro ^ to 
which the name was given of suits for “ jiulirial separation,” 
nullity, restitution of conjugal rights, and jactitation of marriage, 
and in all such proceedings it was expressly enacted (sec. 22) that 
the court should act on principles and rules as nearly as possible 
c<mformal)le to the principles and rules of the eci^lesiastieal 
courts. Judicial separation could Ix' obtained by cither liusband 
or wife for adultery, or cruelty, or de.sertion continued for two 
or more years. 

2. Tlien* were also transferred to the court powers e(|uivalent 
to thn.se exercised by the legislature in granting ab.solute divorce. 
The hu.sband could obtain a divorce for adulter)', tlie wife could 
obtain a divorce for adultery coupled with cruelty or descTtion 
for two or more years, and also f(»r incestuous nr bigamous 
adultery, or rape, or unnatural offences. The .same coTulilions 
as had been required by the legislature were insisted on. A 
petition for dissolution (see. 30) was to l)e dismissed in case of 
connivance, condonation or collusion ; and further, the court 
had power, though it was not compelled, to dismiss such petition 
if the petitioner Jiad l)ecn guilty of adultery, or if there had been 
unreasonable delay in pre.senting or prosecuting the petition, or 
if the petitioner had been guilty of cruelly or desertion without 
reasonable excuse, or of wilful negk^ct or misconduct conducing 
to the adultery. The exercise of th(‘sr discretionary powers of 
the court, just and valuable* as they undoubtedly an^, has been 
attended with some difl'anilty. But the view of the legislature 
has i>n the whole been understofxl to Ikj that the adultery of a 
petitioner should not constitute a bar to his or her proceeding, 
if it has been caus<*d b)' the misconduct of the respondent, and 
that cruelty should not constitute .such a bar unless it has caused 
or contributed to the misconduct of the respondent. But the 
court, w'hile regarding its powers as those of a judicial and not 
an arbitrary discretion, has declined to fetter itself by any fixed 
rule of interpretation or practic<\ 

It is to be observed that this act assigned a new force to 
desertion. The ccclesiaslicai law regarded it onl>' as .suggestive 
of connivance or culpable neglect. But the act of 1857 made it 

(1) a ground of judicial .separation if continued for two years, 

(2) a ground in part of dissolution of marriage if continued for 
the stime period, (3) a bar, in the discretion of the court, to a 
petition for dissolution, though it was not made in a similar way 
any bar to a suit for judicial separation. It is also to be observed 
that the act was confined to causes of divorce recf)gnized by the 
ecclesiastical law as administered in Englanrl. It did not either 
extend the causes of a suit for nullity by adding such grounds as 
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antenuptial incontinence, even if accompanied with pregnancy, 
nor did it borrow from the civil law of Rome either lunacy or 
crime as grounds for divorce. 

Much comment has been made on the different grounds on 
which divorce is allowed to a husband and to a wife, — it being 
ncces.sary to prove infidelity in both cases, but a wife being 
compelled to show either an aggravation of that offence or an 
addition to it. Opinions probably will always differ whether the 
two sexes should be placed on an equality in this respect, abstract 
justice being invoked, and the idea of marriage as a mere contract 
pointing in one direction, and social considerations in the other. 
But the rea.son of the legislature for making the distinction is 
clear. It is that the wife is entitled to an absolute divorce only 
if her reconciliation with her husband is neither to be expected 
nor desired. This was no doubt the view taken by the House of 
Lords. In 1801 a Mrs Addison claimed an absolute divorce on 
the ground of her husband’s incest with her sister. The matter 
was long debated, but Lord Thurlow, who appeared in tlie House 
of Lords for the last time in order to support the bill, turned the 
scale by arguing that it w'as improper that the wife should under 
such circumstances return to her husband (see Campbell, Lwes 
of the Chancellors^ vii. 145). “ Why do you,” he said, “ grant to 
the husband a divorce for the adultery of the wife? Because he 
ought not to forgive her, and separation is inevitaljlc. W'here 
the wife cannot forgivt?, and separation is inevitable by reason 
of the criiiie of the husband, the wife is entitled to the like 
remedy.” 

The act (sec. 32) provided, in case of dissolution, for mainten- 
ance of the wife by the husband on principles similar to those 
recognized by the ecclesiastical courts, and (sec. 45) for the .settle- 
ment of the property of a guilty wife on her husband or children ; 
but this enactment was imperfect, as provision was made only 
for a settlement and not for payment of an allowance, and none 
was made for altering settlements made in view or in consequence 
of a marriage. The act (sec. 35) provides also in all divorce 
proceedings, and also in those of nullity, for provision for the 
custody, maintenance and education of children by the court : 
provisions of great value, which were unfortunately for some 
time limited by an erroneous view of the court that the age of the 
chikiren to which such provisions applied should Ik^ considered 
limited to sixteen. The act of 1857 also transferred to the new 
court the powers exercised by the common law courts in the 
action for criminal conversation. It was made obligatory to join 
an alleged adulterer in the suit, and damages (sec. 33) might be 
claimed against him, and he might be ordered to pay the cost 
of the proceedings (sec. 34), the extent depending upon tlic 
circumstances of each case.* 

The act of 1.857 in one respect went beyond a transfer of the 
powers exercised by the ecclesi.astical courts or the legislature. 
It provided (sec. 21) that a wife deserted by her husband might 
apply to a magistrate in petty sessions and obtain an order 
which had the effect of protecting her earnings and property, 
and during the currency of .such order of protection a wife was 
to be in the same position as if she had obtained an order for 
judicial separation. The effect of this section appears to have 
lieen small ; but the Summary J urisdiction (Married Women) Act 
iSi)5 has afforded a cheap and speedy remedy to all classes. 

The framers of the act of 1857 were careful to avoid offending 
the scruples of clergymen wlio disapproved of the complete 
dissolution of marriage by a lay court. It w^as provided (secs. 

^ 111 Constaiitiniili v. Consta^itinidi and Lancn (1903), in which both 
parlifs wore guilty of misconduct, it was hdd by Sir Francis Jcunc 
(Lord St llclicr) that where a wife lias by her misconduct broken 
up the home (the husliand's misconduct not having conduced to the 
wife's adultery) the court woukl exercise its discretion in favour of 
the husband petitioner, and, further, the wife being a rich woman, 
it was justiliable to give her husband a ]iortion of her income, in 
order to preserve to him the position he would have occupied as hei 
husband, the broad principle l.H.>ing that a guilty respondent should 
not be allowed to prolit by divorce. But further litigation concern- 
ing this case occurred as to the variation of the marriage settlements 
in favour of the husband, and the decision of the court of appeal in 
Julv 1905 considerably modified the decision of Sir Francis Teune. 

— F:d. n.B,' I 
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57 and 58) tliat no clergyman sliould be compelled to solemnize 
the marriage of any person whose former marriage had been 
dissolved on the ground of his or her adultery, but should permit 
any other clergyman to solemnize the marriage in any church or 
chapel in which the parties were entitled to be married. It is 
to be feared that this concession, ample as it appears, has not 
allayed consjcientious objections, which are perhaps from their 
nature insuperable. The act made no provision as to the name 
to be borne by a wife after a divorce ; and this omission led to 
litigation in the case of a peer’s wife, in Cowley v. Cowley, in which 
Lady Cowley was allowed to retain her status. 

Modifications of the Act of x 8 s 7 ^ — Subsequent legislation has 
made good many of the defects of the act of 1857. In 1859 
power was given to the court, after a decree of dissolution or of 
nullity of marriage, to inquire into the existence of ante- and 
post-nuptial settlements, and to make orders with respect to tlie 
property settled either for the benefit of children of the marriage 
or their parents ; and a subsequent act (41 & 42 Vict. c. 19, s. 3) 
removed a doubt which was entertained whether these powers 
could be exercised if there were no children of the marriage. In 
i860 a very important change was made, having for its object a 
practical mode of preventing divorces in cases of connivance and 
collusion or of misconduct of the petitioner. It was provided 
that a claim of dissolution (a provision afterwards extended to 
decrees of nullity) should in the first instance be a decree nisi, 
which should not be made ab.solute until the expiration of a period 
then fixed at not loss than three, but by subsequent legislation 
enlarged to not less than six, months. During the interval whic'h 
elapsed between the decree nisi and such decree being made 
absolute, power was given to any person to intci^^ne in the suit 
and show cause w'hy the decree should not be made absolute, 
by reason of the same having been obtained by collusion, or by 
roiison of material facts not brought before the court ; and it 
was also provided that, at any time before the decree was made 
absolute, the queen’s proctor, if led to suspect that the parties 
were acting in collusion for the purpose of obtaining a divorce 
contrary to the justice of the case, might under the direction of 
the attorney-general intervene and allege such case of collusion. 
This enactment (extended in the year 1873 1^^ suits for nullity) 
was ill drawm and unskilfully conceived. The power given to 
any person whomsoever to intervene is no doubt loo wide, and 
practicjilly has had little or no useful effect as employed by friend.s 
or enemies of parties to a suit. The limiUition in terms of the 
express power of the queen’s proctor to intervene in cases of 
collusion was undoubtedly too narrow. But the queen’s proctor, 
fir the official by whom that officer was afterwards represented, 
has in practice availed himself of the general authority given to 
any person to show ciiuse why a decree nisi should not be made 
absolute, and has thus b«»cn enabled to render such important 
service to the administration of justice that it is difficult to 
imagine the due execution of the law of divorce by a court with- 
out such assistrince. By the Matrimonial Causes Act 1866 
power was given to the court to order an allowance to be paid liy 
a guilty husband to a wife on a dissolution of marriage. Tliis 
act also can hardly be considered to have been drawn with 
sufficient care, inasmuch as while it provides that if the husband’s 
means diminish, the allow'ancc may be diminished or suspended, 
it makes no corresponding provision for increase of the allowance 
if the husband’s means increase ; nor, apparently, does it permit 
of an allowance in addition to, but only in substitution for, a 
settlement. The act makes no provision for allowance to a guilty 
wife, imd it certainly is a serious defect that the power to grant 
an allowance does not extend to cases of nullity. In 1868 an 
appeal to the House of I.crds was given in cases of decree for 
dissolution or nullity of marriage. 

The great change s effected by the Judicature Acts included the 
court for divorce and matrimonial causes. Under their operation 
a division of the high court of justice was constituted, under the 
designation of the probate division and admiralty division, to 
which was assigned that class of legal administration governed 
mainly by the principles and practice of the canon and civil law. 
The division consists of a president, and a justice of the high 


DIVORCE 



ENGLAND] 

court, with registrars representing each branch of the juris- 
diction. Appeals lie to the court of appeal, and thence to the 
House of Lords. 

In 1884 the legislature interfered to prevent imprisonment 
being the result of disobedience to an order for restitution of 
conjugal rights. That mode of enforcing the order of the court 
was abolished, and the matter was left to a proper adjustment 
of the pecuniary relations of the husband and wife ; and a 
respondent disobeying such an order was held to l)e guilty 
of desertion w'ithout reasonable cause, such desertion having 
further given to it a similar effect to that assigned to desertion 
for two years or upwards. The effect of this provision has been 
that the suit for restitution of conjugal rights is most frequently 
brought for the purpose of shortening the time within which a 
wife can obtain a decree for dissolution of marriage. 

Proceedings in the divorce court h.ave shown the improvement 
in the law of evidence wliicli has been effected with regard to other 
legal proceedings. The act of 1857 nuide an inroad on the 
former law, which prohibited evidence being given by parties 
interested in the proceedings, by allowing a petitioner (see. 43) 
to be called and examined by order of the court, absolving such 
petitioner, however, from the necessity of answering any question 
tending to show that ho or she had been guilty of adultery. In 
the next year power was given to the court to dismiss any person, 
with whom a party to the suit was alleged to have committed 
adultery, from the suit if there should not appear to bo sufficient 
evidence against him or her, the object being to allow such 
person to give evidence ; and in 1859 it was provided that, on 
a petition by a wife for a divorce on the grounds of cruelty or 
desertion with adultery, the husband and wife could be ciunpetcnt 
and compellable witnesses as to the cruelty f)r desertion. A few 
years later, however, in 1869, the subject was finally dealt with 
by repealing all previous rules which limited the powens to giv^e 
evidence on questions of adultery with the safeguard that no 
witnes.s in any proceeding can be asked or bound to answer any 
question tending to show that he or she has Ixten guilty of 
adultery, unless in the same proceeding such witness shall have 
given evidence in disproof of his or her alleged adultery. It 
has been held that the principles of these enactments apply to 
interrogatories as well as to evidence given in court. 

It is a most remarkable omission in the act of 1857, esi^ecially 
when we remember the high legal authority from whom it pro- 
ceeded, that the act nowhere defines the cljiss of per.sons with 
regard to whom the jurisdiction of the court should lie exercised. 
This omission has given rise to a misapprehension of the law 
which, though now set at rest, prevailed for a considerable period, 
and has undoubtedly led to the granting of divorce in .several 
cases in which it could not legally be given. It was supposed 
that tlie court could grant a dissolution of marriage to all persons 
who had anything more than a casual and fleeting residence 
within the jurisdiction of the court ; and this view, although its 
correctness was doubted by Lord Penzance, the judge of the 
divorce court, was uplield by a majority of the judges of the court 
of appeal in the case of Nihoyet v. Niboyet (4 P. D. 1), It was 
supposed that such residence gave what v/as termed a matri- 
monial domicile. But this view was undfmbtedly erroneous as 
regards dissolution of muiriage, although probably correct as 
regards judicial separation, and the true view is no doubt that 
indicated with great learning and ability by Lord Watson in a 
judgment given by him in the privy council in the case of Le 
Mestirier v. Le Mesurier (1895, -^PP* ^ 

true test of jurisdiction for a decree of divorce altering the 
status of the parties to a marriage is to be found in the domicile 
of the spouses- that is to say, of the husband, as the domicile 
of a wife follows that of her husband — at the time of the divorce. 
Domicile means a person’s permanent home, the place at which 
he resides with no intention of making his home elsewhere, and, 
if he leaves it, with the intention of returning to it. 

It is now also clearly recognized as the law of England that the 
English courts will not recognize a div'orce purporting to be made 
bv a foreign tribunal with regard to persons diimiciled in England. 
For a considerable time doubt appears to have clouded the law 
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on this subject. In a famous case known as Lolley's case, decided 
in 1812, the judges of England (the point arose in connexion with 
a criminal charge) unanimously held “ that no sentence or act 
of any foreign country or any state could dissolve an English 
marriage a vinculo matrinurnii for grounds on which it was not 
liable to be dissolved a vinculo matrimonii in England.” This 
case lias been frequently understood as deciding that a marriage 
celebrated in England cannot be dissolved elsewhere, and on 
this point the courts of Scotland differ from the view supposed 
to be taken by the English judges. But the matter has been fully 
explained in one of the most masterly of Lord Hannon’s judg- 
ments {Harvey v. Fairnie, 5. P. D. 154), afterwards upheld by 
the House of I^ords in 1882 (8 App. (’as. 43) ; and it is now clear 
that while the parlies are domiciled in this country no decree 
of any foreign court dis.solving their marriage will be recognized 
here, unless it proceed on the grounds on which a divorce may 
be obtained in this country, and even tlie exception just 
mentioned ap^iears to rest rather on reasoning and jirinciple than 
on the authority of any decided case. This principle received 
the highest sanction in the prosecution of Earl Russell for bigamy 
before the House of Lords (1901), in which it was held that, 
where a divorce had been refused him in England, an American 
divorce would not relieve a man from the guilt of marrying again. 

Summary Proceedings for Separclion.— liW*. legislature has 
sought to extend the relief afforded by the courts in matrimonial 
causes by a procedure fairly to be considered within the reach of 
all classes. In 1895 an act was piissed w'hich re-enacted in an 
improved form the jirovisions of an act of 1878 of similar <■ fleet. 
By the act of 1895 power was given to a married woman whose 
husband (i) has been guilty of an aggravated assault upon lier 
within the Offences against the Person Act 1861, or (2) convicted 
on indictment of an assault on her and sentenced I0 pay a fine 
of more than /^5 or to imprisonment for more than t wo months, 
or (3) shall have deserted her, or (4) been guilty of ])ersistent 
cnidty to her or wilful neglect to maintain iier or her infant 
children, and by such cruelty or neglect shall have caused her 
to leave and live apart from him, to apply to a court of summary 
jurisdiction and to obtain an order containing all or any of the 
following provisions: — (1) that the applicant be not forced to 
cohabit with her husband, (2) that the applicant havi^ tlic custody 
of any children under sixteen years of age, (3) that the husband 
pay to her an allowance not exceeding £3 a wet^k. 'I'Ik* act pro- 
vides that no married woman guilty of adultery .should be granted 
relief, but with the very important proviso, altering as it does the 
rule of the common law, that the husband has not conduced 
or connived at, or by wilful neglect or misconduct conduced to, 
.such adultery. The provisions of this act' have been largely 
put in force, and no doubt to the great advantage of the poorer 
classes of the community. It will be observerl lluil the act i.s 
unilateral, and affords no relief to a husband against a wife ; 
and the complaint is often heard that no misconduct of the wife, 
except adultery, relieves the husband from the necessity of 
maintaining her and allowing her to share his home, unless he 
can obtain access to the high court.*-* 

Separation Deeds . — Althcuigli notliing in the developinerfl 
the law of divorce has tended to give to married persons the right 
absolutely to dissolve their marriage by consent, and, on tin* 
contrary, any such agreement would be held to bo .strong evidence 
of collusion, the view of the Church exjiressed in thc^ ecclesiastical 
laiv has been entirely departed from as regards agreements for 
separation. Such agreements were <*ml)odied in deeds, and 
usually contained mutual covenants not to sut^ in the ecciesi- 
astiral courts for reslitnl ion of conjugal riglils. 'I’he ecclesiastic :; 1 

1 It is to be noted tlial l)y :i d^'idsion of the court cf appeal in 
JJaryiman v. Uarriman in wliere a wife has been descried l^y 

her luisbanci and has ol^taiiied a separation order within two yeais bom 
the time when the desertion commenced, she loses her rigid Jo plead 
desertion under tlie Matrimonial Causes Act 1857. and i ; i nert fore 
not entitled to a divorce after two years’ desertion. np<»n proof of 
adultery. See also Do///? v. Dez/r/, lorib. 22 T. L. "R. t-'l- .... 

• In iQocj a Royal Commission was appointed to inq uire into the 
law of divorce, with special reftrence to the pos’tiou 01 the i)oorcT 
classes. 
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courts, however, wholly disregarded such agreements, and 
considered them as affording no answer to a suit for restitution 
of conjugal rights. For a considerable period the court of 
chancery refused to enforce the covenant in such deeds by re- 
straining the parties from proceeding to the ecclesiastical courts. 
But at last a memorable judgment of Lord Westbury (1861) 
asserted the right (//««/ v. //««/, 4 Dc G. F. & J. 221; see also 
Marshall v. Marshall^ 5 P. 1 ). 19) of the court of chancery to 
maintain the claim of good faith in this as in other cases, and 
restrained a petitioner from suing in the ecclesiastical court con- 
trary to his (U)venant. Thereafter these deeds became common, 
and no doubt often afford a solution of matrimonial difRculties 
of very great value. When the courts of the country became 
united under the Judicature Acts, it became practicable to set 
up in the divorce division a separation deed in answer to a 
suit for restitution of conjugal rights without the necessity of 
recourse to any other tribunal. 

Siatistics. -"1‘lic statistics ot divorce in have for some 

years tieeii regularly published in the volumes of judicial statistics 
piiblisluul annually by the Hoiiur Oilice. 

Tlie iiuml^er of petitions for divorce (including in the term botli 
divorce a tnensa vt thoro and divorce a vinculo) for the years from 
1858 to 1 005 inclusive are as follows 


1 858 

. 326 

1S7.1 . 

469 

1890 . 

• 044 

1859 

. 291 

*875 ■ 

. 451 

1891 . 

632 

1S60 

• ^ 7-2 

1876 . 

- 

1892 . 

029 

j86i 


1877 . 

• 551 

1893 . 

■ f »45 

1862 

. 248 

1878 . 

. 632 

1894 . 

. 652 

1 863 

. 298 

1879 . 

• . 5*55 

1895 • 

• ^>83 

1864 

. 207 

1880 . 

. 615 

i8t}6 . 

■ 77*2 

1865 

. 284 

i«8i . 

. 5 ^^) 

1897 . 

• 7 «' 

i80(i 

. a 79 

1882 . 

. 481 

1898 . 

. 75 « 

J867 

. 294 

lS8j . 

. 5 (.j 

1899 . 

• 727 

1868 

. yK \ 1 

1884 . 

. 647 

1900 . 

698 

1 869 

. 35 » ! 

|88«^ . 

• 541 

1901 . 

. 848 

1870 

. 35 ' : 

|S86 . 

708 

1902 . 

. 987 

1871 

. 3«4 

J8S7 . 

. 6()2 

j 903 . 

914 

1872 

. 374 

18SS . 

, 080 

J 9«4 • 

822 

• 

. 416 

1889 . 

. <‘.54 

1 ' 0<>5 • 

. 844 


It is probably impossible to account for the variations which the 
alK)V(r table discloses. It was no doubt natural that the year im- 
mediately succeeding the ])assing of the act whicluoriginattjd facilities 
for divorces a vinculo should exhibit a larger number of divorces than 
its successors for a coiisi<lerable period. But there does not appear 
to be any adequate cause for the comparative increase which s(*ems 
to have prevailed in tlu? decade between 187H and 1S88, unless it be 
found in the increase of marriages which culminati'd in 1S73 and 
1883, lulling after eacli of those years. The number of nuirriuges 
again rose high in iSoi and 1892, and this may account for the 
increas(Hl luimlier of divorces in 181)6 and the following years. But 
it may certainly be said willi confidence that as compared with the 
growth of population the number of divorces in l^ngland has shown 
no alarming increase. 

The total number ot petitions in matrimonial causes presented by 
husbands exceed those presented by wives, but in no marked degree. 
This exci'ss woukl seem to be due to the fact that the larger numl>er 
of petitions for dissolution presented by husbands, owing no doubt 
to the (liffereiiee in the law alTectiiig the two sexes, is not entirely 
counterbalaneed by the much larger numln'r of petitions for judicial 
separation juesented by wives. The following figures for various 
years may be taken as typical : — 
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1 SiV) 

1897 

1898 

1 84)9 

1905 

IVtiiions lor Dissolution 
Presented by husbands . 

353 

393 

414 

401 

383 

429 

I’resented by wives . . 

220 

280 

264 ) 

243 

202 

323 

IVtitions for Judicial Si4>iirii- 
tion - 





1 'rrsi‘nted by husbands . 

4 

3 

2 


4 

5 

l*rrsenleil by wives 

106 

9 (> 


102 

7 « 

87 

Tot ills -- 







. 1 'resented by husliands . i 

357 

39 <' 

416 

405 

387 

434 

I'resented by wives . 

32^' 

37 ^^^ 

3 b 5 

345 ' 

34 « 

410 


Speaking generally, it may be said that about 70 of the ]H‘titioiis 
presented are successful and result in decrees. This percentage has 
a tendency, however, to rise. 

Attempts have Iwen made to a.scertain the classes which supply 
the petitioners for divorce, but this cannot be done with such 
certainly as to warrant any but the most general conclusions. It 
may, however, safely be said that while all classes. profcs.sions and 
occupations are represented, it Is certainly not those highest in the 


scale that are the largest contributors. The principles of the act of 
1857 have beyond question been justified by the relief required by 
and afforded to the general community. 

Other European Countries 

We may now turn to the law of divorce as administered in the 
other countries of the modem world. On the main question 
w'hether marriage is to be considered indissoluble they will be 
found to range themselves on one side or the other according to 
the influence upon them of the Church of Rome and its canon 
law. 

In Scotland it has long been the law that marriage can be dis- 
solved at the instance of either party by judicial .sentence on the 
grounds of adultery or of desertion, termed non-adhcrencc, and 
the spouses could in such case remarry, except with the paramour, 
— ^at all events if the paramour was named in the decree (and the 
name is sometimes omitted for that reason). A divorce a mensa 
et thoro could also be granted for cruelty. By the Court of Session 
Act 1830, the jurisdiction in divorce was transferred from a body 
of commissaries to the court of session. 

By the law of Holland complete divorce could be granted 
by judicial sentence on the grounds of adultery or of wilful and 
malicious desertion, to which were added unnatural ofTenexjs and 
imprisonment for life, and such divorce gave the power of re- 
marriage, except with the person with whom adultery was proved 
to have been coin milted, but there would seem to be a doubt 
whether this power extended to the guilty party (Voet, De 
divorliis, lit. 24, tit. 2). Divorce a mensa el thoro could be granted 
on the grounds allowed by the canon law. 

'fhe Code of Prussia of 1794 contained elaborate provisions 
which gave great facility of divorce. A complete divorce could 
be obtained by judicial sentence for the following causes : — 
(i) Adultery or unnatural offences ; and adultery by a husband 
formed no bar to his obtaining a divorce against his wife for 
adultery ; and even an illicit intimacy, from wliich a presumption 
of adultery might arise, was held sufficient for a divorce. (2) Wil- 
ful desertion. (3) Obstinate refusal of the rights of marriage, 
which was considered as equivalent to desertion. (4) Incapacity 
to perform the duties of marriage, even if arising subsequent to 
the marriage ; and the same effect was assigned to other incur- 
able bodily defects that excited disgust and horror. (5) Lunacy, 
if after a year there was no reasonable hope of recovery. (6) 
An attempt on the life of one spouse by the other, or gross and 
unlawful attack on the honour or personal liberty. (7) Incom- 
patibility of temper and quarrelsome disposition, if rising to the 
height of endangering life or health. (8) Opprobrious crime for 
which either spouse has suffered imprisonment, or a knowingly 
false accu.sation of such crime by one spouse of the other. (9) If 
either spouse by unlawful transactions emdangers the life, honour, 
office or trade of the other, or commences an ignominious em- 
ployment. (10) (‘hange of religion. In addition to these causes, 
marriages, when there were no children, could he dissolved by 
mutual con.sent if there he no reason to suspect levity, precipita- 
tion or compulsion ; and a judge had also power to dissolve a 
marriage in cases in which a strongly rooted di.s1ike appeared to 
him to exist. In all ca.ses of divorce, but sometimes subject to 
the necessity of obtaining a licence, remarriage was permissible 
(see Burge, Commentaries on Colonial and Foreign Jmw, vol. i. 
649). 

Before 1876 only a divorce a vinculo could be obtained in 
some of the German stales, especially if the petitioner were a 
Roman Catholic. The only relief afforded was a “ perpetual 
.separation.” By the Personal Status Act 1875 perpetual separa- 
tion orders were abolished and divorce decrees allowed in cases 
where the petitioners would, under the former law, have been 
entitled to a perpetual separation order. ITowe\*er, two Drafting 
Commissions under the act declined to alter the new rule, but 
under pressure from the Reman (Miolic party the Reichstag 
pa.ssed a law introducing a modifled separation order, termed 
“ dissolution of the conjugal community ” (Aufhehung der 
fhelichen Gemeinschafl). This order can be converted into a 
dissolution of the marriage at the option of either party. Under 
the Civil Code of 1900 a petitioner can obtain a divorce or judicial 
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separation on “ absolute or “ relative grounds. In tlic 
former case if the facts are established the petitioner is entitled 
to the relief prayed for ; in the latter case, it is left to judicial 
discretion. The absolute grounds are adultery, bigamy, sodomy, 
an attempt against the petitioner's life or wilful desertion. The 
relative grounds are (a) such grave breach of marital duty or 
dishonourable or immoral conduct as would disturb the maritiil 
relation to such an extent that the marriage could not reasonably 
be expected to continue ; (b) insanity, continued for more than 
three years during the marriage, and of so severe a nature tliat 
intellectual community between the parties has ceased and is not 
likely to be re-established. A divorced wife, if not exclusi^'ely 
the guilty party, may retain her husband’s name ; but if ex- 
clusively guilty, her former husband may compel her to resume 
her maiden name. 

By the law of Denmark, according to the ('ode of King Christian 
the Fifth, complete divorce could be obtained for incest ; for 
leprosy, whether contracted before or after marriage ; for trans- 
portation for crime or flight from justice, after three years, 
though not for crime itself ; and for exile not arising from crime, 
after seven years. 

In Stveden complete divorce is granted by judicial sentence for 
adultery, and in Russia for that cause and also for incompati- 
bility of temper (Ayliffe, Par. 49). On the other hand, in Spain 
marriage is indissoluble, and the ecclesiastical courts have 
retained their exclusive cognizance of matrimonial causes. In 
Italy certain articles of the Civil Code deal with separation, 
voluntary and judicial, but divorce is not allowed in any form. 

In France the law of divorce has had a chequered history. 
Before the Revolution the Roman canon law prevailed, marriage 
was considered indissoluble, and only divorce a mensa et ihoro, 
known as la separation d'habilalion, was permitted ; though it 
would appear that in the earliest iige of the monarchy divorce a 
vinado matrimonii was allowed, ha separation dliahitation was 
granted at the instance of a wife for cruelty by lier husband or 
false accusation of a capital crime, or for habitual treatment with 
contempt before tlie inmates of the house ; but a wife could not 
obtain a separation for adultery by her husband, although he 
had his remedy in case of adultery by his wife. In every case 
the sentence of a judicial tribunal, which took precautions against 
collu.sion, was necessary. But the Revolution may be said to 
have swept away marriage among the institutions which it over- 
whelmed, and by the law of the 20th of Sept<?mber 1 792 so great 
facility was given for divorce a vinculo matrimonii as practically 
to terminate the obligations of marriage. A reaction came witli 
the Code Napoleon, yet even under tliat system of law divorce 
remained comparatively easy. Mutual consent, expressed in 
the manner and continued for a period specified by the law, was 
cause for a divorce (the principle of the Roman hiw being adopt<*<l 
on this point), but such consent could not take place unlc.ss the 
hu.sband was twenty-five years of age and tlie wift! twenty-one, 
unless they had lieen married for two years, nor after twenty 
years of marriage, nor after the wife had completed her forty-fifth 
year ; and further, the approval of the parents of both parties 
was required. In case of divorce by coiusent, the law' rc(juired 
that a proper agreement should be made for the maintenance 
of the wife and the custody of the children. A husband could 
obtain a divorce a vinculo matrimonii for adultery, but the wife 
had no such pow'cr unless the husband had brought his mistress 
to the home. Both husband and wife could claim divorce on the 
ground of outnige, or grievous bodily injury, or condemnation j 
for an infamous crime. If the divorce w^as for adultery, the 
erring party could not marry the partner of his or her guilt. A 
divorce a mensa et Ihoro could be obtained on the same grounds as 
a divorce a vinado, but not by mutual consent ; and if the divorce 
a mensa ct thoro continued in force for three years, the defendant 
party could claim a divorce a vinculo. On the restoration of 
royalty in 1816 divorce a vinculo was abolished, and pending suits 
for divorce a vinculo were converted into suits for separation only. 

Divorce in France, after the repeal of the provisions respecting 
it in the Code Napoleon in 1816, was re-enacted by a law of the 
27th of July 1884, the provisions of which were simplified by 
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laws of 1886 and 1907. But a wide departure was made by these 
laws from the terms of the ('ode Napoleon. Divorce by consent 
disappeared, and the following became the causes for which 
divorce w'as allowed : (i) Adultery by either party to the 
marriage at the suit of the other, without, in the case of adultery' 
by the husband, the ^gravation of introduction of the concubine 
into the home required by the Code ; (2) violence {exces) or 
cruelty {scvices) ; (3) injures graves ; and (4) peine afflictive et 
infamante. Excis is defined by Locie as “ a generic expression 
comprising all acts tending to compromise the s;ifety of the 
person, without distinction as to their object or motive, pre- 
meditation as w'cll as furious anger, attempts upon life as well as 
.%rious woundings.^' Seinces are acts of ill-treatment less grave 
in character, which, while not endangering life, render existence 
in common intolerable (Kelly’s French Law of Marriage, p. 122). 
Injures graves, as to w'hich the courts liavc considered them.sfdves 
entitled to exercise a wide discretion, have been defined as acts, 
writings or words which reflect upon tlie honour or the reputation 
of the party against whom they are directed. I’he courts have 
lield that retraction at the trial does not relieve the party from 
the con.se.fjuences of an injure grave, and tliat publicity is an aggra- 
vating but not a necessary clement. A letter from one spouse to 
the other may constitute an injure and the courts have further 
held themselves at lilierty to consider letters written after 
divorce proceedings have been commenced. Injures graves have 
also been considered to include material injuries, and among 
these have been classed habitual and groundless refusal of 
matrimonial rigVits, communication of di.sease and refu.sul to 
consent to a religious ceremony of marriage. Habitual but not 
occasional drunkenness has also been held to fall within the 
definition of an injure grave. Peine afflictive ct infamante signifies 
a legal punishment involving corporal confinement and moral 
degradation.! 

In addition to its recognition of full divorce, the I^'rench law' 
recognizes se[)iirati()n of two kinds, one separation de hiens and the 
other separation de corps. The effect of separation de hiens is 
merely to put an end to the comuuinity of goocls between the 
.spouses. 1 1 neiTssarily follows, but may be decreed independently 
of separation dc corps. 'J’he grounds of separation de corps are the 
same as tho c for a divorce ; and if a separation de corps has 
existi d for threi; years, it nuiy be turned into a divorce upon the 
application of eitlier parly to Ihc court. 

Until 1893 a W\k'. separee de corps obtained only the capacity 
attaching io a concomitant separation de hiens ; that is to say, 
she recovered tlie enjoyment and management of her .si^parate 
property, but could not deal with real jiroperty, nor lake legal 
proceedings, without the .sanction of her husViand or of the court. 
But by a law of the 6th of February 1893 a wife separee de corps 
obtains “ the full exercise of her civil cajiacity, so that she shall 
not need to resort to the authority of her husband or of the amrt.” 
In case of reconciliation, the wife returns to the limited capacity 
of a wife scparec de hiens, aial after the jire.srribtd notification of 
such change of status it becomes binding on third persons. 

The* provision of Fn'nrrh law with regard to the custody of 
the children of a dissrdvi d marriage, and w ith regard to property, 
do not differ materially from those prescrilxn! by the English acts. 
The custody of children is given to the party who has obtained 
the divorce, unless the court, on the application of tlu; family, or 
the ministere public, consider it better, in the inl«*rests of the 
children, that custody should be given i(» the other party or a 
third person ; but in every case the right of liolh father and 
mother to .supervise the maintenance and education of the 
cliildren, and their lialiilily to contribute to their sujiport, are 
continued. 

» It is intcrestiii" to olistrve liow, according to tlie latest d<*c.isions 
of the. House of Lords, cruelty, according to English law, inchules 
some but not others ot llio forms of injury for which, under the term 
of injures f^mves. the hreneh law atfords a remedy, Jt niiiy well 
be doubted whether the view taken by the minority of the peers in 
Russell V. Pusstil, wljich would have included in the definiti<»n of 
cruelty all. or nearly all. of that wliich the bVeiich law deems cither 
sfyiaes or tnittres graves, would not have betlrr satislied both tJio 
princijdes of Liiglisli jurisprudence and tlur feelings of modern lihc 
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The law in France as to property on a divorce has been 
accurately stated as follows : — 

Divorce in France effects a dissolution of the matrimonial regime 
of property as well as of the marriage itself. The decree appoints a 
notary, who is charged with the settlement of the pecuniary interests 
of th(; parties. By a stereotyped form of procedure the aiJpointment 
is made invariably for the purpose of liquidating la communauld 
ayant exisU enire les Spoitx, irrespective of whether the r6gime really 
was that of comniuniLy or another. In the case of aliens, therefore, 
married under tlic rule of separate property, it is necessary carefuUy 
to set this out in the* notarial deed of liquidation, in order to defeat 
the presumption which might be raised by the wording of the decree 
that a community really did exist. The party against whom the 
divorce has been pronounced loses the benefit of all settlements made 
upon him or her by the other party, either by the marriage contract 
or since the marriage. On the other hand, the party in whose favour 
the divorce has been pronounced preserves the lumefit of all settle- 
ments r-iade in his or her favour by the unsuccessful party. If no 
such settlements were made, or if those made appear inadequate to 
ensure the subsistence of the successful party, the court may grant 
him or lier permanent alimony out of the property of the other party, 
not to exceed one-third of the income, and revocable in case it ceases 
to bt; necessary ” (Kelly, p. i.^o). 

On a divorce both parties are at liberty to remarry. The 
husband could remarry at once ; but the wife (art. 296 of the 
Code) was only allowed to remarry after an interval of ten months. 
By the act of 1907, this article was abolished, and the wife 
allowed to remarry as soon as the judgment or decree granting 
the divorce has been entered, pro/iding 300 days have elapsed 
since the first judgment was pronounced. A divorced husband 
may remarry his divorced wife, but if be does so, he cannot be 
again divorced, except on the ground of a senlence to a peim 
afflictive ei injamaute passed on one of them since their remarriage. 
There is, however, this limitation on the power of remarriage of 
divorced persons, that the party to the marriage against whom 
the decree has been jironounced is not allowed to marry the 
person with whom his or her guilt has been established. Such 
person, however, has no such rights as arc recognized in him or 
her according to English law, and cannot take any part in the 
proceedings. But his or her name is referred to in the proceed- 
ings only by an initial ; and French law' goes even further in the 
avoidance of publicity, inasmuch as the puldication of divorce 
proceedings in the press is forbidden, under heavy penalties. 

By a law of the 6th of February 1893 Fi-ench jurisprudence, 
more complete at least, and perhaps wiser, than English, dealt 
with a matter previously in controversy, and decided that after a 
divorce the wife shall resume her maiden name, and may not 
continue to u.se the name of her divorced husband ; nor may the 
husband, for business or other purposes, continue to use the name 
of liis wife. 

By the law of 1886 the special procedure in divorce previously 
in force under the Oxie and under the law of 1884 was abolished, 
and it wais provided th*at matrimonial causes should be tried 
according to the ordinary rules of procedure. The action there- 
fore, when brought, follows the methods of procedure common to 
other civil proceedings. But there still remain certain neces- 
sary i)rcliminaries to an action (jf divorce. A petition must bo 
presented bv a petitioner in person to the president of the court 
sitting in chambers, wnth the object of a reconciliaticm being 
effected. 'Fhis is known as the premiere comparation. If the 
petitioner still determines to proceed, there follows the seconde 
comparation, on which occasion both parties appear before the 
president. If the president fails to effect a reconciliation, he 
makes an order permitting the petitioner to proceed, and deals 
with the matters necessary to l)e dealt with pendente lite, such 
matters being (i ) separate residence, (2) alimony, (3) possession of 
persfmal effects, ( j) custody of children. As regards residence, 
the wife is compelled to adhere during the proceedings to the 
residence assigned to her, but no similar restriction is placed 
on the husband. Alimony pendente life is in the discretion of 
the court, having regard to the means of the parties, and 
iTududes a proper provision for costs. As regards the custody of 
children, the C\)de and the law of 1884 g.ivc it to the husband, 
unless the court otherwise orders, hut the law of 1886 leaves 
the matter wholly in the discretion of the court. 

There are certain technical rules of evidence on the trial of 


a divorce action. It is a general principle of the French law of 
evidence tha t documentary evidence is the best evidence, and oral 
testimony only secondary. In divorce cases adultery flagrante 
delicto can be proved by the official certificate of the commissary 
of police. Letters between the husband and wife are admissible 
in evidence. As to letters between the parties and third persons, 
the law, which has been doubtful, now appears to be that the wife 
may produce only such letters from third parties to her husband 
as have come into her possession accidentally, and without any 
ruse or artifice on her part ; but the husband may put in evidence 
any letters wTitten to or by his wife which he has obtained by any, 
short of criminal, means. If the documents put in evidence arc 
not sufficient to satisfy the court, there follows an investigation 
by means of witnesses, termed an enquete, A schedule of allega- 
tions is drawn up, and a judge, termed a juge-cowmissaire, is 
specially appointed to conduct the inquiry. Relatives and ser- 
vants, though not competent witnesses in ordinary civil actions, 
are so in divorce proceedings. Cross petitions may be entered ; 
the substantiation of a cross petition, however, docs not have the 
effect, in some cases given to it by English law, of barring a 
divorce, but a divorce may be, and often is, granted in favour 
of and against both parties pour torts reciproques. When a case 
comes on for trial, it is in the powder of the court to order an 
adjournment foraperiodnotexceeding six months, which is termed 
a temps d'epreuve, in order to afford an opportunity for reconcilia- 
tion. it is said, however, that this power is seldom exercised. 
An appeal may be brought against a decree of divorce within two 
months ; and a decree made on appeal is subject to revision by 
the court of cassation w'ithin two months. IJoth references to 
the court of appeal and the court of cassation operate as a stay of 
execution. A decree must, by the law of 1886, be transcribed on 
the register of marriages w'ithin two months from its date, and 
failing this transcription, the decree is void. The transcription 
must be made at the place of celebration of the marriage, or, if the 
parties are married abroad, at the place where the parties were 
last domiciled in France. If the parties, after having married 
abroad, return to France, it has been provided, by a circular of 
the Procureur de la Repuhliqiie in 1 887, that the transcription may 
be made at the place of their actual domicile at the time of action 
brought, a rule wliich has been held to apply to the divorce of 
aliens in France. The effect of transcription does not relate back 
to the date of the decree. 

Opinions may differ as to llic relative merits of the English and 
French law relating to divorce. But it cannot be denied that the 
French law presents a singularly complete and well considered 
system, and one which, obvioiisly with the English system in view, has 
endeavoured to graft on it provisions supplementing its omissions, 
and modifying certain of its terms in accordance with the light 
citfordcd by experience and the changed feelings of the modem world. 
The effect of the laws of 1884 and 1886 in France has been great. The 
act of 1907 defiling with divorce, coupled with that of the 21st of J uly 
of Ihe same ytrar dealing with marriage, may also be said to mark ah 
ei)Och in tlie laws relating to women. During the five years from 
1884 to 1888 the courts granted divorces in 21,094 cases, rejecting 
ai'pHcations for divorce in 1524. In addition, tliere were 12,242 
axqdicatioTis for judicial sej)aration, of wfiicli 10,739 were granted. 
A distinguished French writer, the author of a work of singular 
completeness and accuracy on the judicial system of Great Britain 
has compared these figures with the corresponding result of the 
Englisli act of j 857. Ilis conclusion is expressed in these words : 
“On voit qii'en cinq annees nos tribimaux ont prononce trois fois 
plus dc divorce.s qiie la haute coiir d’Angleterre n'en a prononco en 
trenic ans. Jc n'insiste pas siir les conclusions morales a tirer de ce 
rapprochement “ (Comte dc Fraiiquoville, Le Sysidme jiidiciairc de 
la CMrande-Bretagne, ii. p. 171). It is. however, practically impossible 
to compare the number of divorces in France and in England with 
exact justice, because, as will have been seen above, the causes of 
divorce in France materially exceed those recognised by Englisli 
law ; and the absence in France of any official performing the 
functions a.ssigned to the king's proctor in England cannot but have 
great influence on the number oi applications for divorce, as well a-; 
on their resuHs. (St IT.) 

United Stat.es 

According to Anioricnn practice, divorce is the termination 
by proper legal authority, sometimes legislatively but usually 
judicially, of a marriage which up to the time of the decree 
was legal and binding. It is to be distinguished from a decree of 
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nullity of marriage, which is simply a legal determination that 
no legal marriage has ever existed between the two parties. It is 
also to be distinguished from a decree of separation, which permits 
or commands the parties to live apart, but does not completely 
and for all purposes sever the marriage tie. The matrimonial law 
of England, as at the time of the declaration of independence, 
forms part of the common law of the United States. But as no 
ecclesiastical courts have ever existed there, the law must be 
considered to liave been inoperative. There is no Fedenil 
jurisdiction in divorce, and it is a question for the law of each 
separate state ; and though it is competent to Congress to 
authorize divorces In the Territories, still it appears that this 
subject like others is usually left to the territorial legislature. In 
the different states, as in England, divorces were at first granted 
by the legislatures, whether directly or by granting special 
authority to the tribunals to deal with particular cases. This 
practice fell into general disrepute, and by the constitution of 
some states such divorces arc expressly prohibited. 

Upon the subject of divorce in the United States, and, to some 
extent, in foreign countries, a careful investigation was made by 
the American Bureau of Labour, and its report covered the years 
1867 to 1886 ; a further report for the period 1887 to 1906 has 
also been published by the h'ederal Census Bureau. The number 
of divorces was in 1886 over 25,000, and in 1906 was over 72,000, 
about double the number reported for that year from all the 
rest of the (Christian world. As divorce presupposes a legal 
marriage, the amount of divorce, or the divorce-rate, is best stated 
as the ratio between the number of divorces decrc^ed d»iring a year 
and the number of subsisting marriages or married couples. The 
usual basis is 100,000 married couples. In 1898-1902 the divon'c- 
rate was 200 divorces (400 people) to 100,000 married couples, 
'rhis is equivalent to more than one divorce annoall}' to each 1400 
people. The several slates differ in divone-rate, from South 
Carolina, with no provision for legal divorce, to Montana and 
Washington, where the rate is two and a half times the average for 
the country. In general the rate is about tlie same in tlie North 
as in the South, but greater in the Central states than in the East, 
and in the Western than in the Central states ; but to this rule 
the New England states, Louisiana, New Mexico and Arizona 
are exceptions. The New England states have a higher rate than 
their geographical position v/ould lead one to expect, and the 
other three, owing doubtless, in part at least, to the intluencc of 
the Roman Catholic Church, have a lower rate than the states 
about them. The several state groups had in 1900 the following 
divorce-rates per 100,000: South Atlantic, 19O ; North. Atlantic, 
200; South Central, 558; North Central, 510; Western, 712. 
The divorce-rate in the United States increased rapidly and 
steadily in forty years from 27 in iSOy to 86 in 1906. But distinct 
tendenciesare traceable in different regions. In the North Atlantic 
group the rate rose by 58%, in the North Central by 1 58%, in the 
We.stcrn by 223%, in the South Atlantic by 457 %,and in the South 
Central by 685 %. The great increase in the South was mainly 
due to the spread of divorce among the emancipated negroes. 
Each state determines for itself the cause.s for which divorce ma>' 
be granted, and no general statement is therefore possible. 

The ground jdeaded for a divorce is seldom an index to tlie 
motives which caused the suit to be brought. This is determined 
by the character of the law rather than by the state of mind of the 
parties ; and so far as llie individuals are concerned, the ground 
alleged is thus a cloak rather than a clue or revelation. .Still 
those causes which have been enacted into law by the various 
state legislatures do indicate the pleas which have been endorsed 
by the social judgment of the respective communities. In the 
United Slates exclusive of Alaska and the recent insular accessions 
there arc forty-nine different jurisdictions in the matter of divorce. 
Six out of every seven allow divorce for desertion, adultery or 
cruelty ; and of the 945,625 divorces reported with their causes 
during the twenty years 1887- j 906 nearly 78 % were granted for 
some one of these three causes, viz. 39 % for desertion, 22 % for 
adultery, and 16 % for cruelly. Probably nearly 9 % more were 
for some combination of these causes. Three other grounds for 
divorce are admitted as legal in many or most American states, viz. 
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imprisonment in 39, habitual drunkenness in 38, and neglect to 
provide in 22. About 98 % of American divorces are granted on 
some one or more of these six grounds. In general the legislation 
on the subject of the causes allowed for divorce is most restrictive 
in the states on the Atlantic coast, from New York to South Caro- 
lina inclusive, and is least so in the Western .states. The slight 
expense of obtaining a divorce in many of the states, and the lack 
of publicity which is given to tlie suit, are also important reasons 
for the great number of decrees issued. The importance of the 
former consideration is reflected in the fact that the divoice-nite 
for the United States as a whole shows clearly, in its fluctuations, 
the influences of good and bad times. When times are good 
and the income of the working and industrial classt's likely to be 
assured, the divorce-rate rises. In periods of industrial depression 
it falls, fluctuating thus in the same way and probably for the 
same reason that the marriage-rate in industrial communities 
fluctuates. In two-thirds of the divorce suits the wife is the 
plaintiff, and the proportion slightly inirreascd in the forty years. 
In the Northern .states the pen'entage issued to wives (1887-1 906) 
was 7I; while in the Southern states it was only 56. JhiL where 
both parties desire a decree, and each has a legsil ground to urge, 
a jury will usually listen more favourably to a woman’s suit. 

Divorce is probably especially frequent among the native 
population of the United States, and among these probably more 
common in the city than in iVio country. This statement cannot 
be established absolutely, since statistics afford no means of 
distinguishing the nali\’ii from the foreign-born applicants. It is, 
b{)wcver, the most obvious reason for explaining the fact that, 
while in Eunipc the city divorce-ratii is from three to five liim-s 
as great as that of the surrounding country, the difference in the 
United States between tlie two regions is very much less. In 
other words, the great number of foreigners in American cities 
probably lends to obscure by a low divorce-rate the high rate of 
the native popukition. Divorce is certainly more common in the 
New England slates than in any otlufrs on the Atlantic coast 
north of Florida, and it is not unlikely that wherever the New 
England families have gone divorce is more fref|uent than else- 
where. For example, it is much more common in the northern 
counties of Ohio settled largely from New England than in the 
southern counties settled largely from the Middle Atlantic sUites. 

There are two statements frecjuently iiuuk^ regarding divorce in 
the United States which do not find warrant in the statistics on 
the subject. The first is, that the real motive for divorce with 
one or both part ies is the desire for marriage to a third person. 
The second is, that a very large proportion of divorces are granted 
to persons who move from one jurisdiction to another in order 
to avail themselves of iax divorce law's. On the first point the 
American statistics arc practically silent, .since, in issuing a 
marriage licence to parties one or both of whom have been 
previously divorced, no record is generally made of the fact. In 
Connecticut, however, for a number of years this information w^as 
required ; and, if the statements wx*re trustworthy, the number 
of persons remarrying each year was aV)out one-third the total 
number of j^ersons divorcing, wdiich is probably a rate not widely 
different from that of widfiws and v/idowers of the .same age. 
Foreign figures for Switzerland, Holland and Berlin indicate that 
in those regions the proportion of the divorced wdio remarry 
speedily is about the .same as that of widows and widowxrs. 
What statistical evidence there is on the, siil*jeet therefore tends 
to discredit this popular opinion. The evidence on the saxond 
point is more conclusive, and has gone far towards decreasing 
the demand for a constitutional amendment allowing a federal 
marriage and divorce law. About four-fifths of all the divonxs 
granted in the United States were issued to parties who wen^ 
married in the stale in whicli tlie decree of divorce w'as later 
made ; and when from the remaining one-fifth arc deducted those 
in which the parties migrated for other reasons than a desire to 
obtain an easy divorce, the remainder w'ould constitute a very 
small, almost a negligible, fraction of the total number. 

It is difficult, perluijis impossible, to say how far the frequency of 
divorce in the United States has been or is a social injury ; how far 
it has w’eakened or undermined the ideal of marriage us a lifelong 
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union between man and woman. In this respect the question 
is very like that of illegitimacy ; and as the most careful students 
of the hitter subject agree that almost no trustworthy inference 
regarding the moral condition of a comminn’ty can l)e derived 
from tlie proportion of illegitimate children born, so one may say 
regarding the prevalence of divorce that from this fact almost nr> 
inferences are warranted regarding the mriral or social condition 
of the population. It is by no means impossible, for example, 
that the spread of divorce amimg the negro population in the 
South marks a step in advance from tlio condition of largely 
unregulo.t«id and illegal unions charactc;ristic of the race im- 
mediately after the war. The prevalence of divorce in the United 
Stales among the native population, in urban communities, 
among the New England element, in the middle classes of society, 
and among those of the Protestant faith, indicates how closely 
this social phenomenon is interlaced w'ith much that is character- 
istic and valuable in American civilization. In this respect, too, 
the United States perhaps represent the outcome of a tendency 
which has been at work in Europe at least since the Reformation. 
Certainly the divorce-rate, is increasing in nearly every civilized 
coun try . Decrwjs of nu 1 1 it y of marriage an d decrees < if separation 
not absolutely tc^rminating the marriage relation are relatively 
far less prevalent than they were in the medieval and early 
modern period, and many persons w'ho under former conditions 
would have obtained relief from unsiitisfaetory unions through 
one or the other of th(\se avenues now resort to divorce. Th«‘ 
increasing proportion of the community who have an income 
sufficient to pay the rerjuisite legal fees is also a factor of great 
importance. The lielief in the family as an institution ordained 
of G<nl, decreed to continue “ till death us do part,’’ and in its 
rel:iti»ms typifying and p<'rpetuat,ing many Irnly religious ideas, 
pr«»hahly became weakened in the UniliMl States during the 19th 
century, along with a weakening of other religious conceptions ; 
and it is yet to lie di*termiti(?d whether a substitute h»r thes<‘ ideas 
can he developed iiivler the guidance of the motive of socij-l 
utility or individu d d»*sir<\ In this respect the United States is, 
as Mr Gladst<ln(^ once wrote, a tribits pracro^ativa^ hut one who 
knows anything of the family and home life of America will not 
readily despond of the outcotne. 

Till' great ;«niae of Anirriecii staiiiUical iaformalion is llu* 
goviTiiihf'ntal ri ]M)rt. of over looo pat;es, A licp\nt on Matrinfie aud 
D/voice tit the IhiiUd States 1.^67 A> iinludinf^ an Appendix 

relating to Maiviage and Dirtfuc in Cetlain Countries of Europe, by 
rai ioll 1). \Vni;ht. ('ommissioner of hal)oiir ; to^etlier with the 
fnnher n^port for 1S.S7 to Tlie statistics contained in the 

forincM’ voliiiiio have ])een analysed and int('rpi« ted in W. F. Willcox’s 
The Divorre Priddan : A Study in Statist irs ((\)hnTibia University. 
N»'av York. iSpi, 1^07). Fiirther interpretations are contained in 
an article in tin? Pditical Sdnue Quaiterly for March JS03. entith'il 
"A Study in Vital Statistics.” The Vu’st legal treatise is pnibably 
IVisliop on Mat tinge, I tivor^ e. and fndiria! Separation, See also 
J. 1 ’. Lk fiteiilK‘rger, Divorca : A Study in Social Causation (New 
York, loop). ^\\’. F. \v.) 

DIWANiEll, a sm.ill to wn in Turkish Asia, alumt 40 m. 1 m; 1 ov, 
Hillah, on both hanks of the Euphrates 58' 47" N., 44^' 58' 
18" E.), which is lieve spanned by a floating hriclgc, Ipirmerly 
a military post hir tlic control of the AfTcch territory, and a 
telegraph station, it was in TS93 niade the capital of the sanjak, 
instead of llillah, on account of its move strategical position. 
Tliis tr.iM.sfer of the seat of government. ro|)resentcd a step in the 
devek»pment of Turkish control over the centTal regions of Irak. 

DIX, DOROTHEA' LYNDE (1802-1887), American philan- 
thropist, was born at Hampden, Maine, on the 4th of April 1802. 
Her parents were poor and .shiftless, and at an early age she was 
taken into the home in lloston of her grandmother, Dorothea 
Lyndc, wife of Dr Elijah Dix. Here she was reared in a dis- 
tinctly Puritanieal atmo.sphere. About 1821 she opened a school 
in Hosttm, which was patronized by the well-to- do families ; 
and soon afterwards she also began teaching poor and neglected 
children at homo. Hut her health broke down, and from 1824 
to 1830 she was chielly occupied with the writing of books of 
devotion and stories for children. Her Conversations an Common 
Things (1S24) had reached its sixtieth edition by 1869. In 1831 
she e.stahlished in Bos to it a model school for girls, and conducted 


this successfully until 1836, when her health again failed. In 
1841 she Itecame interested in the condition of gaols and alms- 
h()u.ses, and spent twm years in visiting every such institution 
in Massachusetts, investigating especially the treatment of the 
pauitcr insane. Her memorial to the state legi.slature dealing 
with the abuses she discovered resulted in more adequate 
provision being made for the c.are and treatment of the insane, 
and she then extended her work into many other states. By 1847 
she had travelled from Nova Scotia to the Gulf of Mexico, and 
had visited 18 state penitentiaries, 300 county gaols and hou.scs 
of correction, and over 500 almshouses. Her labours resulted 
in the establishment of insane asylums in twenty states and in 
Nova Scotia and Newfoundland, and in the founding of many 
additional gaols and almshf>u.scs conducted on a reformed plan. 
In 1853 she .secured more adequate equipment; for the life-.saving 
.service on Sable Island, then rightly called “ the graveyard of 
ships.” In 1854 she .secured the passage by Congress of a bill 
granting to the .states 12,250,000 acres of public lands, to be 
utilized for the benefit of the insane, deaf, dumb and blind ; 
hut the measure was vetoed liy President Pierce. After this dis- 
appointment she went to England for rest, hut at once became 
interested in the condition of the insane in Scotland, and her 
report to the bom(‘ secretary opened the w'ay f<n’ sweeping 
reforms. She exteniled her work into the Channel Islands, and 
then to France, Italy, Aii.stria, Greece, Turkey, Russia, Sweden, 
Norway, Denmark, Holland, Belgium and a part of Germany. 
Her influence over Arinori Mori, the Japanese charge d'affaires at 
Washington, led eventually to the estai>lishmcnt of two asylums 
for th(i insane in Japan. At the outbreak of the ( ivil Wor .she 
offered her .services to the F ederal government and was appointed 
superintendent of women tiurses. In this capacity she served 
thiMUghout tlu‘ war, witliout a cloy's furlough ; and her labours 
on behalf of dr.fectives were continued after the war. After a 
lingering illness of si.x years slic died at Trenton, New Jersey, on 
the 17th of July 1887. 

Sec Francis 'riftany. Life of Dorothea Lynde Dix (Boston, i8y2;. 

DIX, JOHN ADAMS (1798-1879), American .soldier and 
political leader, ^vas liorn at Bosc.q,wen, New Hampshire, on the 
24th of July 1798. He studied at Phillips Exeter Academy in 
t8io-i8h and at the College of Montreal in 1811 1812, and as 
a hoy took part in the War of 1812, hecuiniing a .sitcond lieutenant 
in March 1814. Tn July 1S28, having attained the rank of cap- 
tain, he resigned from the army, and for two years practised law 
at Cooperstown, New York. In 1830-1833 he was adjutant- 
general of New York. He soon became prominent as one of the 
leaders of the Democratic party in the state, and for many years 
was a memlier of the so-called “ Albany Regency,” a group of 
Democrats who between about 1820 and 1S50 exercised a 
virtual control over their party in Now York, dictating nomina- 
tions and appointments and distrihuting patronage. From 1833 
to 1839 he was secretary of state and superintendent of .schools 
in New York, and in this capacity made valuable reports con- 
cerning the pulilic schools of the .state, and a report (1836) which 
led to the publication of the Natural History of the State of New 
York (1842-1 866). In 1842 he was a member of the New York 
assembly. In 1841-1843 he Wt-is editor of The Northern Light, a 
: literary and scientific journal published in Albany. From 18.15 
to i 8.|9 he was a United States senator from New York ; and 
fis chairman of the commit tee on coiriinerce was author of the 
warehouse bill passed by (hngress in 1846 to relieve merchants 
from immediate payment of duties on imported goods. In 1848 
he was nominated for governor of New York by the Free Soil 
party, hut was defeated by Hamilton Fish. His acceptance of 
the nomination, however, earned him the enmity of the southern 
; Democrats, who prevented his appointment by Pierce as .secretary 
of slate and as minister to France in 1S53. In this year Dix was 
for a few weeks assistant U.S. treasurer in New York city. In 
May i860 he became postmaster of New York City, and from 
January until March 1S61 he was secretary of the treasury of the 
United States, in which capacity he issued (January 29, 1861) to 
a revenue officer at New Orleans a famous order containing the 
words, “ if any one attempts to haul down the American flag. 
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shoot him on the spot.” He rendered important services in 
hurrying forward troops in 1861, was appointed major-general 
of volunteers in June 1861, and during the Civil War commanded 
successively the department of Maryland (July T.S6i-May 1S62), 
Fortress Monroe (May 1862-July 1863), and the department of 
the East (July 1863-] uly 1S65). He w'as minister to Franco 
from 1866 to 1869, and in 1872 was elected by the Republicans 
governor of New York, bu t was defeated two years later. He had 
great energy and administrative ability, was for a time president 
of the (’hicago & Rock Island and of the Mississippi S: Missouri 
railways, first president of tlie Union Pacific in 1S63-1S68, and 
for a short time in 1872 president of the Eric. Tic died in New 
York city on the 2jst of April iSyg. Anarnghis puhlicatFmsare 
A Winirr in Madeira and a Summer in Spain and Florence 
and Speeches and Occasional Addresses (1 864). He wrote excellent 
Entdish versions of the Dies irae and the Staha/ malcr. 

Ilis son, Morgan Dtx (i827--igo8), gradu itcd at ( olunibia in 
i8.|S and at the General TliO(»logical‘ Semin iry in 1S52, and was 
^rrdained deacon (1852) and priest (1853) in the Protestant 
Enisropjjlian church. Jn 1855-1859 he vve.s assistant minister, 
and in 11859 -1862 assistant rector, of Trinity Churrh, New York 
city, of \,hich he was rector from 1862 until his death. He 
piibiished sermons and lectures ; A Hislory of ihe Parish of 
Trinity Church, Xeic York City (4 vols., 1898-1905); and a 
bi igraphy of his fathi r. Memoirs of John Adams IHx (2 vols., 
N'^w York, i88^h 

DIXON, GEORGE ( 1755 t8oo), English navigator. He 
served under Captain ( ook in his tliird expedition, during which 
he had an opportunity <»f learning the cmninercial capabilities 
(»f tlie north-west coast «)f North America. After his return from 
Cook's expedition he became a caphiin in the royal navy. In the 
aiilumn of 1785 lie s dled in the Queen Charlotte/’ in thescTvice 
of the King George's Sound Company of London, to explore the 
shiuvs of tiu* present Eritish (''jiumliia, w 'lih the special object of 
devel(»ping the fur trade. His chief di.scoveries were those of 
Queen Charlotte's Islands and Sound (the latter only partial), 
port Mulgrave, Norfolk Ikiy, and Dixon's Enlranee and Archi- 
pelago. After visiting (Iiina, where he disposed of his cargo, 
he returned to England (1788), and published (1799) A Voyage 
round the Worlds hvl more particularly to ihe NoiiJhWtfst Coast of 
America, the bulk, of which consists of descriptivi* hitters by 
AVilliam Heresford, his siijicrcargo. His own contribution to the 
\ ork included Vidu.ihle charts and appendice.s. Tie is u.sually, 
though not with absolute certainty, identified with the George 
Dixon who was author of The N aid abator s Assistant (1791) and 
teacher of navigation at Go.sport. 

DIXON, HENRY HALL (1822-1870), English sporting writer 
over the nom re plume “ 'i'he Druid,’’ was born at Warwick 
Bridge, Cumlierkind, on the )6th of May 1822, and was educiited 
at Rugby and at 'Trinity C(.»lleg,e, ('ambridge, where he graduated 
in 1 846. Tie took up the profession o^ the law, bui, though called 
to the liar in 1853, .■:'>on 3 eturned to sporting journalism, in which 
he had already made a name for himself, and began to write 
regularly for the S porting, Magazine, in the pages of which 
appeiLi'ed three (*f his m)\ els, Post and Paddock (1856), Silk and 
Scarlet (1859), and Scott and Sebright (1862). He also publishetl 
a legal compendium en Lit led The l.aw of the Farm (1858), which 
ran through scA'cral editions. His other more important tvorks 
were Field and Fern (1865), giving an account (;f the herds and 
flocks of Scotkind, and Saddle and Sirloin (1870), treating m the 
same manner those of England. He died at .Kensington on the 
i6th of March 1870. 

See Hon. Frands La wley, Life ami Times of" The lUuid " (London, 
1895). 

DIXON, RICHARD WATCON (1833-1900), English poet and 
divine, son of Dr James Dixon, a Wesleyan mini.ster, was born 
on the 5th of May 1833. He was educated at King Edward’s 
school, Birmingham, and on proceeding to Pembroke College, 
Oxford, tiecame one of the famous “ Bir?ningham group ” there 
who shared with William Morris and Burne-Jones in the Pre- 
Raphaelite movement. He took onl}^ a second class in Modera- 
tions in 1854, and a third in Literac Humaniores in 1856 ; but in 
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1858 he ^yon tl'.e Arnold prize for an historical essay, and in 1863 
the English Sacred Poem prize. He was ordained in 185S, was 
second master of Carlisle high school, 1863 -1868, and successively 
vicar of Hayton, Cumberland, and Warkworth, Northumberland. 
He liecame minor canon and honorary librarian of Carlisle in 
1868, and honorary canon in he w'iis pn)etor in convocation 
(1890-1894), and received the honorary degree of D.D. from 
Oxford in 1899. He died at Warkworth on the 23rd ».[ January 
1900. Can»«n Dixon’s first two volumes of verse, Christ's 
Company and Historical Odes, were published in 1861 and 
respectively; but it was not until 1S83 that he attraeUd 
conspicuous notice with Mono, an historical poem in teiza 
rima, which was enthusiastically praised by Mr Swinburne. Thi.*^ 
success he foiltjw(?d up by three privately printeil volumes, Odes 
and Eclogues (1884), l.yncal Poems (1886), and The Story < f 
Fliidocia (18SS). Dixon's poems were during the la.sv fifteen 
years of his life recognized as scholarly and refined exercises, 
touched \rith l)oth dignity and a certain severe beauty, but he 
never attaiiu**! any general popularity as a poet, the a.pjieal of 
his poetry being directly to llie scholar. A great stud(‘]3t of 
hist(wy, his studies in that direction colour mu(-h f>f hi."-: ])oetry. 
The romantic atmosphere is remarkably preser^■ed in Mauo, a 
successful metrical ex:‘reise in the difiTieult terza rima. ITis typical 
poems have eharin and melody, witlmut inlrouiicing any new 
note or variety of rhythm. He is contemplative, solu-r and 
finished in lihTary wiwkrnanship, a typical example c‘f tla- (Kford 
scho<»l. Pleasant as his poetry is, however, he will prob.ihly be 
longest remembered b}' the work to which he gave the best yems 
of his life, his History of the Church of Fnghiud from the AhoUtiou 
of the Roman Jurisdiction ( 1878 1902). At the time of liis death 
he had completed six ^'olumes, two of which wtrre publislu d 
posthumously, 'fhis fine work, covering the [xTiod from 1520 to 
1570, is !.)iiilt upon elaborate research, and presents a trustworthy 
and nnprcjiulicxcl survey of iis sul.)jecl. 

Dixofi'.s Selected J^oems ^\'(*re published in 1909 witli a rnerrioir of 
the author by Robert l'>ri(lge3. 

DIXON, WILLIAM HEPWORTH (1821-1879), English ;mlhor 
and traveller, was horn at Great Anc:oats, Manchester, on the 
30th (}f Jtme 1821, a member of an old Lancashire iV.mily. 
Beginning life as a clerk at Manchester, he dreaded, i;i iS.|6, to 
take up liieratiin! as a care»‘r. Alter gaining some jrmvnalistic 
experience at C'heltenham ho settled in London, on tlie re('.<jni- 
mendalionof Douglas Jcrrold.and contri’nuled to Athetuunm 
and Daily Nnvs. His series of jiapcrs — ‘‘The Lilcratme of the 
Lower Orders ” — in the lasl-n;imed jrmrnal, and a furl her .‘ oiies, 
“ London Prisons,” wei(^ widely noticed. In appe-an-d hi.s 
John ILneard and the Prison W orld of Europe, wliicli pro\'ed a 
|j:reat popular success. 'J’hese w(;re followed l)y Life of William 
Peun (1851), in wliich he rejdicd to Macaulay’s attack on i’ann : 
TJfe of ( 1852) ; and Personal History of J.ord Jiacou (1861), 

supplemented l)y The Story of Lord liacmPs Life (1862). I rora 
1853 to 1869 he was (‘ditfir (»f the Athenaeum. In 1863 he visib d 
the East, and on his return helped to found the .Palestine 
Exploration Fund, amd pulilished (1865) The Holy J.and. It' 
1866 he travelled through the United States, ]Hil)lishing, in i86;, 
New America, and, tlu^ following year. Spiritual H'/V'e.v. t v •.> ::upj)I<=- 
mentary \ o]iime.^. Jn the autumn of 1867 he j»iumeve<] f linaigh 
the Baltic Provinces, publishing an account (d his trip i?) Free 
Russia (1870). li 1871 he was in Swilzcaland, and in 1872 in 
Spain, where he vTf>te thi‘ greater part f)f his History of Two 
Queens. In 1874 he revisited the United Slates, giving the. 
iinpre.ssions of his lour in The WTiilc Conquest (1875). His otl-er 
works, besides some fiction, w<*rc British Cyprus' (187(3) and 
Royal Windsor, lie died on the 26th (»f DecemlxT 1879. His 
daughter, Ella N. Hepworlh Dixon, became know'ii us a journali.st 
and novel i.st. 

DIXON, a city and the county-seat of Ia*c county, Illinois, 
U.S.A., on the Koek river, in tlio N.W. part of the .stale. Pop. 
(1890) 5161 ; (1900) 7917 (879 foreign-born); (1910) 7216. It 
is served by the ('hicago X' North-Western and the Illinois 
('entral railv/ays, and is connecled with Sterling i)y an ek'ctric 
line; freight is shipped over the Heniiepiii ('anal. The city 
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has two parks of 159 and 6 acres respectively^ and there is a 
Chautauqua Park^ where an annual Chautauqua Assembly is 
held. Dixon is the seat of the Northern Illinois normal school 
(incorporated in 1884), and of the Rock River military academy. 
The river furnishes water power for the street railways, electric 
lighting and a numl^r of manufacturing establishments. 
Among the manufactures are condensed milk, boxes, wire screens 
and wire cloth, lawn mowers, gas engines, cement, agricultural 
implements, shoes and wagons. The place was laid out in 
1835 by John Dixon (1784-1876), the first white settler of Lee 
county. A bronze tablet in the Howells Building, at the inter- 
section of First and Peoria Streets, marks the site of his cabin, 
and in the city cemetery a granite shaft has been erected to his 
memory. Dixon was chartered as a city in 1859. 

DIZFULy or Diz-Pul (“ fort-bridge ’*), a town of Persia, in the 
province of Arabistan, 36 m. N.W. of Shushter, in 32® 25' N., 
48® 28' E. Pop. about 25,000. It has post and telegraph offices. 
It is situated on the left bank of the Dizful river, a tributary 
of the Kiiriin, crossed by a fine bridge of twenty-two arches, 430 
yds. in lengtii, constructed on ancient foundations. Dizful is 
the chief place of a small district of the .same name and the 
residence of the governor of ArabisUin during the winter months. 
The district lias twelve villages and a population of about 35,000 
(5000 Arabs of the Ali i Kethir tribe), and pays a yearly tribute 
of about £6000. The city was formerly known as Andamish, and 
in its vicinity are many remains of ancient finals and buildings 
which afford conclusive proof of former importance. 16 m. S.W. 
arc the ruins of Susji, and cast of them and half-way between 
Dizful and Shushter stood the old city of ] unday Shapur. 

DJAKOVO (sometimes written Djakovar, Hungarian Diakov&r), 
a city of Croatia-SJavonia, Hungary ; in the county of Virovitica, 
100 m. E. by S. (»f Agram. Pop. (1900) 6824. Djakovo is u 
Roman Catholic episcopal see, whose <iccupant ix*ars the title 
“ Bishop of Bosnia, Slavonia and Sirmium.*^ During the life of 
Bishop Strossmayer (1815-1905) it was one of the chief centres of 
religions and political activity among the (Croats. The cathedral, 
a vast bu.silica built of brick and white stone, with a centnd dome 
and two lofty spires above the north entiance, was founded in 
1866 and consecrated in 1882. Its style is Romanesque, chost'ii 
by Strossmayer as symbolical of the position of his country 
midway between east and west. The interior is magnificently 
decorated with mosaics, niund paintings and statuary, chu?fly 
the work of l»»cal artists. Other notew'orthy buildings are the 
nunnery, e(xle.siastical seminary and episcopal palace. Djakovo 
has a thriving trade in agricultural produce. Many Roman 
remains have lieen discovered in the neighbourhood, but the 
earliijst mention of the city is in 1244, when Bela IV. of Hungary 
confirmed the title-deeds of its owners, the bishops of Bosnia. 

I'or a full description of tiic c:itlu*dral, in Serbo-Croatian and 
French, six* the finely illustrated folio Stohia Crkva u Djakovu. pub- 
lished by the South Slavonic .‘\cadeniy (Agram, 1000). 

DLUGOSZ, JAN | |ohannes Longinus] (1415-1480), Polish 
statesman and histoi ian, was the son of Jan Dlugosz, burgrave 
of Bozeznica. Born in 1415, he graduated at the university of 
Cracow and in 1431 entered the service of Bishop Zbygniew 
Olesnicki (1389-1455), the statesman and diplomatist. He 
speedily v/on the favour of his master, who induced him to take 
orders and made him his secretary. His preferment was rapid. 
In 1436 we find him jpne of the canons of Cracow and the ad- 
ministrator of Olcsnicki's v;ist estates. In 1440, on returning from 
Hungary, whither his master had escorted King Wladislaus II., 
Dlugosz saved the life of Olesnicki from robbers. The prelate 
now employed Dlugosz on the most delicate and important 
political missions. Dlugosz brought Olesnicki the red hat from 
Rome in 1449, and shortly afterwards w^as despatched to Hungary 
to mediate between Hunyudi and the Bohemian condottiere 
Giszkra, a difficult mission which he most successfully ac- 
complished. B«)lh these emliassies wwe undertaken contrary to 
the WMshes of King Casimir IV., who was altogether opposed to 
Olesnicki^s ecclesiastical policy. But though he thus sacrificed his 
own pro.spects to the cardinal s good pleasure, Dlugojsz was far too 
sagacious to approve of the provocative attitude of Olesnicki, and 


frequently and fearlessly remonstrated with him on his conduct. 
In his account, however, of the quarrel between Casimir and 
Olesnicki concerning the question of priority between the cardinal 
and the primate of Poland he warmly embraced the cause of the 
former, and even pronounced Casimir worthy of dethronement. 
Such outbursts against Casimir IV. arc not infrequent in 
Dlugosz’s Historia Palonica, and his strong personal bias must 
certainly be taken into consideration in any critical estimate of 
that famous work. Yet as a high-minded patriot Dlugosz had 
no sympathy whatever with Olesnicki's opposition to Casimir’s 
Prussian policy, and steadily supported the king during the whole 
course of the war with the Teutonic knights. When Olesnicki 
died in 1455 he left Dlugosz his principal executor. The office of 
administering tlic cardinal's estate was a very ungrateful one, for 
the family resented the liberal benefactions of their kinsman to 
the Church and the university, and accused Dlugosz of exercising 
undue influence, from which charge he triumphantly vindicated 
himself. It was in the year of his patron’s death that he began to 
write his Historia Polonica. This great book, the first and still 
one of the Ixst historical works on Poland in the modern sense of 
the word, was only undertaken after mature consideration and 
an exhaustive study of all the original sources then available, 
some of which are now lost. The principal archives of Poland 
and Hungary were ransacked for the purpose, and in his account of 
his own times Dlugosz’s intimate acquaintance with the leading 
scholars and statesmen of his day stood him in good stead. The 
style is modelled on that of Livy, of whom Dlugosz was a warm 
admirer. As a proof of the thoroughness and conscientiousne.ss of 
Dlugosz it may be mentioned that he learned the Cyrillic alphalxit 
and took up the study of Ruthenian, “ in order that this our 
history mfiy be as plain and perfect as possible.” The first (.»f the 
numerous imprmts of the Historia Polonica appeared in 1614, the 
first complete edition in 1711. 

Dlugosz’s literary laboun; did not interfere witli his political 
activity. In 1467 the generous and discerning ('asimir IV. 
entrusted Dlugosz with the education of his sons, the eldest of 
whom, Wladislaus, at the urgent request of the king, he ac- 
companied to Prague when in 1471 the young prince was elected 
king of Boliemia. Dlugosz refusc-d the archbishopric of Prague 
because of his strong dislike of the land of the Hussites ; but seven 
years later he accepted the archbishopric of Lemberg. His last 
years were devoted to his history, which he completed in 1479. 
He died on the 19th of May 1480, at Piatek. 

Slx* Aleksandvr Seinkowicz, Critical Considerations of the Polish 
Works of Dlufiosz (Pol.; Cracow, 1874) ; Michael Bobrzynski and 
St aiiislaw Smolka, Life of Dlugosz ami his Position in Literature (Pol. ; 
Cracow. 1803)- (R. N. B.) 

DMITRIEV, IVAN IVANOVICH (1760-1837), Russian states- 
man and poet, was Iwrn at his father’s estate in the government of 
Simbirsk. In consequence of the revolt of Pugachev the family 
had to flee to St Petersburg, and there Ivan was entered at the 
school of the Semenov Guards, and afterwards obtiiined a post 
in the military service. On the accession of Paul to the imperial 
throne he quitted the army with the title of colonel ; and 
his appointment as procurator for the senate was soon after 
renounced for the position of privy councillor. During the four 
years from 1810 to 1814 he served as minister of justice under the 
emperor Alexander ; but at the close of this period he retired into 
private life, and though he lived more than twenty years, he never 
again took office, but occupied himself with his literary labours 
and the collection of books and works of art. In the matter of 
language he sided with ELaramsin, and did good service by his 
own pen against the Old Slavonic party. His poems include songs, 
odes, satires, tales, epistles, &c., as well as the fables — partly 
original and partly translated from Fontaine, Floriiin and Arnault 
— on which his fame chiefly rests. Several of bis lyrics have 
Ix'come thoroughly popular from the readiness with which they 
can be sung ; and a short dramatico-epic poem on Ycrmak, the 
Cossack conqueror of Siberia, is well known. 

His writings occupy three volumes in the first five editions ; in the 
6th (St l^etcrsburg, 1823) there are only two. His memoirs, to 
which he devoted the last years of his life, were published at Moscow 
in 1866. 
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DNIEPER, one of the most important rivers of Europe (the 
Berystkmes of the Greeks, Danapris of the Romans, Uzt or Uzu of 
the Turks, Eksi of the Tatars, Elire of Visconti’s map (1381), 
Lerene of Contarini (1437), Luosen of Baptista of Genoa (1514), 
and Lussem in the same century). It belongs entirely to Russia, 
and rises in the government of Smolensk, in a swampy district 
(alt. 930 ft.) at the foot of the Valdai Hills, not far from the 
sources of the Volga and the Dvina, in 55° 52^ N. and 33® 41' E. 
Its length is about 1410 m. and it drains an area of 202,140 sq. m. 
In the first part of its course, which may be said to end at 
Dorogobuzh, it flows through an undulating country of Carbon- 
iferous formation ; in the second it passes west to ()r.sha, south 
through the fertile plain of Chernigov and Kiev, and then south- 
east across the rocky steppe of the Ukraine to Ekatcrinoslav. 
About 45 m. S. of this town it has to force its way across the same 
granitic offshoot of the Carpathian mountains which interrupts 
the course of the Dniester and the Bug, and for a distance of about 
25 m. rapid succeeds rapid. The fall of the river in that distance 
is 155 ft. The Dnieper, having got clear of the rocks, continues 
south-west through the grasssy plains of Kherson and Taurida, 
and enters the Black .Sea, or rather a liman or bay of the Black 
Sea, by a considerable estuary in 46° 30' N. and 32® 20' E. On 
this ramifying litnan, into which the J 3 ug also pours its waters, 
stand Nikolaicv and the forlificd town of Ochakov. Navigation 
extends as far up as Dorogobuzh, where the depth is about 12 ft., 
and rafts are floated down fr(»m the higher reaches. The banks 
are generally high, more particularly the left bank. AVumt the 
town of Smolensk the breadth is 455 ft., at the confluence of the 
Pripet 1400, and in some parts of the Ekatcrinoslav district more 
than ij m. In the course above the rapids the channel varies 
very greatly in nature and depth, and it is not infrequently 
interrupted by shallows. The rapids, or porogs, form a serious 
i)l.)stacle to na\'igati()n ; it is only for a few weeks when the river 
is in flood that they arc passable, and even then the venture is nr)t 
without risk and can only be undertaken with the assistance of 
special pilots. It is from these falls that the Cos.sacks of the 
Ukraine came to be known as Zaporogian Cossacks. As early 
as 1732 an attempt w'as made to improve the channel. A canal, 
which ultimately proved too small for use, was constructed at 
Nenasitets in 1780 .at private expense ; blastings were carried out 
in 1798 and 1799 at various parts ; in 1S05 a canal was formed at 
Kaindatski, and the channel straightened at Sursk ; by 1807 a 
new canal was completed at Nemisitcts ; in 1833 a passage was 
cleared through the Staro-kaindatski porog ; and in the period 
1843 to 1853 numerous ameliorations were effected. The result 
has been not only to diminish greatly the dangers of the natural 
channel, but also to furnish a series of iirtificial canals by which 
vessels can make their way when the river is low. Of the 
tributaries of the Dnieper the following are navigable, — the 
Berezina and the Pripet from the right, and the Si)zh and the 
Desna from the left. By means of the Dnieper-Bug (King’s) 
canal, and the Berezina and Oginski canals, this river has a .sort 
of water connexion with the Baltic Sea. In the estuary the 
fisheries give employment to large numl^rs of people. At Kiev 
the river is free from ice on an average of 234 days in the year, at 
Ekaterinoslav 270 and at Kherson 277. (p. a, K, ; J. T. Be.) 

DNIESTER {Tyras and Danasler or Danastris of classical 
authors, Nistrul of the Rumanians, and Turla of the Turks), a 
river of south-eastern Europe belonging to the basin of the Black 
Sea. It rises on the northern slope of the Carpathian mountains 
in Austrian Galicia, and belongs for the first 350 m. of its course 
to Austrian, for the remaining 515 m. to Russian, territory. It 
drains an area of 29,670 sq. m., of which 16,500 sq. m. belong to 
Russia. It is excessively meandering, and the current in most 
parts even during low water is decidedly rapid as compjired with 
Russian rivers generally, the mean rate Ixiing calculated at m. 
per hour. The average width of the channel is from 500 to 750 ft., 
but in some places it attains as much as 1400 ft. : the depth is 
\'arious and changeable. The principal interruption in the 
navigable portion of the river, besides a sprinkling of rocks in the 
bed and tlie somewhat extensive shallows, is occasioned by a 
granitic spur from the Carpathians, which gives rise to the Yampol 
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Rapids. For ordinary river craft the passage of these rapids is 
rendered possible, but not free from danger, by a natural channel 
on the left side, and by a larger and deeper artificial channel on 
the right ; for steamboats they form an insuperable barrier. The 
river falls into the sea by several arms, y>assing through a shallow 
liman or lagoon, a few miles S.W. of Odessa. There are twa) 
periodical floods, — the earlier and larger caused by the lircaking 
up of the ice, and occurring in the latter part of Febru.ary or in 
March ; and the later due to the melting of the .snows "in the 
(Carpathians, and taking place about June. The spring flood 
raises the level of the waiter 20 ft., and tow.ards the mouth of 
the river submerges the gardens and vineyards of the adjacent 
country. In some years the general state of the w.ater is so low 
that navigation is possible only for three or four w’ceks, w'hile 
in other years it is so high that navigation continues without 
interruption ; but in recent years cf)nsiderablc improvements 
have been effected at government expense. In consequence 
the traffic has increased, the Dniester tapping regions of great 
productiveness, especially in cereals and timber, namely, Galicia, 
Podolia and Bessarabia. StcamVioat traffic w'as introduced in the 
lower reaches in 1840. The fisheries of the low er course and of 
the estuary arc of considerable importance ; and these', together 
with those of the lakes which .arc formed by the inundations, 
furnish a valuable addition to the diet of the people in the shape 
of carp, pike, tench, salmon, sturgeon and eels. Its tributaries 
.are numerous, but not of individual importance, except perhaps 
the Screth in Galicia. (P. A. K. ; J. T. I 5 e.) 

DOAB, Duab or Dooab, a name, like the Greek Mesopotamia, 
applied in India, according to its derivation {da, two, and ah, 
river), to the stretch of country lying between any two rivers, as 
the Bari I)i)ab between the Sutlej and the Ravi, the Rechna Doab 
between the Ravi and the (‘henal), the Jech Doal) betwei^n tlie 
Chenab and Jhelum, and the Sind Sagar Doab between the 
Jhelum .and the Indus, but frequently employed, withrnil any 
distinctive adjunct, .as the proper name for the region between 
the Ganges and its great tributary the Jumna. In like manner 
the designation of Doab canal is given the artificial channel 
which breaks off from the Jumna near Fyzabad, and flow's almost 
parallel with the river till it reunites witli it at Delhi. 

DOANE, GEORGE WASHINGTON (1799-1859), American 
churchman, Pr(.‘test«ant Ey)i;scopal bishop of NVw' Jersey, was born 
in Trenton, New Jersey, on the 27th of May 1799. He graduated 
at Union C'ollegc, Schenectady, New York, in i8j 8, .studied 
theology and, in 1821, was ordained deacon and in 1823 priest by 
Bishop Hobart, whom he assisted in lYinity chiirdi. New York. 
With George Upfold (1796-1872), bishop of Indiana from 1840 
to 1872, Doane founded St Luke’s in New York City. In 1824- 
1828 he was professor of belles-lettres in Wa.shingtnn (now 
Triniu ) College, Hartford, Connecticut, and at this time he w'as 
one of the editors of the Episcopal Watclimati. He was assistant 
in 1828-1830 and rector in 1830- 1832 of Christ church, Boston, 
and was bishop of New Jersey from October 1832 to his death at 
Burlington, New jersey, on the 27th of April 1859. The diocese 
of New Jersey was an unpromising field, but he took up hi.s work 
there with chanacteristic vigour, especially in the foundati(»n of 
St Mary’s H.all (1837, for girls) and Burlington College (1846) as 
demonstrations of his theory of education under church control. 
His business management of these schools got him heavily into 
debt, and in the autumn of 1852 a charge of lax administration 
came before a court of bishops, who di.smis.sed it. 'Hie schools 
.showed him an able and wise discifdimirian, and his patriotic 
orations and sermons pro\'c him a spe.aker of great power. 
He belonged to the High Church party and w^as a brilliant 
controversialist. lie pulilished Songs by the Way (1824), a 
volume of poems ; and his hymns beginning “ Softly now the 
light of day ” and “ Thou art the Way ” are well known. 

See Life and Writinf^s of Gcoyf^c Washinfiton Doane (4 vols.. New 
York. i 8 rrf)-i 80 i). edited by his son, William Crosw’ell Doane 
(b. 1832). fust bishop of Albany. 

DOBBS FERRY, a village of Westchester county, New York, 
on the E. bank of the Hudson river, 2 m. N. of Yonkers. Pop. 
(1890)2083; (1900)2888; (1905, state census) 3515. Dobbs 
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Ferry is served by the Hudson River division of the New York 
(Aintral niilwiiy. There are many fine country places, two private 
schools — the Mackenzie school for boys and the Misses Masters* 
school for f(irls — and the children’s village (with about thirty 
cottagtfs) of the New' York juvenile asylum. The name of the 
village was derived from a Swede, Jeremiah Dobbs, whose family 
probably moved hither from Delaware, and who at the begin- 
ning of tV»e last (ju.irter of the iSth century had a skiff ferry, 
which w.is kept up by his family for a century afterwards. 
Jiecauso Dobbs I'crry had been a part of Philip.so Manor all land.s 
in it wer(‘ declared forfeit at the time of the War of American 
lndep(Mulenco (see Yonkers), and new titles were derived from 
tlie cjciniiiissioiiers of forfeitures. 'J’lie jjosition of the village 
opposite the lu.rtherninost end of the Palisades gave it importance 
during the war. The regi(ni was repeatedly raided by camp 
followers of each army ; earthworks e.nd a fort, commanding 
the Hudson ferry and the ferry to Paramiis, New Jersey, were 
built ; tin? Ihitish army made Dobbs J'Vrry a rendezvous, :ifter 
the balUe of While Plainii, in November 177^^ and the conti- 
nental divisi(m under GeiuTal Benjamin lancoln wiis here at the 
einl of January J777. The American army undi r Washington 
ciicainpi^d near Dobbs Ferry <»n the 4lh of July 1781, and started 
Lhence fi»r Vorktown in the following month. In the Van Brngh 
Livingston house the 6lh of May Washington and 

Goveni(»r George ('linton met General Sir Guy ('arleton, after- 
wards J.ord DorchesU-T, to negotiate f<»r the eviicuati<»n by the 
!*!‘ilish troops the posts they still held in th(‘ United States. 
Ii; 187;^ tlie village was incorporated as Greemburgh, from \\\v 
lo\vns!ii[) «/f the s ane ii.iine which in 1788 luul l)ecn set apart, 
from tlie niamjr of Phillipsburgh ; Init the name Dobbs Ferry 
was soon resumed. 

DOBELL, SYDNEY THOMPSON (1824-1874), English poet 
and critic, was born on the 5th (»f April 1824 at ( ranbrook, Kent. 
His father was a wine mcrcljanl, Ins mother a daughter of Samuel 
'Thompson (17^0- 1 8^;;), a Jamdon political reformer. The 
family moved to (’heltenham when Dobell was twelv'c^ years old. 
He was educated privately, and n(.*ver attended either .school or 
nniv ersily. I le refers to tins in .some lines on Cheltenham College 
in imibilion of ('liaiicer, wTitten in his eighteenth year. .'Vfter 
a live >'ears' engagement he married, in 1844, Emily Fordham,a 
iiwly of g<.)(»d family. Ai\ acquaintance witli Mr (sulisequently Sir 
James) Stansfeld and with the Birmingham preache‘r-politicuin, 
Gearge Dawson (1821-1876), which afterwards led to tlie 
foundation of the .S(»ciety of the .hViends of Italy, fed the young 
enthusiast's ardour for the liberalism of the day. Meanwhile, 
Dobell wrote a Jiinnber of miu'ir jioems, instinct with a pa.ssionate 
desire for j)iilitical reform. 'Thr Ronuvi appeared in 1850, under 
the iifun ilc Illume of “ Sydney Vendys.” Next year he travelled 
through Switzerland with his wife ; and after liis return he 
fornud friendships w'ith Robert Browning, Philip Bailey, George 
MacDon.ikl, Emanuel Deutsch, Lord Houghton, Riiskin, Holman 
Hunt, M.i/./ini, Tennyson and Carlyle. His second long poem, 
Baltin f a))|.'eared in 1854. 'J’he three following years were spent 
in Scotland. Perhaps his closest fi iend at this time was Alexander 
Smith, in t:oinpany with whom he puldi.shed, in 1855, a number 
of sonnets on the Crimean War, which were followed by a 
volume on England in Time of War, Although by no means 
a rich man he was always ready to help needy men of letters, 
and it was through liis exertions that David Gray’s poems 
were published. In *1869 a horse, which he was riding, hdi and 
rolled over with him. His health, which had for several years 
neia'ssitated his wintering abroad, was seriously affected by this 
accident, and he was from this time more or less of an invalid, 
until his death on the 22nd of Augu.st 1874. 

As a poet Dobell belongs to the spasmodic school,” as it was 
named l>y Pn)fessor Aytoun, who parodied its style in Firmilian. 
The epithet, however, was first applied by Carlyle to Byron. 
'The school includes Gewge Gilfilliin, Philip James Bailey, Jolm 
Stanyan Bigg (1826-1865), Dobell, Alexander Smith, and, 
according to .some critics, Gerald Masse>'. It was characterized 
by an under-current of ili.scontcnt with the mystery of existence, 
by vain effort, unrewarded struggle, sceptical unrest, and an 


j uneasy straining after the unattainable. It thus faithfully 
I reflected a certain phase of i9th-c:enturv thought. The pro- 
I ductions of the school are marked by an excess of metaphor 
I and a general extravagance of language. On the other hand, 
they exixibit fre.shness and originality often lacking in more 
conventional writings. Dobell's poem, The Roman, dedicated 
to the interests of politicid liberty in Italy, i.s marked by 
i pathos, energy and passionate love of freedom, but it is over- 
j:iid with monologue?, which is Ciirried to a dreary excess in 
Balder, reliev'od though the latter is b)' fine de.scriptivc pa.s.sag(;s, 
and by some touching songs. Dobell’s suggestive, but too 
ornate pfose writings were collected and edited with an intro- 
ductory note by Professor J. Nichol (Thoughts on Art, Philosophy 
and Religitni) in 1876. tn his religious views Dobell was a 
Christian of the Broad Church type ; and socially he was one of 
the most amiable and true-hearLecl of men. Ills early interest 
in the cause of oppressed nationalities, sliown i.n his friendship 
with .Kossuth, Emanuel DeuLseh and others, never lessened, 
although hi.s views of home politics underwent some change fn^m 
the radical opinions of his youth. In Gloucestershire Dobell 
w'as w'ell known as an advocate of social reform, and he was a 
pioneer in the application of the C()-oper;.'.ive sysiein to pri\ ate 
enterprise. 

Till* standard edition of his ])ueiiis (187-5) Ijy JVofessor Xivijol 
itichKh\s a memoir. 

I DfiBELN, a town of Germany, in th.e kingdom of Saxony, cn 
1 the (h’lviberg) Mulde, two arms of which embrace the town os 
an island, 35 m. S.E. from Leipzig by rail, and at the junction t)f 
lines 1<» Dresden, C'h(rnmitz, Ries:* and Oschatz. (1905) 

including the garrison, 18. '>07. ll has two Evangt'lic.d chiin h.e.s, 
of which the Nikol.ii-kirrht*, dating in its present form from 1^185, 
is a handsome eclili<*e ; a medieval town hall, a former Benedictine 
nunnery and a inoniiment to lAitber. There an* an agricultur;;! 
and a commercial school. The iiiflLedries include wool-spinning, 
' iron-founding, carriage, agricultural implement, and ineta.l- 
printing and stamping w'orks. 

DOBERAN, or DoimER.\N, a town of Germany, in the grand- 
duchy of Mecldenburg-Schwerin, about 2 m. from the .shores of 
the iialtic and 7 W. (»f Ro:;b»ck by rail. Pop. 5000. Besides the 
ruins of a Cistercian al>l)ey f(»undcd by Pribislaus, prince of 
Mecklenburg, in 1173, and secularized in 1552, it po.sses.ses an 
Evangelii-al Gothii' ehiireh of the i.ith eeiilnrv, one of the finest in 
nortJi Germany, a grand-ducal pala.( e, a theatre, an exchange and 
a concert hail. Owing to its delight fnl situatkui amid lM‘ech 
forests and to its chalybeiite waters, Doheran bus becianc a 
favourite summer resort. Numerous villa residences ha\'c been 
erected and proinenades and groves l.dd nut. In 1793 Duke 
Frederick Fnaicis caused the first seaside watering-place in 
Germany to be establi.shed on the neighbouring coast, 4 m. 
distant, at the spot wdiere the Heiligcn-])amm, a great bank of 
rocks about 1000 ft. liroad and 15 ft. high, stretches out into the 
.sea and forms an excellent bathing ground. Though no longer 
so popular as in the early part of the i9tb century, it is still 
frequented, and is connected with Dol)eran by a tramw'av. 

DSBEREINER, JOHANN WOLFGANG (1780-1849), German 
cliemist, was born near Hof in Bavaria on the 1 5th of December 
1780. After studying pharmacy at Miinchbcrg, he started a 
chemical manufa(?tory in 1803, and in 1810 w'as appointed 
professor of chemistry, pharmacy and technology at Jena, 
w-here he died on the 24th of March 1849. The Royal Society’s 
Catalogue enumerates 171 ptipers by him on various chemical 
topics, but his name is best known for his experiments on 
platinum in a minute state of division and on the oxidation 
products of alcohol. In 1822 he showed that when a mass 
ol platinum black, supplied with alcohol by a wick is enclosed 
in a jar to which the air has limited access, acetic acid and water 
are produced; this experiment formed the basis of the Schtit- 
zenbarh Quick Vinegar Process. A year later he noticed that 
spongy platinum in presence of oxygen can bring about the ignition 
of hydrogen, and utilized this fact to construct his “ hydrogen 
lamp,” the prototype of numerous devices for the self-ignition of 
coal-gas burners. He studied the formation of aldehyde from 



DOBREE—DOBRUDJA 


iilcohol by various methods, also obtaining its crystalline com- 
pound with ammonia, and he was the discoverer of furfurol. 
An early observation of the diffusion of gases was recorded by 
him in 1833 when he noticed the escape of h)drogcn from a 
cracked jar, attributing it to the capillary action of fissures. 
His works included treatises on pneumatic chemistry (1821-1825) 
and the cliernistry of fermentation (1822). 

A correspondence which he earned on witli Gotfthc and Cha-ilcs 
AujOfust, j»raiid-diikt? of SaNe-W(*iniiir, was coUecled and puldished 
at Wi.'imar hy Schade in 185O. 

DOBREE, PETER PAUL (1782-1825), English classical scholar 
and critic, was bora in Guernsey. He was educated at Reading 
school under Rirh»ud Valpj'' and at IlYiiiity College, Cambridge, 
wh«‘re he was elected fellow. He was appointed regius professor 
of Gn ek in 1823, and died in Ca.mhridge on the 24th of September 
1825. lie was an intimate friimd of Person, whom he took as his 
modti in textual criticism, although he showed less caution in 
conjectural emendation. .After Porson's dciith (1808) lh>l)ree 
was commissioned with Monk and IHomfickl to edit his literary 
remains, which had l)een be(|ueathed to Trinity College. Tlln(‘ss 
and a sul 'sequent journey to Spain delayed the work until 1820, 
when l)ohree V)niught out the Plulus of Aristophanes (with his 
own and PorsoiTs nol(‘s) and all I’orson's Ayiatohlumua, Twt> 
years l.iter he published the J-cxiam of Pin dins from Porson's 
trans(^•i|)r of tlie Galt; MS. in Trinity College library, tf» which he 
j.ppended a Lexicon riietoricmn from the niarglri of a Cambridee 
vis. of llarpocr.ition. James Scbolefield, his successor in tl^* 
Cre -k pi’ufessf'rship, Vjnaight out .selections fron' his notes 
( hfvfTsnr/ii, 1831-1833) on Ch*eek and Latin authors (e.sp<‘ci:iJly 
tile or.itrirs), and a reprint of the J exioni rhcttnicnni, tog(‘ther 
with lu.des on inscriptions (1834 1835). 'J’lie latest ediiinn of lh<* 
AtJvci’saria is by William Wagner (in liohn’s Colicgiale Series, 
, 88 .?). 

An apja-eeiative estimate of 1 )o 1 itv<* as :i scholar will be foimd in 
J. Uake's Schalica hvf'innnemaift, ii. (18-jo) an <1 in the Philological 
i\JusLinn, i. (1832) by J. C. llanr. 

DOBRENTEL GABOR [CiAURiF.r.] (1786-1851), Hungarian 
philologist an<l anticjuary, was Vvorn at Nagyszollos in 1786. 
lie completed his studies at the universities of Wittenberg and 
Leipzig, and vvas afterwards engaged as a, tutor in 7 Yansyl\'ania. 
At this period lie originated and edited tVic KrdHyi l^lnzeum, 
which, notwitlistancling its important influence on the develcjji- 
rnent of the Magyar language and literatim^, soon failed for wjuit 
of sii|)port. .1 n 1 820 Ddivrentei settled at J*esf., and t here he simmU 
the rest of his life. He held various official posts, but continued 
zealously to pursue the studies for wliicli he had early shown a 
striing preference. His great 'vork is the Ancient Monuments of 
the Magyar Language {Regi Magyar Nyelvcndekeh), the editing 
of which was entrusted to liim hy the Hungarian Academy. The 
first volume was pulilislied in 1838 and the fifth v\'as in course 
of preparation at the time of his death. Dcibrentei was one of 
the twenty-two scholars appointed in 1825 to jilaii and organize, 
imiitT the presidency of Count Teleki, the Hungarian Academy. 
Ill addition to his great work he wrote many valuable papers 
on historical and philological subjects, and many biographical 
notices of eminent 1 lungarinns. These appeared in the Hungari.-in 
translation of Tlrockhaus’s Conversations-Lexihon. He translated 
into Hungarian Macbeth and other plays of Shakespt^are, Sterne's 
letters from Yorick to Eliza (1828), several of Schiller’s tragedies, 
and Molieire’s Avare, and wrote several original poems. Dobrenliu 
does not appear to have taken any part in the revolutionary 
movement of 1848. He died at his country house, near Pest, 
on the 2Sth of March 1851. 

DOBRITCH, or Hajiolupazarjik, tlie priiK-ipal town in the 
Bulgarian Dobrudja. Pop. (1901) 13,436. The town is noted 
for its panair or great fair, chiefly for horses and cattle, held 
annually in the summer, which formerly attracted a large 
concourse from all parts of eastern Europe, but has declined in 
importance. 

DOBRIZHOFFER, MARTIN (1717-1791), Austrian Roman 
Catholic missionary, wa.s bom at Gratz, in Styria. He joined the 
Society of Jesus in 1736, and in 1749 proceeded to Paraguay, 


351 

ivhcre for eigliteen years he worked devotedly first among the 
Guaranis, and then among the Abiponos. Returning to Europe 
on the expulsion of the Jesuits from South America, he settled at 
Vienna, obtained the friendship of Maria Theresa, survived ihe 
extinction of his order, composed the history of his mission, and 
died on the 1 7th of J uly 1791. The lively if rather giin ulous book 
on which his title to remembraru-e rests, appearctl jil Vienna in 
.1784, in the author’s own L'llin, and in a Gcrm.-in Imnslation by 
Profe.ssor Kra.il of the imiversiiv of iVst. Of if s o.,nlenis some idea 
may be obtaiiu-d from its extended title : - Jlisir.riu «/<• .. Unfwuihus, 
Equestri Biilicosaque Paraguariae Nalioue, lot upl( tutu Cofn'osis 
Harhararum. (Icntiuni, Urhium, Eluminum, Eeranim, Ampliihi- 
ornm, Inseciorumy Serpenlium praecipnoru/n, Pisdv.m, Avium, 
Arhorum, Plantarum ali ant mque e just! em Prorinciac Proprietalutr 
Ohservationihus. In 1822 there ap|)eared in London an anony- 
mous translation someiimes a.scril.)ecl to Soiiiliey, lail realiv the 
work of Siira C'olcridgc', wlio had undertaken the task to defray 
the college expenses of one of lier brothers. A delieate conipli- 
menl was paid to the trmislator by Sonlla y in ilv third ranio of 
his Tale of Paraguay, the story (J whicii was deriNcd from the 
pages of Dubrizhoflei 's narrative : 

“ Aiul if he could in Mcrlin’.s j^las.s have .see»i 
l$y wlioni his tomes to speak onr fon.‘:iie were taugid, 

'rile old man wmild have lell as ]>le:ised. 1 wten, 

As when he w(‘U the ear of tliat f 4 :real ICmpiess (hiceii.” 

DOBROWSKV, JOSEPH (1753-1820), Jlimgarian philoh.^gist, 
was liorn ol Jlohemian jiarentage at Gjermet, luar Kaal), in 
Hungary. He received his first education in th.e licrmau scViool 
at Ifischoftcinitz, made his first acquaintance with ll(»hemi:m 
at the Dcutschbrod gymnasium, studied for some tinu* under 
the Jesuits at Klattau, and then proceedi d to the uni\'ersity of 
Prague. Jn 1772 lie was admilted among the Jesuits at Jhiinn ; 
but on th(* dissolution of lh(‘ order in 1773 lie returned to J^'ague 
to study theology. After holding for some time the office of tutor 
in the family of Count Nosfitz, he obtai/ied an appfunlnu'nt. first 
as vice-rector, and then as rc‘eb)r, in the genera] scTninjiiy at 
Hraclisch ; but in 1700 he lost his post, through the abiiiilion 
(.•f the seminaries tliroughout Austria, and retnriud as a. ••nest 
to the house of the couni. In 1792 he was eommissimied by 
the Tlohemi.iii Academy of .Seiemrs to visit Slockladin, Abo, 
J^etersburg and Moscow in searcb c.»f the mannsci ipts which luid 
bt'cn scattered l)y the 'I’hirlY \’ears’ War ; and on his return 
he accompanied Count Xoslitz to Switzerland and Italy. His 
reason begun to give way m 1795, and in 1801 he had to be 
confined in a lunatic asylum; but by 1803 he liad ei/iriplilely 
recovered. The rest <tf Ins life was niainl\- sfxuil eitlier in JYague 
or at liie country seals of his friends Counts Nostitz and ( zerniii ; 
but his death took place at Ib iiim, whither he i'a.d gone in 1828 
to make investiga.linns in the library. While bis fame rests 
chiefly on his labours in Slavona: philology his botanical studies 
are not without value in the history (d the sc:ienee. 

Tiie fiillowinjj. is a list ol liis morr iin|)orliiTil. works, Erngn/nitnn 
J^ragi’nse evangelii .S'. Marti, I'utf,*) aiiffigiaphi (1778) ; a 
for Bohcmiaii and TMoraviiiii l.ib'nifnic (1780 1787); 
nnim liohcmiiantui (2 1783) ; (iauhuhlc dn huhni. Spiacli 

uiid dtlern f.ilcratur (1702) ; Die Ii it d'iufo licit drr slaw. Sprathe (1700I 
a DcAUach-holnn. Wortrrhiuh {^o\\\\n\t:t\ in colkiboralion wiili Lr^t liku 
J'uclimayrr and liarikti (1S02 1S21) ; Lntwurf cities jqiuiurii'^ystrHis 
Hath Zalileii and VcrliiUtitisseu {ii>02)\ (ilai;>iliti( a (J.So7i; Lehr- 
I'y'hfiuUc dcr bulini. S prarhc \ histiiutionc.i liueunr './nrirae dia' 

inti vrtcris (1822); Lntwurf sn eiuem allecmcnnn I'lyjn ^f'ffliou dcr 
slaw. Sprachen (j«Sr3); Slowauka .jitr Kcrnitur '* dec slaw. Literatur 
(i> 4 j.|) ; and a critical rdition of Jordaiu-s, Dc rchits (iilicis, for 
I’crtz’s Munumenta dermamac historicii. Si-c Pal;u:k v , J. l.h}bn>wrliys 
Lchen und gelchrtes Wiihen (1833). 

DOBRUDJA (Piiiigarian Dobriich, Rumanian Dobrogea), also 
written Dobrudscita, and Dobruja, a region of south-irastern 
Europe, bounded on the north and west by the Danube, on the 
east by the Tllack Sea, and on the south by Bulgaria. (1900) 
267,808 ; area, 6000 scj. m. 'J’be strategic imporlaiicc of this 
territory was recognized by the Romans, w'ho didcnded it on 
the south by “ Trajan’s Wiili,” a double rampjirt, drawn from 
('onstantza, on the Black Se:i, to the Danube. In later times it 
was utilized by Ru.ssians and Turk.s, as in the wars of 1828, 1854 
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and 1878, when it was finally wrested from Turkey. By the treaty 
of Berlin^ in 1878, the Russians rewarded their Rumanian allies 
with this land of mountains, fens and barren steppes, peopled by 
'Furks, Bulgarians, Tatars, Jews and other aliens ; while, to add 
to the indignation of Rumania, they annexed instead the fertile 
country of Bessarabia, largely inhabited by Rumans. After 1880, 
however, the steady decrease of aliens, and the development of 
the Black Sea ports, rendered the Dobrudja a source of prosperity 
to Rumania. 

DOBSINA (Ger. Dobschau), a town of Hungary, 165 m. N.£. of 
Budapest by rail. Pop. (1900) 5109. It is situated in the county 
of Gomor, at the foot of the Radzim (3200 ft. high) in the centrd 
Carpathians, and lies to the south of the beautiful Straezena 
valley, watered by the river Gdllnitz, and enclosed on all sides 
by mountains. In the vicinity are mines of iron, cobalt, copper 
and mercury, some of them being very ancient. But the most 
remarkable feature is a large cavern some 3f m. N.W., in which 
is an icefield nearly 2 acres in extent, containing formations 
which are at once most curiems and strikingly beautiful. This 
cavern, which lies in the above-mentioned Straezena valley, 
was discovered in 1870. Hie place was founded in the first half 
of the 14th century bv German miners. 

DOBSON, HENRY AUSTIN (1840 ^ ), English poet and man 

of letters, was born at Plymouth on the 18th of January 1840, 
being the eldest sr)n of George Clarisse Dobson, a civil engineer, 
and on his grandmother’s side of PVench descent. When he was 
about eight years old the family moved to Jlolyhead, and his 
first school was at Beaumaris, in the Isle of Anglesea. He was 
afterwards educated at (Coventry, and the Gymnase, Strassburg, 
whence he returned at the age of sixteen with the intention 
of becoming a civil engineer. lie had a taste for art, and in 
his earlier years r4.t the oflice continued to study it at South 
Kensington, at his leisure, but without definite ambition. In 
December 1856 he entered the Board of Trade, gradually rising to 
a principalship in the harbour department, from which he with- 
drew in the autumn of 1901. He married in 1868 Frances Mary, 
daughter of Nathaniel Bcardmore of Bro.xbournc, Herts, and 
settled at T^aling. His official career was industrious though 
uneventful, but as poet and biographer he stands among the most 
distinguished of his time. The student of Mr Austin Dobscni’s 
work will be struck at once by the fac^t that it contains nothing 
immature : there are no jiwemlia to criticize or excuse. It was 
about 1864 that Mr Dobson first turned his Jittcntion to composi- 
tion in prose and verse, and some of his earliest known pieces 
re main among h i s bes 1 . It was not until 1 868 that the appearance 
of St Paul's, a magazine edited by Anthony Trollope, afforded 
Mr Dobson an opportunity and an audience : and during the next 
six years he contributed to its pages .some of his favourite poems, 
including “ Tu Quoque,*' “ A Gentleman of the Old School,” “ A 
Dialogue from Plato,” and “ Hne Marqui.se.” Many of his poems 
in their original form w'cre illustrated -some, indeed, actually 
written to .support illustrations. By the autumn of 1873 
Dobson had produced sufficient verse for a volume, and put forth 
his Vignettes in Rhyme, which quickly passed through three 
editions. During the period of their appearance in the magazine 
the poems had rw'.eived unusual attention, George Eliot, among 
others, extending generous encouragement to the anonymous 
author. The little book at once introduced him to a larger public. 
The period was an interesting one for a first appearance, since 
the air was full of irtctrioil experiment. Swinburne’s bold and 
dithyrambic excursions into classical metre had given the clue 
for an enlargement of the borders of English prosody ; and, since 
it was hopeless to follow him in his own line without necessary loss 
of vigour, the ymets of the day were kwiking aboui for fre.sh forms 
and variations. It was early in 1876 that a small body of English 
poets lit upon the French forms of Theodore de Banville, Marot 
and Villon, and determined to introduce them into English verse. 
Mr Austin Dobson, who had already made surce.s.sful use of the 
triolet, was at the luvid of this movement, and in May 1876 he 
published in The Prodigals the first original ballade written in 
English. This he followed by English versions of the rondel, 
rondeau and villanelle. An article in the Cor nh ill Magazine by 


Mr Edmund Gosse, ** A Plea for Certain Exotic Forms of Verse,” 
appearing in July 1S77, simultaneously with Mr Dobson’s second 
volume, Proverbs in Porcelain, drew the general eye to the 
possibilities and achievements of the movement. The experiment 
was extremely fortunate in its introduction. Mr Dobson is above 
all things natural, spontaneous and unaffected in poetic method ; 
and in his hands a sheaf of metrical forms, essentially artificial 
and laborious, was made to assume the colour and bright 
profusion of a natural product. An air of pensive charm, of 
delicate sensibility, pervades the whole of these fresh revivals ; 
and it is perhaps this personal touch of humanity which has 
given something like stability to one side of a movement other- 
wise transitory in influence. The fashion has faded, but the 
flowers of Mr Dobson’s French garden remain bright and 
scented. 

In 1883 Mr Dobson published Old-World IdylU, a volume which 
contains some of his most characteristic work. By this time his 
taste was gradually settling upon tlic period with which it has 
since become almost exclusively associated ; and the spirit of 
the 1 8th century is revived in “ The Ballad of Beau Brocade ” 
and in “ The Story of Rosina,” as nowhere else in modern English 
poetry. In ” Beau Brocade,” indeed, the pictorial quality of his 
work, the dainty economy of eloquent touches, is at its very 
Ix^st : every couplet has its picture, and every picture is true and 
vivacious. The touch has often been likened to that of Randolph 
Caldecott, wdth which it has much in common ; but Mr Dobson’s 
humour is not so rollicking,” his portraiture not so broad, as 
that of the illustrator of “ John Gilpin.” The appeal is rather 
to the intellect, and the touches of subdued pathos in the 
“ Gentleman ” and “ Gentlewoman of the Old School ” are 
addressed directly to the heart. We are in the 18th century, but 
see it through the glasses of to-day ; and the soft intercepting 
sense of change which hang.s like a haze between ourselves anii 
the subject is altogether due to the poet’s sympathy and sensi- 
bility. At the Sign of the Lyre (1S85) was the next of Mr Dobson’s 
separate volumes of verse, although he has added to the body of 
his work in a volume of Collected Poems (1897). At the Sign 0) the 
Lyre contains examples of all his various moods. The admirably 
fresh and breezy “ I..adies of St James’s ” has precisely the 
qualities we have traced in his other 18th-century poems ] there 
are ballades and rondeaus, wdth all the earlier charm ; and in 
“ A Revolutionary Relic,” as in “ The C'hild Musician ” of the 
Old-World Idylls, the poet reaches a depth of true pathos which 
he docs not often attempt, but in which, when he seeks it, he 
never fails. At the pole opposite to these are the light occasional 
verses, not untouched by the influence of Pracd, but also quite 
individual, buoyant and happy. But the chief novelty in At the 
Sign of the Lyre was the series of “ Fables of Literature and Art,” 
founded in manner upon Gay, and exquisitely finished in 
scholarship, taste and criticism. It is in these perhaps, more than 
in any other of his poems, that we see how with much felicity Mr 
Dobson interpenetrates the literature of fancy with the literature 
of judgment. After 1885 Mr Dobson was engaged principally 
upon critical and biographical prose, by which he has added very 
greatly to the general knowledge of his favourite i8th century. 
His biographies of Fielding (18S3), Bnmck (1884), Steele (1886), 
Goldsmith (1S88), Walpole (1890) and Hogarth (1879-1898) are 
studies marki?d alike by assiduous research, sympathetic pre- 
sentation and sound criticism. It is particularly noticeable that 
Mr Dobson in his prose has always added sometliing, and often a 
great deal, to our positive knowledge of the subject in question, 
his work as a critic never being solely aesthetic. In Four French- 
women (1890), in the three seiies of Eighteenth-Century Vignettes 
(1S93-1894-1896), and in I'he Paladin of Philanthropy (1899), 
which contain unquestionably his most delicate prose work, 
the accurate dcUiil of each study is relieved by a charm of 
expression which could only be attained by a poet. In 1901 
he collected his hitherto unpublished poems in a volume en- 
titled Carmina Voiiva, Possessing an exquisite talent of defined 
range, Mr Austin Dobson may be said in his own words to 
have ” held his pen in trust for Art ” with a service sincere and 
distinguished. 
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DOBSON, WILLIAM (1610-1646)^ English portrait and 
historical painter, was born in London. His father was master of 
the alienation office, but by improvidence had fallen into reduced 
circumstances. The son was accordingly bound an apprentice 
to a stationer and picture dealer in Holbom Bridge ; and while 
in his employment he began to copy the pictures of Titian and 
Van Dyck. He also took portraits from life under the advice 
and instruction of Francis Clcyn, a German artist of considerable 
repute. Van Dyck, happening to pass a shop in Snow Hill where 
one of Dobson’s pictures was exposed, sought out the artist, and 
presented him to Charles I., who took Dobson under his protec- 
tion, and not only ^t to him several times for his own portrait, 
but caused the prince of Wales, Prince Rupert and many others 
to do the .same. The king had a high opinion of his artistic ability, 
styled him the English Tintoretto, and appointed him serjeant- 
painter on the death of Van Dyck. After the fjill of Charles, 
Dobson was reduced to great poverty, and fell into dissolnie 
habits. He died at the early age of thirty-six. Excellent 
examples of Dobson’s portraits are to be seen at Blenheim, 
Chatsworth and several other country seats throughout England. 
The head in the “ Decollation of St J ohn the Baptist ” at Wilton 
is said to be a portrait of Prince Rupert. 

DOCETAE, a name applied to those thinkers in the early 
Christian Church who held that Christ, during his life, had not 
a real or natural, but only an apparent (SokcIv, to appear) or 
pliLintom body. Other explanations of the or appear- 

ance have, however, been suggested, and, in the absence of any 
statement by those who first used the word of the grounds on 
which they did so, it is impossible to determine between them 
with certainty. The name Docetae is first used by Theodorct 
(Ep, 82) as a general description, and by Clement of Alexandria 
as the designation of a distinct sect,i of which he says that Julius 
Cassianus was the founder. Docctism, however, undoubtedly 
existed before the time of Cassianus. 'Die origin of the heresy is 
'lO be sought in the Greek, Alexandrine and Oriental philosfiphiz- 
ing about tlie imperfection or rather the essential impurity of 
matter. Traces of ii Jewish Docetism are to be found in Philo ; 
and in the Christian form it is generally supposed to be combated 
in the writings of John * and more formally in the epistle.s of 
Ignatius.® It differed much in its complexion according to the 
points of view adopted by the different authors. Among th(^ 
Gnostics and Manichaeans it existed in its most developed type, 
and in a milder form it is to be found even in the writings of the 
orthodox teacher.s. The more thoroughgoing Docctae as.sumed 
the position that Christ was born without any participation of 
matter ; and that all the acts and sufferings of his human life, 
including the crucifixion, were only apparent. They denied 
accordingly, the resurrection and the ascent into heaven. To this 
class belonged Dositheus, Saturninus, Cerdo, Marcion and their 
followers, the Ophites, Manichaeans and others. Murcion, for 
example, regarded the body of Christ merely as an “ uinlira,” a 
“ phantasma.” His denial (due to his abhorrence of the world) 
that Jesus was born or subjected to human development, is in 
striking contrast to the value which he sets on Christ’s death on 
the cross. ITie other, or milder school of Docetae, attributed to 
Christ an ethereal and heavenly instead of a truly human body. 
Amongst these w'ere Valentinus, Bardesanes, Basilides, Tatian 
and their follow^ers. They varied considerably in their estimation 
of the share which this body had in the real actions and siiftering.s 
of Christ. Clement and Origen, at the head of the Alexandruin 
school, took a somewhat subtle view of the Tnciimation, and 
Docetism pervades their controversies with the Monarch ians. 
Hilary especially illustrates the prevalence of naive Docel ic views 
as regards the details of the Incarnation. Docetic tendencies 

' Not a distinct Sv.ct, but a continuous type of Chiislolo"}’. Hipj>o- 
lytus, bowever (Pktlosophumena, viii. S-ii), speaks of a definite party 
who called themselves Docetae. 

* 1 F.p. iv. 2, ii. 22, V. 6 , 20; 2 Ep, 7, cf. Jerome {Dial. adv. 
Lucifer . § 2^. Apostolis adhuc in saeciilo siipcrstitibus, adhuc apud 
Judueani Ciiristi .sanguine recenti, phantasma Domini corpus 
asscrebatur 

^ Ad Trail. 9 f., Ad Smyrn. 2, 4, Ad Ephes. 7. Cf. Polycarp, 
Ad Phil. 7. 
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have also l^een developed in later periods of ecclesiastical history, 
as for example by the Priscillianists and the Bogomils, and also 
since the Reformation by Jacob Boehme, Menno Simons and a 
small fraction of the Anabaptists. Docetism springs from the 
same roots as Gnosticism, and the Gnostics generally held 
Docctic views (see Gnosticism). 

DOCHMIAC (from Gr. SoxpJ, a hand’s breadth), a form of 
verse, consisting of dockmii or pentasyllabic feet (usually o . o ). 

DOCK, a word applied to (i) a plant (see below), (2) an 
artificial basin for ships (sec below), (3) the 'fleshy solid part of 
an onimars tail, and (4) the railcd-in enclosure in which a 
prisoner is placed in court at his trial. Dock (i) in O.E. is 
docce, represented by Ger. Dockea-bldtier, O.Fr. docqitc^ Gael. 
dogha ; Skeat compares Gr. SapKov, a kind of parsnip. Dock (2) 
appears in Dutch {dok) and English in the i6th centur}- ; thence 
it was adopted into other languages. It has been connected with 
Med. I*at. doga, cap, Gr.^o receptacle, from hL\€trOaij to receive. 
Dock (3), e.specially used of a horse or dog, appears in English 
in the 14th century ; a parallel is found in Teel, doche, stumpy 
tail, and Ger. Dockc, bundle, skein, is also connected with it. 
This word has given the verb “ to dock,” to cut .short, (uirtail, 
especially used of the shortening of an animars tail by severing 
one or more of the vertebrae. The English Kennel tiliib (Rules, 
revised 1907) disqualifies from prize- winning dogs wiiose 
tails have been docked ; se\ eral l>reeds artr, howex er, excepted, 
e.g. varieties of terriers and sf)aniels, poodles, and such 
foreign dt'gs as may from time to time be deterruined by the 
c'ub. ‘rhe prisoner. s' dock (4) is apparently to be referred to 
Flem. dok, pen or hutch. It was probably first used in thieves’ 
.slang ; according to the New English Didiotuiry it was known 
after 1610 in “ bail-clock/’ a room at the corner of the Old 
Bailey left open at tire top, “ in which during the trials arc put 
some of tlie malefactors ” (Scots. Mag., 

DOCK, in botany, the name applied to the plants constituting 
tli(‘ s^iction Lapathiim of the genus Rnmrx, natural ord<T Polygon- 
;ice:ie. They are biennial or perennial herbs with a stout root- 
stock, and glabrous lincar-lancarolate or oblong-lance()lat(^ leaves 
with a rrmnded, obtuse or hollowed base and a more or less wavy 
nr crisped ip \rgin. Tlie flowers are arranged in more or less 
crowded whorls, the whole forming a denstrr or looser panicle ; 
they are generally perfect, with six sepals, six stamens and a 
three-sided ovary bearing three styles w'ith much-cliv idecl stlgmiis. 
The fruit is a triangiiUir nut enveloped in the three enlarged 
leathery inner sepals, one or all of w'hich bear a tubercle. In the 
common or broad-leaved dock, Rumex ohtnsiloUus, the fljjwer- 
stem is erect, branching, and 1 8 in. to 3 ft. high, with large radi('al 
leaves, heart-.sbaped at th«j [lasc, and more or less blunt ; the 
other leaves arc more pointed, and have shorter stalks. The 
whorls are many -flowered, clo.se to the stem and mostly leariess. 
'Phe root is many-hcaded, black externally and yellow within. 
The flowers appear from June to August. In autumn the whole 
plant may become of a bright red colour. It is a troublesome 
weed, common by roadsides and in flclds, pastures and wastes 
places throughout Eurojx'. The great water dock, R. hydro- 
la pathum, ]>elievcd to be the herha britannica of Pliny {Nal. Hist. 
XXV. 6), is a tall-growing species ; its root is used as an anti- 
scorbutic. Other British species arc R. crispus ; R. conglomeralus, 
the nK)t of which has been employed in dyeing ; R. sanguineus 
(bloody clock, or bloodwort) ; R. palnstri^ . R. pulcher (fiddle 
dock), with fiddle-shaped leaves ; R. nwritimns ; R. aquaticus ; 
R. pratensis. The naturalized spccie\s, R. alpintts, or “ monk’s 
rhubiirb,” was early cultivated in Great Britain, and was ac- 
counted an excellent remedy for ague, but, like many other such 
drugs, is now discarded. 

DOCK, in marine and river engineering. Vessels require to 
lie afloat alongside quays providecl with suitable appliances in 
sheltered sites, in ord(T to discharge and take in cargoes cori- 
veniently and expeditiously ; and a basin constructed for this 
purpose," surrounded by quay walls, is knowm us a dock. I'he 
term is specially applied to ba.sins adjoining tidal rivers, or close 
to the sea-coast, in which the water is maintained at a fairly 
uniform level by gates, which are closed when the tide begins to 

viiT. 12 
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fall, as exemplified by the Liverpool and Havre docks (figs, i ' Low-lying land adjoining a tidal river or estuary frequently 
and 2^ Sometimes, however, at ports situated on tidal rivers provides suitable sites for docks ; for the position, being more 
their tidal limit s as at Glasgow (fig. 3), Hamburg and I or less inland, is ^leltered ; the low level reduces the excavation 
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SCAirC tt 0,0 00 • I. — Liverpool Docks, North End. 
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I'lr,. 2. “ TTsivro Docks and Outer I J arbour, 
established on the soa-coast of lideless seius, such as the Medi- 
terranean, on account of the rivers being barred by deltas at 
their outlets, like the Rhone and the TiVu r, and thus rendered 
inaccessible, open basins, provided with quays and protected by 



breakwaters, furnish the necessary commercial requirements for 
sea-going vessels, as for example at Marseilles (fig. 5), Genoa, 
Naples and Trieste. These open basins, hov'ever, are precisely 
the Siime as closed docks, except for the absence of dock gates ; 
and the accommodation for shipping at the quays round basins 
in river ports is so frequently supplemented by river quays, 
that closed docks, open basins and river quays are all naturaily 
included in the general consideration of dock works. 


required for forming the docks, and enables the excavated 
materials to be utilized in raising the ground at the 
sides for quays ; and the river furnishes a sheltered 
approach channel. Notable instances of these are the 

docks of the ports of London, Liver- 
pool, South Wales, Southampton, 
Hull, Belfast, St Nazaire, Rotter- 
dam, Antwerp and Hamburg. Some- 
times docks are partially formed on 
foreshores reclaimed from estuaries, 
as at Hull, Grimsby, Cardiff, Liver- 
pool, Leith and Havre ; whilst at 
Bristol, a curved portion of the river 
Avon was appropriated for a dcjck, 
and a .straight cut made for the river. 
By carrying docks across sharp bends 
of tidal rivers, upper and lower en- 
trances can be provided, thereby con- 
veniently separating the iniand and 
sea-going traffic ; and of this the 
London, Surrey Commercial, West 
India, and Victoria and Albert docks 
arc examples on the Thames and 
Chatham dockyard on the Medway. 
Occasionally, when a small tidal river 
has a shallow entrance, or an cstuiiry exhibits signs of silting up. 



Fig. 4.— Southampton Docks and River Quays. 

docks alongside, formed on foreshores adjoining the sea-coast, 
are provided with a sheltered entrance direct from the sea, 


Rouen, and at some ports near the se*a-coast, such as Southampton 
(fig. 4) and New' York, the tidal range is sufficiently moderate 
for dock gates to be di.spcnsed with, and for open basins and river 
quays to serve for the accommodation of vessels. For ports 
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as exemplified by the Sunderland docks adjacent to the of suction dredgers in sand (see Dredge)^ together with the 
mouth of the river Wear, and the Havre docks at the outlet increasing draught of vessels, has resulted in a considerable 
of the Seine estuary (fig. 2). Some old ports, originally estab- increase being made in the available depth of rivers and channels 
lished on sandy coasts where a creek, maintained by the influx leadmg to docks, and has necessitated the making of due 
and efflux of the tide from low-lying spaces near the shore, allowance for the possibility of a reasonable improvement in 
afforded some shelter and an outlet to the sea across the beach, determining the depth to be given to a new dock. On the other 
have had their access improved by parallel jetties and dredging ; hand, there is a limit to tlie deepening of an approach channel, 
and docks have been readily formed in the low-lying land only depending upon its length, the local conditions as regards 



separated by sand cluneis from the sea, as at (lalais, Dunkirk silting, and the resources and prospects of trade of the port, for 
(fig. 6) and Ostend (see Harbour). Id sheltered places on every addition to the depth generally involves a corresponding 
the sea-coast, docks have sometimes been constructed on low- increase in the cost of maintenance. 

lying land bordering the shore, with direct access to the sea. At tidal jxirls the available depth for vessels should be. 
as at Barrow and Hartlepool; whilst at Mediterranean ports reckoned from high water of the lowest neaji tides, us tiie standard 
open basins hsive been formed in the sea, by establishing cpiays which is certain to be reached at high tide : and the period 
along the foreshore, from which wide, solid jetties, lined with i during which docks can be entered at each tide? depends upon the 
quay walls, are carried into the sea at intervals at right angles t*) : nuliire of the approucli cluinnel, the extent of the tidal range and 


the shore, being sheltered by an outlying break- 
water parallel to the coast, and reached at each 
end through the openings left between the projecting 
jetties and the breakwatti, as at Manscilk^s (fjg. 5) 
and Trieste, and at the extensions at Genoa (see 
Harboltr) and Naples. Where, however, the basins • 
are formed within the partial protection of a buy, 2 
;is in the old ports of Genoa and Naples, the re- ^ 
quisite additional shelter has been provided by 
converging breakwaters across the opening of the * 
bay ; and an entrance to the port is left bet ween g 
the breakwaters. The two deep arms of the sea at 3 E 
New York, known as the Hudson and East rivers, 
arc so protected by Staten Island and Long Island 
that it has been only necessary to form open basins 
by projecting wdde jetties or quays into them from 



the west and east shores of Manhattan Island, and 

from the New Jersey and Brooklyn shores, at in- 

terv'als, to provide adequate accommodation for Atlantic liners 

and the sea-going trade of New York. 

riie accessibility of a port depends upon the depth of its 
approach channel, which also determines the depth of the docks 
or basins to wh’ch it leads ; for it is useless to give a 
^ much in excess of the depth down to 
which there is a prospect of carrying the channel by 
which it is reached. The great augmentation, however, in the 
power and capacity for work of modem dredgers, and especially 


Fig. Ti. — Dunkirk Docks and Jetty Chaiinc!. 

the manner in which the entrance to the docks is effec led. Tims 
where the tidal range is very large, as in the Severn estuary, the 
approach channels to some of the South Wales ports are n<;arly 
dry at low water of spring tides, and it w'ould be imiiossiljle to 
make these jiorts accessible near low tide ; whei'eas at high 
water, even of neap tides, vessels of large draught can enter their 
docks. At Liverpool, with a rise of 31 ft. at efjuinoctial spring 
tides, owing to the deep channel between Livcrpcxjl and 
Birkenhead and into the outer estuary of the Mersey in Liverpool 
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Bay, maintained by the powerful tidal scour resulting from the 
fUling and emptying of the large inner estuary, access to the 
river by the largest vessels has been rendered possible, at any 
stale of the tide, by dredging a channel through the Mersey bar ; 
l)ut the docks cannot be entered till the water has risen above 
half-tide level, and the gates are closed directly after high water. 

A large floating 
landing - stage, 
however, about 
half a mile in 
length, in front of 
the centre of the 
clocks, connected 
with the shore by 
several hinged 
bridges and rising 
and falling with 
the tide, enables 
Atlantic liners to 
come alongside and 
take on board or 
disembark llieir 
passengers at any 
lime. 

Comparatively 
small tidal rivers 
offer the best 
opportunity of a 
considerable im- 
provement in the 
approach channel 
to a port ; for they 
can i)e con\’(Tted into artificially deep channels by dredging, 
and their Tucessary maintenance is somewhat aided by the 
inerttased inlhix and efflux of tidal water due to i\u* lowering 
of the low-’.vjiter line l)y the outflow of the ebb tide being facili- 
tij-ted by the deepening. 'I'hus systematic, contir.ucnis dredging 
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h'lG. S. — Barry Docks. 

in the Tyne and the Clyde has raised the Tyne ports and 
Glasgow into first-class ports. In large tidal riv'crs and estuaries, 
(i )cks shtnild be placed alongside a concave bank which the deep 
navigiible channel hugs, as effected at Hull and Antwerp, or 
close to a I'm Tina ncntly deep channel in an (\stiian’, such as chosen 
for Gjirr.ton and the entrance to the Alanchcstcr ship canal at 
Eastham in the inner llTersey estuary, and for Grim.shy and the 
authorized Illingham dock in the Humber estuary ; for a channel 


carried across an estuary to deep water requires constant dredging 
to maintain its depth. Occasionally, extensive draining works 
and dredging have to be executed to form an adequately deep 
channel through a shifting estuaiy’' and sludlow river to a port, 
as for instance on the Wescr to Bremerhaven and Bremen, on 
the Seine to Honfieur and Rouen, on the Tecs to Middlcsborough 
and Stockton, on the Ribble to Preston, on the Maas to Rotterdam 
and on the Nervion to Bilbao (see River Engineering). South- 
ampton possesses the very rare combination of advantages of a 
well-sheltered and fairly deep estuary, a rise of only 12 ft. a1. 
spring tides, and a position at the head of Southampton Water 
at the confluence of two rivers (fig. 4), so that, with a moderate- 
amount of dredging and the construction of quays along the lower 
ends of the river with a depth of 35 ft. in front of them at low 
water, it is possible for vessels of the largest draught to come 
alongside or leave the cjuays at a.ny state of the tide. This 
circumstance has enabled Southampton to attract some of the 
Atlantic steamers formerly running to I.iverpool. 

Ports on tideless seas have to lx? placed where deep water 
approaches the .shore, and where there is an absence of litionil 
drift. The basins of such ports are always accessible for vessels 
of the draught they provide for ; Imt they rerjuire most efficient 
protection, and, unlike tidal ports, they are not able on ex- 
ceptional occasions to admit a vessel of larger drauglit than the 
lusins have been formed to accommodate. Occasionally, an old 
port wlu)se approach channel has become inadequate for modern 
vessels, or from w'hich the sea has receded, has been provided 
with deep access from tlie sea by a ship canal, as exemplified by 
Amsterdam and Bruges ; whilst Manchester has become a sea- 
port by similar v.orks (sec Manctiesiek Ship Can at,). In sucli 
cases, however, perfectly sheltered open bitsins arc formed inland 
at the head of the ship canal, in the most convenient available 
site ; and the size of vessels that can use the port depends wholly 
on tile dimensions and facility of access c)f the ship canal. 

Docks n-cjuin? to so designed that they may provide the 
niaximum length of quays in pro])or|ion to the 'W'Oler area consistent 
wfith easy access for vessels to the t|ua\'s ; but often the sj>ace 
available does not admit of the adoption of 
the best forms, and the design has 
to bt* made as suitable as pracli- 
cable under the existing conditions. ^ 

On this account, and owing to the small size 
of vessels in former times, the clocks of old 
])orts present a great variety in siz (3 and 
arrangement, being for tlie most part narrow 
and small, forming a sort of string of docks 
communicating with one another, and pro- 
vided with 1(m:Us or entrances at suitable 
points for their common use, as noticeable 
in tlie older J..ond()n and Liver]H3ol doi;ks. 
Though narrow tiiii l.)er jel l ies were introduced 
in some of the wider London docks for iii- 
cr(*asing the length of quays by placing 
vcrssels alongside them, no deliaile arrange- 
ment of docks was adoi^ted in carrying out 
tlur largt* Victoria and .'\lbcrt docks between 
i.S5oand i88o; whilst lh(^ Victoria dock 'W'as 
made wide with solid quays, provided with 
■warelious(\s, projecting from the noiThcTn 
quay wall, therel)y affording a large accom- 
modation for vessels lying end on to the 
north quay, the Albert clock subsequentiy 
constructed was given about half the width 
of the earlier dock, but made much longer, so 
that vessels lie alongside the north and south 
quays in a long line. This change of form, 
however, was probabl}' dictated by the 
advantage of stretching across the remainder 
of the wide l.)end. in order to obtain a second 
entrance in a lower reach of the river. The 
Tilbury docks, the lalcst and lowest docks 
on the Thames, wei'C cemstructed on the most approved modern 
system, consisting of a scries of branch docks separated by -wide, 
weli-oquipptxl solid quays, and opening straight into a mam dock 
or basin communicating with the entrance lock, in wiiicli vessels 
can turn on entering or leaving the docks (fig. 7). The most 
recently constructed Idverijool docks, also, at the norihcrn end 
have been given this fonn; and the older docks adjoining them 
to the south have been transformed by reconstruction into a 
similar series of branch docl:s opening into a dock alongside the 
river wall, leading to a half-tide basin or river entrances (fig. i). 
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Tlie Manchester and Salford docks were laid out on a precisely 
similar system, which was also adopted for the most recent docks 
at Dunkirk (fig. 6) and Prince’s dock at Glasgow (hg. 3), and 
at some of the principal Rhine jiorls ; whilst the Alexandra dock at 
1 -iiill resembles it in principle. The basins in tidele.ss seas have 
naturally been long formed in accordance with this system (tig. 5). 
Tiic Barry docks funiish an example of the special arrangements 
for a coal-shipping port, w'ith numerous coal-tips served by sidings 

(fis- 8)- 

Tidal basins, as they are termed, are generally interposed in the 
ducks of London between the entrance locks and the docks, with the 
object of facilitating the passage 01 vessels out of and into 
hifiid docks before iiiid after high water, by lowering tfie 

taumtiQe ^ater in tlie basin as soon as the tide has risen suificieiitly. 
baaittM. opening the lock gates directly a level has been 

formed with the tide in the river. Then the vessels which have 
collected in the basin, wlien level witli the dock, are readily passed 
successively into the river. The incoming vessels are next brought 
into the basin, and the gat«*s are closed ; and the water in the basin 
having been raised to the Je\'el in the dock, the gates shuitiiig oft 
tile basin fioin the dock wlien the water was lovvert;d arc oi>ened, and 
the virssels are admitted to the dock. In tliis manner, by riieans of 
an inner pair of gates, the basin can be used as a large lock without 
unduly altering the water-level in tlie dock, and saves tlic delay of 
locking most of the vessels out and in, the lock being only used for 
till! smaller vessels leaving early or coming in late on the tide. Similar 
tidal basins have also been provided at Cardifl', Penarth, Barry (iig. 8), 
Sii.nderland, AiitAv<?ip and other docks. 

The large half-tide docks introduced at the most modern Liverpool 
docks (Iig. i) serve a similar purpose as tidal liasins ; but luring inucl'i 
larger, and approached liy entrances instead of locks, the exit and 
entrance of vessels are effected by lowering their water-le-x'el on a 
j'i.sing tide, and optniing tlie gates, which an* then closed at high water 
!(• previrnt tlie lowtrring of the water-level in tl*e dock, and to avoid 
e losing tlu: gates against a stroiig issuing current. 

The tidal basins outside the locks at Tilbury and Barry are 
quite 0])t*n to the tide, and have been carried down to 24 ft. and ib it. 
respectively below low water of spring tides, in order to alTorcl vessels 
i.i deep sheltered approach to the lock in each case, available at or 
nt'ar low water (figs. 7 and 8). Such basins, however, open to a 
considiirable tidal range where liie water is dt*nsi ly charged with 
sill, are c?:]>osed to a large depo.S 2 t in the hurly still water, and th»‘ir 
rijpHi has to be constantly inaintaiiuul by sluicing or dredging. 

Where the range of title is moderate, or on large inland rivers, 
li'xks or basins are usefully supplemented by river ([luiys, w'h.ich 
though subject to changes in the water-level, and exposed 
/aver currents in the river, are very convenient for access, 

vtfeye. sonieiimos very advantageously cmployiul in 

regulating a ri\'cr and keejiing up its banks wlien deepened by 
dretlging. Generally 10 to 12 ft. is the limit of the tidal range con- 
venient for the adoption of open basins and river quays ; but the 
banks of the Tyn«^ have liceii utilized for quays, jetties and coal- 
staitlis, with a somcwdiat larger inaxinium tidal range ; and a long 
line of quays stretching along tlie riglit Inink of the rJcheldt in front 
of .\iitwcr]), constructed so as to regulate tliis reach of the river, 
accommodates a large sca-going traiJic, with a rise at .spring tides 
of 15 ft. 

When a dock has to be formed on land, the excavation is effected 
by men witii barrow's and jiowerful steam navvies, loading into 
^ wagons drawm in trains by locomotives to the place of 

. deposit, usually to raise the land at the sides lor forming 

twaatbr Diiectly the imdergroimd water-level is n?;.iched. 

* the water has to be reniovei.1 from the excavations by 
i^iunp.; raising the inflowing water from sump.s, lined with timber, 
.‘.link down below tlie lowest foundations at suitable positions, so 
lliat the lower portions of the dock w^alls and sills of the Iwk or 
eu trance may be built out of water. A coflerdam has to be constructtul 
extending oat from the bank of the river or ap]>roach chaiiiurl 
in front of the site of the proposed entrance or lock, so that the 
excavations for the entrance to the dock may be jnislied forwards, 
arid the lock or entrance Vuiilt under ibs protection. Sometimes the 
lowest portion of the excavation for tlu? dock can be accomplished 
economically by drcd.ging, after the dock walls and lock have been 
completed and the water admitted. 

Where a dock is partially or w'holly con.s:tructed on reclaimed land, 
tlie reclamation bank for enclosing the? site and excluding the title 
has to be imdtjrtaken first by tipping an embankment from each 
end with wagons, ]>rotccted and consolidated along its outer lot; 
iiy rubble stone or chalk. When the ends of the embankments are 
a].iproaching one another, it is essential to connect them by a long 
k)w bank of selected inateriaLs brought up gradually in successive 
layers, and retaining the water in the enclosure to the level of tins 
bank, so that the influx and efflux of the tide, tilling and emptying 
the reclaimed area, may take place over a long length, and in smaller 
volume as the low bank is raised. In this w'ay a reduction is effected 
of the tidal current in and out, which in the case of a large enclosure 
and a considerable tidal range, would create such a scour in the 
r arrowing gap between two high embankments as to wash away 
tiieir ends and prevent the closing of the gap. Occasionally the final 
ciosuie is effected by lowering timber panels in gioovcs between 


a scries of piles driven down at intervals across the gap. On I he 
closing of the rccUuiuition bank the wati*T is pumped out ; and 
the excavation is carried on in the ordinury Tiiatiner. It is ^•l’ry 
important that such an embankment should be carried well above 
the level of the higliesl tide wliicli might be raised by a high wind ; 
and ill ex]iosed sites, the outer slope of the bank should be protected 
by pitcLiiig from tl:e action of waves, for any overtopping or ero.‘;ion 
of the b:mk might resull in a laii,e breach Lliroiigl*. it. and the flooding 
of the works inside. 

Dtx.ks are generally surrounded by walls retainmg IV.c quays, 
alongside which vessels lie fo'- discharging and iakiiig in cargoes. 
In order to ascertain the nature of the strata upon whicVi 
liiese walls have to iie foimded, borings an; taken ai lUt 
outset to the requisite de])tli al. iut»;rva.ls iu'.it I he line 
of the walL. but inside tiie dock aiea if tlu; pii icing ^j\"ovkwmUB. 
quicksand is antici])ated, as in excavating for ihe ibuiidalions, llurst; 
holes might, give rise to the outflow, under pit >smi , tif iiuderlyiug 
quicksand into llie lonndatioiis. As deth.s are generally forintd iu ;n- 
rivers or estuiiries, these strata are commonly alluvial ; luit being 
situated at some dejJlh below the siirl:i.(:e, Hu y are iisiialJy laiiJy 
hard. When they coiirasi of gravel, clay 01 iirni sand, the walls 
can be founded on the naHiral l)ottom excavated a lew fe(;t In low 
the bottom of tlie dock, their weight being soinewiiat disliibiitf tl by 
making them rest on a l>ro;ul beil of concr.de lillin;; iij) the excavi.- 
lion at the bottom. When, however, hue sand or silt, charged wifn 
water, or quicksand is lueL with at the required deplh, tin; necessary 
punqiing ami excavation for tin; loundatioiis might occasion the 
influx ol sand or <.;iIl willi the walei- into tlie exravalions, leatling 
to settlement and slips; or the soft sliaLiiiii niigiit bi loo thick to 
ri;movc. 'l ire wall may then be J'ouiideil on bearing jiiies iliiv eii down 
to a .solid strati'in, ami having their tops joined logellier bv walinys 
and planking, or l»y a layer of concrete, upon whicli the vviift is biiih. 
Or ilie soft stratum can be enclosed W'ith a double row 'if s! « et pilin'- 
along the front and back of the line of wall, by which it sometimes 
becomes sullicit^niiy con lined and consolidated to sustain the wi-ieht 
of the wall on a broad loumlation of concrete ; or it can be >. \cavali d 
williout any danger of sand or sill, running m from oulsule ; vri.ilst 
ihosUeetpilingatl.hu back relieves the wall to .sonu? extent I '(a-: 
tlie pressure of the eart h bi*hind it, and in front retains Hie wall 
sibling forwards. Firmer foundations have been obiained by siiikir ; 
brick, concrete or masonry wells through soft ground lo a sold 
stratujii, upon wliicli t he dock wall is biiill . Clusters of small concrea- 
cylinders, in sets of three, in front, and a line cf double cylinders at 
the liuck, were used for the loundations of Hie walls of .1 Wince’s 
at Glasgow'. Wells of nibble masonry were sunk in the silty lore 
.shore of the Seine v'sluary for Hu* walls of the Ik-llot docks at liavro : 
and they serveil as ])u rs. connected by arches, lor tin* lumidatioiisof e. 
contiuiioiis dock wall above, being carried down to a rouMileraide 
depth tlnough alluvium at. the St Nazaiie, Bonli aiix ami liocliefoi i 
docks. Tliese well foundations, derived from Hm ok^ Indliiii sy.stein, 
arc built iqi upon a cuib, sometimes fnrnisheil wiHi a. culling edge 
imderneatli, and gradually sunk by excavating inside ; and eveiitii- 
ally the central hollow is tilled up solid wilh conciele or nia.^eury. 

The walls round a clock serve as retaining walls to k; * ;) np Hie 
quays ; and thoiign Hu y have ihe support of tlu* wader in iroiil. ol 
them wdien Hie docks are in use. tlu y have to sustain t*!e lull piessnn- 
of the tilling at Hac bai l: on the couqileticai of Hie dock I ( lore the 
water is udinitied. Th<*v* have, accordingly, to be increased m 
thickness downwards U; support the pressiin; mcre.isiio’, 
with Hn* de]Ath. Tliis]>rcssmv, with perfcciiy di v inah iial, 
would be re])Tesi;ntvd by the weight; of half H e* ]»ri:an of 
tilling lietw'eeii Hie natural slope of the materia i behind and the back 
of the v-all ; but: Hie jiressiire is c^ileii incicaseU by the :;'j'.;umiihil; n 
of w'ulerat the back, whicli, with inie silty 
backing, is liable to exert a sort of liuid 
pressure against the wall jironorlionalo to 
the density oi Hie ini.xture of siiL and water. 

The increast; of thickness tow aids tli .* ba.se 
used formerly to be effected by a batter on 
tJie face, as wt;!?. as by slijps out at the back ; 
but the vertical toi in now given to the .sides 
of Large vessels necessitates a corresponding 
fairly vertical face for Hie wall, to ]jrcveiil 
thi; upper part of the vessel being kei>t 
iniduly awray from the quay, lixamples cd 
the most modern types of dock walls are 
given ill figs. 9 to 12. 

The height of a docl; wall depencls ujiou 
the deiiHi of water always availabk; foi' 
vessels, at tideless sea- ports and at ports 
removed from tidal iii/luenccs, such as Man- 
Chester, Bruges and tbe jiortson the Rhine; 
tlu.s depth should not be less than 28 to 30 ft. for largi; .sea -going 
vessels, together wilh a margin of 5 to 8 ft. above Hu: iioririal water 
level for the rpiavs, and Hu; foundations below. At tidal jiorls, 
however, an addition has to be made equal to the diiltTcnce. in 
height between the high-water levels of .spring aiui neap Hdc > ; .so 
that at ports w'ith a large tidal range, such as the South \\ales 
ports on the Sev'ern estuary and Tdveqiool. specially hivh (lock 
walls are iieccsjiary. Under iiormul coiulitions, a dock wall .slumld 
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be given a widtJi at a height half-way between dock-bottom and 
quay-level, equal to one- third of its height above dock-bottom, and 
a w'idth of half this height at dock-bottom. 

Dock walls are constructed of masonry, 
brickwork or concrete, or of concrete with a 
facing of masonry or brickwork. Masonry is 
adopted where large stone quarries are readily 
accessible, in the form of rubble masonry with 
rlresscd stone on the fiace, as for instance at 
the Hull and Barry dcKks, and forms a very 
durabUr wall ; but strong overhead staging 
carrying powerful gantries is necessary for 
laying large blocks. Brickwork has Inicn often 
used wliere bricks are the ordinary building 
material of the district or can be made on the 
^^*’*^*‘** requires only ordinary' scaffolding ; 
*.V» • ’ j ''ViU and harder or pressed bricks are employed for 
the tacework. Concrete is very commonly 
resorted to now where sand and stones arc 
readily procured ; and where clean, sharp 
sand and giavel are found in thick layers in 
th(.* excavations for a dock, as in the alluvial 
strata bordcjring the Thames, dock w'alls can 
be constructed cheaply and econ(Jtuically with 
concrete deposited within tinil)er framing, 
dispensing with regular scafloldiiig and skilled 
labour. Sucli w'alls require to be given Ji facing of strougfT con- 
crete, or of blue bricks, as at Tilbury, to guard against abrasion 
by vessels, chains and ro]»es; and dock walls are commonly iiro- 
vided at llu; top w'ith granite or other hard stone coping where the 
wear is greatest, ^'lu^ foundations for dock walls an; excavated in 
a trench below dock-bottom, only lined 
- with timbering where the faces of the 
trench cannot stand for a short time 
without support, and with sheet piling 
through very unstable silt or sand ; and 
the trench is conveniently lilled u]> solid 
^ withconcrete, carried f)u I insliort lengths 

4 L .v/. I in untru.slworthy ground. To reduce 

tlie amount oi filling behind thew'all, the 
excavation at the back above dock- 
l)Ottoin, preparatory lor the trench, is 
given as stetq) a slope as practicalilc, 
supported sometimes towards the base 
I by timbering and struts; but occfision- 

jtc; ^ ^ all}' the wall is built within a timbered 

^ trench carricid dowm to the required 
(lepili, before the excavation for llu* 
dock in front of it has been executed, as 
effected at Tillniry. The filling at tht; 
back is thus reduced to a minimum, and 
the lower portion ot the. excavation can 
be acconi] dished by dredging, if exjx-di- 
eiit .after t he admission of the water, the 
i lock wall i n t his w'ay 1 leing ex] »ost?d to tl u; ksast ])os:siblepres.sure behind. 

The walls of open basins are often constructed out of waliT 
]U'eeist^y like dock walls, as in the case of the basins fonning the 
Manchester, Bruges and Gltisgow docks ; and basin walls open 
to the tide, as at Cjlasgow and in tlie tidal ba.sin outside Tilbury 
docks (fig. 7), dilfer only Ironi d<H'.k 
w'iills in Ix'ing ex])oaed to variations 
in the pressure at tlie back resulting 
from the lowering of tlie wah’r-Jevel 
in front, w'hich is, iiuh'ed, shared to 
some extent by the walls round closcil 
docks where the diffeiyuice in the higl>- 
~j W/////^ -y- water le\'cls of sin ings and neaps 

err '^/////////Az 1 is considerable. The walls, however, 

round Ixisins in tidcless seas, such as 
Marseilles, occasionally those inside 

"p harbours, and especially quay walls 

j j • along rivers and round open basins 

^ alongsifle rivers, have to be constructed 
under waiter. 

At Maist'illes, the simple expedient 
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reached sea- level, and then 


was long ago adopted of constructing 
the quay walls lining the ba.sins formed 
in the sea, by depositing tiers of large 
concrete blocks on a rublile foundation, 
one on top of the othi?r. till they 
building a solid masonry quay w'ail 
Q tMMin water on the top up to quay-level, faced with ashlar 

aaa river lacing backed by rubble for some distance 

Quay wallM water-level. The same .system was em- 

foanded for tht? quay walls at Trieste, and at Genoa and 

uader other Italian ports. A quay wall inside Marmagao har- 
water, bour, on the wrest coast of India, w'as erected on a founda- 
tion layer of rubble by the sloping-block system, to 
provide against unequal settlement on the soft bottom (see Break- 
water). The quay walls alongside the river Liftey, and round the 
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adjacent basin.s below Dublin, were erected under water by building 
rubble-concrete blocks of 360 tons on staging carried out into the 
water, from which they 
were lifted one by one by a 

powerful floating derrick, ” 

which conveyed tlie block 
to the site, and deposited 
it on a levelled bottom at 
low tide in a deq^th of 28 
ft., raising the wall a little 
above low' water. After a 
row of these blocks had 
been laid, and connected 
together by filling tlie 
grooves formed at the sides 
and the interstices between 
the blocks writh concrete, 
a continuous ma.soiiry wall 
faced with ashlar was built 
on the top out of water. A 
quay wall was built up to 
a little above lowr w'atcr 011 
a similar principle at Coik, with three smaller blocks a.s a founda- 
tion, in lengths of 8 ft. Cylindrical wx-ll foundations have been 
extensively used for the foundations of the quay walls along the 
Clyde, formerly made of brick, but subse.qiiently of concrete, sunk 
through a considerable variety of alluvial strata, but mostly sand 
and gravel fully 
charged with water. 

('oinpresscd air in 
bottomless caissons 
has been increas- 
ingly employed in 
recent years for 
carrying dowm the 
subaqueous founda- 
tions of river quay 
wails, througli allu- 
vial deposits, to a 
solid stratum. 

About 1880, a long 
line of river quays 
w-as coiumenc(‘d in 
front of Antwerp, 
extending in the 
central portion a 
considcrabk; dis- 
tance out into the 
Scheldt, W’ilh the 
object of regulating 
the width of the 
ri versiin ultaneously 
with the provision 
of deep qiiaws for 
sea-going vessels ; 
and tlie quay wall was erected, out of whaler, on the flat tops of a 
series of wrought -iron caissens, 82 ft. long anil 29 J ft. wicle, cou- 
.strucled on shore, floated out one by one to their site in the river 
between tw'o barges, and grailually lowered as the wall was built ux> 
inside a plale-iroii enclosure round the roof of the caisson, which 
was eventually sunk by 
aid of comiiresscd air 
through the bed of the 
river to a comjiact 
stratum (fig. 14). The 
weif'lit of the wall 
couiiteractiHl the ten- 
dency of the cais.son 
and " the enclosun? 
alwvc it to float; and 
the caisson, furnished 
w’ith seven circular 
wTought - iron .shafts, 
yirovided with air-locks 
at the top for the ad- 
mission of men and 
materials and for the 
removal of the excava- 
tions, was gradually 
carried down by ex”- 
cavating inside the 
-working chamber at 

the bottom, 6J ft. high, till a good foundation was reached. The 
vrorking chamlier was then filled with concrete through some of the 
shafts, the plate-iron sides of the upper enclosure were removed to 
lx? used for another length of wall, the .shafts vrere drawn out and 
the hollows left by them filled with concrete, the apertures between 
adjacent lengths 'wore closed at each face with wooden panels and 
filled with concrete, and a continuous quay wall was completed 
above. The most recent quay walls constructed in the old harbour 
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at Genoa were founded under water on a rubble mound in a similar 
manner by the aid of compressed air (fig. 15). Quay walls also on 
the Clyde have been founded on caissons, consisting of a bottom- 
less steel structure, sunnounted by a brick superstructure having 
hollows filled with concrete, in lengths of 80 ft. and 27 ft., and 
widths of :S ft. and 21 ft. respectively, carried down by means of 
compressed air from 54 to 70 ft. below quay-level, on the top 
of which a continuous wall of concrete, faced with brickwork, 

and having a 
granite coping, 
w'as built up from 
near low - water 
level (fig. 16). In 
many cases w'hcre 
.soft strata extend 
to considerable 
depths, river 
quays and basin 
walls have been 
constructed by 
building a liglit 
quay wall upon a 
seriits of bearing 
and raking piles 
driven intb, and 

F,g. -Glasgow Kivor Quay Wall. 

the walls along the Seine, and round tlur basins at Roiumi, were bu.ilt 
upon bearing piles cari iefl dowm tlmnigh the alluvial bed of the rix er 
to the chalk. The lower portion of the quay wall was constructed 
of concrete faced with brickwork within water-tight timber caissons, 
resting upcui the piles at a dei»tU of ijj ft. below low "water ; and upon 
this a rul>l)le wall laced with bricks was erected from low water in 
quay-level, backed by rubble stone laid on a timber flooring siij)- 
ported bv T»iU;s, together wdtii chalk, to form a quay right back to 
the top of Ihe slope of the bank of tlic dec'pened river (lig. 17). Tlu; 

quay walls of the open 
basins bordering the 
Hudson river at Mew 
York have had, in cer- 
tain parts, to be founded 
on bearing piles com- 
bined with raking piles, 
driven into a thick bc<l 
of soft silt whore no firm 
slratin 1 1 con Id bt^ reachetl , 
and w'here, therefore, the 
weight could only be 
borne by the adherence 
of the long piles in the 
silt. Bel < no driving the 
jiilcs, however, the silt 
r<iiiiid the upi>er part of 
the ])iles and under the 
quay wall was consiili- 
dated by depositing small 
stones in a trench dreilged 

I. . 0 . 3» 

wert: driven through tliose stones, and were further kept in jdacc 
by a long toe of rubble stone in front and a backing of rubble stone 
behind carried nearly up to quay-level, bcdiind which a light filling 
of ashes aiul earth was jaisetl to quay-level. Tlie slight quay wall 
resting upon the front rows of bearing piles was carried up under 
wrater by 70-ton concrete blocks de^iosited by means of a floating 
derrick ; and the upper part of the wall was built of concrete hicetl 
with ashlar ma.sonry (fig. 18). The basin and quay walk; at Bremen, 
Bremerhaven and Hamburg were built on a .series of bearing and 
raking piles driven dowm to a lirm stratum, the wall bt.*ing begun 
a few feet Ijelow low water. At Southampton, fi^rro-concrete piles 
were employed in constructing the deep quays ; and a wharfing of 
timber pilcwork has been frequently used lor river quays. 

Where the increase of trade is moderate and the conditions of the 
trafiic permit, and also at coal-.shipping jiorts, economy in construc- 
tion is obtained by giving sloping sides to a portion of a dock in place 
of dock walls, the slope being pitched where necessary witli stone? ; 
and the length of the slope projecting into a dock is sometimes 
reduced by substituting sheet iiiling for the slope at the toe up to 
a certain height. By this arrangement jetties can be carried out 
across the slope as requinjcl, enabling vessels to lie against thwr 
ends ; and coal- tips are very conveniently extended out across the 
slope at suitable intervals (flg. 8). 

As dock walls, especially before the admission of water into the 
dock, constitute high retaining xvalLs, not infrequently founded u])on 
soft or slippery strata, and backed up with the excavated matcnals 
from alluvial bed.s, into which water is liable to percolate, 
Fa/Arns of naturally exposed under unfavourable conditions 

tfocJcwolli. the danger of failure. A dock wall erected on un- 
satisfactory foundations is liable, where the bottom is soft, to 



settle dowm at its toe, owing to the pressure at the back, and to 
fall foiwards into the dock, as occurred at Belfast; or where the 
silty bottom slips forward under tlie weight of the Liacking, tlic 
wall may follow the slip at the bottom and sctlh down at tiic back, 
falling to some extent backwards, as exeinplilicd liy the failure ol 
the Empress basin wall at Southampton. The most common form, 
however, of failure is th(? .sliding forwards of a dock wall, with little 
or no subsidence, on a silty or slippery stratum under the jiressure 
imposed by the backing. Thus the Kiddeqmr dock walls furnish an 
instance of sliding Ibrsvards on muddy silt, and part of the South 
West India dock walls on tw’o underlying, detached, slippery seams 
of London clay. 

To avoid these failures with untrustworthy foundations, great care 
has to be exercised in selecting the best hnrd material available. 
iinalh?cted by w-ater, for the backing, which should be brought up 
in thin, horizontal layers candully consolidated ; and where there 
is a ])o.ssibility of winter acciiTiiiilating at the back, pipes should be 
introduced at intervals near tlie bottom right tlirougli the w*a!l in 
building it, and ruliblc stone deposit. .‘d close to the back of the wall, 
so as to carry of! any water from behind, tliose pipes being stopped up 
just before the w:itt?r is lt?t into t)ie clock. Tliese jirc'cautions, more- 
over, arc assisted by n?diicing the amount of backing to a niininiuin 
in the construction of the. w'all, best effccfc'd by building tlur wall 
inside a tindiered tnmeb. The liability to slide forwartls can lx? 
obviated bv carr^ung down the. foundations of the wall siiflicieiitJy 
bclowr dock bottom to provide an elhcient butli('S.s of eiarih in front 
of the wall, and also by making the base of the; wall slope' down 



Fig. 18. -New York Quay Wall, Hudson river. 


towards the back, tliereliy forcing the Wcill in .sliding forwards to 
mount the slope, or to puuli forward a larger mass of earth ; whilst 
a row of sheet piling in front of the foimdaticms offers a very effectual 
impediment to a forward movement, and, in combinalioii with 
bearing piles, prevents settlement at the toe in soft ground. In 
very treacherous foundations it may be advisable to deter the 
compleiinii of the backing till alter the admi.ssion of (he. water ; but 
the additional .stabilit y given to a retaining wall or n'.sei voir dam by 
an ample battkT in front, is precluded in dock walls by the modern 
requireniciitsof ve.ssc ls. . , , 

Silt acciiiiiulates in docks w'liere the lowering of the walei-lcvcJ 
by locking, tlie drawing down of half-tide basin.s, and tlie raising of 
tlu; water at sjiring tides, involve tlie admi.s.sion of con- 
sideralde volumes of tidal water heavily charged with Mil, 
which is deposil.iid in still water and has to be jarriodically 
removed Viy dredging, '^l o avoid tliis, the water is some- 
times replenisheii from fumie clear inland .source, an arrangeiwem; 
a(lopt.3d at somo ol tlic Soiilli Wales ports opon.i.K into the mac Uly 
Severn estniiry, aii.l at the Alexanara dock, Hull, to exclude the 
sUtv waters ol the Humber. At the Kiddcrpiir docks on the HAkIi, 
the water from the river lor rcplenishiag the docks is ccndiiclcci by a 
circuitous canal, in which it deposits its burden of silt lieforc it is 
pumped into the docks. 

In ordnr to deal expeditiously with the carjrocs and goods 
brought into and despatched from docks, numerous sidings 

communicating with the railways of the district are ^ 

arranged along the quays, which are also provided qppys, 
with steam, hydraulic or electric tmvellmg cranes at 
intervals alongside the docks, liasins or river, for discharging 
or loading vessels, and with sheds and warehouses for the storage 
of merchandise, &c., the arrangements depending largely upon 
the special trade of the port. Though different sources of power 
arc sometimes made use of at different parts of the .same port, 
as for example at Hamburg, where the numerou.s cn^s are 
worked bv steam, hydraulic power or most recently by elec- 
tricity, and a few by gas engines, it is generally most conven^nt 
to work the various installations by one form of power from a 
central sUtion. Water-pressure has been very commonly used 
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as the motive power at docks, being generated by a steam- 
engine and stored up by one or more accumulators, from which 
the water is transmitted under pressure through strong cast-iron 
pipes to the hydraulic engines which actuate the cranes, lifts, 
coiil-tips, capstans, swing-bridges and gate machinery through- 
out the docks (see Towkr Transmission: Hydraidic). The 
intermittent working of the machinery in docks results in a 
considerable variation in the power needed at different times ; 
but economical working is secured by arranging that when the 
accumulators are full, steam is automatically shut off from the 
pumping (iiigines, but is supplied again as soon as v/ater is drawn 
off. Electricity affords another means for the economical transr- 
mission of power to a distance suited for intermittent working ; 
as far back as 1902 it was being adopted at Hamburg as the 
source of power for the machinery of the extensive additional 
htjsins theri recently opened for traffic. 

At ports where the principal trade is the export of coal from 
neighbouring collieries, special provision has to be made for its 
rapid shipment. Coiil-tips, accordingly, are erected 
ComhtifiM. sities of the dock in these ports, with sidings on 

the quays at the back for receiving the trains (<f cojil trucks, from 
which two lines of way diverge to each coal-tip, one serving for 
the conveyance of the full wagons one by one to the tip, after 
passing over a weigh-bridge, and the other for the return of the 
empty wagons to the siding where the empty train is made up 
for returning to the colliery (fig. 8). Each full wagon is either 
run at a low level upon a cradle at the lip, then raised on the 
cradle wdtliin a wrought-iron lattice tower to a suitable height, 
and lastly, tipped up at the back for discharging the coal ; or it 
is brought along a high-level road on to a cradle raised to this 
level on the tower, and tipped up at this or some slightly modified 
level. The coal is discharged dowm an adjustable iron .sho(»t, 
gnidually narrowed so as to check the fall ; and on first dis- 
charging into the hold of a vessel, an anti-breakage box is sus- 
pended below the mouth of tlie shoot. When full, this is lowered 
to the bottom of the hold and emptied, thereby gradually forming 
a cone of coal upon which the coal can be discharged ditectly 
from the shoot with<mt danger of breakage. Other contrivances 
arc also adopted with the same object. 

>n designing ilock wc>ii;s. it is expedient to make provision, as 
fi'.r as possible, for i iit lire (extensions as t!ie trade of ll)c port increases, 
(ienerally tliis can be effected alongside tidal rivc^rs and estuaries 
^ by utilizing sites lower down the river, ns carried out 011 
Diaiiies fur tin* port of London, or reclaiming unoccu 
*** ' pied ft»reshores o£ an estuary, as adojUed for extensions 

ol the ports of I.ivcrpool, Hull and Ha\ re. At ports on the se:;.-coasl 
of tidoli ss seas, it is tniljr necessary to extend the outlyim* lm;ak- 
water parallel to the shore line, and' form additional basins under its 
shelter, as at Itlarseilles (fig. 5) atid Genoa (see HARnoTik). Ouays 
also along rivers furnish very viihuible opiiort unities of readily 
extending the accommodation of ports. Loris, however, established 
inland like ISTanchcster, though extremely serviceable in converting 
an iniiind city into a scaj)ort, are at the disadvantage of having to 
acquire very valuable Ian*! for any extensions that may Vk^ required ; 
but. nevertheless, some compensation is afiorded by the complete 
shelter in which the exli'iisions ran be carried out, when comjjared 
with l.iverpool, where the additions to the docks cun only be clircted 
by troublesome reclamation w’orks along the foreshore to the north, 
in increasingly exposed riluations. 

Dock Entrances and Locks , — The size of vessels which a port 
can udrnit depends upon the depth and width of the entrance 
to the docks ; for, though the access of vcs.sels is also governed 
by tlu* d(‘plh of the approach channel, this channel is often 
capable of Ixiing further deepened to .some extent by dredging ; 
whereas the entrance, formed of solid masonry or concrete, 
cannot be adapted, except by troublesome and costly works 
sometimes amounting to reconstruction, to the increasing 
dimensions of ves.sels. Accordingly, in designing new duck 
works with entrances and locks, it is essential to look forward 
to the possible future requirements of vessels. The necessity for 
sucli forethought is illustrated by the rapid increase which has 
taken place in the size of the largest ocean liners. Thus tlic 

City of Rome,” launched in 1881, is 560 ft. long, and 52 J ft. lx:am, 
and has a maximum Recorded draught of 27 J ft. ; the Campania ” 
and Luconia,” in 1893, measure 600 ft. by 65 ft. ; the Oceanic," 


in 1899, 685 ft. by 68]r ft., with a maximum dnmght of 31^ ft. ; 
the “ Baltic,” in 1903, 709 ft. by 75 ft., with a maximum draught 
of 315 ft. ; and the Lusitania ” and Mauretania,” launched in 
1906, 787 J ft. by 88 ft. 

The width and depth of access to docks are of more importance 
than the length of locks ; for docks which are reached through 
entrances with a single pair of gates have to admit 
vessels towards high water when the wati?r-levcl in the miw 0/ 
dock is the same as in the approach channel, or through wntraaoea 
a half-tide basin drawn down to the level of the wal:er 
outside, and are therefore accessible to vessels of any lengtli, 
provided the width of the entrance and depth over the sill are 
adequate ; whilst at docks which are entered through locks, 
vessels which are longer than the available length of the lock can 
get in at high water when both pairs of gates of the lock are open. 
Open basins are generally given an ample width of entrance, and 
river quays also are always accessible to the longest and broadest 
vessels ; but in a tidal liver the available depth has to be reckoned 
from the lowest low water of spring tides, instead of from the 
lowest high water of neap tides, if the vessels in the open basins 
and alongside the river quays have to be always afloat. 

Many years ago the Qinada lock at Liverpool, the outer North 
lock at Birkenhead, tlic Ramsden lock and entrance at Barrow- 
in-Furness, and the Eure entrance at Havre, were given a width 
of 100 ft. Probably this was done with the view of admitting 
paddle steamers, since subsequent entrances at Liverpool were 
given widths of 80 and 65 ft. ; w'hereas none of the l»cks in 
the port of London has Vicen made wider than 80 ft., which h.T.s 
been the standard maximum width since the completion of the 
Victoria dcKik in 1 866. The widest locks at Cardiff are 80 ft., and 
the entrance to the Barry docks is the same ; but llie lock of the 
Alexandra dock, Hull, opened in 1885, was made 85 ft. \vide. 
At Liverjiool, where the access to the docks is mainly through 
entrances, on account of the small width between the river anti 
the high ground rising at the back, and where ample provision 
has to be made for the largest Atlantic liners, though the entrances 
to the l^angton dock, completed in 1881, leading to the latest 
docks at the northern end were made 65 ft. wide, with their sills 
3 ft. lielow low water of spring tides and 2oh ft. below high water 
of the lowest neap titles, the two new entrances to the deepened 
Brunswick dock near the southern end, giving access to the 
adjacent reconstructed docks, completed in 1906, were made So 
and 100 ft. wide, with sills 28 ft. below' high water of the lowest 
neap tides. Moreover, the three new' entrances to the new Sandon 
half-tide dock, completed in 1906, communicating with tlie 
reconstructed line of docks to the south of the Canada basin, and 
w'ith the latest norlhern extensions of the Liverpool docks, were 
made 40 ft. wide with a depth over the sill of 24! ft., and 80 and 
100 ft. wdde on each end of the central entrance, with sills 29 ft. 
iwlow high water of the lowest neap tides, each entrance being 
provided with tw'o pairs of gates, in case of any accident occur- 
ring to one pair, according to the regular custom at Liverpool. 
Powers w ere also obtained in 1906 for the construction of a half- 
tide dock and two branch docks to the north of the Hornby dock, 
which are to be reached from the river by two entrances designed 
to be 130 ft. wide, w'ith sills 38 J ft. below high water of the lowx*st 
neap tides, so as to meet fully the assumed future increase in the 
beam and draught of the largest vessels ; whilst the authorized 
extension of the river wall northwards will enable additional 
docks to be constructed in communication with these entrances 
when required. 

Though, with the exception of Southampton and Dover, other 
British ports do not aim, like Liverpool, at accommodating the 
largest Atlantic liners at all times, the depths of the sills at the 
principal ports have been increased in the most recent extensions. 
Thus at llie port of London the sills of the first lock of the Albert 
dock were 26J ft. below high water of neap tides, and of the 
second lock adjoining, 33^ ft. deep ; whilst the sills of the lock 
of the Tilbury docks arc 40^ ft. below' high water of neap tides. 
Moreover, in spite of the great range of tide at the South Wales 
ports on the Severn estuary, the available depth at high water 
of neap tides of 25 ft. at the Roath lock, Cardiff, was increased 



DOCK 361 


in the lock of the new dock to 31 J ft. ; the depth at the entrance 
to the Barry docks, opened in 1889, was 29^ ft., but at the lock 
opened in 1896 was made 41^ ft. ; whilst a depth of 34 ft. has 
been proposed for the new lock of the Alexandra dock extension 
at Newport, nearly 10 ft. deeper than the existing lock sills there. 
Similar improvements in depth have also been made or designed 
at other ports to provide for the increasing draught of vessels. 

The length of locks has also been increased, from 550 ft. at the 
Albert dock, to 700 ft. at Tilbury in the port of London, from 
300 ft. to 550 ft. at Hull, and from 350 ft. to 660 ft. at Cardiff. 
The lock at the Barry docks is 647 ft. long, though only 65 ft. 
wide. A lock ceffistructed in connexion with the improvement 
w'orks at Havre, carried out in 1896-1907, w'as given an available^ 
length of 805 ft. and a width of 98J ft., w'ith a depth over the sills 
of 34} ft. at high water of neap tides. 

ICiitranccs with a single pair of gates, closing against a raised sill 
at the bottom and meeting in the centre, have to be made long 



I'lo. li). Dairy Docks, Kntrancc. 

enough to ]novid(^ a recess in cacii side wall al. tlie back to receive 
tlu! gales w'lurn they arc opened, and to form a bul tress in front on 
each side to bear the thrust of the gates w'lien tdosed 
5*/^*!^* against a head of walcu- inside. ,\ masonry floor is laid 
to docks. bottom in continuation of the .sill, serving as an 

apron against erosion by water leaking Ix^t ween or under the gates, 
and l»y the current through the sluiceways in the gates, when 
opened for scouring tlic entrance channel or to assist in low'cring the 
water in a half-tide dock for opening the gates (tig. T9). A sluice- 
way in each side wall, closed by a vertical sluic<vgat<\ generally 
])r()vided in duplicab? in case of accidents and w'orked liy a machine 
cictnatcd by hydraulic pressure, enables the half-tide basin t*» be 
lironght down to the level of the. ap])roach channel outside with a 
rising tidi?, so that vessels may be Virought into or passed out of the 
basin towards high wattT. The advjinlages of these entrances are, 
that they occupy comparatively little room where the space is limitecl, 
and arc much less costly than locks ; whilst in conjunction with a 
half-tide basin tliey serve the same purpose as a Jock w'ith a rising 
tifle. Vessels also pass more readily through the short entrances 
than through locks ; and as entrances are only used towanls high 
water, their sills need not be placed so low’ as t hi? outer sills of Jocks 
to accommodate vi^ssels of large draught. On the other liand, they 
are accessible for a more limited ]ieriod at cacli tide than locks ; 
and they do not allow of the exelusion of silt-bearing tidal water, 
and therefore necessitate a greater amount of dredging in the docks, 
and especially in half-tide basins, for maintenance. Entrances, 
however, at large ports are frequently sup])lemented by the addition 
of a lock at some convenient site, rendering the ports accessible fur 
the smaller class of vessels for some time before Jind after high water, 
as for instance at Liverpool, Barry. Havre and .St Nazaire. A 
small basin with an entrance at each end — an arrangement often 
adopted — is in reality, for all practical purpo.scs, a lock with a very 


large lock-chamlTer. An entrance or passage with gates has also to 
lie provided at the inner end of a large half-tide basin like the basins 
adopted at Liverpool, to shut off the half-tiile basin from the docks 
to which it gives access, and maintain their water-level when the 
water is draw n down in the basin to admit vessels before high tide. 

Reverse gates pointing outwards arc sometimes added in passages 
to docks and at entrances, to render the W'atei -level in one .set of 
docks inde]»eudeiU of adjacent ducks, to exclude silt y tidal water and 
very liigli tides, and also to piotect the gates ol outer entrances in 
exposed situations from swell, which might force them ojien slightly 
and lead to a damaging shock on tlicir closing again. 

Locks differ from entrances in having a jiair of gates with ar- 
rangements similar to an entrance al (!ach end, separated from oiu? 
anotlicr by a lock-chamber, wdheh should be large enough 
to receive the longest and broadest vessel coining regularly Locks at 
to the port. These dock locks are similar m principle to ^ocks, 
locks on canals and canalized rivers, but an- on a much larger scale, 
'riie lcH:k chamber has its water raised or lowered in proportion to 
the difference in level betw'een tin: water-level in the dock and the 
water in the entrance channel, by ])assing water, when the gates are 
closed at both ends, from the dock into the lock-chamber or from 
the lock-chamber into the entrance channel, Ihroiigh large sluiceways 
m the side walls, controlled, as at entrances, by vertical sluice-gates. 
Ill this way the vessel is raised or lowered in the cliainber, till, when 
a level has been reached, the intervening pair of gates is ojiened 
and the vessel is pas.sed into the dock or out to the channel, (iener- 
ally the upper and lower sills of a lock are at the same level, a foot 
or two higher than dock-botloin ; ami the de])th at wiiich i-hey are 
laid is governed by the same con.si derations as the sill of an entrance. 
Ve.s.seis longiT than the available length between the two pairs of 
gates can be atlniilb'd close to higli water, when the water in the 
dock and ontsidi; is at the same level, and both jiairs of gah-s can be 
opened. When thi’ range of tide at a ]K)rt is large, and the depth in 
the a])])roach channel is snflicient to allow vessels to come iq) or go out 
.some time l>efore and after high tvaler, and iilsi» where Ihe water in 
the dock is ki'pt u}) to a high level from an inland source to exclude 
very silty tidal water, it is expedient to reduce tlu; (:o.st of construc- 
tion by limiting Ihe depth of llie excavations for the diu-k, and 
consequently also the height of Ihe dock walls, to what is necessary 
to provide a .siithcieiit ileptli of waler bc‘Iow liigh water of the lowest 
neai» tides, or below the water level to which the water in the dock is 
always maintained, for the vess(*ls of largest draught freqiumting the 
port, or those which iriay b»; rea.sonaI>ly expected in the near future. 
TJie iippir sill of the lock is then delermiiurd by (he level of dock- 
botlom : bul the lower sill is taUen down approximately to the flejith 
of the bottom of the a]iproach chanmO, or to the ilepth to which it 
can be carried by dredging, so as to enable the l(K:k to admit or let 
out at any bine all vessels which can navigali* tlie approach channel. 
Thus, for instance, the outer and intermediate sills oi the lock at the 
Dairy dcKdvS are 9 It. lower than the iqiper sill. 

The foundations for the sill and side walls at each end of a lo< k, 
and also for the side w-alls and invert comuionly enclosing the lock- 
chamber at the sides and bottom, are generally constnict.eil simul- 
taneously with the dfick works. ujkIct shelter of a cofferdam ai.ioss 
the entrance channel, and in llie excavations kept dry by means ol 
piinip.s. The Jouiulalions under the sills and adjai-ent side walls are 
c arried down in a lower level tlian tlie rest, and if jaissible to a \vat»*r- 
light stratum, to ])revenl inliltration of water under them owing to 
tlu.; \vater-})ressuie on the ii])per side of the gates ; or sonu liines one 
or two rows of slieet i»iling have beiui driven across the lock under the 
sills to an iinjiernieable stratum, to .slop any flow. The foundations 
for tlu; sills consist usually of coiuai le deposited in a trench extended 
out under the adjoining side walls. 'llie sill, iuoji;cting geiieially 
about 2 ft. above the adjacent gale floor over winch the gates turn, 
is built of granite ; and the same malerial is also used for the hollow 
quoins in whicli the heiripost, or ]»ivot, of the clock gates turns, and 
which, together willi the sills, are i-xposcrd ti> considerable wear. 
Tlu; side walls of tlur Jock chambi r are very similar in coiistniction 
to the clock walls; but they are strengthened against the Joss of 
water- pressure in front of them when tlu; waler is lowered in the 
chamber by an inviTb'd arch of masonry, brickwork or crmcrete, 
tiTinecl an “invert,” laid across llie botloni of the cliainber along 
its v/hole length, against which the toe of eai h si«le wall abuts and 
•rfloctiiallv prevents any forward movomeiil. The side walls also, 
alongside' tlu; gates al each end. aliiit again.;! a tliick level gate floor 
and ai>ron, ancl, moreover, are considerably widened to provide S])ace 
for the sliiicew'ays and gale niac hiiicry. 

'Hie new riorida lock (lig. 20), forming tlu; main entrance through 
the new approach liarlioiir and tidal liarl)Oiir to the; J*-nre clock and 
otliCT dcHiks of the ]'ort of Havre, is the largest lock liitlu rto con- 
strnctecl. It has an available length of chamber bi'twcm the gates 
of 805 ft., a width <»f tl.. and depths over the. sills of 13? at 
the lowest low' water of spring tides, 23^ ft. at Jerw' water of neap tides, 
35 ft. at high water of neap tidc;s, aiicj ft. at high watcuof spring 
t.ide.s. Owing to the alluvial stratum at the site oi tiie lock close to 
llu! Seine estiiarv, c)f which it douhtless at one tiiiu; formed part , the 
foundations for ilie sill and side w'alls or heads al each encl of the 
i(x;k were execarted by aid of comirressed air. 1 he femndations for 
these; lusuls w'ere carried dow'n to an iinperinealile stratum by means 
of two bottomless caissons, filled eventually with concrete, 213^ ft. 
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Ions across the lock and 105 ft. wide in the line of the lock at the upper 
end, and 206} ft. long and ii6i ft. wide at the lower end, to a dci)th 
of 18 ft. below the sill at the u))pcr end, and 41 ft. at the lower end, 
owing to the dip down seawards and southward of the water-tight 
stratum. These caissons were provided for their sinkage with 
temporaiy dams of masonry closing the opening of the lock at the 
extremities of each caisson, enabling the gates to be subsequently 
erected under their shelter. The junctions between the foundalions 


the side walls, 67} ft. apart, and provide for the filling and emptying 
of the chamber. 

The gatt^s closing the entrances and locks at docks arc made of 
wood or of iron. In iron gates, the heclpost, or a vertical closing strip 
attached to the outer side of the gate close to the heelposl, fwv 

the meeting-post at the end of each gate closing against “J™ 

each other when the gates are shut, and the sill piece fitting 
against the sill are generally made of wood. Wooden gates consist of 


lA)ngitudmal Section, lx>wer End. 


Cross Section on AB. 


Longitudinal Section, Upper End. 



Fig. 20. — ^Florida Lock, Havre Docks. Sections and Plan. 


of the heads and the adjacent founclations w’ere clfecte<l V)y sm.^iil 
movable caissons carried down in reces.sos ]>rovided in the buried 
caissons. The connexions with the adjactml quay walls were ac- 
complisiied by 1 wf» supplementary side caissons at the end of each 
head ; and the north side wall of the lock was founded by means of 
seven bottomless caissons sunk liy aid of compressed air, on account 
of the proximity of the ti<lal harbour on that side. Tfie south side 
wall was fouiuh'd for a length of about 200 ft. at its western end in 
an exca\'ated trench kept dry l)y pumping ; but the greater portion 
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Dock Gate. 


tvas founded in a dredged trench in which bearing piles were driven 
un<hT water, on which the masonry was built in successive layers, 
about 3i ft. thick, in a movable caisson 93J ft. long and 37J ft. wide ; 
whilst a bottomless caisson, left in the "work, was employed for 
founding about 100 ft. of wall at the eastern end. The bed of con- 
crete also, 10 ft. thick, forming the floor of the chamber, was carried 
out for 82 ft. at the w'estem end in the open air, and the remainder in 
the same movable caisson as used for the south wall. Two sluiceways 
on each side running the whole length of the lock, differing 6J ft. 
in level, communicate with the lock-chamber through openings in 


a series of horizontal framed beams, made thicker and put closer to- 
getlurr towards the bottom to resist the w'ater-pre.ssure increasing with 
the depth, fastened to llic heclpost and meeting-post at Mu* two ends 
and to iiileriiiediate uiuights, cind supporting water-tight planking on 
the inner face (lig. 21). Iron galirs have genc’-allyan outer as well as an 
inner skin of iron plates braccxl vertically and iiorizontally by plate- 
iron ribs, the horizontal ribs being ])laced nearer togctlier and tlie 
plates made thicker towards the bottom (figs. 22 and 23). (irccii- 
iieart is the wood used for gates exposed to .salt water, as it resists 
the attack of the teredo in teiiqx’ratt^ climates. 
As cellular iron gales arc made water-tight, and 
have to l>e ballastcrd with enough w’ater to 
prcv(mt tl)eir flotation, or are prosddcd with 
air chaml)crs below' and arc left open to llie 
rising tide on the outer side above, the gates 
are light in the Avaler ancl are easily moved ; 
whereas greenheart gates w'itli their fastenings 
are con.siderably heavier than water, so tliat 
a considerable weight has to be moved when 
the w'ater is somew’hat low in t in* d<H',k and the 
gates therefore only partially iTnTners(*d. On 
the othc!r hand, wooden gates are less liable 
than iron gates to be seriously damaged if run 
into by a vessel. 

Dock gates are sometimes made straight, 
closing again.st a straight sill (figs. 20 and 23) ; 
and occasionally they are made segmental with 
the inner facis forming a cmitinuoiis circular 
arc and closing against a sill corresiionding to 
the outer curves of the gates (tig. 22), or by 
means of a projecting sill piece against a 
.straight sill (fig. 21). More frequently the 
gates, curved on both faces, meet at an angle 
forming a Gothic arch in jdan, and close by 
aid of a projecting piece against a straight sill, 
which in the Barry entrance gates is modified 
by making the outer faces nearly straight 
(fig. ic>), giving an unu.siuil width to IJie centre 
of the gates. The pressures produced by a 
head of wrater against these gates when closed 
depends not only on the form of the gates, but 
also upon the projection givim to the angle of 
the sill in yjroportion to the width of tlu^ lock, 
which is known as the rise, ami is gont!rally 
placi'd at a distance along the centre line of 
the lock, from a line, joining the centres of the 
heelposts, of about one-fourth the wridth. With straight gates, the 
stres.si's consist, first of a transverse stress due to the water-pressure 
against the gate, which increases with the head of water and 
length of the gate ; and secondly, of a compressive stress along 
the gate, resulting from the pressure of the other gate against its 
meeting-post, which is equal to half the W'atcr-prcssurc on the gate 
multiplied by the tangent of half the angle between the closed gates, 
varying inversely with the rise. Though an increase in the rise 
reduces this stre.ss, it increases the length of the gate and the trans- 
verse stress, and also the length of the lock. By curving the gates 


Fig. 23. — Straight 
Iron Dock Gate. 
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and the total stress is ccjnal to the jiro.ssnrc* on a unit of surface 
multiplied liy the radius of curvature. TIioukIi the water-pressure . 
i.s Tiiost uuiforiuly and economically borne by cylinrlrical gates, they j 
rMv longer, and encroach more upon the lines of quay with their j 


pointing in opposite directions, or for closing an entrance against 
a current. A caisson, however, requires a much larger amount of 
^ rnatcrial than a pair of dock gates, and a consideral)le width on one 

side for its chamber, so that under ordinary conditions gates are 
generally used at d(Kks. 

A shii> caisson, so called from its presenting some resemblance in 
section to the hull of a ve.ssel, occiqnes too much time in being lowetl. 
lloated into jwsition, and sunk into grooves at the bottom and sides 
i of an entrance for closing it, and then refloated and towed away lor 

\ opening the entrance again, to be u.sed at entrances and U)cks to 

docks (fig. 25). Being, however, simple in const ruction, taking u]) 
nU little sj)ace, and requiring no chainlu r 01 macliinerv for moving it, 

pX : this form of caisson is generally used for closing the entrance to a 

j graving dock, when^ it remains for several dav.s in place during 
l 7 \ i ll»e cxcrcution of rejyiirs to a vessel in the dock. A slii]) caisson only 

■ requires the admi.ssion of suflicient water to sink it wlieii in posiiioii 

\ ^ across the entrance to a graving dock; and this w.-iter has to lie 

% j pumped out betore it can be floated, and removed to some vai:ani 

\ 1 7Z_£- position in the neighbouring clock till it is again revpiired. Like a 

y^J sliding or rolling caisson, it provides a bridge for crossing ov<‘r the 

entrance of tlie graving dock when in position. 

V ; Craving 7)c>r/;.v.-- Provi-sion liiis to be made at ports for the 

^ repairs of ves.selsfre(]iienting them. The simplest arrangement is 

^ : a timl^r gridiron, on which a vessel .set tle.s with a falling tide, and 

; can thfMi be inspected and slightly cleaned and repaired till the 
tide floats it again. Inclined slijnva>\s are sometimes provided, 
up which a vesstd resting in a cnidle on wheels can he drawn out 
of the water ; and tlu*y ar(‘ al.so used for shijibnilding, the vesst 1 
Scale when re.ady for launching being allowed to slide down them into 

the water. Clraving or dry docks, however, opening out of a dock, 
It of .surface usual mCiins prov ided for enabling th(‘ cleaning and 

l^gTtes^ t^KW ^ vc.sstds to be carried out. 

7 with their I A graving dock consists of an enclosure, surrouuded bv side- walls 


curved recesses than straighler gates; and, con.si'qucnth . Gothic- i sleoped on Ihe face, and paverl at tin- bottom with a thick floor 
arc I led gates are " j.. 

J ° ° ana " b B m a) j3 

entrances Or locks - 0^ 

arc generally SU].1- [p^BVii9H iiMlliinniiiifltlllllj|MlMllMHBHUlBMMin MgMtlMB«lll!MIBIIinMaDWIIMMBflMBBmiMnimmnMBM 

]X)rted towards their * ^ =»=.-■ j ^7 

running along acast- v 

iq. 2J and 22). as ^ Scale zjoob. ^ 

well as by the heel- 

post, fitted over a. Fn.;. 20, — 1 ’Jan f»f Soul hainpton (Graving . I >ock. 

steel pivot at the 

bottom, and tied back again.st tiie hollow (juoins at the to]) by slojung slightly down from the centre to drams .along llir ;,ides, huig 
anchor straps and bolts, on which the gale turns. Tn sonu- cases, bv eiiougli to receive the longest ves.si 1 likely to come to Hit } oil. Its 
placing the water ballast in iron gates close to the heelposl. a rolleV entrance, at the end atlioinmg the flo( k. is just wide enough to admit 
ha.s been disjieiised with, even, for instance, at the wide <Mit ranee the vessel of greati-sf beam, and deep * nough over the sill to receive 
at Havre (fig. 23). The gates are optrned and closed, eithei by an the vessel of greatt-sl draught, when light, at the lo\ve.st water-level 
opening and a closing chain for each gaU?, fastened on either : f.:l the dendv (tigs. 2'* and 27). (iruviiig docks are construcled of 
and worked from opposite side vvalls liy hydraulic j ower, or , „ f* 

by a single hydraulic piston or bar Jiinged to the inner side *r -." t25,.0 /' . eTil# /r/ 

of oMch (fiu-s. JO and 20). Tijc- lattiT system has the -j 

advantages of being sinqiler and occupying less Space in the c.w.w.t. . I 

side walls, of avoiding the .slight loss of available dej>lh ' •^fcToe':«tV'-Tr__Z 

over the sill due to the two closing chains crossing on the ji . 

sill when the gates are opr‘n, and e.specially of keefung the pV 90 ..Q - sijj - 

gates closed against a swell in exposed sites. ' ^ ^ . '/- 'i S T '-V-: 

.\ sliding or rolling caisson is occasionally placed across ' > i*. ‘:.V- - 

each end of a lock in i)lace of a pair of dock gates, being • '* • ^ | ^ ^ 

dravvn back into a recess at the side; for opening '/ 

J'*'**®®* the lock. As a cais.son chamber has to be covered V p' j * v ^ ^ ' 

or ocks. provide a continuous quay or roadway ' ^ ' 

on the top, a lowering platform is supplied to enable; the ' * _L. 

cai.sson to pass under the small girders .spanning the lop of Scale 600. 

tin.* chamber, or the caisson is sunk down siillicieiitly (tig. p'lG, 27. — Cross Section (»f Soulhanqdon (irux ing iKK.k. 

24). The cai.sson is furnished with an air chaml.>er to give r 1 
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Scale 2.000. 




-I’lan e»f SouUiaiupton Graving l»ock. 


: f.:l the dcKdv (tigs. 2'* and 27). (iruviiig docks are coustnu'lcd of 


•h] L.W.W.T. . 


ussl- 






Fig. 27. — Cross Section (»f Soulhanqdou (irux ing iKK.k. 


it flotation, which is adjusted by ballast according to th<* depth of masonry, brickwork m concrete, or formerly in America of tiinlxT ; 
water. Tlic advantages of a caisson, as comparefl with a pair of they should U- jomided on a solid iin])ervioiis stratmn, <ir, vvhere 
gates, are that the gate recesses, gate floor, hollow quoins and that is i in ])r;icti cable, they shouki be built upon be.'iring ])ilcs anil 


arrangements for working in the side w^alls are dis])ensed with, .so 
that the lock can be made shorter, and the work at each head is 
rendered less complicated. The caisson itself also serves as a very 
strong movable bridge, and therefore is often preferred at dockyards 
to dock gates. By improvements in the hauling machinery, a cai.sson 
can open or close a lock as quickly as dock gates ; the caissons at 


enclosed within sheet ])iliug, to jirevent seitleiiu ul and the inlill ra- 
tion of water unrkr 7iressure below^ the dock. Kei-l blocks an- ktid 
along tl'.e centnr line of the dock, for the ke« 1 nf the vc*ssel to r< st on 
w'hen the water is ]>iimp»-d out ; and the vessel is further sup|)orfed 
on each si<le I'V timber slior<‘S supported on the steyis or “ altars " ol 
the side walls,' which are lined with granitir or other hard stone, f>r 
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blue bricks, or, when constructed of concrete, with a facing of stronger 
concrete, to enable these altars to withstand the wear and shocks 
to which they arc subjected. Steps and slides arc provided at con- 
venient places at the sides to give access for men and materials to 
the bottom of the dock ; and culverts and drains lead the water 
to pumps for removing the water from the dock when the entrance 
has Ijeen closed, and to kcc]) it dry wdiilst a vtrssel is under repair. 
Culvx-rts in the side walls of the entrance enable water to be admitted 
for iilling the dock to iet tlie vessel out. (Iraving docks are generally 
closed by ship caissons ; but where they oi^en direct on to a tidal 
river, and there is some exposure, gates are adopted, or sometimes 
sliding caissons. 

The dimensions of graving docks vary considerably with thcr 
nature of the trade ancl the date of construction ; and sometimes 
an intermediate entrance is provided to accommodate two smaller 
vessels. The sizes of some of the largest graving docks arc as follows : 
Liverfiool. ('.aiiada dock, 925J ft. long. 94 ft. width of entranctr. and 
29 £ 1 . depth at the ordinary water- lcv(?l in the dock ; Southampton, 
851:/ ft. by 90 ft., and 29 J ft. depth at high-water neaps (figs. 26 an<l 
27) : Tilbury, 875 ft. by “70 ft. by 314 ft. ,* and Glasgow, 880 ft. by 
80 It. by ft. 

I'loatiu^ Dry Docks . — Where there is no site avaikible for a graving 
dock, or the ground is very treacherous, floating dry docks, built 
originally of wood, but more recently of iron or stetd. have occasion- 
ally been resorted to. Tlie first Merinnda dock towed across the 
Atlantic in 1S69, and the new dock launched in T902. 5.45 ft. Viy 100 ft., 
are notable, examples. Water is admitted into the pontoon at tin? 
bottom to sink the dock sufficiently to admit a vessel at its open end ; 
and then flu* waiter is pumped out of com part mini ts in tlu‘ pontoon 
till the ve-ssel is raised out of water. It is only necessary to find a 
sheltered site, with a siifliciciit depth of water, for conducting the 
opiTation-s. (T-. F. V.-II.) 

DOCKET (perhaps from “ dock,” to cnrtaiJ or cut short, with 
the diminutive suffix <?/, but the origin of the word is obscure ; it 
has come into use since the 15th century), in law, a brief summary 
or digest a case, or a mtmiorandum of legal decisions ; also 
the alphabetical list of cases down for trial, ox of suits pending. 
Such cases are said to be “ on the docket.” In commercial use, a 
dockta is a warrant from l.lie custom-house, stating that the duty 
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DOCK 'WARRANT, in law, a d(x:umen.t by which the owner of a 
m.ir».e or river clock certifies that the holder is entitled to "•oods 
unported and warehoused in the docks. In the Factors Act 1880 
It IS uidaded in the phrase “ document ot title ” and is defined 
as any document or writing, being evidence of the title of any 
person therein named ... to the property in any goods or 


dences of the existence of dockyards, or of something answering 
thereto, at very early dates, at Rye, Shoreham and Winchelsca. 

In November 1243 the sheriff of Sussex was ordered to enlarge 
the house at Rye in which the king’s galleys were kept, so that it 
might contain seven galleys. In 1238 the keepers of some of the 
king’s galleys were directed to cause those vessels to be breamed, 
and a house to be built at Winchclsea for their safe custody. In 
1254 the bailiffs of Winchelsea and Rye were ordered to repair 
the buildings in which the king’s galleys were kept at Rye. At 
Portsmouth and at Southampton there seem to have been 
at all times depots for both ships and stores, though there was 
no regular dockyard at Portsmouth till the middle of the i6tli 
century. It would appear, from a curious poem in Hakluyt’s 
Collection called “ The Policie of Keeping the Sea,” that Little- 
hanipton, unfit as it now is, was the port at which Henry VIIT. 
built 

“ bis great Dromions 

Which passed other great shippes of the commons.” 

The “ dromion,” dromon,” or “ dromedary ” was a large war- 
ship, the prototype of which was furnished by the Saracen.s. 
Roger de TToveden, Richard of Devizes and Peter cle Longtoft 
celeljrate the struggle which Richard 1 ., in the “ Trench the Mer,” 
on his way to Palestine, had with a huge dromon, — “ a marvellous 
ship ! a ship than which, except Noah’s ship, none greater was 
ever read of.” This vessel had three masts, was very high out 
of the water, and is said to have had 1 500 men on board. J t 
required the united force of the king’s galleys, and an obstinate 
fight, to Cii]iture the dromon. 

The foundation of a regular British navy, by the establishmimt 
of dockyards, and the formation of a board, consisting of certain 
commissioners for the management of its affairs, was first hyid 
by Henry VIII. ; and the first dockyard erected during his reign 
was that of W ool wich. Those, of Wirtsmouth, Deptford , Chatham 
and Sheemess followed in succession . Plymouth w as founded hy 

liitvnig prt'.viousVy a.t Milford. 

'rite most important addilions yet made at any one period to 
the dockyard and harbour works required to meet the necessities 
of the British fleet were those .sanctioned by the Naval Works 
Acts of 1895 and subsequent years, the totif fstimatcd cost, us 
stated m the act of 1S99, being over 23 J millions sterling. The 
works proposed under these acts were classified under three heads 


rnerrhanrUse Ivmo- in Y 7 W (i^dosure and defence of harbours against torpedo 

nnrfir ,rl t *u ^ sigttcd OT / attocks; (b) adapting naval ports to the present needs of the 
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/lassM hy indorsement and delivery and transfers the absolute 
ri^ht to the goods cle.scnl)cd in it. A dock warnuit is liable to a 
.stump duty of threepence, which msiy be denoted by an adhesive 
stamp, to be cancelled by the person by whom the instrument is 
executed or issued. 

DOCKYARDS. In the fullest meaning of the word, a ** dock- 
yard ” (or “ navy yard ” in America) is a government establish- 
ment where warships of every kind are built and repaired, and 
supplied with the men and stores required to maintain them in 
a state of efficiency for war. Thus a dockyard in this extended 
sense would include slips for building ships, workshops for 
manufacturing their machinery, dry docks for repairing them, 
stores of iirms, ammunition, coal, provisions, &:c., with basins in 
which they may lie while being supplied with such things, and an 
establishment for providing the personnel necessary for manning 
them. But in practice few, if any, existing dockyards are of so 
complete a nature ; many of them, for instance, do not undertake 
the building of ships at all, while others are little more than 
harbours where a ship may replenish her stores of coal, water and 
provisions and carry out minor repairs. Private firms are relied 
upon for the construction of many ships down to an advanced 
stage., the government dockyards completing and equipping them 
for commission. 

Great Ihv/rtw.—Previous to the reign of Henry VIII., the 
kings of I'mgland had neither naval arsenals nor dockyards, nor 
any regular establishment of civil or naval officers to provide 
ships of war, or to man them. There are, however, strong evi- 


were included the defensive harbours at Portland, Dover and 
Gibraltar. Under heading (/^) were included the deepening of 
harbours and approaches, the dockyard extensions at Gibraltar, 
Keyham (Devonport), Simons Bay, and Hong-Kong, with 
sundry other items. Under heading (<r) were included the naval 
barracks at Chatham, Portsmouth and Keyham; the naval 
hospitals at Chatham, Haslar and Haulbowline ; the colleges 
at Keyham and Dartmouth ; and other items. 

Great Britain possesses dockyards at Portsmouth, Devonjjort^ 

Chatham, Malta and Gibraltar, each in cha ' "" --i— s--* 

superintendent, and at Sheerness and 
captain-superintendent, together with es 
sion, Bermuda, Simons Town (Cape of G" 

(Haulbowline), Hong-Kong, Portla^ l 
The Indian Government has dockya^i|t 
The medical establishments include A 
of Good Hope, Chatham, Dartmouth; 

Haulbowline, Hong-Kong, Malta, Osbor 
Portsmouth, Sheerness, Sydney, Ya 
Weihaiwei. , , . . 

The arrangements for the administrative < 
vards have varied with those adopted for the 
navy as a whole. (See Admiralty Administration ; 

History.) At the present time, whether at home or i 
lie within the provWe of the controller of the navy (1i 
of the board of admiralty); and the director of dockj 
office, replacing that of surveyor of dockyards, was 
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December 1885, is responsible to the controller for the building of 
ships, boats, &c., in dockyards, and for the maintenance and 
repair of ships and boats, and of all steam machinery in ships, 
boats, dockyards and factories. The director of naval construc- 
tion, who is also deputy-controller, is responsible, not only for 
the design of ships, but for their construction, in the sense that he 
approves great numbers of working drawings of structural parts 
prepared at the dockyards. But the director of dockyards is 
the admiralty official under whose instructions the work goes 
on, involving the employment and super\'ision of an army of 
artisans and labourers. Instructions, therefore, emanate from 
the admiralty, but the details lie with the dockyard officials, and 
in practice there is a considerable decentralization of duties. 

The chief function of a dockyard is the building and mainUiin- 
ing of ships in efficiency, 'fhe constructive work is carried out 
under the care of the chief constructor of the yai'd, in accordance 
with plans sent down from the admiralty, 'fhe calculations for 
displacement, involving the draught of water forward and aft, 
have already been made, and, in order to ensure accuracy in the 
carrying out of the design, an admirable system has liccn devised 
for weighing everything that is built into the new ships or that 
goes on board ; and it is astonisliing how very closely the actual 
displacement approximates to that which was intended, par- 
ticularly when the tendency of weights to increase, in perfecting 
a ship for commission, is considered. 

The ship having been built to her launching weight, the duty of 
putting her into tlie water devolves upon the chief constructor of 
the yard, and failures in this matter arc so extremely rare that 
it may almost be said they do not occur. As .soon as the ship 
is water-borne the responsibility falls upon the king’s harbour 
master, who has charge of her afloat and of moving her into the 
fitting basins. When the shij) has been brought alongside the 
wharf, the responsibility of the cl^ief constructor of tlie yard 
■\s resumed, and Ibc ship \s carried iorward Vo completion hy 
the affixing of armour plating (if tiiat has not been done before 
launching), the mounting of guns, the instalment of irngincs, 
boilers, and electrical and hydraulic gear, and the fitting of cabins 
for officers, mess places for men, and storerooms, and a vast 
volume of other work unnecessary to be specified. In regard to 
the complicated details of guns and torpedoes, the captains of the 
gunnery and torpedo schools have a function of supervision. The 
captain of the fleet reserve also closely watches the w'ork, because, 
when the heads of all departments have reported the ship to be 
ready, she iias to be inspected by the commander-in- chief at 
the port, and then passed into the fleet re.serve as reiidy for sea, 
and there the captain of the fleet reserve is re.sponsible for her 
efficiency. Other important officers of a dockyard arc the chief 
eiiginecT ; the superintendent civil engineer, who has chaigc of 
the y'tjrk involved in keeping all buildings, docks, basins, caissons, 
roads, ike., in repair ; the naval store officer, who has charge of 
most of the stores in the dockyard ; and tlie cashier of the yard, 
whose name sufficiently expresses his dirties. 

The system of conducting business at the dockyards is analogous 
to that which prevails at the admiralty. There is personal com- 
auni cation between the officers responsible for the work, and 
I afforded for coming to rapid decisions upon matters 
|l^j|nd the operations are conducted with an ease 
"||t,to efficiency. In 1S44 the custom was 
1 officers of the dockyard meeting 
p A.M. every day, to hear the 
isa the work of the day. But 
at the beginmng of 
' lizy- ^oonMnittee considering 
yim i^ecessary since the 
and sent to the 

in. some cases 
Tj. and in under 
diuti^qmnected 

paid by 



United States. — The sl\ore stations under control of the 
Navy Department (see also Admiralty Administration), and 
collectively known as naval stulioris, are under different names 
according to their nature. Of those calh'd Na7n> Yards, and 
intended for the general purpose of sources of supply and for 
repairs of ships, there are within the United Stales eight in 
number. '1 wo of them are on the raeifle coast, siinaled on Puget 
Sound, at Tlrernerton, Washington ; and at iMare, Island, near 
San Francisco. 'I'he other six an? on the Atlantic coast, and 
are situated at Portsmouth, N.ll. ; lUislon, Mass. ; Brooklyn, 
N.V. ; Philadelphia, Pa. ; Washington, !).('. ; and Norfolk, Va. 
There are also naval stations at Port Koval and Cliarleslon, S.(‘. ; 
Key West and Pensacola, Fla. ; New Orleans, Ta. ; (luan- 
tanamo, ('uba ; Culebra and San Juan, PorU> Rico ; Jiimohilii, 
ILL ; ( avite, P.l. ; Tutuila, Samoa : and Island of (.liiam, in 
the Ladrones Lslands. The floating dock Dewey, having a lifting 
capacity of 18,500 gross tons with a free-board of 2 ft., was 
sUitioned in the Pliilippim? Islands in 1906. 

Besides these, there are important naval stations establislieil 
for special purposes, which in some cases are also available for 
ports of supply and for repairs. These are : the I'.S. Nava! 
Academy, Annapolis, Md., for the instniclion of naval cadets; 
the training stations at Newport, R.T., and Verba Bia^na Island, 
Cal., for the instruction of apprentii:es ; the jiroving ground at 
Indian Head, Mil., on the Poloniac river, wliere all government - 
built ordnance is tested ; the War ('ollege at Newport, k.L, for 
the instruction of ollicers ; the torpedo station at Newport, for 
the instruction of officers and mirn in torpedoes, electricity and 
submarine diving ; the naval observator> at Washington ; and 
the marine post at Sitka, Alaska. Coaling depots have been 
established at Honolulu, J^ago Pago, Samoan Islands, and at 
Manila, JM. Naval hospitals are Jorateil at th(‘ i’ortsmoulli, 
Boston, New York, Philadelphia, Wasliington, Norfolk and Mare 
Island yards ; al. \/as Amiuas,Colo. at Newport, R.l. ; Caivacao, 
r.l. ; Sitka, Alaska ; and Yokohama, Japan. 

'I’he coiniuandant of a navy yard and station, who is usually 
a rear-admiral, is its cornniander-in-chief. His official assistants 
are called h‘‘ads of departrrients. 'I'he captain of the yard, who 
is next in siici'cssion to command, has general charge of the water 
front and the shijis moored there, and of the police of the navy 
yard ; it is his duly to keep the commandant informed as to the 
nature and efficiency of all work in progress, 'fhe eipiipinent 
officer has charge of anchors, chains, rigging, sails and the electric 
generating plant. The other heads of departments are the 
ordnance officer, the naval constructor, the engint;cring ollicer, 
the general storekeeper, the paymaster of the yard, the surgenn 
and the ci'/il engineer, 'rhe clerks and draughtsmen employed 
by these officers are appointed under civil service rules, and 
their employnient is continuous so long as funds are available. 
I'he foremen are selected liy competitive examination, and tlieir 
number is fixed. In the employment of mechanics and labourers, 
veterans are given preference, after which follow persons previ- 
oiLsly employed who have displayed e.special efficiency and good 
conduct. 'I’he rates of w ages are determined semi-annually by 
a board of officers, who ascertain the wages paid by private 
establisliments in the vicinity of the navy yard. Eight hours 
constitute the legal work day. When emergencies necessitate 
longer hours the workmen are paid at the ordinary rate plus 

2° /O’ 

The nature and extent of work to be performed upon naval 
vessels is determined by the .secretary of the navy ; the com- 
mandant then issues the necessary firders. 'J’lie material reijiiired 
is obtained by a system of requisitions, which prov'idc for liie 
purchase from the lowest bidder after open competition. Heads 
of departments initiate the purcha.se of materials which are 
peculiar to their own work ; ordinary commen ial articles, 
however, are usually carried in a special stock called the “ Naval 
Supply Fund,” which may be drawn upon by any head of depart- 
ment. All materials are inspected, both as to quantity and 
quality, by a board of inspectors consisting of three officers. 

France. — The I reiich coast is divided into five naval arronclisse- 
ments, which have their headquarters at the five naval jxirls of 
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which Clierbourfr, Urcst ancf Toulon are the most important. Luricnl 
anil Rochefot t l)cin« of lesser degree. All arc building and fitting-out 
yards. Corsica, winch has naval stations at Ajaccio, Porto Vecchio, 
Donifacio and other places, is a dependency of the arsimal at Toulon. 
On the African coast there are docking facilities in Algeria. Bizerta. 
the Tunisian port, has been made a naval base by the deepening 
and fortifying of the canal which is the approach to the inner 
lak(^ 'I'here are arsenals also at Saigon and Hai>phon{;;, and an 
estaljlishinent at Diego Suarez. 

The subsidiary establishments in France are the gun foundry at 
Kiielle ; the steel aud iron works at Guerigny. where anchors, chains 
.iiid armour-plate an; made ; and the works at Indret, on an island 
in the lower Loire, where machinery is constructed. There are 
many private shipbuilding establishments in the country, the most 
important being tlie Forges et Chantiers do la Mecliterraneo at La 
Seyne, on tlie li;sser roadstead at Toulon where many French and 
foreign warships of the largest classes have bemi built. Tlie satne 
company has a liuilding yard at Havre. Other establishments are 
tlic Ati.'Iiei.s et Chantiers de la T-oire, at Saint Nazaire ; the Nonnand 
Yard, at Havre ; and the Chantiers de la Gironde, near Bordeaux. 

of the arrondis.se men ts above mentioned is divided into 
soiis-arroiidissements. having tlieir centres in the great commercial 
ports, luit this arrangemi:nt is purely for the embixlinient of the men 
of tile Inscription Maritime, and has nothing to do with the <!ock- 
yanls as naval arsenals. In each arrondissernent the vice-admiral, 
who is naval prefect, is tlie immediate representative of the minister 
of marine, and lias full direction and cotnnuuiil of rlie arsenal, which 
is his headquarters. He is thus comniaiider-in-chiet. as a Iso governor- 
designate for time of war, but his authority does not extend to ships 
belonging to organized siuiadrons or divisions. 'Hie naval prefect is 
assisted by fi rear-admiral as chief of tlie staff (t;xc(*pt at Lorient and 
Rochefort, where th«; office is lilk-d by a captain!, and a certain nundvr 
of officiM's. the special Liuiclions of the chief of the sbiif having 
relation principally to the etliciency and fjersoiincl of the fleet, while 
the " major-general,*' who is usually a rear-admiral, is concernetl 
chiefly wit h the maUrid. There are also directors of stores, of naval 
construction, of the medical service and of the submarine deleiices 
(which art' concerned with torpixloes, mines and torpedo-boats), 
as well as of naval ordname anil works. The prefect tlirects the 
operations of tlu; arsenal, and is resjionsilile for its etiicieiicy and for 
that of the .ships w'liich are tlieiti in reserve. In regard to the con.sti- 
tutiim and maintenance of tlie naval forces, the administration of the 
ar.^t.Mials is divided into lliree piincipal ilepartmeiits, the first con- 
ceriieil with naval construction, flu* second wifli ordnance, including 
gun mountings and small-arms, and the third with fhe so-called 
submarine defences, d<;almg with all torpedo malericl, 

Geirinaity. With tlu* e.\pansioii of the German navy considerable 
additions havi* been made to the two priiicifial dockyards. 'I’.'iese 
are Willielnisliaven, the naval lieadfiuarlers on flie North Sea, and 
Kiel, the headejnarters on tlu* Baltic, l^anzig being aji establishincnt 
of lesser importance, and Kiao-chau an undeveloped l»ase in the 
Shantung peninsula, China. The chii'f official at each homo dix'.k- 
vard is tlie siqierinteiideiit {OhrrwcyfUirekiot), who is a rear-ailmiral 
or senior captain directly respon.sible to the naval secretary of stale. 
IJndi'.r the superintendent’s orders are the chief of the A 
departnuMit. or ca])tain of the fleet reserve, the ilirectors of ordiiauce. 
torpedoes, navigation, naval construction, engineering and harfioui 
works, with .some other oflicers. The chiefs of tlu* constructive and 
engiiu'ering departments cin* responsibk* for the building of ships and 
macliinery, and for the maintenance of tlie hulls and machinery oi 
existing vessels : while the works department has charge of all work 
on the f|ua\ s. docks. Ac., in the dixikyard aiul port. A great advance 
has been mule in increasing the eiViciency and capabilities ot the 
imperial docUyarils i>y introducing a system of continuous work in 
the building of new sliijis and eflecting alterations in others, and 
German material is exelusively n.sed. The Schichan Works at 
hllbing and Danzig, the Vulkan Yard at Bredow, near Stettin, the 
Weser ('orapany at Bremen, and the establishment of Blohni and 
\'oss at Tlamhiirg, are important establishments whicli have built 
many vessels for the German navy, as well as for foreign states. 

Italy. The principal Italian state tlockyards are Spezia, Naples 
and Venice, tlu* first named being by far the most important. It 
covers an area, including the water spaces, of fizo acres, and there 
are five dry docks, three fieiiig 433 ft. long and 103 ft. wide, and two 
301 ft. long and oS ft. 6 in. w*ide. The dockyard is very completely 
equipped with machinery of the be.st British. (Vorman and Italian 
makes, and it has built several of the finest Italian ships. The 
number of hands employed in the yard averages 4000. There arc 
two building slips, and for smaller ve.s.sel.s there are two in the 
lu ighbouring establishment of San Bfirtolommeo (which is the head- 
quarters for submarine mining), and one at San Vito, where is a 
govi'rnment gun factory. Castellammare di Stabia is subsidiary 
to Naples. A large dry dock 1 ms been built at Taranto. There is 
a small naval t?stablishment at Maddalena Island on the Strait of 
Bonifacio. The Italian government has no gun or torpedo factories, 
nearly all the ordnance coming from the .Armstrong factory at 
Pozziioli. near Naples, and the torpedoes from the Schwarzkopf 
factory at Venice, while armour-plates are produced at the im- 
]v.>rtaiit works at Torni. Macliinery is supplied by the firms of 
Ansaldo, Odero. Orlando, Guppy A Hawthorn and Pattison. The 


three establishments first named have important shipbuilding yards, 
and have constructed vessels for the Italian and foreign navies. 
The Orlando Yard at Leghorn is Government property, but is 
leased by the firm, and possesses five building slips. 

Austria Hu ngaty, — The naval arsenal is on the well-protected 
harbour of Pola, in Istria, whicli is the headquarters of the national 
navy, and includes establishments of all kinds for the maintenance 
of the fleet. There are large biiiklitig and docking facilities, and a 
number of warships have been built tliere. Thert; is a construction 
yard also at '"rieste. A new coaling and torpedo station is at Tcodo, 
large magazines and stores are at Valkdunga, and the mining establish- 
ment is at Ficella. The shipbuilding branch of the navy is under the 
direction of a chief constructor {OheysterHngemeur), assisted by seven 
constructors, of wdiorn two arc of the first class. The engineering and 
ordnance brandies are similarly organized. 

Spain , — The Spanish dockyards are of considerable antiquity, but 
of diminishing importance. There is an establishment at Ferrol, 
another at Cartagena, and a third at Cadiz. They are well equipped 
in all necessary resi»ects, but arc not provided with continuous work. 
A recent arrangmnenl is the specialization of the yards, Ferrol being 
designed for larger, and Carthageiia for smaller, building work. The 
ordnance establishment is at Carraca. 

Hussia. --in Russia the naval ports are of two classes. The most 
ir.iportant are Kronstadt. St Petersburg and Nikolayev. Of lesser 
imi>ortance are Reval, Sveaborg, Sevastopol, Balum, Baku and 
Vladivostok. The administration of the larger ports, except St 
Fctersljurg, which is under s]K;cial regulations, is in the hands of 
vice-admirals, who are commanders in -chief, while the sinalli;r ports 
aie under the dirt;ction of rear-admirals. .Ml are clir(*ctly under Ih-- 
minister of marine, except that the Hlac lc Sea ports and A.strabad. 
on the Caspian, ar<; subordinali; to the commander-in-chief at. 
Nikolayev. Sevastoiiol has grown in iiiqiortance, and hecoiue 
niainlv a naval harbour, the cuiiitnercial harbour being removed to 
'fheotlobia. 'lUe Russian goveninient has also proiiosed to n‘modei 
the harliour works at St. Petersburg and Kronstadt. The Eniiieror 
.•\lt‘xand«*r III. Port at T.ibau, on the Baltic, is in a region li;ss liable 
to be icebound in the winter. There are no strictly private yards lor 
the building of large vessels in Russia, except that of the Black Si-a 
Company at Nikolayev. Messrs C'reighton Iniild torpedo boats at. 
Aho in Finland, amf the admiralty has steel works at Ijora, when 
.some lorjxxio-boafs havt* been liiiilt. Other ordnance and ste-.*l 
works are at Obukhov and Putilov. 

Japan. -Thv tirineiiial Japanese dockyard, which was e.stal.dished 
by the Shof.qinate in is Yokosuka. French naval constructors 

and cngin(*er.s were employed, and several wooden .slii|).s were built. 
The Japanese took the administration into their own hands in 1S75, 
and built a nutiilH*r of ve.ssels of small dispLacemeiit in the yard. 
The limit of size was about 3000 tons, but the establishment has been 
t'ulargeil so that vessels of the lirst class may be built there. There 
is a first -class modern dry dock w’hich will take the largest battleship. 
Shipbuilding would be iindertakeii to a larger e.xteiit but for the fact 
that nearly all material has to come from abroad. Down to iyo5 
ail the im])ortanl vessels of the Japanese navy wort; built in Great 
Britain, France, Germany and the rnileil States, but .at the end of 
that year a first-class cruiser of tons (the " Tsukiiba ”) was 

launched from the iiiqiortant yard at Kure. There are oMut \’ards 
at Sassebo anti Maisurii. 

DOCTOR (T.sit. for “ tem:ht*r the title conferred by the 
highest university degree. Originally there were only twt» 
degrees, those of l^achelor and master, and the title doctor was 
given to certain masters as a merely honorary appellation, 
'riu; process by which it became established as a degree superior 
to that of master cannot lie clearly trailed. At Bologna it seems 
to have been conferred in tlie faculty of law as early as tlie 
i2t!! centur^^ Paris conferred the degree in the faculty of 
divinity, according to Antony W ood, some time after 1150. In 
England it was introduced in the 13th century; and Iwith in 
England and on tlie continent it w'as long confined to the faculties 
of law' and divinity. Though the word is so commonly used as 
svnonymous with “ physician,’* it w;is not until the 14th century 
that the doctor’s degree liegan to be conferred in medicine. The 
tendency since has been to extend it to all faculties ; thus in 
Germany, in the faculty of arts, it has replaced the old title of 
magister. 'Fhe doctorate of music was first conferred at Oxford 
and Cambridge. 

Doctors of ihv Church arc certain saints whose doctrinal writ- 
ings have obtained, by the universal consent of the Church 
or by papal decree, a special authority. In the case of the great 
schoolmen a characteristic qualification was added to the title 
doctor, e.g. “ angelicus *’ (Aquinas), “ mellifluus ** (Bernard). 
'Fhe doctors of the Church are : for the East, SS. Athanasius, 
Gregory of Nazianzus, Basil the Great, John Chrysostom ; for 
the West, SS. Hilary, Ambrose, Jerome, Augustine, Gregory the 
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Great, Anselm, Bernard, Bonaventura and Thomas Aquinas. 
To these St Alphonso dei Liguori was added by Pope Pius IX. 

DOCTORS’ COMMONS, the name formerly applied to a 
society of ecclesiastical lawyers in London, forming a distinct 
profession for the practice of the civil and canon laws. Some 
members of the profession purchased in 1567 a site near St Paul's, 
on which at their own expense they erected houses (destroyed in 
the great fire, but rebuilt in 1672) for the residence of the judges 
and advocates, and proper buildings for holding the ecclesiastical 
and admiralty courts. In 1768 a royal charter was obtsiincd 
by virtue of which the then members of the society and their 
successors were incorporated under the name and title of “ The 
College of Doctors of I^iw cxcrcent in the Ecclesiastical and 
Admiralty Courts.” The college consisted of a president (the 
dean of Arches for the time being) and of those doctors of law 
who, having regularly taken that degree in either of the uni- 
versities of Oxford or Cambridge, and having been admitted 
advocates in pursuance of the rescript of the archbishop of 
('anterbury, were elected fellow’s in the manner prescribed by 
the charter. There were also attached to the college thirty-four 
yiroctors, whose duties were analogous to those of solicitors. 
The judges of the archiepiscopal courts were ahvays selected 
from this college. By the Court of Probate Act 1857 the 
college was empowered to sell its real and personal estate and 
to surrender its charter, and it w'as enacted that on such 
surrender the college should be dissolved and the prfiperty 
thereof belong to the then existing members as tenants in 
common for their owm use and benefit, llie college was ac- 
cordingly dissolved, and the various ecclesiastical courts which 
sat at Doctors’ Commons (the Court of Arches, the Prerogative* 
Court, the Faculty ( ourt and the Court of Delegates) are now 
op)en to the wlu'le bar. 

DOCTRINAIRES, the name given to the leaders of the moderate 
and constitutional Royalists in France after the second restora- 
tion of T.ouis XVin. in 1815. The name, as has often been the 
aise with party designations, was at first given in derision, and 
l.)y an enemy. In i8j 6 the Nain jaune relugie, a French paper 
|.aiblishe(l at Brussels by Bonapartist and Liberal exiles, l.>egan 
to .speak of Al. Koyer-Collard as the doctrinaire ” and also as 
If’ phe Eoyer-Collard dc la doctrine ch retie fine. The peres de la 
doctrine chrhienne, popuhirly luiown as the “ doctrinaires,” were 
a, French religious order founded in 1592 by Cesar de Bus. The 
choice of a nickname for M. Royer-Collard d<ws credit to the 
journalistic insight of the contributors to the Nain jaune rejit^ie, 
for he was emphatically a man w’ho made it his business to preac:h 
a doctrint^ and an ortliodoxy. The popularity of the name and 
its rapid extension to M. R«)yer-('ollard’s colleagues is the suffi- 
cient proof that it was well chosen and had more than a personal 
application. 7 ’hesc colJeagTies came, it is true, from various 
q i lartcrs . The due de R ichelieu and M . de Serre had been Royal ist 
hniiirh during the revolutionary and imperial (rpoch. MM. 
Royer-('ollard himself, Laine, and Maine de Biran had sat in the 
revolutionary As.semblics. MM. Pasquicr, Beugnf)t, de Barante, 
('uvier, Mounier, Guizot and Decazes had been imperial f*.fficials. 
But they were clost*ly united by political f>rinciple, and also by a 
certain similarity of method. Some of them, notably Guizot and 
Maine de liiran, were theorists and commcntiitors on the principles 
of government. M. de Barante w’as an eminent man of letters. 
All w'ere noted for the doctrinal coherence of their principles and 
the dialectical rigidity of their arguments. The object of the 
party as defined by M. (afterwards the due) Decazes was to 
“ nationalize the monarchy and to royalize France.” The means 
by which they hoped to attain this end were a loyal application 
of the charter granted by Louis XVIIL, and the steady co-opera- 
tion of the king with the moderate Royalists to defeat the 
extreme party known as the Ultras, who aimed at the complete 
undoing of the political and social w’ork of the Revolution. The 
Doctrinaires w’ere ready to allow' the king a large discretion in 
the choice of his ministers and the direction of national policy. 
They refused to allow that ministers should be removed in 
obedience to a hostile vote in the chamber. Their ideal in fact 
W'as a combination of a king who frankly accepted the results 


of the Revolution, and who governed in a liberal spirit, with the 
advice of a chamber elected by a very limited constituency, in 
which men of property and education formed, if not the whole, 
at least the very great majority of the voters. Their views were 
set forth by Guizot in 1816 in his treatise Du gouvernement 
represeutatij et de Velat achiel de la France. The chief organs of 
the party in the press were the Independent, renamed the Con- 
stiluiionnel in 1S17, and the Journal des dehats. The supporters 
of the Doctrinaires in the country w'ere chiefly ex-ofikials of the 
empire, — who believed in the necessity for monarchical govern- 
ment but had a lively memory of Napoleon’s tyranny and a 
no less lively hatred of the ancien reg/ merchants, manu- 
facturers and members of the liberal professions, particularly tlie 
lawyers. The history of the Doctrinaires as a separate political 
party began in 1816 and ended in 1830. In 1816 they obtained 
the co-operation of Louis XVTIL, who had lu'cn frightened by 
the violence of the IMtras in the Chamhre introiwahle of 1815. 
In 1830 they were destroyed by C harles X. when he took the 
Ultra prince de Polignac as his nunister and entered i>n the con- 
flict with Liberalism in h'riinc.e which ended in his overthrow. 
During the rt*vi)lution of 1830 the Doctrinaires became absorbed 
in the Orleanists, from whom they had never been separated on 
any ground of principle (.see France : History). 

The word “ doctrinaire ” has become naturalized in I'.nglish 
terminology, as applied, in a slightly contemptuous sense, to a 
theorist, as distinguished from a prattlical man of affairs. 

Si*e Duvrr';urr dt* llaiiranne, IHstniic dit i^nitvcnicmnU piivle- 
nuiutaire cn I'raiiLC (I’aiis, iS57 1871), vol. iii. 

DOCUMENT, strictly, in law, that w'hich can serve as evidi‘nc.c 
or proof, and is wTitten or printed, or has an inscription or any 
significance that can be “ read ” ; thus a picture, authenticated 
photograph, .seal or the like would furnish “ dociimenle.ry 
evidence.” More generally the word is used for written or printed 
])Hper.s that provide information or evidenee on a subji*cl. I’lie 
Latin docuwentnni, from which the w'ord is derived, meant, in 
classical times, a lesstm, example or proof (docere, to teach), and 
only in medi(?val Liitin came to he applied to an instrument um, or 
record in wanting. The classical J.aiin u.se is found in English ; 
thus Jeremy Taylor (Works, ed. 1835, i. 815) speaks of punish- 
ment lieiiig a “ single and sudden document if instantly in- 
flicted ” (see Diploma ric ; ami KviDENrifi). 

DODD, WILLIAM (1729-1777), English divine, was born at 
Bourne in l.incolnshire in May 1729. He was a*lmittcd a sizar 
(»f Glare Hall, Cambridge, in 17.15, aiul took the degree of B.A. 
in 1750, being fifteenth wrangler. On leaving the iiniversit>' he 
married a young woman (ff a more than cjuestionable reputation, 
w’hoso extravagant habits hel])ed to ruin him. In 1751 la? 
was ordained deacon, and in 1753 priest, and he .soon ht^caim? a 
popular and celebrated preacher. His first prcft*rim;n1; was the 
lectureship of West-Ham and Bow. In 1754 he was also chosen 
lecturer of St Olave’s, Hart Street ; and in 1757 he tO(»k the 
degree of M.A. at Cambridgi*, subsequently becoming LL.D. 
He was a strenuous .supporter of the Magdalen h(»spit.al, founded 
in 1758, and Siam afterwards became preacher at the chapel of 
that charily, Jn 1763 he obtained a preliend at Brecon, and in 
the same year he was a])poinl.ed one of the* king’s chaplains, — 
siMin after which the education of Philip Stanhope, afterwards 
earl of Chesterfield, was committed to his care. In 1768 he had 
a fashionable congregation and was held in high esl(?em, but 
indi.screet ambition led to his ruin. On th<* living of St (Jeorge’s, 
Hanover Square, liccoming vacant in 1774* ^Irs Dodd wrote 
an anonymous letter to the wifi? of the lord chancellor, offering 
three thousand guineas if, by h(?r assistance, Dodd w'ere promoted 
to the bcncfice. Thi.s letter having been traced, a complaint was 
immediatelv made to the king, and Dodd was dismis.sed from his 
office as chaplain. After residing for some time at Geneva and 
Paris, he returned to England in 1776. He still continued to 
exercise? his clerical functions, but his extravagant habits soon 
involved him in difficulties. 'I’o meet his c reditors he forged 
a bond on his fiirmer pupil Lord Che.sterfield for £4200, and 
actually received the money. He was detected, committed to 
prison,’ tried at the Old Bailey, found guilty, and sentenced to 
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death ; and, in spite of numerous applications for mercy, he was 
executed at Tyburn on the 27th of June 1777. Samuel Johnson 
was very zealous in pleading for a pardon, and a petition from 
the city of London received 23,000 signatures. Dr Dodd was a 
voluminous writer and possessed considerable abilities, with but 
little judgment and much vanity. He wrote one or two comedies, 
and his Beauties of Shakespeare, published in 1752, was long a 
well-known work ; while his Thoughts in Prison, a poem in blank 
verse, written between his conviction and execution, naturally 
attracted much attention. He published a large number of 
sermons and other theological works, including a Commentary 
on the Bible (1765-1770). A list of his fifty-five writings and an 
account of the writer is included in the Thoughts in Prison. 

See also 1*. Fitzgerald. A Famous Forgery (1865). 

DODDER (Frisian dodd, a bunch ; Dutch dot, ravelled thread), 
the p(>pular name of the annual, leafless, twining, parasitic plants 

forming the genus 
Cuscuta, formerly 
regarded as repre- 
senting a distinct 
natural order 
Cuscutaceae, but 
now generally 
ranked as a tribe 
of the natural 
order Convolvu- 
laceae. The genus 
contains nearly 
100 species and is 
widely distributed 
in the temperate 
and warmer parts 
of the earth. The 
slender thread-like 
stem is white, 
yellow, or red in 
colour, hear.^ no 
leaves, and at- 
taches itself by 
suckers to the stem 
or leaves of some 
other plant round 
which it twines 
and from which it 
derives its nourish- 
ment. It bears 
clusters of small 
fl o w e r s with a 
four- or five- 
toothed calyx, a 
ctip-.shapcd mrolla 
with four or five 
stamens inserted 
on its tube, and 
sometimes a ring 
of .scales below the 
stiimcns ; the two- 
celled ovary becomes when ripi‘ a capsule splitting l)y a ring 
just above the base. The seeds are angular and contain a 
thread-like spirally coiled embryo which bears no cotyledons. 
On coming in contact wdth the living stem of some other plant 
the seedling dodder throws out a sucker, by which it attaches 
itself and begins to absorb the sap of its foster-pjirent ; it then 
soon ceases to have any connexion with the ground. As it 
grows, it throws out fresh suckers, establishing itself firmly on 
the host-plant (fig. 2). After making a few turns round one stem 
the dodder finds its way to another, and thus it continues twining 
and branching till it resembles “ fine, closely-tangled, wet cat- 
gut.” Tlie injury done to flax, clover, hop and bean crops by 
species of dodder is often very great. C. europaea, the greater 
dodder (fig. i) is found parasitic on nettles, thistles, vetches and 
the hop ; C. Epilinum, on flax ; C. Epithymiim, on furze, ling 



Fir,. I. Cuscuta etiropaea» Dodder. 

1. Flower removed from 2, ('alyx. 

3. Ovary cut across. 

4. Fruit enveloped by a ]iersistent corolla. 

5. Seed. 

o. Embryo. 1-6 enlarged. 



and thyme. C\ Trifolii, the Clover Dodder, is perhaps a sub- 
species of the last mentioned. 

DODDRIDGE, PHILIP (1702-1751), English Nonconformist 
divine, was born in London on the 26th of June 1702. His 
father, Daniel Doddridge, was a I.^ndon merchant, and his 
mother the orphan daughter of the Rev. John Bauman, a 
Lutheran clergyman who had fled from Prague to escape religious 
persecution, and had held for some time the mastership of the 
grammar school at Kingston-upon-Thames. Before he could 
read, his mother taught him the history of the Old and New 
Testament by the assistance of some blue Dutch chimney-tiles. 
He afterwards went to a private school in London, and in 1712 
to the grammar school 

at Kingston -upon- ,0 

Thames. About 1715 
he was removed to a 
private school at St 
Albans, where he was 
much influenced by the 
Presbyterian minister, 

Samuel Clarke. He de- 
clined offers which would 
have led him into the 
Anglican ministry or the 
bar, and in 1719 entered 
the very lil^eral academy 
for dissenters at Kib- 
worth in Leicestershire, 
taught at that time by 
the Rev. John Jennings, 
whom Doddridge suc- 
ceed<?d in the ministry 

at that pl.iu. in 1723, ^ — Cuscuta glomerata. Section 

declining (ivertures from tlirough union between para.site and host. 
('o\'cntry, Pershore and c, stem of host. 

Ixindon (Ilalxjrdashers* d, stem of Cuscuta. 

Hall). In 1729, at a , t. .x 

general meeting of Non- oc c - or ..) 

conformist ministers, he was chosen to conduct the academy 
established in that year at Market Harliorough. In the same 
year he received an invitation from the independent congrega- 
tion at Northampton, w'hich he accepted. Here he continued 
his multifarious labours ; but the churcli seems to have dt;- 
creased, and his many engagements and bulky correspondence 
interfered seriously with his pulpit work, and with the discipline 
of his academy, where he had some 200 students to whom he 
lectured on philosophy and theology in the mathematics] or 
Spinozistic style. In 1751 his health, which had never been 
good, broke down, and he sailed for Lisbon on the 30th of 
September of that year ; but the change was unavailing, and 
he died there on the 26th of October. His popularity as a 
preacher is said to have been chiefly due to his “ high suscepti- 
bility, joined with physical advantages and perfect sincerity.” 
His sermons were mostly practical in character, and his great 
aim was to cultivate in his hearers a spiritual and devotional 
frame of mind. He laboured for the attainment of a united 
Nonconformist body, which should retain the cultured element 
without alienating the uneducated. His principal works are, 
The Rise and Progress of Religion in the Soul (1745), which best 
illustrates his religious genius, and has been widely translated ; 
The Family Expositor (6 vols., 1739-1756), Life of Colonel 
Gardiner (1747) ; and a Course of Lectures on Pneutnatology, 
Ethics and Divinity (1763). He also published several courses 
of sermons on particular topics, and is the author of many well- 
known and justly admired hymns, e.g. “O God of Bethel, by 
whose hand.” In 1736 both the universities at Aberdeen gave 
him the d(?gree of D.D. 

See Memoirs, by Rev. Job Orton (1766) ; Letters to and from 
Dr Doddridge, by Rev, Thomas Steelman (1790) ; and Correspondence 
and Diary, in 5 vols., by his grandson, John Doddridge Humphreys 
(1829). Tile tiest life is Stanford's Philip Doddridge (1880). Dodd- 
ridge’s academy is now represented by New College, Hampstead, in 
the library of w'hich tlicrc is a large collection of his manuscripts. 
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DODDS. AlPRED AMDDDE (1843- ), French general, was 

born at St Louis, Senegal, on the 6th of February 1842 ; his 
father’s family was of Anglo-French origin. He was educated at 
Carcassonne and at St Cyr, and in 1864 joined the marine infantry 
as a sub-lieutenant. He was promoted captain for his services 
during the disturbances in Reunion in 1868-69, in tlie course 
of which he was wounded. He served as a conij)any commander 
in the Franco-German War, was taken prisoner at Sedan but 
escaped, and took part in the campaigns of the l.oire and of tlie 
East. In 1872 he was sent to West Africa, and, except when on 
active service in Cochin China (1878) and Tong-King (1883), he 
remained on duty in Senegal for the next twenty years, taking 
a prominent part in the operations which brought the countries 
of the Upper Senegal and Upper Niger under French rale. He 
led the expeditions against the Tloal and Kay or (1889), the 
Serreres (1890) and the FuUi (1891), and from 1888 to 1891 w^is 
colonel commanding the troops in Senegal. At the close of 1891 
he returned to France to command the eighth marine infantry 
at Toulon. In April 1892 Dodds was selected to command the 
expeditionary force in Dahomey ; he occupied Abomey, the 
hostile capital, in Noveml:)er, and in a second canijiaign (1894) 
he completed the subjugation of the country. He was then 
appointed inspector-general of the marine infantry, and after a 
tour of the French colonies was given the command of the XX. 
(Odonial) Army Corps, subsequent!)^ becoming inspector-geiuTiil 
of colonial troops and a member of the Conseil sul)€rieur dv 
guerre. 

DODECAHEDRON (Or. twelve, and cS/ja, a face 

or basiO, in geometry, a solid enclosed by twelve plane face.s. The 
“ ordinary dodecahedron ” is one of the Platonic solids (see 
Polyukdron). The Greeks discovered that if a line be divided in 
extreme and mean proportion, then the whole line and the greater 
segment are the lengths of the edge of a cube and dodecahedron 
inscriptible in the same sphere. The “ small stellated dodi‘- 
cahedron,” the “ great dodecahedron ” and the “ great stellated 
dodecahedron ” are Kojder-Poinsot solids ; and the “ truncated ” 
and snub dodecahedra ” are Archimedean solids (see Poly- 
hicdron). In crystallography, the regular or ordinary dode- 
cahedron is an impossible form since the faces cut the axes in 
irrational ratios ; the “ pentag«)nal dodecahedron ” of crystal- 
lographers has irregular pentagons ft»r fac;^s, while the geometrical 
solid, on the other hand, has regular ones. The “rhombic 
dodecahedron,” one of the geometrical semiregular solids, is 
an important crystal form. Many other d(»decahedra exist as 
crystal forms, for which .see CRYSTAM.O(;RAPHy. 

DODECASTYLE (Gr. twelve, and otGAos, column), 

the architectural term given to a temple where the portico has 
twelve columns in front, as in the j)ortico added to the temple 
of Demctcr at Eleusis, designed by Philo, the architect of the 
arsenal at the Peiraeus. 

dQDERLEIN, JOHANN CHRISTOPH WILHELM LUDWIG 

(1791-1863), German philologist, was born at Jena on the 19th 
of December 1791. Ilis father, Johann Christoph Doderlcin, 
professor of theology at Jena, was celebrated for bis varied 
learning, for his eloquence as a preacher, and for the import- 
ant influence he exerted in guiding the transition m(»veincrnt 
from strict orthodoxy t(» a freer theology. Ludwig Doderlein, 
after receiving his preliminary education at Wintlsheim and 
Schulpforta (Pforta), studied at Munich, Heidelberg, Erlangen 
and Berlin. He devoted his chief attention to philology under the 
instruction of such men as F. Thiersch, G. F. (.'rtaizer, J . H. Voss, 
F. A. W’olf, August Bockh and P. K. Buttmann. In 1815, soon 
after completing his studies at Berlin, he accepted the apjioint- 
ment of ordinary professor of philology in the academy of Bern. 
Tn 1819 he was transferred to Erlangen, wdiere he l;)ecame .second 
professor of jihilology in the university and rector of the 
gymnasium. In 1827 he became first professor of philology and 
rhetoric and director of the philological seminary. He died on 
the 9th of November 1 863. Doderlein ’s most elaborate work as a 
philologist was marred by over-subtlety, and lacked method 
and clearness. He is best known by his Latcinische Synonymen 
und Etymologicn (1826-1838), and his Hornerischrs Glossarium 


(1850-1858). To the same class belong his Lateinische Wort- 
btldung (1838), llandbnch dcr lateinischen Sytianymik (1839), 
and the Handbuch der lateinischen Etymologie (1841), besides 
various works of a more elementary kind intended for the use 
of schools and gymnasia. Most of the works named have been 
translated into Engli.sh. I'o critical philology Doderlein con- 
tributed valuable editions of Tacitus {Opera, 18.17 ; Germania, 
with a German translation) and Horace {Epislolae, with a (ierrnan 
traaslation, 1856-1858 ; Salirae,, i860). His Ktdeii und Anfsatze 
(Erlangen, 1843-1847) and O^eniiiche Reden (i8(»o) consist 
chiefly of academic addresses dealing with various subjects in 
paedagogy and philology. 

DODGE» THEODORE AYRAULT (1842-1909), American 
soldier and military writer, was born at Pittsfield, Mas^iilchll.st^tts, 
on the 28th of May 1842. He rec'eived a militiirv education in 
Germany and subsequently studied at Heidelberg and London 
University, returning to the United States in 1801. At the out- 
break of the Civil War he at once enlisted in the federal army, and 
he soon rose to commissioned rank. Me served in tlu- Army of 
the j^ulomac until Gettysburg, where he lost a leg. Incapacitated 
for further active st^rvice, he continued to be enqiloyed in admini- 
strative posts to the end of the war^ and for several yt‘ar.s there- 
after he served at army headquarl(;rs, becoming ca])lain in 1866 
and brevet lieutenant-colonel in 1867. He retired in 1870. IJis 
worka include 2 'he Campaign of Chancellorstyille (1881), A Bird's 
Eye View oj our Civil MV/r (1882, later edition 1897), a coniplt;tc, 
accurate and remarkably conci.se account of the whok* war, 
PairocLus and J^en elope, a Chat in the Saddle ( 18S3), Great Captains 
(1886), a scries of lectures, Riders of Many Lands (1893), and 
a series of large illustrated volumes entitled A Ui story of the Art of 
W'flr,l )eing lives of “Gr(;at ('aptains,” ineluding/l/eAw/r/^r (2 vols., 
1888), Hannibal (2 vols., 1889), Caesar (2 v(»ls., 1892), Gnstavns 
Adolphus (2 vols., 1896) and Napoleon (.| vols., 1904-1907). He 
died in ranee, at Versailles, on the 26th of October 1909. 

DODGSON, CHARLES LUTWIDGE |“ J.EWi.s Cakroj.i. ”] 
(1832 -1898), English mathematician and author, son of the Kev. 
Charles Dodgson, vicar of Daresbury, Cheshire, wa.s born in that 
village on the 27th of january 1832. 'fhe literary life of “ Ia'wis 
C arroll ” became familiar to a wide circle of reaili.rs, but the 
private lih of C'harles Lutwidge Dodg.son was retired and practic- 
ally uneventful. Aft(T four years’ schooling at Rugby, Dodg.son 
matriculated at Christ ChureJi, Oxford, in May 1850 ; and from 
1852 till 1870 held a studentship then\ He UM>k a first class in 
the final mathematical .school in 1854, and the following year was 
appointed mathematical lecturer at Christ (.’hurch, a post he 
continued to fill till 1881. In 1861 he was ordained deacron, but 
he never took pri<fst\s orders, possibly because of a slammer which 
prevented reading aloud. His earliest publications, l)(‘ginning 
with A Syllabus of Plane Algebraical Geometry (1860) and 2 'hc 
Formulae of Plane Trigonometry (1801), were exclusively mathe- 
matical ; but late in the year J865 he publi.shed, under tlu^ 
pseudonym of “ l^ewis Carroll,” Alice s Adventures in W onderland , 
a work that was the outcome of bis keen sympathy with the 
iniaginatifjii of children and their siaise of fun. Its suci;e.ss was 
immediate, and the name of “ l.ewis Carroll ” has ever since b(;t?n 
a household word. A dramatic version of the “ Alice ” books by 
Mr Savilc Ciarke was produced at Christmas, 1886, and has since 
enjoyed many revivals. Mr Dodgson w'as always very fond of 
children, and it was an open secret that the original of “ Alice ” 
was a daughter of Dean lAddell. Alice was followed (in the 
“ Lewis (Carroll ” series) by Phantasmagoria, in 1869 ; Through 
the Looking-Glass, in 1871 ; The Hunting of the Snark (1876) ; 
Rhyme and Reason (1883); A Tangled 2 ' ale (1885); and 
Sylvie and Bruno (in two parts, 1S89 and 1893). wrote skit.s 
rin Oxford subjects from time to time. The Dynamics of a 
Particle was written on the occasion of the contr-st betweem 
Glad.stone and Mr Gatliorne Hardy (afterwards carl of 
Cranbrook) : and The Neio Belfry in ridicule of the erection put 
up at (lirist Church for the bells that were removed from the 
C^athcdral tower. While “ Lewis Carroll ” was deligliting 
children of all ages, C. L. Dodgson periodically published mathe- 
matical works— Elementary Treatise on Determinants (1867); 
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Euclid, Book V., proved Algebraically (1874) ; Euclid and his 
Alodern Rivals (1879), the work on which his reputation as a 
mathematician largely rests ; and Curiosa Mathematira (1888). 
Throughout this dual existence Mr Dodgscn pertinaciously 
refused to acquiesce in being publicly identified with “ I^wis 
Carroll.” Though the fact of his authorship of the “ Alice ” 
bf)oks was well known, he invariably stated, when occasion called 
for such a pronouncement, that “ Mr Dodgson neither claimed nor 
acknowledged any connexion with the Ixioks not published under 
his name.” He died at Guildford, on the 14th of January 1898. 
His memory is appropriately kept green by a cot in the Children’s 
Hospital, Great Ormond Street, London, which was endowed 
perpetually by a public subscription. 

Sew S. D. Collingwood, Life and Letters of Lewis Carroll (1898). 

DODO (from the Portugue.se D6udo, a simpleton), a large bird 
formerly inhabiting the island of Mauritius, but now extinct — 
tlie Didm ineptus of Linnaeus. When, in 1507, the Portuguese 
discovered the island which we now know as Mauritius they named 
it llha do Cerne, from a notion that it must be the island of that 
name mentioned by Pliny ; but most authors have insisted that 
it was known to the scramen of that nation as llha do Cisne — 
perhaps ];mt a corruption of Cerne, and brought about by their 
finding it stocked with large fowls, which, though not aquatic, 
they likened to swans, the most familiar to them of bulky birds. 
In 1598 the Dutch, under Van Neck, took pr)Ssession of th<j island 
and renamed it Mauritius. A narrativ^e of this voyage was 
published in 1601, if not earlier, and has been often reprinted. 

1 lerc we have birds spoken of as big as swans or bigger, with large 
heads, no wings, and a tail consisting of a few curly feathers. The 
Dutch called them Walgv'dgcls (the word is variously spelled), /.c. 
nauseous birds, either because no cooking made them palatable, 
or because this island-paradise afforded an abundance of fare .so 
much superior. Da Bry gives two admirably quaint prints of 
th(^ doings of the Flollanders, and in one of them the Walgvdgel 
aj)pears, being the earliest published representation of its un- 
wieldy form, with a footnote stating that the voyagers brought 
an exarnph* alive to Holland. Among the company there was a 
draughtsman, and from a sketch of his, Clusius, a few years after, 
gave a figure of the bird, which he vaguely called “ GaUinaceus 
Callus pvregrinus,'* but de.scribed rather fully. Meanwhile two 
other Dutch fleets had visited Mauritius. One of them had rather 
an accomplished artist on board, and his drawings fortunately .still 
exist (see article Bird). Of the other a journal kept by one of 
the skippers was subsequently published. This in the main 
corroborates what has been before Siiid of the birds, but adds the 
curious fact tha t they were now called by .some Dodaarsen and by 
others Dronleu)- 

Henceforth Dutch narrators, though se\Tral times mentioning 
the bird, fail to supply any important fact in its history. Their 
navigators, however, were not idle, and found work for their 
naturalists and painters. Clusius .stiys that in 1605 he saw at 
Pauw's House in Leyden a dodo’s foot * which he minutely 
de.scribes. In a copy of Clusius’s work in the high school of 
Utrecht is pasted an origiiiiil drawing by Van dc Venne super- 
scribed “ Vera effigies huius avis Walghvbgvl (quae & a nautis 
Dodaers propter foedam jxisterioris partis crassitiem nuncupatur), 
(pialis villa Amsterodamum perlata est ex insula Mauritii. Anno 
M.DC.XXVT.” Now a gocul many paintings of the dodo drawn 
from life by Roelandt Savery (1576-1^39) exist ; and the paint- 
ings by him at Berliu and Vienna— dated 1626 and 1628 — as 

^ Tile etymology of these names has been much discussed. That of 
the lattcy, which has getierally lH*en adopted by German ami French 
authorities, seems to defy in\estigation, but the tonner has been 
stiown by Prof. Schlegel (IVrjf/. en Mededeel. K. Akad, 
ii. pp. 255 ft scq.) to be the homely name of the dabchick or little 
grebe {Podiceps minor), of which the Dutchmen W'cre reminded by 
the round stern and tail diminished to a tuft that characterized 
the dodo. The .same learned authority suggests that dodo is a 
corruption of Dodaars, but. as will presently be seen, we herein think 
him mistakt'n. 

® What has lK*come of the specimen (which may have been a relic 
of the bird brought home by V’an Neck’s s(iuadrun) is not known. 
Brodcrip and Dr Gray have suggested its identity wulh tliat now in 
the British Museum, but on wdiat grounds is not apparent. 


well as the picture by Goiemare, belonging to the duke of 
Northumberland, dated 1627, may be with greater plausibility 
than ever considered portraits of a captive bird. It is even 
probable that this was not the first example painted in Europe. 
In the private library of the emperor Francis I. of Austria was a 
series of pictures of various animals, supposed to be by the Dutch 
artist Hoefnagel, who was born about 1545. One of these 
repre.sents a dodo, and, if there be no mistake in Von Frauenfeld’s 
ascription, it must almost certainly have been painted before 
1626, while there is re^ason to think that the original may have 
been kept in the vivarium of the emperor Rudolf 11 ., and that the 
portion of a dodo’s head, which was found in the museum at 
Prague about 1850, belonged to this example. The other pictures 
by Roelandt Savery, like those in the possession of the Zoological 
Society of London and others, are undated, but were probably all 
painted about the same time — 1626“! 638. ITie large picture in 
the British Museum, once belonging to Sir Hans Sloane, by an 
unknown artist, but sufiposcd to be by Roelandt Savery, is also 
undated ; while the still larger one at Oxford (considered to be by 
the younger Savery) bears a much later date, 1651. Undated also 
is a picture in Holland said to be by Pieter Holsleyn. 

In 1628 we have the evidence of the first English observer of 
the bird — one Emanuel Altham, who mentions it in tw^o letters 
written on the same day from Mauritius to his brother at home 
(Proc, ZooL Soc, 1874, pp. 447-449). In one he says: “You 
shall receue ... a strange fowle : which I had at the Hand 
Mauritius called by ye portingalls a Do Do : w^hich for the rare- 
ness thereof I hope wilbe welcome to you.” The passage in the 
other letter is to the same effect, w'ith the addition of the words 
“if it liue.” In the same fleet with Altham sailed Sir Thomas 
Herbert, who.se Travels ran through .several editions. It is plain 
that he could not have reached Mauritius till 1629, though 1627 
has been usually (ussigned as the date of his visit. The fullest 
account he gives of the bird is in his edition of 1638 : “ The Dodo 
comes first to a description : here, and in Dygarrois ® (and no 
where else, that ever I could see or heare of) is generated the Dodo 
(a Portugiiize name it is, and has reference to her simpleness,) a 
Bird which for shape and rareness might be call’d a Phoenix 
(wer’t in Arabia :)” At. Herbert was weak as an etymologist, 
but his positive statement, corroborated as it is by Altham, 
cannot be set aside, and hence we do not hesitate to assign a 
Portuguese derivation for the w'ord.* Ilerl^erl also gave a figure 
of the bird. 

Proceeding chronologically wt next come upon a curious bit 
of evidence. ITiis is contained in a MS. diary kept between 1626 
and 1640 by Thomas Cro.ssfield of Queen’s (^dlege, Oxford, where, 
under the year 1634, mention is casually made of one Mr Gosling 
“ whi> bestowed the Dodar (a blacke Indian bird) vpon ye 
Anatomy .school.” Nothing more is known of it. About 1638, 
Sir Hamon Lestrange tells us, as he w^alked London streets he saw' 
the picture of a .strange fowl hung out on a cloth canvas, and 
going in to see it found a great bird kept in a chambtT “ somewhat 
liigger than the largest Turky cock, and .so legged and footed, but 
shorter and thicker.” The keeper called it a dodo and show^ed 
the visitors how his captive would sw'allow “ large peble stones 
... as bigge as nutmegs.” 

In 1651 Morisot published an account of a voyage made by 
Francois C’aiiche, who professed to have passed fifteen days in 
Mauritius, or “ I’isle de Saincte Apollonie,” as he called it, in 
1638. According to T)e Flacourt the narrative is not very 
trustwxirthy, and indeed certain statements are obviously 
inaccurate. Caiiche says he saw^ there birds bigger than swans, 
which he describes so as to leave no doubt of his meaning dodos ; 
but perhaps the most important facts (if they be facts) that he 

® i,e. Rodriguez ; an error. 

•* Hence wc venture to dispute Prof. Schlcgcl’s supposed origin of 
“ Dodo.” Tin* I\)rt.ugue.se must have been the prior noinenclators. 
and if. as is most likely, some of their nation, or men accpiainted 
with their language, were employed to pilot tlie Hollanders, we .see 
at once how the first Dutch name Walghvagel w'ould give way. The 
meaning of Doudo not being plain to the Dutch, they would, as is 
the haliit of sailors, convert it into something they did understand. 
Then Dodaers w'oiild easily suggest itself. 



DODO 


relates are that they had a cry like a gosling (“ il a un cry comme 
Toison and that they laid a single white egg (“ gros comme un 
pain d\in sol ' on a mass of grass in the forests. He calls them 
“ oiseaux de Nazaret/' perhaps, as a marginal note informs us, 
from an island of that name which was then supposed to lie more 
to the northward, but is now known to have no existence. 

In the catiilogue of Tradescant’s Collection of Rarities, presewed 
at South Lambeth, published in 1656 we have entered among the 



Fig. I. — Skeleton of a Dodo, Didtts ineptus, Museum of Zoology. 

Cambridge, and cast of a Hiiad in Oxford. 

Whole Birds,” a “ Dodar from the island Manritius ; it is not 
able to flie being so big.” This specimen may well have been the 
skin of the bird seen by Lestrange some eighteen years i)efore, but 
anyhow we are able to trace tlie specimen through Willughbv, 
Edw'ard Llwyd and Thomas Hyde, till it passed in or before j 68.| 
to the Ashmolean collection at Oxford. In 1755 it was ordered 
to be destroyed, but, in accordance with the original orders of 
Ashmole, its head and right foot were preserved, and .still orna- 
ment the museum of that university. In the second edition of a 
Catalogue of many Natural Rarities, &c., “ to be seen at the place 
formerly called the Music House, near the West End of St Paul’s 
Church,” collected by one Hubert alias Imrbes, and publi.shed in 
1665, mention is made of a “ Icgge of a Dodo, a great heavy bird 
that cannot fly ; it is a Bird of the Mauricius Island.” This is 
supposed to have subsequently pas.sed into the possession of the 
Royal Society. At all events such a specimen is included in 
Grew’s list of their treasures which was published in 1681. This 
was afterwards transferred to the British Mu.seum. It is a left 
foot, without the integuments, but it differs sufficiently in size 
from the Oxford specimen to forbid its having been part of the 
same individual. In 1666 Olearius brought out the Gotlorffische 
Kmist Kammer, wherein he describes the head of a Walf^hrogel, 
which some sixty years later \vas removed to the museum at 
(.^>penhagen, and is now preserved there, having lieen the means 
of first leading zoologists, under the guidance of Prof. J. Th. 
Reinhardt, to recognize the true affinities of the bird. 

We have passed overall but the principal narrativesof voyagers 
or other notices of the bird. A compendious biblifjgraphy, up to 
the year 1848, will be found in Strickland’s classical w'ork,* and 
the list was continued by Von Frauenfeld * for twenty years latcT. 

* The Dodo ami its Kindred^ by II. E. Stricklatnl and A. C. MclvilU* 
(r.ondon, 1848, 4 to). 

- Neu aufuefumlene Abhildung des Dronte, by Georg Ritter von 
Frauenfeld (Wien, 1868. fol.). 
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The last evidence we have of the dodo’s existence is furnished by a 
journal kept by Bcnj. Harry, and now in the British Museum 
(M 55 . Addit. 366S. 11. D). This shows its survival till lOSi, hut 
the writer’s sole remark upon it is that its “ (flesh is very hard.” 
The successive occupation of the island liy different masters 
seems U» have destro>'ed every tradition relating to the bird, and 
doubts liegiin to arise whether such a creature had ever existed. 
Dr Henry Dunciin, Scottish minister and journalist, in 1828, 
show'ed how^ ill-founded these doubts were, and .st)iTie ten years 
later William John Brodcrip with much diligence collecled all the 
available evidence into an admirable essay, which in its turn was 
succeeded by Strickland’s monograph just mentioned. But in 
the meanwhile little was done towards obtaining any material 
advance in our knowledge. Prof. Reinhardt s determination of its 
affinity to the pigeons (Cnhtmhac) e\cej)teil ; and it was hardh- 
until George Clark’s discovery in 18^15 of a large numlxT of d(KK)s' 
remains in the mud of a pool (the Mare aux Songes) lliat zoologists 
generally were prepared to accept that affinity without question. 
The exfimination of btmc after bone by Sir R. Owen {Tiaus. 
Zool. Sor. vi. p. 49) confirmed the judgment (jf the Danish 
naturalist. 

In iSSg Th. Saiizier, acting for the government of Mauritius, 
sent a great number of hones from the same swamp ti» Sir Edward 
Newton.® From these the first correctly restored and proj>er]\' 
mounted skeleton was prepared and sent to Paris, to he forwarded 
to the museum of Mauritius. Good specimens arc in the British 
Musiaini, at Paris and at Cambridge, England. 

The huge blackish bill of the dodo terminated in a large, horny 
hook ; the cheeks wi^re partly bare, the stout, short legs yellow. 
The plumage was dark 
ash - coloured, with 
whitish hreas’t and 
tail, yellowish white 
wings (incapable of 
fl ight). Th v: sh( >rt tail 
forinetl a curly tuft. 

The dodo is said to 
have inhabited forests 
and t%» have laid one 
large whilit egg on a 
mas.s of grass, jlesides 
man, hogs and other 
imported animals 
seem to have exter- 
minated it. But the 
dodo is not the only 
member of its family 
tiuit has variishcd. 

'.rhe little island which 
has succt!ssively borne 
the name of Mas- 
caregnas, Elngland’s 
h'orest, IJourbon and 
Reunion, and lies to 
the southward «)f 
Mauritius, had also an 
allied bird, now dead 
and gone. Of this not 
a relic has been 



handled bv any natiir- 

alist. The latest de- 2. Tli.; Sr.I.lairo of Rodrijjmr 

scription of it, by Du Eroin D-guat s 

]*.ois in 1674, is very 

mettgre, while Bontekoc gave a figure, apparently intended 

to represent it. Tt was originally called the “solitaire, Init thi.s 
name was also applied to Pezophaps solifarius of Rodriguez by 
the Tluguenot exile I.eguat, who described and figured it almut 


The solitaire, Didtts solilarius of Ginelin, referred by Strickland 
to a district genus Dezn]>liaps, is supposed to have lingered in the 
• F.. .Newton and II. Gadow, Trims. Z'ml. Suf. xiii. (jK'j.f) 1 > 1 >' 


pts. 
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island of Rodriguez until about 1761. I-eguat^ has given a 
delightful description of its quaint habits. The male stood about 
2 ft. 9 in. high ; its colour was brownish grey, that of its mate 
more inclined to brown, w^ith a whitish brca.st. The wings were 
rudimentary, the tail very small, almost hidden, and the thigh 
feathers were thick and curled like shells.” A round mass of 
bone, “ as big as a musket ball,” was developed on the wings of 
the males, and they used it as a weapon of offence while they 
whirled thems<'lves about twenty or thirty times in four or five 
minutes, making a noi.se with their pinions like a rattle. The 
mien was fierc'c and the walk stately, the birds living singly or 
in pairs. The nest was a heap of palm leaves a foot high, and 
contained a single large egg which was incubated by both parents. 
The food consisted of seeds and leaves, and the birds aided 
dig<*stion by swallowing large stones ; these were used by the 



Fici. 3. — Skoicion o( a male Solitaire, Pazophaps snliiarius, 
Miiseiini of Zoology, Cambridgi;. 


Dutch sailors to sharpen their knives with. One of these stones, 
nearly an inch and a half in length, of extremely hard volcanic 
rock, is in the ('ambridge museum . 'Hie fighting knobs mentioned 
above, are very interesting, large exostoses on one of the wrist- 
bones of either wing ; they were undoubtedly covered with a 
thick, callous skin. Thousands of bones of this curious flightless 
pigeon were collected through Sir E. Newton's 2 exertions, and 
by 11 . H. Sclater on behalf of the Royal Society of London, llie 
results are several almost complete skeletons of both sexes, 
composed however out of the enormous mass of the dissociated 
bones. “ (A. N. ; H. F. G.) 

DODONA, in Epirus, the seat of the most ancient and venerable 
of all Hellenic siinctuaries. Its ruins are at Dramisos, near 
Tsiicharo vista. In later times the Greeks of the south looked on 
the inhabitants of Epirus as barbiirians ; nevertheless for Dodona 
they always p^eser^'ed a certain reverence, and the temple there 
was the object of frequent missions from them. This temple was 
dedicated to Zeus, and connected with the temple was an oracle 

‘ Voyage et aventurcs de Francois l.eguat, Ac. (2 vols., 1 .ondon. 
1708). An English tninslation, edited with many additional ilhis- 
tration^ liy Captain Oliver, has Imcn ])ubhshed by the Hakluyt 
Society 12 vols., 1801). 

• R. Newton and J. W. Clark, Phil, Trans, clix. (i86g). pp. \ 

elxviii. (iSyy). i)p. 448-451. 


which enjoyed more reputation in Greece than any other save 
that at Delphi, and which would seem to date from earlier times 
than the worship of Zeus ; for the normal method of gathering 
the responses of the oracle was by listening to the rustling of 
an old oak tree, which was supposed to be the seat of the deity. 
We seem here to have a remnant of the very ancient and widely 
diffused tree-wor.ship. Sometimes, however, auguries were taken 
in other manners, being drawn from the moaning of doves in the 
branches, the murmur of a fountain which rose close by, or the 
resounding of the wind in the brazen caldrons which formed 
a circle all round the temple. Croesus proposed to the oracle 
his well-known (juestion ; Lysander sought to obtain from it a 
sanction for his ambitious views ; the Athenians frequently 
appealed to its authority during the Peloponnesian War. But 
the most frequent votaries were the neighbouring tribes of the 
Acarnanians and Aetolians, together with the Boeotians, who 
claimed a special connexion with the district. 

Dodona is not unfrequen tly mentioned by ancient writers. It is 
spoken of in the Iliad as the stormy abode of Selli who .sleep on the 
ground and wash not their feet, and in the Odyssey an imaginary 
visit of Odysseus to the oracle is referred to. A ITesiodic fragment, 
gives a complete description of the Dodonaea or ITellopia, which 
is called a district full of corn-fields, of herds and fioeks and 
of shepherds, where is built on an extremity (ctt* 

Dodona, where Zeus dwells in the stem of an oak 'I’he 

priestesses were called doves (Trkktiat) and Herodotus tells a 
story which he learned at Egyptian Thebes, that the oracle of 
Dodona WiiS founded by an Egyptian priestess who was carried 
away by the Phoenicians, but says that the local legend sub- 
stitutes for this priestess a black dove, a substitution in which 
he tries to find a rational meaning. From inscriptions and later 
writers we learn that in historical times there was worshipp(‘d, 
together with Zeus, a consort named Dionc (see further Zkus ; 
Oracle; Dione). 

The ruins, consisting of a theatre, the walls of a town, and some 
other buildings, had betm conjectured to be those of i)odt)na by 
Wordsworth in 1832, but the conjecture was changed into 
ascertained fact by the excavations of (‘onstantin Carapanos. In 
1875 niade some preliminary investigations; soon after, an 
extensive discovery of antiquities was made by peasants, digging 
without authority ; and after this M. (.'-urapanos made a system- 
atic excavation of the whole site to a considerable depth. The 
topographical and architectural results are disappointing, and 
show either that the site always retained its primitive simplicity, 
or else that whatever buildings once existed have been very 
completely destroyed. 

To the south of the hill, on which arc the walls of the town, and 
to the east of the theatre, is a plateau about 200 yds. long and 50 
yds. wide. Tow'ards the eastern end of this terrace are the scanty 
remains of a building which can hardly be anything but the 
temple of Zeus ; it appears to have consisted of pronaos, naos 
or cella, and opisthodomus, and some of the lower drums of the 
internal columns of the colla were still resting on their founda- 
tions. No trace of any external colonnade was found. The 
temple was about 130 ft. by 80 ft. It had been converted into a 
(Christian church, and hardly anything of its architecture seems to 
have survived. In it and around it were found the most interest- 
ing products of excavation — statuettes and decorative bronzes, 
many of them bearing dedications to Zeus Naiiis and Dione, and 
inscriptions, including many small Uiblets of lead which contained 
the questions put to the oracle. Farther to the west, on the same 
terrace, were tw'o rectangular buildings, which M. Cflxai)an()S 
conjectures to have been connected with the orjicle, but which 
show' no distinguisViing features. 

Below' the terrace was a precinct, surrounded by walls and 
flanked with porticoes and otlier buildings ; it is over 100 yds. in 
length and breadth, and of irregular .shape. One of the buildings 
on the south-western side contained a pedestal or altar, and is 
identified by M. Carapanos as a temple of Aphrodite, on the 
insufficient evidence of a single dedicated object ; it does not 
seem to have any of the characteristics of a temple. In front of 
the porticoes are rows of pedestals, which once bore statues and 
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other dedications. At the southern comer of the precinct is a 
kind of gate or propylaeum, flanked with two towers, l^tween 
which are placed two coarse limestone drums. If these are in situ 
and belong to the original gateway, it must have been of a very 
rough character ; it does not seem probable that they carriecl, 
as M. Carapanos suggests, the statuette and bronze bowl by 
which divinations were carried on. 

The chief interest of the excavation centres in the smaller 
antiquities discovered, which have now been transferred from 
M. Canipanos’s collection to the National Museum in Athens. 
Among the dedications, the mo.st interesting hi.storically are a 
set of weapons dedicated by King P^^rhus from the spoils of 
the Romans, including characteristic specimens of the pilum. 
The leaden tablets of the oracle contain no certain example of a 
response, though there are many questions, varying from matters 
of public policy or private enterprise to inquiries after stolen 
goods. 

The temple of Dodona was destroyed by the Aetolians m 219 
n.c., but the oracle survived to the times of Pausanias and even of 
the emperor Julian. 

Sec r. Wordsworth. Greece (1S30). p. 247; Constantin Carapanos, 
Dodonc ct ses ruines (Jhiris, 1878). For I hc oracle inscriptions, see 
K. S. Roberts in Journal of Hellenic Studies, vol. i. p. 228. (E. (iK.) 

DODS, MARCUS (1834-1909), Scottish divine and biblical 
scholar, was bom at Belford, Northumberland, the younge.st .son 
of Rev. Marcus Dods, minister of the Scotti.sh church of that town. 
He w^as trained at Edinburgh Academy and Edinburgh Univer- 
sity, graduating in 1854. Having studied theology for five years 
he was licensed in 1858, and in 1864 Ixx'ame minister of Kenfteld 
Free Church, Glasgow, where he worked for twent3^-five years. In 
1889 he was appointed professor of New Testament Exegesis in 
the New College, Edinburgh, of which he Ix^camc principal on the 
death of Dr Rainv in 1907. He died in Edinburgli on the 26th of 
April 1909. Throughout his life, both ministerial and pmfcssonal, 
he devoted much time to the pulilication of theological books. 
Several of his writings, especially a siTmon on Inspiration 
delivered in 1878, incurred the charge of unorthodoxy, and 
shortly before liis elecfon to the Edinburgh professorship he 
was summoned before the General Assembly, but the charge* was 
dropped bv a large majority, and in 1891 he received the honorary 
degree of D.D. from Edinburgh University. He edited I-ange’s 
Life of Christ in English (Edinijurgh, 1864, 6 vols.), Augustine’s 
works (1S72-1876), and, with Dr Alexander Whyte, Clark’s 
‘‘ Handbooks for Bible Classes ” series. In the Expositor’s 
Bible series he edited Genesis and i Corinthians, and he was also a 
contributor to the 9th edition of the Enrydopacdia Britannica 
and Hastings’ Dictionary of the Bible, Among other important 
works are : The Epistle to the Seifen Churches {\ 865) ; IsraeVs Iron 
A^c (1874); Mohammed, Buddha and Christ (1877) ; Handbook 
on Jiagftai, Zeehariah ami Malachi (1879) ; The Gospel according 
to St John (1897), in the Expositor’s (ireek Testament ; The 
Bible, its Origin and Nature (1904), the Bross l^;ctures, in which 
he gave an aV)le sketch of the use of Old Tc’shimcnt criticism, and 
finally set forth his Theory of Inspiration. Apart from his great 
services to Biblical .scholarship he takes high rank timong thf>.se 
who have sought to bring the results of technical criticism within 
the reach of the ordinary reader. 

DODSLEY, ROBERT (1703-^ 7 f> 4 )» English bookseller and 
miscellaneous writer, was born in 1703 near Mansfield, 
Nottinghamshire, where his father was master of the free .school. 
He is said to have been apprenticed to a stejeking-weaver in 
Mansfield, from whom he ran away, taking service as a footman. 

In 1729 Dodslev published his first work, .SVm7M</c ; a Poem . . . 

written by a Footman, with a preface and postscript ascri!>ed to 
Daniel Defoe ; and a collection of .short poems, A Muse in Livery, 
or the Footman's Miscellany, was published by subscription in 
1732, Dodslc\'’s patrons comprising many person*^ c)f high rank. 
This was followed by a satirical farce called The Toyshop {Cxyveint 
Garden, 1735)? in which the toyman indulges in moral oKserva- 
tions on his wares, a hint which was probably talien frf)m Thomas 
Randolph’s Conceited Pedlar. The profits accniinp from the sale 
of his works enabled Dod.slcy to establish himself with the help of 
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his friends — Pope lent him £100 — as a bookseller at the “ Tully’s 
Head ” in Pall Mall in 1735. His enterprise soon made him one 
of the foremost publishers of the day. One of his first publica- 
tions was Dr Johnson's l.ondon, for which he gave ten guineas in 
1738. He published many of Johnson's works, and he suggested 
and helped to finance the English Dictionary. Pope also made 
over to Dodsley his interest in his letters. In 1738 the publica- 
tion of Paul Whitehead’s Manners, voted scandalous by th<* Lords, 
led to a short imprisonment. Dodsley published for iMiward 
Young and Mark Akenside, and in 1751 brought out Thomas 
Gray’s Elegy. He also founded several literary periodicals : The 
Museum (1746-1767, 3 vols.) : 7 'he Preceptor containing a general 
course of education (1748, 2 vols.), with an inlrodiiction bv Dr 
John.son ; The World (1753 1756, 4 vols.); and The Annual 
Register, founded in 1758 witli Edmund Burke as editor. 'I'o 
these various works, Horace Walpole, Akenside, Soanie Jenyns, 
Lord lA'ttelton, T-ord ('hesterficld, Burke and others were 
contributors. Dodsley is, l)owe\'er, Ix'st known as tlie editor of 
two collections: Select Collection of Old Plays (12 vols., 1744 ; 
2nd edition with note by Isaac Reed, 1 2 vols., 1780 ; 4th edition, 
by W. C. Hazlitt, 1874-1.876, 15 v(»ls.) : and A Collection of Poems 
by Several Hands (1748, 3 vols.), which passed through many 
editions. Tn 1737 his King and the Miller of Mansfield, a 
“dramatic tale" King Henry Tl., was produced at Drury 
l^ine, and rccei\'ed with much applause ; the sef|uel. Sir John 
Cockle at Court, a farce, appeared in 1 738. 1 n 1743 hv puhlisluxl a 
collection of his dramatic works, and some poems which had been 
issued separaUdy, in oni^ volume under the modest title of Trifles. 
This w^as followed by The Triumph of Peace, a Masque occasioned 
by the Treaty of AixAa-Chapelle ^1749); a fragment, entitled 
Agriculture, of a long tedious poem in blank verse on Public 
Virtue (1753) ; The Blind Beggar of Bethnal Green (acted at 
Drury Lane 1739, printiaJ 1741) ; and an ode, Melpomene (s'] 

His tragedy of (1758) had a long run at ( ovemt Ciavden, 

2000 copies lx?ing sold on the day r>f puhlioalifjn, and it passed 
through four editions within the year. Lorcl Chesterfield is, 
however, almost certainly the autlua* of the series of mock 
chronicles of which The Chronicle of the Kings of England by 
“Nathan Iv'n Saddi " (1740) is the first, although they wen* 
included in tlu* Trifles and “ ben Saddi ” was n‘C(‘ived as Dodsley ’s 
pseudonym. The Economy of Human Life (i75o)» eolleilion ol 
moral precepts frequently reprinted, is also hy i,ord ('hesterliehl. 
In 1750 Docisley retired, leaving the conduct of the business to his 
brother James (1724-1797), with wlwun he had been many v< iirs 
in partnership. He published two more works, 77 /c Sclrci I'ahks 
of Aesop translated by R. D. (176.1) and the Works of William 
Shenstone (3 vols., 1764-1769). He died at Durham whili* on 
a visit 1.0 his friend the Rev. )osrj)h Sp(‘Tic<‘ on the 23nl of 
September 1764. 

See also Shadows of the Old tioohseUfO'S, by t'hiii lc.s KnigliV 
])].). 180-216 ; •* At 'l iillv's Hea.il ’’ in hiddecuth Century Vignettes, 
2nd series, by Austin Dobson ; E. Solly in The JUhlin^niphri. 

V. (1884) pp[ 57 6r. Dodslfv's porins an- ii*i)nnt< cl willi 11 memoir 
ill A. Clialnn.Ts's Works of I'uglish Jt^orts, vol. xv. ( r8i<i). 

DODSWORTH, ROGER (1585-1654), English antiquar>', wa.s 
born near Oswaldkirk, Yorkshire. He devoted himself earl}’ to 
antiquarian research, in which he W'a.s greatly assisted b>' the 
fact that his father, Matthew Dodsworth, was registrar of \’ork 
catliedral, and could give him access to the ri'rords jirescrved 
there. He married the widow* of Laurenc it I'avvsthorne of Hutton 
Grange, whert? he sub.sequently resided till his death in August 
1654. At various times in his lift? lu; was enabkxl to study the 
records in the library of Sir Robert f'otton, in Skipton ( astle. 
and in the Towvr of Lomlon. ITe collected a vast stcre of 
materials for a history of Yorkshire, a Monasticon Anglicannm, 
and an English baronage. The second (if lhe.se was published 
writh considerable additions by Sir W illiam Dugdalt^ (2 vols., 
1655 and t66i). The MSS. wenr k'ft to Thomjis, third l/ird 
Fairfax, who hv his w'ill bequeathed them (160 volurnc^s in all) to 
the Bodleian la'brary at Oxford. Portions have been printed 
bv the Yorkshire Archaeological Society (DodsworlKs Yorkshire 
Notes, 1884) and the Gictham Society (copies of I^ncashire post- 
mortem inquisitions, 1875-1876). 
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DODWELL, EDWARD (1767-1832), English traveller and 
writer on archaeology. He belonged to the same family as 
Henry Dodwell the theologian, and was educated at Trinity 
Collf^gc, Cambridge. He travelled from i8oi to 1806 in Greece, 
and spent the rest of his life for the most part in Italy, at Naples 
and Rome. He died at Rome on the 13th of May 1832, from the 
effects of an illness contracted in 1830 during a visit of explora- 
tion to the Sabine Mountains. His widow, a daughter of Count 
Giraud, thirU' years his junior, subsequently became famous as 
the “ beautiful ” countess of Spaur, and played a considerable 
role in the political life of the papal city. He published 
Classical and Topographical Tour through Greece (1819), of which 
a German translation appeared in 1821 ; Vietvs in Greece ^ thirty 
coIour(!f| plates (1821) ; and Views and Descriptions of Cyclopiaii 
or Pclasgic Iiemain\ in Italy and Greece (London and Paris, witfi 
Freiu:h text, 1834). 

DODWELL, HENRY (1641-1711), scholar, theologian and 
controversial writer, was born at Dublin in October, 1641. His 
father, having hist his j)roperty in Connaught during Iherebellion, 
settli^d at York in 1648. Here Henry received his jireliminary 
ediuviticin at the free school. In 1654110 was sent by his uncle 
to IVinity (‘ollege, Dublin, of whirli he subsequenily beciiine 
scholar und hllow. Having conscientious objections to taking 
orders he relinquished his fellowsliiji in 1666, but in 1688 was 
eh^cted Camden professor of history at Oxford. In 1691 he was 
deprived of his professorship for refusing i<i take the oath of 
allegiance to William and Mary. Retiring to Shottesbrookc in 
Ik-rkshirc, and living on the produce of a small estate in Ireland, 
lie devoted himself to the study of chronology and ecclesiastical 
polity. Gibbon speaks of lii.s learning as “ immense,” and says 
that his “ skill in employing facts is equal to his learning,” 
although he severely criticizes his method and styl(\ Dodwell's 
works on e>"ciesiastic:il polity are more numerous and of much 
less value than those on chronology, his judgment being far 
inferior to his power of research. In his earlier writings he was 
regarded as one of the greatest champions of the non-jurors ; but 
tlu‘ iloctrine which be afttrwards promulgated, tliat the soul is 
naturally mortal, and that immortality could be enjoyed only 
by those who had rec(‘iv'ed baptism from the hands of one set 
of ri?giilarly ordained clergy, and was then^rnre a privilege from 
which dissenters were hopelessly excluded, did not strengthen 
his reputation. Dodwell died at Shottesbr<M)ke on the 7th of 
June 1711. His chittf works on classical chronology are; A 
Discourse cotuerning Sanchoniathons Phoenician History 
Aiinales Thucydidci et Xenophontei (1702); Chronologia Graeco^ 
Romana pro hypothesibtis Dion. Ilalicarnassei (1692) ; Annates 
Velleianij Quin til iaiieiy Statiani (1698); and a larger treatise 
entitled De veterihus Graecornm Rotnanorumque cydis (1701). 

His elde.st son Henry (d. 17S4) is known as the author of 
a p.iMiphlet eiititled Christianity not founded on Argument, 
lo whii.’h a reply was published by bis brother William (170Q- 
1785), who was besides engaged in a controversy with 1)'* 
Conyers Middli'ton on the subject of miracles. 

See The e/ II. 7). . . , ahridf*’d with an account of his life, 

by F. Jirokesby i-:ncl ed., 1723) and Thomas Hoarne's Diaries. 

DOG, the linglish generic term for the quadruped of tlie 
<lomesticiited variety of Can is (Vr. chien). The etymology of the 
word is unknown ; “ hound ” represents the common Teutonic 
term (Ger. Hnnd), and it is .suggested that the “ English dog ” - 
for this was a regular phra.se in continental £urop<;an countries 
— represented a special breed. Most canine experts believe that 
the dog is descended from the wolf, although zoologi.sts arc less 
certain (see Carnivora) ; the osteol(»gy of one does n(»t differ 
materially from that of tlic other : the dofj and the wolf breed 
with each other, and the progeny thus obUiined will again breed 
with the dog. 'rhere is one circumstance, however, which seems 
to mark a difference l)etwccn the two animals : the eye of tlie 
dog of every country and species has a circular pupil, but the 
position or form of the pupil is oblique in the wolf. W. Youatt 
says there is also a marked difference in the temper and habits 
of the two. The dog is generally easily managed, and although 
H. C. Drooke of Welling, Kent, succeeded in making a wolf 


fairly tractiible, the experience of others has been the reverse of 
encouraging. G. Cuvier gives an interesting account of a young 
wolf which, having been trained to follow his master, showed 
affection and submission scarcely inferior to the domesticated 
dog. During the absence from home of his owner the wolf was 
sent to a menagerie, but pined for his master and would scarcely 
take any food for a considerable time. At length, howe\Tr, he 
beciime attached to his keepers and appeared to Imve forgotten 
his former associate. At the end of eighteen months his master 
returned, and, the moment his voice was heard, the wolf recog- 
nized him and lavished on him the most affectionate caresses. 
A still longer separation followed, but the wolf again rcmeml:)erod 
his old associate and showed great affection upon his return. 
Such an association proves that there is very little difference 
between tlie dog and the wolf in recognition of man as an object 
of affection and veneration. H. C. Brooke succeeded in training 
his wolf so well that it was no uncommon sight to see the Utter 
following his master like a dog. The wolf did not like strangers, 
however, and was very shy in their presence. 

In the Old and New Testaments the dog is .spoken of almost with 
abhorrence ; it ranked amongst the unclean beasts : traffic in it 
was considered as an abomination, and it was forbidden to lx* 
offered in the sanctuary in the discharge of any vow. Part of 
the Jewish ritual was the preservation of the Israelites from the 
idolatry which at that time prevailed among every other |xx)plo. 
Dogs were held in considerable veneration by the Egyptians, 
from whose tyranny the T.sraclites had just escaped ; figures of 
them appeared on the friezes of most of the temples, and they 
were regarded as emblems of the divine being. Herodotus, 
speaking of the sanctity in which some animals wen; held by 
the Egyptians, says that the people of every famil)* in \\ liich a 
dog tlied .shaved themselves — their expression of mourning — 
adding that this was a custom of his owm time. 

The cause of this attachment to and veneration for the d«jg is, 
liowever, explained in a far more probable and pleasing wny than 
by many of the fables of ancient mythology. The jjro.speritN' of 
I.ower Egypt, and almost the very subsistence of its inhabitants, 
deptmdecl upon the annual overflowing of the Nile ; and they 
lofiked for it with tlu^ utmost anxiety. Its approach ^va.s an- 
nounced by the appearance of a certain star, Sirius, and as soon 
as that star was seen above the horizon the people hastened lo 
remove their flocks to the higher ground and abandoned the 
lower pastures to the fertilizing influence of the stream. They 
hailed it as their guard and protector ; and, associating witli its 
apparent watchfulness the well-known fidelity of the dog, they 
called it the “ dog-star ” and worshipped it. It was in far lah*r 
periods and in other countries that the appearance of the dog 
star was regarded as the signal of insufferable heal or prevalent 
disease. In Ethiopia, not only was great veneration paid lo the 
dog, but the inhabitants u.sed to elect a clog as their king. It 
was kept in great stale, and surrounded by a numerous train of 
officers and guards : when it fawned upon them it w.as supposed 
to be pleased with their proceedings ; when it growled, it dis- 
approved of the manner in which their governnjent was con- 
ducted. Such indications of will were implicitly obeyed, or w'ere 
tninslated by the worshippers as their own caprice or interest 
indicatecL 

Even 1000 years after this period, the dog was highly esteemed 
in Egypt for its sagacity and other excellent qualities ; for 
when Pythagoras, after his return from Egypt, founded a new 
sect in Greece, and at Croton in southern Italy, he taught, with 
the Egyptitm philosophers, that at the death of the body the soul 
entered into that of various animals. After the death of any of 
his favourite disciples he would hold a dog to the mouth of the 
man in order to receive the departing spirit, saying that there 
was no animal which could perpetuate his virtues better than 
that quadruped. It was in order to preserve the Israelites from 
errors and follies of this kind, and to prevent the possibility of 
such idolatry being established, that the dog was afterwards 
regarded with utter abhorrence amongst the Jews, and this 
feeling prevailed during the continuance of the Israelites in 
Palestine. 
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The Hindus also regard the dog os unclean, and submit to 
various purifications if they accidentally come in contact with it, 
believing that every dog is animated by a wicked and malignant 
spirit condemned to do penance in that form for crimes committed 
in a previous state of existence. In every Mahommedan and 
Hindu country the most scurrilous epithet bestowed on a Euro- 
pean or a Christian is “ a dog,' ’ and that accounts for the fact 
that in the whole of the Jewish history there is not a single* 
allusion to hunting with dogs. Mention is made of nets and 
snares, but the dog does not seem to have been used in the 
pursuit of game. 

In the early periods of the history of other countries this seems 
to have been the case even where the dog was esteemed and 
valued, and had become the companion, the friend and the 
defender of man and his home ; and in the 2nd century of the 
Christian era Arrian wrote that “ there is as much difference 
between a fair trial of speed in a good run, and ensnaring a poor 
animal without an effort, as between tlie secret piratical assaults 
of robl)ers at sea and the victorious naval engagements of the 
Athenians at Artemisium and at Salamis.” The first hint of the 
employment of the dog in the pursuit of other animals is given by 
Oppian in his Cynegetica^ who attributes it to Pollux about 200 
years after the promulgation of the Levitical law. The pretuse 
species of dog that w^as cultivated in Greece at that early period 
cannot be affirmed, although a beautiful piece of sculpture in tlu^ 
possession of Lord Feversham at Duncoinbc Hall, representing 
the favourite dog of Alcibiades, differs but little from the New- 
foundland dog of the present day. In the British Museum is 
another piece of early sculpture from the ruins of the villa of 
Antoninus, near Rome. The greyhound puppies which it repre- 
sents are identical with a brace of saplings of the pre.scnt day. 
In tlie early periods of their history the Greeks depended too 
much on their nets to capture game, and it was not until later 
times that they pursued their pr(*y with dogs, and then mt with 
greyhounds, which run by sight, but with beagles, the dwarf hound 
which is still very popular. Later, mention is made of large 
and ferocious dogs which were employed to guard sheep smd 
cattle, or to watch at the door of the house, or even to act as a 
companion, and G. Cuvier cxpres.scs the opinion that the dog 
exhibits the most complete and the most useful conquest that 
man has made. Each individual is entirely devoted to his master, 
adopts his manners, distinguishes and defends Ids property, and 
remains attached to him even untcj death : and all tins springs 
not from mere necessity nor from constraint, but simply frf)m 
gratilniflc and true friendship. 

The swiftness, the strength and the highly developed powcT 
of scent in the dog, liavc made it a powerful ally of man tigainst 
the other animals : and perhaps these qualities in the dog were 
necessary to the establishment of society. Instances of dogs 
having saved the lives of their owners by that strange intuition 
of approaching danger which they appear to possess, or by their 
prot.ection, are innumerable : their attachment to man has 
inspired the poet and formed the subject of man}^ notable books, 
while in Daniel’s Rural Sports is related a story of a dog dying 
ill the fulness of joy cau.sed by the return of his master after a 
two years’ absence from home. 

It is not improbable that all dogs sprang from one common 
source, but climate, food and cross-breeding caused variations 
of form which suggested particular uses, and these Ixiiiig cither 
designedly or accidentally perpetuated, the various breeds of 
dogs arose, and became numerous in proportion to the progicss 
of civilization. Among the ruder or savage tribes they pos.sess 
but one form ; but the ingenuity of man has devised many 
inventions to increase his comforts : he has varied and multiplied 
the characters and kinds of domestic animals for the same 
purpo.se, and hence the various breeds of horses, cattle and dogs. 
The parent stuck it is now impossible to trace ; but the wild dog, 
wherever found on the continent of Asia, or northern Europe, has 
nearly the same character, and bears no inconsiderable re.sem- 
blance to the British dog of ordinar>" type ; while many of 
those from the southern hemisphere can scarcely be distinguished 
from the cross-bred poaching dog, the lurcher. 
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Dogs were first classified into three groups : — (1) 'fhose having 
the head more or less elongated, and the* parietal bones of the 
skull widest at the base and gradually approaching towards 
each other as they ascend, the condyles of the lower jaw being 
on the same line with the upper molar teeth. The greyhound and 
all its varieties belong to this class. (2) The head "moderately 
elongated and the parictals diverging from each other for a 
certain space as they rise upon the side of the head, enlarging the 
cerebral cavity and tlic frontal sinus. To this class belong most 
of the useful dogs, such as the .spaniel, the setter, the pointer 
and the sheepdog. (3) The muzzle more or less shortened, the 
frontal sinus enlarged, and the cranium elevated and diminished 
in capacity. To this class belong some of the terriers and most 
of the toy dogs. 

Later, however, “ Stonehenge ” (J . II. Walsh), in British Rural 
Sports, classified dogs as follows : -(<7) Dogs that find game lor 
man, leaving him to kill it himself — the pointer, S(?tters, spaniels 
and water spaniels, {b) Ifogs n hich kill game when founfl for 
them — the English greyhound, (r) Dogs which find and also 
kill their game — the blotalhound, the. foxhound, the harrier, 
the beagle, the otterhound, th(^ fi)x terrier and the trufile dog. 
(d) Dogs which retrieve game that has l)een wounded by man — 
the retriever, the deerhound, (r) Useful comi)aniiMis of man— 
the mastiff, the Newfoundland, the St Bernard dog, the bulldog, 
the bull terrier, terriers, sheepdogs, I'omeranian or Sj>itz, and 
Dalmatian dogs. (/) Ladi(^s’ toy clogs — King Charles .spaniel, tlie 
Blenheim spaniel, th(‘ Italian greyhound, the ])Ug dog, the 
Maltese dog, toy terriers, toy poodles, the lion dog, Chinese and 
Japanese spaniels. In 1894 Modern DagA* (Kawdon B. Let )\\as 
issued, the simple classification of sporting and rain-sporting 
dog — terriers and toy dogs, being adopted ; but although there 
hiul been an understanding since 187.4, when the fir.st \diiime of 
the Kevncl Cluh Stud Book (Fiank C'. S. IVarce) was issii(;d, as 
to the identity of the two great div'isions of dogs, an incident at 
Altrincham Show in September 1900 — an exhibitor entering a 
Ru.ssian wolfhouml in l>otb tlu^ sporting ami non-sporting com- 
petitions — made, it necessary for authoritative informatiim to he 
given fis to how the breeds .should l)e .separated. J'bllowing 
petitions to the Kennel (luh from exhibitors at the (;lub\s own 
show at tlu, ( Tvstiil Palace, and also at the sh(»w cd' the Scottish 
Kennel Clui) in Edininirgh during tlie autumn of 1900, the 
divisions were decided uyion as follows : — 

Sporting.— Bloodhound, otterhound, foxhound, harrier, beagle, 
ba.sset hound (smooth and rough), dadisliund, greylnumd, 
deerhound, Borzoi, Irish widfhound, whippet, pointer, .seller 
(English, Irisli and black and tan), retriever (nal-coated, curly- 
coated and l^abrador), spaniel (Irish water, waU*r othia* than Irish, 
(lumber, Sussex, field, ICnglish springer, other than Clumber, 
Sus.sex and field : Welsh springer, red and while and Cocker) ; 
fox terriers (smooth- and wire-coal<*d) ; Jri.sli terrier, Scotch 
terrier, Welsh terrier, Dandie Dinmont lirriu-, Skye terrier 
(prick-eared and drop-eared), Airedale terrier and Bedlington 
terrier. 

Non-Sporting. — Bulldog, l)ulld(»g (miniature), mastiff, Cireat 
Dane, Ncw'foundland (black, white and black, or other than 
black), St Bernard (rough and smooth), Old English sheepdng, 
collie (rough and smooth), Dalmatian, poodle, Inill terrier, white 
English terrier, black and tan terrier, toy spaniel (King Charles 
or black and tan, Blenheim, ruby or red and tricolour), Japanese, 
}*ekingcse, York.shire terrier, Maltese, Italian greyliound, ehow- 
chow', black and tan terrier (miniature), Pomeranian, pug (fawn 
and black), Schipperke, (hiffon Bruxellois, foreign dogs 
(bouledogucs franvais, elk-hoiinrls, Eskimos, Lhasa lerrier.s, 
Samoyecies and any other varieties not mentioned under this 
heading). 

On the 4th of May 1808 a. sub-committee of the Kenmrl (.'Inb 
decided that the following breeds should be classified as “ toy 
dogs ” Black and tan terriers (under 7 lb), bull liTrkTs (under 
8 tb), griffons, Italian greyhounds, Japane.se, Malte.se, Pekingese, 
poodles (under 15 in.), pugs, toy spaniels, York.shire terriers and 
Pomeranians. 

All these varieties were represented at the annual show' of the 
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Kennel Club in the autumn of 1905, and at the representative 
exhibition of America held under the management of the West- 
minster Kennel C!lub in the following spring the classification was 
substantial!)’' the same^ additional breeds, however, being Boston 
terriers— practically unknown in England, — Chesapeake Bay 
dogs, ("hihuahutis, Papillons and Roseneath terriers. The latter 
were only recently introduced into the United States, though well 
known in Great BriUiin as the West Highland or Poltalloch 
terrier ; an application which was made (1900) by some of their 
admirers for separate classification was refused by the Kennel 
Club, but afterwards it was granted, the breed being classified as 
the West Highland white terrier. 

The establishment of shows at Newcastle-on-Tync in June 
1859 secured for dogs attention which had been denied them up 
to that time, although sportsmen had appreciated their value for 
centuries and there had been public coursing meetings since 
tiio reign of ( harles 1 . Lord Orford, however, established the first 
club at Marham Smecth near SwafFham, where coursing is still 
carried on, in 1776. The memlx;rs were in number confined to 
that of the letters in the alphabet ; and when any vacancy 
happened it was filled up by ballot. On the decease of the founder 
of the club, the members agreed to purchase a silver cup to be run 
for annually, and it was intended to pass from one to the other, 
like the whip at Newmarket, but before starting for it, in the yewr 
1792, it was decided that the winner of the cup should keep it 
and that one should be annually purchased to be run for in 
Novemlicr. At the formation of the club each member assumed a 
colour, and also a letter, which he used as the initial of his dog’s 
name. The Newcastle dog show of 1859 was promoted by Mr 
Pape—a local sporting gunmaktjr — and Mr Shorthose, and 
although (ml V ])ointers and setters wctc entered for in two classes 
immense^ interest was taken in the show. But neither the 
promoters n<tr the sportsmen who supported it could have had 
the faintest idea as to how popular ilng shows would become. 
The judges at that historic gathering were : Messrs J. Jobling 
(Morpeth), T. Robson (Newcastle-on-'ryne) and J. H.’ Walsh 
(London) for pointers, and E. Foiilger (Alnwick), R. Brailsford 
(Knowslcy) and J. H. Walsh for the setters. Sixty dogs were 
show'n, and it w'as said that such a collection had not be<»n .seen 
together before ; w'hile so even was the (juality that the judges 
had great diflirulty in making their awards. The prizes \vcre 
snorting guns made by Mr l^ipe and presented by him to the 
promoters of the show. So gi*eat a success was scored that other 
shows were held in the .same year at Birmingham and Edinlmrgh ; 
while th(^ Cleveland Agricultural Society also established a show 
of foxhounds at Redcar, the latter Ixo'ng the forerunner of that 
very fine show of hounds w'hich is now held at Peterborough 
every summer and is looked upon as the out-oKseason society 
gathering of hunting men and women. 

Mr Brailsford was the secrctar)^ of the show at Birmingham, 
and h(^ had r.las.si*s for pointers, English and Irish setters, retrievenrs 
and C*lumb(T spaniels. Another big success was scored, and the 
National Dog Show Society w^as established for the purpose of 
holding a show of s|)orting dogs in Birmingham every winter. 
Three years later propo.sals w'ere made in The Field to promote 
public tricils of pointers and setters over game, but it was not 
until the i8t.h of April 1865 that a further step w'as taken in the 
recognition of the value of the dog by the promotion of working 
trials. They were held at Southill, near Bedford, on the (?state of 
S. W hitbread, M.P., and they attracted great interest. 'Llie order 
of procedure at the early field trials was similar to what it is 
to-day, onl\' the awards were given in accordance with a scale of 
points as follows : nose, 40 ; pace and range, ; temperament, 
10; staunchness before, 10 ; behind, lo. Style of working w'as 
also taken into consideration. In 1865 a .show was held in Paris, 
and after the National Dog Club — not the Birminghan\ society 
— ^had failed, as the result of a disastrous show at the Crystal 
Palace, a further exhibition was arranged t(t be held in June 1870 
under the management of G. Nutt and a very strong committee, 
among whom were many of the most n(»ted owners of sporting 
dogs of that titne. The details of the show were arranged by 
S. JC Shirley and J. H. Murchison, but the exhibition, although a 


most interesting one, was a failure, and the guarantors had to face 
a heavy loss. A second venture proved to be a little more 
enccjuraging, although again there was a loss ; but in April 1873, the 
Kennel Club, which is now the governing body of the canine world, 
was founded by S. E. Shirley, who, after acting as its chairman for 
many years, was elected the president, and occupied that position 
until his death in March 1904. His successor was the duke of 
Connaught and Stratheam ; the vice-presidents including the 
duke of Portland, Lord Algernon Gordon Lennox, J, H. Salter 
and H. Richards. The progress of the club has been remarkable, 
and that its formation did much to improve the conditions of 
the various breeds of dogs, to encourage their use in the field by 
the promotion of working trials, and to check abuses which were 
common with regard to the registration of pedigrees, &c., cannot 
be denied. The abolition of the cropping of the ears of Great 
Danes, bull terriers, black and tan terriers, white English terriers, 
Irish terriers and toy terriers, in 1889 gained the approval of all 
humane lovers of dogs, and although attempts have been made to 
induce the club to moclify the rule which prohibits the exhibition 
of cropped dogs, the practice has not been revived ; it is declared, 
however, that the toy terriers and white* English terriers have lost 
such smartness by the retention of the ears that they arc becoming 
extinct. The club has control over all the shows held in the 
United Kingdom, no fewer than 519 being held in 1905, the actual 
numlxr of dogs which were entered at the leading fixtures being : 
Kennel Club .show 1789, Cruft’s 17^)8, 1 -,adics’ Kennel Association 
T306, Manchester 1190, Edinburgh 896 and Birmingham 892. 
In 1906, however, no fewer than 1956 dogs were entered at the 
show of the Westmiaster Kennel Club, held in Madison Square 
Garden, Nc^w York ; a fact proving that the show is as popular 
in America as it i.s in the United Kingdom, the home of the move- 
ment. The enormous sum of £1500 has been paid for a collie, and 
1000 guineas for a bulldog, both show dogs pure and simple ; 
while £500 is no uncommon price for a fox terrier. Excepting for 
greyhounds, however, high prices jirc rarely offered for sporting 
dogs, 300 guineas for the pointer ('oronation ” and 200 guineas 
for tlie retriever “ High Legh Blarney ” being the best reported 
pricK^s for gun dogs during the last few years. 

The foreign and colonial clubs which are affiliated to the Kennel 
Club arc : the Guern.sey Dog Club, the Italian Kennel Club, the 
lers(‘y Dog (Tub, La Socicte (’entrale (Paris), Moscow Gnu CUib 
ot the Emperor Alexander 11 ., New South Wiiles Kennel Clui), 
Nimrod (Tub (Amsterdam), Northern Indian Kennel Association, 
Royal St Hubert’s Society (Brussels) and the South African 
Kennel (Tub (('ape Town). Its ramifications therefore extend 
to all parts of the world ; while its rules are the basis of those 
adopted by the Amcric.'in Kennel Club, the governing body of 
the “ fancy ” in the United States. A joint conference between 
representatives of the two bodies, held in London in ic^oo, did 
much towards securing the uniformity of ideas which is so essential 
between associations having interests in common. 

Most of the leading breeds have clubs or societies, which have 
been founded by admirers with a view to furthering the interests 
of their favourites ; and such combinations as the Bulldog (Tub 
(incorporated), the I^mdou Bulldog Society, the British Bulldog 
Club, the Fox Terrier Club, the Association of Bloodhound 
Breeders — under whose management the first man-hunting trials 
were held, — the Bloodhound Hunt Club, the Collie Club, the 
Dachshund (Tub, the Danclie Dinmont Terrier Club, the English 
Setter (Tub, the Gamekeepers’ Association of the United 
Kingdom, the International Gun Dog league, the Irish Terrier 
Club, the Irish W olfhound nub,the St Bernard Club, the National 
Terrier Club, the Pomeranian Club, the Spaniel Club, the Scottish 
Terrier Club and the Toy Bulldog Club have done good work in 
keeping the claims of the breeds they represent before the dog- 
owning puldic and encouraging the breeding of dogs to type. 
Each club hiis a standard of points ; some hold their own shf»ws ; 
while others issue club gazettes. All this has been brought about 
by the establishment of a show for sporting dogs at Newcastle- 
on-Tyne in the summer of 1859. 

America can claim a list of over twenty specialist clubs, and 
in both countries women exhibitors have their independent 
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associations, Queen Alexandra having become one of the chief 
supporters of the Ladies’ Kennel Association (England). There 
is a ladies’ branch of the Kennel Club, and the corresponding 
clubs in America are the Ladies’ Kennel Association of America 
and the Ladies’ Kennel Association of Massachusetts. 

The Gazette is the official organ of the Kennel C!lub. The Field, 
however, retains its position as the leading canine journal, the 
influence of J. H. Walsh (“ Stonehenge ”), who did so much 
towards establishing the first dog shows and field trials, having 
never forsaken it : the work he began was carried on by its kennel 
editor, Rawdon B. I^e (d. 1908), whose volumes on Modern Dogs 
(sporting, non-sporting and terriers) arc tiic standard works on 
dogs. Otir Dogs, The Kennel Magazine, a rj d The Illustrated K ennel 
Neios are the remaining canine journals in England. Several 
weekly papers published on the continent of Kur(»pe devote a 
considerable portion of their space to dogs, and canine journals 
have been sUnrted in America, South Africa and even India: 
while apart from Tree's volumes and other ciirefuliy compiled 
works treating on the dog in general, th<) v.arious bre<Hls have been 
written about, and the books or monograplis have large sales. At 
the end of 1005 E. W. Jatiuet wrote The Kennel Club : a History 
and Record of its Work, and an edition de luxe of Dogs is edited by 
Mr Harding Cox ; Mr Sidney Turner, the chairman of the Kennel 
Club committee, edited The Kennel Encyclopaedia, the first 
number (^f which was issued in 1907. ih)g lovers are now 
numbered by their tens of thousands, and in addition to shows 
of their favourites, owners are idso lilxjrally catered for in the 
shape of working trials, for during the season competitions for 
bloodhounds, pointers, setters, retrievers, spaniels and sheepdogs 
are held. 

Breeds of Dog, 

Nothing is known with certainty as to the origin of the vast 
majority of breeds of di^irs, and it is an unfortunate fact that the 
]>rogressive changes which have been made within compajatively 
r<!cent times by fanciers have not been accurately recorded by the 
preservation, in museums or collections, of the actual sf>ecimens 
considered typical fit different dfites. No scientific classification 
of the breeds of dogs is at present possible, but whilst the division 
iilready given into “ sporting ” and “ non-sporting ” is of sonic 
practical value, for descriptive purposes it is convenient to make 
a division into the six groups : — wolfdogs, greyhounds, spaniels, 
hounds, mastiffs and terriers. It is to be remembered, hi»wx‘ver, 
that all these tyj>es interbreed freely, and that many iritermedijile, 
i’.rid forms of wholly doubtful position, occur. 

Wolfhounds. — Throughout the nortliern regions of both 
liemispheres there are several breeds of semi-domesticated dogs 
which are wolf-like, with erect ears and long woolly hair. The 
Eskimo dog lias lx*.en regardt;d as nothing more than a reclaimed 
wolf, and the F.skimo are stated to maintain the .size and strength 
of their dogs by crossing tliem with wolves. The domestic dogs 
of some North American Indian tribes closely resemble the 
coyote ; the black wolfdog of Florida resembles the black wolf of 
the same region ; tlic sheepdogs of Europe and Asia resemble the 
wolves of those countries, whilst the pariah dog of India is closely 
similar to the Indlim wolf. The Eskimo dog has small^ upright 
ears, ;i straight bushy tail, moderately sharp muzzle and rough 
coat. Like fi wolf, it ho vvls but does not bark. It occurs through- 
out the greater jjart of the Arctic regions, the varieties in the 
old find new v^orld differing slightly in colour. They are fed on 
fish, game and mcfit. They are good hunters and wonderfully 
cunning and enduring. Their services to tlicir owners and t« 
Arctic e.\])lorers are well known, but Eskimo dogs are so rapacious 
that it is irnpossibk* to tram them to refrain from attacking sheep, 
goats or any small domesticated animals. ITie Hare Indian dog 
of the (}reat Bear I-rfike and the Mackenzie river is more slender, 
gentle and affectionate than the Eskimo dog, but is impatient of 
restraint, and preserves many of the characters of its wild ally, 
the coyote, and is practically unable to bark. 

The Pomeranian dog is a close ally of the Eskimo breed and 
was formerly used as a wolfdog, but has been much modified. 
Tiie larger variety of the race hiis a sharp muzzle, upright 


pointed ears, and a bushy tail generally carried over the bade. 
It varies in colour from black through grey to reddish browm and 
white. The smaller variety, sometimes known as the Spitz, was 
formerly in some repute as a fancy dog, a white x^aricty with a 
black tip to the nose and a pure black variety being specially 
prized. Pomeranians have been given most attention in Germany 
and Belgium, while the so-called Spitz has been popular in 
England and America. 

The sheepdogs and collies are still further removed fiom the 
wolf type, and have the tip of the ear pendimt. The tail is thi(*k 
and bushy, the feet and legs particularly strong, and tliere is 
usually a doulde dew-claw on each hind liml>. The miiny varieties 
found in different C')untries hiive the same geucral characters, 
llie bark is coinplctely dog-like, and the primitive hunting 
instincts have been cultivated into a marvdlniis aptitude for 
herding sheep and cattle. The training takes place during the 
first year, and the work is learned w'ith extreme fac.ility. 'riu; 
Scotch collie is lighter and more elegant, and has a sharper 
muzzle. Since it became popular as a dog, its appearance 
has been greatly improved, and whilst it has lost its old sullcm 
concentration, it luis retained uniKSiial intelligence jmd has 
become playful and affectionate. The wolfdogs all hunt chielly 
by scent. 

Greyhounds. — Tltese are chatacterized by slight build, small 
cars falling at the ti})S, elongated limbs and t;iils and long 
narrow muzzles. They hunt entirely by sight, the sense of smell 
being defective. 'Hie lOnglish gi eyhound is tlu. most conspicuous 
and best-known member of the group, and has been supposed to 
1 ^ the parent of most of the others. The animal is thoroiigldy 
;idapted for extreiru^ speed, the l(»ng, rat-like Liil being iisi'd in 
balancing the body in quick turns. Tht» favourite coicjur is a 
uniform sandy, or piUe grey tone, but characters directly related 
to capacity for speed have reccuved most attention. The Italian 
greyhound is a miniature greyhound, still capable of considerable 
speed but so delicate that it is almost unable to pull down even 
a rabbit , and is kipt sitnply as a pet. The eyirs are lurgf? and soft, 
and a golden fawn is the colour most prized, d'he Scotcii decr- 
hounc! is a larger and heavier variety of the English greyhound, 
with rough and shaggy hair. It has been us(?d both for deer 
stalking and for coursing, and several varieties exist. 'I'he Irish 
wolfhound is now extinct, but a))[)eurs to have been a p«>\verful 
race heavier than the deerhound but similar U\ it in generai 
characters. Greyhounds have l)c en bred from lime imniemoruil 
ill Eastern Europe and Western Asia, while unmistakable 
repre.sentativf‘s are figured on the monuments of ancitoil Egypt. 
The exisling Oriental varieties are in most cases characterized by 
silky hair. 1 ho he.irless dogs of Central Africa are greyhounds 
employed chitdly in hunting antelopes, and lliere are somewhat 
similar varieties in China, Central and South America. 

The whip])et is a local English dog, used chiefly in rulibit 
coursing and racing, and is aljiiost certainly a crc»ss V)elween 
greyhounds and terriers. 

The lurcher is a flog woth the general shape of a greyhound, 
but with a heavier body, larger c^ars and roiiglier coat. Inirchers 
are cross-bred dogs, greyhounds and shci^pdogs, i»r detrlioiiruls 
tmd collies, being ilie parents. 

Spaniels are heavily built dogs with short :ind very wid<‘ 
skulls rising suddenly at the eyes. The brain is nOatively large 
and the intelligence hirh. 'i1ie muzzle is sliort, the ears Lirge and 
pendent, the limbs relatively short and heavy, and the c<;at thick 
and frequently long. It is supposed, from their nan»e, that they 
are of Spanish origin. They may be divided into field spaniels, 
water spaniels and the siruillcr brtieds kept as ywts. Field 
spaniels are excellent shof»ting flogs, and are readily trained 
to give notice of th(^ proximity of gome. 1 'he Clumber, Sussex, 
Norfolk and Cocker breeds are the best cstiiblished. The 
Clumljer k long, low and heavy. It is silent when hunting, and 
has long ears shaped like vine leaves. The ground colour of the 
co;it is white with y(‘llow spots. Tlie Sussex is a lighter, more 
noisy aniinal, with a wavy, golden coat. The < oekers are smallfT 
spaniels, brown, or brown-and-wdiite in the Welsh variety, black 
in the more ctimmfm modern Knglish form, 'i'he head is shf^rt^ 
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and the coat silky and wavy, Of tlie water spaniels the Irish 
breeds are liest known. Tl)ey are relatively large dogs, with 
broad splay feet, and silky oily coats. 

The poodle is probably derived from spaniels, but is of slighter, 
more graceful build, and is pre-eminent even among spaniels for 
intelligence. The best known pet spaniels are tlic King Charles 
and the Blenheim, small dogs with fine coats, probably descended 
from Cockers. 

Setters owe their name to their having been trained originally 
to crouch when marking game, so as U> admit of the net with 
which the c^uarry was taken being drawn over their heads. 
Since the general adoption of shooting in place of netting or 
bagging gt nnie, setters have been trained to act as pointers. 
ITiey are pre-eminently dogs h)r sporting purposes, and special 
strains or breeds adapted to the peculiarities of different kinds 
i)f sporting have been produced. Great Britain is probably the 
country where setters were first produced, and as early as the 
17th century spaniels were used in England as setting dogs. It 
is probable that pointer blood was introduced in the course of 
shaping the various breeds of setter. The Jinglish setter should 
have a silky coat with the hair w'aved but not curly ; the legs and 
toes should be hairy, and the tail should have a bushy fringe of 
hairs hanging down from the dorsal border. The colour varies 
much, ranging according to the strains, from black-and-white 
through orange-and-white mid liver-and- white to pure white, 
whilst black, white, liver, and red or yellow self-coloured setters 
are common. Tlu? Irish setter is red without tri‘.ce of black, but 
occasionally flecked with white. Tlie Gordon .setter, the chief 
Scottish variety, is a heavier animal with coarser hair, black-and- 
tan in colour. The Kii.ssian setter has a woolly and matted coat. 

Ihe retriever is a large dog used for retrieving game on land, 
as a water spaniel is used for the same purpose in water. The 
breed is almost certainly d(;rived from water-spaniels, with a 
strong admixture of New* found land blood. The colour is black 
or tan, and the hair of the face, body mid tail is close and curly, 
although wavy-coated strains exist. 

The Ncwfoundkind is simply an enormous spaniel, and shows 
its origin Iw the facility with which it takes to water and the 
readiness with which it maUfS with spaniels and .setters. It luis 
developed a definite instinct to save human beings from drown- 
ing, this probably being an evolution of the retrieving in.stinet 
of the original spaniels. The true Newfoundland is a very 
large dog and may reach 31 in. in height at the shoulder. The 
coat is shiiggy and oily, and is preferred with as little white as 
possible, but the general black coloration may have rusty 
shades, 'flic eyes and ears arc relatively small, and the forehead 
white and dome-shaped, giving the face the well-known appear- 
ance <»f benignity and intelligence. Althcmgh these dogs were 
originally brought to Great Britain from Newfoundland and 
are still l)red in the latter country, greater size, perfection and 
intelligence lla^'c Ixjen attained in England, where Newfound- 
lands for many years have been the most popular large dogs. 
Tltey are easil>' taught to retrieve on land or water, and their 
strength, intelligence and fidelity make them .specially suitable 
as watchdogs or guardians The l^ndseer Newfoundland is 
a black and white variety brought into notice by Sir Edwin 
Landseer, but the exact ancestry of which is unknown. Tlie 
Labrador Newfoundland is a smaller black variety with a less 
massive head. It occurs both in Newfoundland and England, 
and has bet?n used largely in producing crosses, being almost 
certainly one parent of the retriever. 

The St Bernard is a large bixjed taking its name from the 
monaste^ of Mount St Bernard in the Alps, and remarkable 
for high intelligence and use in rescuing travellers from the snow. 
Tlie origin of the breed is unknown, but undoubtedly it is closely 
related to spaniels. The St Bernard attains as great a size as 
that of any other breed, a fine specimen being betw'een 60 and 
70 in. from the tip of the nose to the root of the tail. The 
colour varies, but shades of tawny-red and white are more 
frequent than in Newfoundlands. In the rough-haired breed 
the coat is long and wavy, but there exists a smooth breed with 
a nearly smooth coat. 


Hounds . — ^These are large dogs, hunting by smell, with m^ive 
structure, large droopbg ears, and usually smootli coats, without 
fringes of hair on the ears, limbs or tail. The bloodhound is 
robably the stock from which all the English races of hounds 
ave been derived. The chief cliaractcr is the magnificent head, 
narrow and dome-like between the huge pendulous ears, and 
with transverse puckers on the forehead and between the eyes. 
The prevailing colour is tan with large black spots. Blood- 
hounds, or, as they arc sometimes termed, sleuthhounds, have 
been employed since the time of the Romans in pursuing and 
hunting down human beings, and a small variety, known as the 
Cuban bloodhound, probably of Spanish origin, was used to 
track fugitive negroes in slavcholding times. Bloodhounds 
quest slowly and carefully, and when they lose the scent cast 
backwards until they recover the original trail and make a 
fresh attempt to follow it. 

Staghounds are close derivatives of the bloodhound, and 
formerly occurred in England in two strains, known respectively 
as the northern and southern hounds. Both breeds were large 
and heavy, witli pendulous cars and thick throats with dewlaps. 
These strains seem to be now extinct, having been replaced by 
foxhounds, a large variety of which is employed in stag-hunting. 

Hie modem English foxhound has been bred from tlie old 
northern and southcni hounds, and is more lightly built, having 
been bred for speed and enduiance. The favourite and most 
common colour is hlack-white-and-tan. The ears are usually 
artificially clipped so as to present a rounded low'cr margin. 
Their dash and vigour in the chase is much greater than that 
of the bloodhound, foxhounds casting forwards when they have 
lost the trail. 

Harriers are a smaller breed of foxhounds, distinguished by 
their pointed ears, as it is not the custom to trim these. They 
are used in the pursuit of hares, and, although they are capable 
of very fast runs, luive less cndiiranctir than fo^diounds, and 
follow the trail with more care and deliberation. 

Otterhounds are thick, w(»olly harriers wnth oily underfur. 
'lliey are savage and tiuarrelsome, but are naturally excellent 
water-dogs. 

Beagles are small foxhounds w'ith long bodies and short limbs, 
lliey have a full bell-like cry and great cunning and perseverance 
in the tracking of liares and rabbits. They are relatively slow, 
and are follow'cd on foot. 

Turnspits were a small, hound-like race of dogs with long bodies, 
pendulous ears, out-turned feet and generally black-and-tan 
coloration. They were employed as animated roasting jacks, 
turning round and round the wire cage in which they were 
confined, but with the employment of mechanical jacks their 
use ceased and the race appears to be extinct. 

Basset hounds are long and crooked-legged dogs, wdth pendu- 
lous ears, 'rhey appear to have been produced in Normandy 
and the Vendek?, where they were employed for sporting purposes, 
and originally were no very definite breed. In comparatively 
recent times they have been adopted by English fanciers, and a 
definite strain with special points has been produced. 

The dachshund, or badger hound, is of German origin, and like 
the basset hound was originally an elongiited distorted hound 
wdth crooked legs, employed in baiting and hunting biidgers, but 
now greatly improved and made more definite by the arts of the 
breeder. The colour is generally blaclc-and-tan or brownish, tlie 
body is extremely long and cylindrical ; the ears are large and 
pendulous, the legs broad, thick and twisted, with everted paws. 
The coat is short, thick and silky, and the tail is long and tapering. 

The pointers, of which there are breeds slightly differing in 
most European countries, are descendants of the foxhound w^hich 
have been taught to follow game by general body scent, not by 
tracking, nose to the ground, the traces left by the feet of the 
quarry, and, on approaching w'ithin sight of the game, to stand 
rigid, pointing ’’ in its direction. The general shape is like that 
of the foxhound, but the buUd is lighter and better knit, and the 
coat is soft, whilst white and spotted colorations are preferred. 
Pointers are employed to mark gam.c for guns, and are especially 
useful in low cover such as that afforded by turnip fields. 
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The Dalmatian or coaoh dog (sometimes called the plum- 
pudding dog) is a lightly built pointer, distinguished by its 
spotted coloration, consisting of evenly disposed circular black 
spots on a white ground. The original breed is said to have Ijecn 
used as a pointer in the country from which it takes its name, 
but has been much modified by the fancier’s art, and almost 
certainly the original strain has been crossed with buU-terricrs. 

Mastics are powerful, heavily built dogs, with short muzzles, 
frequently protruding lower jaws, skulls raised above the eyes, 
ears erect or pendulous, pendulous upper lips, short coats and 
thin tails. The English mastiff is a huge and powerful dog with 
pendent ears but short and silky coat. Fawn and brindle are the 
colours preferred. The Tibetan mastiff is equally powerful, but 
has still larger pendent ears, a shaggy coat and a long brush-like 
tail. Mastiffs are employed for fighting or as watchdogs, and for 
the most part are of uncertain temper and not high intelligence. 

'fhe bulldog is a small, compact but extremely heavily built 
animal of great strength, vigour and tenacity. The lower jaw 
should be strongly protruding, the ears should be small and erect, 
the forehead deeply wrinkled with an indentation between the 
eyes, known as the “ stop.” 'Fhe coat should be thick, short and 
very silky, the favourite colours being white and white marked 
with brindle. Bulldogs were formerly cmploj^ed in bull-baiting, 
and the tenacity of their grip is proverbial. Their ferocious 
appearance, and not infrequently the habits of their owners, 
have given this breed a reputition for ferocity and low intelli- 
gence. As puppies, however, bulldogs are highly intelligent and 
unusually docile and affc^ctionate, and if well trained retain 
throughout life an imusual sweetness of dispt»sition, the universal 
friendliness of which makes them of little use as guardians^ 

The CJerman boarhound is one of the largest races of dogs, 
originally used in (Icrmany and Denmark for hunting boars 
or deer, but now employed chiefly as watchdogs. The build is 
rather slighter tlian that of the English mastiff, and the ears are 
small and carried erect. 

The Grejit; Dane is .somewhat similar in general character, but 
is still more gracefully built, with slender limbs and more pointed 
muzzle. The cars, naturally pendent at the tips, are always 
cropped. It is probable that the strain contains greyhound 
blood. 

The bull-terrier, as its name implies, is a cross between the 
bulldog and the smooth terrier. It is a clever, agile and powerful 
dog, extremely pugnacious in disposition. 

'Die pugdog is a dw-arf race, probably of mastiff origin, and 
kept solely as a jiet. The Chinese pug is slender legged, with 
long hair and a l)iishy tail. 

Terriers are small dogs of agile and light build, short muzzles, 
and very highly arched skulls. The brains are large, and the 
intelligence and educability extraordinarily high. The number 
of breeds is very large, tho two extreme typers being the smooth 
fox-terrier with compact shape, relatively long legs, and the long- 
bodied, sh(»rt-legged Skye terrier, with longhair and pendcjit ears. 

All the well-known breeds of dogs are highly artificial and 
their maintenance requires the constant care of the breeder in 
mating, and in rejecting al)errant progeny. Ifie frequency with 
which even the most higlily cultivated strains produce degenerate 
offspring is notorious, and is probably the reason for the profound 
belief in telegenic action asserted by most breeders. When 
amongst tlie litter of a properly mated, highly bred fox-terrier, 
pups are found with long bodies and thick short legs and feet, 
breeders arc disposed to excuse the result by the supposition 
that the bitch has been contaminated by some earlier mating. 
There is ample evidence, however, that such departures from 
type are equally frequent when there was no possibility of 
earlier mismating ( see Telego.ny). 

Glossary of Paints of the Dog. 

Apple Head. A roumlt-d hrad. instead of flat on top. 

Blaze. A white mark up the face. 

Brisket. The part of body in front of the chest. 

Brush. Tlic tail, usually applied t o sheepdogs. 

Butterfly Sosc. A spotted nose. 

Button Ear. Where the tip falls over and cr#vers the orifice. 

Cat Foot. A short round foot, knuckles high and well developed. 


379 

Cheeky. When tlie cheek bumps arc strongly defined. 

Ciiest. Underneath a dog from brisket to bel’b’. 

Chops. The ])cndulous lip of the bulldog. 

Cobby. Well ribbed up, short and compact in proportion. 

Couplings. S])aco betw'eeii tops of shoulder blades and tops of hip 
joints. 

Cow IJocks. Hocks that turn in. 

Dew Claw. Extra claw, found occasionallj'' on all bnuMis. 

Dewlap. Pendulous skin under the throatl^ 

Dish Faced. When nose is higher than muzzle at the stop. 

Dudley Nose. A yellow or flesh-colon ri'd nose. 

Elbow. Tho joint at the top of the Jortrarm. 

Feather. The hair at tlie back of the logs and under the tail. 

Flag. A term lor the tail, a])i)lied to a setter. 

Flews, The pendulous lips of the bloodhound and other breeds. 
Forearm. Part of foreleg extending from cliiow to pastern. 

Frill. A nuiss of hair on the chest, espt*cially on collu>s. 

Hare Foot. A long narrow foot, carried forw^ard. 

Haw. Red inside e>*elid, shown in bloodhounds and St Bernard.-H. 
Height. ATeasiinnl at the shoulder, bonding head gently ilown. 
Hocks. The hoe.k joints. 

H iicklcbones. Tops of Ihc^ hip joints. 

Knee. The joint attacliiiig forc-pastern and fonrann. 

Leather. The skin of the ear. 

Occiput. The ])rojecting bone or bump at the back of the head. 
Overshot. The up])er leidh piojecting Ivyorifl tlie under. 

Pastern. Lowest section of lefr, below the knee or hock. 

Fig Jaw. Exaggeration of overshot. 

Pity. A term applied to soft coal. 

Pose Ear. Where the tip of ear turns Ixick, showing inti rior. 

Septimi. Tlie division between the nostrils. 

Smudge Nose. nose ivhich is not wholly black, but not spotted. 
Stifles. The top joints of tho hind li?gs. 

Stop. Tho indent alion below the eyes, most prominent in bulldog:;. 
Tulip Ear. An lui^ct or pricked carl 

Undershot. The lower tectli lu'ojecting in front of the u]»v*er ones. 

(W. n. : J*. ('. M.l 

DOGE (a modified form of the Ital. dura, T^it. dux, a leader, or 
duke), the title of the chief magistrate in the extinct republics of 
Venice and Gc^rioa. 

In Venice the office of doge was first inslitubal about 700. 
John the Deacnm, reftrring to this incident in his Chrouiam 
Venchm, written about 1000, says “all the Venetian cities 
{omnes Vmeliae) determined that it would l)c more hononralde 
hencc‘forth to I.)c undc^r dukes than under trihunes.” I'he restill 
was that ti aweral tribunes were replaced by a single oflicial 
wile was called a doge andwho became the head of the whole si ate. 
The first doge was Paolo Lucio Anafesto, and some tuilhorities 
think that the early doges were subject to the authority of the 
emperors at Constantinople, but in any case this subordination 
was of short duration. The doge lield office for life and v.e.s 
regarded as the ecclesiastical, the civil and the military chief ; his 
duties and prerogatives were not dcfinr*d with precision and tlie 
limits of his ability and ambition were practically the liinils of liis 
power. About 800 his independence was slightly diminished 
by the appointment of two assistants for judicial w'ork, liut these 
officers soon fell into the background and the doge acquired a 
greater and more irresponsible aiithorily. Concurrently witii 
this process the position w^as en I rust ed to meml)ers of one or other 
of the powerful Venetian families, while several doges associated a 
son with them.sclves in the ducal office. Matters reached a climax 
after the fall of Ihe Orseole family in io2(). In 10.^3, during the 
dogeship of Dorninico Flabianico, this tendency towards a 
herediUiry despotism was checked by a Itiw which decreed that 
no doge had the right to associate any member of his family with 
himself in his office, or to name his succi^.ssor. It was prijbably 
at this lime also that two councillors w'ere appointed to advise the 
doge, who must, moreover, invite the aid of prominent citizens 
when discussing important matters of state. In 1 1 72 a still more 
impfirtant change was introduced. I'he ducal councillors were 
increased in numlier from two to six ; universal suffrage, which 
theoretically still existed, was replaced l)y a system which 
entrusted the election of the doge to a committee of eleven, who 
were chosen l^y a great council of .180 members, the great council 
being nominated annually by twelve persons. When a new doge 
was chosen he was presented to the people with the formula “ this 
is your doge, if it please you.” Nominally the citizens confirmed 
the election, thus maintaining as a constitutional fiction the rijzht 
of the whole people to choose their chief magistrate. Five years 
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later this committee of eleven gave way to a committee of forty 
who were chosen by four persons selected by the great council. 
After the abdication of Doge Pietro Ziani in 1229 two com- 
missions were appointed w liich ol^Uiined a permanent place in the 
constitution and which gave eiiiphatic testimony to the fact 
that the doge was merely the highest stjrvant of the community, 
'rhe first of these coniioissions consisted of five Correttori della 
promissione ducale, whose duty was to consider if any change 
ought to b(i made in the terms of the oath of investiture 
(promissione) administered to evich incoming doge, this oath, 
which was prepared hy three olficials, being a potent factor in 
limiting the powers of the doge. The second commission con- 
sisted of three inquisiiori sopra il doge defunio, their business being 
to cxiin-ine and pass judgment upon tlic acts of 0. deceastid 
doge, whose estate was liable to be mulct<;d in acc<»rdance wdth 
their decision. In consejjuence of a tie at the election of 1229 the 
number of electors wi'.s increased from forty to forty-one. 'Hie 
oHicial income of the do;;«* was never litrge. and from early times 
many holdtu s tif the of ice were enge.ged in trading ventures. 
One of the principal dulies of the doge was to celebrate the 
symbolic marriage of \ enice with the sea. This was done by 
cfisting a precious ring from the slate ship, the “ Bucentaur,” into 
the Adriatic. In its e.iriler form this ceremony wiis instituted to 
commemorate the conauevt of Dalinr.tia by ihige Pietro Orseole 
il. in 1000, and w'as celebrated on Ascuinsion day. It took its 
later and nmre magnificent form after the visit of Pope Alexander 
TTi. and the (unperor Frederick I. to Venice in 1177. 

New regulations for the elections of tlie doge were introduced 
in and, with some modifications, these remained in force 
until the end of the republic. Their object was to minimize as far 
as possible the iniluence of the inclividuid families, and this was 
eff(?<^tcd by a very complex machinery. 'Fhirty members of the 
gre it council, chtiscii bv lot, were reduced, agiiin by lot, to nine ; 
tile nine chose forty and the forty were reduced by lot to twelve, 
who clio.se lwenty-iivi\ 'I'he Iwenty-livc were reduced by lot to 
nine and the nine elected forty five, 'riien the forty-five were } 
reduced l.iy lot t(» elm-en, and the eleven chose the lorly-one, who 
acLuiilK eiected the doge. As the oligarchiciil element la the con- 
stitution deveioyied, the more important functions of the ducal 
office were assigned to other officials, or to axUninistrative boards, 
iind lie w'ho hud once been the pilot of t!ic ship became little more 
tluiri an animated figurehead, properly draped and garnished. 
On slate occasions he was surroitiided by an increa.sing amount 
of ceremonial, and in international relations he had the status of a 
sovereign prince of the first rank. But he wiis under the strictest 
surveillance. 11c must wait for the pie.sence of other oliicials 
Ijefore opening despatche.s from foreign powers ; he was for- 
baiden to leave the city and was not allowed to possess any 
property in a fortfign land, 'fo oiiote H. F. Brown, ‘‘ liis pomp 
was splendid, his power hmited : he appears as a symbol rullier 
til an as a factor in the constitution, the outward and visible sign 
of the impersoiml oligarchy.’* 'Fhe office, however, was nuiin- 
tained until tlic clvising da\s of the repulilic, and from time to 
time it was hidd hy men who u ere able to make it something more 
than a sonorous title. The last doge wa.> I.ociovico Manin, who 
abdicated in May 1797, w'hen \ enice passed under the power of 
Napoleon. 

In (leiioa the institution of the doge dates from 1339. At 
first he was elected without restriction and by popular suffrage, 
holding oflice for lifd ; but after the reform effected by Andrea 
Doriii in 1528 the term of his olfice w'as reduced to two years. At 
tile same time plel>eians were declared ineligible, and the appoinl- 
menv. of the doge was entrusted to the members of tJie great and 
the little councils, who employed for this purpose a machinery 
almost ;is complex as that of the later Venetians. 'Tlie N apoleonic 
Wars put an end to the office of doge at Genoa. 

Slo Cccch'jtti, 11 Doge (h I'eitesia (1804): Musatti, Storia dclUi 
promissione dunilc (fWIiia, iS:i 8 ) ; and H. F. Brown, Vtniec: a 
Historical Sketch (iS<)^^). 

DOG-FISH, a iiiime applied to sm'cral species of the smaller 
sharks, and given in common with .such names as hound and 
beagle, ow-ing to the habit these fishes liave of pui suing or hunt- 


ing their prey in packs. The small-spotted dog-fish or rough 
hound (Scyllium canicula) and the large-spotted or nurse hound 
(Scyllium catulus) are also knowm as ground-sharks. They 
keep near the sea bottom, feeding chiefly on the smaller fishes 
and Crustacea, and causing great annoyance to the fishermen by 
the readiness with which they take bait. They differ from the 
majority of sharks, and resttmble the rays in being oviparous. 
The cgg.s are enclosed in semi-transparent horny cases, known on 
the British coasts as mermaids* purses,** and these have tendril- 
like prolongations from each of the four comers, by means of 
which they arc moored to sea-weed or some other fixed object near 
the shore, imtil the young dog-fish is ready to make its exit. The 
larger of these spei'ies attains a length of 4 to 5 ft., the smaller 
rarely more than 30 in. The picked dog-fish (Acanthias vulgaris, 
formerly known as Stfualus acartthias) is pre-eminently the dog- 
fish. It is the most abundant of the British sharks, and occurs in 
the temperate seas of botli northern and southern hemispheres. 
It attains a length of 4 ft., but the usual length is 3 to 3 ft., the 
female, as in most slrajks, being larger than the male. The body is 
round and tapering, the snout projects, and the mouth is placed 
ventrally some distance from the end of tlie snout. There are 
two dorsal fins, each of wffiich is armed <m its anterior edge with a 
sluup and slightly curved spine, hence its name “ picked.** This 
species is viviparous, the female producing five to nine young at a 
birth ; the >oiing when born are 9 to jo in. long and quite similar 
to the parents ia all respects except size. It is gregarious, and 
is abundant at all seasons everywhtTc; on the British coasts. In 
1858 an enormous shoal of dog-fish, many square miles in extent, 
appeared in the north of Scotland, when, says J. Couch, “ they 
were to be? found floating in myriads on the surface of every 
harbour.” They are the special enemies of the fisherman, 
injuring his neu;, removing the hooks from his lines, and spoiling 
his fish for the market by biting pieces out of them as they hang 
on his lines. They are however eaten, both jre.sh and salted, l>y 
fishermen, especially on t he west coast of England, and they are 
} sold regularly in the French markets. 

D06GBRBANK, an e.xtensive shoal in the North Sea, about 60 
m. E. of the coast of Northumberland, England. Over its most 
elevated parts there is a depth of only about six fathonus, but the 
depth is generally from ten to twenty fathoms. 1 1 is well known 
as a fishing ground. The origin of the name is obscure ; but the 
middle Dutcli dogger signifies a trawling vessel, and was formerly 
applied generally to the Iwo-nuisted type of vessel employed in 
the North Sea fisheries, and also to their crews (doggerrnen) and 
the fish taken (dogger-fish). Off the south end of the bank an 
engcigcment took place between English and Dutch fleets in 1781. 
On the night of the 2isl of October 1904 during the Russo- 
Japanese War, some British trawlers of the Hull fishing fleet wtcc 
fired upon by ves.sels of the Russian Baltic fleet under Admiral 
Rozhdestvensky on its voyage to the Far East, one trawler being 
sunk, other boats injured, two men killed and six wounded. This 
incident created an acute crisis in the relations between Russia 
and England for several days, the R ussian version being that they 
had seen Japanese torpedo-boats, but on the 38tli Mr Balfour, 
the English prime minister, announced that the tsar had expressed 
regret and lliaL an international commission would investigate 
the facts with a view to the punishment of any responsible 
parties. The terms were settled on 25th November, the com- 
mission being composed of five officers (British, Russian, American 
and French, and one selected by them), to meet in Paris. On the 
23 nd of December the four original members. Vice-admiral Sir 
Ixwis Beaumont, Vice-admiral Kaznakov (afterwards replaced by 
Vice-admiral Dubassov), Rear-admiral Davis and Vice-admiral 
Fournier, met and chose Admird Baron von Spaun (Austria- 
Hungary) as the fifth. Their report was issued on tlie 25th of 
February 1905. While recogni-zing that the information received 
as to a possible attack led the admiral to mistake the trawlers 
for the enemy, the majority of the commissioners held Rozhdest- 
vensky responsible for the firing and its results, and being 
of opinion that there were no torpedo-boats either among the 
trawlers nor anywhere near’* concluded that “the opening of fire 
was not justifiable,** though they absolved lum and his squadron 
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from discredit either to their “miliUry qualities'* or their 
“ humanity.” The affair ended in compensation being paid by 
the Russian government. 

DOGGETT (or Dogget), THOMAS (d. 1721), English actor, was 
born in Dublin, and made his first appearance in London in 1691 
as Nincompoop in D’Urfey *s Love for Money. In this part, and as 
Solon in the same author’s Marriage-hater matched, he gained the 
favour of the public. He followed Betterton to Lincoln’s Inn 
Fields, creating the part of Ben, especially written for him, in 
Congreve’s Love for Love, with which the theatre opened (1695) ; 
.and next year played Young Hobb in his own The Country Wake. 
He was associated with Cibber and others in the management 
of the Haymarket and Drury I-ane, and he continued to play 
comedy parts at the former until his retirement in 1 7 1 3. Doggett 
is highly spoken of by his contemporaries, both as an actor and 
as a man, and is frequently refenred to in The Toiler and Speclaior. 
It was he who in 1715 founded the prize of “ Doggett ’s Coat and 
Badge ” in honour of the house of Hanover, “ in commemoration 
of his Majesty King George’s happy Accession to the Brittish 
Throne.” The prize was a red coat with a large silver badge on 
the arm, bearing the white horse of Hanover, and the race had 
to be rowed annually on the 1st of August on the Thames, by six 
young watermen who were not tf) have exceeded the time of their 
apprenticeship by twelve months. Although the first contest 
took place in 1715, the names of the winners have only been 
preserved .since 1791. The rjice is still rowed each year, but 
under modified conditions. 

See Thomas Doggett, Deceased (London. lOoM). 

DOGMA (Gr. ^oy/ia, from ^oK€h\ to seem ; literally “ that 
which seems, cc. good or true or useful ” to any one), a term which 
has passed through man)' senses both general and technical, and 
is now chiefly used in theology. In Gr(;ek con.stituti()niil history 
the decision of — “ that which S(‘emcd good to ” — .an assembly w;is 
called a (Vtyfxa (i.e. decree), and throughout its history the word 
has generally implied a decision, or bocly of decisions or opinions, 
officially adopted and regarded b)' lliose who make it as po.s.sess- 
ing authority. As a technical term in theology, it has various 
.shades of meaning according to the degree of authority which is 
postulated and the naturt^ of the evidence on which it is leased, 
'.rhus it has been uscmI broadly of ail theological doctrines, and 
also in a narrower sens(^ of fundamental beliefs only, confession 
of which is insi.stcd upon as a term of church comrnunitm. By 
sceptics the word “ dogma ” is general!)^ us(.^d contemptuoasly, 
for an opinion grounded not upon evidence but upon assertion ; 
:i.nd this altitude is so far justified from the purely empirical 
.standpoint that theological dogmas deal with .sul.)jects which, 
by their very niiture, are not susceptible of demonstration by the 
methods of physical science. Again, popularly, an unproved 
ex cathedra .statement of jiny kind is called “dogmatic,” wdth 
perhaps an insinuation th.-.t it is being obstinately adhered to 
without, or beyond, f)r in defiance of, obtainable evidence. But 
.again lo “ dogmatize ” may mean simply to assert, inste;id of 
hesitating or suspending judgment . 

Three pre-f'hristian or extra-ccclc.siast.ical usages are recorded 
by a half-heretical churchman, Marcell us of Aucyra (in Eusebius 
of Cae.sfirca, Contra Marcellum, i. 4); — words which Adolf 
Harnack has plac(*d on the title-page of his larger History of 
Dogma . First there is a medical usage — empirical 7 )ersus dogmatic 
medicine. On this old-world technical controversy we need not 
dwell. Secondly, there is a philosriphical usage {e.g. Cicero, 
Seneca and others). P'irst principles — speculative or practical — 
are uoy/mra, Lat. decreta, scita or placila. The strongest state- 
ment regarding the inviolability of such dogmas is in Cicero’s 
Acad mics, ii. chap. 9. But wc have to remember that this is 
dialogue ; that the speaker, Hortensius, represents a more 
dogmatic type of opinion th.'in Cicero’s own ; that it is the 
maxims of “ wisdom,” not of any special school, which are 
described iis unchangeable. ^ Marcellus’s third type of dogma is 

* Sextus Empiricus (c. a.d. 240) d(?u ounces all forms of dogmatism, 
even pcrliaps the .scepticism of definite denial. Blaise Pascal and 
Immanuel Kant, among others, have Sextus’s groiiyiing in mind 
when they oppose themselves to “ dogmatism ” and “ scepticism ” 


legal or political, tlie decree (says Marcellus) of the legislative 
assembly ; but it might also be of the emperor (Luke ii. i ; Acts 
xvii. 7), or of a church gathering (Acts xvi. 4), or of Old Testa- 
ment law ; .so especially in Philo the Jew, and in Plavius Josephus 
(even perhaps at Contra Apioncm, i. 8). 

While the New Testament knows only the political usage of 
^oyiia, the Greek Fathers f<dlow one which is more in keeping 
with philosophic.al tradition. With few and early 
exceptions, such as we may note in the Epistle of 
Barnabas, ch;ip. i., they confine the word to doctrine. 

Either dogma (sing.) or dogmas (plural) may be spoken of. 
Actually, as J. B. Lightfijot points out, the best Greek com- 
mentiitors among the Fathers are .so dominated by this new iisiigc, 
that they misinterpret Lol. ii. 14 (20) and Eph. ii. 15 of Christian 
doctrines. Along with this goes the fimdamentai Clatholic view of 
“ dogmatic faith ” — the expression i.s as old iis ('yril of Jerusjilem 
(died 386), if not older — according to which it consists in obedient 
assent to the voice of authority. All doctrines are “ dogmas " to 
the Greek Fathers, not simply the central teaching.s of their 
system, as with the philosophers. Very notewortliy is (yril of 
Jerusalem’s fourth Catechetical Discourse on the “ Ten Dogmas ” 
(we might render “ Ten Great I)octrin<*s "). The figme ten may 
\yt taken from tiie commandments/- i'.s in Gregory Naziunzen’s 
later, and more incideiiLal, decalogue of belief. In any ruse, 
(yril marks out the way for the subsecjiient division of the tu t eds 
into twelve or fourteen “ articles ” or hc'ad.s of bi*li(‘f (.see l »el(>w). 
In saying that all doctrines rank a.s “ dogmas ” during the (ireck 
period, we ought, to add a qualification. They do so, in so far 
as they arc held to be of autliority. Clement of Al(‘x:indria 01 
Origen would not call hi.s speculations dogmas. Vet iliese 
audacious S})irils start from a basis of authority, and insist U])on 
opttuTofua onyfidrMv (Stromata^ vii. 7()3) Tlie “dogma” or 
“dogmas” of heretics are frequrnily mentioned by orlhodox 
writers. ^J’here Can be no question of confining even ortliodox 

dogma ” to conciliar decisions in an age when definition is so 
incomplete; still, wc do meet with >*eferenres to the Niccne 
“dogma” (e.g. letter in Theodorct. H./:. ii. 15). But dogma 
is not yet technical for what is Christian or churchly. The 
word which emerges in Greek for that purpose is “ orthodox,” 
^‘orthodoxy,” as in John of Damascus (d. 760), or as in the 
officud title still claimed by the Holy Orthodox (!hurch of the 
J^^ast. 

Latin Fathers borrow the word “ dogma,’* though s|)iiringly, 
and employ it in all th(j (Jreek usages. Something novel is added 
l)y Jerome’s phrase (in the De tiris illusiHbus, cc. 
xxxi., cix.) ccdesiastica dogmata, — found again in lire 
title of the treatise now generally asciilied to Gennacliiis, 
and occurring once more in another writer of southern Ciaiil.’* 
The pJiriiS(‘ is a serviceable one, contrasting church teachings 
with heretical “ dogmas.” But the main Liitin u;>c of dogma in 
patrifitic times is found in Vincent of Lerins (d. c. 450) in his brief 
i)Ut iniiucntial Commonitorium ; again from southern Gaul. 
Thereafter the usage gnidu illy drops. In 'Hiomas 
Aquinas^ it docs not once occur. On the other hand 
Thom.'is has his own technical name — doctrine (sing.) 
or rather .sacra doc.tr ina ; and this expre.ssion holds its groiiurJ, 
though the ustige of Abelard, Thcologia, was destined lo an even 
more important place (see Theology). Another lrled^e^Ttl usage 
of importance i.s the division of tlie CK-ed into twelve articles 
corresponding to the numl)er of the apostl(\s, who, according to a 
legend already found in Rufimis (d. 410) On the Apostles'* Creed, 
composed that formula by coritributing each a single senlencc. 

alike. A new shade of condt'-iniiation for (io.-'tnas as things uu-iely 
as.^iimed comes io be uol.ict-.'ilil*' luTe. trs]>eciulJy in Kant. 

* But thert- is a variant nrading-— cricvcii —supported by a diOorfnl. 
arrangement. 

® Ouole.d bS' G. Tl. Turner in Journal of Thenl. Studies ioch>, 

and cf. Cel. 1005). (i. Llmenhorst’s slalcmcnt, th.O. Musan i:. ;sn'! 
Didyimis in an earlier age wrote treatises witii the name JJc ecar.’.*- 
astiiis dofimalibus, seenis a plain blunder, il we compare J^rome'd 
Latin willi ICiisebrns's Greek. 

4 “.Sb riel tijui hehinint J. B. Heinrich, “ J>ogina, V'. Welzjr 
.^n<l Weltu'.s (Galliolic) Kiichenlevikon. 
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The division is found applied also to the Nicene-Constantino- 
politan ” creed, both in East and West. Sometimes fourteen 
{urticlcis are detected (in either creed), 7 + 7 ; the sacred number 
twice over.^ 

Tlic Reformation set up a new idea of faith, or recurred to one 
of the oldest of all. Faith was not belief in authoritative teach- 
ings ; it was trust in the promises of God and in Jesus 
fwmuuiQtt. fulfilment. But the Protestant view 

^ w.us apt to seem intangible, and the influence of the 

learned tradition was strong — for a time, indeed, doctrine was 
more cultivated among Protestants than in the Church of Rome. 
The result was a structure which is well named the Protestant 
schoListicism. The new view of faith is bracketed with the old, 
and practically neutralized by it ; as was already the case in 
Melanchthon’s theological definitions in the 1552-1553 edition of 
Lod Communes, also printed in other works by him. This brings 
back again the Catholic view of “ dogmatic faith.” 

The word “ article ” for a time holds the field. Pope X. 
in 1520 condemns among other propositions of Martin Luther’s 
Article twenty-seventh — “ Cerium esl in manu Papae, atU 

^ ‘ ecclesiae, prorsus non esse siatucre articulos fidei (inw nec 
leges morum scu bonorum operumY^ The Augsburg Confession 
(1530) is divided into numeroiLS “articles,” while Luther’s 
Lcs.scr Catechism gathers Christianity under three “ articles ” — 
Creation, Redemption, Sanctification. Where modems would 
speak of the “ doctrine ” of this or that, Lutlierans especially, 
but also churchmen of other communions, wrote upon this or 
that “ article.” Nikolaas Hunnius {&uurK€\pLs, &c., 1626), A. 
Quenstedt (r. 1685) and others — in a controversial interest, to 
blacken tlie Calvinists still more — distinguished which articles 
were “ fundamental.” Modern Lutheranism (G. lliomasius, 
Dogmengesrhkhte, 1874-1876, influenced by T. F. D. Khefoth 
1839) speaks rather of “ central dogmas ” ; and the Roman 
Catholic ]. B. Heinrich® is willing to speak of “fundamental 
dogmas,” those which must be known for Sidvation ; those for 
which “ implicit ” faith does not suffice. When Addis and 
Arn(»ld’s Catholic Dictionary deiifiunct^s the conception of central 
dogmas, what they desire to exclude as uncatholic is the Iwlicf 
Uiat dogmas lying upon the circumference may lje questioned or 
perhaps denied.^ This suggests the great ambiguity botli in 
Roman Ciitholic and Protestant writers of the a 7th century as to 
the relation Iwtween “ articles ” and “ dogmas.” Many writers 
in each comnuinion felt that an “ article ” is a higher thing. 
Others, in each conmiimion, made the identification absolute. 
Perhaps the Roman theologians of that age were more concerned 
thuTi the Protestants to draw a line round necessary truths. This 
attempt was made by Dr Henry Holden {Div, Fidei Analysis, 
1652) in connexion with tlie word “ articles.” ® 

Another term to be considered is decrctum, the old T^itin 
eciuivalent for i)nyfui. Another of Luther’s assertions branded 

Decreia twenty-nintli — claimed 

® ■*’ liberty judicamli conciliorum decreia. On the other 

hand, the Augsburg Confession protests its loyalty to the decretum 
of Nice. W hat Protestant i.sm saw in the distant past, Trent 
naturally recognized in the present. Every one of its own find- 
ings is a decretum— five, among the sacramental chaptens, 
each of w'hich is headed doclrina. Holden again quotes the 
(indefinite) decretum of the Council of Basel regarding the 
immaculate Conception. 

'Vhe word “ dogma ” was however to revive, and, with more 
or less success, to differentiate itself from “ doctrine.” Early 
writers of the modem period, Protestant or Roman Catholic, use 

^ Sec G. Uolimauu, Pidcs implicUat vol. i. (1903), pp. 82. &c. ; and 
cf. the lyth-ceiitury creed of Bishop Mogilas adopted by the whole 
Greek Church. 

“ A. Schweizer's Protestant Central Dogmas (1854-1856) was an 
iiistorical study of Reformed, i.c. Calvinist -Zwinglian Ihtology. 

a “ Dogma,” &c., in Wotzer and W'eltc’s Kirchenlexikon, 

* The distinction of pure and mixed articles — those of revelation 
and those taught in common by revtdation and natural theology 
— reiij>pears in modem Roman Catholic theology as a distinction 
Ixrtwecn ]>urc and mixed dogmas. 

* T.uther’s Schmalkalden Articles and the Thirty-Nine Articles of 
the Church of England should also Ixi mentioned. 


it frequently of heretics ; thus the Augsburg Confession protests 
that the Protestants have carefully avoided nova dogmata. 
A Roman Catholic writer, Jan Driedo of Louvain, 
revives the reference to Ecclesiasiica dogmata — De 
ecclesiasticis scripturis el dogmatihus (1533) — ^using 
the word, though not exclusively yet emphatwally, of 
teachings extra canonem scripturae sacrae. Philip Melanchthon’s 
preface to his Loci communes (ed. 1535) protests tliat he has 
not expressed himself de ullo dogmate — on any point of doctrine — 
without careful consideration of what has been said before him. 
Richard Hooker (d. 1600) in bk. viii. of Eccl, Polity (pub. 1648 
or perhaps 1651) quotes Thomas Stapleton, the Roman Catholic 
{De principiis doctrinalibus fidei, 1579), on the royal right or 
duty to enforce “ dogmas,” and adds a gloss of his own — “ very 
articles of the faith,” — a surprising and probably isolated usage. 
Many identified Dogmas and Articles by levelling down or 
broadening out ; but Hooker levels up. The statement of the 
Council of Trent (1545-1562) may be quoted here. The Council 
will rely chiefly upon Scripture ® in reformandis dogmatihus ct 
instaurandis in ecclesia moribus ; the Roman reply to the two 
sets of articuli of Augsburg, and the Roman counterpart to 
the (later) Protestant assertion that the Bible ’ is the “ only rule 
of faith and practice.” At Trent, therefore, once more, dogma 
means doctrine. It still means “ doctrine ” when the collected 
decreia of Trent bear on their title-page (1564) reference to an 
Index dogmaium et rejormationis ; but here “ dogma ” is already 
verging towards the narrower and more precise sense — trutli de- 
fined by church authority. In other words, it is already edging 
away from its identification with (all or any) doctrines. On tlie 
Protestant side the identity is still clear in the Lutheran Formula 
of Concord (1577). This creed formulates its relation to Scripture 
over and over, as the one regula by which all dogmata are to be 
tried. ITiat characteristic Protestant assertion had been still 
earlier pushed to the front in “ Reformed ” creeds, c.g. the First 
Helvetic Confession (1536), and more notably in the Second 
(1566). 

Protestant creeds had clearly affirmed that nothing possessed 
authority which was mU in Scripture : in a short time, Protestant 
theologians — following an impulse common to all ^ ^ 
Christian communions — define more sharply the 
identity of what is authoritative with tlie letter of teatant 
Scripture, and call these entire contents dogmas. Here schoiait- 
then, under Protestant scholasticism (Lutheran and 
Reformed), we have the first perfectly definite conception of 
dogma, and the most definite ever reached. Dogma is the w'hole 
text of the Bible, doctrinal, historical, scientific, or what not. 
Thus dogma is revealed and is infallibly true. Dogma is doctrine, 
viz. tliat body of doctrines and related facts which God Himself 
has propounded for dogmatic faith. Every true dogma, says 
Johann Gerhard ® — ^the most representative figure of Lutheran 
scholasticism - occurs in plain terms somewhere in Scripture. 

Over against these sweeping assumptions and deductions, the 
Roman Catholic Church had to build up its own .statement of the 
basis of belief. Its early controversialists — like Driedo 
or Cardinal Bellarniine — meet assertions sucfi as Roman 
Gerhard’s with a flat denial. The great dogmas are not, 
literally and verbally, in the Bible. Along with the 
Bible we must accept unwTitten traditions ; the Council of Trent 
makes this perfectly clear. But not any and every tradition ; 
only such as the church stamps with her approval. And that 
raises the question whether the church has not a further part to 
play ? A. M. Fairbairn holds that D. Petavius's great work De 
iheologicis dogmatihus (especially the 1st vol., 1644) made the 
word “ dogma ” current for doctrines which were authoritative as 
formulated by the church. We must keep in mind, however, that 
the question is not simply one as to the meaning of a word. The 
equation holds, more firmly than ever ; dogma = the contents of 

® That seems to be what is meant. 

** Early Protestantism lived too much in the thought of justification 
to mark out the boundaries of creed with this scholastic precision. 

B Loci communes (1610-1622), on Interpretation of Sacred 
Scripture, ix. 149. 
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faith. It has to be established on the Roman Catholic side 
that faith (or dogma ; the two are inseparable) deals with divine 
truths historically revealed long ago but now administered with 
authority, according to God’s will, by the church. The English- 
man Henry Holden (see above), the Frenchman Veronius 
(Francois Veron, S.J., 1575-1649) in his generale de la foy 
catJwlique (1652), tlie Geman Philipp Neri Chrismann,^ in his 
Regula fidei caiholicae et collectio dogmatum credeudorum (1792),^ 
all work at this task. Dogmas or articles of faith (taken as 
synonymous) depend upon revelation in Scripture or tradition, 
as confirmed by the church whether acting in general councils or 
through the pope (in some undefined way ; Holden) — in general 
councils or by universal consent (Chrismann : of bishops ? the 
definite Gallican theory?). Veronius is willing to waive the 
difficult point of church infallibility as the Council of Trtnl did 
not define it. Holden insists strongly upon infallibility. Church 
traditions arc infallible ; and church dogmas reach us (from the 
original revelation) through an infalliljle medium, the Catholic 
Church, which the Protestants sadly lack. In Chrismann the 
word “ dogma ” has superseded tlie word “ article ” ; H olden uses 
both, though “ article ” has the preponderance. All three writers 
seek to draw a sharp line round w^hat is “of faith.” Hence in 
Chrismann (who is in other respects the most definite of the 
three) we have a view of dogma almost as clear-cut as that of 
the Protestant schoolmen. Dogmas are revealed ; dogmas are 
infallible ; the church is infallible on dogmas (for this statement 
he cites Muratori) and on nothing else. 

This whole period of theology, Protestant and Roman Catholic, 
is statical. Men are defining and protecting the positions they 
have inherited ; they do not think of progress. And yet the 
Roman Catholic Church had upon its hands one great unsettled 
question — ^the thesis of the Immaculate Conception of the Virgin. 
This became the standing type of an assertion which, while 
favoured by the church and on the very verge of dogma, was yet 
not a dogma® — till the definition came through Pius IX. in 
1S54. Here then the frontier of dogma had unquestiomibly 
moved forward. Its concei)tion must become dj’namic ; there 
was need of some theory of development like J. H. Mewmjui’s 
(1845). It does not happen, ho w'e ver, that the papal def i n i tion of 
1854 employs the tvord “dogma”; that honour was withheld 
from the word until the Vatican decrees of 1870 affirmed the 
personal infallibility of the pope as divinitus revclaium dogma. 
With this, one line of tendency in Roman Catholic doctrine 
reached its climax ; the pope and the council use “ dogma ” in a 
distinctive sense for what is definitely formuljited by authority. 
But th(.‘re is another line of tendency. The Sixme council defines 
not indeed dogma Init faith — inseparable from dogma — as^ 

(1) revealed, {a) in Scripture or (b) in unwritten tradition, and 

(2) taught by the church, {a) in formulated decrees, or {b) in 
lier ordinary magisterinm, Tliis is a correction of (Chrismann. 
Not only does the correction involve the substitution of papal 
authority for a universiil consent of “ pastors ” and “ the 
faithful ” ; it also deliberately ranks the unformulated teachings 
of the church on points of doctrine as no less de fide than those 
formulated. This amounts to a serious warning against trying to 
draw a definite line round dogma. The modem Roman C^itholic 
temper must be eager to believe and eager to submit. New 
dogmjis have been precipitated more than once during the 19th 
century ; there may still be others held in solution in the church’s 
teaching. If so, these are likely one day to ciy'stidlize into full 
dogmas ; and, even while not yet “ declared,” they have the 
same claim upon faith. 

Thus there seems to be a measure of uncertainty as to what the 
Church of Rome now calls “ dogma ” — only in part relieved by 

* Three writers mentioned in Wetzer’s and Wi ll e’s Kirchenlexihon, 

* Also quoted as having appeared 1745, but Hint is an error ; he 
quotes F. A. Blau, On the Rule of Faith (Mainz. 17*^0). See further 
the sketch of Chrismann in Allgemeine deutsohe Biographic, supple- 
ment. 

* G. Perrone, e,g. De immaculato B. V, Mariae enneepiu ; an 
dogmatico decreto definiri possit? (1847)- 

* These divisions and subdivisions aic not numbered in the 
T^ecroes, as for clearness they have been numbered above. 


the distinction between “ dogmas strictly ” and mere “ dogmatic 
truths.” Again, the assertion that the church is infallible upon 
some questions, not belonging to the area of revelation (properly 
so-called in Roman Ciitholic theology), destroys tlie identification 
of “ dogmas ” with “ infallible certainties ” which we noted both 
in the Protestant schoolmen jind in ("hrismiuin. The identifica- 
tion of dogma wuth revelation remains, with another distinction 
in support of it, between “ material dogmas ” (all scriptural or 
traditional truth) and “ formal ” or ecclesifistically formulated 
dogmas.® On the other hand, there is absolute certainty on a 
point long disputed. Questions about church authoritv' are 
henceforth questions about the pope's authority. What he calls 
heresy, under the sanction of excommunication or that more 
formal excommunication known as anathema, is heresy. What 
he finds it necessary' to condemn even in milder terrns as bad 
doctrine is infallibily condemned ; that is certain, Roniiui 
Catholic llieologians tell us, though not yet de fide. 

Finally we have to glance at a new list of definitions which 
perhaps in some cases seek more or less to formulate modern 
Protestant ideas, but which in general represent rather the world 
of disinterested historical scholarship. Tlial world of the learned 
offers us non-dogmatic definitions, drawn up from the outside ; 
definitions which do not sharia the root assumptions cither of 
Catholicism or of post-Reformation Protestant orthodoxy. It 
might have been best to surrender the term “ dogma ” to the 
dogimitists ; but few^ scholars have consented to do so. 

1. We may brush aside the view* ® for which J. C. Dodcrlein, 
J. A. A. Tittmaim, and more recently C. F. A. Kahn is are 
quoted. According to this definition, “ dogma ” means the 
opinion of some individual theologian of distinction. 1'hat might 
]ye a conceivable development of usage. It has been said that 
persons who dislike authority often show great devotion to 
“ authorities ” ; and the word dogma might make a similar 
transition. But, in its case, such a usage would constitute a 
violent break with the past. 

2. 'fhough there is no formal definition in the passi^ge, it is 
worth recording that, towards the end of his Chief End of Reiwla- 
tion (1881), A. B. Bruce sliarply contrasts “ dogmas (»f the<jlogy ” 
wnlh “doctrines of fa«th.” ^ \^'hiJe he manifests rn» whoksale 
dislike to uoctrinc, such as is seen in the Broad tliurch sciiool, 
Bruce inverts the Catholic*, estimate. Dogma stands lowest, not 
highest. It seems hardly better than a capvl nwriunwy out of 
relation to the original faitli or the original facts that are held 
to ha ve given it birth. 'J'liere is more than a touch of Matthew 
Arnold in this ; though, while Arnold held nothing in religious 
experience beyond morality to be objectively genuine, Bruce 
believed in God’s “ gracious ” puqjosc.® 

3. Much more like ChrLsniann’s view is the “generally 
accepted position ” anu>ng Protestant scliolars, as its leading 
representative to-day, F. Lo(»fs, has called it ; the doctrine 
enforced within any one churcli comiriunily is dogma. 'Ihis 
definition is .significant. It means that lii.sloiians recognize 
the peculiar importance of those InOiefs which an; constitutive of 
church agreement ; and it finds sf)me sup|K)rt from the pliilo- 
sophical and political associations of ancient “ dogma.” Also 
Roman Catholic writers could accept tlie definition in so far as 

** Three 2orie.si appan*ntly (i) the cliurcl/s formal dvcives, (-.?.) the 
church’s general teaching, (3) points of riAM'lation wJiicIi the cliurch 
may not yvt have overtaken. iVr cnr.trri., much that was only 
“ implicit ** in llic cJe])Osit of faith lias become " exi>licit ” in dogma. 
(The reader rnu.st mae that “ implicit " i.*' u.sed Iktc in a different 
sense from that referred to earlier in Ihisartick;. Here, church dogma 
ha3 explicated wJial was inijilicit in revelation. Ihere, the un- 
lenrned accept by impliiatinn, ix. by a general accejiiancc of cliurcii 
belief and teaching, dogmas they perhaps have never heard Cil. 
Both usages are ciirn.-nt in Roman Catholic theology.) 

® Or the view of D. Sclieiikel, that dogma is what is (Uiforced by 
civil and criminal law. 

’ Cf. also preface to 2nd ed. pp. ix., x. 

® Cf. pp. 270, 2S0 ; the undoginal ic words of rcdigioii.s enjution ar(; 
“ thrown out," not at a cloud mistaken for a mountain," but at a 
'* majestic ” and “ veritcible mountain range.'* 

® See art, “ Dogmengeschichte ” in Herzog -Hauck’s Realcticykl. 
fur prot. Thcol. Cf. also Prof. Louis’s Leitfaden zuni Sttidivm dcr 
Dogmengeschichte. 
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their own church’s authoritative teachings are concerned. But 
can a historian separate the opinions which rose to authority 
in the church from the otlier opinions which succumbed ? Or 
the accepted modifications of a theory from those which were 
rejected ? Again, can wc substitute church authority for that 
which is always the background of “ dogma ” as interpreted from 
inside — divine authority ? ^ Or, again, can we say definitely 
which doctrines arc “ enforced ” in Protestant communions and 
so are “ dogmas ” ? It has even been asserted by A. Schweizer 
(Christlichc Glatihenslehre nock prot, Grundsatzen^ 1865-1872) 
that Protestantism ought not to speak of dogmas at all, except 
as things of its imperfect past.^ And historically it seems plain 
that — since the age of Protestant scholasticism — there has been 
nothing in Protestant church life to which the name “ dogma ” 
cun be assigned, without dropping a good deal of its original 
connotation. Dogma is no longer ^ held to bo of immediate 
divine authority. Hence (‘atholic, and scientific or historical, 
definitions of dogma are on different planes. They never properly 
meet.* 

4. A. Ilarnack varies in his usage. lie is not prepared 
to exclude the great medieval pronouncements, or the modern 
Roman Catholic definitions, from the list of dogmas ; but on the 
whole he prefers to keep in view “ one historical species ” — ^Loofs 
suggests that he ought perhaps rather to say one individuid type 
— tluit greatest group of Christian dogmas which “ was created by 
the Greek spirit upon the soil of the gospel ” {HisL of Dogma, Eng. 
tr., vol. i. pp. 17, 21, 22). Thus liarnack agrees with Catholic 
theologians in holding that, in the fullest sense, there is no dogma 
except the ('.alholic. He differs, of course, in holding dogma to be 
obsolete now. While Ih-otestants, he thinks, have undermined it 
by a deeper conc(M)tion of faith,^* Roman Catholics have come to 
attach more value to olxidicnce and “ implicit belief ” than 
to knowledge ; and even the Eastern Church lives to-day by 
the cultus more than by the virdon of supernatural truth. Again, 
Harnack gravely diiT»?rs from Catholic dogmatists in assigning 
a historical origin to what in their view is essentially divine — 
supernatural in origin, supernatural even in its declaration by the 
church. If they do not deny that Gretdc philosophy has entered 
into Christi;ui doctrine, they consider it a colourless medium used 
in fixing the contents of revelation. In all this, Hamack speaks 
from a point of view of his own. He is no friend of Catholicism 
or of dogmii. Verhaps his d(;tachinent makes for clearness of 
thought ; T.oofs*s friendliness towards dogma, but in a much 
huml)ler sense- than the Catholic, involves the risk of confusion. 

Both J^oofs and Ilarnack contrast with “ dogma ” the work 
of individual thinkers, calling the latter “theology.” Hence 
they and other authorities wish to see “ History of Dogma ” 
supplemented by “ Histories of Theology.” Our usual English 
phrasci “ History of Doctrine ” ignores tliat distinction. 

5. A place must be made for the definition proposed by a 
philosopher, J. M. E. McTaggart. In Sotnc Dogmas of Religion 
(1906), he list s “ dogma ” of alhrmalions, whether supported 
by reasoning (»r merely asserted, if they claim “metaphysical” 
vjiluc, metaphysics Ixiing defined as “ the systematic study of the 
ulliraate nature of reality.” Briefly, a dogma is what claims 
ultimate, not relative, truth, lliis agrees with one feature in 
ordinary literary usage — the contrast lietween “ dogmatizing ” 
and susjjending judgment, or taking refuge in conjecture. But it 

^ ItKhoiild he noted that ]..uc)is does not speak merely a historian. 
He places himself in a sense within the dogmatic circU- by his declara- 
tion that guidance is to be expected from deveiopmeiits — in a “ free 
Protestant evangelical spirit ” -out of the old confessions of the 
Proles*:int churches. This bclitd may be called what T-oofs has 
called iiarniick’s definition of dogma - herechtigt, and 

p»^rhaps nur individmll, Otliers, who hold no less strongly to 
theological progress by evolution, not revolution, will hesitate to 
grant that the line of advance? ]^asscs through the syi'nlx>lical books. 

* Cf. Dogmatic Ttteot.ogy, and the footnote above. 

® Unless in certain confined circles. 

^ When Loofs declares (art. “ Dogmengeschichtc ** in Herzog- 
Hanck's Rcalencvkl., iSgS) that dogma is historically equivalent to 
regnla fidei, he is in flat contradiction to the ‘Mogma ”^of his own 
church as stated in the Formula of Concord. See above. 

® Here ])erhaps Harnack speaks from inside his own type of 
religious faith ; but not from inside dogma. 
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ignores another quality marked out in common speech — ^that in 
respect of v/hich “ dogmatism ” is opposed to proof. Also it omits 
the political or social reference so much insisted on by Loofs and 
otlicrs. There are materials for misunderstanding here. 

6 . A very different view is implied in the symbolo-fideisme of 
Athanase Sabatier and some other French Protestants : religious 
dogma consists of symbols in contrast to a scientific gnosis of 
reality. This is a radical version of the early Protestant idea of 
faith, and yields a theory of what in English we call “ doctrine.” 
More precisely, it is a theory of what doctrine ought to be, or a 
deeper analysis of its nature ; it is not a statement of what 
doctrine has been held to be in tlie past. And therefore the 
definition does not proceed from historical scholarship. Nor yet 
does it throw light upon “ dogma,” if dogma is to be distinguished 
— somehow — ^from doctrine. 

Literature. — Matthew Arnold's Literature and Dogma (1873) is 
important for literary usage : cf. A. B. Bruce, op, cii. Classical and 
early Christian usages, E. Hatch, Hibhert Lect. (1888), pp. 119, 120 ; 
J. B. Lightfoot on Colossians ii. 14 (20) ; \V. Schmidt, Dogmatih, 
vol. i. — many quotations in extenso ; C. Stangc, Das Dogma 

und seine Bcnrtcilung in dev neucren Dogmengeschichte (1898)- a 
pamphlet protesting against what I-oofs terms the “ gcncrally 
acccplcd view.'* Articles in the (Roman Catholic) Kirchenlexihon <#' 
Wetzer and Weltc, 2ncl ed. (by Hcrgenrdther and Kaiilen), 1882-' 1901. 
Arts. “ Dogmatik ” (J. Kostlin), “ Dogmengeschichte ” (F. Loofs' 
in Herzog-Hauck's Encykl. /. prot. Theol. (vol. iv., 1898). Art. 
" Glaiilwnsartikcl " in previous ed. (Hcizog-Plitt, vol. v., 1879) L'V 
C. F. Kling and L. F. Schoeborlein. For works on the history oi 
dogma sec Titf.ot.ogy. S(?e aI«o I>0 (;matt^ TuiiOLOc'.y. (R. M.\.^ 

DOGMATIC THEOIX)GY, the name usually given in modem 
times to the systematic study of Christian doctrine or of dogma 
in the widest sense possilde (see Dogma). Among the many 
terms usc‘d in the early days of Protestant theology to denote the 
great sysLerns, three deserve special notice- - Tbetic Thetilogy, 
Positive Theology, Dogitudic Theology. “ Thetic ibeologs' ” is 
connected with academic life. It recalls the lit(;ral fuid original 
meaning of graduation “ theses,” also Martin Luther’s memorable 
theses and the replies made to him. “ Thetic theology,” a name 
now obsolete, naturally includ(?d the whole of doctrine, ij . what- 
ever would be argued for or against; ; and “ d(»gmatic tlieology ” 
came into use absolutely as a synonymous expression. “ Positive 
theology ” is alsi^ a term employed by Petau {Dc Iheologicis 
dogmaiibus, 1644-1650), and more or less current even to-day in 
Roman Catholic .scholarship (c.g. Joseph Turmel, iiisUnre ue la 
iheologie positive, 1906). “ Dogmatic theology ” proved to have 
most vitality in it. After some partial precedents of ecirly date 
(e.g. F. Turrianus — one of the papal theologiiins at the ( 'ouncil of 
Trent, — Dogmaticus {liber f ) de Juslificatione, j 557), the title was 
used in 1659 by the Lutheran Lukas Friedrich Reinhard (1623- 
1688), professor of theology at; Alidorf {Synopsis iheologiae 
dogmaticac, eds. 1659, 1660, 1661), and his influence is already 
seen on the Reformed theologian Andreas van Essen (Essenius^ 
1618-1677), who, in 1659, published his Systenwiis iheologiae pat:- 
prior, the iomus seenndus in 1661, but Systemaiis dogmatid 
iomus tertius et nllimus in 1665. The same author published 
a shorter Compendium iheologiae dogmaticum in 1669. A. M. 
Fairbairn holds tluit it was the fame of Petau which gave currenc)' 
to the ne>v coinage “ dogmatic theology ” ; and though the same 
or kindred phrases had lieen used repeatedly by writers of less 
influence since Reinliard and Essenius, F. Buddeus {Instilutiones 
theol. (Jogmai., 1723 ; Compendium, 1728) is held to have given 
the expression its supremacy. Noel Alexandre, the Galiiciin 
divine, possibly introduced it in the Ronum Catholic ( hurch 
(1693 ; Theologia dogma ika et viovalis). Both Roman (’atholii: 
and Protestant authorities agree that the expression was con- 
nected with the new habit of distinguishing dogmatics from 
(ihrislian ethics or moral theology, though A. Schweizer denies 
this of Reinhard. In another direction dogmas and dogmatic 
theology were also contrasted with truths of reason and niitural 
theolog>^* F. E. D. Schleiermiicher, in his Ktirze Darstellung 
des iheologischen Studiums, and again in his great System, Der 
christliche Glaube . . . dargestelU, ingeniously proposed to treat 
dogmatic as an historical statement, or report, of beliefs held Ujl 

For “ mixed articles *' see Dogma. 
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the writer's communion at the time of writing. He also insisted, 
however, upon personal conviction in writers on dogmatic. The 
expression Glaubenslehre — doctrine of faith — which he did much 
to bring into a wider currency, and which Schweizer, the most 
loyal of all his disciples, holds to be alone fitted for Protestant use, 
emphasizes the latter requirement. But dogmatic ” has also 
continued in use among Protesbint theologians of the Left no 
less than among the orthodox. When we consider the different 
attitude towards dogma of Roman Catholicism, we feel con- 
strained to question whether the expression “ dogmatic theology 
can be equally suitable for both communions. Roman theologians 
may properly define dogmatic as the scientific study of dogmas ; 
Protestant scholars have come to use “ dogma ” in ways which 
make that impassible. Indeed, many of them bid us regard 
“ dogmatic " as falling under the history of theology and not of 
dogma (see Dogma). Still, usage is decisive. It will be im- 
possible to uproot the phrase “ dogmatic theology ” among 
Protestants. When A. Hamack^ praises Schleiermacher’s 
description of dogmatic as “ historical ” he rather strains the 
meaning of the remark, and creates fresh confusion. Harnack's 
point is that “ dogmatic theology ought to be used in a sense 
corresponding to what he regards as the true meaning of 
‘‘ dogma ” — Christian belief in its main traditional outlines. 
This claim is an innovation, and finds no precedent in 
Schleiermacher. The latter regarded dogmatic as stating in 
scientific connexion “ the doctrine prevailing in a (single 
Christian church at a given time " “-as “ not merely historiciil 
(geschichtUch)y' but containing an ‘^apologetic element"— as 
“ not confined to the .symbolical books, but " including all — even 
local expressions of the common faith which produce no breach of 
harmony — and as having for its “ very business and task ” to 
“ purify and perfect ” doctrine (Der christUche Glaube, § 19). 
The one merit which “ dogmatic " may claim as a term in 
Protestant theology is that it contrasts positive statements 
of belief with mere reports {e.g. Biblical theology ; history of 
doctrine) of what has been taught in the past. (See Do(;ma ; 
and Ttikology.) 

DOGRA, a race of Hill Rajputs in India, inhabiting Kiishmir 
and the adjacent valleys of the Himalayas. They form the ruling 
race in Kashmir. “ Dogra " is the name given to the country 
round Jammu, and is said to he derived from a word meaning 
the “ two lakes," as the original home of the Dogra people was 
situated between the lakes of Siroensar and Mansar. There are 
numerous castes in the Dogra country and the Hindu, Mahom- 
medan and Sikh religions are represented. All, w^hether Hindus 
or Mahommedans, whether high-born Rajputs of the Mjdiaraja’s 
caste or low-born menials, are known as Dogras. At the time of 
the first Sikh War the Dogras had a great reputation as seddiers, 
which they have worthily maintained in the ranks of the Tnditin 
native army. They are classed as fighting men with the Sikh 
and Punjabi Mahommedan. They distinguished themselves in 
the Hunza Nagar expedition and the affair at Chilas in 1891, and 
in the Tirah campaign of 1897-98. 

DOGS, ISLE OF, a district of London, England, on the north 
bank of the 'Fhames, w^hich surrounds it on three sides. It falls 
within the metropolitan borough of Poplar. It is occupied by 
docks, riverside works and poor houses. The origin of the name 
is not known. The suggestion that it is corrupted from the Isle of 
Ducks falls to the ground on the question of chronology ; another, 
that there were royal kennels here, is improbable, though they 
were situated at Deptford in the lyth century. (See Poplar.) 

DOG-TOOTH (the French denUde-scie), in architecture, an 
ornament found in the mouldings of medieval work of the 
commencement of the 12th century, which is thought to have 
been introduced by the Crusaders from the East. The earliest 
example is found in the hall at Rabbath-Amm(>n in Moab {c. a.d. 
614) built by the Sassanians, where it decorates the arch mould- 
ing of the blind arcades and llie string courses. In the apse 
of the church at Murano, near V enicc, it is similarly emplo5'ed. 
In the 1 2th and 13th centuries it was further elaborated \vith 
carving, losing therefore its primitive form, but constituting a 
^ Hist, of Dogma, Eng. trans. i. p. 21, footnote. 


most beautiful decorative feature. In Elgin cathedral the dog- 
tooth ornament in the archivolt becomes a four-lobed leaf, and 
in Stone church, Kent, a much more enriched type of flower. 
The term has been supposed to originate in a resemblance to the 
dog-tooth violet, but the original idea of a projecting tooth is a 
sufficient explanation. 

DOGWOOD (t.e. wood of the dog-tree ; referred bv the 
English Dictionary to “ dog," apparently as indicating inferiority ; 
but by others connected with “ dag," ‘‘ dtigger," and by Prior 
with A.S. dole, a brooch-pin), the name applied to plants of the 
genus Comus, of the natural order Cornaceae. The common 
dogwood, prick-wood, .skewer-wood, cornel or dogberry, C. 
sanguinea, is a shrub reaching a height of 8 or 9 ft., common in 
hedges, thickets and plantations in Great Britain. Its branches 
are dark red ; the leaves egg-shaped, pointed, about 2 in. long 
by ij broad, and turning red in autumn ; the flowers are dull 
white, in terminal clusters. The berries are small, of a black- 
purple, bitter and one-seeded, and contain a considerable per- 
centage of oil, w'hich in some places is employed ftir lamps, and in 
the manufacture of soap. ITie wood is wTiite and very hard, and 
like that of other species of the genus is used for making laddcr- 
spokesi, wheel-work, skewers, forks and other implements, and 
gunpowder charcoal. The red berries of the dwarf species, C. 
suericn, of the Scottish Highlands, are eaten, and are reputed to 
be tonic in properties. C. mas, the C^>rn<^lian cherry, a native of 
Europe and Northern Asia, bears a pulpy and edible fruit, which 
when unripe contains much tannin. 1 1 is a good garden plant, as 
is also the North American s])ecies C. florida, one of the commonest 
trees of the deciduous forests of the middle and southern states. 
Profes.Sf)r C. S. Sargent (Si/va of North America) describes it as 
“ one of the most beautiful of the small trees of the American 
forests, which it enlivens in early .spring with the whiteness of its 
floral leaves and in autumn with the .splendour of its hdiage and 
the brilliancy of its fruit . No tree is mf>re desirable in the garden 
or park in regions where the summer's sun is sufficiently hot to 
ensure the production of its flowers through the ptTfect develop- 
ment of the brancblets." The Jamaica dogwood, the root-bark 
of which is poisonous, is the species Piscidia Erythrina, of the 
natural ord^r Leguminosae. 

DDL, a town of north-western France, in the department of 
llle-et-Vilaine, 36 m. N. of Rennes on the Western railway. Pop. 
(1906) 3543. Dol is situated to the south-west of the rich agri- 
cultural district knf>wn as the marsh of T)(»l, where market- 
gardening is esiR?ci;illy flouri.shing. T'he streets are still rendered 
picturesque by hou.ses of the 14th and 15th centuries, which form 
deep arcades by the projection of their upper storeys : and, high 
above all, risc‘s the grey granite of the cathedral, mainly of the 
T3th century, which in the middle ages ranked as the metropolitan 
church of all Brittany, and .still keeps fresh the name of Bishop 
St Samson, who, having fled, as the legend tells, from the Saxon 
invaders of England, selected this spot as the site of his monastery. 
To the architect it is interesting for the English character of its 
design, and to the antiquarian, f(»r its stained-glass windows of 
the J3th century, and for the finely sculptured tomb of Bishop 
Tliomas fames (d. 1504). About li m. from the town is the 
pierre de' Champ Dolent, a menhir .some 30 ft. in height ; not 
far off stands the great granite rock of Mont Dol, over 200 ft. in 
height, surmounted by the statue and chapel of Notre-Dame 
de I’Esperancc. Dol has trade in grain, vegetables and fruit, 
tobacco is cultivated in the neighbourhood and there are salt- 
manshes. Tanning and leather-currying are carried on in the 
town. The tf»wn was unsuccc.s.sfully besieged by William the 
Cone jueror, taken bv Henry 11 . in 1164 and l)y Guy de Thouars 
in 1204. In 1793 it witnes.sed the defeat of the republican forces 
by the Vendeans w^ho had taken refuge within its walls. T’he 
bishopric established in the 6th century was supprc.ssed in 1790. 

DOLABELLA, PUBLIUS CORNELIUS, Roman general and 
son-in-law of (Tcero, was born about 70 B.r. He was by far the 
most important of the Dolabellae, a family of the patrician gens 
Cnrnelia. In the civil wars he at first took the side of Pompey, 
but afterwards went over to ( aesar, and was pre.sent at the battle 
of Phansalus. To escape the urgent demands of his creditors, he 
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introduced (as one of the tribunes) a bill proposing that all debts 
should be cancelled. This was strongly resisted by his colleagues, 
and led to serious disturbances in the city. Caesar, on his return 
from Alexandria, seeing the expediency of removing DolaMla 
from Rome, took him as one of his generals in the expedition 
to Africa and Spain. On Caesar’s death Dolabella seized the 
insignia of the consulship (which had already been conditionally 
promised him), and, by making friends with Brutus and the 
other assassins, was confirmed in his office. When, however, 
M. Antonius offered him the command of the expedition against 
the Parthians and the province of Syria he changed sides at once. 
His journey to the province was marked by plundering, extortion 
and the murder of C. Trebonius, proconsul of Asia, who refused to 
allow him to enter Smyrna. He was thereupon declared a public 
enemy and superseded byC. Cassius (the murderer of C^aesar), who 
attacked him in Laodicea. On the capture of the place, Dolabella 
ordered one of his soldiers to kill him (43). Throughout his life 
he was a profligate and a spendthrift. 

Soe Cicero’s Letters (ed. Tyrrell and Purser) ; O. Bois;ncr, Cicero 
atid his Friends (Eng. trans.. 1^97) *» Orelli. Onomasticon TtUlianum ; 
Dio Cassius xli. 40, xlii. 20. xliii. 51, xliv. 22. xlvi. 40, xlvii. 30; 
.\ppian, Fell. civ. iii. 7, iv. 60. 

DOLBEN, JOHN (1625-1686), English divine, was the son of 
William Dolbcn (d. 1631), prebendary of Lincoln and bishop- 
designate of (lloucester. He was educated at Westminster under 
Richard Busby and at Christ Church, Oxford. He fought on the 
royalist side at Marston Moor, 1644. Sulisequently he took 
orders and maintained in private the proscribed Anglican service. 
At the Restoration he became canon of Christ Church (1660) and 
prebendary of St Paul’s, London (1661 ). As dean of Westminster 
(1662-1683) he opposed an attempt to bring the abbey under 
diocesan rule. In 1666 he was made bishop of Rochester, and in 
1683 archbishop of York ; he distinguished himself by reforming 
the discipline of the cathedrals in these dioceses. His son John 
Dollien (1662-1710) was a barrister and politician ; he was M.P. 
for Liskeard from 1707 to 1710 and manager of SacheverelPs 
impeachment in 1709. 

DOLCE, LUDOVICO, or Luic.i (1508-1568 or 1569), Italian 
writer, was a native of Venice, and belonged to a family of 
honourable tradition liut decadent fortune. He received a good 
education, and early undertook the task of maintaining himself 
by his pen. Translations from Greek and l^itin epics, .satires, 
histories, plays and treatises on language and art followed each 
other in rapid .succession, till the whole number amounted to 
upwards of seventy works. But he is now mainly memorable 
as the author of Afarianm, a tragedy from the life of Herod, 
which was recast in French by Tristan and by Voltaire, and still 
keeps a place on the stage. Four licentious comedies, Jl Ragazzo 
(1541), II Capitano (1545), II Marito (1560), II Ruffiatio (1560), 
and seven of Seneca’s tragedies complete the list of his dramatic 
efforts. In one epic — to translate the title-page — “he has 
marvellously reduced into ottava rinta and united into one 
narrative the stories of the Iliad and the Aencid ” ; in another 
he devotes thirty-nine c«intos to a certain Primaleone, son of 
Palmerius ; in a third he celebrates the first exploits of Count 
Orlando ; and in a fourth he sings of the Paladin Sacripante. A 
life of the emperor Charles V. and a similar account of Ferdinand 
I., published respectively in 1 560 and 1566, are his chief historical 
productions ; and among his minor treatises it is enough to 
mention tlie Osseroazioni suUa lingua volgare (1550); the Dialogo 
della pittura (1557) ; and the Dialogo nel q^iale si ragiona del fnodo 
di accrescar la metnoria (1552). 

DOLCl, CARLO, or Carlino (1616-1686), Italian painter, was 
born in Florence in May 1616. He was the grandson of a painter 
on the mother’s side, and became a disciple of Jacopo Vignali ; 
and when only eleven years of age he attempted a whole figure of 
St John, and a head of the infant Christ, which received extra- 
ordinary approbation. He afterwards painted a portrait of his 
mother, and displayed a new and delicate style which brought 
him into notice, and procured him extensive employment at 
Florence (from which city he hardly ever moved) and in other 
parts of Italy. Dolci used his pencil chiefly in sacred subjects, 


and bestowed much labour on his pictures. In his manner of 
working he was remarkably slow. It is said that his brain was 
affected by seeing Luca Giordano, in 1682, despatch more business 
in four or five hours than he could have executed in as many 
months, and that he hence fell into a state of hypochondria, which 
compelled him to relinquish his art, and soon brought him to the 
grave. His works are not very numerous. He generally painted 
in a small size, although there are a few pictures by him as large 
as life. He died in Florence in January 1686, leaving a daughter 
(Agnese), who arrived at some degree of excellence in copying the 
works of her father. 

Carlo Dolci holds somewhat the same rank in the Florentine 
that Sassoferrato does in the Roman school. Without the 
possession of much genius, invention or elevation of type, both 
these artists produced highly wrought pictures, extremely 
attractive to some tastes. The works of Dolci are easily 
distinguishable by the delicacy of the composition, and by an 
agreeable tint of colour, improved by judicious management 
of the chiaroscuro, which gives his figures a striking relief ; he 
affected the use of ultramarine, much loaded in tint. “ His 
pencil,’’ says Pilkington, “ was tender, his touch inexpressibly 
neat, and his colouring transparent ; though he has often been 
censured for the excessive labour bestowed on his pictures, and 
also for giving his carnations more of the appearance of ivory 
than the look of flesh.” All his best productions arc of a devout 
description ; they frequently represent the patient suffering of 
Christ or the sorrows of the Mater Dolorosa. Dolci was, in fact, 
from early youth, exceedingly pious ; it is said that during 
passion week every year he painted a half-figure of the Saviour. 
His Siicred heads are marked with pathetic or at least strongly 
sentimental emotion . There is a want of character in his pictures, 
and his grouping lacks harmonious unison, but the general tune 
accords with the idea of the passion portrayed. Among the best 
works of this master are the “ St Sebastian ” ; the “ Four 
Evangelists,” at Florence ; “ Christ Breaking the Bread,” in the 
marquess of Exeter’s collection at Burleigh ; the “ St Cecilia ” in 
Dresden ; an “ Adoration of the Magi ” ; and in especial “ St 
Andrew praying before his CVucifi.xion,” in the Pitti gallery, his 
most important composition, painted in 1646 ; also several 
.smaller pictures, which are highly valued, and occupy honourable 
places in the richest galleries. (W. M. R.) 

DOLDRUMS (a slang term, dol ~ dull ; cf. tantrum), the 
region of calms near the equator where the trade-winds die away, 
a region of constant precipitation in which the weather is close, 
hot, vaporous and extremely dispiriting. In the old days of 
siiiling vessels, a becalmed ship sometimes lay be]ple.ss for weeks. 
A letter from this region saying “ we arc in the doldrums ” (“ in 
the dumps ”) seems to have been regarded as written from “ The 
Doldrums,” which thus became the name of this undesirable 
locality. 

dOlE, a town of eastern France, capital of an arrondissement 
in the department of Jura, 29 m. S.E. of Dijon on the Paris-Lyon 
railway. Pop. (1906) 1 1 ,166. It occupies the slope of a hill over- 
looking the forest of Chaux, on the right bank of the Doubs, and 
of the canal from the Rhone to the Rhine which accompanies that 
river. The streets, which in general are steep and narrow, 
contain many old houses recalling, in their architecture, the 
Spanish occupation of the town, "l^c principal buildings are the 
church of Notre Dame, a Gothic structure of the i6th century ; 
the college, once a Jesuit establishment, which contains the 
library and u museum of paintings and has a chapel of the 
Renai.ssance period ; the Hdtel-Dieu and hotel dc ville, both 17th- 
century buildings ; and the law court occupying an old convent of 
the C'ordeliers. In the courtyard of the hotel de ville there stands 
an old tower dating from the 15th century. The birth of Louis 
Pasteur (1822) in the town is commemorated by a monument, 
and there is also a monument to J ules Grevy . Dole is the seat of 
a sub-prefect and has tribunals of first instance and of commerce 
and a communal college. Metal-founding and the manufacture 
of fire-pumps, kitchen-ranges and other iron goods, chemical 
products, machinery, leather, liqueurs and pastry, are among the 
industries. There is a good trade in agriculture produce and 
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live stock, and in wood, iron, coal and the stone of the vicinity. 
Wine is largely grown in the district. 

Dole, the ancient Dola, was in Roman times the meeting place 
of several roads, and considerable remains have been found there; 
in the later middle ages and till 1648 it was the capital of Franche 
Comt£ and seat of a parlement and a university ; but in the 
year 1479 town was taken by the forces of Louis XL, and 
so completely sacked that only the house of Jean Vurry, as 
it is still called, and two other buildings were left standing. It 
subsequently came into the hands of Maximilian of Austria, and 
in 1530 was fortified by Charles V. In 1668 and 1674 it was 
captured by the French and lost its parlement and its luiiversity, 
both of which were tninsferred by Louis XIV. to Besan^^on. 

DOLE (from Old Pmg. dal, cf. mod. deal ”), a portion, a 
distribution of gifts, especially of food and money given in charity. 
The derivation from O. Fr. doel. Late I^at. dolium, “grief,” 
suggested by the custom of funeral doles, is wrong. In early 
Christian days, St Chrysostom says : “ doles were used at funerals 
to procure the rest of the soul of the deceased, that he might find 
his judge propitious.” The distribution ul alms to the local poor 
at fimerals was a universal custom in the middle ages. The 
amount of doles was usually stated in the will. Thus in 1399 
Eleanor, duchess of Gloucester, ordered that fifteen po<»r men 
should carry torches at her funeral, “ each having a gown and 
hood lined with white, breeches of blue cloth, shoes and a shirt, 
and twenty pounds amongst them.” l^ter doles usually took 
the form of bequests of land or money, the interest or rent of 
which was to l.)e annually employed in charity. Often the 
distribution took place at the grave of the donor. Thus one 
William Robin.son of Hull at his death in 1708 left money to buy 
annually a dozen loaves, costing a shilling each, to be given to 
twelve poor widows at his grave every Christmas. Lenten doles 
were also formerly common. A will of 1537 bade a barrel of 
white herrings and a case of red herrings hi; given yearly to the 
poor of Clavering, Essex, to helj) them tide over the fast. One or 
two London doles are still distributed, c.g. that of St Petcr\s, 
Walworth, where a Christmas dinner is each year served to 300 
parish poor in the crypt. No one under sixty is eligible, and the 
dinner is unique in that it is cooked in the church. A pilgrim s 
dole of bread and ale can be claimed by all wayfarers at the 
Hospital of St (toss, Winchester. This is said to have Ix^cn 
founded by William of VVykeliam. Emerson, when visiting 
Winchester, claimed and received the dole. Wdiat were known as 
Scratfdfling Doles , called becau.se the meat and bread distributed 
w^ere thrown among the poor to be scraml)led for, were not 
uncommon in England. Such a dole existe.d at St Briavel’s, 
Gloucestershire, baskets of bread and cheese cut into small 
squares being thrown l)y the churchwardens from the gallery into 
the body of the church on Whit Sunday. At Wath near Kipon 
a testator in 1810 ordered that forty penny loaves should be 
throw'n from the church leads at midnight on every Christmas eve. 
The best known dole in the United States is the “ Leake Dole of 
Bread.” John Leake, a millionaire dying in 1792, left £1000 
to Trinity Church, New York, the income to be laid out in 
wheaten loaves and distributed every Sabbath morning after 
service. The dole still survives, though the day hjis been altered 
to Saturday, each week sixty-.seven loaves being given away. 

DOLERITE (from Gr. SoA-epos, deceptive), in petrology, 
the name given by Haiiy to those basaltic rocks which are 
comparatively coarse grained and nearly, if not quite, hoJi> 
crystalline. As may be inferred from their highly crystalline 
state they are very often intrusive, and occur as dikes and sills, 
but many of them form lava flows. Their essential minerals are 
those of basalt, viz. olivine, augite and plagioclase felspar, while 
hornblende, ilmenite, apatite and biotite are their commonest 
accessory ingredients. The chemical and microscopic features of 
the.se minersds agree generallj' with those presented in the biisalts, 
and only their exceptional peculiarities need be mentioned here. 
Many dolerites are porphyritic and carry phenocrysts of olivine, 
augite and plagioclase felspar (or of one or more of these ). Others, 
probably the majority, are non-porphyritic, and these are generally 
coarser grained than the ground-mass of the former group, though 
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lacking their large conspicuous phenocrysts. The commonest 
type of structure in dolerile is the ophitic, which results from 
the felspar of the rock having crystallized before the augite ; the 
latter mineral forms shapeless masses in which the idiomorphic 
felspars lie. The augite enclosing the felspars is well crystallized, 
though its continuity is interrupted more or less completely by 
the numerous crystals of felspar which it envelops, and in 
polarized light the former often behaves as a single individual 
over a considerable area, while the latter mineral consists of 
independent crystals. This structure may be so coarse jis to be 
easily detected by the unaided eye, or so fine that it cannot be 
seen except in microscopic sections. Some of the porphyritic 
dolerites have ophitic ground-masses ; in others this structure 
is imperfect (subophitic) ; while in niiiny the augite, like the 
felspar, occurs as small and distinct individuals, which react 
differently on polarized light, and have the outlines of more or 
less perfectly shaped crystals. Ophitic structure is commone.st 
in olivine-dolerites, though the olivine takes no part in it. 

The ciuartz-dolerilcs arc an important group, hardly less 
common than the olivine-dolerites. They contain a small amount 
of quartz, and often micropegmatite, as the last element to 
consolidate, filling up little angular interspaces between the 
fekspars and pyroxenes, which had previou.sly crystallized. They 
rarelv contain olivine, but pleochroic hyperstherie is by no means 
rare in them (hyper.sthene-dolerites). Some c(»ntain larger in- 
dividuals of pale green, rather pleochroic augite (the so-called 
sahlite), and a little brown mica, and brownish-green hornblende 
may also be present. 

Allied to the.se are olivine-free dolerites with more or less of 
intenstitial glassy base (tholeites, &c.). In the rocks of this group 
ophitic structurii is typically absent, and the presence of an 
interstitial finely crystalline or amorphous material gives rise to 
the structure which is known as “ inler.sertal.” 'IVansitions t(» 
the porphvritic dolerites and basalts arise by increase in the 
proportion of this ground-ina.ss. The edg<ts of doleritc .sills and 
dikes often contain much dark brown glas.s, and pass int(» 
tachylyles, in which this material preponderates. 

Another interesting group of doleritic rocks contains analcite. 
They may be ophitic, though often they an* not, and they usually 
contain oh vine, while their augite has distinctly purple shades, 
and a feeble dichroism. 

Their characteristic feature is the presence of a small amount of 
juialcite, which never shows crystalline outlines but fills up the 
interspaces between the other minerals. Some writers held that 
this mineral has resulted from the decomposition of nepheline ; 
others regard it as a primary mineral. Usually it can be clearly 
shown to be secondary to some extent, but there is reation to 
suppose that it is really a pneumatolylic deposit, 'fhese rocks 
are known as teschenites, and have a wide distribution in 
England, Sc(»tland, on the continent and in America. Often they 
are comparatively rich in ])nivvn hornblende. I'his last-named 
mineral is not usually aljundant in d«)lcrites, but in a special 
group, the proterobases, it to a large extent replaces th(.* 
customary augite. A lew' dolerites contain much brown mica 
(mir.a-dolerites). Nepheline may appear in these rocks, as in the 
basidts. Typical nepheline-dolerites arc scarce, and consist of 
idiomorphic augite, surrounded by nepheline. Examples are 
known from the Tertiary volcanic districts oi the Rhine. 

Dolerites have a ver>^ wide distril)iitl(jn, as they are found 
wherever basalts occur in any number. It is .superfluous to cite 
localities for them as they are among tlut commonest of igneous 
rof:ks. They are much employed for road-mending and for kerl)- 
slones, though their dark colour and the tendency they have to 
weather with a dingy brown crust make them unsuitable for the 
better classes of architectural work. (j. S. 1 .) 

DOLET, Etienne (1509-1546), French scholar and printer, 
was born at Orleans on the 3rd of August 1509. A doubtful 
tradition makes him the illegitimate son of Francis I. ; but it is 
evident thcat he was at least connect(;d with some family of rank 
and wealth. From Orleans he was taken t<» Paris about 1521 ; 
and after studying under Nicolas Berauld, the teacher of (^)ligny, 
he proceeded in 1526 to Padua. The death of bis friend and 
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master^ Simon de Villanova, led him, in 1530, to accept the post 
of secretary to Jean de Langeac, bishop of Limoges and French 
ambassador to the republic of Venice ; he contrived, however, 
to attend the lectures of the Venetian scholar Battista Egnazio, 
and found time to write I-«atin love poems to some Venetian 
Elena. Returning to France soon afterwards he proceeded to 
loulouse to study law ; but there he soon became involved in 
the violent disputes between the different “ nations ** of the uni- 
versity, was thrown into prison, and finally banished by a decree 
of the parlement. In 1535 he entered the lists against Erasmus 
in the famous Ciceronian controversy, by publishing through 
Sebastien Gryphe (Gryphius) at Lyons a Dialogus de imitaiione 
Ciceroniana ; and the following year saw the appearance of his 
two folio volumes Commentariorum linguae Latinae. This work 
was dedicated to Francis 1., who gave him the privilege of print- 
ing during ten years any works in Latin, Greek, Italian or 
French, which were the product of his own pen or had received 
his supervision ; and accordingly, on his release from an imprison- 
ment occasioned by his justifiable homicide of a painter named 
Compaing, he began at Lyons his typographical and editorial 
labours. That he was not altogether unaware of the dangers 
to which he was exposed from the bigotry of the time is shown 
not only by the tone of his mottoes — Preserve moiy Seigneur y des 
calomnies des hommes, and Durior est speUatae virtutis quant 
incognitae cmxditio — but also by the fact that he endeavoured first 
of all to conciliate his opponents by publishing a Cato christianusy 
or Christian moralist, in which he made profession of his creed. 
The catholicity of his literary appreciation, in spite of his ultra- 
Ciceronianism, was soon displayed by the works which proceeded 
from his press — ancient and modern, sacred and secular, from the 
New Testament in Latin to Rabelais in French. But before the 
term of his privilege expired his labours were interrupted by his 
enemies, who succeeded in imprisoning him (1542) on the charge 
of atheism. From a first imprisonment of fifteen months Dolet 
was released by the advocacy of Pierre Duchatel, bishop of Tulle ; 
from a second (1544) he escaped by his own ingenuity; but, 
venturing back from Piedmont, whither he had fled in order 
that he might print at Lyons the letters by which he appealed 
for justice to the king of France, the queen of Navarre and the 
parlement of Paris, he was again arrested, branded as a relapsed 
atheist by the theological faculty of the Sorbonne, and on the 3rd 
of August 1 546 put to the torture, strangled and burned in the 
Place Maubert. (.)n his way thither he is said to have composed 
the punning pentameter —v/Vr?;/ dolet ipse Dolet, sed pia turba dolet. 

Whether Dolet is to be classed with the representatives (»f 
Protestantism or with the advocates of anti-Christian rationalism 
has been frequently disputed ; by the principal Protestants of 
his own time he was not recognized, and by Csilvin he is formally 
r.ondemned, along with Agrippa and his master Villanova, as 
having uttered execrable blasphemies against the Son of God ; 
but, to judge by the religious character of a large number of the 
books which he translated or published, such a condemnation is 
altogether misplaced. His rejjeated advocacy of the reading of 
the Scriptures in the vulgar tongue is especially noticeable. A 
statue of Dolet was erected on the Place Maubert in 1889. 

See J. cle la Rocliclle. Vie d'l^tienne Dolet (1779) ; Joseph 

Boiilmier, E. Dolet, sa vie, ses oeuvres, son martyre (X857) ; A. F. Didot, 
Essai sur la typographie {iH^2) ai»d article in the Nouvelle Biographic 
g^tUrale ; L. Michel. Dolet : sa statue, place Maubert ; ses amis, ses 
ennemis (iS8g) ; Ri C. Christie. £tienne Dolet, the Martyr of the 
Renaissance (211(1 cd., 1889). containing a full bibliography of works 
published by him as author or printer ; O. Galtier, £tienm Dolet 
(Paris, 1908). The prods, or trial, of Dolet was published (1836) by 
A. H. Taillandior from the registerrs of the parlement of Paris. 

DOLGELLEY {Dolgellau, dale of hazels), a market towTi and 
the county town of Merionethshire, North Wales, sitwited on the 
streams Wnion and Aran at the north base of Cader Idris, on 
the Cambrian and Great Western railways, 232 m. from London. 
Pop. of urban district (iqoi) 2437. It consists of small squares 
and narrow streets, with a free grammar school (1665), market 
hall, assize hall, county gaol, &c. The so-called parliament 
house (1404) of Owxn Glendower’s members has lieen demolished. 
ITiere is some trade in coarse flannel and tweed. Glendower’s 1 


treaty with Charles of France {Owinus D.G, princeps Walliae 

Datum apud Dolguelli . . . ) was dated here. The families of 
county rank in the neighbourhood include those of Nannau, 
Hengwrt (the famous Hengwrt Welsh MSS. are at Peniarth), 
Caerynwch, Fronwnion, Broii-y-gadair, Brynygwin, Brynadda, 
Abergwynnant, Garthangharad. The county family, Vaughan, 
claims descent from Rodric Fawr, king of North Wales, 
Glendowcr's kinsman and enemy lived at Nannau. Scott 
{Marmion, vi. canto, note) refers to the demon oak at Nannau 
in 1813. Among neighbouring hills are Moel Offrwm (or 
Orthrwm — of sacriflcc or of oppression) and Moel Cynwch. 

DOLGORUKI, VASILY LUKICH, Count (1672-1739), Russian 
diplomatist and minister, was one of the first batch of young 
Russians whom Peter the Great sent abroad to be educated. 
From 1687 to 1700 he resided at Paris, where he learned 
thoroughly the principal European languages, acquired the 
superficial elegance of the court of Versailles, and associated with 
the Jesuits, whose moral system he is said to have appropriated. 
On his return home he entered the diplomatic service. From 
1706 to 1707 he represented Russia in Poland, and from 1707 
to 1720 he was her minister at Copenhagen, where he succeeded 
in persuading King Frederick IV. to join the second coalition 
against Charles XII. At the end of 1720 he was transferred to 
Versailles, in order to seek the mediation of France in the pro- 
jected negotiations with Sw^eden and obtain the recognition of 
Peter’s imperial title by the French court. In 1 724 he represented 
Russia at Warsaw and in 1726 at Stockholm, the object of the 
latter mission Ixeing to detach Sweden from the Hanoverian 
alliance, in which he did not succeed. During the reign of 
Peter II. (1727-1730) Dolgoruki was appointed a member of 
the supreme privy council, and after procuring the banishment of 
Menshikov he appropriated the person of the young emperor, 
whom he would have forced to marry his niece Catherine but for 
Peter’s untimely death. He then drew up a letter puiporling to 
be the last wnll of the emperor, appointing Catherine Dolgoruki 
his successor, hut shortly afterwards abandoned the nefarious 
scheme as impracticable, and was one of the first to support the 
election of Anne of Courland to the throne on condition that she 
first signed nine “ articles of limitation,” which left the supreme 
jjower in the hands of the Russian council . Anne, who repudiated 
the ‘‘ articles ” on the first opportunity, never forgave Dolgoruki 
for this. He was deprived of all his offices and dignities on the 
17th of April 1730, and biinished first to his country seat and 
then to the Solovetsky monastery. N ine years later the charge of 
forging the will of Peter 11. was revived again.st him, and he was 
tortured and then beheaded at Novgorod on the 8th of November 
1739- 

Sec Robert Nisbct Bain, 'Vhe Pupils of Peter the Great (London, 
t8 ()5), (R. N. B.) 

DOLHAIN, the most eastern town of Belgium, situated on the 
Vesdre, N.E, of Verviers and close to the Prussian frontier. Pop. 
(1904) 4757. It is quite a modern town, occupying the site of the 
lower town of the ancient city of Limburg, wffiich was destroyed 
by Louis X1V^ in 1675. On a rocky eminence above Dolhain 
are still to be seen the fine ruins of the old castle of lamburg, the 
cradle of the ancient family of that name from which sprang 
the Luxemburg family and several emperors of Germany. The 
Gothic church of St George of the 13th century has been restored. 
At a short distance from Dolhain is the famous dam of the Gileppe, 
the vast reservoir constructed to supply Verviers with water free 
from lime for its cloth manufactures. The aqueduct from Gileppe 
to Verviers is nearly 5^ m. in length. 

DOLICHOCEPHALIC (long-headed), a term invented by 
Andreas Retzius to denote (as opposed to “ brachycephalic ”) 
those skulls the diameter of which from side to side, or the 
transverse diameter, is small in comparison with the longitudinal 
diameter or that from front to back. Retzius, though inventing 
the term, did not define it precisely. Paul Broca applied it to 
skulls having a cephalic index of seventy-five and under, and this 
limit is generally adopted. Dolichocephaly, according to Retzius, 
was the distinctive cranial feature of the earliest inhabitants 
j of Europe. To-day it is characteristic of the negro races, of the 
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Papuans^ the Polynesians and the Australians^ though among the 
negritos and some of the pigmy races of Africa brachycephalic 
skulls are the rule. Of the yellow races the Eskimo is the most 
dolichocephalic. Of white races the Arabs and Kabyles of 
Algeria, and the Guanchos of the ('anary Islands, are most 
notable for dolichocephalic tendency. Dolichocephaly is some- 
times frontal, as among adult whites, sometimes occipital or 
confined to the back of the head, as among inferior negro-races, 
Australians, Papuans and newly-born whites. 

DOLL, a child’s plaything in the shape of a human figure or 
taken as representing one. llie word “ doll ” was not in common 
use in the middle ages, “ children’s babies ” and other terms lieing 
substituted for it ; the commonly accepted view is that it is 
abbreviated from the name Dorothy (cf. Scottish “ Doroty ”). 
“ Idol ” has also been connected with it ; but the accent is held to 
tell against this. Another derivation is from N orse daul (woman), 
with which may be compared O.H.G. toccha, M.H.G. dneke, a girl, 
doll, used also in the sense of butterfly, nightmare, &c., thus 
connecting the doll with magic and superstition. The same 
connexion is found in Asia Minor, South India, among tlic Pueblo 
peoples and in South Africa ; philology apart, therefore, the 
derivation from “ idol ” has much to recommend it, and some 
side influence from this w^ord may well have caused the selection 
of the form “ doll.” Dolls proper should be distinguished from 
(fl) idols, (b) magical figurines, (^r) votive offerings, (d) costume 
figures. The fe.stival figures of Japan, like the bambino of Ittily, 
given to the child only on certain stiints’ days, hardly come 
within the category of dolls. 

Dolls were known in ancient Egypt(XVnTthD>Tiasty) and Asia 
Minor ; they were common both in Greece and Rome ; Persius 
mentions that girls vow’cd them to Venus when they got married ; 
dolls found in the catacombs are preserved in the Vatican tuid 
the Museum (^arpegna. The vevfUHnrafrrov (Ivtit. crepmidia) of 
Greek finds of the 6th and later centuries b.c. was a marionette. 
Dolls were in use among the Arabs at the time of Mahomet, tmd 
the prophet’s ninc-year-old wife Ayesha is said to have induced 
him to join her in her play with them. Although Mahommedixn- 
ism prohibits the making of figures in human shape, dolls do not 
seem to have disappeared from Mahommedan countries, though 
substitutes for them are perhaps more common there than 
elsewhere. 

Dolls are extremely common in Africa. Tlierc seem to be 
forms peculiar to different regions, such jis the flat, spade-shaped 
figure on the Gold Coast. Among the Wasaramo the girls carry 
from the age of puberty till the birth of their first child an object 
indistinguishable from the ordinary doll ; it is culled mwam ya 
kiti (stool-child) bcciiuse it is placed on a stool at home ; it 
probably has a magical significance. The same may be said of 
the Australian figurines ; others, made of cane, are undoubtedly 
children’s dolls ; excellently moulded wax figures are ahso found. 
In Asia dolls properly so-called are apparently rare ; but there are 
specimens in mu.seums from the Malay peninsula, Persia and 
South India, and in Asia Minor children use cushions, &t.., as 
surrogates. They are found in Alaska among the Eskimo. Mo.st 
Red Indian trilics had them ; a mother who has lost her child 
carries its dolls and other playthings. Cortes is said to have found 
Montezuma and his court playing with elaborate dolls ; they 
have been dug up from prehistoric Peruvian graves. In the Gran 
Chaco metacarpal bones of the rhea are in use, wTapped in a 
blanket w'hen they represent male, in a petticoat w'hcn they 
are female. 

Rut little attention has been paid to the psychologiad .side 
of dolls. Though many boys play with them, dolls are mainly 
confined to girls ; and female dolls predominate in the proportion 
of twelve to one. The culmination of the doll instinct is between 
the age of eight and nine ; but they are not entirely dropped till 
much later ; in fact unmarried and childless women sometimes 
keep it up for years. In children it is .sjiid by Hall to be by no 
means always a manifestation of the maternal instinct ; for dolls 
are not always regarded as children, and the proportion of adults 
increases with the age of the children. But the important point 
is whether the child regarded itself as older or younger than the 


doll. There is, on the other hand, a tendency to neglect dolls for 
babies and a reverse current of love of dolls which arises out of 
love of babies. 

BiBLioriRAPiiY.-— For a list of works see A. MacDonald, Man and 
Abnormal Alan (U.S. Senate Document, 1905), vol. ix. No. 187, 
p. 275) ; see also Andn^e, Eihnographisrhe Pnvallelen, N. F. ; 
Schlcgel, Ittdische Bibliothek, i. 139 ; lirandrnbiirgia, xi. .28 ; 
Delineator, Iviii. 927 ; Globus, Ixxv. 354, Ixxx. 205 ; InternaU 
Archiv /. Ethnog, vii. 45 ; Ladies' Home' Journ, xvi. ; Westermann's 
Monatshefte (Feb. 1899, &c.) ; Man (1903, No. 22). For the psycho- 
logical side sec Paedagogical Seminary' W. 129. discussed in'CoM- 
iemporary Rev, Ixxv. 58 ; Mrs F. H. Burnett, “ The One 1 know 
best of all *’ ; Sully, Studies of Childhood ; G. Sand, Ilistoire dc ma 
vie. (N. W. 'I'.) 

DOLLAR, a town of Clackmannanshire, Scotland, 6 m. N.E. of 
Alloa by the North British railway, not far from the Devon. 
Pop. (1901) 1619. The village, which is beautifully situated, 
contains st‘veral handsome stone villas occupied by families 
attracted to the town by its educational facilities. The academy, 
housed in a fine mass of buildings of the Grecian order (opened 
about 1819), was founded by Captain John McNab (1732-1802), a 
native who liegan life as a berdhoy, and afterwards Viecame a rich 
shipowner. From the burn of Dollar (or Dolour), which runs 
through the ravine of Dollar Glen, the town draws its water- 
supply. On an isolated hill above the junction of the parent 
streams, named Sorrow and ('are, stands the ruin of (.‘astle 
Campbell, known also as Gloom ('astle, an old stronghold of the 
Argyll family. The castle was burned by the Maclejins in 1644, 
in the interest of the marciuess of Montrose, and not again 
restored. Although a ruin it is carefully preseTved. The Rev. Dr 
James Aitken Wylie (1808-1890), the huslorian of Prote.stantism, 
was a minister in Dollar for several years. Patrick Cfibson, the 
etcher and landscapc^-painter, was drawing-master at the academy 
from 1824 to 1829, and William Tennant, the author of Anster 
Fair, Wiis a teacher of classics from 1819 till 1834, wlien he wfis 
appointed to the chair of Ilebrcw in St Andrews University. 
Harviestoun C'astle, about midway belw'een Dollar and 
Tillicoultry, once belonged to the Tail family, and here Archibald 
Campbell Tait, archbishop of ('anterbury, syn-nt some (»f his 
Iwiybood. 

DOLLAR, a silver coin at one iirm* current in mim>' European 
countries, and adopted under varying forms of the name elsc- 
whttre. The word “ dollar ” is a modified ff»rm of thaler, which, 
with the variant forms (daler, dalar, daalder, tallero, &c.), is said 
to be a shortened form of Joachimsi haler. This Joarhimsthalcr 
was the name given to a coin intended to be the silver equivalent 
of the gold gulden, a coin current in Germany from the J4th 
century. In 1516 a rich silver mine was discovered in 
Joachimsthal (Joachim’s dale), a mining district of Bohemia, and 
the count of Schlitz, liy whom it was appropriated, caused a 
great numlxT of silver coins to lie struck (tlie first having the date 
1518), bearing an effigy of St Joachim, hence the name. The 
J oachimsthaler was also sometimes known as the Schlirhenthaler. 
The first use of the word dollar in English was as applied to this 
silver coin, the thaler, which was current in Germany at various 
values from the i6ih century onwards, as well as, more particu- 
larly, to the unit of the (Jerman monetary union from 1S57 to 
1873, w^hen the mark was substituted for the thaler. Tlie Spanish 
piece-of-eight (reals) was also commonly referred to as a dollar. 
When the Bank of England suspended cash payinents in 1797, 
and lh«? scarcity of coin was very great, a large number of the.se 
Spanish coins, which were held by the bank, were pul into 
circulation, after having beim countermarked at the Mint with 
a small oval bust of George ITT., such as was used by the (Jold- 
smiths’ Company for marking plate. (Hhers were simply over- 
slampcd with the initials (i.R. enclosed in a shield. In 1804 
the Maundy penny head set in an octagonal compartment was 
employed. Several millions of these ernns were issued. 7 ’hese 
Spanish picces-of-eight were also current in the Spanish- American 
colonies, and were very largely used in the British North American 
colonics. As the reckoning was by pounds, .shillings and pence 
in the British- American colonies, great inconveniences naturally 
arose, hut these were to some extent lessened by the adoption of a 
tariff li.st, by w'hich the various gold and silver coins circulating 
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were rated. In 1787 the dollar was introduced as the unit in 
the United States, and it has remained as the standard of value 
either in silver or gold in that country. For the history of the 
various changes in the weights and value of the coin see 
Numismatics. The Spanish piece-of-cight was also the ancestor 
of the Mexican dollar, the Newfoundland dollar, the British 
dollar circulating in Hong Kong and the Straits Settlements, and 
the dollar of the South American republics, although many of 
them are now dollars only in name. 

DOLLING, ROBERT WILLIAM RADCLYFFE (1851-1902), 
English divine, knowm as Father Dolling, was born at Magheralin, 
Co. Down, and educated at Harrow and Cambridge. From 1878 
to 1882 he was warden of one of the houses of the Postmen’s 
League, started by Father Stanton of St Alban’s, Holbom. He 
was ordained in 1 883 to a curacy at Corscombe, Dorset, but resided 
in London as head of St Martin’s mission, Stepney, fn 1885 a 
difficulty as to the relation of his mission to Holy Trinity parish. 
Stepney, led to his resignation, and he next accepted the charge 
of St Agatha’s, Landport, the Winchester College mission. The 
remarkable reforms he accomplished there may be ascertained 
from his Tm years in a Portsmouth slum (London 1896). In 1885 
he again resigned, owing to the bishop of Winchester’s refusal to 
sanction the extreme ritual used in the service at St Agatha’s. 
In 1897 he visited America, where his preaching made a great im- 
pression. He returned to England in the following year as vicar 
of St Saviour’s, Poplar, and retained that living until his death. 

An account of Dolling’s ])erson and missionary work among the 
]>oor is given in The Life of Father Dolling (London, Jooj), by the 
Rev. C. K. Osborne. 

DOLUNGER, JOHANN JOSEPH IGNAZ VON (1799-1890), 
German theologian and church historian, was born at Bamberg, 
Bavaria, on the 28th of February 1799. He came of an in- 
tellectufil stock, his grandfather and father having both been 
physicians of eminence and professors of one or other of the 
I tranches of medical science ; his mother too belonged to a family 
nf)t undistingui.shed in intellectual power. Young Dollinger was 
first educ<ated in the gymnasium at Wiirzburg, and then began to 
study natural philosophy at the university in that city, where his 
father ntjw held a professorship. In 1817 he b<.rgan the study of 
mental philo.sophy and philology, and in 1818 turned to the .study 
of theology, which he lielieved to lie beneath every other science. 
He particularly devoted himself to an independent study of 
ecclesiastical history, a subject very indifferently taught in 
Roman Catholic Germany at that time. In 1820 he l^came 
acquainted with Victor Aim6 Huber (1800-1869), a fact which 
largely influenced his life. On the 5th of April 1822 he was 
ordained priest, after studying at Bamberg, and in 1 823 he became 
professor of ecclesiastiail history and canon law in the lyceum 
at Aschaffenburg. He then took his doctor’s degree, and in 
1826 became professor of theology at Munich, where he .spent the 
rest of his life. About this time Dollinger brought upon himself 
the animadversion of Heine, who was then editor of a Munich 
paper. The uasparing satirist described the professor s face as 
the “ gloomiest ” in the w’holc procession of eccleskistics which 
took place on Good Friday. 

It has been stated that in his earlier years Dollinger w^as a 
pronounced Ultramontane. This does not appear to have been 
altogether the case ; for, very early in his professorial career 
at Munich, the Jo^uits attacked his teaching of ecclesiastical 
history, and the celebrated J. A. Mohler (^.w.) who afterguards 
Ixjcame his friend, on lieing appealed to, pronounced on the whole 
in his favour. He also entered into relations with the well-known 
French Liberal Catholic Lamennais, whose views on the reconcilia- 
tion of the Roman Catholic Church with the principles of modem 
society had aroused much suspicion in Ultramontane circles. In 
1832 Lamennais, with his friends Lacordaire and Montalembert, 
visited Germany, and obtained considerable sympathy in their 
attempts to bring about a modification of the Roman Catholic 
attitude to modern problems. Dollinger seems to have regarded 
favourably the removal, by the Bavarian government, in 1841, 
of Professor Kaiser from his cliair, because he had taught the 
infallibility of the pope. On the other hand, he published a 


treatise in 1838 against mixed marriages, and in 1843 wrote 
strongly in favour of requiring Protestant soldiers to Imeel at 
the consecration of the Host when compelled officially to be 
present at Mass. Moreover, in his works on The Reformation 
(3 vols. Regensburg, 1846-1848) and on Luther (1851, Eng. tr., 
1853) he is very severe on the Protestant leaders, and he also 
accepts, in his earlier works, the Ultramontane view then current 
on the practical condition of the Church of England, a view which 
in later days he found reason to change. Meanwhile he had 
visited England, where he was well received ; and he afterwards 
travelled in Holland, Belgium and France, acquainting himself 
with the condition and prospects of the Roman Catholic Church. 
In 1842 he entered into correspondence with the leaders of the 
Tractarian movement in England, and some interesting letters 
have been preserved which were exchanged between him and 
Pusey, Gladstone and Hope Scott. When the last-named joined 
the Church of Rome he was warmly congratulated by Dollinger on 
the step he had taken. He, however, much regretted the gradual 
and very natural trend of his new English allies towards extreme 
Ultramontane views, of which Archdeacon, afterwards Cardinal, 
Manning ultimately became an enthusiastic advocate. In 1845 
Dollinger was made representative of his university in the second 
chaml^r of the Bavarian legislature. In 1847, consequence of 
the fall from power of the Abel ministry in Bavaria, with which he 
had been in close relations, he was removed from his professorship 
at Munich, but in 1849 invited to occupy the chair of 

ecclesiastical histor>L In 1848, when nearly every throne in 
Europe was shaken by the spread of revolutionary sentiments, 
he was elected delegate to the national German assembly at 
Frankfort, — ^a sufficient proof that at this time he was regarded as 
no mere narrow and technical theologian, but as a man of wide 
and independent views. 

It has been stiid that his change of relations to the Papacy dated 
from the Italian war in 1859, but no sufficient reason has 
been given for this statement. It is more probable that, like 
Gro.sscteste, he had imbibed in early youth an enthusiastic 
.sentiment of attachment to the Papacy as the only centre of 
authority, and the only guarantee for public order in the Church, 
but that his experience of the actual working of the papal 
system (and especially a visit to Rome in 1857) had to a certain 
extent convinced him how little correspondence there was between 
his ideal and the reality. He may also have been unfavourably 
impressed with the promulgation by Pius IX. in 1854 of tlie dogma 
of the Immaculate Conception of the Blessed Virgin. But what- 
ever may have been his reasons, he ultimately became the leader 
of those who were energetically opposed to any addition to, or 
more stringent definition of, the powers which the Papacy had 
possessed for centuries. In some .speeches delivered at Munich in 
1S61 he outspokenly declared his view that the maintenance of 
the Roman Catholic Church did not depend on the temporal 
sovereignty of the pope. His book on The Church and the 
Churches (Munich, 1861) dealt to a certain extent with the same 
question. In 1863 he invited 100 theologians to meet at Malines 
and discuss the question which Lamennais and Lacordaire had 
prematurely raised in France, namely, the attitude that should 
be assumed by the Roman Catholic Church towards modem ideas. 
His address to the assembled divines was “ practically a declara- 
tion of war against the Ultramontane party.” He had spoken 
boldly in favour of freedom for the Church in the Frankfort 
national assembly in 1848, but he had found the authorities of his 
Church claiming a freedom of a very different kind from that for 
which he had contended. ITic freedom he claimed for the Church 
w'as freedom to manage her affairs without the interference of 
the state ; the champions of the papal monarchy, and notably 
the Jesuits, desired freedom in order to put a stop to the dis- 
semination of modern ideas. The addresses delivered in the 
Catholic congress at Malines were a declaration in the direction 
of a Liberal solution of the problem of the relations of Church 
and State. The pope for a moment seemed to hesitate, but 
there could be little doubt what course he would ultimately 
pursue, and after four days’ debate the assembly was closed at 
his command. On the 8th of December 1864 Pius IX. issued 
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the famous Syllabus, in which he declared war against modern 
science and progress (see Syllabus). It was in connexion with 
this question that Ddllinger published his Past and Present of 
Catholic Theology (1863) and his Universities Past and Present 
(Munich, 1867). 

We now approach the critical period of Dollinger’s life. It was 
about this time that some of the leading theologians of the Roman 
Catholic Church, conceiving that the best way of meeting present 
perils was to emphasize, as well as to define more clearly, the 
authority of the pope, advised him to make his personal infalli- 
bility a dogma of the C'hurch, and urged strenuously on him 
the necessity of calling a council for that purpose. There was 
considerable opposition in various quarters. Many bishops and 
divines considered the proposed definition a false one. Others, 
though accepting it as the truth, declared its promulgation to 
be inopportune. But the headquarters of the opposition was 
Germany, and its leader was Ddllinger, whose high reputation and 
vast stores of learning plac^^d him far above any other member of 
the band of the theological experts who now gathered around him. 
Among them were his intimate friends Johann Friedrich (q.v.) 
and ). N. Huber, in Bavaria. In the rest of Germany he found 
many supporters, chiefly professors in the Catholic faculty of 
theology at Bonn : among the.se were the famous canonist von 
Schulte, Franz Heinrich Reusch, the ecclesiastical historian 
Joseph Langen, as well iis J . H . Reinkens, afterwards bishop of the 
Old Catholic Church in Germany, Knoodt,and other distinguished 
scholars. In Switzerland, Professor Edward Herzog, who liecame 
Old (or, as it is sometimes called, Christ-) Catholic bishop in 
Switzerland, and other learned men supported the movement. 
Early in i86g the famoas Letters of Janus (which were at once 
translated into Engli.sh ; and ed. Das Papsttum, 1891) began to 
appear. They were written by Ddllinger in conjunction with 
HuIxt and Friedrich, afterwards professor at Munich. In these 
the tendency of the Syllabus towards obscurantism and papal 
de.spotism, and its incompatibility with modern thought, were 
clearly pointed out ; and the evidence against papal inhUlibility, 
resting, as the Letters asserted, on the False Decretals, and 
accepted without controversy in an age of ignorance, was ably 
marshalled for the guidance of the council. When, on the 8th of 
December 1869, it had actually assembled, the world was kept 
informed of what was going on in the Letters of Quirinus, written 
l)y Ddllinger and Huber while the debates of the council were 
proceeding. Some of these letters appeared in the German 
newspapers, and an English translation was published by 
Rivington. Augustin Theiner, the librarian at the Vatican, then 
in disgrace with the pope for his outspoken Literalism, kept his 
German friends well informed of the course of the discussions. 
The proceedings of the council were frequently very stormy, and 
tl'.e opponents of the dogma of infallibility complained that they 
wtTe not iinfrequently interrupted, and that endeavours were 
made to put them down by clamour. The dogma was at length 
carried by an overwhelming majority,and the dissentient bishops, 
who — ^with the exception of two — had left the council before the 
final division, one by one submitted (see Vatican Council). 
Ddllinger, however, was not to be silenced. He headed a protest 
by forty-four professors in the university of Munich, and gathered 
together a congress at Nuremberg, which met in August 1870 and 
Issued a declaration adverse to the Vatican decrees. An iramen.se 
ferment took place. In Bavaria, where Ddllinger’s influence was 
greatest, the strongest determination to resist the resolutions of 
the council prevailed. But the authority of the council was held 
by the archbishop of Munich to be paramount, and be called upon 
Ddllinger to submit. Instead of submitting, Ddilinger, on the 
28th of March 1871, addressed a memorable letter to the arch- 
bishop, refusing to subscribe the decrees. They were, he said, 
opposed to Holy Scripture, to the traditions of the Church for 
the first 1000 years, to historical evidence, to the decrees of the 
general councils, and to the existing relations of the Roman 
Catholic Church to the state in every country in the world. “ As 
a Christian, as a theologian, as an historian, and as a citizen,” he 
added, ” I cannot accept this doctrine.” 

The archbishop replied by excommunicating the disobedient 


professor. This aroused fresh opposition. Ddllinger was almost 
unanimously elected rector-magnificus of the university of 
Munich, and Oxford, Edinburgh and Marburg universities 
conferred upon him the honorary degree of doctor of laws and 
Vienna that of philosophy. The Bavarian clergy invited Bishop 
I^os of the Jansenist Church in Holland, which for more than 150 
years had existed independent of the Papacy and had adopted 
the name of ” Old Catholic,” to hold confirmations in Bavaria. 
The offer was accepted, and the bishop was received with 
triumphal arches and other demonstrations of joy. llie three 
Dutch Old Catholic bishops declared themselves ready to con- 
stwate a bishop, if it were desired. The momentous question was 
discussed at a meeting of the opponents dt the Vatican decrees, 
and it was resolved to elect a bishop and ask the Dutch bishops to 
consecrate him. Ddllinger, however, voted against the proposi- 
tion, and withdrew from any further steps towards the promotion 
of the movement. This was the critical moment in the history of 
the resistance to the decrees. Had Ddllinger, with his immense 
reputation as a scholar, as a divine and as a man, allowed himself 
to 1)0 con.secrated bishop of the Old C atholic Church, it is 
impossible to say how wide the schism would have been. But 
he declined to initiate a schism. His refusal lost Bavaria to the 
movement ; and the number of Bavarian sympathizers was still 
further reduced when the .scixders, in 1878, allowed their prie.sts 
to marry, a decision which Ddllinger, as w'as known, sincerely 
regretted. The Old Catholic Communion, however, was formally 
constituted, with Reinkens at its head as bishop, and it still 
continues to exist (sec (h.D ( athot.ics). 

Ddllinger’s attitude to the new community was not very 
clearly defined. It may l)e difficult to reconcile the two declara- 
tions made by him at different times : “ 1 do not wish to join a 
schismatic society ; I am isolated,” and “ As for myself, I 
crjnsidcr that I belong by conviction to the Old (Catholic com- 
munity.” The latter declaration w'as made some years after the 
former, in a letter to F*a.stor Widmann. I'he nearest approach to 
a reconciliation of the two statemimts would appear to be that 
w-hiie, at his advanced age, he did not wish to assume the 
re.sponsibilily of l)eing head of a new' denomination, formed 
in ciicumstances of exceptional diflicully, he was unwilling to 
condemn lho.se who were ready to hazard the new departure. 
“ By conviction ” he belonged to the Old Catholics, but he never 
formally joined them. Vet at least he was ready to meet their 
leaders, to address them, and to discuss difficult problems with 
them. His addre.s.ses on the reunion of the Churches, delivered 
at the Bonn Conference of 1872, show that he was by no means 
hostile to the newly formed communion, in whose interests these 
conferences were held. In 1874. and again in 1875, he presided 
over the Reunion Conferences held at Bonn and attended by 
leading ecclesiastics from the British Isles and from the Oi iental 
Church, among whom were Bi.shop C hristopher Wordsworth of 
Lincoln ; Bishop Harold Browne of Irily ; Lord Blunket, arch- 
bishop of Dublin ; I.ycurgus, archbi.shop of Syros and Tenos ; 
Canon Liddon ; and rrofes.sor 0 .ssininc of St Petersburg. At the 
latter of these two conferences, when Dollinger was seventy- 
six years of age, he delivered a series of naarvellous addre.sses in 
German and Kngli.sh, in which he discussed the .state of theology 
on the continent, the reunion question, and the religious condition 
of the various countries of Europe in which the Roman Catholic 
Church held sway. Not the lea.st of his achi(rvements on this 
occasion was the successful attempt, made with extraordinary 
tact, ability, knowledge and perseverance, to induce the Orientals, 
Anglicans and Old Catholics present to accept a formula of con- 
cord, drawn from the writings of the leading theologians of the 
Greek Church, on the long-vexed question of the Proce.ssion of the 
Holy Spirit. This re.sult having been attained, he passed the rest 
of his days in retirement, emerging sometimes from his retreat 
to give addre.s.ses on theological questions, and also writing, in 
conjunction with his friend Reusch, his last Ixmk, Geschichte 
der Moralstreitigkeiten in der rumisch-katholischen Kirche seit 
dem sechzehnten Jahrhundert mil Beiirdgen sur Geschichte und 
Charakteristik des Jesuitenordens (Nordlingen, 1889), in w'hich he 
deals with the moral theology of St Alfonso de* Liguori. He died 
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in Munich, on the 14th of January 1890, at the age of ninety-one. 
Even in articulo mortis he refused to receive the sacraments 
from the parish priest at the cost of submission, but the last 
offices were performed by his friend Professor Friedrich. 

In ailflition to the works referred to in the foregoing sketch, wc may 
mention TAa Eucharist in the First Three Centuries (Mainz. 1826) ; a 
Church History (1836, Eng. trans. 1840) ; Hippolytus and Callistas 
(1854, Eng. trans., 1870) ; First Age of Christianity (i860) ; Lectures 
on the Reunion of the Churches ; The Vatican Decrees ; Studies in 
European History (tr. M. Warre, 1890) ; Miscellaneous Addresses 
(tr. M. Warre, 1894)- 

See Life by J. Friedrich (3 vol-j. 18^9-1901) ; obituarj' notice in 
The Times, nth January 1890; L. V(m Kobell, Conversations of 
Dr DdlHnger (tr. by K. Gould, 1892). (J. J. L.*) 

DOLLOND, JOHN (1706-1761), English optician, was the son 
of a Huguenot refugee, a silk-weaver at Spitalfields, London, 
where he was born on the loth of June 1706. He followed his 
father’s trade, but found time to acquire a knowledge of Latin, 
Greek, mathematics, physics, anatomy and other subjects. In 
1752 he abandoned silk-weaving and joined his eldest son, Peter 
Dollond ( 1730“! 820), who in 1750 had started in business as a 
maker of optical instruments. His reputation grew rapidly, 
and in 1761 he was appointed optician to the king. In 1758 he 
published an “ Account of some experiments concerning the 
different refrangibility of light ” {Phil. Trans. ^ i75^)> de.scribing 
the experiments that led him to the achievement with which his 
name is specially associated, the discovery of a means of construct- 
ing achromatic lenses by the combination of crown and flint 
glasses. LtH)nhard Euler in 1 747 had suggested that achromatism 
might l>e obtained by the combination of glass and water lenses. 
Relying on statements made by Sir T.saac Newton, Dollond 
disput(;d this possibility {Phil. Trans., 1753), but subsequently, 
after the Swedi.sh physicist, Samuel Klingenstjerna (1698-1765), 
had pointed out that Newton’s lawof dispersion did not harmonize 
with certain oUserved fads, he began experiments to settle th(j 
que.stion. Early in 1757 he succeeded in producing refraction 
without colour by the aid of gUiss and water lenses, and a few 
months later he made a successful attempt to get the same result 
by a combination of gla.s.si!s of different qualities (see Telescopk). 
For this achievement the Royal Society awarded him the Copley 
medal in 1758, and thn^c years later elected him one of its fellows. 
Dollond also published two papers on apparatus for measuring 
small angles {Phil. Trans., 1753, 1754). He died in London, of 
aiM)plcxy, on the 30th of November 1761. 

An acciiiiiit. of bis life, ])rivaU 4 y [uinted, was written by the Kev. 
]obn Kelly (1750 1809), the Manx sebolar, who married one of bis 
graiirbbiijgblers. 

DOLMAN (from Turk, dbldmdn), originally a long and kjose 
garment left unfastened in front, and with narrow sleeves. It is 
worn generally by the Turk.s, and is not unlike a cassock in shafx^. 
The name was given to the uniform jacket, worn by hussars, and 
slung from the shoulders with the sleeves hanging loose ; and it is 
also used for a similar garment worn by ladies, with wide cape- 
like arrangements instead of sleeves. 

DOLNJA TUZLA, or Donji S<ili, the capital of the Dolnja 
Tuzla district, in Bosnia, beautifully situated on the Jala or Julia, 
a small stream flowing into the Spre&i, w'hich joins the Bosna 
at Doboj, 39 m. W.N.W. ; and on a branch railw^ay from Doboj. 
Pop. (1895) 10,227 ; almost all, including a permanent colony 
of gipsies, being Moslems. Dolnja Tuzla is the .st*!!! of a district 
court and an Orthtnlox bishop ; with several churches, many 
mosques, a hospital, gymnasium and a)mmcrcial school. Besides 
large alkali works, it has a vigorous trade in grain, livestock, 
timlicr and coal, from the surrounding hills, w here there is a colony 
of Hungarian miners ; while the salt springs, owned by the state 
both at Dolnja, or I.ower, and Gornja, or Upper Tuzla, 6 in. E., 
are without a rival in the Balkan Peninsula. 

Dolnja Tuzla was called by the Romans Ad Salinas. 
Constantine Poq3hyrogenitus mentions it, in the lolh century, as 
Salenes ; in other medieval documents it appears as Sou, Smv or 
Soli. Its modern name is derived from the Turkish tuz, “ salt,” 
In 1690 the Austrians routed the. Turks at Gornja Tuzla, and 
rem(3ved the Franciscan friars, with about 3000 other Roman 
Catholics, into Slavonia. 


DOLOmEU, DtiODAT GUT SILVAIN TAMCRkOB GRATET 

DE (1750-1801), French geologist and mineralogist, was born at 
Dolomieu,near Tour»du-Pin, in the department of Is^re in France, 
on the 24th of June 1750. He was admitted in his infancy a mem- 
ber of the Order of Malta. In his nineteenth year he quarrelled 
with a knight of the galley on which he was serving, and in the 
duel that ensued killed him. He was condemned to death for his 
crime, but in coasideration of his youth the grand master granted 
him a pardon, which, at the instance of Cardinal Torrigiani, was 
conflrmed by Pope Clement XllL, and after nine months’ 
imprisonment he was set at liberty. Throughout that period he 
had solaced himself with the study of the physical sciences, and 
during his subsequent residence at Metz he continued to devote 
himself to them. In 1775 pubhshed his Recherches sur la 
pesanteur des corps d differentes distances du centre de la terre, 
and two Italian translations of mineralogical treatises by A. F. 
Cronstedt (1702-1765) and T. O. Bergman (1735-1784). These 
works gained for him the honour of election as a corresponding 
member of the Academie des Sciences at Paris. To obtain leisure 
to follow his favourite pursuits Dolomieu now threw up the 
commission which, since the age of fifteen, he had held in the 
carabineers, and in 1777 he accompanied the hailli (afterwards 
Cardinal L. R. E.) de Rohan to Portugal. In the following yejir 
he visited Spain, and in 1780 and 1781 Sicily and the adjacent 
islands. Two months of the year 1782 were spent in examining 
the gcologir.al structure of the Pyrenees, and in 1783 the earth- 
quake of Calabria induced liim to go to Italy. The scientific 
results of these excursions are given in his Voyage aux ties de 
Lipari (1783) ; Memoir e sur le tr emblement de terre de la Calabre 
(1784); Memoire sur les ties Ponces, et catalogue raisonne des 
produits de VEtna (1788) and other works. In 1789 and 1790 he 
busied himself with an examination of the Alps, his observations 
on which form the sul)ject of numerous memoirs published in the 
Journal de physique. The mineral dolomite, which was named 
after him, was described by Dolomieu in 1791. He returned 
to France in that year, bringing with him rich collections of 
minerals. On the 14th of September 1792 the due do la Roche- 
foucauld, with whom he liad been for twenty years on terms of 
the ck>sest intimacy, w’as a.ssa.s.sinated at Forges, and Dolomieu 
retired with the widow and daughter of the duke to their estate of 
Roche Guyon, where he WTote several importiint scientific papers, 
llie events of the 9th Thermidor (July 27,1 794) having restored 
the country to some trancjuillity, Dolomieu recommenced his 
gcologicid tours, and visited various parts of France with which 
he had b(*en previously unacquainted. He was in 1 796 appointed 
engineer and professor at the school of minos, and was chosen a 
member of the Institute at the time of its formation. At the end 
of 1797 lie joined the scientific staff which in 1798 accompanied 
Bonaparte’s expedition to Egypt. He had proceeded up the Nile 
as far us Cairo when ill-health made his return to Europe necessary , 
and on the 7th of March 1799 he set sail from Alexandria. TIis 
ship proving unseaworthy put into 'lanuito, and as Naples was 
then at war with France, all tlie French passengers were made 
prisoners. On the 22nd of May they were carried by ship t.o Mes- 
sina, w'hencc, wdth the exception of Dolomieu, they embarked 
for the coast of France. Dolomieu had been an object of the 
hatred of the Neapolitan court since 1783, when he revealed to 
the grand master of his order its designs against Malta, and the 
calumnies of his enemies on that island served now as a pretext for 
his detention. He was confined in a pestilential dungeon, where, 
clothed in rags, and having nothing but a little straw for a bed, he 
languished during twenty-one months. Dolomieu, however, did 
not abandon himself to despair. Deprived of writing materials, 
he made a piece of wood his pen, and with the smoke of his lamp 
for ink he wrote upon the margins of a Bible, the only book he 
still possessed, his treatise Sur la philosophie mineralogique ei sur 
Vespice miner ale (1801). Friends entreated, but in vain, for his 
liberty ; it was with difficulty that they succeeded in furnishing 
him with a little assistance, and it was only by virtue of a special 
clause in the treaty between France and Naples that, on the 15th 
of March 1801, he was relea.sed. On his arrival in France he 
commenced the duties of the chair of mineralogy at the museum 
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of natural history, to which, after the death of Daubenton, 
he had been elected in January 1800. llis course of lectures 
concluded, he revisited Switzerland. Returning thence he reached 
the residence of his brother-in-law at C',hateau-Meuf, in the 
department of Saone-et-Loire, where he was seized with a fever, 
to which in a few days he succumbed, on the 26lh of November 
1801. 

Dolomieu’s geological theories are remarkable for originality 
and boldness of conception. The materials constituting the 
primordial globe he lield to have arranged themselves according 
to their specitic gravities, so as to have constituted a fluid central 
sphere, a solid crust external to this, next a stratum of water, 
and lastly the atmosphere. Where water penetrated through the 
crust, solidification took place in the underlying fluid mass, which 
enlarging in cop.sequence produced rifts in the superincumbent 
rocks. Water rushing down through the rifts became decom- 
posed, and the resulting effervescence occasioned submarine 
volcanoes. The crust of the earth he believed to be continually 
increasing in thickness, owning to the deposition of aqueous rocks, 
and to the gradual solidification of the molten interior, so that 
the volcanic eruptions and other geological phenomena of former 
must have been of far greater magnitude and frequency than 
those of recent times. 

See Lacepede, “ £lo^c historique do Dolomieu,” in M^moires de hi 
dasse dcs sciences dc Vlnstitut (1806) ; Thomson, in Annals of Philo- 
sophy, vol. ,\ii. p. lOi (1808). 

DOLOMITE, a mineral species consisting of calcium and 
magnesium carbonate, CaMg (COa).^, and occurring «as rhombo- 
hedral crystals or large roi'k-masses. Analyses of most well- 
crystallized specimens corresix.md closely with the alxive 
formula, the two carVionates being present in equal molecular 
proportions (CaCOg, 54*35 MgCOg, 45*65 %). Normal dolomite 
is thus not an isomorphous mixture of calcium and magnesium 
carlxinates, but a double salt ; and any variations in composition 
are to be explained by the isomorphous mixing of this double 
salt with carbonates of calcium, iron, magnesium, inangimese, 
and rarely of zinc and cobalt. 

In crystalline form dolomite is very similar to c^xlcite, belonging 
to the same group of rhombohedral c.arbonatcs ] the primitive 
rhombohedron, r (100), parallel to 
the faces of which there are perfect 
cleavages, has interfacial angles of 
73® 45', the angle of the cleavage 
rhombohedron of calcite Iwing 74® 
55 '. A .specially characteristic feature 
is that this rhombohedron is fre- 
quently tlxe only form present on the 
crystals (in calcite it is rare excerpt 
Pig. r. in combination with other forms) ; 

the faces arc also usually curved 
(fig. I ), sometimes to an extraordinary degree giving rise to saddle- 
shaped crystals (fig. 2). Crystals with plane faces are usually 
twinned, there being an interpenetration of two rhombohedra 
with the vertical axes parallel. The secondary twin-lamination, 
parallel to the obtuse rhombohedron 
f (no), so common in calcite, does not 
exist in dolomite. In the degree of 
symmetry possessed by the crystals there 
is, however, an important difference be- 
tween calcite and dolomite ; the former 
has the full number of planes and axes 
of symmetry of a rhombohedral crystal, 
whilst the latter is hemihedial with 
parallel faces, having only an axis of 
triad .symmetry and a centre of sym- 
metry. This lower degree of symmetry, which is the same as 
that of dioptase and pbenacite, is occasionally shown by the 
presence of an obliquely placed rhombohedron, and also by 
the want of symmetry in the etching and elasticity figures 
on the faces of the primitive rhombohedron. 

Dolomite is both harder (H. = 3j -4) and denser (sp. gr. 2*85) 
than calcite. The two minerals may also be readily distinguished 




by the fact that dolomite is not acted upon by cold, dilute acids 
(see below, Dolomite Rock), Crystals of dolomite vary from 
transfxarent to translucent, and often exhibit a pearly lustre, 
especially when the faces are curved \ the colour is usually white 
or yellowish. 

The crystallized mineral was first examined chemically by 
y, Woulfe in 1779, and was named compound-spar by R. Kirwan 
in 1784; other early names are bitter-.spar, rhomb-spar and 
pearl-spar (but these included other rhombohedral carbonates). 
The name dolomite {dolomte of N. T. de Saussure, 1792) is in 
honour of the French geologist, D. G. Dolomieu, who in 1791 
noted that certain Tyrolese calcareous rocks and Italian marbles 
effervesce only slightly in contact with acid ; this name was for 
many years applied to the rock only, but was later extended to 
iht crystallized minerpl, first in the form dolomite-spar. 

In the w'hite crystalline dolomite-rock of the liinnenthal near 
Rricg in Switzerland beautiful water-clear crysUds of d(»lornite 
are found ; and ci y stall ized miisses occur embedded in serpentine, 
talc-schist and other magnesian silicate rocks. The best crystal- 
lized specimens arc, however, usuixlly found in metalliferous 
deposits ; for example, in the iron mines of Tra.ver.sella near 
Ivrca in Piedmont (a.*; large twinned rhombohedra) and Cleator 
Moor in C'umlxuland ; in the deposits of lead and zinc ores at 
Alston in Cumberland, Laxey in the Isle of Man, Joplin in 
Mis.souri ; jind in the silver vTins of .Schemnitz in Hungary and 
Guamijuato in Mexico. 

Several varieties of dolomite have been dislinguished,dept‘nding 
on differences in structure and chemical composition. Miemite 
is a crystallized or columnar variety, of a pale asparagus- green 
colour, from Miemo near Volterra in 'Fuscany ; taraspite is a 
similar variety from Tarasp in Switzerland. Gurhofile, from 
Gurhof near Aggsbach in Lower Austria, is snow-white, compact 
and porcellanous. Brossite, from the Brosso valley near Ivrea in 
Piedmont, and tharandite, from Tharand in Saxony, are crystal- 
lized varieties containing iron. Closely related is the species 
ankerite {q.v.). (b- J. S.) 

Dolomite Rock , — ^'Fhe rock dolomite, also known as dolomitic 
or magnesian limestone, consists principally of the mineral of the 
.stime name, but often contains admixture of other substances, 
such as calcite, quartz, carbonate and oxides of iron, argillaceous 
material, and chert or chalcedony. Dolomites when very j)ure 
and well crystallized may be snowy white (c.g. some examples 
from the eastern Alps), but are commonly yellow, creamy, 
brownish or grey from the presenci of impurities. They tend 
to be crystalline, though on a fine scale, and a])pear under the 
microscope composed of small .sharply angular rhombohedra, 
with a perfect cleavage and very strong double n fraction. "I’liey 
can be often recognized by this, but are most certainly dis- 
tinguished from similar limestones or marbles by tests with weak 
acid. Dolomite dissolves only very slowly in diluU' hydrochloric 
acid in the cold, but readily wh«m tlie iicid is warmed ; limestones 
are freely attacked by the acid in either state. Magnesian lime- 
stones, which contain both dolomite and calcite, may be etched 
by exposing pnli.shcd surfaces for a brief time to cold weak acid ; 
the calcite is removed, leaving small pits or depressions. 'Ihe 
distribution of the calcite may be rendered more clear by using 
ferric chloride solution. 'Jhis is decompo.sed, lca\ing a yellow 
stain of ferric hydrate where the calcite occurred. Alternatively, 
a solution of aluminium chloride will .si rv(‘ ; this precipitates 
gelatinous alumina on contact with calcite and the film can he 
stained with aniline dyes (i^mberg’s solution). The dolomite is 
not affected by these processe.s. 

Dolomites of compact structure have a higher .specific gravity 
than limestones, but they very often have a cavernous or drusy 
character, the walls of the hollows Iwing lined with small cr) stal.s 
of dolomite with a pearly lustre r.nd rounded faces. They are also 
slightly harder, and for these and other reasons they last better 
as building .stones and wear l)etter wlu^n used for paving (tr road- 
mending. Dolomites are rarely fossiliferous, as the process oi 
dolomitization tends to destroy any organic remains originally 
present. As compared with limestones they are le.ss frequently 
well bedded, but there are exceptions to thi.s rule. MJiny 
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dolomites, particularly those of the north of England, show a very 
remarkable concretionary structure. The beds look as if made up 
of rounded bulls of all sizes from a foot or two in diameter down- 
wards. Often they are stuck together like piles of shot or bunches 
of grapes. They are composed of fibrous radiate calcite crystals, 
which by some kind of concretionary action have segregated from 
the dolomitic material and grouped themselves together in this 
way. Other concretions from these beds resemble bunches of 
corals, tufts of plants, or present various strange imitative forms. 

Dolomite, unlike calcite, is not secreted by marine animals to 
build up the hard parts of their skeletons, and it is generally 
agreed also that dolomite is only very rarely and under excep- 
tional conditions deposited directly from solution in water. On 
the other hand, there is much evidence to show that limestones 
may absorb or be partly replaced by magnesium carbonate, and 
the double salt dolomite substituted for calcite by one of those 
processes which arc described as “ metasomatic.” Thus the 
Carboniferous limestones of various parts of Britain pass into 
dolomites along lines of joint, fissure or fault, or occasionally 
along certain bedding planes. At the same time the rock becomes 
crystalline, its minute .structure is altered, its fo.ssils are effaced, 
and as dolomite has a higher specific gravity than limestone, 
contraction results and cavities are formed. The prevalence of 
crystalline, concretionary and drusy structures in dolomite can 
thus be simply explained. The process may actually lx? studied 
in many '*magne.sian limestones,” in which by means of the 
microscope we may trace the gradual growth of dolomite crystals 
taking place simultaneously with the destruction of the original 
features of the limestone. Recent investigations in coral reefs 
show that these changes are going on at the present day at no 
considerable deptlis and in rocks which have not long con- 
solidated. 

All this goes to prove that the double carbonate of calcium and 
magne.sium is under certain conditions a more stable salt than 
either of the simple carbonates, and that the.se conditions recur in 
nature with considerable frequency. Experiments have proved 
that at moderately high temperatures (loo® to 200° C.) solutions 
of magnesium salts will convert calcite into dolomite in the 
laboratory, and that aragonite is even more readily affected than 
calcite. The analogy with dolomitization of limestones is strong 
but not complete, as the latter process must take place at ordinary 
temperatures and approximately under atmospheric pressures. 
No completely satisfactory explanation of the change, from the 
standpoint of the geologist, has as yet been advanced, though 
much light has been thrown upon the problem. Miuiy limestones 
are rich in aragonite, but this in course of time tends to re- 
crystallize as calcite. Magnesium .sixlts are abundant in sea-water, 
and in the waters of evaporating enclosed coral Ligoons and of 
many bitter lakes. Calcite is more soluble than dolomite in water 
saturated with carbonic acid and would tend to be slowly removed 
from a limestone, while the dolomite increased in relative propor- 
tion . Dolomite also being denser than calcite may be supposed to 
replace it more readily when pressure is increased. These and 
many other factors probably co-operate to effect the transmuta- 
tion of limestones into dolomites. 

Examples of dolomitization may be obtained in practically 
every geological formation in which limestones occur. The 
olde.st rocks are m()st generally affected, e.g. the Cambrian lime- 
stones of Scotland, but the change occurs, as has already been 
suited, even in the upraised coral reefs of the Indian and Pacific 
oceans which are very recent formations. It is very interesting to 
note that dolomites arc very frequent among rocks w'hich indicate 
that desert or salt-lake conditions prevailed at the time of their 
deposit. The dolomite or magnesian limestone of the English 
Permian is an instance of this. Tlie explanation may be found 
in the fact that the waters of bitter lakes are usually rich in 
magnesium salts which, percolating throxjgh beds of limestone, 
would convert them into dolomite. Among the most famous 
dolomites are those of the Dolomite Alps of Tirol. They are of 
Triassic age and yield remarkably picturesque mountain scenery ; 
it is believed that some were originally coral reefs ; they are now 
highly crystalline and often contain interesting minerals and ores. 


The galena limestone of the North American Trenton rocks is 
mostly a dolomite. 

Dolomites furnish excellent building stones, and those of the 
north-east of England (Mansfield stone, &:c.) have long been 
regarded with great favour on account of their resistance to 
decompos tion. They vary a good deal in quality, and have not 
all proved equally satisfactory in practice. Part of the Houses of 
Parliament at Westminster is built of dolomite. (J. S. F.) 

DOLOMITES, THE, a mountain district in the South Tirolese 
Alps, though sometimes it is erroneously considered to form part 
of some other chain than the Alps. The distinguishing feature of 
this district is that it is composed of magnesian limestone, which 
rises in peaks of a most singular degree of sharpness and streaked 
by veins of the most startling colours. Nowadays it has become 
well known to tourists, who, however, keep mainly to a few great 
centres, though most of the more striking peaks were first 
ascended in the late sixties and early seventies of the 19th century 
by English mountaineers. Roughly .speaking the Dolomite 
region lies between the Brenner railway from Franzensfeste 
to Trent (W.) and the road over the Monte Croce Pass from 
Innichen in the Drave valley by way of the Sexten glen and 
the Piave valley to Belluno and Fcitrc (E.). On the north it is 
limited by the railway line from Innichen to Franzensfeste, and 
on the south by the railway and road from Trent to Feltre. The 
highe.st summit is the Marmolata (10,972 ft.), but far more 
typical are the Sorapiss, the Cimon della Pala, the Langkofel, 
the Pelmo, the Drei Zinnen, the Sass Maor and the Rosengarten 
(see Alps). Among the chief tourist resorts are St Ulrich (in 
the Groden valley), San Martino di Castrozza (near Primiero), 
Caprile and Cortina d'Ampezzo. 

Besides the Dolomites included in the above region there are 
several other Dolomite groups (though less extensive) in the Alps. 
N.W. of Trent rises the Tosa group, while in Switzerland there are 
the Piz d’Aela group, S.W. of Bergiin on the Albula Pass route, 
and the curious little group N. of the village of Spliigen, besides 
other feolatcd peaks l>etween the St Gotthard and Lukmanier 
Passes. Jn Dauphin^ itself (the home of the geologist Dolomieu) 
the mountain districts of the Royannais, of the Vercors, and of 
the Devoluy (all S.W. of Grenoble) arc more or less Dolomitic in 
character. 

See J. GiUx*rl and G. C. Churchill, The Dolomite Motaitains 
(London. 18O4) ; Miss L. Tuckett, Zi^za^ging among Dolomites 
(London. 1871); P. Grohmann, Wanderungen in den Dolomiten 
(Vienna, 1877) ; L. Sinigagliia, Climbing Reminiscences of the Dolo- 
mites (London. 1806) ; The Climbs of Norman- Neruda (London. 
1899); V. Wolf von Glanvell, DolomitenfUhrer (Vienna, 189S) ; 
J, Ball. Western Alps (new ed., London, J898, seciioii 9, Rte. P. 
French Doloiniles). (W. A. B. C.) 

DOLPHIN, a name properly belonging to the common cetacean 
mammal known as Delphinus delphts, but also applied to a 
numlxer of more or less nearly allied species. The dolphins, 
lx)ttle-noses, or, as they are more commonly called, “ porpoises,” 
arc found in abundance in all seas, while some species are 
inhabitants of large rivers, as the Amazon. They are among the 



The Common Dolphin (Delphinus delphts). 


smaller members of the cetacean order, none exceeding 10 ft. m 
length. Their food is chiefly fish, for the capture of which their 
long narrow beaks, armed with numerous sharp-pointed teeth, 
are well adapted, but some also devour crustaceans and molluscs. 
They are mostly gregarious, and the agility and grace cf their 
movements in the water are themes of admiration to the 
spectators when a ” school of porpoises ” is playing round the 
bows of a vessel at sea. 

The type of the group is the common dolphin (D. delphts) of the 
Mediterranean and Atlantic, which usually measures 6 to 8 ft. in 
length, and is thickest near the centre, where the back fin rises to 
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a height of 9 or xo in.^ and whence the body tapers towards both 
extremities. The forehead descends abruptly to the base of the 
slightly flattened beak^ which is about 6 in. long, and is separated 
from the forehead by a transverse depression. The mouth is 
armed with sharp, slightly curved teeth, of uniform size, varying 
in number from forty to fifty on each side of both jaws. The aper- 
ture of the ear is exceedingly minute ; the eyes are of moderate 
.size and the blow-hole is crescent-shaped. The colour of the upper 
surface is black, becoming lighter on the flanks, and perfectly 
white below. Dolphins are gregarious, and large herds often follow 
ships. They exhibit remarkable agility, individuals having been 
known to leap to such a height out of the water as to fall upon 
the deck. Their gambols and apparent relish for human society 
have attracted the attention of mariners in all ages, and have 
probably given rise to the many fabulous stories told of dolphins. 
Their appearance at sea was regarded as a good omen, for although 
it presaged a tempest, yet it enabled the sjiilors to steer for a place 
of safety. The dfdphin is exceedingly voracious, feeding on fish, 
cuttlefishes and crustaceans. Gr. the south coast of England it 
lives chiefly on pilchard and mt ckerel, and when in pursuit of 
these is often taken in the rets. lii;? female brings lorth a single 
young one, which she nurses most carefully. Her milk is 
abundant and rich, and during the operation of suckling, the 
mother floats in a slightly sidelong posi; ion, so as to allow of the 
necessary respiration in herself and her young. The dolphin w;is 
formerly supposed to be a fish, and allowed t(^ l^e eaten by Roman 
Catholics when the use of flesh was prohibited, and it seems to 
have been esteemed as a delicacy by the French. Among the 
seafaring population of Britain the name “ dolphin ” is most 
usually given to the beautifully coloured fish Coryphaena hippuris 
— the dorado of the Portuguese, and it is to the latter the poet 
is alluding when he speaks of the dying dolphin^s changing 
hues.” 

Many other allied genera, such as Prodelphinus, Sfmo, 
Lagenorhynchus, &c., are also inelurled in the family Delphinidavy 
some of w'hich live wholly in rivers. 

Beside these there isanother group of largely fresh water species, 
constituting the family Plalanistidae, and typified by the susu 
(Plaianista extensively distrilmted throughout nearly 

the whole of the river-systems of the Ganges, Brahmaputra and 
Indus, ascending as high as there is water enough to .swim in, but 
never passing out to sea. It is about 8 ft. long, blind and feeds 
on small fish and crustaceans for which it gropes with its long 
snout in the muddy waters at the bottom. Ima gcoffroyensis, 
the single species of its genus, frequents the Amazon, and reaches 
an extreme length of 8 ft. It is wholly pink or flesh-coloured, or 
entirely black, or black above and pink beneath. A third is the 
La Plata dolphin, Stenodelphis blainvillei, a species about 5 ft. 
in length. Its colour is palish brown, which harmonizes with the 
brown-coloured water of the estuary of the Rio de la Plata. See 
Cetacea. (R. L.*) 

DOMAT, or Daumat, JEAN (1625-1696), French jurisconsult, 
was born at Clermont in Auvergne, on the 30th of Novemlier 
1625. He was closely in sympathy with the Port-Royalists, was 
intimate with Pasctil, and at the death of that celebrated philo- 
sopher was entrusted with his private papers. He is principally 
known from his elaborate legal digest, in three volumes ^to, 
under the title of Lois civiles dans leur ordre naturel (1689), — an 
undertaking for which Louis XIV. settled on him a pension 
of 2000 livres. A fourth volume, Le Droit public^ was published 
in 1697 , a year after his death. T'his is one of the most important 
works on the science of law that France has produced. Domat 
endeavoured to found all law upon ethical or religious principles, 
his motto being Vhonune est fait par Dieu et pour Dieu. Besides 
the Lois Civiles , Domat made in l^tin a .selection of the most 
common law's in the collections of Justinian, under the title of 
Legum delectus (Paris, 1700 ; Amsterdam, 1703); it was sub- 
sequently appended to the Lois civiles. His w'orks have been 
translated into English. Domat died in Paris on the 14th of 
March 1696. 

In the Journal des savants for 1843 arc several papers on Domat 
by Victor Cousin, giving much information not otherwise accessible. 
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DOMBES, a district of eastern France, formerly part of the 
province of Burgundy, now comprised in the department of Ain, 
and bounded W. by the Saone, S. by the Rhone, E. by the Ain 
and N. by the district of Bressc. 'fhe region forms an undulating 
plateau with a slight .slope towards the north-west, the higher 
ground bordering the Ain and the Rhone attaining an average 
height of about 1000 ft. The Dombes i? characterized by an 
impervious surfiice consisting of boulder clay and other relics of 
glacial action. To this fact is due the large number of rain-water 
pools, varying for the most part from 35 to 250 acres in size which 
cover some 23,000 acres of its total area of 282,000 acres. These 
pools, artificially created, date in many cases from the 15II1 
century, some to earlier periods, and ^W're formed by landed 
proprietors who in those disturbed times saw a surer source 
of revenue in fish-breeding than in agriculture. Disease and 
depopulation resulted from this policy and at the end of the 
i8th century the Ixfgislative Assembly decided to reduce the area 
of the pools which then covered twice their pre.senl extent. 
Drainage w'orks were continued, roads cut, and other improve- 
ments effected during the j()lh century, latrge numbers of fish, 
principally coirp, pike and tench are still reared profitalrly, the 
pools being periodically dried up and the ground cultivated. 

The Dombes lail. Dumbac) onc(‘ formed part of the kingdom of 
Arles. In the 1 ith century, when the kingdom Ix^gan to break up, 
the northern part of the Domlx's came under the power of the 
lords of Bauge, and in 1218, by the marriage of Marguerite de 
Bauge with llurnbert IV. of Beaujeii, passed t(» the kwds of 
Beaujeu. The southern portion w'as held in succession by the 
lords of Villars and of Thoire. Its lords took advantage of l\\v 
excommunication of the emperor Frederick 11 . to a.s.sert their 
complete independence of the Empire. In 1400, Louis II., duke 
of Bourbon, acejuired the northern pari of the Domlx^s, together 
with the lordship of Tkraujeu, and two years later bought the 
southern part from the sires de Thoire, forming the whole into a 
new sovereign principality of the Dombes, with Trevoux as its 
capital. The principality w'as confiscated by King Francis 1 . in 
1523, along with the other possessions of the Constable de 
Bourbon, was granted in 1527 to the c|ueen-mothcr, Louise of 
Savoy, uiid after her death was held successively by kings 
Francis I., Henry 11 . and Francis 11 ., and by Githerine de' 
Medici. In 1561 it w'as granted to Louis, duke of Bourbon- 
Montpensier, by whose descendants it was held till, in 1682, 
“ Mademoiselle,” the duchess of Montpensier, gave it to Louis 
XlV.’s bastard, the duke of Maine, as part of the price for the 
release of her lover 1 .aii/.uii. The eldest son tif the duke of Maine, 
Louis Auguste de Bourbon (1700 1 755), j)rin(X‘ of Dombes, served 
in the army of Prince Eugene agains the Turks (1717), look part 
in the War of the Polish Succession (1733-1 734), and in that of the 
Austrian Succession (1742-1747). He was made cfiloncl-general 
of the Swdss regiment, governor of Languedoc and master of the 
hounds of France. He was surc(‘eded, as prince of Dombes, by 
his brother the ctiunt of Eu (f/.v.), who in 1762 surrendered the 
principality to the crown. The little principality of Dombes 
showed in some respects signs of a vigorous life ; the prince’s 
mint and printing works at. Trevoux were long famous, and the 
college at Thoissey w'us well endowed and influential. 

Sec A. Al. H. J. Stokvis. Manuel d'histoirc (i.eidrn, 1889) ; 
r.nichrnon, Hisloire de Dombes (1863. 1872! : and various w'orks by 
TvI.C. Giiigue, including THhliotheca Dumbensis (with Valentin Smith) 
(1850 -1885). 

DOMBROWSKI, JAN HENRYK (1755-1818), Polish general, 
w\'is born at Pierszowice in the palatinate of Cracow, on the 291)1 
of August 1755. Brought up in Saxony, he .served for some, years 
in the Saxon army but when, in 1791, the Polish diet recalled 
all Poles serving abroad, he returned to his native land Under 
Poniatowski, he took part in the campaign of 1792 against the 
Russians. In 1 794 he distinguished himself under Kosciusko in 
the defence of Warsaw. For two years thereafter he lived in 
retirement, declining the offers of high ranks in their armies made 
to him by Russia and Prussia. He then went to Paris, and in 
January 1797 was authorized by the government of the Cisalpine 
Republic to organize a Polish legion. This task he executed at 
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Milan. In command of his legion he played an important part in 
the war in Italy, entered Rome in May 1798, and distii^uished 
himself greatly at the Trebbia (June 19, 1799), ^ other 

battles iind combats of 1799-1801. After the peace of Amiens 
he passed, as general of division, into the service of the Italian 
republic. Summoned by Napoleon in 1806 to promote a rising in 
Poland, he organized several divisions of Poles, and distinguished 
himself at Danzig and at Friedland. In 1809 he served in the 
i^)lish campaign and in 1812 he commanded a Polish division in 
the Grande Armee^ being wounded at the passage of tlie Beresina. 
lie fought under Marmont at the battle of I^ipzig (1813), and 
in the following year returned to Poland. He was one of the 
generals entrusted by the tsar with the reorganization of the 
Polish army, and was named in 1815 general of Ciivalry and 
senator palatine of the new kingdom of Poland. He retired, 
however, in the following year, to his estates in Posen. General 
Dombrowski, died at his seat of Wina-Gora in Posen on the 26th 
of June 1818. He wrote several military historical works in the 
Polish language. 

DOME (Lat. dornus, house ; Ital. duomo, cathedral), an arch^ 
tectural term, derived from a characteristic feature of Italian 
cathedrals, correctly applied only to a spherical or spheroidal 
vault, the horizontal pliin of which is always a circle. It may be 
supported on a circular wall, as in tlie Pantheon at Rome ; or on 
a drum, as in the later Byzantine churches and generally so in tlie 
Renaissance styles ; or be carried over a square or polygonal area, 
in which case the base of the dome is connected to the lines of the 
main wall l)y pendentives, squinches, corlxds or a series of con- 
centric arches, or two of these coml)ined. Its section may be semi- 
circular, pointed, ovoid or segmental ; in the latter atse it is 
asually termed a cupola, although the pendentives which carry 
it continue, on lh(; diagonal lines, the complete spherical dome, as 
in the entrance vestibule on the south side of the Sanctuary at 
Jerusalem, attributed to Herod, or in those crowning the bays of 
the Golden Gateway by Justinian. The dome may be constructed 
in horizontal courses, as in the “ beehive ’* tombs at Mycenae, 
with joints radiating to the centre, or a compromise between the 
two, in a series of small segments of circles, as in the Temple of 
Jupiter in Diocletian’s palace at Spalato, or again with the lower 
portion in horizontal courses and the upper portion with arches, 
as in the Pantheon at Rome. 

The dome is probably one of the earliest forms of covering 
invented by man, but owing prolxibly to its construction in 
ephemeral materials, such as the unbumt bricks in Cha1dae4i, 
there arc^ no examples existing. But in a bas-relief (see Archi- 
tecture, fig. 10), brought by I-ayard from Kuyunjik, arc 
representations of semicircular and ovoid domes, which show 
that the feature was well known in Assyria, and as they build 
domes of the same nature down to the present day and without 
centring of any kind, it suggests that they may have existed 
from the remotest ages. The most ancient examples in Europe 
are those of the “ lx*ehive ” tombs at Mycenae and elsewhere in 
Greece, ascribed generally to the nth century n.c. In a sense, 
they arc not true domes, because they are built in horizontal 
courses of stone, which act like the voussoirs of an arch in resist- 
ing the thrust of the earth at the back. This did not exist in the 
Choifigic Monument of Lysicrates or other circular buildings 
in Greece, becaaso their vertical sections were not portions of 
circles. For this reason, the conical vault of the Baths in Pompeii 
is not a dome. The circular Laconicon in the Baths of Titus (a.i>. 
72) may have been domed, and the great hemicycles in the 
Thermae must certainly have been roofed with semi-domes. 

The earliest Roman domes are those of the great circular halls 
at Baiae near Naples, described as temples, but really forming 
part of tlie immense Imthing establishments there, the favourite 
place of resijrt of the Romans during the latter part of the 
Republic. The largest on the east side of the Lake of Avemus, 
known as the Temple of Apollo, is a circular hall with an internal 
diameter of 100 ft. Those of Diana, Mercury and Venus at Baiae, 
were 96, 66 and 60 ft. respectively. The vaults were all built in 
tufa with horizontal courses in brick and cement. Half of the 
dome of the Temple of Mercury had fallen down, showing the 


section to have been nearly that of an equilateral arch. From the 
fact that there were pierced openings or windows in all these 
domes, they probably constituted the frigidaria of tlie baths. 

The first example still existing in Rome is that of the Pantheon 
(a.d. 112), where a circular dome, 142 ft. in diameter, rests on a 
circular wall, its height being about equal to its diameter. The 
lower courses of this dome, built in the Roman brick or tile, were, 
up to the top of the third coffer, all laid in horizontal courses ; 
above that, the construction is not known for certain ; externally 
a series of small arches is shown, but they rested on a shell 
already built. The so-called Temple of Minerva Medica (now 
recognized as the Nymphacum of the Baths of Gallicnus, a.d. 366) 
is the next dated example. The Nymphacum was decagonal on 
plan, so that small pendentives were required to carry the brick 
dome. 

The domed Laconicon of the Thermae of Diocletian (a.d. 302) 
still exists as the vestibule of the church of Santa Maria degli 
Angeli. Of Constantine’s time there are two small domed 
examples in the tomb of S. Costanza and the Baptistery of the 
Lateran, both in Rome, and one in the tomb of Galla Placidia at 
Ravenna (f. a.d. 450). From these we pass to the Sassanian 
domes at Serbistan and Firuzjibad, of the 4th and 5th centuries 
respectively. These were built in brick and rested on square 
pendentives. In section they w'ere ovoid. In Syria, the dome 
over the octagonal church at Esra, built in stone and dated 
A.D. 515, is also ovoid, its height being equal to its diameter, i.e, 
28 ft. This, as well as the Sassanian domes, was built without 
centring. The next example is that of the church of Sta Sophia 
at (Constantinople, the finest example existing, both in its con- 
ception and execution. It was built by Justinian (537-552) 
from the designs of Anthemius of Tralles and Isidorus ol Miletus. 
The dome is 104 ft. in diameter, and is carried on pendentives over 
a square area. The construction is of brick and stone in alternate 
courses, and the lower part of the dome is pierced with forty 
windows, which give it an extraordinary lightne.ss. 'Fhe height 
from the pavement of the church to the soffit of the dome is 179 ft. 
No dome of similar dimensions was ever again attempted by 
the Byzantine architects, and the principal difference in later 
examples was the raising of the dome on a circular drum pierced 
with v/indows. 

In order to lighten the dome erected over the church of San 
Vitale, at Ravenna, it was constructed with hollow cylindrical 
jars, fitted, the end of one into the mouth of the other ; a similar 
contrivance was adopted in the tomb of the empress Helena 
(the Torre Pignatiara), the vaults of the Circus of Maxentius on 
the Via Appia, and the outer aisles of San Stefano, all at Rome, 
thus dispensing with the buttresses of Sta Sophia. 

The domes of the earlier mosques in Cairo were built on the 
model of Sta Sophia, with windows pierced round the base of 
the dome and external buttresses between them ; these domes 
were all built in brick coated over with cement or stucco. At a 
later date, and when built in stone, the upper portion was raised 
in height and terminated with a point on which a finial was placed. 
The.se are the domes inside and outside Cairo, which are carved 
with an infinity of geometrical patterns interwoven with con- 
vcntiomil floral decoration. The upper portion of the dome is 
very thin, so that there is little weight and comparatively no 
thrust, and it is to these facts that we probably owe their 
preservation. 

In India, in the “ great mosque ” or Jama Masjid (a.d. 1560) 
and the Gol Cumbaz, or tomb of Mahommed Adil Shah (a.d. 1630) 
at Bijapur, the domes are carried on pendentives consisting of 
arches crossing one another and projecting inwards, and titieir 
weight counteracts any thrust there may be in the dome. It is 
possibly for a similar reason that in the Jama Masjid of Shah 
Jahan at Delhi (1632-1638) and the Taj Mahal (a.d. 1630) the 
domes assume a bulbous form, the increased thickness of the 
dome below the haunches by its weight served as a counterpoise 
to any thrust the upper part of the dome might exert. The form 
is not much to be admired, and when exaggerated, as it is in the 
churches of Russia, where it was introduced by the Tatars, at 
times it became monstrous. 
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Ftom these we pass to the domes of Perigord and La Charente, 
the earliest of which date from the commencement of the iith 
century. Of the western dome of St Ittienne at PerigueuM 
(a.t). 14) only the pendentives remain, sufheient, however, with 
later examples, to show that these French domes were different 
from the Byzantine both in construction and form, llie 
pendentives are built on horizontal courses of stone, and the 
voussoirs of the pointed arches which carried them form part 
of the pendentives ; a few feet above the top of the arches is a 
moulding and a ledge, above which the dome, ovoid in section, 
is built. The principal examples following St £ticnne arc those 
of S. Jean-de-Col6, Cahors,Souillac, Solignac, Angoul^me,Fontev- 
rault, and lastly St Front at Perigueux, built about 1150, in 
imitation of St Mark’s at Venice. The domes of the latter church 
were introduced into the old basilica about 1063, and were based 
on the church of the Apostles at Constantinople, which was pulled 
down in the 15th century, so that we have only the clear descrip- 
tion of Procopius to go by. The domes over the north and south 
transepts and the choir of St Mark’s arc smaller than those over 
the nave and crossing, because they had to Ijc fitted in between 
more ancient structures. The construction of the domes of 
St Mark’s is not known, but at St Front the general design 
only was copied, and they built them in the l^trigordian manner. 
The masons from Perigord are also responsible for the domes of 
the Crusaders’ churches in Palestine and for some of the early 
churches still remaining in Cyprus. The domes of San Cyriaco 
at Ancona and Sant’ Antonio at Padua w'ere based upon those 
of St Mark’s at Venice. 

Jn central Italy we have the dome (elliptical in plan) of the 
cathedral of Pisa, and it was a favourite feature over the crossing 
of the churches throughout Italy, being generally carried on 
squinch pendentives. The domes of the baptisteries of Florence, 
Parma, Trieste and Piacenza, are only inlernal, Ijcing enclosed 
with vertical walls and a sloping roof. In Sicily, on account of 
the strong Saracenic influence, the squinches are simple versions 
of the .stalactite pendentives de.seribod under Architkctuke : 
Mahotmnedan O/.v-), the earliest example being found in tlie 
church of San Giovanni-dci-lA'prosi (a.d. 1072), all the domes 
being ovoid in section. 

Except in Perigord and La Charente, domes are not found in 
the churches in France, but in Spain they were introduced oviT 
the crossing at Burgos, Tarragona and Salamanca cathedrals, and 
were inade architectural features externally. Ibis is rarely found 
in Germany, for although in the cathedrals of Worms, Spires and 
Mainz, and in the churches of St Martin and Sankt Maria im 
Capitol at Cologne, the crossings are covered by dome^s, always 
carried on squinch pendentives, externally they built lanterns 
round them. 

In the Renaissanr.e styles, the dome w^as at once accepted as tlie 
principal characteristic feature, and its erection over the crossing 
of Santa Maria del Fiore at Florence was the first important work 
entrusted to Brunelleschi. The dome was begun in 1422, and 
finished in 1431, with the exception of the lantern, begun the 
year of his death in 1444, and completed in 1471. The dome, 
which is octagonal on plan, is 139 ft, in diameter, and is built 
with an inner and outer casing, concentric one with the other, 
tied together by ribs between them : the lower port ion is stone, 
the upper part is brick. 

Hie double shell was also employed by Michelangelo in the 
dome of St Peter’s at Rome, the outer shell being raised higher 
than the lower and connected by ribs one with the other. Tlie 
diameter is 140 ft. and the construction in brick, similar to that 
at Florence, but the ribs are in stone from Tivoli. In both these 
cases the weight of the lantern was a very important considera- 
tion, and is responsible for the repeated repairs required and the 
introduction of additional ties. 

In this respect Sir Christopher W^ren solved the difficulty at 
St Paul’s cathedral, London, in another way : he provided three 
shells, the lower one with an eye in the centre forming the inner 
dome as seen from the interior ; the middle one of conical form, 
and the <juter one framed in timber and covered with lead. The 
conical shell carries the lantern, the weight of which is carried 
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direct to the base, bound with iron ties, wdth such additional 
strength as may be given by the portico round. 

In all these cases these domes arc built on lofty drums, so that 
externally they present quite a different appeanince to those of 
the Pantheon at Rome, or Sla Sophia in Constantinople. 

Of other examples, the domes of the Invulides in Paris, bv 
Mansard (1706), and of the Pantheon by Souffiot 0735), have each 
three shells, the former having a graceful outline. In Spain the 
dome of the cathedral at Granada (1530) and the Esrurial (156^) ; 
in Italy those of Sta Maria della Salute at Venice, the Wiall 
example of Bramante at Todi (14S0) and of the Carignano at 
Genoa, arc worth recording, as also the dome of the Sulcirnanio 
mosque at Constantinople (1550). See plates illustrating 
Architecture ; and Indian Architecture. (K. p. s.) ^ 

DOMENICHINO (or Domenico), ZAMPIERI (1581-1641), 
Italian painter, born at Bologna, on the 21st of October 1581. 
was the son of a shoemaker. The diminutive form of (‘hrislian 
name by which he is constantly known indicates his short 
stature. He was placed, when young, under the tuition of 
Denis Calvart ; Imt having been treated with great severity by 
that master, he left him, and became a pupil in the academy 
of the (‘aracci, under Agostino. Towards the beginning vf the 
17th century he went to Rome, at the invitation of his fellow- 
pupil and intiir^ale Albani, and prosecuted bis studies under 
Annibale Caracci. The faiulty of Domenichino was slow in its 
development. He w'as at fir.st timid and distrustful of his pow'ers ; 
while his studious, unn'ady and restrvcxl manners were mis- 
understood by his companio-is lor dulnrss, and he obtained 
the nickname of the “ ()x ” (Pue). But Annibale Caracal, who 
obser\'ed his faculties with more attention, prt^dirted thfit the 
apparent slcmmess of D(»menichino's genius w ould in time produce 
what w ould be an h(>nour to the art of painting. \\ hen his ciivly 
productions had brought him into notice, he studied with extreme 
application, and made? such advance as to i-aise his works into a 
comparison with those of the most admired masters of the time. 
From his acting as a continual censor of his own works, he 
became distinguished amongst his fellow-puj>ils as an ac curate 
and expressive designer ; his colours were the truest to nature ; 
Meng.s, indeed, found nothing to desire in liis works, except a 
somewhat larger piopcirtion of elegance. Hiat he might d<*vote 
his whole powers to the art, Domenichino shunned all socii ty ; 
or, if he occasionally sought it in the public theatres and walks, 
this was in order better to ol.)serve the play (»f the passi(»ns in 
the features of the people— those- of joy, anger, grief, terror and 
every affection of the mind — and to commit them vividly to Ins 
tablets ; thus, says Bellori, it was tluit he succe-eded in delineating 
the soul, in colouring life, and calling forth heartf(‘lt emotions, 
at which all his w'orks aim. In pcrsjinal character he is eredited 
with temperance and modesty ; but, besides his want of socia- 
bility, he l.)ecame somewhat suspic:ious, and jealous of his master. 

In Rome, Domenichino obtained employment from Cardinals 
Borghcscj, Farnesc and Aldobrandini, for ail of whom he paintc d 
works in fresco. The di.stinguished reputation which he had 
acquired excited the envy of some of his contemporaries. 
Lanfranco in j)articular, one of his most inveterate enemies, 
as.serted that his celebrated “ Communion of St Jerome ” 
(painted for the church of I-si Carita tow'ards 1614, for a pittance 
of about U n guineas, now in the Vatican Gallery, and ordinarily, 
but most irrationally, spoken of as the si rond or third best oil 
picture in the world) was an imitation from Agostino (aracci ; 
tind he procured an engraving of this master’s ])irture of the sanu* 
subject (now in the (Sallery of Jiologna), copies of which were 
circulated for the puqjose of proving that Domenichino v.iis a 
plagiarist. There is in truth a very marked resemblanc** I jetwcen 
the two compositions. 'Fhe pictures which Zampleri painted 
immediately afterwards, representing subjects from the life of 
St Cecilia, only increased the alarm of his competitors, and 
redoubled their injustice and malignity. Disgii.sted with the.scr 
cabals, he left Rome for Bologna, where he remained until he was 
recalled by Pope Gregory XV., who appointed him principal 
painter and architect to the pontifical palace. In this archi- 
tectural post he seems to have done little or nothing, although he 
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was not inexpert in the art. He designed in great part the Villa 
di Belvedere at Frascati, and the whole of the Villa Ludovisi, and 
some other edifices. From 1630 onwards Domenichino was 
engaged in Naples, chiefly on a series of frescoes (never wholly 
completed) of the life of St Januarius in the Cappella del Tesoro. 
He settled in that city with his family, and opened a school. 
Then* the persecution against him became far more shameful 
than in any previous instance. The notorious so-called “ Cabal 
of Naples ” — ^the painters Corenzio, Ribera and Caracciolo — 
leagued together as they were to exclude all alien competition, 
plagued and decried the Bolognese artist in all possible ways ; 
for instance, on returning in the morning to his fresco work, he 
would find not infrequently that someone had rubbed out the 
performance of the previous day. Perpetual worry is believed 
to have brought the life of Domenichino to a close ; contemporary 
suspicion did not scruple to speak broadly of poison, but this 
has remained unconfirmed. He died in Naples, after two days’ 
illness, on the 15th of April 1641. 

Domenichino, in correctness of design, expression of the 
])assions, and simplicity and variety in the airs of his heads, 
has been considered little inferior to Raphael ; but in fact there 
is the greatest gulf fixed between the two. Critics of the i8th 
ctmtury adulated the Bolognese beyond all reason or toleration ; 
he is now regarded as commonplace in mind and invention, 
lacking any innate ideality, though undoubtedly a forcible, 
resolute and learned executant. “ We must,” says Lan/i, 
“ despair to find paintings exhibiting richer or more varied 
draperies, details of costume more beautifully adapted, or more 
majestic mantles. The figures arc finely disposed both in place 
and action, conducing to the general effect ; whilst a light 
pervades the whole which seems to rejoice the spirit, growing 
brighter and brighter in the aspect of the best countenances, 
whence they first attract the eye and heart of the beholder. The 
persons delineated could not. tell their tale to the ear more plainly 
than they speak it to the eye. The ‘ Scourging of St Andrew,’ 
which he executed in competition with Guido Reni at Rome 
(a fre.sco in the church of San Gregorio), is a powerful illustration 
of this truthful expressirm. Of the two works of these masters, 
Annibale Caracci pref(‘rred that of Domenichino. It is said that 
in piiinting one of the executioners the artist actually wrought 
hirnsfdf into a passion, using threatening words and actions, and 
that Annibale Caracci, surprising him at that moment, embraced 
him, exclaiming with joy, * To-day, my dear Domenichino, thou 
art teaching mo.’ So novel, and at the same time so natural, it 
appeared to him that the artist, like the orator, should feel within 
him.*?elf all that he* is representing to others.” Domenichino is 
esteemed the most distinguished disciple of the Caracci, or second 
only to Guido Reni. Algarotti preferred him to the greatest 
masters ; and Nicolas Poussin consid(;red the painter of the 
“ C'omimmion of St Jerome ” to be the first after Raphael. His 
pictures of “ Adam and Kve,” and the Martyrdom of St Agnes,” 
in the Gallery t)f Bologna, are amongst his leading works. Cithers 
of superior interest are his first known picture, a Iresco of the 

Death of Adonis,” in the l^)ggia of the Ciiardino Farne.se, Rome ; 
the “ Martyrdom of St Sebastian,” in Santa Maria degli Angeli ; 
the “ Four Evangelists,” in Sant* Andrea della Valle ; Diana 
and her Nymphs,” in the Borghc.se gallery ; the “ Assumption of 
the Virgin,” in Santa Moria di Trastevere ; and frescoes in the 
ncighVwuring abbey of Grotta Ferrata, lives of SS. Nilus and 
Biirtholomew. Ilis portraits arc also highly reputed. It is 
admitted that in his compositions he often Iwrrowed figures 
and arrangements from previous painters. Domenichino was 
potent in fresco. He exceUed also in landscape painting. In that 
style (in which he was one of the earliest practitioners) the natural 
elegance of his .scenery, his tree.s, his w'cll-broken grounds, the 
character imd expression of his figures, gained him as much 
public admiration as any of his other performances. 

See Bologniiii, Life of Domenichino (i«3g) ; C. Landon. of 

Domenichino, with a Memoir (1823). ' (W'. M. R.) 

DOMESDAY BOOK, or simply Domesday, the record of the 
great survey of England executed for ^^'illiam the Conqueror. 
We learn from the English Chronicle that tlie scheme of this 


survey was discussed and determined in the Christmas assembly 
of X085, and from the colophon of Domesday Book that the 
survey (descriptio) was completed in 1086. But Domesday Book 
{liber) although compiled from the returns of that survey, must 
be carefully distinguished from them ; nor is it certain that it 
was compiled in the year in which the survey was made. For 
the making of the survey each county was visited by a group of 
royal officers {legati)^ who held a public inquiry, probably in the 
great assembly known as the county court, which was attended 
by representatives of every township as well as of the local lords. 
The unit of inquiry was the Hundred (a subdivision of the county 
which had then an administrative entity), and the return for each 
Hundred was sworn to by twelve local jurors, half of them 
English and half Normans. What is believed to be a full tran- 
script of these original returns is preserved for several of the 
Cambridgeshire Hundreds, and is of great illustrative importance. 
The Inquisiiio Eliensis,\ht “ Exon Domesday ” (so called from the 
preservation of the volume at Exeter), and the second volume of 
Domesday Book, also all contain the full details which the original 
returns supplied. 

The original MS. of Domesday Book consists of two volumes, 
of which the second is devoted to the three eastern counties, 
while the first, which is of much larger size, comprises the rest of 
England except the most northerly counties. Of these the north- 
westerly portion, which had Carlisle for its head, was not con- 
quered till some years after the survey was made ; but the 
omis.sion of Northumberland and Durham has not been sati.s- 
factorily explained. There are also no surveys of London, 
Winchester and some other towns. For both volumes the 
contents of the returns were entirely rearranged and classified 
according to fiefs. Instead of appe*aring under the Hundreds and 
townships they now appeared under the names of the local 
‘‘ barons,” i,e, those who held the lands directly of the crown in 
fee. In each county the list opened with the holding of the king 
himself (which hixd possibly formed the subject of separate 
inquiry) ; then came those of the churchmen and religious 
houses ; next wxrc entered those of the lay tenants-in-chief 
(haroncs) ; and last of all those of women, of the king’s serjeants 
(servietites), of the few Engli.sh thegns ” who retained land, and 
so forth. In some counties one or more principal towns formed 
the subject of a separate section ; in .some the clamores (disputed 
titles to land) were similarly treated apart. But this description 
applies more specially to the larger and principal volume ; in 
the smaller one tlie system is more confused, the execution less 
perfect. The two volumes arc distinguished even more sharply 
by the exclusion, in the larger one, of certain details, such as the 
enumeration of the live stock, which would have added greatly 
to its size. It has, indeed, been suggested that the eastern 
counties’ volume represents a first attempt, and that it was found 
impossible, or at least inconvenient, to complete the work on the 
.same scale. 

For the object of the survey we have three sources of informa- 
tion : (i) the passage in the English C hronicle, w^^hich tells us why 
it w^as ordered, (2) the list of questions which the jurors were 
asked, as preserved in the Inquisitio Eliensis, (3) the contents 
of Domesday Book and tlie allied records mentioned above. 
Although these can by no means be reconciled in every detail, it 
is now generally recognized that the primary object of the survey 
was to ascertain and record the fiscal rights of the king. These 
were mainly (i) the national land-tax (geldum), paid on a fixed 
assessment, (2) certain miscellaneous dues, (3) the proceeds 
of the crown lands. After a great political convulsion such a.« 
the Norman conque.st, and the wholesale confiscation of landed 
estates which followed it, it was William’s interest to make sure 
that the rights of the crown, w'hich he claimed to have inherited, 
had not suffered in the process. More especially was this the case 
as his Norman followers w^ere disposed to evade the liabilities 
of their English predecessors. The Dome.sday survey therefore 
recorded the names of the new^ holders of lands and the assess- 
ments on which their tax was to be paid. But it did more than 
this ; by the king s instructions it endeavoured to make a 
national valuation list, estimating the annual value of all the 
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land in the country, (i) at the time of King Edward’s death, 
(2) when the new owners received it, (3) at the time of the survey, 
and further, it reckoned, by command, the potential value as 
well. It is evident that William desired to know the financial 
resources of his kingdom, and probable that he wished to compare 
them with the existing assessment, which was one of considerable 
antiquity, though there are traces that it had been occasionally 
modified. The great bulk of Domesday Book is devoted to the 
somewhat arid details of the assessment and valuation of rural 
estates, which were as yet the only important .source of national 
wealth. After stating the assessment of the manor, the record 
sets forth the ambunt of arable land, and the number of plough- 
teams (each reckoned at eight oxen) available for working it, 
with the additional number (if any) that might be employed ; 
then the river-meadows, woodland, pasture, fisher ier> {i.e. weirs 
in the streams), w'ater-mills, saltpans (if by the sea) and other 
subsidiary sources of revenue ; the peasants are enumerated in 
their several classes ; and finally the annual value of the whole, 
past and present, is roughly estimated. It is obvious that, both 
in its values and in its measurements, the survey’s reckoning is 
very crude. 

Apart from the wholly rural portions, which constitute its 
bulk, Domesday contains entries of interest concerning mo.st of 
the towns, which were probably made because of their bearing 
on the fiscal rights of the crown therein. These include fnigments 
of custumals, records of the military service due, of markets, 
mints, and so forth. From the towns, from the counties as 
wholes, and from many of its ancient lordships, the crown was 
entitled to archaic dues in kind, such as honey. The information 
of most general interest found in the great record is that on 
political, personal, ecclesiastical and social history, which only 
occurs sporadicfilly and . as it were, l)y accident. M uch of this w'as 
used by E. A. Freeman for his work on the Norman Conquest. 
Although unique in character and of priceless vtiluc to the 
.student, Domesday will be found disappointing and largely 
unintelligible to any but the specialist. Even .scholars are unable 
to explain portions of its language and of its system. This is 
partly due to its very early dale, which has placed Ijetw'een it 
and later records a gulf that is hard to bridge. 

Eut in the Dtalof^us dc scaccario (lemp. Hen. 11 .) it is spoken of 
as a record from the arbitrament of which there was no appeal 
(from which its popular name of “ Domesday ” is .said to Ixj 
derived). In the middle ages its evidence was frequently in- 
voked in the law-courts ; and even now there are certain cases 
in which appeal is made to its testimony. To the topographer, 
as to the genealogist , its evidence is of prirmxry importance ; 
for it not only contains the earliest survey of a township or 
manor, but affords in the majority of cases the clue to its sub.stv 
quent descent. The rearrangement, on a feudal basis, of the 
original returns (as described above) enabled the Conqueror and 
his officers to .see with ease the extent of a baron’s possessions ; 
but it also had the effect of showing how far he had enfeoffed 
“ under-tenants,” and who those under-tenants were. This was 
of great importiince to William, not only for military reasons, 
but also because of his firm resolve to make the under-tenants 
(though the “ men ” of their lords) swear allegiance directly 
himself. As Domesday normally records only the Christian name 
of an under-tenant, it is vain to seek for the surnames of families 
claiming a Norman origin ; but much has been and is still l)cing 
done to identify the under-tenants, the great bulk of whom bear 
foreign names. 

Domesday Book was originally preserx^ed in the royal trca.sury 
at Winchester (the Norman kings’ c.apital), whence it .speaks of 
itself (in one later addition) as Liber de Wintonia, Wlien the 
treasury was removed to Westminster (probably under Henry II.) 
the book went with it. Here it remained until the days of 
Queen Victoria, being preserved from 1696 onwards in the 
Cliapter House, and only removed in special circumstances, as 
when it was sent to Southampton for photozincographic rcpn»- 
duction. It was eventually placed in the Public Record Office, 
London, where it can be seen in a glass case in the mu.seum. I 
In 1869 it received a modern binding. Tlie ancient Domes ' 
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day chest, in which it used to be kept, is also preserved in the 
building. 

Ihe printing of Domesday, in “ record type,” w'as begun by 
government in 1773, ^he book was published, in two volumes 
fol., in 1783 ; in 1811 a volume of indexes was added, and in 1816 
a supplementary volume, separately indexed, containing (1) the 

Exon Domesday ” (for the south-western counties), (2) the 
InquUiiio Eliensis, (3) the Liber WinUm (surveys of Winchester 
early in the 12th century), and (4) the Boldon Book--2i. survey of 
the bishopric of Durham a century later than Domesday. Photo- 
graphic facsimiles of Domesday Book, for each county separately, 
were published in 1861-1863, also by government. 

Bibliogkai'HY, — T hu following aru more iinportanl works to be 
consulted ; — R. Kclham, Domesday Book, illustrated (1788) ; H. Ellis, 
General I ntroduction to Domesday Book ( 1 S ^ 2 vols., coiitaiiiing viilii- 

ablc indexes to the names ol ]>ersons ; N. E. S. A. Hamilton, hiqnisitio 
Cantabriffiensis (1876). containing the only transcripts of the original 
returns and the text of the JnquisHio Hliensis\ E. A. I'reeinan, History 
of the Norman Conquest, vols. iv. and v. ; F. Seebohm. The Evf>lish 
Village Community (1883) ; Domesday Studies, 2 vols. (i88«. iSyi), 
on the occasion of the Domesday Commemoration (t 886), by various 
writers, wit!) bibliography to date; J. H. Round, Feudal England 
(1895) ; F. W. Maitland, Domesday Book and Beyond (1897) ; 
P. Vinogradoff, Villainage in England (1892) and Growth of ihe 
Manor; A. Ballard, The Domesday Boroughs (1904) and The Domes- 
day / nquesf (1906), an excellent summary ; W. H. Stevenson, “ A con- 
temporary description of tlic! Domesday Survey " in The English 
THstorical Beview (the general index to which should be consulted) 
(1907). Tin: Victoria County History contains a transjation of the 
llomesday text, a map. and an ex])lanatory introduction for each 
county. (J. II. R.', 

DOMESTIC RELATIONS, a term used to express the legal 
relations subsisting between the various units that comprise 
the family or domestic group. Those units which go to build 
up the domestic structure of modern society are parent, child, 
husband, wife, masttT and servant. The law which deals with 
the various relations subsisting between them is made up largely 
of the law of agency, i)f contract and of tori. See Hi?sband 
AND Wife ; Master and Servant ; Chti.dren, Law relating 
TO; Infant. 

DOMETT, ALFRED (]8n i887), British colonial statesman 
and poet, was born at Camberwell Grove, Surrey, on the 20th of 
May 1811. He entered St John’s College, ('ambridge, but left 
the university in J833. He published one or two volumes of 
poetry and contrilivited several poems to Blackwood's' Magazine, 
one of which, “ A Christmas Hymn,” attracted much udmiring 
attention. For ten years he lived a life of eas(! in T.ondf)n, where 
he became the intimate friend of Robert Browning, of whose 
poem “ Waring ’’ he was the subject. An interesting account 
of the friendship l.M.*twcen the two men appeared in The Con- 
temporary Reinnv for January' 1905, by W. II. Griffin. (See also 
Robert Browning and Alfred Domett, edited by F. (i. Kenycin, 
1906.) In 1842 Domett emigrated to New Zealand where 
he filled many impnrbmt administrative posts, being colonial 
secretary for New Munster in 1848, .secretary for the colony in 
1851, and prime minister in 1862. He returned to England in 
1871, was created ('.M.G. in 1880, and died on the 2nd of 
November 1887. Among his books of poetry, Ranalf and 
Amolia, a South Sea Day Dream, is the best known (1872), und 
Flotsam and Jetsam (1877) is dedicated to Browning. 

DOMFRONT, a town of north-western iTance, capital of 
an arrondissement in the department of Orne, 43 m. VV.NAV. of 
Alen^on by rail. Pop. (1906) of the town, 2215 ; of the commune, 
4663. The town, which is picturesejuely situated on a bluff over- 
looking the Varenne, has a church, Notre-Dame-surd’Eau, 
dating from the nth century. In the middle ages it was one 
of the chief strongholds in Normandy, and there still remain 
several towers of its ramparts, and ruins of the keep of its castle 
built in 1011, rebuilt in the i2th century by Henry TL, king of 
England, and dismantled at the end of the i6th century. The 
town is the seat of a sub-prefect, and has a tribunal of first 
in.stance and a communal college. Cloth is manufactured, and 
there arc granite quarritfs in the vicinity. Domfront is said to 
liave grown up in the 6th century round ihv oratory of the hermit 
St Front, and played an important ixirt in the wars against the 
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English and the Religious Wars. In 1574 it was occupied by the 
Protestant leader Gabriel de Montgomery, who after a slubl)om 
siege was forced to yield it to Jacques Goyon, count of Matignon. 

DOMICILE (Lat. domicilium, from domus, home), in law, a term 
which may be defined generally as the place of a man's permanent 
abode ; a precise definition is a matter of acknowledged difficulty. 
Its use in Roman jurisprudence was to fix the jurisdiction to 
wliich a person was subject generally, not by reason of a par- 
ticular circumstance, as the place where a contract was made or 
where property is situate. Ilence it was admitted that a person 
might have as many domiciles as he had residences possessing 
some degree of permanence. In the middle ages, when a great 
diversity of laws had arisen, questions concerning personal status, 
as the age of majority or the capacity to contract a given marriage, 
came naturally to depend on the law to which the person was 
suViject by reason of the general jurisdiction over him ; and 
questions relating to the various items of his movable property 
grouped together, as those of his testamentary capacity or of the 
succession on his intestacy, had to be considered from a similarly 
personal point of view. There resulted a general agreement that 
a man’s legal character, so to .si3eak, should be determined by 
his domicile, and this introduced a stricter notion of domicile, 
allowing each jierson to have but one. He might be subjected 
without great inc(jnveni(uice to more than one jurisdiction, but 
not to mure than one law. This is the position which domicile 
now holds in English jurisprudence. It is the criterion of the law 
applicable in a large class of cases, and it must be single for each 
person ; and English courts have continually to struggle with the 
difliculty of selecting his domicile from among the various plac(!S 
in any of which he may be .said to reside*. 

Since the beginning of the iqth century most of the leading 
continental states have unified their internal laws ; and attach- 
ment to a province by domicile having thus become an un- 
neccs.s;xry consideration, they have adopted ptditical nationality 
as the criterion of the law to be applied in most of the questions 
whidi usiid to depend on domicile. Thus as between themselves 
they have greatly simplified the determination of those questions, 
but a similar elimination of domicile is impossible in what 
concern.s British subjects, because the British empire continues 
to include a great variety of laws, as those of England, Scotland, 
the province of Quebec, thfj Cape Colony, &c. Within the 
British dominions domicile is the only available criterion of the 
legal character of a British sulijcct, and all British courts continue 
to apply the same criterion to British subjects outside those 
dominions and to foreigners, so that, for example, the age of 
majority of a Britisli subject or of a Frenchman domiciled in 
Germany would be referred by a British court to German law. 
Indeed so deeply is the principle of domicile seated in British law 
that only legislative action could allow a Briti.sh court to substi- 
tute a new principle. And even a French, Italian or German 
court, applying political nationality as its new criterion to the 
legal character of a British subject, could obtain no definite result 
unte.ss it supplemented that criterion by the old one, domicile, 
in order to connect the person in question with one of the legal 
systems existing in the British dominions. 

Again, so long as the change of the criterion has not become 
universal, a new (jiu^stion is introduced by its having been made 
in some countries only. Denmark being one of those ICuropcan 
suites which still adhent to the principle of domicile, w'e will take 
it as an example in ofder not to complicate the illustration by 
such differences of internal law as exist in the British dominions. 
Suppose that a Danish court has to decide on the age of majority 
of a Danish subject domiciled in France, Italy or Germany. Its 
rule refers the (jjuestion to the law of the domicile, and the law of 
the domicile refers it biick to the law' of the jxilitical nationality. 
What is to be done ? This and all other (]uestions relating to 
the application of the principle of domicile, which has bt‘en only 
summarily indicated, are treated under International Law 
(Private). Here we shall deal briefly with the determination of 
domicile itself. 

Tlie Roman jurists defined domicile to be the place ‘‘ ubi quis 
larem rerumque ac fortunarum summam constiluit ; unde 


rursus non sit discessurus si nihil avocet : unde cum profectus 
est, peregrinari videtur : quo si rediit peregrinari jam destitit.” 
This makes that place the domicile which may be described as the 
headquarters of the person concerned ; but a man's habits of life 
may point to no place, or may point equally to two places, as his 
headquarters, and the connexion of domicile with law requires 
that a man shall always have a domicile, and never more than 
one. The former of these difficulties is met in the manner 
described by Lord Westbury in Udny v. Udny {Law Reports, 
1 House of I^rds, Scottish Appeals). It is,” he said, “ a settled 
principle that no man shall be without a domicile, and to secure 
this end the law attributes to every individual as soon as he is born 
the domicile of his father, if the child be legitimate, and the 
domicile of his mother, if the child be illegitimate. This is called 
the domicile of origin, and is involuntary. It is the creation of the 
law, not of the party. It may be extinguished by act of law, as 
for example by sentence of death or exile for life, which destroys 
the status civilis of the criminal ; but it cannot be destroyed by 
the will and act of the party. Domicile of choice is the creation of 
the party. When a domicile of choice is acquired, the domicile 
of origin is in abeyance, but is not absolutely extinguished or 
obliterated. When a domicile of choice is abandoned, the 
domicile of origin revives, a special intention to revert to it not 
being necessary. A natural-bom Englishman may domicile 
himself in Holland, but if he breaks up his establishment there and 
quits Holland, declaring that he will never return, it is absurd to 
suppose that his Dutch domicile clings to him until he has set up 
his tabernacle elsewhere.” If to this we add that legitimate 
minors follow the changes of the father's domicile and a married 
woman follow*s the domicile of her husband, also that compulsory 
detention will not create a domicile, the outlines of involuntary 
domicile will have been sufficiently sketched. 

For the establishment of a domicile of choice there must be both 
animus and factum, intention and fact. Ihe fact need not be more 
than arrival in the territory of the new domicile if theie be the 
necessary intention, while any number of years* continuance there 
will not found a domicile if the necessary intention is absent. As 
the result of the most recent English and Scottish cases it may be 
laid down that the necessary intention is incompatible with the 
contemplation by the person in r|uestion of any event on the 
occurrence of which his residence in the territory in question 
would cease, and that if he has not formed a fixed and settled 
purpose of settling in that territory, at least his conduct and 
declarations must lead to the belief that he would have declared 
such a purpose if the necessity of making an election between that 
territory and his former one had arisen. The word territory, 
meaning a country having a certain legal system, is used 
advisedly, for neither the intention nor the fact need refer to a 
locality. It is possible that a Scotsman or a foreigner may have 
clearly established a domicile of choice in England, although it 
may be impossible to say whether London, Brighton or a house 
in the country is his true or principal residence. What is here laid 
down has been gradually attained. In the older English cases 
an intention to n:lum to the former domicile was not excluded, 
if the event on which the return depended was highly uncertain 
and regarded by the person in question as remote. Afterwards 
a tendency towards the opposite extreme was manifested by 
requiring for a domicile of choice the intention to associate oneself 
with the ideas and habits of the new teuitory-—Quatenus in iUo 
exuere patriam , not in the political sense, which it was never 
attempted to connect with change of domicile, but in the social 
and legal sense. At present it is agreed that the only intention 
to be considered is that of residence, but tliat, if the intention 
to reside in the territory be proved to amount to what has been 
above steted, a domicile will be acquired from which the legal 
consequences will follow, even defeating intentions about them 
so clearly expressed as, for instance, by making a will which by 
reason of the change of domicile is invalid. The two most 
important cases are Douglas v. Douglas, 1871, L. R. 12 Equity 
617, before Vice-chancellor Wickens, and Winans v. Alt, Gen,, 
1904, Appeal Cases 287, before the House of Lords. 

When the circumstances of a person’s life point to two territories 
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as domiciles^ the selection of the one which alone can fill that 
character often leads to appeals even up to the highest court. 
The residence of a man’s wife and family as contrasted with his 
place of business, his exercise of political or municipal functions, 
and any conduct which tends to connect his children with a given 
country, as by their education or the start given them in life, 
as well as otlier indications, are often cited as important ; but 
none of them are in themselves decisive. Ihe situation must 
he considered as a whole. When the question is between the 
domicile of origin and an alleged one of choice, its solution is 
rendered a little easier than it is when the question is between 
two alleged domiciles of choice, the burden of proof lying on 
the party which contends that the domicile of origin has ^en 
abandoned. 

In the state of the law which has been described it will not be 
found surprising that an act of parliament, 24 & 25 Viet. c. 121, 
recites that by tlxe operation of the law of domicile the expectation 
and belief of T^ritish subjects dying abroad with regard to the 
distribution of their property are often defeated, and enacts that 
when a conventit»n to that effect has been made with any foreign 
country, no British subject dying in such country shall b(^ 
deemed to have acquired a domicile therein, unless he has been 
resident in such country for one year previous to death and has 
made a declaration in writing of hisintention to become domiciled , 
and that British subjects so dying without having so resided and 
made such declaration shall be deemed for all purposes of testate 
or intestate succession as to movables to retain the domicile they 
possessed at the time of going to reside in such foreign country’. 
Similar exemptions arc conferred on the subjects of the hircign 
state dying in Great Britain or Ireland. But the act does not 
apply to foreigners who have obtained letters of naturalization 
in any part of the British dominions. It has not lieen availed of, 
and is indeed an anachronism, ignoring as it does the fact that 
domicile has no longer a world-wide importance, owing to the 
substitution for it of political nationality as a test of private 
law in so many important countries. The Initcd States of 
America is not one of those c< entries, but there the import- 
ance of domicile suffcr.s from the habit of referring ciuestions of 
capacity to the law of the place of contract instead of to any 
persimal law. (Jno. w.) 

DOMINIC, SAINT (1170-1221), founder of the Dominican 
Order of Preaching Friars, was born in 1170 at Gilaroga in Old 
Castile. He spent ten or twelve years in study, chieHy theological, 
at Palencia, and then, about 1 195, he w’as ordained and became a 
canon in the cathedral chapter of Osma, his native diocese. The 
bishop induced his canons to follow the Rule of St Augustine 
and thus make themselves Augustinian Canons (^/.».) ; and so 
Dominic became a canon regular and soon the prior or provost of 
the cathedral cornmimity. The years from 1195 to 1203 have 
been filled up with fabulous stories of missions to the Moors; but 
Dominic sUyed at Osma, preaching much in tlie cathedral, until 
1203, when he accompanied the bishop on an embassy in behalf of 
the king of Castile to “ The Marches.” This has commonly Ixen 
taken as Denmark, but more probably it was the French or Italian 
Marches. When the embassy was over, the bishop and Dominic 
repaired to Rome, and Innocent III. charged them to preach- 
among the Albigcnsian heretics in Languedoc. For ten years 
(1205-1215) this mission in Languedoc was the work of Dominic’s 
life. 

The Albigenses (g.v.) have received much sympathy, as being 
a kind of pre-Reformation Protestants ; but it is now recognized 
that their tenets were an extreme form of Manichaeism. lliey 
believed in the existence of two gods, a good (whose son was 
Christ) and an evil (whose son was Satan) ; matter is the creation of 
the evil principle, and therefoi e essentially evil, and the greatest 
of all sins is sexual intercourse, even in marriage : sinful also is 
tlie possession of material goods, .and the eating of flesh meat, 
and many other things. So great was the abhorrence of matter 
that some even thought it an act of religion to commit .suicide 
by voluntary starvation, or to starve children to death (sec 
article “ Neu-Manichiier ” by Otto Zocklcr in ed. 3 of Herzog’s 
Realencyklopadie fur protestantische Theologie (1903); or c. iii. of 


Paul Sabatier’s Life of St Francis). Such tenets were destructive 
not only of Catholicism but of Cliristiunity of any' kind and of 
civil society itself ; and fur this reason so unecclesiastical a person 
p the emperor Frederick II. tried to suppress the kindred sects 
j in Italy. In 1208, after the murder of a piijial legate, Innoc(‘nl 
111 . called on the Christian princes to suppress the Albigensian 
heresy by force of arms, and for sirven years the south of France 
was deyjistated by one of the most bloodthirsty wars in history, 
the Albigenses being slaughtered by thousands and their property 
conhscaled wholesale. 

During this time, it is the judgment of the most recent 
Ih-otestant writer on St Dominic that, though keeping on good 
terms with Simon de Montfort, the leader, and praying for the 
success of the crusaders’ arms during the battle of Muret, “ yet, 
^ far as can he seen from the sources, Dominic took no part 
in the crusade, but endeavoured to carry his spiritual activity on 
the Siime lines as Ixfore. The oldest trustworthy sources know 
nothing of his having exercised the office of Inquisitor during the 
Albigensian war ” ((kiitzmacher). This verdict of a fair-minded 
and highly competent Prorcstanl church historian on the most 
controverted point of Dominic’s career i.s of great value. His 
method was to travel nv'*r the country on foot and barefooted, 
in extreme poverty, simplicity and aiij^terity, preaching and 
insti*ucting in highways and villages and town.s, and in the casllos 
of the noinJity, controverting and discussing wiLli the heretics, 
fie used often to organize formal disputations with Albigensian 
leaders, lasting a numlxT of days. Many times plots were laid 
‘ against his life. Though in his ten years of preaching a large 
numl)er of converts were made, it has to be said that the results 
were not such as had been lioped for, and Jifter it all, and after he 
crusade, the population still remained at heart Albigensian. A 
sense of failure appears in Dominic’s last sermon in Langucfdoc : 
‘‘ For many years I have exhorted you in vain, with gentleness, 
preaching, praying and weeping. But according to the pro^Trb 
of my country, ‘ where blessing can ac:complish nothing, blows 
may avail.’ V\'e shall rouse against you princes and pnilates, who, 
alas, will arm nations and kingdiims against this land . . . imd 
thus blows will avail where blessings and gentleness have been 
powerless.” The threat that seems to he conveyed in these words, 
of trying to promote a nev/ crusade, was never carried out ; the 
remaining years of Dominic’s life were wholly given up to the 
founding of his order. 

'i'he Order of Dominicans grew out of the little Viand of 
volunteers that had joined Dominic in his mission among the 
Albigenses. He had become possessed with the idea of addressing 
wider circles and of forming an order whose vocation should he to 
preach and missionize throughout the whole? world. By 121.; the 
nucleus of such an institute was formed round Dominli? and was 
known as the ” Holy Brea* hing.” In 1 2 1 5 the, liishop of Toulouse, 
Dominic’s great friend, established them in a church and house 
of the city, and Dominie w'cnt to Rome to obtain the permission 
of Innocent III. to found his order of preachers. The course of 
events is traced in the artielc Dominican.s. Aft(?r three years, in 
1218, the full permission he desired was given by Honorius III. 
These last years of bis life were spent in journeying backwards and 
forw’ards between 'Jbulouse and Rome, where his abode was at 
the basilica of Santa Sabina on the Aventine, given to him by the 
pope ; and then in extended journeys all over Italy, and to Paris, 
and into Spain, establishing friaries and organizing the order 
w'herevcr he w'ent. It propagated and .spn?ad with extraordinary 
rapidity, so that l:)y Dominic’s death in 1221, only five or six 
years after the first practical st(?ps towards the execution of 
the idea, there w'ere over 500 friars and 60 friaries, divided into 
8 provinces embracing the whole of western Europe. 'J’lius 
Dominic was at his death able to contemplate his gr(?at creation 
solidly established, and well launched on its career to preach to 
the whole w’orld. 

It appears that at the end of his life Dominic bad the idea of 
going himself to preach to the heathen Kuman Tatars on the 
Dnieper and the Volga. But this was not to be ; he was worn 
out by the incessant toils and fatigues and austerities of his 
laborious life, and he died at his monastery at Bologna, on the 
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6th of August 1221. He was canonized in 1234 by Gregory IX., 
who, as Cardinal Ugoiino, had been the great friend and supporter 
both of Dominic and of Francis of Assisi. As St Dominic’s 
character and work do not receive the same general recognition 
as do St Francis of Assisi’s, it will be worth while to quote from 
the appreciation by Prof. Griitzmacher of Heidelberg : — “ It is 
certain that Dominic was a noble personality of genuine and true 
piety. . . . Only by the preaching of pure doctrine would he 
overcome heretics. ... He was by nature soft-hearted, so that 
he often shed tears through warm sympathy. ... In the purity 
of his intention and the earnestness with which he strove to carry 
out his ideal, he was not inferior to Francis.” 

Tho chief sources for St Dominic’s life are the account by Jordan 
of Saxony, his successor as master-general of the order, and the 
evidence! of th<! witnesses at the I’roccss of Canonization, — all in the 
Bollandists* /I eta sanrtnrum, Aug. 4. Probably the best modern Life 
is that by Jean Guiraud, in the series Saints (translated into 
English by Katharine de Mattos, igoi) : the bibliography contains 
a useful list of the chief sources for the history of St Dominic and 
tluj order, and of the best modern works thereon. See also the 
article “ Dominicus '* in cd. 2 of Wetzor and Welle. Kirchcnlexicon, 
and Grutzmachc!r's excellent article " Domini kus," in od. 3 of 
Herzog. HeaUncyklopddie fiir protestantische Thenlogie, already 
referred to. (E. C. B.) 

DOMINICA, the largest of the five presidencies in the colony of 
the I./!eward Tsland.s, British West Indies. It lies in 15® 30' N. 
and 61" 20' W., between the Prench islands of Martinique and 
Guadeloupe, at a distance of about 25 m. from each, is 29 m. long, 
has a maximum breadth of 16 m. and an area of 291 sq. m. A 
range of lofty rugged mountains traverses the island from N. to S., 
broken in the centre by a narrow plain drained by the rivers 
Layou and Pagoiia, flowing W. and respectively. The highe.st 
point is Mome Diablotin (5314 ft.), situated in the northern half 
of the range. Signs of volcanic activity abound in the shape of 
solfataras, subterranean vapours and hot springs ; while in the 
south is the greatest natural curiosity, the renowned Boiling I-ake. 
It lies on the mountain side, 2300 ft. above the sea, its banks are 
steep and its depth unknown, being more than 300 ft. at a short 
distani'c from the margin. Its seething waters are often forced 3ft. 
aliove the normal Icvd by the pressure of the escaping gases ; and 
the fumes rising from the lake arc occasionally poisonous. The 
island is botanical ly remarkable for its great number of peculiar 
species, offering in thi.s respect a marked contrast to the poverty 
of the adjacent islancis. The hills are covered with valuable 
timber, while coffee, limes, oranges, india-rublxjr trees, spices and 
all tropical fruits grow luxuriantly in the rich brown mould of the 
lowlands. There are some thirty streams of considerable size, 
besides numerous mountain torrents, and this abundance of 
water renders the island very fertile. The fisheries arc pro- 
ductive, and honey and wax are furnished by wild bees, originally 
introduced from liurope. The temperature varies from 78® to 86® 
P\ in the hot season from August to October, and from 72® to 84® 
in the cooler months ; the rainfall varies in different parts from 
50 to 162 in. per annum, but the porous soil soon absorbs the rain, 
rendering the atmosphere dry and invigorating. 

The manufactures include sugar, lime-juice and essential oils ; 
the exports are coffee, cocoa, sugar, limes and lime-juice, essential 
oils and fruit of all kinds. The inhabitants in 1901 numbered 
28,894. The majority are negroe.s ; the whites are of French 
and British descent. There are also a few Caribs, the remnant 
of the aboriginal population. A French patois is the language of 
the peasantry, but Knglish is generally understood. The capital, 
Roseau (5764), is a fortified town and a port ; Portsmouth, the 
only other town, po.sscsses the better harbour in Prince Rupert’s 
Bay on the north-west. In religion the Roman Catholics 
predominate, and a bishop resides at Roseau, but there is no 
established church. Education is free and compulsoiy’, and 
the (Cambridge local examinations are held annually. 

Dominica was so named on its discovery by Columbus in 1493, 
in commemoration of the date, Sunday (Dies Dominica) the 3rd 
of November. Dominica was included in the grant of various 
islands in the Caribbean Sea made in 1627 by Charles I. to the 
carl of Carlisle, but the first European settlers (1632) were French. 
They brought with them negro slaves and lived on terms of 


friendship with the Caribs, who were then a numerous body. In 
1660 a treaty appears to have been made between the French, 
British and the natives assigning St Vincent and Dominica to 
the Caribs, but shortly afterwards attempts were made by the 
British to gain a foothold in the island. These attempts failed, 
and in 1748 it was once more agreed by France and Great Britain 
that Dominica should be left in the undisturbed possession of the 
natives. Nevertheless the French settlers increased, and the 
island came under the rule of a French governor. It was captured 
by the British in 1761 and formally ceded by France at the peace 
of Paris, 1763, French settlers being secured in their estates. In 
1778 a French force from Martinique seized the island. Rodney’s 
victory over De Grasse in the neighbouring .sea in 1782 was 
followed by the restoration of the island to Britain in 1783 ; in 
the interval the trade of Dominica had been ruined. In 1795 a 
force from Guadeloupe made an unsuccessful descent on the 
island, and in 1805 the French general La Grange, at the head of 
4000 troops, took Roseau and pillaged the island — an event now 
remembered as the most memorable in its history. The French 
were, however, unable to make good their hold, and Dominica 
has remained since undisturbed in British possession. Its later 
history presents few features not common to the other British 
West Indian islands. 

Since 1872 Dominica has formed part of the colony of the 
Leeward Islancis, but local affairs are in the hands of an adminis- 
trator, aided by an executive council of ten members. In 1898 
the local legislature, in consideration of pecuniary assistance 
from Great Britain, passed an act abrogating the semi-elective 
constitution and providing for a legislative council of twelve 
nominated members, six of whom sit ex officio. 

DOMINICANS, otherwise called Friars Preachers, and in 
England Black Friars, from the black mantle worn over a white 
habit, an order of friars founded by St Dominic (qdi.). Their first 
hou.so was in Toulouse, where the bishop establishecl them at the 
church of St Romain, 1215. Dominic at once went to Rome to 
obtain permission to found an order of preachers whose .sphere of 
activity should be the whole world, but Innocent III. said they 
must adopt one of the existing rules. Dominic returned to 
Toulouse and it was resolved to take the Rule of St Augustine, 
Dominic himself having been an Augustinian c:anon at Osma (see 
Augustinian Canons). Dominic went again to Rome, and 
during the year 1216 he obtained from Honorius III. a series of 
confirmations of the community at Toulouse as a congregation of 
Canons Regular of St Augustine with a special mission to preach. 
Early in 1218 an encyclical bull was issued to the bishops of 
the whole Catholic world recommending to them the “ Order of 
Friars Preachers,” followed in 1221 by another ordering them 
to give to the friars faculties to preach and hear confessions in 
their dioceses. Already in 1217 Dominic had scattered the little 
band of seventeen over the world — to Paris, into Spain, and one 
he took with himself to Rome. Within a few months there were 
forty friars in Rome, at Santa Sabina on the Aventine, and thirty 
in Paris ; and before Dominic’s death in 1221 friaries had been 
established at Lyons, Limoges, Reims, Metz, Poitiers and 
Orleans ; at Bologna, Milan, Florence, Verona, Piacenza and 
Venice ; at Madrid, Palcncia, Barcelona and Seville ; at 
Friesach in Carinthia ; at Cracow and Prague ; and friars were 
on their way to Hungary and England. 

The order took definite shape at the two general chapters 
held at Bologna in 1220 and 1221. At first it had been but a 
congregation of canons regular and had worn the canons’ black 
cassock with white linen rochet. But now a white woollen habit 
with a black cloak or mantle was assumed. The Rule of St 
Augustine was supplemented by a body of regulations, adopted 
mostly from those of the Premonstratensian canons. At the head 
of the order was the master-general, elected for life until recent 
times, when the term of office was limited to six and then to 
twelve years ; he enjoys supreme power over the entire order, 
both houses and individuals, all of whom are directly subject to 
him. He dwells in Rome and is assisted by a council. The order 
is divided into provinces and over each is a provincial, elected for 
four years. Each friary has its prior, elected by the community 
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every four years^ The friars beloi^ not to the house or province 
in which they make their profession^ but to the order ; and it 
rests with the master-general to assign to each his place of 
residence. The manner of life was very austere — midnight office, 
perpetual abstinence from meat, frequent disciplines, prolonged 
fasts and silence. At St Dominic’s suggestion, and under his 
strong pressure, but not without considerable opposition, the 
general chapter determined that the poverty practised in the 
order should be not merely individual, as in the monastic orders, 
but corporate, as among the Franciscans ; so that the order 
should have no possessions, except the monastic buildings 
and churches, no property, no fixed income, but should live 
on charity and by begging. Thus, doubtless in imitation of the 
Franciscans, the Dominicans became a mendicant order. 

The extraordinarily rapid propagation of the institute suffered 
no diminution through the founder’s death ; this was mainly due to 
the fact that his four immediate successors in the gcncralate were 
men of conspicuous ability and high character. In a few years 
the Dominicans penetrated into Denmark, Sweden, Russia, 
Prussia and Poland, preaching and missionizing in the still pagan 
districts of these countries ; and soon they made their way to 
Greece and Palestine and thence to central Asia. St Hyacinth, a 
Pole received by St Dominic, during missionary journeys extend- 
ing over thirty-five years travelled over the north and cast of 
Europe and into Tatary, Tibet and northern China. In 1252 the 
pope addressed a letter to the Dominicans who were preaching 
“ among the Saracens, Greeks, Bulgarians, Kumans, Syrians, 
Goths, Jacobites, Armenians, Jews, Tatars, Hungarians.” 
From the 14th century until the middle of the 17th the Dominicans 
had numerous missions in Persia, India and China, and in the 
northern parts of Africa. They followed the Spanish and 
Portuguese explorers and conquerors both to the East and to the 
West, converting, protecting and civilizing the aborigines. On 
these missionary enterprises great numbers of Dominicans laid 
down their life for the Gospel. 

Another conspicuous field of work of the Dominicans lay in the 
universities. It had been St Dominic’s policy to aim at founding 
houses first of all in the great university towns— at Paris, 
Bologna, Palencia, Oxford. This pidicy was adhered to, and the 
Dominicans soon became a power in the universities, occupying 
chairs in those just named and in Padua, Cologne, Vienna, Prague 
and Salamanca. The scholastic doctors Albert the Great and 
Thomas Aquinas were the leaders in this side of Dominiain 
activity, and the order’s influence on the course of medieval 
theological development vras exercised mainly by these doctors 
and by the Dominican school of theology, which to this day has 
maintained the principles and methods elaborated by St Thomas. 

The Dominican name is in an especial way associated with the 
Inquisition, the office of Inquisitor in all countries, including 
Spain, having usually been held by Dominicans. The vicissitudes 
of the order have been much like those of other orders — ^periods 
of relaxation being followed by periods of revival and reform ; 
but there were not any reforms of the same histori«il importance 
as in most other orders, the policy having been to keep all such 
movements strictly within the organization of the order. In 1425 
Martin V. relaxed for some houses the law of corporate poverty, 
allowing them to hold property, and to have fixed sources of 
income ; and fifty years later Sixtus IV. extended this mitigation 
to the entire order, which thereby ceased to be mendicant. This 
change caused no troubles, as among the Franciscans, for it was 
felt that it did not touch St Dominic’s fundamental idea. 

The Friars Preachers came to England and were established at 
Oxford in 1221, and by the end of the century fifty friaries were 
founded all over England, usually in the towns, and several in 
Ireland and Scotland. In London they were first on the site of 
Lincoln’s Inn, but in 1275 they migrated to thfit now occupied 
by Ihrinting-hoasc Sqmire, and their name survives in Blackfriars 
Bridge. The only nunnery was at Dartford. At the Dissolution 
there were fifty-seven friaries (.see lists in F. A. Gasquet’s English 
Monastic Life, Catholic Dictionary and C. F. Palmer’s TAfe of 
Cardinal Howard y where historical notes arc added). In Mary’s 
reign some of the scattered friars were brought together and 
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established in Smithficld, and the remnant of the nuns were 
restored to Dartford. In 1559 these houses were .suppressed and 
the nuns and two friars expatriated, and for a hundred years there 
was no English Dominican community. But throughout the 
reigns of Elizabeth and the early Stuarts there wTre usually some 
Dominicans, either Englishmen professed in foreign monasteries 
or foreigners, labouring on the English mission or attached to the 
foreip embassies. In 1658 I>iar Thomas Howard (afterwards 
Cardinal) succeeded in establishing at Bomhem near Antwerp a 
house for the English friars. From that time there has always 
been an organized body of English Dominicans, again and again 
reduced almost to extinction, but ever sui^-iving ; it now has 
half a dozen thriving friaries. The Iri.sh province also survived 
the days of persecution and possesses a dozen friaries. In 1840 
Lacordaire restored the J* rcnch province. In 1 900 there w^ere 4350 
Dominicans, including lay brothers, and 300 friaries, scattered 
all over the world. Missionary work still holds a prominent 
place in Dominican life ; there are missions in Annam, Tongking 
and (!hina, and in Mesopotamia, Mosul and Kurdistan. They 
have also a remarkable school for Biblical studies and resea'*‘ch at 
Jerusalem, and the theological faculty in the Roman Catholic 
university at Fribourg in Switzerland is in their hands. There 
have l)een four Dominican popes : Innocent V. (f 1276), 
Benedict XL (t 1304), Pius V. (t 1572), Benedict Xlll. 
(t 1730); 

Tlic friarsform the “First Order ” ; the nuns, or Dominicanesses, 
the “ Second Order.” The latter may claim to have chrono- 
logical precedence over the friars, for the first; nunnery w'as 
established by St Dominic in 1206 at Prouille in the diocese of 
Toulouse, as a refuge for wonirn converted from the Albigen.sian 
hcrcs3^ The second convent was at San Sisto in Rome, also 
founded by Dominic himself. From that time the institute 
spread widely. The rule resembled that of the friars, except that 
the nuns were to be strictly enclosed and purely contemplative ; 
in course', of time, however, they undertook educational w'ork. In 
190C) there were nearly loo nunneries of the Second Order, with 
.some 1500 nuns. They have schools and orphanages in South 
Africa, especially in the Transvaal. 

A considerable number of other convents for women follow' the 
Rule of the “ Third Order.” This rule was not written until the 
15th century, and it is controverted whether, and in what sense, 
it can be held that the “ Third Order ” really goes back to St 
Dominic, or whether it grew up in imitation of the Franciscan 
Tertiaries. Besides the conventual Iertiari(.-.s, there are con- 
freaternities of lay men and women who strive to carry out this 
rule w'hile living their family life in the world (see Tertiariks). 
St Catharine of Siena was a Dominican Tertiary. 

Sw the aiitliontirs t:itc?cl in the .i.rl.icli.' Dominic, Saint ; 
also ITelyol, Hist, des nrdres fcligienx (1714), iii. cc. 24-20, aed Max 
Heimbuclier, Orden u. Kongregationen §§ S6-yi ; and C. F. 

Palmer, Life of Cardinal Howard (1807), which Ri\es a special account 
of the English Dominican province. (I'.. C. B.) 

DOMINIS, MARCO ANTONIO DE (1560-1624), Italian theo- 
logian and natural philo.sopher, was born of a noble Venetian 
family in 1560 in the island of Arbe, off the coast of Dalmatia. 
He was educated by the Je.suits in their colleges at Loreto and 
Padua, and is supposed hy .some to have joined their order ; the 
more usual opinion, however, is that he was dissuaded from doing 
.so by Cardinal Aldobrandini. For some time he* w'as employed as 
a teacher at Verona, as profe.ssor of mathoiviatics at Padua, and 
profc.ssor of rhetoric and philo.sophy at Brescia. In 1596 he was 
appointed to the bishopric of Segnia (Z«;ngg) in Dalmatia, and two 
years later was raisc'd to the archbishopric of Spalato and primacy 
of Dalmatia and Croatia. TIis endeavours to reform the Church 
soon brought him into conflict w'ith his suffragans ; and the 
intarference of the papal court with his rights as metropolitan, 
an altitude intensified by the quarrel between the papacy and 
Venice, made his position intolerable. This, at any rate, is the 
account given in his own apology— the Consilium profectionis-— 
in which he also states that it w’as these troubles that led him 
to those re.searches into ecclesiastical law, church history and 
dogmatic theology, which, w'hile confirming him in his love for the 
ideal of “ the true Catholic Church,” revealed to him how far the 
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papal system was from approximatmg to it. After a visit to 
Romc^ when he in vain attempted to gain the ear of Pope Paul V., 
he resigned his see in September i6i6, wrote at Venice his 
Consilium profecHoniSf and then went by way of Switzerland. 
Heidelberg and Rotterdam to England, where he arrived in 
December. He was welcomed by the king and the Anglican 
clergy with great respect, was received into the Church of Enghind 
in St Paul’s cathedral, and was appointed master of the Savoy 
(i6i8) and dean of Windsor (1619) ; he subsequently presented 
himself to the living of West Ilsley, Berkshire. Contemporary 
writers give no pleasant account of him, describing him as fat, 
irascible, pretentious and very avaricious ; but his ability was 
undoubted, and in the theological controversies of the time he 
soon took a foremost place. His published attacks on the papacy 
succeeded each other in rapid succession : the Papatus Romanus^ 
issued anonymously (London, 1617 ; Frankfort, 1618), the 
Scogli id naufragio Christiana, written in Switzerland (London, 
(?) i6j*8 ), of which English, French and Cierman translations also 
appeared, and a Sermon preached in Italian, &c., before the king. 
But his principal work was the De republica ecclesiastica, of which 
the first pfirt-- after revision by Anglican theologians — wjri 
published under royal patronage in Ixindon (1617), in which he 
set forth with a great display of erudition his theory of the church. 
In the main it is an elaborate treatise on the hi.storic organization 
of the church, its principal note being its insistence on the divine 
prerogatives of the (Catholic episcopate as against the encroach- 
ments of the papal monarchy. In 1619 Dominis published in 
l^ndf)n, with a dedication to James I., Paolo Sarpi’s Uistoria del 
Concilio Tridentmo, the MS. of which he had brought with him 
from Venice. It is chiiractcristic of tha man that he refused to 
hand over to Saipi a penny of the money present given to him by 
the king as a reward for this work. 

'Phree years later the ex-archbishop was back again in Rome, 
doing penance for his heresies in St Peter’s witli a cord round his 
neck. The reasons for this sudden revolution in his opinions, 
which caused grave scandal in England, hjive been much debated; 
it is probably no liliel on his memory, however, to say that they 
were connected with the hopes raised by tlie elevation of his 
kinsman, Alessandro T..udovisi, to the papal throne as Gregory XV. 
(1621). It is said that he was enticed back to Rome by the 
promise of pardon and rich preferment. If so, he was doomed to 
bitter disappointment. He had barely time to publish at Rome 
(1623) his reditus ex Angliae consilium, an abject repudiation 
of his anti-papal works as written “ non ex cordis sinceritate, non 
ex bona conscientia, non ex fide,” when Gregory died (July 1623). 
During the interregnum that followed, the proceedings of the 
Tn(iuisition against the archbishop were revived, and they 
continued under Urban VIll. Before they were concluded, 
however, Dominis died in prison, on the 8th of Scptemlxjr 1624. 
Even this did not end his trial, and on the 20th of December 
judgment was pronounced over his corpse in the church of Santa 
Maria sopra Minerva. By order of the Inquisition his body was 
taken from the coffin, dragged through the streets of Rome, 
and publicly burnt in the (]ampo di Fiore. By a strange irony of 
fate the publication of his Reditus consilium was subsequently 
forbidden in Venice lK;cause of its uncompromising advocacy 
of the supremacy of the pope over the temporal powers. As a 
theologian and an ecclesiastic Dominis was thoroughly dis- 
credited ; as a man of science he was more happy. He was the 
first to put forward a true theory of the rainbow, in his De radiis 
visus et lucis in vitris perspectivis et iride (Venice, i6ii). 

Scp the article by Canon G. G. Perry in the Diet. Nat. Biog., and 
that by Bcnrath in llcrzog-Hauck, Realencyklopddie (ed. 189S), iv. 
p. 781, when*, a full bibliography is given. Also H. Newlaiid, Life 
and Contemporaneous Church History of Antonio de Dominis (Oxford. 

1850). 

DOMINOES, a game unknown until the i8th century, and 
probably invented in Italy, played with twenty-eight oblong 
pieces, or dominoes, known also as cards or stones, having ivor}’’ 
faces backed with ebony ; from this ebony backing, as resembling 
the cloak (usually black) called a domino (see Mask), the name 
is siiid to be derived. Cardboard dominoes to be held in the hand 
are also in use. The face of each card is divided into two squares 


by a black line, and in each square half the value of the card 
is indicated by its being either a blank or marked with one or 
more black pips, generally up to six, but some sets run as high 
as double-nine. There are various ways of playing dominoes 
described below. 

The Block and Draw Games, — The dominoes are shuffled face down- 
wards on the table. The lead is usually decided by drawing for the 
highest card, but it is sometimes held that any doublet takes pre- 
cedence. The cards are tlien reshuffled, and each player draws at 
random the number of cards required for the particular form of the 
game, usually seven. The cards left behind are called the stock. 
To play a card is known technically as to pose. The leader poses first, 
generally playing liLs highest domino, .since at the end the player 
loses according to the number of pips in the card.s he has left in bis 
hand. By some rules, a player after playing a double may play 
another card which matches it : e.g. if he plays double-six he may 
play another card which has a six at one end. The second player 
ha.s to match the leader's pose by putting one of his cards in juxta- 
osition at one end, i.e. if the leader plays four-five, the second player 
as to play a card which contains either a four or a five, the five Ixiing 
applied to the five, or the four to the four. Doublets arc placed 
d cheval {crosswise). If a player cannot match, he says “go,” and 
his opponent plays, unless the Draw game the usual game — is 
being played, in which case the player who cannot match draws from 
the slock (two cards must always be left in the stock) till he takes 
a card that matches. If a player succeeds in posing all his cards, lie 
calls ” Domino I ” and wins the hand, scoring as many points as 
there are pips on the cards still held by his opponent. If neither 
player can match, that player wins who' has the fewest pip.s left in 
his hand, and he scores as many points as are left in the twro hands 
combined (sometimes only the excess held by his opponent) ; but 
when a player has called ” Go 1 ” his adversary must match if he can, 
in which case the other player may be abli; to match in turn. A 
game; is generally 100 points. 

All Fives (or Each player lakes five cards. If the 

leader poses either doublci-livc, six-four, five-blank, or three-two, he 
scores the number of pips lliat are on the card. If in the course o1 
play a player am play such a card as makes the sum of the end pips, 
5, lo, 15 or 20, he scores that number ; e.g. if to two-four he can play 
double-four (4 cheval) he scores 10 ; if to six-ono he plays six-four lie 
scores 5. He must pose if he can match ; if he cannot, he draws till 
he can. Scores are called and taken immediately. At the point of 
domino, the winner scores in points the multiple of five whicli is 
nearest to the number of pips in hi.s adversary's hand : e.g. he scores 
25 if his adversary has 27 pips, 30 if he has 28. If neither hand can 
match, the lowest number of pips wins, and the score is taken as 
before, without addition or subtraction, according to the adversary ’.s 
pips. 

All Threes is played in the same manner as Muggins, save that 
three or some multipilc of three are aimed at. 

Threes-and- Fives is similar, but only one point is scored for each 
five or three made at the two ends, though they can be scored in 
combination. Thus A plays .six- five ; B six-one ; B scores 2 points 
for 5-1 (two threes). A plays one-five ; B double five ; B now scores 
8 more, 5 for five threes and 3 for tlirce fives, 

Domino-Whist is played by four players. Partners are drawn for 
as at Whist, the player drawing the highest card leading. Each 
player takes seven cards. There are no tricks, trumps or honours. 
The card.s are played as in ordinary dominoes, a hand being finished 
when one of the jilaycrs plays his last card, or when both ends arc 
blocked. Pips are then counted, and the holder or holders of the 
highest number score to their debit the aggregate number of points. 
The side that is first debited with 100 pointe loses the game. Strength 
in a suit is indicated by the lead ; i.e. a lead of double- blank or 
double-six implies strength in blanks or sixes respectively. 

Matador {Iroxn the Spanish word meaning ” killer,” i.e. of the bull 
in a bull-fight). This is a favourite and perhaps the most scientific 
form of the game. It is played on a different principle from the 
preceding variations, the object being not to match the end number, 
but to pose such a number, as. added to the end, wdll make seven ; 
e.g. to a five a two must be played, to a three a four. &c. Seven 
domincx;s are drawn and the highest double begins. When a player 
cannot make a seven on either end he must draw from the stock until 
he .secures a card that will enable him to make seven, two cards 
remaining in the stock. As Matador is played wi Ih dominoes no higher 
than .six, a blank means the blocking of that end. In this case no 
further play can take place at that end excepting by posing a matador, 
which may be played at any time. There are four matadors, the 6-1, 
5-2, 4-3 and double-blank. It is often better to draw one or more 
fresh cards than to play one's last matador, as it may save the game 
at a critical juncture. In posing a double counts as a single number 
only, but in scoring the full number of pips is counted. When the 
game has been definitely blocked the player whose pips aggregate the 
lower number scores the number of ^e combined hands (sometimes 
only the excess in his opponent's hand), the game being usually 100. 
Matador can be played by three persons, in which ca.se the two having 
the lowest scores usually combine against the tlireatcning winner ; 
and also by four, either each for himself or two on a side. 
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Other varieties of the gfame not often played are the Bergen game, 
Sevastopol and Domino Loo. ^ ^ , 

See Card and Table Games by HolTmann (London, G. Routledge 
& Sons). 

DOMINUS (from an Indo-European root dam-, cf. Gr. 
to subdue, and Eng. “ taine ”), the Ijitin word for master or 
owner. As a title of sovereignty the term under the republic at 
Rome bad all the associations of the Greek rvpavvo^ ; refused 
during the early principate, it finally became an official title of 
the Roman emperors under Diocletian. Dofninus, the French 
equivalent being sieut, was the Latin title of the feudal (superior 
and mesne) lords, and also an ecclesiastical and academical title. 
The ecclesia.stical title was rendered in English “ sir,” which w^ 
a common prefix before the Reformation for parsons, as in 
“ Sir Hugh Evans ” in Shakespeare's Merry W ives oj W indsor. The 
academical use was for a bachelor of arts, and so is still used at 
Cambridge and other universities. The .shortened form “ dom 
is used as a prefix of honour for ecclesiastics of the Roman 
Clhurch, and especially for members of the Benedictine and other 
religious orders. The same form is also a title of honour in 
Portugal, as formerly in Brazil, used by memlx?rs of the blood 
royal and others on whom it has l>een conferred by the sovereign. 
Tlie Spanish form “ don ” is also a title, formerly applicable only 
to the nobility, and now one of courtesy and respect applied to 
iin y member of the better classes. The feminine form ‘‘ donna ’ 
is similarly applied to a lady. The English colloquial use of 
“ don ” for a fellow or tutor of a collep at a university is derived 
either from an application of the Spani.sh title to one haying 
authority or position, or from the academical use of dominus. 
The earliest use of the word in this sense appears, according to the 
New English Dictionary, in South’s Sermons (1660). An English 
corruption ‘‘ dan ” was in early use as a title of respect, equiva- 
lent to ” master.” The particular literary applic.iition to poets is 
due to Spemser’s use of “ Dan Chaucer, well ol English undef\ led ” 
(Faery Queen, IV. ii. 32). 

DOMltlAN (Titus Flavius Domitianws), Roman emperor 
A.P. 81-96, the second son of Titus Flavius Vespasian^ imd 
Flavia Domitilla, twelfth of the ( aesars, and third of the Flavian 
dynasty, was bom at Rome on the 24th of October a.d. 5*. 
When Vespasian was proclaimed emperor at Alexandria, Domitian 
escaped with difficulty from the temple of the (,apitol, which had 
been set on fire by the Vitellians, iuid remained in hiding till his 
father’s party proved victorious. After the fall of Vitellius he 
was saluted as Cae.sar, or prince imperial, by the troops, obtairied 
the city praetorship, and wjis entrusted with the administration 
of Italy till his father’s return from the East. But although in 
his father’s lifetime he several times filled the office of consul, and 
after his death was nominally the partner in the empire writh his 
brother Titus, he never took any part in public business, but 
lived in great retirement, devoting himself to a life of pleasure 
and of literary pursuits till he succeeded to the throne. Ihc 
death of Titus, if not hastened by foul means, was at least eagerly 
welcomed by his brother. Domitian’s succession (on the 13th of 
September 81 ) was unquestioned, and it would .seem that he had 
intended, so far as his weak volition and mean abilities would 
allow, to govern well. Like Augustus, he attempted a re-forma- 
tion of morals and religion. As chief pontiff he inquired rigoroasly 
into the character of the vestal virgins, three of whom wtfc buried 
alive ; he enforced the laws against adultery, mutilation, and the 
grosser forms of immorality, and forbade the public acting of 
mimes. He erected many temples and public buildings (amongst 
them the Odeum, a kind of theatre for musical performances) and 
restored the temple of the Capitol. He passed many sumptuary 
laws, and issued an edict forbidding the over-cultivation of vines 
to the neglect of corn-growing. Fimilly, he took a personal share 
in the administration of justice at Rome, checked the activity of 
the informers (delalores), and excrci.sed a jealous supervision over 
the governors of provinces. Such public virtues at first counter- 
balanced his private vices in the eyes of the people. Domitian 
was the first emperor who arrogated divine honours in his life- 
time, and claused himself to lie .styled Our Lord and God in public 
documents. Doubtless in the poems of writers like Martial this 


deification was nothing but fulsome flattery, but m the case of 
the provincials it was a sincere tribute to the impersonation of 
the Roman Empire, as the administrator of good government 
and the peacemaker of the world. Even when Rome and Italy 
smarted beneath his proscriptions and extortions, the province-s 
w^ere undisturbed. 

Though he took the title of imjierator more than twenty times, 
and enjoyed at least one triumph, Domitian s military achieve- 
ments were insignificant. He defeated the ('hatti, annexed the dis- 
trict of the Taunus, and established the Limes as a line of defence ; 
but he suffered defeats at the hands of the Quadi, Sariratae and 
Marcomanni ; iii Dacia he received u severe check, and was 
obliged to purchase [x;ace (90) from Dexebalus by the payment of 
a large sum of money and by guaranteeing a j'carly tribute— the 
first instance in Roman history. His jealousy was provoked by 
the successes of Agricola in Britain, who was recalled to Rome (85) 
in tlie midst of his conquests, condemned to retirement, and 
|X^rhaps removed by poison. The revolt of Antonius Saturninus, 
the commander of the Roman forces in Upper Ciermany (88 i»r 89), 
marks the turning- pi-iint in his reign (on the date .see II. Schiller, 
Geschichle der romischen Kaiserzeit, i. pt. 2, p. 524, note 2). It was 
speedily crushed ; but from that moment Domitian's character 
changed. He got rid of all whom he disliked on the charge of 
having taken part in th(‘ conspiracy, and no man of eminence war* 
safe iigainst him. He was in constant fear of assassination and 
distrusted all around him. During the last three years of his life 
his Ixihaviour was that of a madman. He sentenced to death his 
own cousin and nephew by marriage, IHavius Clemens, whose 
wife he bcUiished for her supposed leaning towards Judaism 
(Christianity). A conspiracy among his %)wn freedmen — .set on 
foot, it is said, by his wife Dornitia Longina, who knew her own 
life to be threatened — cut short his (mccr. He was stabl>cd in Ins 
bedroom by a freednmn of Clemens named Stephanus on the i8th 
of Scpteml^r 96. 

Autmoritiks. Ancient. — Tacitus, Histories, iii. iv. ; Suetonius, 
Domitian ', Dio Cassius Ixvi., Ixvii. ; Tacitus, Af^ucola, i«*22. 
Modem accounts bv A. Inibof, T, Flavius Doniitianus (Halle, 3 t> 57 )» 
which, while not claiming any special originality, is based on a 
conscientious study of authorities ; A. Ilalberstadt, De iwperatoris 
Domituifti '^‘forihus cl rebus (Amsterdam, i877)» attempt to 
rehabilitate Domitian; S. Gscll. Essai suv le re^ne de Vempeteur 
Domitien (iRy^), very complete in every respect; H. Schiller (as 
above), pp. 520-538 ; C, Merivale, Hist, of the Romans under the 
Empire, cli. *61. 62. For Domitian’s attitude towards Christianity 
see V. Schultze in Herzog-lTaiick's Realeueykfopadie fiir protestan 
tiseko Theologic, iv. (1R98) ; Sir W. M. Ramsay, The Chinih in the 
Roman Empire (1903); E. ('•. Hardy. Chfistiauiiy and the Roman 
Government (1894) ; J. B. Bury, Aj^pendix K to vol. ii. of his edition 
of Gib!)Oii. 

DOMBEMY-LA-PUCELLE, a village of ea.stern France, in the 
department of Vosges, on the left, bank of the Meuse, 7 m. of 
Ncufchfitcau by road. Toy). ( 1 906) 233. Domremy was the birth- 
place of Joan of Arc, and the cottage in whir.h she was born still 
stands. 'Above the door are the arms of France and of Joan ol Arc 
and an inscription of 1481 reading “ Vive labeur ; yivc le roi 
Louys.” There are .several monuments to the heroine, and a 
modern basilica has licen erected in her honour on a neighbouring 
hill, where .she is .said to have heard tlie voices in obcdienci; to 
which she took up the sword. The story of the heroine is annually 
celebrated by a play in which the villagers take part. 

DON (anc. Tanais), a river of European Russia, called Tuna or 
Duna by the Tatars, rising in Lake Ivan (580 ft. above .sca-lcvcl) 
in the government of Tula, where it has communication with 
the Volga by means of the Vepifan ( anal, wdiich links it with the 
Upa, a tributary of the Oka, wliich itself enters the Volga. J he 
Don, after curving cast through the government of Ryazan, 
flows generally .south through the governments of Tambov, Orel, 
Voronezh and' the Don Co.ssacks territory, describing in the lasl- 
namecl a sweeping loop to the east, in the course of which it 
approaches within 48 m. of the Volga in 49® N. In the middle of 
the Don Cossacks territory it turns definitely .south-west, and 
finally enters the north-cast extremity of the Sea of Azov, form- 
ing a delta 130 sq. m. in extent. Its total length is 1325 m., and 
its drainage area is calculated at 166,000 sq. m. Ihe average fall 
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of the river is about 5} in. to the mile. In its upper course^ which 
may be regarded as extending to the confluence of the Voronezh 
in 51° 40*, the Don flows for the most part through a low-lyings 
fertile country^ though in the government of Ryazan its banl^ 
are rocky and steep^ and in some places even precipitous. In the 
middle division, or from the mouth of the Voronezh to the point 
where it makes its nearest approach to the Volga, the stream cuts 
its way for the most part through Cretaceous rocks, which in many 
places rise on either side in steep and elevated banks, and at 
intervals encroach on the river-bed. A short distance below the 
town of Rostov it breaks up into several channels, of which the 
largest and most southern retains the name of tlie river. Before 
it receives the Voronezh the Don has a breadth of 500 to 700, or 
even in a few places 1000 ft., while its depth varies from 4 to 20 ft.; 
by the time it reaches its most eastern point the depth has 
increased to 8-50 ft., and the ordinary breadth to 700-1000 ft., 
with an occasional maximum of 1400 k. ; in the lowest division 
the depth is frequently 70 ft., and the breadth in many places 
1870 ft. (Generally speaking, the right liank is high and the left 
flat and low. Shallow reaches are not uncommon, and there arc 
at least seven considerable shoals in tht; south-western part of the 
course ; partly owing to this cause, and partly to the scarcity of 
ship-timber in the Voronezh government, the Don, although 
navigable as far up as Voronezh, does not attain any great 
importance as a means of communication till it reaches 
Kachalinskaya in the vicinity of the Volga. From that point, 
or rather from Kalach, where the railway (built in 1862) from the 
Volga has its western terminus, the traffic is very extensive. Of 
the tributaries of the river, the Voronezh, the Khoper, the 
Medvyeditsa and the Donets are navigable — the Donets having a 
course of 680 m., and during high water affording access to the 
government of Kharkov. 1 ’he Manych, another large affluent on 
the left, marks the ancient line of water connexion betwetm the 
Sea of Azov and the Caspian Sea. The lower section of the Don is 
subject to two annual floods, of which the earlier, known as the 
“ cold water,” is caused by the melting of the snow in the cxmntry 
of the Don Cossiicks, and the later, or the “ warm water,” is due 
to the same process taking place in the region drained by the 
upper parts of the stream. About the l)eginning of June the river 
begins to subside with great rapidit y ; in August the water is very 
low and navigation almost ceases ; but (jccasionally after the 
September rains the traffic with small craft is again practicable. 
Since the middle of the i8th century there have lx‘en five floods of 
extraordinary magnitude, — namely, in 1748, 1786, 1805, 1820 and 
1845. The river is usually closed by ice from November or 
December to March or April, and at rare intervals it freezes in 
October. At Aksai, in the delta, it remains open on the average 
for 250 days in the year, at the mouth of the Medvyeditsa for 239, 
and at Novo-Cherkask, on another arm of the delta, for 246. This 
river supports a considerable fishing population, who despatch 
salt fish and caviare all over Russia. Salmon and herrings arc 
taken in large numljers. (P. A. K. ; J. T. Be.) 

DON, a river in the south of Aberdeenshire, Scotland, rising in 
peat-moss to the east of Glen Avon on the borders of Banffshire, 
at a height of nearly 2000 ft. above the sea. It follows a generally 
easterly course, roughly parallel with that of the Dee, and a few 
miles to the south of it, falling into the North Sea close to Old 
Aberdeen, after a run of 82 m. At the mouth the two rivers 
are only 2 J m. apart. Like its greater neighbour, the Don is an 
excellent salmon stream. On the left its chief affluents are the 
Ernan, Nochty, Bucket and Uric ; on the right, the Conrie, 
Carvie, Deskry and Strow. The principal places of interest 
on its banks are Strathdon, Towde, Kildrumroy, Alford, Keig, 
Monymusk, Inverurie, Kintore and Dyce. 

DONAGHADEE, a market town of Co. Down, Ireland, in the 
north parliamentary division, near the south of Belfast 1 xiugh, on 
the Irish Giiumel, 25 m. E. by N. of Belfast by a branch of the 
Belfast and Co. Dovm railway. Pop. (1901) 2073. It is the 
nearest port in Ireland to Great Britain, being 21^ m. S.W. of 
Portpatrick in Wigtownshire. Telegraph and telephone cables 
join these ports, but a regular passenger route does not exist owing 
to the unsuitability of Portpatrick. Donaghadee harbour admits 


vessels up to 200 tons. On the north-east side of the town there 
is a rath or encampment 70 ft. high, in which a powder magazine 
is erected. The parish church dates from 1626. There are two 
holy wells in the town. The town is frequented as a seaside 
watering-plac'e in the summer months. 

DONALDSON, SIR JAMES (1831-- ), Scottish classical 

scholar, educational and theological writer, was bom at Aberdeen 
on the 26th of April 1831. He was educated at Aberdeen 
University and New College, London. In 1854 he was appointed 
rector of the Stirling high school, in 1866 rector of that of 
Edinburgh, in 1881 professor of humanity in the university of 
Aberdeen, and in 1890 principal of the university of St Andrews, 
by the Universities (Scotland) Act. His chief works are : 
Modern Greek Grammar (1853) ; Lyra Graeca (1854), specimens of 
Greek lyric poetry from Cailinus to Soutsos ; A Critical History 
of Christian Literature and Doctrine from the Death of the Apostles 
to the Nicene Council (i.-iii., 1864-1866; new cd. of i. as The 
Apostolical Fathers^ 1874), a book unique of its kind in England 
at the time of its appearance and one which adds materially 
to the knowledge of Christian antiquities us deduced from 
the apostolic fathers; Lectures on the History of Education in 
Prussia and England (1874) ; 2 'he Westminster Confession of 
Faith and the Thirty-Nine Articles of the Church of England (1905) ; 
Woman, her position and influence in ancient Greece and Rome 
(1907). He was knighted in 1907. 

DONALDSON, JOHN WILLIAM (1811-1861), English philo- 
logist and biblical critic, was born in London on the 7th of June 
1811. He was educated at University College, Ixmdon, and 
Trinity College, Cambridge, of which society he subsequently 
became fellow. In 1841 he was elected headmaster of King 
Edward's .school, Bury St Edmunds. In 1855 resigned his 
post and returned to Cambridge, where his time w'us divided 
between literary work and private tuition. He died on the 10th 
of February 1861. He is remembered as a pioneer of philology 
in England, and as a great scholar in his day, though much of 
his work is now obsolete. Tlie New Cratylus (1839), the book on 
which his fame mainly rests, was an attempt to apply to the 
Greek language the principles of comparative philology. It was 
foimded mainly on the comparative grammar of Bopp, but a 
large part of it was original, Bopp's grammar not being completed 
till ten years after the first edition of the Cratylus, In the 
Varronianus (1844) the same method was applied to Latin, 
Umbrian and Oscan. His Jashar (1854), written in Latin as an 
appeal to the learned world,and especially to German theologians, 
was an attempt to reconstitute the lost biblical book of Jashar 
from the remains of old songs and historical records, which, 
according to the author, are incorporated in the existing text of 
the Old Testament. His bold views on the nature of inspiration, 
and his free handling of the sacred text, aroused the anger cf the 
theologians. Of his numerous other works the most important 
arc The Theatre of the Greeks ; The History of the Literature of 
Ancient Greece (a translation and completion of C. O. Miillcr’s 
unfinished work) ; editions of the Odes of Pindar and the Antigone 
of Sophocles ; a Hebrew, a Greek and a I.Atin Grammar. 

DONATELLO (diminutive of Donato) (r. 1386-1466), Italian 
sculptor, was the son of Niccolo di Betto Bardi, a mernlwr of the 
Florentine Woolcombers' Gild, and w^as bom in Florence probably 
in 1386. The date is conjectural, since the .scanty contemporary 
records of Donatello’s life arc contradictory, the earliest docu- 
mentary reference to the master bearing the date 1406, when 
a payment is made to him as an independent sculptor. That 
Donatello was educated in the house of the Martelli family, as 
staled by Vasari, and that he owed to them his introduction to his 
future friend and patron, Cosimo de’ Medici, is very doubtful, in 
view' of the fact that his father had espoused the cause of the 
Albizzi against the Medici, and was in consequence banished from 
Florence, where his property was confiscated. It is, however, 
certain that Donatello received his first training, according to 
the custom of the period, in a goldsmith’s workshop, and that he 
worked for a short time in Ghiberti’s studio. He was too young 
to enter the competition for the baptistery gates in 1402, from 
which Ghiberti issued victorious against Brunelleschi, Jacopo 
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della Quercia, Niccolb d*Arezzo and other rivals. But when 
Brunelleschi in his disappointment left Florence and went to 
Rome to study the remains of classic art he was accompanied by 
young Donatello. Whilst pursuing their studies and excavations 
on classic soil, which made them talked about amongst the 
Romans of the day as “ treasure seekers,” the two young men 
made a living by working at the goldsmiths’ shops. This Roman 
sojourn was decisive for the entire development of Italian art in 
the 15th century, for it was during this period tliat Brunelleschi 
undertook his measurements of the Pantheon dome and of other 
Roman buildings, which enabled him to construct the noble 
cupola of S. Maria tlel Fiore in Florence, while Donatello acquired 
his knowledge of classic forms and ornamenUtion. The two 
masters, each in his own sphere, were to liecome the leading 
spirits in the art movement of the 15th centiuy. Brunelleschi’s 
buildings and Donatello’s monuments arc the supreme expression 
of the spirit of the early Renaissance in architecture and sculpture 
and exercised a potent influence upon the painters of that age. 

Donatello probably did not return to Florence lief ore 1405, 
since the earliest works in that city that can be traced to his chisel 
are two small statues of “ prophets ” for the north door of the 
cathedral, for which he received payment in Novemlxir 1 406 and in 
the beginning of 1408. In the latter year he was entrusted with 
the important commissions for the marble “ David,” now at the 
Bargello, and for the colossal seated figure of “St John the 
Evangelist,” which until 1 588 occupied a niche of the old cathedral 
fac^ade, and is now placed in a dark chapel of the Duomo. We 
find him next employed at Or San Michele, where Ixi tween 1340 
and 1406 only four of the fourteen niches had been filled. As the 
result of a reminder .sent by the Signory to the gilds who had 
undertaken to furnish the statues, the services of Ciuffagni, Nanni 
di Banco, Ghiberti and Donatello were enlisted, and Donatello 
completed between 141 2 and 1415 the“St Peter,” the St George” 
(the original, now in the Bargello, has been replaced by a copy) 
and the St Mark.” lie probably also assisted Nanni di Banco in 
his group of four saints. To this early period — in spite of Dr 
Bode’s contention, who places it about twenty years later — 
Ixdongs the wooden crucifix in S. Croce, the most striking instance 
of Donatello’s realism in rendering the human form and his first 
attempt at carving the nude. It is said that this crucifix w'as 
executed in rivalry witli Brunelleschi’s noble work at S. Maria 
Novella, and that Donatello, at the sight of his friend’s work, 
exclaimed, “ It has been left to you to shape a n;al Clirist, whilst 1 
have made a peasant.” In this early j^oup of statues, from the 
prophets for the cathedral door to the “St George,” can be 
followed the gradual advance from Gothic stiffness of attitude and 
draping to a forceful rendering of the human form and of move- 
ment, which is a distinct approach to the cla.ssic ideal ; from 
the massiveness of the heavily draped figure to easy p<fise and 
muscular lithencss. All these figures were earthed in marble and 
are admirably conceived in relation to their architectural setting. 
In fact, so strong is this tendency that the “ St Mark,” when 
inspected at the master’s workshop, was disapproved of by the 
heads of the Gild of Linen-weavers, but aroused public enthusiasm 
when placed in situ, and at a later date received Michelangelo’s 
unstinted admiration. 

Between the completion of the niches for Or San Micliele 
and his second journey to Rome in 1433, Donatello was chiefly 
occupied with statuary work for the campanile and the (cathedral, 
though from this period dates the bronze figure of the Baptist 
for the christening font of Orvieto Cathedral, which was never 
delivered and is now among the treasures of the Berlin museum. 
This, and the “ St Louis of Toulouse,” which originally occupied 
a niche at Or San Michele and is now badly placed at S. (joce, 
were the first works in bronze which owed their origin to the 
partnership of Donatello with Michelozzo, who undertook the 
casting of the models supplied by his senior. Tlie marble statues 
for the campanile, which are cither proved to l)e Donatello’s 
by documentary evidence or can be recognized as his w'ork 
from their style, are the “ Abraham,” wrought by the master 
in conjunction with Giovanni di Bartolo (il Rosso) ; the 
“ St John the Baptist ” ; the so-called “ Zuccone” (Jonah?); 
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“ Jeremiah ” ; “ Habakuk ” (?) ; the unknown ” prophet ” 
who is supposed to bear the features of the humanist Poggio 
Bracciolini ; and possibly he may have had a share in the 
completion of the “ Joshua ” commenced by Ciuffagni in 1415. 
All these statues, and the “ St ] ohn ” at the Bargello, mark a Ixdd 
departure from the statuesque balance of the “ St Mark ” and 
“ St George ” to an almost instantaneous impression of life. Tlie 
fall of the draperies is no longer arranged in harmonious lines, but 
is treated in an accidentixl, massive, bold manner. At the same 
time the heads are no longer, as it were, impersonal, but almost 
cruelly realistic character portraits of actual people, just as the 
arms and legs and necks are faithfully copied from life with all 
their angularities and deviations from the lines of Ixiauty. During 
this period Donatello executed some work for the baptismal font 
at S. Giovanni in Siena, which Jacopo della Quercia and his 
.^istants had begun in 1416. Though the Florentine s share in 
it is confined to a relief which may huN^e l)een designed, or even 
begun, by Jacopo, and a few statuettes, it is of considerable 
importance in Donatello’s life-work, as it includes his first 
attempt at relief sculpture— except the marble relief on the socle 
of the “St George”— his first female figure.s, — “Faith” and 
“ Hope,” and his first putti. The relief, “ Herod’s Feast,” shows 
already that pow'er of dramatic narration and the skill of express- 
ing the deptli of space by varying the treatment from plastic 
roundness to the finest stiacciato, which was to find its mature 
expression in the panels of the altar of S. Antonio in l^idua and of 
the pulpit of S. lx)renzo in Florence. Tlie casling of the pieces 
for liie Siena font was prol)al)ly done by Michelozzo, who is also 
credited w'ith an important share in the next two monumental 
works, in the designing of which Donatello had to face a new 
problem — the tomb of John XXIll. in the baptistery (begun 
about 1425), and that of Cardinal Branciicci at S. Angelo a Nilo in 
Naples (executed in Pisa, 1427). The noble recumbent figure of 
the defunct on the former, the relief on the sarcophagus, and tlie 
whole architectural design, are unquestionably due to Donatello; 
the figure of the pope is the most beautiful tomb figure of the 1 5th 
century, and served as the model on which Rossellino, Desiderio, 
and other sculptors of the following period based their treatment 
of similar problems. Donatello’s share in the Naples monument 
is prolxibiy confined to the characteristic low relief of the 
“ Ascension.” The baptistery tomb sliows how completely 
Donatello had mastered the forms of Renaissance architecture, 
even before his second visit to Rome. An earlier proof of his 
knowledge of classic art is his niche for the “ St Louis ” at Or S. 
Michele, now occupied by Verrocchio’s “ Chri.st and St Thomas.” 
Similar in treatment to llu; “ Ascension ” relief is the “ t'harge ti> 
St Peter ” at South Kensington, which is almost impressionistic 
in its suggestion of distance and intervening atmosphere expre.ssed 
by the extreme slightness of the relief. Another important work 
of this period, and not, as Vasari maintains, of Donatello’s youth, 
is the “ Annunciation ” relief, with its wealth of delicately 
wrought Renaissance motijs in the, architectural settings 

W&m Cosimo, the greatest art patron of his time, was exiled 
from Florence in 1433, Michelozzo accompanied him to Venice, 
whilst Donatello for the .s«*cond time went to Rome to drink once 
more at the source of ckissic art. The two works w'hich still 
testify to his presence in this city, the “ Tomb of Giovanni 
Crivelli ” at S. Maria in Aracoeli, and the “ (‘iboriuni ” at St 
Peter’s, Ixjar the stamp of classic influence. Donatello’s return to 
I^orencc in the following year almost coincides with ('osimo’s. 
Almost immediately, in May 1434, he signed a contract for the 
marble pulpit on the facade of Prato cathedral, the last w'ork 
executed in collaboration with Michelozzo, a veritable bacchan- 
alian dance of half-nude putti, pagan in spirit, passionate in it.s 
wonderful rhythmic movement — the forerunner of the “ singing 
tribune ” for Florence (cathedral, at which he worked inter- 
mittently from 1433 to 1440, and which is now restored to its 
original complete form at the mu.seum of the Opera del Duomo. 
But Donatello’s greatest achievement of his “ classic period ” is 
the bronze “ David ” at the Bargello, the first nud<j statue of the 
Renaissance, the first figure conceived in the round, independent 
of any architectural surroundings — graceful, well-proportioned. 
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superbly balanced, suggestive of Greek art in the simplification 
of form, and yet realistic, without any striving after ideal pro- 
portions. The same tendencies are to be noted in the bronze 
piitlo at the Bargello. 

In 1443 Donatello was invited to Padua to undertake the 
decoration (»f the high altar of S. Antonio, but in the period 
preceding his departure he not only assisted Brunelleschi in the 
decoration of the sacristy of S, T-o^enzo, towards which the bronze 
doors are his chief contribution, but found time to chisel, or model 
in wax or terra-cotta, for Cosimo and other private patrons, most 
of the portrait busts and small reliefs, which are now distributed 
over the museums of the world. His first work in Padua was the 
bronze crucifix for the high altar, a ^✓ork immeasurably superior 
to the early wooden crucifix at S. Croce, both as regards nobility 
of expression and subtlety of form. In the very year w'hen 
Donatello arrived in Padua the famous Condottiere Krasmo de’ 
N'lrni, cjilled Gattamelata, had died, and when it was decided to 
honour his memory with an equestrian statue, it was only natural 
that this master should lx? chosen to undertake a task from the 
difficulties of which all others may well have shrunk — ^had shrunk, 
indeed, since classic times. This commission, and the reliefs and 
figures for the high altar, kept Donatijllo in Padua for ten years, 
though during that time he visited Venice (where he carved the 
wooden “ St John ” at the Frari) and probably Mantua, Ferrara 
and Modena. At least, he wits in communication with Borso d* 
Este of Modena about a project for an equestrian statue, and had 
to give expert opinion about two equestrian statues at Ferrara. 
In his workshop in Padua he gathered around him quite a 
small army of assistants, stone-carvers, metal-workers, painters, 
gilders and bronze-casters. I'he Gattamelata was finished and 
set up in 1453 — ^a work powerful and majestic in its very repose ; 
there is no striving for dramatic effect, no exaggerated muscular 
action, but the whole thing is dominated by the strong, energetic 
head, which is modelled with the searching realism of theZuccone 
and the Poggio heads. The high altar, for which Donatello 
executed twenty-two reliefs, seven statues and the crucifix, was 
completed in 1450, but had subse<iuently to undergo many 
changes, in the cour.se of which the original disposition of the 
sculptures was entirely lost sight of, the present arrangement 
biaiig due to ('amillo Boito (1895)- The chief features of the altar 
are the wonderfully animated and dramatic bronze reliefs, four in 
number, of the “ Miracles of St Anthony.” 

With the exception of another visit to Siena in 1457, of which 
the bronze “ St John ” in the Ciithedral is a reminder, Donatello 
spent the remaining years of his life in Florence. Closely akin 
to the rugged “ St John ” at Siena, and therefore probably 
contemporaneous, is tlie repulsively ugly, emaciated “ Magdalen ” 
at the baptistery in Florence. The dramatic intensity of the 
“ Judith ” group in the Loggia de' I^nzi, which was originally 
placed in the court of the Medici Palace, marks it as belonging 
to the post-Paduan period of the miistcr's life. His last work of 
impt)rt;ince was the bronze reliefs for the pulpit of S. Lorenzo, 
commissioned about 1460, and finished after Donatello’s death 
by his pupil Bertoldo. The reliefs of the “ Flagellation ” and 
“ Crucifixion ” at the Victoria and Albert Museum are typical 
examples of the master’s style at this closing period of his life. 
He died on the 1 3tli of December 1466. 

.\s happened subsequently to Velazquez and Frans Hals, 
Donatello, whose supreme mastery had l)een acknowledged by 
Michelangelo, Raphael and the other giants of the late Renais- 
sance, almost sank into oblivion during the 18th and early 19th 
centuries, and only in comparatively recent times has he been 
restored to the eminent position which is his due in the history of 
art. The full power of his genius was only revealed to the world 
when, at the (juincentenary celebration of his birth, the greater 
fxirt of his life-work was brought together in Florence. Tne large 
liall at the Bargello has ever since been devoted to the display of 
his works, the numerous original bronzes and marbles and terra- 
cotUis being supplemented by casts of works at other places, sucli 
as the colossal Gattamelata monument. 

Authorities. — Before the date of the Florence exhibition in i8S6 
the o:\ 1 y booki; on the subject of Donatello - apart from references in 


general histories of art — were Pastor's DonaUllo (Giessen, 1882) and 
Semper 's Donatello, seine Zeit und seine Schule (Vienna, 1875). Since 
then the great Florentine sculptor has received attention from many 
of the leading art writers, though England has only contributed a 
not very complete record of his life and work by Hope Rea, Donatello 
(London, 1900). and an excellent critical study by Lord Balcarres, 
Donatello (T.ondon, 1903), besides a translation of A. G. Meyer's 
fully illustrated and exhaustive monograph in the Knackfusis series 
(London. 1904). Other notable books'on the subject are : — Eugdne 
Miintz. Donatello (Paris, 1885), and in the series of Les Artistes 
cdldbres (Paris. 1890) ; Schmarzow, Donatello (Breslau, 1886) ; Cava- 
lucci, Vita ed opere del Donatello (Milan, 1886) ; Tschudi, Donatello 
e la critica moderna (Turin, 1887) ; Rcymond, Donatello (Florence, 
1899) ; and Bode. Florentincr Bildhauer der Renaissance {Donatello 
als Afchitekt und Dehorator, Die Madonnenreliefs Donatellos) 
(Berlin, 1902). (P. G. K.) 

DONATI, GIOVANNI BATTISTA (1826-1873), Italian 
astronomer, was bom at Pisa on the i6th of December 1826. He 
entered the observatory of Florence as a student in 1852, became 
assistant to G. B. Amici in 1854, and was appointed in 1864 to 
succeed him as director. A new observatory at Arcetri near 
Florence, built under his supervision, was completed in 1872. 
During the ten years 1854-1864 Donati discovered six comets, 
one of which, first seen on the 2nd of June 1858, bears his name 
(see Comet). He observed the total solar eclipse of the 18th of 
July i860, at Torreblanca in Spain, and in the Siime year began 
experiments in stellar spectroscopy. In 1862 he published a 
memoir, Inlorno alle sirie dcyj.i speitri stellari, which indicated the 
feasibility of a physical classification of the stars ; and on the 5th 
of August 1864 discovered the gaseous composition of comets 
by submitting to prismatic analysis the light of one then visible. 
An investigation of the great aurora of the 4th of February 1872 
led him to refer such phenomena to a distinct branch of science, 
designated by him “ cosmical meteorology ” ; but he was not 
de.slined to prosecute the subject. Attending the International 
Meteorological Congress of August 1873 at Vienna, he fell ill of 
cholera, and died a few hours after his arrival at Arcetri, on the 
20th of Septeml'ier 1873. 

Sec Vierteljahrssclmjt der ash\ Gesdlschaft (Leipzig), ix. 4 ; 
Monthly Notices Hoy, Astr, Society, xxxiv. 153 ; Memorie degli 
spettroscopisti italiani, ii. 125 (G. Cacciatore) ; Nature, viii. 556 ; 
Ac. (A. M. C.) 

DONATIO MORTIS CAUSA (grant in case of death), in law, a 
gift of personal property made in contemplation of death and 
intended either expressly or impliedly t.o take complete effect only 
if the donor dies of the illness affecting him at the time of the gift. 
The conception as well as the name is Ixirrowed from Roman law, 
and tlie definition given by Justinian {Inst, ii. 7.1) applies equally 
to a donatio mortis causa in Roman and English law. A distinction, 
however, has arisen between the Englisa and civil codes ; by 
English law delivery either actual or (when from the nature of the 
thing actual delivery is impossible) constructive is essential, and 
this deliveiy must pass not only the possession but the dominion 
of the thing given ; by the civil law, in some easels at least, 
delivery of possession ivas not essential (see the judgment of Lord 
Chancellor Ilarchvickc in Ward v. Turner , 1751, 2 Ves. sen. 431, 
where the whole question is exhaustively discussed). A donatio 
mortis causa stands halfway between a gift inter vivos and a 
legacy, and has some of the characteristics of each form of 
disposition. It resembles a legacy in that (1) it is revocable 
during the donor’s life, (2) it is subject to legacy and estate duty, 
(3) it is liable to satisfy debts of the testator in default of 
other assets. On the other hand, it resembles a gift inter vivos 
in that it takes effect from delivery ; therefore the consent of the 
executor is not necessary. Anything may be the subject of a 
donatio mortis causa, the absolute property in which can be made 
to pass by delivery aiter the donor’s death either in law or equity ; 
this will cover bankers’ deposit notes, bills of exchange, and notes 
and cheques of a third jierson, but not promissory notes and 
cheques of tlie donor in favour of the donee, for the donor’s 
signature is merely an authority for his banker to pay, which is 
revoked by his death. 

DONATION OF CONSTANTINE (Donatio Constantini), the 
supposed grant by the emperor Constantine, in gratitude for his 
conversion by Pope Silvester, to that pope and his successors 
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for ever, not only of spiritual supremacy over the other great 
patriarchates and over all matters of faith and worship, but also of 
temporal dominion over Rome, Italy and “ the provinces, places 
and civitates of the western regions.’* The famous document, 
known as the Constitutum Con^tantini and compounded of various 
elements (notably the apocryphal Vita 5 . Silvestri\ was forged 
at Rome some time between the middle and end of the 8th 
century, was included in the 9th century in the collection known 
as the False Decretals, two centuries later was incorporated in 
the Decretum by a pupil of Gratian, and in Gibbon’s day was still 
“ enrolled among the decrees of the canon law,” though already 
rejected “ by the- tacit or modest censure of the advocates of 
the Roman church.” It is now universally admitted to be a 
gross forgery.^ In spite, however, of Gibbon’s characteristic 
scepticism on this pK)int, it is certain that the Constitutum was 
regarded as genuine both by the friends and the enemies of the 
papal pretensions throughout the middle ages.® Though no use 
of it was made by the popes during the 9th and loth centuries, 
it was quoted as authoritative by eminent ecclesiastics of the 
Frankish empire (e.g. by Ado of Vienne and Ilincmar of Reims), 
and it was employed by two Frankish popes, Gregory V. and 
Silvester II ., in urging certain territorial claims. But not till 1 050 
was it made the basis of the larger papal claims, when another 
Frankish pope, I-eo IX., used it in his controversy with the 
Byzantines. From this time forward it was increasingly used by 
popes and canonists in support of the papal pretensions, and from 
the i2th century onwards became a powerful weapon of the 
spiritual against the temporal powers. 1 1 is, however, as Cardinal 
Hergenrothcr points out, possible to exaggerate its importance in 
this respect ; a charter purporting to he a grant by an emperor to 
a pope of spiritual as well as temporal jurisdiction was at liest a 
double-edged weapon ; and the popes generally preferred to base 
their claim to universal sovereignty on their direct commission 
as vicars of God. By the partisans of the Empire, on the other 
hand, the Donation was looked upon as the fons ei origo mahrum, 
and Coastantinc was regarded as having, in his new-born zeal, 
betrayed his imperial trust. The expre.s.sion of this opinion is not 
uncommon in medieval literature (e.g. Walthervon der Vogelweide, 
Pfeiffer’s edition, 1880, Nos. 85 and 164), the most famous instiuice 
being in the Tfiferno of Dante (xix. 115): 

" Alii, Costaiitiii, di qiitvdo mal lu iiiatrc 
Non la tiia conversion, ma dote 

Cho da to pn!sc il priino rieco patre I 

The genuineness of the Constitutum was first critically assailed 
by Laurentius Valla in 1440, whose 1 )c falso credita et ementita 
Constantini donalione dedamatio opened a controversy that lasted 
until, at the close of the 18th century, the defence was silenced. 
In modern times the controversy as to the genuineness of the 
document has been succeeded by a debate scarcely less lively 
as to its date, its authorship and place of origin. The efforLs of 
Roman Catholic scholars have been directed (since Baronius 
ascribed the forgery to the Greeks) to proving that the fraud was 
not committed at Rome. Thus Cardinal Hergenrothcr holds 
tliat it was written by a Frank in the 9th century, in order to 
prove that the Greeks had been rightfully expelled from Italy 
and that Charlemagne was legitimate emperor. This view, witli 
variations, was maintained by the writer of an article in the 
Civiltd caltolica in 1864 {Seriev, vol. x. pp. 303, &c.)and supported 
by Grauert, who maintains that the document was concocted at 
the abbey of St Denis, after 840. The evidence now available, 
however, confirms those who ascribe an earlier date to the 
forgery and place it at Rome. TTie view held by Gibbon and 
Ddllinger among others,® that the Constitutum is referred to in 

^ Dr Hodgkin's suggestion (Italy and her Invaders, yii. ]>. 15:^) that 
the Constitutum may have been originally a mere pious romance, 
recognized as such by its author and his contemporaries, and laid up 
in the papal archives until its origin was forgotbm, is wholly incon- 
.sistont with the unquestioned results of the critical analy.sis of the 
text. 

• Leo of Vercclli, the emperor Otto TTI.’s chancellor, protested that 

the Constitutum was a forgery, but without The attacks upon 

it by the heretical followers of Arnold of Brescia (1152) convinced 
neither the partisans of the pope nor those of the emperor. 

* So T^ngcn (1883) and E. Mayer (1904). 
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the letter of Pope Adrian I. to Charlemagne (778), is now indeed 
largely rejected ; there is nothing in the letter to make such an 
assumption safe, and the same must be said of Friedrich’s attempt 
to find such refereric.e in the letter addressed in 785 by the same 
pope to Constantine VI., emperor of the East, and his mother 
Irene. Still less safe is it to ascribe the authorship of the forgery 
to any particular pope on the ground of its style ; for papal 
letters were drawn up in the papal chancery and the style 
employed there vtas apt to persist through siweral ponlifirates. 
Friedrich’s theory that the Constitutum is a composite document, 
part written in the 7th century, part added by Paul I. when 
a deacon under Stephen 11 ., though supporteil by a wealth 
of learning, has been tom to tatters by more than one critic 
(G. Kruger, L. Locning). 

On one point, however, a fair amount of agreement seems now 
to have been reached, a result due to the labour in collating 
documents of Scheffcr-Boichorst, namely, that the style of the 
Constitutum is generally that of the papal chancery in the latter 
half of the 8th century. This being granted, there is room for 
plentiful speculation as to where and why it was concocted. We 
may still hold the opinion of Ddllinger that it was intended to 
impress the barbarian Pippin and justify in his eyes the PTank 
intervention in favour of tlie pope in Italy ; or we may share the 
view of Loening (rejected by Brunner, Jiechtsgeschichic) that the 
forgery was a pious fraud on the part of a cleric of the Curia, 
committed under Adrian 1 .,^ with the idea of giving a legal 
basis to territorial dominion wdiich that pope had succeeded in 
establishing in Italy. The donations of Pippin and C'harlemagne 
established him as sovereign de facto ; the donation of Constantine 
was U) proclaim him us sovereign de jure, it is significant in this 
connexion that it was under Adrian (r. 774) that the papal 
chancery ceas(fd to date by the r(‘gnal years of theEa.s1ernem| KT(>r 
and substituted that of the pontificate. I)()l linger 's view is 
supported and carried a step further by IT. Bdhmer, who by 
an ingenious argument endeavours to prove that the Cons I Hut um 
wiis forged in 753, probably by the notary Christophorus, and 
was carried with him by Pope Stephen IT. to the court of J^ippin, 
in 754, with an eye to the acquisition of the Exarchate. In 
support of this argument it is to tie noted that the forged docii' 
ment first apiiears at the abbey of St Denis, where Stephen spent 
the winter months of 754. E. Mayer, on the other hand, denies 
that the Consiitutuni can have been forged before the news of the 
iconoclastic decrees of the council of Constanlinofile of 754 had 
re;iched Rome. Ih? lays stress on the relation of the supposed 
confession of faith of ("onslanline, embodied in the f*>igery, to 
that issued by the emperor (Vmstaiitine V., pointing out the 
efforts made by the Byzantim?s between 75^1 and Ihe synod of 
Genlilly in 767 to detach Pippin from the cause of Rome and the 
holy images. The forgery thus had a doulile object • as a 
weapon against Byzantine heresy and as a defence of the papal 
patrimony. As the result of an exhaustive analysis of the texi 
and of the political and religiou.s e^'enls of the lime, Mayer comes 
to the conclusion that the document was forged about 775, i.e. at 
the time when Charlemagne was beginning to reverse the policy 
by which in 774 he had confirmed the possession of the duchies of 
Spolelo and Benevento to the pope. 

Dihi looRAiMiv. — See Dollingcr, Papstfaheln dcs AJittelaltrrs 
(Munich, 1863 ; Eng. trans. A. T’lummer, 1871) ; “ Janus,” Der Pah st 
und das Konzil (Munich, 1869; Eng. tians. 1869); Hergenrothcr, 
Catholic Church and Christian State (Frcihtirg im Breisgau, 1H72 ; 
Eng. trans. 2 vols. 187^) ; W. Mariens, Die tomisrhe Vrafie untcf 
Pippin u. Karl d. Grossen (Stuttgart, 18K1), with text ; 11 . (jrauert. 

Die Konslaiiti nisei 1C Schenkung ” in Hist. Jahrh. der Gorres 
Gcscllsch. iii. (1882), iv. (18H3) ; Langon, “ Entstchung u. Teiulen/. 
clri Konst. Schcnkiingsurkiimlo '* in Syhel's Hist. Zeitschr. 1 . 
(1883) ; L. Weilancl. '* Die Konst. Schenkung ” in Zeitrehr. /. 
Kirchenrecht, xxii. (1887 i88«), maintains that the Consiitutum was 
forged at Rotuc^ betw<ron 813 and 875, in connexion with llio papal 
claim to crown the emperors ; H. BniTiner and K. Zeiimei , Die 
Konstantinische Schenkutif^sutkunde (Berlin, i888; I'crstgaheii fiir 
R. v. Gneist), with text; Eriedrich, I)ie Konst, Schenkuiif! (Ndrcllingen. 
1889), w'ith text : W. Martens, Die falsche Gencralkynzcssion Kon- 
stantins des Grossen (Munich, 1889); P. Schehei Boichorst, “ Ncuc 

* Tliis is also W. Mayer’s view in his later work. In his Die 
rdmische Frage (1881) he had placed the forgery in 805 or 806. 
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Forschungen iibcr die Konst. Sclicnkung." i. ii. {Mitteilungeu des 
Instituis fur dsterr. Geschichtsforschung, x. (1889), xi. (1890)) ; G. 
Kruger, *' Die Frage der Entstchungszeit der Konst. Schenkung," in 
Theologische IMeredurzeitung, xiv. (1889) ; J. Hodgkin, Italy and her 
Invaders, vol. vii. p. 135 (Oxford, 1899) ; article Konstantinische 
Schcnkiiiig.’' G. H. Bohmer, in Herzog-Hauck. Realencykl. (1902); 
E. Mayer, Die Scluuikungen Konstantins und Pipins " in 
Deutsche Zeitschr, fUr Kinhenrecht fTiibingcn. 1904). Laurentius 
Valla's treatise was issued in a new edition, with French translation 
and historical introduction, by A. Bonneau, La Donation de Con- 
stantin (Lisieiix, 1879). (W. A. P.) 

DONATISTS, a powerful sect which arose in the Qiristian 
church of northern Africa at the beginning of the 4th century.* 
In its doctrine it sprang from the same roots, and in its history 
it had in many things the same character, as the earlier Novatians. 
The predisposing causes of the Donatist schism were the belief, 
early introduced into the African church, that the validity of 
all saf:erd()tal acts depended upon the personal character of the 
agent, and the question, arising out of that belief, as to the 
eligibility for .sacerdotal office of the iraditores, or those who had 
delivered up their copies of the Scriptures under the compulsion 
of the Diocletian persecution ; the exciting cause was the election 
of a successor to Mensurius, bishop of Carthage, who died in 311. 
Mensurius had held moderate views as to the treatment of thc^ 
tradilores^ and accordingly a strong fanatical party had formed 
itself in (!arthage in opposition to him, headed by a wealthy and 
influential widow named Lucilla, and countenanced by Secundus 
of Tigisis, episcoptis primae sedis in Numidia. lliere were thus two 
parties, each anxious to secure the succession to the vacant see. 
'Fhe friends of the late bishop fixed their choice on Caecilian, the 
archdeacon, and secured his election and his consecration by 
Felix, the bishop of Aptunga, before the other party were ready 
for action. It had been customary for the Numidian bishops 
to be present at the election and consecration of the bishop of 
Carthage, who as metropolitan of proconsular Africa occupied a 
position of primacy towards all the African provinces. C^accilian’s 
party, however, had not waited for them, knowing them to be in 
sympathy with their opponents. Soon after (Caecilian \s consecra- 
tion, Secundus sent a commission to Carthage, which appointed 
an inter ventoT temporarily to administer the bishopric which 
they regarded as vacant. Then Secundus him.self with seventy 
of the Numidian bishops arrived at ( arthage. A synod of Africa 
was formed, before which Ciiecilian was summoned ; his con- 
secration was declared invalid, on the ground that Felix had been 
a tradilor ; and finally, having refused to ol>ey the summons to 
appear, he was excommunicated, and the lector Majorinus, a 
dependant of Lucilla’s, consecrated in his stead. This .synod 
forbade the African churches to hold communion with Caecilian, 
the schism lK*camc overt, and in a very short time there were 
rival bishops and rival churches throughout the w'holc province. 

It was soon clear, by the exclusion of the “ Pars Majorini ” 
fr(»m certain privileges conferred on the African church, that the 
sympathies of (Constantine were with the other party (ku.sebius. 
Hist, eccL X. 6 , 7). To investigate the dispute an imperial 
commission was issued to five Gallic bishops, under the presidency 
of Melchiadcs, bishop of Rome. The number of referees was 
afterwards increased to twenty, and the case was tried at Rome 
i*' 3*3-“ 1'^** bishops appeared on each side, the leading re- 
presentative of the Donatists lieing Donatus of Casae Nigrae. 
The decision was entirely in favour of Caecilian, and Donatus was 
found guilty of various ecclesiastical offences. An appeal was 
taken and allowed ; but the decision of the synod of Arles in 
314 not only confirmed the position of Qiecilian, but greatly 
strengthened it by passing a canon that ordination was not 

^ Thero wore throe prominent men namerl Donatus connected 
with the movement — Donatus of Casae Nigrae ; Donatus surnamed 
Magnus, who succeeded Majorinus as the Donatist bishop of 
Carthage; and Donatus of Bagoi. a leader of the circumcdliones, 
who was captured and executed e. 350. The name of the sect w'as 
derived from the second of the.se. The Donatists thcmsolve.s 
repudiated the designation, which wa? applied to them by their 
opponents as a reproach. They called themselves ** Pars Majorini " 
or “ Pars Donati." 

* The Donatist movement affords a valuable illustration of the 
new importance which the changed po.sition of the church under 
Constantine gave to the synodal system of ecclesiastical legislation. 


invalid because performed by a traditor, if otherwise regular. 
Felix had previously been declared innocent after an examination 
of records and witnesses at (Carthage. A further appeal to the 
emperor in person was heard at Milan in 316, when all points were 
finally decided in favour of Caecilian, probably on the advice of 
Hosius, bishop of Cordova. Henceforward the power of the state 
was directed to the suppression of the defeated party. Persistent 
Donatists were no longer merely heretics ; they were rebels 
and incurred the confiscation of their church property and the 
forfeiture of their civil rights. 

The attempt to destroy the sect by force had the result of 
intensifying its fanaticism. Majorinus, the Donatist bishop of 
("arthage, died in 315, and was succeeded by Donatus, surnamed 
Magnus, a man of great force of character, under whose influence 
the schism gained fresh strength from the opposition it en- 
countered. Force was met with force ; the Circumcelliones, 
bands of fugitive slaves and vagrant {circum cellos) peasants, 
attached themselves to the Donatists, and their violence reached 
such a height as to threaten civil war. In 321 Constantine, see- 
ing probably that he had been wrong in abandoning his usual 
policy of toleration, sought to retrace his steps by granting 
the Donatists liberty to act according to their consciences, 
and declaring that the points in dispute Ixjtween them and the 
orthodox should be left to the judgment of God. ITiis wise policy, 
to which he consistently adhered to the close of his reign, was not 
followed by his son and successor ("onstans, who, after repeated 
attempts to win over the sect by bribes, resorted to persecution. 
The renewed excesses of the Circumcelliones, among whom were 
ranged fugitive slaves, debtors and political malcontents of all 
kinds, had given to the Donatist schism a revolutionary aspect ; 
and its forcible suppression may therefore have seemed to 
Constans even more necessary for the preservation of the empire 
than for the vindication of orthodoxy. The power which diey 
had been the first to invoke having thus declared so emphatically 
and persistently against them, the Donatists revived the old 
world-alien Christianity of the days of persecution, and repeated 
Tertullian’s question, “ What has the emperor to do with the 
church ? {Quid est imperatori cum ecclesia Such an attitude 
aggravated the lawlessness of the Circumcellion adherents of 
tlic .sect, and their outrages were in turn made the justification 
for the most rigorous measures against the whole Donati.st 
party indiscriminately. Many of their bishops fell victims to 
the persecution, and Donatus (Magnus) and several others wore 
banished from th(nr sees. 

With the accession of Julian (361) an entire change took place 
in the treatment of the Donatists. Their churches were restored 
and their bishops reinstated (Parmcnianus succeeding the 
deceased Donatus at Carthagl^), with the natural result of greatly 
increasing both the numbers and the enthusiasm of the party. 
A return to the earlier policy of repression was made under 
Valentinian I. and Gratian, by whom the Donatist churches were 
again closed, and all their assemblies forbidden. It was not, 
however, until the commenc.ement of the 5th century that the 
sect began to decline, owing largely to the rise among them of a 
group of moderate and scholarly men like the grammarian 
Tychonius, who vainly strove to overcome the more fanatical 
section. Against the house thus divided against itself both state 
and church directed not un.successful assaults. In 405 an edict 
was issued by the emperor Honorius commanding the Donatists, 
under the severest penalties, to return to the Catholic church. 
On the other hand, Augustine, bishop of Hippo, after several 
years’ negotiation, arranged a great conference between the 
Donatists and the orthodox, which was held under the authority 
of the emperor at Carthage in 411. There were present 286 
Catholics and 279 Donatist bi.shops. Before entering on the 
proceedings the (Catholics pledged themselves, if defeated, to give 
up their secs, while in the other event they promised to recognize 
the Donatists as bishops on their simply declaring their adherence 
to the Catholic church. The latter proposal, though it was 
received with scorn at the time, had perhaps ultimately as much 
influence as the logic of Augustine in breaking the strength of the 
.schism. The discussion, which lasted for three days, Augustine 
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and Aurelius of Carthage being the chief speakers on the one side, 
and Primian and Petilian on the other, turned exclusively upon 
the two questions that had given rise to the schism — first, the 
question of fact, whether Felix of Aptunga w^ho consecrated 
C^cilian had been a traditor ; and secondly, the question of 
doctrine, whether a church by tolerance of unworthy members 
within its pale lost the essential attributes of purity and catholicity. 
The Donatist position, like that of the Novatians, was that the 
mark of the true church is to guard the essential predicate of 
holiness by excluding all who have committed mortal sin ; the 
Catholic standpoint was that such holiness is not destroyed by 
the presence of unworthy members in the church but rests upon 
the divine foundation of the church and upon the gift of the Holy 
Spirit and the communication of grace through the priesthood. 
In the words of Optatus of Milevi, sanctiias de sacrementis 
colligitur^ non de superbia personarutn pondera. And the much 
wider diffusion of the orthodox church was also taken as practical 
confirmation that it alone possessed what was regarded as the 
equally essential predicate of catholicity. 

The decision of Marcellinus, the imperial commissioner, was in 
favour of the Catholic party on both questions, and it w'as at once 
confirmed on an appeal to the emperor. The severest penal 
measures were enforced against the schismatics ; in 414 they 
were denied all civil rights, in 415 the holding of assemblies was 
forbidden on pain of death. But they lived on, suffering with 
their orthodox brethren in the Vandal invasions of the 5th 
century, and like them finally disappearing before the Saracen 
onslaught two centuries later. 

Aitthorities. — I. Contemporary sources : Optatus Milevitanu.s, 
He Schismate Donatistarum adverstts Parmenianum, written r. 3O8 
(Dupin’s ed., Paris, 1700), and several of the works of Augustine. 

Modem : C. W. F. Walch, l£ntwnrf eittcr volhidndigni llistoric 
dev Ketzeveien (Leipzig, 1768) ; Hauck-Tl<‘rzog, Realemyk. fur prot. 
Theol., art. “ Donatismus," by N. Bunwetscli. who cites t he literature 
very fully ; W. Mollcr. History of the Christian Chitrrh (vol. 1. pp. 
< ft.. 445 ff.) ; D. Vulter, Der Vrsprung dcs Dimatismus (Freiburg, 

DONATUS, AELIUS, Roman grammarian and teacher of 
rhetoric, flourished in the middle of the 4th century a.t>. The 
only fact known regarding his life is that he w'as the tutor of St 
] eromc. He was the author of a number of professional w'orks, of 
which there are still extant : — Ars grammatica ; the larger portion 
of his commentary on Terence (a compilation from other com- 
mentaries), but probably not in its original form ; and a few 
fragments of his notes on Virgil, pre.served and .severely criticized 
by ^rvius, together with the preface and introduction, and life of 
Virgil. The first of these works, and csp<icially the section on the 
eight parts of speech, though possessing little claim to originality, 
and in fact evidently based on the same authorities which were 
used by the grammarians C^harisius and Diomedes, attained such 
popularity as a school-book that in the middle ages the writer’s 
name, like the French Calepin, liecame a common metonymy (in 
the form donet) for a rudimentary treatise of any .sort. On the 
introduction of printing editions of the little book were multiplied 
to an enormous extent. It is extant in the form of an Ars Minor, 
which only treats of the parts of speech, and an Ars Major, which 
deals with grammar in general at greater length. 

Aelius Donatus is to be distinguished from Tiberius (Claudius 
Donatus, the author of a commentary (Inter pretaf tones) on the 
Aeneid (of far less value than that of Servius), who lived about 
fifty years later. 

The best text of th<‘ Ars and th(? commtrntarifs upon il. by Servius 
and others is in H. Keil, Grammatici Latini, iv. ; of the commontan' 
on Terence there is an edition by 1 *. Wessner (1902, 'leubner series), 
with bibliography and full account of ^ISS. See generally E. 
('■rafenhan, Geschichie der klassisrhen Philologie im AUertum, iv. 
US50); P. Rosenstock, De Donato, Terenti . . . explicatnre (188O); 
H. T. Karsten, De comm. Don. ad Terenti fahulas nrigine et enm- 
positione (Leiden, 1907). For the comnumtary of Tiberius Donatus 
see O. Ribbeck, Prolegomena to Virgil, Grafenhan (as above), and 
V. Burkas »De Tiherii Ctaudii Dnnati in Acneidem commentarin 
The text will \ye found in G. Fabricius’s edition of Virinl (1561), 
cd. by H. George, i. (1905 foil.). 

DONAUWORTH, a town of Germany in the kingdom of 
Bavaria, on the left bank of the Danube, at the confluence of the 
Wonutz, 25 m. N. of Augsburg by rail and at the junction of lines 
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to Ulm and Ingolstadt. Pop. 5000. It is an ancient town and 
has several medieval buildings of interest. Notable among its 
seven churches (six Roman Catholic) are the Kloster-Kirche 
(monasterial), a beautiful Gothic edifice with the sarcophagus 
of Maria of Brabant, and that of the former Benedictine abbt^y, 
Heilig-Kreuz, with a lofty tower. Remarkable among secular 
buildings are the Gothic town hall, and the so-called Tanz-haus, 
which now includes both a theatre and a school. The industries 
embrjice machinery, brewing and saw-milling ; the place is of 
some importance as a river port, and the centre of a considerable 
agricultural trade. 

Donauworth grew^ up in the cour.se of the nth and nth 
centuries under the protection of the castle of Mangoldstein, 
became in the i^lh a seat of the duke of Upper Bavaria, who, 
however, soon withdrew^ to Munich to escape from the wanes of 
his w'ife Maria of Brabant, whom he had there beheaded on an 
unfounded suspicion of infidel ity . The town received the freedom 
of the Empire in 1308, and maintained its position in spite of the 
encroachments of Bavaria till 1607, when the interference of the 
Protestant inhabitants w^ith the abbot of the Heilig-Kreuz called 
forth an imperial law authorizing the duke of Bavaria to inflict 
chastisement for the' offence. In the 'J’hirty Years’ War it was 
stormed by Gustavus Adolphus (1632), and captured by King 
Ferdiniind (1634). In the. vicinity, on the Schellenberg, the 
Bavarians and French were defeated by Marlborough and 
Prince Louis of Baden on the 2nd of July 1704. The imperial 
freedom restored to the town by Joseph I. in 1705 was again lost 
by reincorporation with Ikavaria in 1714. In tlie neighbourhf)od 
the Austrians under Mack were, on the 6th of Gctol)er 1805, 
decisively defeated by the French under Soult. 

Sfv Kcinigsflorfcr. Geschichte drs Khsters ziim Tfeiligen Kreuz in 
Donauworth ( 1 8 1 9 -20) . 

DON BENfTO, a town of western Spain, in the province of 
Badajoz ; near the left bank of the river Guadiana, on the Madrid- 
Badajoz-Lislxm railway. Pop. (1900) 16,565. Don Benito is a 
thriving and comparatively modern town ; for it dates only from 
the istli century, when it w'as founded by refugees from Don 
Llorente, who de.serted their own town owing to the danger of 
floods from the Guadiana. Besides manufactures of brandy, 
flour, oil, soap, linen and cloth, it has an active trade in win rat, 
w'ine and fruit, especially melons. 

DONCASTER, a market-town and municipal borough in the 
DoncaJiter parliamentary division of the West Riding of ^'o^k- 
shire, England, 156 m. N. by W. from London. Pop. (1901) 
2tS,932. Il lies in a flat plain on the river Don, with slight hills 
rising we.stward. It is an important station on the Cireat Northern 
railway, wdiose principal locomotive and (‘arriage work.s are here, 
and it is also .served bj- the North Eastern, Great Plastern, Great 
(Central, T^incashire & Yorkshire, and Midland railwayi- The 
Don affords intercommunication with Goole and the llumljer. 
The parish church of St George, cK:cupving the site of an older 
structure of the same name, destroyed by fire in r853, was finished 
in 1858 under the directionof Sir G. (L Scott. It is a fine cruciform 
structure of Decorated character, with a central tower 170 ft. 
high, and contains a particularly fine organ. St James's church 
w'as erected, under tin? .same architect and T.ord Grinithf»rpe, by 
the Great Northern railway company. Other important build- 
ings are the tow n hjill, mansion house, free library and art .school, 
com exchange and markets. Th(^ grammar school was founded 
in 1553 and reorganized in 1862. Doncaster race-meetings are 
widely famous. The racecourse lies i m. S.E. of the town. The 
old course is i m. 7 fur. 70 yds. in length, and the Sandall course 
of I m. was added in 1892. The grand stand was erected in 1777, 
but there are .several additif)nal stands. Races have long Iw-en 
held at Donca.ster, and there was a stand on the course before tlie 
year 1615. The Si Lcger takes its name from T-ieut .-General 
St I^ger,' w'ho originated the race in 1776 ; but it wa.s not so 
named till 1778. The meetings are held in the second week of 
September. A .system of clcTtric tramways connects the town 
wdth its principal suburbs. The agricultural trade Ls extensive, 
and then; are iron, bra.ss and agricultural machine works. 
Doncaster lies on the outskirts of a populous district extending 
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up the valley of the Don. Two miles S.W. is the urban district 
of Balby-with-Hexthorpe (pop. 6781) ; and 7 m. S. is that of 
Tickhill, where there are remains of a Norman castle. Wheatley 
(3579) ^ borough of Doncaster is under a 

mayoG six aldermen and eighteen councillors. Area^ 1695 acres. 

History . — ^There was a Roman station here, and numerous 
remains of the Roman period have been found. In the reign of 
Edward the Confessor, Doncaster, as a herewic of the manor of 
Hexthorp, belonged to Earl Tostig; but before 1086 it had been 
granted to Robert, earl of Mortain, whose successor William w^ 
attainted for treason in the time of Henry I. The overlordship 
then fell to the crown, and the families of Prossard, Mauley and 
Salvin successively held the manor as underlords. Doncaster was 
evidently a borough held of the crown for a fee farm rent before 
1194, when Richard I. granted and confirmed to the burges.ses 
their soke and town to hold by the ancient rent and by twenty- 
five marks yearly. The town was incorporated in 1467 by Edward 
IV., who granted a gild merchant and appointed that the town 
should be governed by a mayor and two serjeants-at-mace elected 
every year by the burgesses. Henry VII., while confirming this 
charter in 1505, granted further that the burgesses should hold 
their town and soke with all the manors in the soke on payment 
of a fee farm. He also by another charter in 1508 confirmed 
letters patent granted by Peter de Mauley in 1341, by which the 
latter renounced to the inhabitants of Doncaster all the manorial 
claims which he had upon them, with the “ pernicious customs ” 
which his ance.stors claimed from bakers, brewers, butchers, 
fishers and wind-fallen trees. In 1623 Ralph Salvin tried to 
regain the manor of Doncaster from the mayor and burgesses, 
who, fearing that the case would go iigaiast them, agreed to pay 
about £3000, in return for which he gave up his claim to all the 
manors in the soke. Charles If. in 1664 gave the town a new 
charter, granting that it should be governed by a mayor, twelve 
aldermen and twenty-four capital burges.ses, but since this was not 
enrolled and was therefore of no effect the burgesses obtained 
another charter from James II. in 1684 by which the town was 
governed until the Municipal Corporation Act. In 1200 a fair at 
Doncaster on the vigil and day of St James the Apostle was con- 
firmed to Roljert de Turnham, who held the manor in right of 
his wife, with the addition of an extra day, for which he had to 
give the king two palfreys worth 100s. each, lly the charter of 
1194 the burgesses received licence to hold a fair on the vigil, 
feast and morrow of the Annunciation, and this with the fair on 
St James’s day was confirmed to them by Henry VII. in 1505. 
The fairs and markets arc still held under these charters. 

See Victoria County History. Yorkshire', Eilward Miller, The 
History and Antiquities of Doncaster (1828-1831); Calendar to the 
Records of the liorough of Doncaster, puViUshed by the Corporation. 

DON COSSACKS, TERRITORY OF THE (Russ. Donskaya 
Oblast), a government of S.E. Russia, bounded W. by the govern- 
ments of Voronezh, Kharkov and Ekaterinoslav, S.W. by the Sea 
of Azov, S. by the governments of Kulmn and Stavropol, and E. 
by those of Astrakh^m and Saratov. Area, 63,532 sq. m. Pop. 
1,010,135 in 1867, 2,585,920 in 1897 and 3,125,400 (estimate) in 
1906. It belongs almost entirely to the region of the South 
Russian steppes, but in the N., W, and S.W. presents more the 
aspects of elevated plains gapped with ravine-like river-courses, 
while in the S.E., towards the Manych depression, it passes over 
into the arid Aral-Caspian steppes {e.g. Zadonsk Steppe), dotted 
over with salt lakes. Geologicidly the region is made up of 
Carboniferous limestones, clay .slates and sandstones, containing 
anthracite and coal ; of Cretaceous marls, chalk, sandstone and 
greemsands' -chiilk cliffs, in fact, accompany the Don for 200 m. ; 
and of M iocene limestones and clays. The .surface, especially W. 
of the Don, is the fertile black earth, intermingled here and there, 
especially in the Zadonsk Steppe, with clay impregnated with salt. 
The government is drained by the Don and its tributaries, of 
which the Donets, Chir and Mius enter from the right and the 
Khoper and Med\'>’'editsa from the left. The Don is navigable 
throughout the government, and at Kalach is connected by a 
railway, 45 m. long, with Tsaritsyn on the Volga, routes by which 
an enormous amount of heavy merchandise is transported. The 


climate is continental and dry, the average temperatures being — 
year 43® Fahr., January 13®, July 72® at Uryupina (in 50® 48' 
N. ; alt. 92 ft.) ; and year 48®, January 21®, July 73® at Taganrog. 
The annual rainfall at the same two places is 13*4 and 17-5 in. 
respectively. Forests cover only 2 % of the area. 

Nearly one-half of the population are Cossacks, the other 
I ethnological groups being (1897) 27,234 Armenians, 2255 Greeks, 

’ 1267 Albanians, 16,000 jews and some 30,000 Kalmuck Tatars, 
who are I^amaists in religion. Nearly all the rest of the people, 
except the Jews and about 3000 Mahommedans, belong to the 
Orthodox Eastern Church. The Cossacks own nearly 30,000,000 
acres of land. The government is well provided with schools, 
especially on the Cossack territory. Agriculture is the principal 
occupation, but the crops vary very greatly from year to year, 
owing to deficiency of rain. Vines are cultivated on a large scale, 
and tobacco is grown in the south. Cattle-breeding is important, 
and there are fine breeds of horses and large flocks of sheep. 
Productive fisheries are carried on at the mouth of the Don. 
Nearly 13,000 pennons are engaged in coal-mining ; the coalfields 
form part of the vast Donets coal basin (10,420 sq. m., with a 
total output of nearly 13,000,000 tons annually). Some iron ore, 
gypsum, salt and limestone are also produced. ITie principal 
branches of manufacturing industry are flour-milling, potteries, 
ironworks and tobacco factories. The exports consist chiefly 
of cereals, cattle, horses, sheep, wine, fish and hides. The 
government is under the administration of the ministry of 
war, and is divided into nine districts — Donets (chief town, 
Kamenskaya with 23,576 inhabitants in 1897), First Don dis- 
trict (Konstantinovskaya, 8800), Second Don district (Nizhne- 
Chinskaya, 15,196), Rostov (Rostov-on-Don, 119,889), Salsky 
(Velikoknya/.heskaya), Taganrog (Taganrog, 58,928 in 1900), 
U.st-medvyeditsa (Ust-medvyeditsa, 16,000), Khoper (Uryupina, 
9600), Cherkasky (Novo-cherkassk, 52,005). The capital of 
the government is Novo-cherkassk. Many of the Cossack 
stanitsas (villages) are very populous. (P. A. K. ; J. T. Be.) 

DONEGAL, a county in the extreme north-west of Ireland, in 
the province of Ulster, bounded N. and W. by the Atlantic Ocean, 
E. by Lough Foyle and the counties Londonderry and Tyrone, 
and S. by Donegal Bay and the counties Fermanagh and l^itrim. 
The area is 1,197,153 acres, or about 1871 sq. m., the county being 
the largest in Ireland after Cork and Mayo. This portion of the 
country poss(js.st‘S little natural wealth ; its physical character- 
istics are against easy communications, and although its northern 
coast affords one or two good natural harbours, there is no 
commercial inducement to take advantage of them. The fine 
scenery and other natural attractions of Donegal thus remained 
practically unknown until late in the 19th century, but an effort 
was then made by Lord George Hill to introduce wealth from 
without into the county, and to develop its resources in this, 
almost the only po.ssib 1 e direction. The county possesses a large 
extent of si;a-coast indented by numerous inlets. Ballyshannon 
harbour, the most southern of these, is small, and has a bar at 
its mouth, as has Donegal harbour farther north. Killybegs 
harbour is well sheltered, and capable of receiving large vessels. 
These, with Bruckles or M’Swiney’s Bay, and Teclin harbour, 
suitable for small vessels, are arms of the fine inlet of Donegal 
Bay. The w'estem shore is beautified by the indentations of 
Loughros Beg, Gweebarra, Trawenagh and Inishfree Bays. On 
the n()rth is Sheephaven, wfithin which is Dunfanaghy Bay, where 
the largest ships may lie in safety, as they may also in Mulroy 
Bay and Lough Swilly farther east. Lough Foyle, which divides 
Donegal from T-ondonderry, is a noble sheet of water, but is 
shallow and in part dry at ebb tide, contracted at its entrance, 
and encumbered w'ith shoals. A few miles west of Malin Head, 
the most northerly point of the mainland of Ireland, the varied 
and extensive Lough Swilly runs far into the interior. From 
these two loughs much land has been reclaimed. Numerous 
islands and rocks stud the coast. The largest island is North Aran, 
about 15 m. in circumference, with a lofty hill in its centre, and a 
gradual declivity down to the sea. On the northern coast are 
Tory Island, and, farther east, Inishtrahull, the ultima ThuU of 
Ireland. The inhabitants of these islands obtain a precarious 
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livelihood by fishing, kelp-burning and rude husbandry, but are 
often reduced to extreme destitution. 

Mountains and irregular groups of highlands occupy the whole 
interior of the county, and a considerable portion is bog and moor- 
land. Errigal mountain in the north-west attains an elevation of 
2466 ft. and commands from its summit a fine view over a con- 
siderable portion of the country. In its vicinity, the Derryveagh 
mountains reach 2240 ft. in Slieve Snaght ; Muckish is 2197 ft. ; 
in the south Bluestack reaches 2219 ft. ; and in the Tnnishowen 
peninsula between Loughs Swilly and Foyle, another Slieve 
Snaght is 2019 ft. in elevation. At the western extremity of the 
north coast of Donegal Bay stands Slieve league, whose western 
flank consists of a mighty cliff, descending almost sheer to the 
Atlantic, exhibiting beautiful variegated colouring, and reaching 
an extreme height of 1972 ft. From these details it will appear 
that the scenery of the highlands and the sea-coast often attain a 
character of savage and romantic grandeur ; whereas the eastern 
and southern portions are generally less elevated and more fertile, 
but still possess considerable beauty. A considerable portion of 
the surface, however, is occupied by bogs, and entirely destitute 
of timber. 

With the exception of the tidal river Foyle, which forms the 
boundary between this county and 'lyrone and Londonderry, 
the rivers, though numerous, are of small size. Ihe branches of 
the Foyle which rise in Donegal arc the Derg, issuing from Lough 
Derg, and the Finn, rising in the beautiful little lake of the same 
name in the highlands, and passing through some of the best 
cultivated land in the county. The Foyle, augmented by their 
contributions, and by those oi several other branches from the 
counties Tyrone and I/^ndonderry, proceeds northward, dis- 
charging its waters into the southern extremity of Lough Foyle, 
at the city of Londonderry. It is navigable for ves.sels of large 
burden to this place, and thence by ligliters of fifty tons as far as 
Lifford. Boats of f(»urteen tons can proceed up the Finn river as 
far as C astlcfinn. The fine river Krne flows from lA>ugh Erne 
through the southern extremity of the county into the southern 
extremity of Donegal Bay. Its navigation is prevented by a fall 
of 12 ft., generally called the Salmon lA?ap, in the neighl)our- 
hood of Ballyshannon, and by rapids between Ballyshannon and 
Belleek, on the confines of Co. Fermanagh. The Gweebarra, the 
Owenea, and the Eask are the only other streams of any note. 
I^kes are very numerous in Donegal. The most remarkable, and 
also the large.st, is I^ugh Derg, comprising within its waters 
several i.slets, on one of which, Station Island, is the cave 
nfimed St Patrick’s Purgatory, a celebrated place of resort for 
pilgrims .and devotees. The circumference of the lake is about 
9 m., and the extent of the island to which the pilgrims are 
ferried over is le.ss than i acre. The landscape round l-ough 
Derg is de.so]ate and sombre in the extreme, barren moors and 
heathy hills surrounding it on all sides. Salmon, seji -trout and 
brown trout afford sport in most of the rivers and loughs, and 
Glcnties for the Owenea river, and Giweedore for the Clady, in the 
west ; Killybegs for the Eanymore and Eask, in the south ; and 
Kathmelton and Ro.sapenna for the Owencarrow and Leannan, 
in the north, may be mentioned as centres. Ballyshannon ami 
Bundoran, in the extreme south, are centres for the Erne and 
other waters outside the county. 

Geology. — TIm; dominant feature in the geology of this county is 
the north-east and south-west strike forced upon the older rocks 
during earth -movements that set in at the close of Silurian times. 
The granite that forms characteristically the core of the folds is 
probably of the .same age as that of Leinster, or may possildy repre- 
sent older igneous inas.ses. brought into a general paralkrlisin during 
the main epoch ot stress. The oldest recognizable scries of rocks 
is the Dalrndian, and its cpiartziles form the wliitc summits of 
Muckish, Errigal and Aghla. The? intruding granite, wliich ])re- 
dominates in the north-west, has freijuenLly united with the iiieta- 
morphic scries to form composite? gneiss. In the southern mass near 
Pettipo. once regarded as Archaccin and fumlamental, residual 
** eyes ’* of the homblendic rocks that are associated with the 
Dairadian scries remain floating, as it were?, in the gneiss. North of 
this, the country is w'ilder, consisting largely of mica schist, through 
•which a grand mass of unfoliatc?d granite rises at Harnesmore. The 
course of the Gweebarra, or Glen Beagh, of tlic Glcndowan mountains, 
and the Aghla ridge, have all been determined by tlie general strike 


imparted to the country. At Donegal Bay the Lower Carboniferous 
sandstone and limestone come in as a synclinal, and the limi?stonc 
extends to Bundoran. Small Carboniferous outliers on the summits 
of the great cliff of Slieve League show the lormer extension of these 
strata. Bog iron -ore is raist?(l as a gas-purifier ; and talc-schist has 
been worked for steatite at Croliy Head. In most parts of the west 
the patches of glacial drift form tlu? only agricultural land. The 
fine-grained sandstone of Mount Charles near Donegal is a well- 
known building stone, and Ihi? granites of the north-west have 
attracted much attention. 

Industries . — ^Thc modes of agriculture present little that is 
peculiar to the county, and the .spade still supplies the place 
of the plough where the rocky nature (d the surface prc\eT\ts 
tlie application of the latter implement. The soil of the greater 
portion of the county, i.e. the granite, quartz and mica slate 
districts, is thin and cold, while that on the carboniferous lime- 
stone is warm and friable. Owing to the boggy nature of the soil, 
agriculture has not made much progress, although in certain 
districts (Gweedore, for instance) much land has l)cen brought 
under cultivation through the enterprise of the proprietors. 
Roughly speaking, however, about 45 % of the land is waste, 
35 % psLsture and 15% tillage. Wheat and barley are quite 
an inconsiderable crop, and in this as well as in other rcspc'cts 
Donegal is much behind the rest of I’ister in the extent of its 
crops. It bt*ars, however, a more favoiiral»le comparison as 
regards its live stock, us cattle, sheep and poultry are extensi^'cly 
kept. 

In Donegal, as in other counties of Ulster, the linen manu- 
facture affords employment t<j a number of inhabitants, especially 
at Raphoe, while the manufacture of excellent homespun. wooll(?n 
stockings and worked muslin is carried on pretty extensively. 
The trade in these manufactures and in the domestic pruiluce 
of the county find.s its principal outU?ts througii the port of 
Londonderry and the inland town of Strabane, Co. Tyrone, 
llie dt'op-sea fisheries are important, and are centred at Killylx'g.s, 
(jweedore and Rathmullen. 1 'he salmon fishery is also [H'osi*- 
cuted to a considerable extent, the y)rineipal .wats of the trade 
lieing at Ballyshannon and I-ettcrkenny. 

The railway system includes the (.ounty Donegal railway from 
l.^)ndoiiderry south-west to Donegal town and Killybegs, with 
branches to Glcnties, a village near the w<?st coast, and to 
Ballyshannon ; and the l.ond()nderry and Lough Swilly, serving 
Letterkcnny, and continuing to Burtonport with a brancli norlli 
to Jiuncrana, a watering-place on Lough Sw illy, and Cardona gh 
in the Innisljowen peninsula. From l.etterkcnny the line c:on- 
tinues to Dunfamighy on the north coast, Uienct? to Gweedore 
and Burtonport. 

Population and Admimstralion. — ^'riu* pt»pulatiori (185,635 in 
1891 ; 173,722 in 1 90 1 ) decreases le.ss Sf?riously than in most Irish 
counties, liiough the proportion of emigrants is large. About 
78 % of the y>opulation is Roman (!atholic, and almost the whole 
is rural. The native Erse naturally dies out slmvly in tliis remote 
! county, tind the Donegal diakx:t is said to be the purest in the 
Irish language. The towns are small in extent and importance. 
J.ifford (pop. 446), the county town, is practically a suburb 
of Strabane, in the neighl»ouring ('o. 'I’yrone. Ballyshaniam 
(2350) on the river ICrne, J^tU:rkenny (2370) at the head of Lough 
Swilly, and Donegal (1214) at the head of the bay of lliat name, 
arc the other principal towns. The princi])al watering-places are 
Moville on Lough Foyle, Buncrana and Kathmelton on Lough 
Swdily ; wdiiJe, following the coast from north to sout h, Rosapenna, 
Dunfanaghy, Gweedore, Dungloe and Ardara, with Bundoran 
in the extreme south, are seaside villages frequently visited. 
Resorts deserving menti(»n for the attractive scenery for w'hich 
thev are centres, are- Ardara, on the Owenea river, where the 
cliffs of the neighijouring coast are particularly fine ; Carrick, 
Malin Head, the beautiful land-locked bay of Mulroy, Narin on 
Boylagh Bay, PortsfiJon on l.ough Swilly, and StranorJar, a small 
market town near the fine mountain pass of Barnesmore. 

Donegal contains seven baremies and fifty y)arishes. Assizes 
are held at Lifford, and quarter sessions at Ballyshannon, B.un- 
crana, Donegal, Cardonagh, (ilenties, Letterkcnny and Liflord. 
The county is in the Brotc.stant dioceses of Clogher and Derry, 
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and the Roman Catholic dioceses of Raphoe, Clogher and Derry. 
The county returned twelve members to the Irish parliament ; 
after the Union it returned two ; but it is now divided into north, 
east, south and west divisions, each returning one member. 

History and Antiquities, --Vait greater part of Donegal was 
anciently called Tyrconnell (qju,) or the country of Conall ; and 
it was sometimes called O’Donnell’s country, after the head 
chieftains of the district. This district was formed into the 
county of Donegal in the reign of Queen Elizabetli, in 1585, 
by the lord-deputy Sir John Perrott. The most noteworthy 
architectural remains of antiquity in the county are to be found 
at the head of Lough Swilly, where, situated on the summit of 
a hill 802 ft. high, some remarkable remains exist of a fortress 
or palace of the northern Irish kings. These are known os the 
Grianan of Aileach, and evidently date from a period prior to the 
1 2th century. On Tory Island there arc one of the best specimens 
of a round tower and .some other interesting remains. Numerous 
ruins of ancient castles along the coast prove that much attention 
was formerly paid to the defence of the country from invasion. 
'Fhc principal arc — Kilbarron C astle, an ancient stronghold of 
the O’Clerys, near Ballyshannon ; Donegal Castle, built by the 
O’Donnells, anciently their chief residence, and now a fine ruin 
standing close to the water’s edge ; Burt (.‘astle, built in the reign 
of Henry VIII. on the shores of Lough Swilly by Sir Cahir 
O’Dogherty, to whom is also attributed the erection of Green 
Castlt^, one of the strongholds of the clan on Lough Foyle. Near 
the (Jastle of Doe, or M’Swiney’s Castle, at Horn Head, is a 
natural perforation in the roof of a cave, called M‘Swiney’s Gun, 
formed by the workings of the ocean into the overhanging cliff. 
When the wind blows due north, and the tide is at half flood, the 
gun is seen to spout up jets of water to a height of 100 ft., attended 
with explosions heard occasionally in fav(»urable weather at an 
immense distance. Gulmore Fort, on the coast of l^iugh Swilly, 
supposed to have liecn (erected by the 0 ’Dogherty.s, having come 
into the possession of the crown, was granted in 1609 to the 
corporation of London. U was afterwards enlarged or rebuilt, 
jukI acted a prominent part in the celebrated siege of Ikirry. 
Traces of religious houses, some existing only in traditionary or 
documenbil records, are also numerous. The ruins of that of 
Donegal, founded in 1474, afford proofs of its ancient grandeur. 
At Kaphoe, 5 m. N.W. of Lifford, is the cathedral of a former 
diocese united to that of Derry in 1835. 

DONEGAL, a small seaport and market town of Co. Donegal, 
Ireland (not, as its name would suggest, the county town, which 
is Lifff>rd), in the south parliamentary division, at the head of 
Donegal Bay, and the mouth of the river Eask, on the Donegal 
railway. Pop. (igoi) 1214. Its trade in agricultural produce 
is hampered by the unsatisfactory condition of its harbour, the 
approach to which is beset with shoals. Here are the ruins of 
a fine Jacobe^in c.a.stle, occupying the site of a fortress t)f the 
O’Donnells of Tyrconnell, but built by Sir Basil Brooke in 1610. 
There are also considerable remains of a Franciscan raontisteTy, 
founded in 1474 by one of the O’Donnells, and here were compiled 
the famous “ Annals of the Four Masters,” a rec(»rd of Irish 
history completed in 1636 by one Michiiel O’Clery and his 
coadjutors. There is a chalybeate well near the town, and 7i m. 
S., at Ballintra, a small stream forms a series of limestone caverns 
known as the Pullins. Donegal received a charier from James I., 
and returned two members to the Irish parliament. The name is 
said to signify the “-fortress of the foreigners,” and to allude to a 
settlement bv the Northmen. 

pONELSON, FORT, an entrenched camp at Dover, Tennessee, 
U.S.A., erected by the CTonfederates in the ( jvil War to guard the 
lower (‘umlKTland river, and taken by the Federals on the i6th of 
February 1862. It consisted of two continuous lines of entrench- 
ments on the land side, and water batteries commanding the river. 
.After the capture (Feb. of Fort Henry on the lower Tennessee 
the Union army (three divisions) under Brigadier-General U. S. 
Grant marched overland to invest l)onc*lson, and the gunboat 
flotilla (Commodore A. H. Foote) descended the Tennes.see and 
ascended the Cumberland to meet him. All)ert Sidney Johnston, 
the Confederate commander in Kentucky, had thrown a large 


garrison under General Floyd into Donelson, and Grant was at 
first outnumbered ; though continually reinforced, the latter had 
at no time more than three men to the Confederates’ two. The 
troops of both sides were untrained but eager. 

On the X2th and 13th of February 1862 the Union divisions, 
skirmishing heavily, took up their positions investing the fort, 
and on the 14th Foote’s gunboats attacked the water batteries. 
The latter received a severe repulse, Foote himself being amongst 
the wounded, and soon afterwards the Confederates determined 
to cut their way through Grant’s lines. On the 15th General 
Pillow attacked the Federal division of McClernand and drove it 
off the Nashville road ; having done this, however, he halted, 
and even retired. Grant ordered General C. F. Smi^’s division 
to assault a part of the lines which had been denuded of its 
defenders in order to reinforce Pillow. Smith personally led his 
young volunteers in the charge and carried all before him. The 
Confederates returning from the sortie were quite unable to shake 
his hold on the captured works, and. Grant having reinforced 
McClernand with I.ew Wallace’s division, these two generals 
reoccupied the lost position on the Nashville road. On the 16th, 
the two senior Confederate generals Floyd and Pillow having 
escaped by steamer, the infantry left in the fort under General 
S. B. Buckner surrendered unconditionally. The Confederate 
cavalry under Colonel Forrest made its escape by road. The 
prisoners numbered about 15,000 out of an original total of 
18,000. 

DONGA, a Bantu word for a ravine, narrow watercourse or 
gully formed by the action of water. Adopted by the European 
residents of South Africa from the Kaffirs, the use of the word 
has lieen extended by English writers to ravines or watercoursf\*; 
of the nature indicated in various other piirts of the w^orld. It is 
almost equivalent to the Arabic khor, which, however, also means 
the dry bed of a stream, or a stream flowing through a ravinit. 
The Indian word nuUah (properly a watercourse) has also the 
same significance, 'flie three words are often used interchange- 
ably by English writers. 

DONGOLA, a mudiria (province) of the Anglo-Egyptian Sudan. 
It lies wholly within the region known as Nubia and extends along 
both banks of the Nile from about i8‘' N. to 20° N. The rainfall 
is very slight, and the area of fertility is mainly confined to 
the lands watered by the Nile. Beyond stretches eastward the 
Nubian desert, westward the Liliyan desert. The Wadi el Kab 
(Gab), west of and parallel to the Nile, contains, however, a good 
deal of arable land. This v/adi, which is some 63 m. long, obbiins 
water by percolation from the N ile. Farther wc?st is the extensive 
plateau of Jebel Abiad, and Ixjyond, some 250 m. due west of 
Debba, is Bir Natron, or Bir SulUin, a valley whence natron is 
obtained. In this desert region is found the addax, the rarest 
of Sudan antelopes. The chief grain crops are durra and barley, 
and date palms are extensively cultivated. The province is also 
noted for a breed of strong, hardy horses. The largest town 
is Dongola, but the administrative lieadquarters of the mudiria 
arc at New Merawi (Merowe, Meroe), on the left bank of the Nile, 
below the 4th cataract. Other towns, also on the Nile, are Debba 
and Korti, whence start caravan routes to Kordofan and 
Omdurman. At Jebel Barkal, in the neighbourhood of Merawi, 
and elsewhere in the mudiria, are ancient ruins (see Sudan : 
Anglo-Egyptian), Old Merawi, on the right bank of the Nile, 
and Sanam Abu Dorn, on the left bank, indicate the site of 
the Ethiopian city of Napata. From Kareima, on the right or 
northern bank of the Nile, 6 m. above New Merawi, a railway 
(opened in March 1906) runs to Abu Hamed, whence there is 
railway connexion with the Red Sea, Khartum and Egypt. 
From Kareima downstream the Nile is navigable to Kerma, 
jast above the 3rd cataract. Between 1896 and 1904 a rail- 
way ran between Kerma and Wadi Haifa. In the last-named 
year this railway was closed. It had been built for purely 
military purposes and was unremunerative as a commercial 
undertaking. 

The Dongole.se (Dongolawi, Danaglas, Danagalehs) arc 
Nubas in type and language, but have a large admixture of Arab, 
Turk and other blood. They are great Jigriculturists and keen 
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traders^ and were notorious slave-dealers. South of Old Dongola 
the inhabitants are not Nubians but Shagia and the Nubian 
tongue is replaced by Arabic. Of the nomad desert tribes the 
chief are the Hawawir and Kabbabish. 

The country now forming the mudiria was once part of the 
ancient empire of Ethiopia {q^v.\ Napata being one of its capital 
cities. From about the beginning of the Christian era the 
chief tribes in the region immediately south of Egypt were the 
Blemmyes and the Nobatae. The last named became converted 
to Christianity about the middle of the 6th century, through 
the instrumentality, it is stated, of the empress Theodora. A 
chieftain of the Nolktae, named Silko, between the middle and 
the close of that century, conquered the Blemmyes, founded a 
new state, apparently on the ruins of that of the southern Mcroe 
(Bakarawiya), made Christianity the official religion of the 
country, and fixed his capital at (Old) Dongola. This state, now 
generally referred to as the Christian kingdom of Dongola, lasted 
for eight or nine himdred years. Though late in reaching Nubia, 
Christianity, after the wars of Silko, spread rapidly, and when 
the Arab conquerors of Egypt sought to subdue Nubia also they 
met with stout resistance. Dongola, however, was captured by 
the Moslems in 652, and the country laid under tribute (bakty— 
400 men having to be sent yearly to Egypt. This tribute was 
paid when it could be enforced ; at periods the Nubians gained 
the upper hand, as in 737 when Cyriacus, their then king, marched 
into F^ypt with a large army to redress the grievances of the 
Copts. There is a record of an embassy sent by a king 
Zacharias in the 9th century to Bagdad concerning the tribute, 
while by the close of the 10th century the Nuliians seem to have 
regained almost complete independence. They did not, however, 
possess any part of the Red Sea coast, which was held by the 
Egyptians, wdjo, during the ()th and loth centuries, worked the 
emerald and g(»ld mines between the Nile and the Red Sea. The 
kingdom, according to the Armenian historian Abu Salih, was 
in a very flourishing condition in the 12th century. It then 
extended from Assuan S(»uthward to the 4th cataract, and 
contained several large cities. Gold and copper mines were 
worked. I’he liturgy used was in Gre(?k. Tn 1173 Shams 
addaula, a brother of Saladin, attacked the Nubians, captured 
the city of Ibrim (Primis), and among other deeds destroyed 
700 pigs found therein. The Egyptians then retired, and for 
about 100 years the country was at peace. In 1275 
Mameluke sultan Bibars aided a rebel prince to oust his uncle 
from the throne of Nubia ; the sultans Kalaun and Nasir also 
sent expeditions to Dongola, which was several times captured. 
Though willing to pay tribute to the Moslems, the Nubians 
clung tenaciously to Christianity, and, despite the raids to which 
the country was .subjected, it appears during the J2th and 13th 
centuries to have been fairly prosperous. N o serious atte mpt was 
made by the Egyptians to penetrate south of Napata, nor is it 
certain how far south of that place the authority of the Dongola 
kingdom (sometimes known as Mnkarra) extended. It was 
neighboured on the south by another C'hristian state, Aloa (Aiwa), 
with its capital Soba on the Blue Nile. 

Cut off more and more from free intercourse w'ith the Copts 
in Egypt, the Nubian Christians at length began to embrace 
]ewi^ and Mahommedan doctrines ; the decay of the stjite was 
hastened by dissensions between Mukarra and Aloa. Neverthe- 
less, the Nubians were stremg enough to invade upper Egypt 
during the reign of Nawaya Krestos (1342-1372), because the 
governor of Cairo had thrown the patriarch of Alexandria 
into prison. The date usually assigned for the overthrow of the 
Christian kingdom is 1351. Only the northern part of the country 
(as far as the 3rd cataract) came under the rule of Egypt. Never- 
theless, according to Leo Africanus, at the close of the 15th 
century Christianity and native states still survived in Nubia, 
and in the i6th century the Nubians sent mes.sengers to Abyssinia 
to Father Alvarez, begging him to appoint priests to administer 
the sacraments to them— a request with which he was not able 
to comply. Thereafter the Nubian Church is without records. 
The Moslems may have extinguished it in blood, for the region 
between Dongola and Shendi appears to have been depopulated. 


Between Assuan and llannek the Turks introduced in the 
1 6th century numbers of Bosnians, whose descendants ruled 
the district, paying but a nominal allegiance to the Porte. At 
Ibrim, Mahass, and elsewhere along the banks and in the islands 
of the Nile, they built castles, now in ruins. South of Hannek 
the kings of Sennar became overlords of the country. As the 
power of the Sennari declined, the nomad Shagia (or Shaikiyeh) 
attained pre-eminence in the Dongola district. 

Alx)ut 1812 Mamelukes fleeing from Mehemet Ali, the pasha 
of Egypt, made themselves masters of part of the country, 
destroying the old capital and building a new one lower down the 
Nile. In 1820 both Mamelukes and Shagia were conquered by 
the Egyptians, and the Dongola province annexed to Egypt. 
In consequence of the rising of the Dervishc^s Egypt evacuated 
Dongola in 1886. The attempt to set up an independent govern- 
ment failed, and the Dervishes held the town until September 
1896, when it was rcoccupied by an Egyptian force. 

See J. L. Burckharclt, Travels in Nubia (London, iSio) ; Naum 
Rey Shucair, The Histotv and Ceography of the Sudan (iti Arabic, 

vols., Cairo. 1903) ; E. A, Wallis Budge, The F.gyptian Sudan 
(2 vols., London. 1907). 

DONGOLA, a town of the Anglo-Egyptian Sudan, which gives 
its name to a mudiria. It is situated on the W. bank of the Nile, 
about 45 m. alx)vc the 3rd cataraci:, in 19'’ 10' N., 30° 29' E. 
Pop. about 10,000. It is 1082 m. S. of Cairo by river and 638 ns. 
N. of Khartum by the same route. Its commercial outlet, 
however, is Port Sudan, on the Red Sea, 600 m. E.S.E. by 
steamer and railway. It is a thriving, well-built town ; an 
important agricultural and trading centre. LigniU^ is found on 
the cast bank of the. Nile opposite the town. Founded c. 1812 by 
Mamelukes who fled to Nubia from the persecutions of Mehemet 
Ali, the town is called Dongtda Makara (New Dongola) to 
I distinguish it from Dongola Agiisa (Old Dongola), which it 
supplanted. It is also called El Ordi (the barracks), a 
reminiscence of the buildings erected by the Egyptians after 
their occupation of the town in 1820. The Mahdi Mahommed 
Ahmed was a native of Dongola, In 1884-1885 the town was 
the base of the British troops in their advance on Khartum. 

Dungola Agusa, 75 rn. up.stream from New Dongola, now a 
heap of rums, w'as the capital of the Nubian slate usually called 
the Cihristian kingdom of Dongola. An Arab historian of the i .1 th 
(xntury descril:)es it as a large c^ity with many *:hurches, fine 
hoases and wide streets. It is said to have Ix'cn finally destroyed 
by the Mamelukes. On a hill near the ruins is a mosque in whic h 
is an Arabic inscription slating that the building was opened “ on 
the 20th Rabi el Aneh in the year 717 (June i, 1317 a.d.) aftei 
; the vict;«)ry of Sefeddin Abdallah cm Nasir over the Infidels.” 

I DONIZETTI, GAETANO(i798-i8.^8), Italian musical compo.st^r, 

wiis born at Bergamo in 1798, the son of a government oflicial 
of limited means. Originally ciestined for the bar, he show'ed at 
; an early agi* a strong taste for art. At first, strangely enough, 
I he mistook architecture for his vocation, and only after an 
i unsucc:essful trial in that direction did he discover his real Udent. 
He entered thcj coaservatoire of his native city, where he studied 
under Simon Mayr, the fertile operatic composes. His second 
master was Mattci, the head master of the celebrated music 
school of Bologna, where Doniz-etti resided for thnx* yc*ars. 
After his return to Bergamo the young composer dertermined 
to devote himself to dramatic music, but his father insisted upon 
his giving lessons with a view to immediate gain. The disputes 
arising from this cause ultimately led to Donizetti’s enlisting 
in the army. But this de.sixrate step proved beneficial against 
all expectation. The regiment was quartered at Venice, and 1m re 
the young composer’s first dramatic attempt, an ojx.*ra called 
Enrico comte di Borgogna, saw the light in 1818. 

The success of this work, and of a second opera lirought out 
in the following year, establi.shcd Donizetti s reputation. He 
obtained his discharge from the army, and hcmxdortli his operas 
followed each other in rapid and uninterrupted succession at 
the rate of three or four a year. Although he had to contend 
successively with two such dangerous rivals as Rossini and 
Bellini, he succeeded in taking firm hold of the public, and the 
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brilliant reception accorded to his Anna BoUna at Milan carried 
his name beyond the limits of his own country. In 1835 Donizetti 
went for the first time to Paris, where, however, his Marino 
Faliero failed to hold its own against Bellini's Puritanic then 
recently produced at the 'fh^atre Italien. The disappointed 
composer went to Naples, where the enormous success of his 
Lufia di Lammermoor consoled him for his failure in Paris. For 
Naples he wrote a number of works, none of which is worth 
notice. In 1840 the censorship refust^d to pass his Poliuto, an 
Italian version of Corneille's Polyeucte^ in consequence of which 
the disgusted composer once more left his country for Paris. 
Here he produced at the Op6ra (nmique his most popular opera, 
La Fille du regiment, but again with little success. It was not till 
after the work had made the round of the theatres of Germany 
and Ttiily that the Parisians reconsidered their unfavourable 
verdict. A serious opera, Les Martyrs, produced about the same 
lime with the Daughter of the Regiment, was equally unsuccessful, 
and it was reserved to La Favorita, generally considered as 
Donizetti's masterpiece, to break the evil spell. His next im- 
portant work, Linda di Chamounix, was written for Vienna, 
where it wiis received most favourably in 1842, and the same 
success accompanied the production of Don PasquaU after 
Donizetti’s return to Paris in 1843. Soon after this event the 
first signs of a fatal disease, caused to a great extent by overwork, 
iKJgan to show themselves. The utter failure of Don Sebastian, 
a large opera produced soon after Don Pasquale, is said to have 
hastened the catastrophe. A paralytic stroke in 1844 deprived 
Donizetti of his reason ; for four years he lingered on in a sUite 
of mental and physical prostration. A visit to his country was 
proposed as a last resource, but he reached his native place only 
to die there on the ist of April 1848. 

The sum total of his operas amounts to sixty-four. The large 
number of his works accounts for many of their chief defects. 
His rapidity of working made all revision impossible. It is said 
that he once wrote the instrumentation of a whole opera within 
thirty hours, a time hardly sufficient, one would think, t() put 
the notes on paper. And yet it may be doubted whether more 
elaboration would have essentially improved his work ; for the 
last act of the Favorita, infinitely superior to the preceding ones, 
is also said to have been the product of a single night. 

Then; is a strange parallelism observable in the lives of Rossini, 
Bellini and Donizetti. They had no sooner established their 
reputations on the Italian stage than they left their own country 
for Paris, at that time tlie centre of the musical world. All three 
settled in France, and all three weix^ anxious to adapt the style 
of their music to the taste and artistic traditions of their adopted 
country. The difference which exists between Ros.sini’s Tell and 
his Semiramide may, although in a less striking degree, lie noticed 
between Donizetti’s Fille du regiment and one of his earlier 
1 till i; in Jipcras. But here the piirallel ends. As regards artistic 
genius Donizetti ciin by no means be compared with his illustrious 
countrymen. He hiis little of Bellini’s melancholy sweelne.ss, less 
of Rossini’s sparkle, and is all but devoid of spontaneous dramatic 
im]iulsc\ For these shortcomings he atones by a considerable 
though by no means extraordinary store of fluent melody, and 
by liis rare skill in writing for the voice. The duet in the last 
act of the Favorita and the ensemble in Tjicia following upon the 
signing of the contract, are masterpieces of concerted mu.sic in 
the Italian style. These advantages, together wdth considerable 
power of humorous delineation, as evinced in Don Pasquale and 
L' Eli sir d'amore, must account for the unimpaired vitality of 
many of his works on the stage. 

DONJON (from a I.Ate I-at. accusative form donmionem, 
crmnected wdth domnus or dominus, a lord), the French term 
for the keep of a medieval castle, used now in distinction to 
“ dungeon ” (q.v.\ the prison, which is only an anglicized 
spelling (see also Kef.p). 

DON JUAN, a legendary character, w'ho.se story has found 
currency in various European countries. He was introduced into 
formal literature in the Spanish El Burlador de Seinlla y convidado 
tie piedra, a play w'hich was first printed at Barcelona in 1630, 
imd is usually attributed to Tirso de Molina ; but the story of a 


profligate inviting a dead man to supper, and finding his invita- 
tion accepted, was current before 1630, and is not peculiar to 
Spain. A Don Juan Tenorio is said to have frequented the court 
of Peter the Cruel, and at a later period another Don Juan 
Tenorio, a dissolute gallant, is reported as living at Seville ; 
but there is no satisfactory evidence of their existence, and it is 
unlikely that the Don Juan legend is based on historical facts. 
It exists in Picardy as Le Souper de fantome, and variants of it 
have been found at points so far apart as Iceland and the Azores : 
the available evidence goes to show that Don Juan is a universal 
t3rpe, that he is the subject of local myths in many countries, 
that he received his name in Spain, and that the Spanish version 
of his legend has absorbed certain elements from the French story 
of Robert the Devil. Some points of resemblance are observable 
between El Burlador de Sevilla and Dineros son calidad, a play of 
earlier date by I^)pe de Vega ; but these resemblances are super- 
ficial, and the character of Don Juan, the incarnation of perverse 
sensuality and arrogant blasphemy, may be considered as the 
creation of Tirso de Molina, though the ascription to him of El 
Burlador de Sevilla has been disputed. The Spanish drama was 
apparently more popular in Italy than in Spain, and was fre- 
quently given in pantomime by the Italian actors, who accounted 
for its permanent vogue by saying that Tirso de Molina had sold 
his soul to the devil for fame. A company of these Italian mimes 
took the story into France in 1657, and it was dramatized by 
Dorimond in 1659 and by De Villiers in 1661 ; their attempts 
suggested Le Festin de pierre (1665) to Molidre, who, apparently 
with the Spanish original before his eyes, substituted prose for 
verse, reduced the supernatural element, and interpolated comic 
effects completely out of keeping with the earlier conception. 
I.Atcr adaptations by Rosimond and Thomas Corneille were even 
less successful. The story was introduced into England by Sir 
Aston Cokain in his unreadable Tragedy of Ovid (1669), and was 
the theme of The Libertine (1676), a dull and obscene play by 
Shadwell. Goldoni’s D. Giovanni Tenorio osia 11 Dissoluto, based 
upon the adaptations of Moli^re and Thomas Corneille, is one of 
his least interesting productions. Tirso de Molina’s play was 
n‘cast, but not improved, by Antonio de Zamora early in tlie 
1 8th century. A hundred years later the character of Don Juan 
was endowed with a new name in Espronceda’s Esiudianle de 
Salamanca ; Don Felix de Montemar is plainly modelled on Don 
Juan 'Jenorio, and rivals the original in licentiousnc.ss, impiety 
and grim humour. But the most curious resuscitation of the 
type in Spain is the protagonist in Zorrilla’s Don Juan Tenorio, 
which is usually played in all large cities during the first week in 
Novembifr, and has come to be regarded as an essentially national 
work. It is in fact little more than an adaptation of the elder 
Dxim'tdes^ Don Juan de Mar ana , in its turn, derives chiefly 
from Merimec’s novel, Les Ames du purgatoire. Less exotic are 
Zorrilla’s two poems on the same subject . — El Desafio del diablo 
and El Testigo de bronce. Byron’s Don Juan presents a Regency 
lady-killer who resembles Ulloa’s murderer in nothing but his 
njime. 

The sustained popularity of the Don Juan legend is undoubtedly 
due in great measure to Mozart’s incomparable setting of Da 
Ponte’s mediocre libretto. In this pale version of El Burlador de 
Sevilla the Preneh romantic school made acquaintance with Don 
Juan, and hence, no doubt, the works of Merimec and Dumas 
already mentioned, Balzac’s Elexir d'une longue vie, and Alfred 
de Musset’s line Matinee de Don Juan and Namouna. The 
legend has been treated subsecjuently by Flaubert and Barbey 
d’Aurcvilly in France, by Landau and Heyse in Germany, and by 
Sacher-Masoch in Austria. It has always fascinated composers. 
Mozart’s Don Gim^anni has annihilated the earlier operas of Le 
Tellier, Righini, Tritto, Gardiand Gazzaniga ; but Gluck’s ballet- 
music still survives, and Henry Purcell’s setting — ^the oldest of 
all — has saved some of Shadwell’s insipid lyrics from oblivion. 

Bibj.iogkapuy. — F. do Simone Brouwer, Don Giovanni nella 
poesia e nelV arte musicale (Napoli, 1894) ; A. Farinelli. Don 
Giovayini : Note critiche (Torino, 1896) ; A. Farinelli, Cuatro palabras 
sobre Don Juan r la lileratura donjuanesca del porvenir in the 
Homenaje d Metiendez v Pelayo (Madrid. 1899), vol. i. pp. 205- 
222. (J. F.-K.) 
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DONKIM, SIR RUFANE SHAW (1773-1841), British soldier, 
came of a military family. His father^ who di^, a full general, 
in 1821, served with almost all British commanders from Wolfe to 
Gage. Rufane Donkin was the eldest child, and received his first 
commission at the age of five in his father’s regiment ; he joined, 
at fourteen, with eight years’ seniority as a lieutenant. Becoming 
a captain in 1793,110 was on active service in the West Indies in 
1 794, and (as major) in 1 796. At the age of twenty-five he became 
lieutenant-colonel, and in 1798 led a light battalion with distinc- 
tion in the Ostend expedition. He served with Cathcart in 
Denmark in 1807, -and two years later was given a brigade in the 
army in Portugal, which he led at Oporto and Talavcra. He was 
soon transferred, as quartermaster-general, to the Mediterranean 
command, in which he served from 1810 to 1813, taking part 
in the Catalonian expeditions. Sir John Murray’s failure at 
Tarragona did not involve Donkin, whose advice wjis proved 
to be uniformly ignored by the British commander. In July 
1815 Major-General Donkin went out to India, and distinguished 
himself as a divisional commander in Hastings’ operations 
against the Mahrattas (1817-1818), receiving the K.C.B. as hLs 
reward. The death of his young wife .seriously affected him, and 
he went to the Cape of Good Hope on sick leave. From 1820 to 
1821 he administered the colony with success, and named the 
rising .seaport of Algoa Bay Port Elizabeth in memory of his wife. 
In 1821 he became lieutenant-general and G.C.H. The rest of 
his life was spent in literary and political work. He was one of 
the original fellows of the Royal Geographical Society, and was a 
member of the Royal Society and of many other learned bodies. 
His theories as to the course of the river Niger, publi.shed under 
the title Dissertation on the Course and Probable Termination of the 
Niger (Londnriy 1829), involved him in a good deal of controversy. 
From 1832 onwards he sat in the House of ('ommons, and in 1835 
was made surveyor-general of the ordnance. He committed 
suicide at Southampton in 1841. He wiis theti a general, and 
colonel of the nth Foot. 

See Jordan, National Portraits, vol. iii.; Gentleman's Magazine, 
xcii. i. 273. 

DONNA Y, CHARLl^ MAURICE (1859- ), French drama- 

tist, was bom of middle-class parents in Paris in 1859. He 
made his serious d^but as a dramatist on the little stage «)f the 
Chat Noir with Phryne ( 1 89 1 ), a .scries of Greek scenes . Lysistrata , 
a four-act comedy, was produced at the Grand Theatre in 1892 
with Mme Rcjane in the title part. T^ter plays w'erc FoUe 
Entre prise (1894); Pension de famille (1894); Complires 
in collaboration with M. Grosclandc ; Aniants (1895), produced 
at the Renaissance theatre with Mme Jeanne Granier as Claudine 
Rozeray; La Douloureuse U A^ranchie \ Georgette 

Lemeunier ; Le Torrent (1899), at the C!omedie Franyiiise ; 

Education de prince (1900) ; La Clairiere (1900), and Oiseaux de 
passage (1904), in collaboration with L. Descaves ; La Bascule 
(1901); V Autre danger, at the Comddie Fran^aise (1902); Le 
Retour de Jerusalem (1903); V Escalade (1904); and Paraitre 
(1906). With Amants he won a great success, and the play was 
hailed by Jules Lcmaitre as the Berenice of contemporary French 
drama. Very advanced ideas on the relations between the sexes 
dominate the whole series of plays, and the witty dialogue is 
written with an apparent carelessness that approximates very 
closely to the language of every day. 

DONNE9 JOHN (1573-1631), English poet and divine of the 
reign of James I., was born in 1573 in the parish of St Nicholas 
Olave, in the city of London. His father was a wealthy merchant, 
who next year became warden of the Company of Ironmongers, 
but died early in 1576. Donne’s parents were Catholics, and his 
mother, Elizabeth Heywood, was directly descended from the 
sister of the great Sir Thomas More ; she w£ls the daughter of 
J ohn Hey v/ood the epigrammatist. As a child , Donne’s precocity 
was such that it was said of him that “ this age hath brought 
forth another Pico della Mirandola.” He entered Hart Hall, 
Oxford, in October 1584, and left it in 1587, proceeding for a time 
to (!!ambridge, where he took his degree. At Oxford he began his 
friendship with Henry Wotton, and at Cambridge, probably, with 
Christopher Brooke. Donne was removed to London ” about 


-DONNE 417 

*592 he entered Lincoln's Inn with the intention 
of studying the law. 

When he ciime of age, he found himself in possession of a 
considerable fortune, and about the same time rejected the 
Catholic doctrine in favour of the Anglican communion. He 
began to produce Satires, w'hich were not printed, but eagerly 
passed from hand to hand ; the first three are known to belong 
to 1593, the fourth to 1594, while the otlicr three are probably 
some years later. In 1596 Donne engaged himstdf for foreign 
service under the earl of Essex, and “ w^aited upon his lordship ” 
on board the “ Repulse,” in the magnificent victory of the nth of 
June. We poK.se.ss several poems written by Donne during this 
expedition, and during the Islands Voyage of 1597, in which he 
accompanied Es.sex to the Azores. According to Walton, Donne 
spent some time in Italy and Spain, and intended to proceed to 
Palestine, “ but at his being in the farthest parts of Italy, the 
disappointmentof comi>iiny,or of a safe convoy, or the uncertainty 
of returns of money into tho.se remote parts, denied him that 
happiness.” There is some reason to suppose that he was on the 
continent at intervals between 1595 and the winter of 1597. His 
lyrical poetry was mainly the pnwluct of his exile, if we are to 
believe Ben Jonson, who told Drummond ol Hawthomdim that 
Donne “ wrote all his best pieces ere he was 25 years old.” At 
his return England he became private secretary in London to 
Sir Thomas Egerton, the lord keeper (afterwards l^rd Brackley), 
in whose family he remained four years. In 1600 he found himself 
in love with his master's niece, Anne More, whom he married 
secretly in I)t‘cember 1601. As soon as this act was discovered, 
Donne was dismissed, and then thrown into the Fleet prison 
(February 1602), from which he was soon released. His circum- 
st4inces, however, were now very much straitened. His own 
fortune had all l)ccn spent and “ troubles did still multiply 
upon him.” Mrs Donne’s cousin, Sir Francis Woolcy, offered 
the young couple an asylum at his country house of Pyrford, 
where they resided until the end of 1604. 

During the latter part of his residence in Sir Thomas Egerton 's 
house, Donne had composed the longest of his existing pocmis, 
The Progress of the Soul, not published until 1633. In llie .spring 
of 1605 we find the Donnes living at Camberwell, and a little 
later in a small hou.se at Mitcham. He had by this lime 
“ acquired such a perfection ” in civil and common law that he 
was able to take up professional w7)Tk, and he now acted us a 
helper to Thomas Morton in his controversies with the Catholic-S. 
Donne is believed to have had a considerable share in writing the 
pamphlets against the papists which Morton issued between 1604 
and 1607. in the latter year, Morton offered the poet certain 
preferment in the Church, if he would only con.S(‘nt to take holy 
orders. Donne, however, although he was at this time Income 
deeply serious on religious matters, did not think him.self fitted 
for the clerical life. In 1607 he started a correspondence with Mrs 
Magdalen Herbert of Montgomery C4istlc, the mother of George 
Herljert. Some of these pious epistles were printed by Izaak 
Walton. These exercises were not of a nature to adcl to his 
income, which w’as extremely small. His uncomfortable little 
house he speaks of as his ” ho.spital ” and his “ prison ” ; his 
wife’s health was broken and he was bowed down by the 
number of his children, who often lacked even clothcis and food. 
In the autumn of 1608, however, his father-in -law'. Sir George 
More, bc'came reconciled with them, and Jigreed to make, them a 
generous allowance. Donne soon after formed part of the brilliant 
as.semblage which Lucy, countess of Bradford, gathered around 
her at Twickenham ; we possess .several of the verse epistles he 
addrcs.sed to this lady. In 1 609 Donne was engaged in composing 
his great controversial pro.se treatise, the Pseudo-Martyr, printed 
in 1610 ; this was an attempt to convince Roman ( atholics in 
England that they might, without any inconsistency, take the 
oath of allegiance to James I. In i6n Donne wrote a curious 
and bitter pro.se squib against the Jesuits, entitled Ignatius his 
Conclave. To the same period, but possibly somewrhat earlier, 
l^elongs the apology for the principle of sui(*ide, which was not 
published until 1644, long after Donne’s death. ITiis work, the 
Biaihanatos, is an attempt to .show that “ the scandalous di.sease 
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of headlong dying/’ to which Donne himself in his unhappy moods 
had often such a sickly inclination/’ was not necessarily and 
essentially sinful. 

In 1610 Donne formed the acquaintanceof awealthy gentleman, 
Sir Robert Drury of Hawsted, who offered him and his wife an 
apartment in his large house in Drury I-ane. Drury lost his only 
daughter, and in 1611 Donne published an extravagant elegy on 
her, entitled An Anatomy of the World, to which he added in 1613 
a ^ogress of the Soul on the same subject ; he threatened to 
celebrate the “ blessM Maid,” Elizal)eth Drury, in a fresh elegy 
on each anniversary of her death, but he happily refrained from 
the third occasion onwards. At the close of 1611 Sir Robert 
Drury determined to visit Paris (but not, as Walton supposed, on 
an embassy of any kind), and he took Donne with him. When 
he left London, his wife was expecting an eighth child. It 
seems almost certain that her fear to have him absent led him 
to compose one of his loveliest poems : 

** Sweetest Love. I do not go 
For weariness of thee.** 

He is said to have had a vision, while he was at Amiens, of his 
wife, with her hair over her shoulders, hearing a dead child in her 
arms, on the very night that Mrs Donne, in London (or more 
probably in the Isle of Wight), was delivered of a still-born infant. 
He suffered, accordingly, a great anxiety, which was not removed 
until he reached Paris, where he received reassuring accounts of 
his wife’s health. The Drurys and Donne left Paris for Spa in 
May 1612, and travelled in the Low Countries and Germany 
until Scptcmlxjr, when they returned to London. In 1613 
Donne contrilmted to the Lachrymae lachrymarum an obscure 
and frigid elegy on the death of the prince of Wales, and wrote 
his famous Marriage Song for St Valentine’s Day to celebrate the 
nuptials of the elector palatine with the princess Elizabeth. About 
this time Donne liecamc intimate with Robert Ker, then Viscount 
Rochester and afterwards the infamous earl of Somerset, from 
whom he had ho|K^s of preferment at court. Donne was now in 
weak health, and in a highly neurotic condition. He suggested to 
Rochester that if he should enter the church, a place there might 
be found for him. But he was more useful to the courtier in his 
legal capacity, and R(»chestcr dissuaded him from the ministry. 
At the close of 1614, however, the king sent for Donne to Theo- 
bald’s, and ** des<';ended to a persuasion, almost to a solicitation 
of him, to enter into sacred orders,” but Donne asked for a few 
days to consider. Finally, eArly in 1614, King, bi.shop of London, 
“ proceeded with all convenient speed to ordain him, first deacon, 
then priest.” He was, perhaps, a curate first at Paddington, and 
presently was appointed royal chaplain. 

His earliest sermon before the king at Whitehall carried his 
audience ” to heaven, in holy raptures.” In April, not without 
much bad grace, the university of Cambridge consented to make 
the new divine a D.D. In the spring of 1616, Donne was presented 
to the living of Keyston, in Hunts, and a little later he became 
rector of Sevenoaks ; the latter preferment he held until his 
death. In October he was appointed reader in divinity to the 
benchers of I.incoln’s Inn. His anxieties about money now 
ceased, but in August 1617 his wife died, leaving seven young 
children in his charge. Perhaps in consequence of his bereave- 
ment, Donne seems to have passed through a spiritual crisis, 
which inspired him with a peculiar fervour of devotion. In 1618 
he wrote two cycles nf religious sonnets, La Corona and the Holy 
Sonnets, the lattf*r not printed in complete form until by Mr 
Gosse in 1 899. Of the very numeroiKS sermons }Yreachcd by Donne 
at Lincoln’s Inn, fourteen have come down to us. His health 
suffered from the austerity of his life, and it was probably in 
connexion with this fact that he allowed himself to be persuaded 
in May 1619 to accompany I^rd Doncaster as his chaplain on an 
embassy to Germany. Having visited Heidelberg, Frankfort and 
other German cities, the embassy returned to England at the 
opening of 1620. 

In November 1621, James I., knowing that London was “a 
dish ” which Donne ” loved well,” “ car\Td ” for him the deanery 
of St Paul’s. He resigned Keyston, and his prcacher.ship in 
Lincoln’s Inn (Feb. 16^2). In October 1623 suffered from 


n dangerous attack of illness, and during a long convalesmce 
wrote his Devotions, a volume published in 1624. He was now 
appointed to the vicarage of St Dunstan’s in the West. In April 
1625 Donne preached before the new king, Charles I., a sermon 
which was immediately printed, and he now published his Four 
Sermons upon Special Occasions^ the earliest collection of his 
discourses. When the plague broke out he retired with his 
children to the house of Sir John Danvers in Chiswick, and for 
a time he disappeared so completely that a rumour arose that 
he was dead. Sir John had marri^ Donnes old friend, Mrs 
Magdalen Herbert, for whom Donne wrote two of the most 
ingenious of his lyrics, “The Primrose” and “The Autumnal.” 
The popularity of Donne as a preacher rose to its zenitl) when he 
returned to his pulpit, and it continued there until his death. 
Walton, who seems to have known him first in 1624, now became 
an intimate and adoring friend. In 1630 Donne’s health, always 
feeble, broke down completely, so that, although in August of 
that year he was to have been made a bishop, the entire break- 
down of his health made it worse thiin useless to promote him. 
The greater part of that winter he spent at Abury Hatch, in 
Epping Forest, witli his widowed daughter, Constance Alle}^, 
and was too ill to preach before the king at Christmas. It is 
believed that his disease was a malarial form of recurrent quinsy 
acting upon an extremely neurotic system. He came back to 
London, and was able to preach at Whitehall on the 12th of 
February 1631. This, his latest sermon, was published, soon 
after his demise, as Death's Duel, He now stood for his statue to 
the sculptor, Nicholas Stone, stiinding before a fire in his study 
at the Deanery, with his winding-sheet wrapped and lied round 
him, his eyes shut, and his feet resting on a funeral urn. This 
lugubrious work of art was set up in white marble after his death 
in St Paul’s cathedral, where it may still be seen. Donne died on 
the 31st of March 1631, after he had lain “ fifteen days earnestly 
expecting his hourly change.” His aged mother, who had lived 
in the Deanery, survived him, dying in 1632. 

Donne’s poems were first collected, in 1633, and afterwards in 
1635, 1639, 1649, 1650, 1654 and 1669. Of his prose works, the 
Juvenilia appeared in 1633; the LX XX Sermons in 1640; 
Biathanatos in 1644 ; Fifty Sermons in 1649 ; Essays in Divinity ^ 
1651 ; his Letters to Several Persons of Honour, 1651 ; Paradoxes, 
Problems and Essays, 1652 ; and Six and Twenty Sermons, 1661. 
Izaak Walton’s Life of Donne, an admirably written but not 
entirely correct biography, preceded the Sermons of 1640. The 
principal editor of his posthumous writings was his son, John 
Donne the younger (1604-1662), a man of eccentric and 
scandalous character, but of considerable talent. 

The infiiien('e of Donne upon the literature of England was 
singularly wide and deep, although almost wholly malign. His 
originality and the fervour of his imaginative passion made him 
extremely attractive to the younger generation of poets, who saw 
that he had broken through the old tradition, and were ready to 
follow him implicitly into new fields. In the 18th century his 
reputation almost disappeared, to return, with many vicissitudes 
in the course of the 19th. It is, indeed, singularly difficult to 
pronounce a judicious opinion on the writings of Donne. They 
were excessively admired by his own and the next generation, 
praised by Dryden, paraphrased by Pope, and then entirely 
neglected for a whole century. The first impression of an 
unbiased reader who dips into the poems of Donne is unfavour- 
able. He is repulsed by the intolerably harsh and crabbed 
versification, by the recondite choice of theme and expression, 
and by the oddity of the thought. In time, however, he perceives 
that ^hind the fantastic garb of language there is an earnest 
and vigorous mind, an imagination that harbours fire within its 
cloudy folds, and an insight iiiio the mysteries of spiritual life 
which is often startling. Donne excels in brief flashes of wit and 
beauty, and in sudden daring phrases that have the full perfume 
of poetry in them. Some of his lyrics and one or two of his elegies 
excepted, the Satires are his mo.st important contribution to 
literature. They are probably the earliest poems of their kind 
in the language, and they are full of force and picturesqueness. 
Their obscure and knotty language only serves to gWt peculiar 
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brilliancy to the not uncommon passages of noble porspica< 
city. To the odd terminology of Donne's poetic philosophy 
Drydcn gave the name of “ metaphysics,” and Johnson, bor- 
rowing the suggestion, invented the title of the “ metaphysical 
school ” to describe, not Donne only, but all the amorous and 
philosophical poets who succeeded him, and who employed a 
similarly fantastic language, and who affected odd figurative 
inversions. 

Izaak Walton's Life, first published in 1640, and entirely recast 
in 1650, has bcfen constantly reprinted. The best edition of Donne's 
Poems was edited by E. K. Chambers in 1896. Ills prose works have 
not been collectecf. In 1899 Edmund Gosse published in two 
volumes The Life and Letters of John Donne, lor the first time revised 
and collected. (E. G.) 

DONNYBROOK, a part of Dublin, Ireland, in the south-east of 
the city. The former village of the name was famous for a fair 
held under licence from Ki^ John in 1204. It gained, however, 
such a scandalous notoriety for disorder that it was discontinued 
in 1855, the *^igbts being purchased for £3000. 

DQNOSO GORTBS, JUAN, Marquis de Valdegamas (1809-1853), 
Spanish author and diplomatist, was born at Valle de la Serena 
(Extremadura) on the 6th of May 1809, studied law at Seville, 
and entered politics as an advanced liberal under the influence of 
Quintana (v*<^*)* views liegan to modify after the rising at La 
Granja, and this tendency towards conservatism, which became 
more marked on his appointment as private secretiiry to the 
Queen Regent, finds expression in his Lecciones de derecho 
politico (1837). Alarmed by the proceedings of the French 
revolutionary party in 1848-1849, Donoso Cort6s issued his 
Ensayo sobre d catolicisnWy el liberalismo, y el socialismo con- 
sider ados en sus principios fundamentales (1851), denouncing 
reason as the enemy of truth and liberalism as leading to social 
ruin, lie became ambassadt>r at Paris, and died there on the 
3rd of May 1853. The Ensayo has failed to arrest the movement 
against which it was directed, and is weakened by its extravagant 
paradoxes ; but, with all its rhetorical excesses, it remains the 
finest specimen of impassioned prose published in Spain during 
the 19th century. 

Donoso Cort6s’ works were collected in five volumes at Madrid 
(1854-1855) under the editorship of Gavino 'rejado. 

DONOVAN, EDWARD (1768 -1837), English naturalist, was the 
author of many popular works on natural history and botany. 
In 1792 appeared the first volume of his Natural History of 
British Insects, which extended to sixteen volumes, and was 
completed in 1813. He also published Natural Histories of 
British Birds, in jo vols. 8vo (i799-‘i8i9), of British Fishes, in 
5 vols. (1802-1808), of British Shells, in 5 vols. (1800-1804), a 
series of illustrated works on The Insects of India, China, Neiv 
Holland, 6*^., in 3 vols. 4to (1798-1805), and Excursions in South 
Wales and Monmouthshire ( 1 805). To these works must be added 
his periodical entitled The Naturalisfs Repository, a monthly 
publication, of which three volumes were completed (1823-1825), 
and an Essay on the Minute Parts of Plants in general, Donovan 
was author of the articles on natural history in Rees's Cyclopaedia, 
In 1833 he published a Memorial respecting my Publications in 
Natural History, in which he complains that he had been nearly 
ruined by his publishers. He was a fellow of the Linncan Society, 
and died in London on the ist of February 1837. 

DOOM (Old F.ng. ddm, a word common to Tout, languages for 
that which is set up or ordered, from “ do,” in its original meaning 
of “ place ” ; cf. Gr. from stem of rlOrifAi), originally a 
law or enactment, the legal decision of a judge, and particularly 
an adverse sentence on a crimimil. The word is thas applicable 
to the adverse decrees of fate, and particularly to the day of 
judgment. Tlie verb “ deem,” to deliver a judgment, and hence 
to give or hold an opinion, is a derivative, and appears also in 
various old Teutonic forms. It is seen in deemster,” the name 
of the two judges of the Isle of Man. 

DOON DE MA YENCE, a hero of romance, who gives his mime 
to the third cycle of the Charlemagne romances, those dealing 
with the ieudid revolts. There is no real unity in the geste of 
Doon de Mayencc. The rebellious barons arc connected by the 


trouveres with D^n by imoginary genealogical ties, and all are 
represented as in opposition to Charlemagne, though their 
adventures, in so far as they pos.se$s a historical basis, must 
generally be referred to earlier or later periods than the reign of 
the great emperor. The general insolence of their attitude to 
the sovereign suggests that Charlemagne is here only a name for 
his weaker successors. 'The tradition of a traitorous family of 
Mayence, which was developed in Italy into a series of stories of 
criminals, was however anterior to the Carolingian cycle, for an 
interpolator in the chronicle of Fredegarius states (iv. 87) that 
the army of Sigebert was betrayed from within its own ranks by 
men of Mayence in a battle fought with Radulf on the banks of 
the Unstrut in Thuringia. The chief heroes of tlie poems which 
make up the geste of Doon de Mayence are Ogier the Dane (t/.v.), 
the four stms of Aymon (see Renaud), and Huon of Bordeaux 
It is probable that Dtion himself was one of the last 
personages to be clearly defined, and that the chanson de geste 
relating his exploits was drawn up partly with the view of supply- 
ing a suitable ancestor for the other heroes. The latter half of 
the poem, the story of Doon's wars in Saxony, is perhaps based on 
historical events, but the earlier half, which is really a .sep&irate 
romance dealing with his romantic childhood, is obviously pure 
fiction and dates from the 13th century. Drjon had twelve sons : 
Gaufrey de Dane Marche (Ardenne^• ?), the father of Ogier ; 
Doon de Nan ten il, whose son Gamier married the beautiful Aye 
d’Avignon ; Griffon d'Hautevillc, father of the arch-traitor 
Ganelon ; Aymon de Dord«)ne or Dourdan, whose four sons were 
so relentlessly pursued by (Charles ; Beuves d’Aigremont, whose 
son was the enchanter Maugis ; Sevin (»r Seguin, the father of 
Huon of Bordeaux ; Girard de Roussillon, and others less known, 
The history of these personages is given in Doon de Mayence, 
Gaufrey, the romances relating to Ogier, Aye d' Avignon, the 
fragmentary Doon de Nanteuil, Gui de Nanteuil, Tristan de 
Nanteuil, Parise la Duchesse, Maugis d*Aigremont, Vivien 
Tamachour de Monhranc, Renatis de Montauban or Les Quatre Fils 
Aymon, and Huon de Bordeaux, Some of this material, which 
dates in its existing form from the 12th and 13th centuries, 
remains unpubli.shed, but the chief poems are available in the 
series of Amiens Poetes de la France (1859, &c.). 

See Hist. lilt, de la France, vols. xxii. and xxvi. (1852 an»l 1873), for 
analyses of these ])Oems by 1 Guilin Paris ; also J. llarrois, Elements 
earolingicns (L^aris, 1846) ; W. Niederstadt, Alter und Heiniat der 
altfr. Doon (Cireifswalcl, 1889). The i)ros(* romance. La Fleur des 
hatailles Doolin de ^tayence, was prinbrd by Antoine Veiard (Paris, 
*501), by Alain l-oirian and Denis Janot (Paris, c. 1530), by 
N. Bonfons (Paris ; no date), hy J. WaesberRue (KothTdam*. iOo.|). 
('tC. 

DOOR (corresponding to the Gr. Bopa, I.nt. fores or valvar. ; 
the English word, with other forms common in allied languages, 
comes from the same Indo-European stem Jis the (ir^ Bvpa and 
Lat. fores), in archiU^cture, the .slab, flap or leaf forming the 
enclosure of a doorway ((/,v.), either in w^ot)d, metal or slonti. The 
earliest records are those repre.sented in the paintings of the 
Egyptian tt)mbs, in whicli they are shown as single or double 
doors, each in a single piece of wood. In Egypt, where the 
climate is intensely dry, there would no fear of their warping, 
but in other countries it would Ixj nece.ssary to frame them, which 
according to Vitruvius (iv. 6.) was done with stiles (srapi) and 
rails (impages): the spaces encloscxl being filled with panels 
(tympana) let into grooves made in the stiles and rails. The stiles 
w^cre the vtirtical boards, one of which, tenone<J or hinged, is 
known as the hanging stile, the otlier as tlic middle or meeting 
stile. The horizontal cros.s pieces are the top rail, bottom rail, 
and middle or intermediate rails. The most ancient doors were 
in timber, those made for King Solomon's temple being in olive 
wood (i Kings vi. 31-35)1 whidi were carved and overlaid with 
gold. The doors dweit upon in Homer would appear to have 
Ixjen cased in silver or brass. Besides olive wood, elm, cedar, oak 
and Cyprus were used. All ancient doors were hung by pivots 
at the top and bottom of the hanging stile which worked in 
sockets in the lintel and cill, the latter being always in some hard 
stone such as basalt or granite. Those found at Nippur by Dr 
HUprccht, dating from 2000 b.c., were in dolorite. The tenons of 
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the gates at Balawat (see fig.) (^95-825 b.c.) were sheathed with 
bronze (now in the British Museum). These doors or gates were 
hung in two leaves, each about 8 ft. 4 in. wide and 27 ft. high ; they 
were encased with bronze bands or strips, 10 in. high, covered 
with repouss6 decoration of figures, &c. The wood doors would 
seem to have been about 3 in. thick, but the hanging stile was 
over 14 in. in diameter. Other sheathings of various sizes in 
bronze have been found, which proves this to have been the 
universal method adopted to protect tlie wood pivots. In the 
Hauran in Syria, where timber is scarce, the 
doors were made in stone, and one measuring 
5 ft. 4 in. by 2 ft. 7 in. is in the British Museum ; 
the band on the nu;eting stile shows that it 
was one of the leaves of a double door. At 
Kuffeir near Bostra in Syria, Burckhardt found 
stone doors, 9 to xo ft. high, being the entrance 
doors of the town. In Etruria many stone 
doors are referred to by Dennis. 

The ancient Greek and Roman doors were 
either single doors (novoOvptu^ unifores), double 
doors (SidvfMu, bifores or geminae) or folding 
doors (ttti'xcv* valvae) ; in the last case the 
leaves were hinged and folded back one over 
the other. At Pompeii, in the portico of 
Kumachia, is a painting of a door with three 

leaves, the two outer ones of which were 

by permission of presumably liung, the inner leaf folding on 
:hapinan it iiaW, Ltd. othcr ; hingcs connecting the 

folding leaves of a door have been found in Pompeii . In the toml.> 
of Theron at Agrigentum there is a single four-panel door carved 
in stone. In the Blundell colU'Ction is a bas-relief of a temple 
with double doors, each leaf with five panels. Among existing 
examples, the bronze doors in the church of SS. Cosmas and 
Damiano, in Rome, are important examples of Roman metal 
work of the Ix'st period ; they are in two leaves, each with two 
panels, luid are framed in bronze. Those of tlic Pantheon are 
similar in design, with narrow horizontal panels in addition, 
at the top, bottom and middle. Two other bronze doors of the 
Roman period are in the I^iteran Basilica. 

Tlic doors of the church of the Nativity at Bethlehem (6th 
century) arc covered wdth plates of bronze, cut out in ixittems : 
those of Sta Sophia at Constimtinoplc, of the 8th and 9th cen- 
tury, arc wrought in bronze, and the west doors of the cathedral 
of Aix-la-Chapellc (9th century), of similar manufacture, were 
probably brought from Constantinople, as also some of those 
in St Mark’s, Venice. 

Of the iith and 12 th centuries there are numeroas examples 
of bronze doors, the earliest being one at Hildesheim, Germany 
(1015). Of others in South Italy and Sicily, the following are the 
W.st ; in Sant’ Andrea, Amalfi (1060) ; Salerno (1099) ; (!anosa 
(1111) ; Troja, two doors (1119 and 1124) ; Ravcllo (1179), by 
Barisano of Irani, who also made doors for Trani cathedral ; and 
in Monreale and l isa cathedrals, by Bonano of Pisa. In all these 
cases the himging stile had pivots at the top and bottom. The 
exact period when the hinge was substituted is not quite known, 
but the change apparently brought about another method of 
strengthening and decorating diwrs, viz. with wrought-iron Ixinds 
of infinite varieties of design. As a rule three bands from which 
the ornamental wosk springs constitute the hinges, which have 
rings outside the hanging stiles fitting on to vertical tenons run 
into the masonry or wooden frame. 'Ihere is an early example of 
the 12th century in Lincoln ; in France the metal work of the 
doors of Notre Dame at Paris is perhaps the most beautiful in 
execution, but examples are endless throughout France and 
England. 

Returning to Italy, the most celebrated doors are those of the 
Bapti.stery of Florence, which together with the door frames are 
all in bronze, the Ixirders of the latter being perhaps the most 
remarkable : the modelling of the figures, birds and foliage of the 
south doorway, by Andrea Pisano (1330), and of the cast doorway 
by Ghiberti (i425~i452V arc of great beauty ; in the north door 
(1402-1424) Ghiberti adopted the same scheme of design for the 


panelling and figure subjects in them as Andrea Pisano, but in tlie 
east door the rectangular panels arc all filled with bas-reliefs, in 
which Scripture subjects arc illustrated with innumerable figures, 
these being probably the gates of Paradise of which Michelangelo 
speaks. 

The doors of the mosques in Cairo were of two kinds ; those 
which, externally, were cased with sheets of bronze or iron, cut out 
in decorative patterns, and incised or inlaid, with bosses in relief ; 
and those in wood, which were framed with interlaced designs 
of the square and diamond, ^is latter description of work being 
Coptic in its origin, llie doors of the palace at Palermo, which 
were made by Saracenic workmen for the Normals, arc fine 
examples and in good preservation. A somewhat similar 
decorative class of door to these latter is found in Verona, where 
the edges of the stiles and rails are bevelled and notched. 

In the Renaissance period the Italian doors are quite simple, 
their architects trusting more to the doorways for effect ; but in 
France and Germany the contrary is the case, the doors being 
elaborately car\x'cl, especially in the Louis XIV. and Louis XV. 
periods, and sometimes with architectural features such as 
columns and entablatures with pediment and niches, the doorway 
being in plain masonry. While in Italy the tendency was to give 
.scale by increasing the number of panels, in France the contrary 
seems to have been the rule ; and one of the great doors at 
Fontainebleau, which is in two leaves, is entirely carried out 
as if consisting of one great panel only. 

The earliest Renaissance doors in France are those of the 
cathedral of St Sauveur at Aix (1503) ; in the lower panels there 
are figures 3 ft. high in Gothic niches, and in the upper panels a 
double range of niches with figures about 2 ft. high with canopies 
over them, all Ciirved in cedar. The south door of Btiauvais 
cathedral is in some respects the finest in France ; the upijer 
panels are carved in high relief with figure subjects and canopies 
over them. The doors of the church at Gisors (1575) arc carved 
with figures in niches subdivided by chissic pilasters superimposed. 
In St Maclou at Rouen are three magnificently carved doors ; 
those by Jean Gt)ujon have figures in niches on each side, and 
others in a group of groat beauty in the centre. The other doors, 
probably alx)ut forty to fifty years later, are enriched with bas- 
reliefs, land.scapes, figures and elaborate interlaced borders. 

In England in the 17th century the door panels were raised 
with “ bolcction ” or projecting mouldings, sometimes richly 
carved, round them ; in the i8th century the mouldings worked 
on the stiles and rails were carved with tlic egg and tongue orna- 
ment. (R. p. s.) 

DOORWAY (correisponding to the Gr. ttvXtj, T-at. porta), in 
architecture, the entrance to a building, apartment or enclosure. 
The term is more generally applied to the framing of the opening 
in wood, stone or metal. The representations in painting, and 
existing examples, show that whilst the jambs of the doorway 
in Egyptian architecture wen? vertical, the outer side had almost 
the Siime batter as the walls of the temples. In the doorways of 
enclosures or screen ivalls there was no lintel, but a small projec- 
tion inwards at the top, to hold the pivot of the door. In Greece 
the linings of the earliest doorways at Tiryns were in wood, and in 
order to lessen the bearing of the lintel tlie dressings or jambs 
(antepagmenta) .sloped inwards, so that the width of the doorway 
opening was less at the top than at the bottom. In the entrance 
doorway of the Uimb of Agamemnon at Mycenae, 18 ft. in height, 
the width is about 6 in. less at the top than at the bottom. Ilie 
lintel of the Greek doorway projected on cither side beyond the 
dressings, constituting what arc known as the shoulders or knees 
(projecturae), a characteristic feature which has been retained 
down to our time. The next step was to work a projecting 
moulding round the dressings and lintel forming the architrave. 
Examples with shoulders in stone exist in the doorway of 
the Acropolis at Athens, in the tomb of Theron, and in a temple 
at Agrigentum in Sicily ; also in the temples of Hercules at Cora, 
and of Vesta at Tivoli, and \vith a peculiar pendant in all the 
Etruscan tombs. The most beautiful example of a Greek door- 
way is that under the north portico of the Ercchtheum (420 B.c.). 
There is a slight diminution in the width at the top of the opening, 
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and outside the ordinary architrave mouldings (which here and in 
all classic examples are derived from those of the architrave of an 
order) is a band with rosettes, which recall the early decorative 
features in Crete and Mycenae ; the band being carried across the 
top of the lintel and surmounted by a cornice supported on each 
side by corbels (ancones). 

In ^e Roman doorways, excepting those at Cora and Tivoli, 
there is, as a rule, no diminishing of the width, which is generally 
speaking half of the height, 'fhe dimensions of some of the 
Roman doorways are enormous ; in the temple of the Sun at 
Palmyra the doorway is 15 ft. 6 in. wide and 33 ft. high ; and in 
the temple of Jupiter at Baalbec, 20 ft, wide and 45 ft. high, the 
lintel is composed of three stones forming voussoirs, the keystone 
measuring 7 ft. at the bottom, 8 ft. at the top, 10 ft. high and 7 ft 
6 in. deep. 

All the doorways mentioned above have cornices, and in those 
at Palmyra and Baalbec richly carved friezes with side corliels. 
In the Pantheon there is a plain convex frieze, but the outer 
mouldings of the architrave and the bed-mould of the comice 
are richly carved. In the Byzantine doorways at Sta Sophia, 
Constantinople, a bold convex moulding and a hollow take the 
place of the fasciae of the classic architrave. 

So far we have only referred to square-headed doorways, but 
the side openings of the triumphal arches of Titus and Constantine 
are virtually doorways, and they have semicircular heads, the 
mouldings of which are the same as those of the square-headed 
examples. In Saxon doorways, which had semicircular heads, 
the outer mouldings projected more boldly than in classic 
examples, and were sometimes cut in a separate ring of stone like 
the hood mould of later date. 

During the Romanesque period in all countries, the doorway 
becomes the chief characteristic feature, and consists of two or 
more orders, the term “ order in this case being applied to the 
concentric rings of voussoirs forming the door-head. In classic 
work the faces of these concentric rings were nearly always flush 
one with the other ; in Romanesque work the upper one projected 
over the ring immediately below, and the employment of a 
different design in the carving of each ring produced a magnificent 
and imposing effect : in the Italian churches the decoration of the 
arch mould is frequently carried down the door jambs, and the 
same is found, but less often, in the English and French doorways; 
but as a rule each ring or order is carried by a nook shaft, those in 
England and France being plain, but in Italy and Sicily elaborately 
carved with spirals or other ornaments and .sometimes inlaid with 
mosiiic. 

The deeply recessed Norman doorways in English work 
required a great thickn^'.ss of wall, and this was sometimes 
obtained by an addition outside, as at Iffley, Adel, Kirkstall and 
other churches. 

In France, during the (k)thic period, the .several orders were 
carved with figure sculpture, as also the door jambs ; and the 
great recessing of these do<»rway.s brought them more int(» the 
categories of porches. In England much less importance was 
given to the Oothic doorways, and although they consisted of 
many orders, these were emphasized only by deep hollows and 
converse mouldings and always carried on angle or nook shafts. 
In the perpendicular period the pointed-arch doorw^ay was often 
enclosed within a square head-moulding, the spandrel being 
enriched with foliage or quatrefoil tracery. 

In the Mahommedan style the doorway itself is comparatively 
simple, except that the voussoirs of its lintel are joggled with a 
scries of curves, and being of different coloured stones have a 
decorative effect. These doorways arc plac.ed in a rectangular 
recess roofed with the stalactite vault. 

With the Renaissance architect, the doorway continued as the 
principal characteristic of the style ; the actual door-frame was 
simply moulded, by enclosing it with piasters or columns, 
isolated or semi-detached, raised on pedestals and carrying 
an entablature with pediment and other kind of siipcT-doorway ; 
and great importance was given to the feature. In the Italian 
cinquecento period, the panels of the side pilasters w’cre enriched 
with the most elaborate carving, and this would seem to hive 


been an ancient Roman method, to judge by portions of ciirved 
panels now in the museums of Rome. The doorways of Venice 
are remarkable in this respect. At Como the two side doorwa}^ 
of the cathedral, one of which is said to be by Bramante, are of 
great beauty, and the same rich decoration is found throughout 
Spain and France. In Germany and England the pattern book 
too often suggested designs of an extremely rococo character, and 
it was under the influence of Palladio, through Inigo J«)nes, that 
in England the architect returned to the simpler and purer 
Italian style. I> 5; j 

DOPPLERITE, a naturally occurring organic substance found 
in amoiphous, elastic or jelly-like masses, of brownish-black 
colour, in peat beds in Styria and in Switzerland. It is tasteless, 
in^luble in alcohol and ether, and is de.scribed by Dana as an 
acid substance, or mixture of different acids, related to humic 
acid. 

DORAN, JOHN (1807-1878), English author, was born in 
London of Irish parentage on the i ith of March 1807. He became 
tutor in several distinguished families, and while travelling on 
the continent contributed journalistic sketches to The Literary 
Chronicle^ a paper which was afterwards incorporated with The 
Athenaeum, His play. Justice or the Venetian JeWy was produced 
at the Surrey theatre in 1824, and in 1830 ho began to write 
translations from French, German, Latin and Italian authors for 
The Bath Journal. After some years of travel on the continent 
he became in 1841 literary editor of The Church and State 
Gazette y and in 1852 under the title of Filia dolorosa produced a 
memoir of Maria Ther^se (‘harlottc, duchessc d’AngoulSme. Two 
years later he Ixjcuimc a regular contributor to The Athenaeum, 
succeeding Hepworth Dixon as editor for a short time in iSfig, 
until he became editor of Notes and Queries in 1870. His most 
elaborate work. Their Majesties* Servants, a history of the English 
stiige from Betterton to Kean, was publi.shed in i860, and was 
supplemented by In and About Drury Lane, which was written 
for Temple Bar and was not published in book form till 1885, 
after Doran’s death. Among his other works may lx? mentioned 
Table Traits and Habits of Mm (1854), The Queens of the. House of 
//i7w<w<T (1855), Knights and their Days (1856), M anarchs retired 
from Business (1856), The History of Court Fools (1S5H), an edition 
of the Bentley Ballads (1858), The Last Journals of Horace 
Walpole (2 vols., 1859), The Princess of Wales (1860), and the 
Memoirs of Queen Adelaide (1861). These were followed by A 
Lady of the Last Century (1873), an account of Mrs Elizabeth 
Montagu and the blue-stock ings ; London in Jacobite Times 
(1877) ; and Memories of our Great Towns (1878). Doran dial 
in London, on the 2:;th of January 1878. 

DOR AT, CLAUDE JOSEPH ( 1 734-J 780), French man of letters, 
was born in Paris on the 3rst of December 1734. He belonged to 
a family whose members had for generations been lawyers, and he 
entered the corps of the king’s musketeers. He obtained a great 
vogue by his Reponse d*Ahailard d Hehnsey and followed u]) this 
first success with a number of heroic epistles, Les Victimes dc 
r amour, on letlres dc (fuehfties amants nUehres (1776). Dorat was 
possessed by an ambition quite out of proportion to his very 
mediocre ability. Besides light verse he wrote comedies, fables 
and, among other novels, Les Sacrifices de L amour, on lettres de la 
vicomtesse de Senanges ct du chevalier de Versenay (1771)- He tried 
to cover his failures as a dramatist by buying up a great number 
of seats, and his books were lavishly illustrated by good artists 
and expensiN’ely produced, to .secure their success. He was 
maladroit enough to draw down on himself the hatred both of 
the philosophe parly and of lh('ir arch-enemy Charles Palissot, and 
thus cut himself off from the possibility of academic honours. 
I.e Tartufe litter air e (1777) attacked La llarpe and Palissot, and 
at the same time D’Alembert and Mile de Lespinasse. Dorat 
died on the 29th of April 1780 in Paris. 

St;c G. Dcsnoirctrrrfs, Le Chevalier Dorat et les poUtes U^ers an 
XVII !• sidcle (1887). Eor the biblioj^raphical value of bis works, see 
Henry Colien, Guide de I'amaieur de livres A fif>ures et A vignettes du 
XVIII* sidcle (rdilioiis o( Ch. Mchl, 1876, and R. Lortalis, 1887). 

DORCHESTER, DUDLEY CARLETON, Viscount (1573-1632), 
English diplomatist, son of Antony ('arleton of lialdwin 
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Brightwell^ Oxfordshire, and of Jocosa>daughter of John Goodwin 
of Winchington, Buckinghamshire, was porn on the loth of 
March i573> and educated at Westminster school and Christ 
Church, Oxford, where he graduated M.A. in 1600. He travelled 
abroad, and was returned to the parliament of 1604 as member 
for St Mawes. Through his connexion as secretary with the earl 
of Northumberland his name was associated with ^e Gunpowder 
Plot, but after a short confinement he succeeded in clearing 
himself of any share in the conspiracy. In 1610 he was knighted 
and was sent as ambassador to Venice, where he was the means 
pf concluding the treaty of Asti He returned ,in 1615^ and 
year was appointed ambassador to Holland. The policy of 
Jgngland on the continent depended mainly upon its relations with 
that state, and Carleton succeeded in improving these, in spite of 
his firm attitude on the subject pf the massacre of Ambpyna, the 
bitter commercial disputes between the two countries, and the 
f$tal tendency of James 1 . to seek alliance with Spain. It was in 
his house at the Hague that the unfortunate Elector Frederick 
and the princess Elizabeth took refuge in 1621. Carleton 
returned to England in 1625 duke of Buckingham, 

and was made vice-chamberlain of the household and a privy 
councillor. Shortly afterwards he took part in an abortive 
mission to France in favour of the French Protestants and to 
inspire a league against the house of Austria. On his return in 
X626 he found the attention of parliament, to which he had been 
elected for Hastings, completely occupied with the attack upon 
Buckingham. Carleton endeavoured to defend his patron, and 
supported the king's violent exorcise of his prerogative. It was 
perhaps fortunate that his further career in the Commons was 
cut short by his elevation in May to the peerage as Baron Carleton 
of Irnbercourt. Shortly afterwards he was despatched on 
another mission to the Hague, on his return from which he was 
created Viscount Dorchester in July 1628. He was active in 
forwarding the conferences between Buckingham and Contarini 
for a peace with France on the eve of the duke's intended 
departure for La Rochelle, which was prevented by the latter’s 
assassination. In December 1628 he was made principal secretary 
of state, and died on the 15th of February 1632, being buried in 
Westminster Abbey. He was twice married, and had children, 
but all died in infancy, and the title became extinct. Carleton 
was one of the ablest diplomatists of the time, and his talents 
would have secured greater triumphs had he not been persistently 
hampered by the mistaken and hesitating foreign policy of the 
court. 

His voluminous corrospondcncn, remarkable for its clear, easy and 
eiiective style, and for the writer's grasp of the main points of policy, 
covers practically the whole history of foreign affairs during the 
period 1610-1628, and furnishes valuable material for the study of 
the Thirty Years’ War. His letters as ambassador at the Hague, 
January 1616 to Decemlx^r 1620, were first edited by I’hilip Yorke, 
afterwards second earl of Hardwicke, with a biographical and 
historical preface, in 1757: his correspondence from the Hague in 
1627 by Sir Thomas Phiilipps in 1841 *, other letters are printed in the 
Cahala, and in T. Birch’s Court and Times of James I. and Charles 
but by far the greater portion remains in MS. among the state papers. 

DORCHESTER, GUY CARLETON, ist Baron (1724-1808), 
British general and administrator, was bom at Strabane, Co. 
Tyrone, Ireland, on the 3rd of September 1724. He served with 
distinction on the continent under the duke of Cumlierland, and 
in 1759 in America as (piartermaster-general, under his friend 
Wolfe. He was wounded at the capture of Quebec, and promoted 
to the rank of brigadier-general. In 1766 he was appointed 
governor-general of Canada, which position he held till 1778. 
His justice and kindliness greatly endeared him to the recently 
conquered French-Canadians, and did much to hold them neutral 
during the War of American Independence. He ordered the first 
codification of the civil law of the province, and was largely 
responsible for the passing of the Quebec Act. On the American 
invasion of Canada in 1775 he was compelled to abandon Montreal 
and narrowly escaped capture, but defended Quebec (</.».) with 
skill and success. In October of the same year he destroyed the 
American flotilla on l.ake Champlain. In 1 7 7 7 he was superseded 
in his command of the military forces by Major-General John 
fiurgojme, and asked to be recalled. He returned, however, to 


America in May 178a as commander-in-chief, remaining till 
November 1783. In 1786 he was again sent to Canada as 
governor-general and commander of the forces, with the title of 
Baron Dorchester. Many important reforms marked his rule ; he 
administered the country with tact and moderation, and kept it 
loyal to the British crown amid the ferment caused by the French 
Revolution, and by the attempts of American emissaries to 
arouse discontent. In 1791 the province was divided into Upper 
and Lower Canada by the Constitutional Act. Of this division 
Carleton disapproved, as he did also of a provision tending to 
create in the new colony an hereditary aristocracy. In 1796 
he insisted on retiring, and returned to England. He died on the 
10th of November 1808. He mai^ried in 1772 a daughter of the 
and earl of Effingham, and had nine children, being succeeded 
in the title by his grandson Arthur. On the death in 1897 of the 
4th baron (another grandi^on) the title became extinct, but was 
revived in 1899 ^or his cousin and co-heiress Henrietta Anne 
as Baroness Dorchester, 

J. C. Dent’s Canadian Portrait Gallery (Toronto, 1880) gives a 
sketch of Lord Dorchester’s Canadian career. His life by A. G. 
Bradley is included in the Makers of Canada scries (Toronto). Most 
of his letters and state papers, which arc indispensable for a knoW' 
ledge of the period, arc in the archives department at Ottawa, and 
arc calendarctd in Brymner’s Reports on Canadian A rehives (OtjUwa, 
1885. seq.). (W. L. (;.) 

DORCHESTER, a market town and municipal borough and 
the county town of Dorsetshire, England, in the southern par- 
liamentary division, 135 m. S.W. by W. from London by the 
London & South Western railway ; served also by the (ireat 
Western railway. Pop. (1901) 9458. It stands on an eminence 
on the right bank of the river Frome, within a wide open tract of 
land, containing 3400 acres, held under tlie duchy of Cornwall, 
called Fording ton Field. Several of the streets are planted with 
trees, and the town is nearly surrounded by fine avenues. St 
Peter’s church is a Perpendicular building with a fine tower. All 
Saints and Holy Trinity churches are modern, but Fordington 
church retains Norman and Transitional details. Of public 
buildings the principal are — the town-hall, with market-house, 
id:iire-hd], county prison and county hospital; there is also a 
county museum, containing many local objects of much interest. 
The grammar school (founded in 1569) is endowed with 
exhibitions to Oxford and Cambridge. There is a statue to 
William Barnes the Dorsetshire poet (1801-1886). The town is 
noted also for its ale. It is a place of considerable agricultural 
trade, and large sheep and lamb fairs are held annually. The 
borough is under a mayor, six aldermen and eigliteen councillors. 
Area 1648 acres. 

History, — Durnovaria was here, a Romano-British country 
town of considerable size, probably successor to a British Irilial 
centre of the Durotriges. The walls can be traced in part, and 
many mosaics, remains of houses, &c., have been found. The 
remains of an amphitheatre are seen at Maumbury Rings, near 
the town. Maiden C'astlc, 2 m. S.W. of the town, is a vast earth- 
work considered to have been a stronghold of the tribe of the 
Durotriges. There are other such remains in the vicinity. Little 
mention of Dorchester (Dornceaster, Dorcestre) occurs in Saxon 
annals, but a charter from i^ithelstan to Milton Abbey in 939 is 
dated at viUa regalis quae didtur Dorarestria, and at this period it 
possessed a mint. According to the Domesday Survey it was a 
royal borough, and at the time of Edward the ('onfessor contained 
172 houses, of which 100 had been totally destroyed since 
the Conquest. Mention is made of a castle at Dorchester in 
records of the 12th and 13th centuries.; and the Franciscan 
priory, founded some time before 133I1 is thought to have been 
constructed out of its ruins. The latter was suppressed among 
the lesser monasteries in 1536. Edward IJ. granted the borough 
to the bailiffs and burgesses at a fee-farm rent of £20 for five 
years, and the grant was renewed in perpetuity by Edward HI. 
Richard HI. empowered the burgesses to elect a coroner and twp 
constables, to be exempt from tolls, and to try minor pleas in the 
king’s court within the borough before a steward to be chosen by 
themselves. The first charter of incorporation, granted by James 
I. in z6zo, established a governing council of two bailiffs and 
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fifteen capital burgesses. Charles I. in 1629 instituted a mayor^ 
six aldermen and six capital burgesses^ and also incorporated all 
the freemen of the borough^ for the purposes of trade^ under the 
government of a council consisting of a governor^ assistants and 
twenty-four freemen^ the governor and four assistants to be 
chosen out of the twenty-four by the freemen^ and five other 
assistants to be chosen by the mayor out of the capital burgesses ; 
the Council was empowered to hold four courts yearly and 
to make laws for the regulation of the markets and trade. 
Dorchester returned two members to parliament from 1295, until 
the Representation of the People Act of 1868 reduced the number 
to one ; by the R&listribution Act of 1885 representation was 
merged in the county. Edward III. granted to the burgesses 
the perquisites from three fairs lasting one day at the feasts of 
Holy Trinity, St John Baptist and St James, and markets 
on Wednesday, Friday and Saturday. Elizabeth granted an 
additional three days’ fair at Candlemas. The days of the fairs 
and markets have remained unchanged. The cloth industry 
which flourished during the i6th century never recovered from 
the depression following on the Civil War. The malting and 
brewing industries came into prominence in the 17th century, 
when there was also a considerable serge manufacture, which h^ 
since declined. 

See Victoria County History, Dorsetshire ; John Hutchins. The 
History and Antiauities of the Town and Borough of Dorchester (3rcl 
edition, corrcctecl, augmented land improved by W. Shipp and 
J. W. Hodson. Blandford. 18O5). 

DORCHESTER, a large village in the south parliamentary 
division of Oxfordshire, England, 9 m. S.S.E. of Oxford by road, 
on the river Thame, i m. from its junction with the Thames. 
Tliis is a site of much historical interest. There was a Roman 
station near the present village, facing, across the Thames, the 
double isolated mound known as Wittenham Hills (historically 
Stnodun), on one summit of which are strong early earthworks. 
In Dorchester itself the chief point of interest is the abbey church 
of St Peter and St Paul. This consists of a nave of great length, 
primarily of the transitional Norman period ; a choir with arcades 
of the finest Dec/irated work ; north choir aisle of the close of 
the 13th century, south choir aisle (c, 1300) and south nave aisle 
(c, 1320). The tower (western) is an erection of the late T7th 
century. TTie eastern bay of the choir is considered to have Ixien 
added as a I^ady chapel, and the north window is a magnificent 
example of a “ Jesse window,” in which the tracery represents 
the genealogical tree of Jesse, the complete execution of the design 
being carried on in the glass. The sedilia and piscirui are very fine. 
The Decorated windows on the south side of the church form a 
beautiful series, and there are monuments and brasses of great 
interest. 

Dorchester {Dorctnia, Dornacestre, Dorchecestre) was con 
quered by the West Saxons about 560. It occupied a com- 
manding position at the junction of the Thames and the Thame, 
and in 635 was made the .seat of a bishopric which at its founda- 
tion was the largest in England, comprising the whole of Wessex 
aind Mercia. The witenagemot of Wessex was held at Dorchester 
three times in the 9th century, and in 958 Aithelstan held a 
council here. In the i ith century, however, the town is described 
as small and ill-peopled and remarkable only for the majesty of 
its churches, and in about xo86 William I. and Bishop Remigius 
removed the bishop’s stool to Lincoln, as a city more worthy of 
the distinction. According to the Domesday Survey Dorchester 
was held by the bishop of Lincoln; it w^as as.scssed at 100 
hides and comprised two mills. In 1140 Alexander bishop 
of TJncoln founded an abbey of Black Canons at Dorchester, 
but the town declined in importance after the removal of the 
cathedral, and is described by 16th-century writers as a mere 
agricultural village and destitute of trade. 

See Victoria County History, Oxfordshire ; Henry Addington, Some 
Account of the Abbey Church of St Peter and St Paul at Dorchester, 
Oxfordshire, rcis.sue with additional notes (Oxford. t86o). 

DORCHESTER, a residential and manufacturing district of 
Boston, Massachusetts, U.S.A., a separate town until 1870, 
between the Nepon.set river on the S. and South Boston and 
Boston proper on the N. It is served by three lines of the New 
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York, New Haven & Hartford railway. A ridge, with an 
a\^rage height of about 100 ft. above the sea, extends through 
the district from N. to S. and commands delightful views of 
Boston Bay to the E. and of the Blue Hills to tlie S. There are 
many large private estates, with beautiful lawns, and Franklin 
Field and Franklin Park, one of the largest parks of the Boston 
park system, arc in Dorchester. The Shawmut school for girls 
is in the district. Among the landmarks are the Barnard Capen 
hou.^, built in the fourth decade of the i7tli century and now 
probably the second oldest house in New England ; and the James 
Blake house (1648), now the home of the Dorchester Historical 
Society, which has a library and a museum. Opposite the Blake 
house formerly stood tlxe house in which Edward Everett was 
born. Not far away is the old Dorchester burying ground, which 
diites from 1634 ; it has many curious epitaphs, and cemtains tlie 
graves of Barnard (!apen, who died in 1638 (prol>ably the oldest 
marked grave in the United States) ; of William" Stoughton 
(1631-1701), chief-justice of the court which tried the Salem 
“ witches ” in 1692, lieutenant-governor of the colony from 1692, 
acting governor in 1694-1699 and 1700-1701, and founder of the 
original Stoughton Hall, Harvard ; imd of Richard Mather, 
pastor of the First Parish church here from 1636 until his death. 
In Dorchester Maria Susana Cummins (1827-1866) wrote The 
Lamplighter (1854), one of the most popular novels of its time, 
and William T. Adams (“ Oliver Optic ”) and Charles P'ollen 
Adams (“ Yawcob Strau.ss ”) did much of their writing ; it 
was long the home of Mrs Lucy Stone (Blackwell). Among the 
manufactures are cocoa, chocolate, &c. (of the long-established 
Walter Baker & Co.), paper, crushing and grinding machinery 
(Stur levant Mill Co.), chemicals, horsc^shoe nails, valves, organs 
and piano.s, lumber, automobiles and shoe machinery. 

Dorchester was founded by about 140 colonists from Dorset- 
shire, England, with whom the movement for planting the colony 
in Massachusetts Bay was licgun under the leadership of Rev. 
John White. They organized as a church while at Plymouth, 
England, in March 1630, then embarked in the ship ” Mary 
and John,” arrived in Boston Bay two weeks Ixjfore Governor 
Winthrop with the rest of the fleet, and in June selected Savin 
Hill (E. of *\ hat is now Dorchester Avenue ond Ixitween t!rescent 
Avenue and I)orche.stcr Bay) as the site fur their .sc^ttlement. 
At the lime the place was known as Mattapanock, but they named 
it Dorchester. Town affairs were at first managed by the church, 
but in October 1633 a town government was organized, and the 
example was followed by the neighbouring settlements ; this 
seems to have been the beginning of the town-meeting form of 
government in America. Up to this time Dorchester was the 
largest town in the colony, hut dis.satisfacti()n arose with the 
location (Boston had a better one chiefly on a(x-ount of the deeper 
wjiter in its harbour), and in 1635- i()37 many of the original 
settlers remov<*d to the valley of the Coniiifcticut where they 
planted Windsor. New settlers, however, arrived at Dorchester 
and in 1639 that town established a school supported by a public 
tax ; this was the first free sch(H>l in America supported by direct 
taxation or as.se.ssment on the inhabitants of a town.' In 
Octolxjr 1695, a few of the inhahiUints of Dori:hester organized a 
church and in December removed to South Carolina where they 
planted another Dorchester (on the N. bank of the Ashley river, 
about 26 m. from CTuirlcston) ; by 1752 they had become 
dissatisfied with their location, which was unhealthy, and they 
gradually removed to Georgia, where they settled at Medway 

* In 1635 tilt; general court of tiu; colony of Massachusetts Bay had 
granted lo Dorchester Thomjison’s Island, situated near the coast of 
the township. By the township of Dorchfjster this island was ap- 
portioned among the frocnieii of the township. On the 20th of May 
1639 it was ordered that ti»e proprietors of land in this i.sland .should 
collectively pay a ** rent of twenty iioiinds a ytjar forever,” this rent 
“to be paid to sucli a school-masU?r as .shall undertake to teach 
English, I.atin. and other tongues, and also writing,” it being ” left 
to the discretion of the elders and the seven men for the lime being 
whether maids shall be taught with tlie boys or not.” In 1642 the 
proiirietors of the island conv(?yed it to the township ” for and 
toward the maintenance of a free school in Dorchester afore.said for 
the instructing and teaching of children and youth in good literature 
and learning.” 



DORDOGNE— DORJ; 


42+ 

(half way between the Og^chee and Altamaha rivers)/ their 
settlement soon developing into St John’s Parish (see Georgia : 
History)^ It was the fortification of Dorchester Heights, under 
orders from General Washington, on the night of the 4th and 5th 
of March 1776, that forced the British to evacuate !^ston. At 
one time Dorchester extended from Boston nearly to the Rhode 
Island line ; but its territory was gradually reduced by the 
creation of new townships and additions to old ones. Dorchester 
Neck was annexed to Boston in 1804, Thompson’s Island in 1834, 
and the remaining portions in 1855 and 1870. 

See W. D. Orcutt, Good Old Dorchester (Cambridge, i8€j3). 

DORDOGNE, a river of central and south-western France, 
rising at a height of 5640 ft. on the Puy-de-Sancy, a mountain of 
the department of Puy-de-Dome, and flowing to the Garonne with 
which it unites at l^c d’Amb^ to form the Gironde estuary. 
It has a length of 295 m. and the area of its basin is 9214 sq. m. 
Descending rapidly from its source, sometimes over cascades, 
the river soon enters deep gorges through which it flows as far as 
Beaulieu (department of Corr^) where it debouches into a wide 
and fertile valley and is shortly after joined by the C^re. Enter- 
ing the department of Lot, it abandons a south-westerly for a 
westerly course and flowing in a sinuous channel traverses the 
department of Dordogne, where it receives the waters of the 
Vdzdre. Below the town of Bergerac it enters the department of 
Gironde, where at Liboume it is joined by the Isle and widens 
out, attaining at its union with the Garonne 45 m. from the 
sea a width of nearly 3300 yds. A few miles above this point the 
river is spanned by the magnificent bridges of Cubzac-les- 
Ponts, which carry a road and railway. Below its confluence 
with the V^z^re, over the last 112 m. of its course, the river 
carries considerable navigation. The influence of the highest 
tides is felt at Pessac, a distance of roo m. from the ocean. 

DORDOGNE, an inland department of south-western France, 
formed in 1790 from nearly the whole of Perigord, a part of 
Agenais, and small portions of Limousin and of Angoumois. 
Area 3560 sep m. Pop. (1906) 447,052. It is bounded N. by 
Haute-Vienne, W. by Chiircnte, Charente Inf^rieure and Gironde, 
S. by T«ot-et-Garonne, and K. by Lot and Corr^zc. Situated on 
the western slopes of the Massif Central, Dordogne consists in the 
north-east and centre of sterile plateaus sloping towards the west, 
where they end in a region of pine forests known as the Double. 
Tlie greatest altitudes are found in the highlands of the north, 
where many points exceed 1300 ft. in height. The department is 
intersected by many fertile and beautiful river valleys, which 
converge from its northern and eastern borders towards the south- 
west. The Dordogne is the principal river of the department and 
its chief affluent is the Isle, which crosses the centre of the depart- 
ment and flows into the Dordogne at Liboume,in the neighbouring 
department of Gironde. The Dronne and the Auv&s^re, both 
tributaries of the Isle, arc the other main rivers. The climate is 
generally agreeable and healthy, but rather humid, especially in 
the north-east. Agriculture flourishes in the south and south-west 
of the depiirtmcnt, especially in the valleys of the Dordogne and 
Isle, the rest of its surface being covered to a great extent by 
woods and heath. Pasture and forage amply suffice for the raising 
of large flocks and herds, llie vine, cultivated mainly in the 
neighbourhood of Bergerac, and tobacco are important sources of 
proht. Wheat and maize are the chief cereals and potatoes arc 
largely grown. Thq truffles of Perigord are famous for their 
abundance and quality. The plum and cider-apple yield good 
crops. In the forests the prevailing trees are the oak and 
chestnut. 'Ilic fruit of the latter is much used both as food by 
the people and for fattening ho^, which are reared in large 
numbers. The walnut is extensively grown for its oil. The 
department has mines of lignite, and produces freestone, lime, 
cement, mill-stone, peat, potter’s clay and fireclay, 'flie leather 
industry and the preparation of preserved foods are important, 
and there are flour-mills, brick and tile works, earthenware 
manufactories, printing works, chemical works and a few iron 
foundries. Exports consist of truffles, wine, chestnuts and other 
fruit, live stock, poultry, and minerals of various kinds. Dordogne 
is served by the Orleans railway ; the Dordogne, the Isle and the 


V^z^re furnish nearly 200 m. of navigable waterway. It is divided 
into the arrondissements of P^rigueux, Bergerac, Nontron, 
Rib^rac and Sarlat, with 47 cantons and 587 communes, and 
belongs to the ecclesiastical province of Bordeaux, to the 
academic (educational division) of Bordeaux and to the region of 
the XII. army corps, which has its headquarters at Limoges. Its 
court of appeal is at Bordeaux. 

Perigueux, the capital, Bergerac, Sarlat and Brantome are the 
principal towns (see separate articles). There are several other 
places of interest. Bourdeilles has two finely preserved chclteaux, 
one of the 14th century, with an imposing keep, the other in 
the Renaissance style of the i6th century. Both buildings are 
contained within the same fortified enceinte. The celebrated 
chateau of Biron, founded in the 1 ith century, preserves examples 
of many subsequent architectural styles, among them a beautiful 
chapel of late Gothic and early Renaissance workmanship. 
The ch&teau of Jumilhac-le-Grand belongs to the 15th century. 
Dordogne possesses several medieval hastides, the most perfect 
of which is Monpazier. At Cadouin there are the remains of a 
Cistercian abbey. Its church is a fine cruciform building in the 
Romanesque style, while the cloister is an excellent example of 
Flamboyant architecture. St Jean-de-C 61 e has an interesting 
Romanesque church and a chateau of the 15th, 16th and 18th 
centuries. In the rocks of the valley of the lower V6z^re there 
are prehistoric caves of great archaeological importance, in which 
have been found tools, and carvings on bone, flint and ivory. 
Troglodytic dwellings arc to be found in many other places in 
Dordogne (sec Cave). 

DORDRECHT (abbreviated Dordt, or Dort), a town and river- 
port of Holland, in the province of South Holland, on the south 
side of the Merwede, and a junction station 12^ m. by rail S.E. 
of Rotterdam. Steam ferries connect it with Pa{)endrecht and 
Zwyndrecht on the opposite shore, and it has excellent com- 
munication by water in every direction. Pop. (1900) 38,386. 
Dordrecht prestmts a picturesque appearance with its busy quays 
and numerous canals and windmills, its quaint streets and 
curiously gabled houses. The Groote Kerk, of Our Lady, whose 
massive tower forms a conspicuous object in the views of the 
town, dates from the 14th century and contains some finely 
carved stalls (1540) by Jan Terween Aertsz, a remarkalde pulpit 
(1759), many old monuments and a set of gold communion plate. 
In the town museum is an interesting collection of paintings, 
chiefly by modern artists, but including also pictures by some of 
the older masters, among whom Ferdinand Bol, the two Cuyps, 
Nicohis Maes, Godefried Schalcken, and in later times Ary 
Scheffer, were all natives of Dordrecht. The celebrated 17th- 
century statesman John de Witt was also a native of the town. 
Close to the museum is one of the old city gates, rebuilt in 1618, 
and now containing a collection of antiquities belonging to the 
Oud-Dordrecht Society. I 1 ie South African Museum (1902) 
contains memorials of the Boer War of 1899-1902. The har^ur 
of Dordrecht still has a large trade, but much has been diverted 
to Rotterdam. Large quantities of wood are imported from 
Germany, Scandinavia and America. There are numerous 
saw-milis, shipbuilding yards, engineering works, distilleries, 
sugar refineries, tobacco factories, linen bleacheries and stained 
glass, salt and white lead works. 

Dordrecht was founded by Count Dirk III. of Holland in 1018, 
becoming a town about 1200. One of the first towns in the 
Netherlands to embrace the reformed religion and to throw off 
the yoke of Spain, it was in 1572 the meeting-place of the de- 
puties who asserted the independence of the United Provinces. 
In 1618 and 1619 it was the seat of the synod of Dort (^.v.). 

pORfi, LOUIS AUGUSTE GUSTAVE (1832-1883), French 
artist, the son of a civil enginc^er, was bom at Strassburg on the 
6th of January 1832. In 1848 he came to Paris and secured a 
three years’ engagement on the Journal pour rire. His facility 
^ a draughtsman was extraordinary, and among the books he 
illustrated in rapid succession were Balzac’s Contes drolaiiques 
(1855), Dante’s Inferno (i86i), Don Quixote (1863), The Bible 
(1866), Paradise Lost (1866), and the works of Rabelais (1873). 
He painted also many lar^ and ambitious compositions of a 
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religious or historical character^ and made some success as a 
sculptor, his statue of Alexandre Dunrns in Paris being perhaps 
his liest-known work in this line. He died on the 2 5th of januarv 
1883. 

DORIA, ANDREA (1466-1560), Onoese condoitiere and 
admiral, was born at Oneglia of an ancient (ienoese family. 
Being left an orphan at an early age, he became a soldier of 
fortune, and served first in the papal guard and then under various 
Italian princes. In 1503 we find him fighting in Qirsiai in the 
.service of (lenoa, at that time under French vassalage, and he 
took part in the rising of Genoa against the French, whom he 
compelled to evacuate the city. From that time forth it wtus iis 
a naval captain that he liecame famous. For several years he 
scoured the Mediterranean in command of the Genoese fleet, 
waging war on the Turks and the Barbary pirates. In the mean- 
while Genoa had been recaptured by tlie French, and in 1522 by 
the Imperialists. But Doria now veered round to the French or 
popular faction and entered the service of King Francis I., who 
made him captain-general ; in 1524 he relieved Marseilles, which 
was besieged by the Imperialists, and helpcid to place, his native 
city once more under French domination. But he wjis dis.siitisfied 
with his treatment at the hands of Francis, who w as mean aliout 
payment, and he resented the king’s Ixdiavioiir in connexion with 
Savona, which he delayed to hand back to I lie Genoese as he had 
promised ; consequently an the expiry of Doria’s contract we 
find him in the service of the emperor ( harles V. (152.S). He 
ordered his nephew Filippino, who was then blockading Naples 
in concert witli a French army, to withdraw, and sailed for 
Genoa, where, with the h(‘lp of some leading citizens, he expelled 
the French once more and re-established the republic under 
imyxTial protection. H(i reformed the constitution in an 
aristocratic sense, most of the nobility being Imperialists, and put 
an end to the factions which divided the city. He rcfu.s* d tht? 
lordshi]) of Genoa and even the dogt^shij), but accepted the 
position of perpi^tual censor, and exercised predominant iiifluenc(‘ 
in the councils of the republic until bis death. He was gi\ c n two 
palaces, many privileges, and the title (jf Liberator et Pater 
Patriae. As imperial admiral he commanded several exyxxlitions 
against the Turks, Citpturing ('orona and Patras, and ccj-ujxirating 
with the emperor himsidf in th(» captures of Tunis ( 1 535). Charles 
found him an invaluable ally in thew'arswith Francis, and through 
him extended his domination over the whole of Italy. Doria s 
dtleat hy the 'furks at Pn^\'eza in 153S was said to lx‘ n(»t in- 


fighting the French with varying fortune. He returned to Genoa 
for good in 15.55, and being very old and infirm he gave over the 
command of the galleys to his great-nephew^ Giovanni Andrea 
Doria, who conducted an expedition against Tripoli, but proved 
even more unsuccessful than his uncle had been at Algiers, barely 
e.scaping with his life. Andrea Doria died im the 25th of 
! Novemlw^r 1560, leaving his estates to Giovanni Andrea. The 
; family of Doria- Pamphilii-Landi (q.v,) is descended from him and 
1 bears his title of prince of Melfi. Doria was a man of indomitable 
energy and a great admiral. If he appears unscrupulous and even 
treacherous he did but conform to the standards of 16th-century 
Italy. 

liTHLioGUAPiiY.-.-l‘^ IVtit's Anitf^ Doriti (I'aris, 1887) is an ac- 
curate iuul clc)CutnenU ‘(.1 bioj^raphy, indicating all the chief works on 
tlie subject, but tlie author is ]>erhaps unduly luirsh in his judgment o1 
the admiral: F. D. Guerrazzi’s I'ita (ti Avdica Iwria (.^rd ed., Milan. 
1874) ; among the earlier works I.. C'appelloni’s Vita dt A ndrea Doria 
(Italian edition, (b;noa, iSo.O and V. Sigonius's Vita Amireae Doriae 
(1570) may be mentioned ; see also " Documenti ispano genovesi dcU 
r Archivio di Simancas” in the AUi delta Socuid lif^itrr di Sioria putria, 
vol. viii. : the Archivio shoico italiauo (sera? iii. tome iv. parte i., 
1866) contains a bibliography, bnt a great de.^! has been published 
since that date. (1.. V.*) 

DORIANS, a name applied by the Greeks to one of the principal 
groups of Hellenic peo])les, in contradistinctiim to Jonians and 
Aeolians. In Hellenic times a small district known as Doris in 
north Greece, between Mount Parmissus and Mount Oeta, 
counted as ‘‘ Dorian ” in a. specitil sense. Practically all l*elo- 
ponnesi^, except Achaea and 1‘dis, was “ Dorian,” together with 
Megara, Aegina, Crelt^, Melos, Thera, the Sporades islands and 
the S..VV. coast of Asia Minor, where Rhodes, (iis, (hidus and 
(formerly) Halic;irnassiis formed a “ Dorian ” confederacy. 
“ Dorian ” colonies, from ( onnlh, Megara, and the Dorian 
islands, occupied the soul hem coasts of Sicily from Synwai.se to 
Sclinus. Dorian stales usually had in common ihit “ Doric ” 
dialect, a yxculiar calendar and c)'cle of fi‘stivals of which the 
Hyacinllda a.nd (.'arneia were the chief, and certain political 
and social institutions, such as th(‘ threefold “ Dorian tribc.s.” 
The worships of Apollo and Heracles, though not confined to 
Doriiias, were widely regarded as in some sense “ Dorian ” in 
characlcT. 

But those common characters are not to l)e pressed too far. 
llic northern J )oris, for exampU , spoki; Aeolic, while Flis, Phoeis, 
and many non-Dorian districts of north-west Greece spoke 
dialects akin to Doric. Many l)orian .states had iiilditional “ non- 


voluntary, and designed to .spite the Venetians whom h<^ detested. 
He accompanied Charles on the ill-fated Algerian exp<?dition of 
1541, of which he disapproved, and by his ability just Siived the 
whole force from complete di.saster. For the next ir e years lie 
continued to serve the emperor in ^^arious wars, in which he w'as 
generally successful and always active, although now over .seventy 
years old ; there was hardly an important event in Europe in 
which he had not some sliarc. After the peace of (Ttpy between 
Francis and Charles in 1544 he hoped to end his days in quiet. 
But his great wesdth and pwwcr, as wx*ll as the arrogance of bis 
nephew and heir Giannettino Doria, made him many enemies, 
and in 1547 the Fiesco conspiracy to upset the power of his house 
took place. Giannettino was murdered, but the conspirators wxtc 
defeated, and Andrea showed great vindictiveness in punishing 
them. Many of their fiefs he seized for him.seU, and he was 
implicated in the murder of Pier I.uigi Farnese, duke of Parma 
(see Farnese), wdio had helped Fiesco. OtlxT conspiracies 
followed, of which the most importiuit was that of Giulio (.’il)6 
(1548), but all failed. Although Doria wtis ambitious and har.sh, 
lie was a good patriot and .successfully opposed th<* emjK*ror 
Charles’s repeated attempts to have a citadel built in Genoa and 
garrisoned by Spaniards ; neither blandishments nor threats 
could win him over to the scheme. Nor did age le.ssen his energy, 
for in 1550, when eighty-four years old, he again put to sea to 
punish the raids of his old enemies the Barbary pirati s, but with 
no great .success. War lietween France and the Empire having 
broken out once more, the French seized Corsica, then admin- 
istered by the Genoese Bank of St George ; Doria was again 
summoned, and he .spent two years (i 553-1555) the island 


Doiian tribes ” ; Sparta, which claimed to Iw? of pure and typical 
I Dorian origin, maintained institutions und a mode of life which 
were without parallel in IVioponnesi;, in the J’arn;issiun and 
in the Asiatic Doris, and wxre partially reflect ed in (icte 
only. 

Most non-Dorian Greeks, in fact, seem to have accepted much 
as Doiian which W£is in fact only Spartan : this was particularly 
the case in the political, et hical and acsihctle controversies of the 
5th and 4th centuries n.(\ Much, howe/er, which w^as common 
(in art, for example) to Olympia, Argolis and Aegina, and might 
thus have btxn regarded as Dorian, was conspicuously alisenl 
from the culture of Sparta. 

Traditional History.- An the diagrammatic family tree of th(r 
Greek people, as it ap|)ears in the Hesiodic catalogue (bth century) 
and in Hcllanicus (5lh century), the sons of Ilcllcn ’’ arc Dorus, 
Xuthus (father of Ion and Achaeus) and Aeolus. Dorus’ share 
of the inheritance of llellcn lay in central Greect;, north of the 
Corinthian (iulf, between Xuthus in north Peloptmnese and 
Aeolus in Thessaly. His descendants, either under Dorus or 
under a later king Aegimius, occuiiiecl Histiaeotis, a district of 
I northern Thessaly, and afterwards coiHjuered from the Dryopes 
tlie head-waters of the Boeotian Cephissus between Mount 
Barnassus and Mount Oeta. This Ixeame “ Doris ” par cxreUcnce. 
Services rendered to Ae girnius liy Heracles led (1 ) to tlie adoption 
of Hyllus, son of Heracles, by Aegimius, side l»y side with his own 
sons'Dymas and Parnpliylu.s, and to a threefold grouping of the 
Dorian clans, as ITylleis, Dymanes and J'amphyli ; (2) to the 
associatam of the jx^ople of Aegimius in the rep<!ated atlcmpls 
of Hyllus and his family to recover their lost inheritance in 
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Peloponnese (sec Heraclidae). The last of these attempts 
resulted in the “ Dorian comjiiest ” of the “ Achaeans ** and 
“ lonians ” of Peloponnese, and in the assignment of Argoiis, 
Laconia and Messenia to the ITenicleid leaders, Temcniis, 
Aristodemus and Cresphontes respectively ; of Elis to their 
Act-olian allies ; and of the north coast to the remnants of the 
conquered Acliaeiins. The concjuest of Corinth and Megara was 
placed a generation later ; Arcadia alone claimed to have 
escaped invasion. This conquest was dated relatively by 
Thucydides (i. 12) at eighty years after the Trojan War and 
twenty years after the conquest of Thessaly and Boeotia by the 
similir “ invadi.Ts from Arne ” ; absolutely by liellanicus and 
his school (5th century) at 1 140 b.c. ; by Isocrates and Ephorus 
(4th century n.c.) at about 1070 b.c. ; and by Sosibius, 
Eratosthenes (3rd century), and later writers generally, at the 
gem rations from 1125 to 1100 b.c. 

The invasion was commonly believed to have proceeded by way 
of Actolia and Elis, and the name Naupactus was interpreted as 
an allusion to the needful “ shipbuilding ” on the Corinthian 
(.lull. legend made Dorus himself originally an Aetolian 
prince ; the participation of Oxvlu.s, and thr; Aetolian claim 
to Elis, appear first in Ephorus (4th century). The conquest 
of j^M-conia at least is represented in 5th-ci!ntur)^ tradition as 
immediate and complete, though one legend admits th<^ previous 
death of the TIoracli*id leader Aristodemus, and another de.scribt\s 
a protracted struggle in the case of (airinth. Pausanias, however 
(folhjwing Sosibius), interprets a long series of conflicts in Arcadia 
as stages in a gradual advance southward, ending with the 
conquest of Amydae by King Tdedus (r. 800 b.c.) and of Ilelos 
by King Alctimenas (r. 770 n.c.). 

Of the invasion of Argoiis a quite different version was already 
current m Ukj 4th century. Tliis represents the Argivc Dorians 
as having come by .sea (apparently from the Maliuc Gulf, the 
nearest seashore to Parnassian Doris), accompanu'd by .survivors 
of the Dryopes (former inhabitants of that Doris), >vh{>se traces in 
.south Euboea (Styra and Carystus), in Cythnus, and at Eion 
(Halieis), TIermione and Asine in Argoiis, were held to indicate 
th(?ir prob jhle rout<*. 

Tin? Homeric Dorians of Crete were also interpreted by Audron 
and others (3rd century) as an advanc(*-guard of this sea-borne 
migration, and as having .separated from the other Dorians while 
still in Histiaeotis. The 5th-century tradition that the Ileradeid 
kings of Mao 'don were Tcmenid exiles from Argos may Ixilong to 
the same cycle. 

The f.ite of the Dorian invaders was repre.scnted as differing 
locally. In Mij.ssenia (according to a legend dramatized by 
Euripides in the 5th century, and renovated f{>r political ends in 
the 4th century) the desex'ndanls of Cres])hout(\s quarrelled 
among themselves and were exterminated by the nativo.s. In 
Laamia Aristodemus (or his twin .sons) effected a rigid militar}’^ 
occupation which eventually embraced the whole district, and 
permitted (^7) the colonization of Melos, Thera and parts of Oele 
before 800 B.c.), (//) the reeonquest and annexation of Me.sscmui 
about 750 n.c.), (r) a s(.‘ttlement of half-breed Spartans at 
Tarentum in south Italy, 700 b.c. In Argos juid other cities of 
Argoiis the descendants of the Achaean chiefs w'ere taken into 
political partnership, but a tradition of race-feud lasted till 
historic time.s. Oirinth, Sicyon and Megam, wdth similar 
political comproinfees, mark the limits of Dorian conquest ; 
a Dorian invasion of Attica (r. 1066 b.(\) was checked by the 
self-sacrifice of King Codrus : “ Either Athens must perish or her 
king.’* Aegina was reckoned a colony of Epidaiinis. Rhodes, 
and some Cretan towns, traced descent from Argos ; Cnidus from 
Argos and Sparta ; the rest of Asiatic Doris from Epidaurus or 
Troczen in Argoiis. The colonies of Corinth, Sicyon and Megara, 
and the Sicilian off.^hoots of the Asiatic Dorians, belong to historic 
times (8th-6th centuries). 

Criticism of the Traditional History. — ^The following arc the 
problems : — (i) Was there a Dorian invasion as described in the 
legends ; and, if not, how did the tradition arise ? (2) Who were 
the Dorian invaders, and in what relation did they stand to the 
rest of the population of Greece ? (3) How far do the Dorian 


states, or their characteristics, represent the descendants, or the 
culture, of the original invaders ? 

The Homeric poems (12th loth centuries) know of Dorians 
only in Crete, with the obscure epithet and no hint 

of their origin. All those parts of Peloponnese and the islands 
which in historic times were “ Dorian ** are ruled by recently 
established dynasties of Achaean ” chiefs ; the home of the 
Asiatic Dorians is simply “ Caria *’ ; and the geographical 
“ catalogue ” in Iliad ii. ignores the northern Doris altogether. 

The almost total absence from Homer not only of “ Dorians *’ 
but of “ lonifins ” and even of “ Hellenes ’* leads to the conclusion 
that the diagrammatic genealogy of the “ .sons of Hellen is of 
post-Homeric date ; and that it originated jus an attempt to 
classify the Doric, Ionic and Aeolic groups of Hellenic settlements 
on the west cnjist of Asia Minor, for here alone do the three names 
correspond to territorial, linguistic and political divisions. The 
addition of an Achaean ” group, and the inclusion of this and 
the Ionic group under a single generic name, would naturally 
follow the recognition of the real kinship of the “ Achaean ** 
colonies of Magmi Graecia with those of Ionia. But the attempt 
to inlerpr(‘t, in terms of this Asiatic diagram, the actual distribu- 
tion of dialects and peoples in European Greece, led to difficulties. 
TT(T(‘, in the 8th -6th centuries, all the Dorian states were in the 
hands of exclusive aristocracies, which presented a marked 
contrast to the subject populations. Since the kinship of the 
latter with the members of adjacent non-Dorian sUites w;is 
admitted, two different explanations seem to have been made, 
(i) on behi-lf of the non-Dorian populations, either that the 
Dorians were no true .sons of Hellen, hut w'cre of some other 
iB^rtherly jmcestry ; or that they were merely Achaean exiles ; 
jind in either case that their historic predominance resulted from 
an net of violence, ill-disguised by th(‘ir association with the 
ancient claims of the Peloponnesian Heraclidae ; (2) on beluilf 
of tluf Dorian aristocnicies, that they w<Te in .some sp<rcial s(*ns(^ 
“ sons of Hellen,’* if nf>t the only genuine TTellencs ; the n'st of 
the European Greeks, and in particubir the anti-Dorian Athenians 
(with their mj^rked likeness to lonuins), being regarded as 
TIellenized barbarijins of “ Pekisgian ” origin (.see Pelas(JIANs). 
This process of llcllenization, or at lejist its final stage, was 
further regarded jis intimately connected w'ith a movement of 
peoples which h;id brought th(^ “ Dorians ” (rom the northern 
highlands into those parts of Greece which th(*y occupied in 
historic times. 

So long as the Homeric poems were believed to represent 
Hellenic (jxnd mainly Ionian) beliefs of the c^th century or later, 
the historical vjilue of the traditions of a Dorian invasion was 
rei>eatcdly cpiestioned ; most recently and thoroughly by J. 
Beloch {(ir. Geschichie, i., Stnissburg, 1893), as Ixnng simply an 
attemj)! to reconcile the politiciil geography of Homer {i.e. of 
Sth-cemtury lonians describing i2lh-century events) with that of 
historic Greece, by explaining discrepancies (due to Homeric 
ignorance) as the result of “ migrations ” in the interv'jil. Such 
legends often arise to connect towns Ix^aring identical or similar 
names (such as are common in Greece) and to justify political 
events or jimbitions by legendary prtK:edenls ; and this cerUiinly 
hapjxned during the successive jxililical rivjilries of Dorian 
Sparta with non-Dorian Athens and Thebes. But in proportion 
as an earlier d;ite has become more probable for TIomer, the 
hypothesis of Tonic origin has become less tenjxble, and the Ixlief 
better ftmnded (i) that the poems represent accurately a well- 
defined phase of culture in prehistoric Greece, and (2) that this 
“ Homeric ” or “ Achaean ” phase was closed by some such 
general catastrophe as is presumed by the legends. 

The legend of a Dorian inv^ision appears first in Tyrtaeus, a 7th- 
c^ntury poet, in the service of Sparta, who brings the Spartan 
Heracleids to Peloponnese from Erineon in the northern Doris ; 
and the lost Epic of Aegimius, of about the same date, seems to 
have presupposed the same story. In the 5th century Pindar 
ascribes to Aegimius the institutions of the Peloponnesian 
Dorians, and desi^rilxs them as the “ Dorian folk of Hyllus and 
Aegimius,” and us “ originating from Pindus ” {Pyth. v. 75 : cf. 
Fr. 4). Herodotus, also in the 5th century, describes them as the 
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typical (perhaps in contrast to Athenians as the only genuine) 
Hellenes, and traces their numerous wanderings from (i) an 
original home “ in Deucalion’s time ” in Phthiotis (the Homeric 
“ Ilcllas ”) in south Thessaly, to (2) Histiaeotis “ below Ossa 
and Olympus ” in north-east ITiessaly (note that the historic 
Histiaeotis is ‘‘ l.)elow Pindus ” in north-7£>c.v/ Thessiily) : this was 
“ in the days of Dorus,” it is at this stage that the Dori.'ins 
are regarded as becoming specifically distinct from the generic 
“ Hellene ” : thence to a residence “ in l*indus,” where they 
passed as a “ Macedonian people.” Hence (4) they moved south 
to the Parnassian Doris, which had been held by Dryopcs : 
and hence fimdly (5) to Peloponnesc. Elsewhere he assigns the 
expulsion of the Dryopes to Ilcraclcs in co-operation not with 
Dorians but wdth Malians. Here clearly two traditions are 
combined : — one, in which the Dorians originated from Hellas 
in south Thessaly, ivnd .so are “ children of Ilellen ” ; another, in 
which they werc^ a “ Macedonian people ” intrudcid from the north, 
from Pindus, jxist Histiaeotis to Doris and Ix'yond. Jt is a note- 
worthy coincidence that in Macedonia also the royal family 
claimed Tleraclcid descent ; and that “ l^indus ” is the name both 
of the mountains above Histiaeotis end of a stream in Doris. 
It is noteworthy also that latt.T writers (c.^. Andron in Stralx' 
475) derived the Cretin Dorians of Homer from those of 
Histiae<»t.is, and that, other legends connected ('retan [x^oples and 
plac(‘S with certain districts of Macedon. 

'rhneydides agrees in regarding thi^ Parnassian Doris as the 
“ tnolher-.state ” of the Dorians (i. 107) and dates lh<^ inva.sion (as 
above) eighty years after the Trojan War ; this agrees approxi- 
mately with th.e pedigree of the kings of Sparta, as given by 
Herodotus, and with that of Hecataeus cif Miletus (e<»nsidered as 
evidence for the foundation date of a.n Ionian refug<‘c-coI()ny). 
Thu(?ydid(?s also accepts the story of He.racleid leadorsliip. 

The legend of an <irganized apportionment of Peloponmjse 
amongst the Heraeleid leaders appears first in the sth-cenlurv" 
tragedians,- not earlier, that is, than the rise of the PeloT)onnesian 
I.eague, and was amjdifit'd in the 4th eenUirv ; the Ai’toliaiis’ 
aid, and claim to Elis, apj>(?iir first in Ephorus. TIk* minwrrous 
details and variant le.giuuls preserved by later writ«TS, particu- 
larly Stral.)o and i Viusanias, may go back to early soiir(^<-s 
Herodotus distinguished the “ local ” from tlwr “ poetic ” versions 
of events in ei-rly Spartan history ; but much st‘ems to I'm* 
rt^ferable to Ephorus juid tlu; 4lh-centurv ])olilic;i.l and rhetorical 
historians : — c.g. the enlarged version of tlu? Heracicid claims in 
Isocrates {ArrhidamuSj 120) and the tlieory that the Dorians wTre 
mere disowned Aehaeans (Plato, .^). Moreover, manv 

indi^pendent consideratirms suggest that in its main outlines 
the Dorian invasion is historical. 

The Dork Dm/cc/i'.- The.se dialects have strongly marked 
features in common (future in -crcdi -ertw -(n 7 i ; ist jm-Ts. phir. 
in -/ACS' ; Ka for ae ; -ac -aij — t^), but differ more among 
themselves than do the Ionic. Lact>nia with its colonics (includ- 
ing those in south Italy) form a clear group, in which -€ and -o 
lengthen to -t; and -oi as in Aeolic. Corinth (with its Sicilian 
colonies), the Argolid towns, and the Asiatic Doris, form another 
group, in wliich -c and o become -ft and -op as in Ionic. 
Connected with the latter (c.p^. by -ct. and -or-) art? the “ northern ” 
group : — Phocis, including Delphi, with Aetolia, Acanuinia, 
Epirus and Phthiotis in south Thessaly, liut lhe.se have also 
some forms in common with the “ Aeolic ” dialect of IJoeotia 
and Thessaly, which in historic times was spoken also in Doris : 
Locris and Elis present similar northern “ Achacan-Doric ” 
dialects. Arcadia, on the other hand, in the heart of Peloponne.se, 
retained till a late date a quite different dialect, akin to the 
ancient dialect of Cyprus, and more remotely to Aeolic. 
This distribution makes it clear (i)that the Doric dialects of 
Peloponnesc represent a superstratum, more recent than the 
speech of Arcadia ; (2) that I.aconia and its cokinies preserve 
features alike, -7/ and -o) which are common to southern Doric 
and Aeolic ; (3) that those parts of “ Dorian ” (ireece in which 
tradition makes the pre-Dorian population “ Ionic,” and in which 
the political structure shows that the conquered were less 
completely subjugated, exhibit the Ionic -ct and -or* ; (4) that as 


we go north, similar though more bsirbaric dialects extend far 
up the w'estem side of central-northern Greece, and survive also 
locally in the highlands of south Thessaly ; (5) that east of the 
watershed Aeolic has prevailt‘d over the an'ii which has higends 
of a Botiotiiin and Thessalian migration, and replaces Doric in the 
northern Doris. All this points on the one hand to an inlrusion 
of Doric dialect into an Arcadian-: nd-lonic-.speaking area ; on 
the other hand to a subsequent expansion of Aeolic over the 
north-eastern edge? »»f en area which once was Dorian. But this 
distribution does not by itself prove that Doric s|^Tch was the 
language of the Dorian invaders. Its ar<?a ctiincick s also approxi- 
mately w ith that ()f the previous Achaean connuests ; and if the 
Dorians were as backward cultureJlyas traditions and iLrchueology 
suggest, it is not improbable that they soon adi>])ted the language 
of the conijiiered, as the Norman concjuerors did in I.ngland. As 
evidence of an intrusion of northerly folk, however, the distribu- 
tion of diiilects remains important. See Grep^k Lanoi'Aoic. 

The common calendar and cycle of festivals ^ observed by all 
Dorians (of which 1h«^ Carneia was chief), and the distribution in 
Greece of the worships of Apoll(» and Heracles, which attained 
pre-<*minence m:iiniy in or near districts historically “ Dorian,” 
suggest that these cults, or an im]»ort;*nt element in them, were 
introduced compiiralh ely late, ;ind repn .scmt the beliefs of a fresh 
ethnic superstratum, 'jiie steady dependence of Sparta on the 
Delphic oracle, for exampk*, is best »‘xj>l;«.ined as an ol)servance 
inherited from l^irnassian anrestors. 

The social and political strnclnrc of the Dorian stales of 
I'eloponnese pn siippo.s(‘S likewise a conquest of jm older highly 
civilized population by .sme.ll bands of comparatively liarbaruus 
raiders. Sparta in particiiljir r(*ma.ini*d, even after the reforms of 
Lyciirgiis, and on into historic times, simply the isolated camp of 
a compact arjiiy of occiipal.ion, of some 5000 families, liearing 
traces still of the fusion of .seviTal bands of invaders, and main- 
tained as an exclusivi* ])o]ilical aristocracy of iirofe.ssional .soldiers 
by the kibour of a whole |)opul;ition of agricultural iind industri.i! 
serfs, "[he serfs were rigidly debarred from intermixture or social 
advamx'mcnt, and wen* waleh(‘d by their masters ^vith a suspicion 
fully justified l.>y recurrent iriidlecMual revolts, "ihe iither stales, 
such us Argos and Gorinlh, exhiliited just such compromises 
bcjtween ronciuerors ;ind conquered fis the Irgends clftscribixl, 
conceding to the older population, or to sections of it, political 
incor]>oralion more or less incom])lete. 'I'lie Cretan cities, 
irn*.spective of origin, exhibit serfage, militant aristocracy, rigid 
martial disrijdine of all citizens, and other marked analogies with 
Sparta ; but the Asiatic Dorians and the* other Dorian roloni(*s 
do not differ appreciably in their .social ami political hi.stoiy from 
their Ionian and Aeolic neighbours. Tarentum alone, partly from 
Spartan origin, partly through stress of local conditions, show's 
traces of milibint asct^licism for a wliil*-. 

Archaeological nndence points cK-arly now to the conclusion 
that the splendid Vnil overgrown civilization of the Mycenaean 
or “ late Minoan ” period of the Aegean Bronze Age collapsed 
rather suddenly Ix'fore a rapid .succession of assaults by com- 
j)aratively barbarous invaders from tlw; Isuropean mainland north 
of the Aegean ; thnl these invaders passed partly by w-ay of 
Thrace and the Hellespont into Asia Minor, partly by Macedon 
and 'rhessaly into peninsular (ireece and tlie Aegean islands ; 
that in east Peloponnesc and (retci, at aH ‘-vents, a lirst slasck 
(somewhat later than 1500 B.c.) led to the establi.shmcnt of a 
cultural, social and political situation which in many respects 
resembles what is depicted in Homer as t he “ Aduiean ” age, wilh 
principal centres in Rhodes, Crete, 1 -aconia, Argolls, Atticii, 
Orchomenus and .south-east Thessaly ; and that this regime was 
itself shattered by a second .shock or series of shocks .somewhat 
earlier than 1000 is.c. "J'liese latter events correspoml in cliaracter 
and date with the traditional irruptiem of the Dorians and their 
uss<jciatcs. 

The nationality of these invaders is disputed. Survival of fair 
hair and complexion and light eyes among the upfKfr ela.sses in 
Thelxis and some other localities shows that the blonde typti of 
mankind which is characteristic of north -w'(‘stern l^uroix? liad 
already penetrated into Greek lands before classical times ; but 
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the ascription of the same physical traits to the Achaeans of 
Homer forbids us to regard them as peculiar to that latest wave 
of pre-classical immigrants to which the Dorians belong ; and 
there is no satisfactory evidence as to the coloration of the 
Spartans, who alone were reputed to be pure-blooded Dorians 
in historic times^ 

Language is no better guide, for It is not clear that the Dorian 
dialect is tiiat of the most recent conquerors, and not rather that 
of the conquered Achaean inhabitants of southern Greece ; in any 
case it presents no such aflinities with any non-Hellenic s{)eech 
as would serve to trace its origin. Even in northern and west- 
central Greece, all vestige of any former prevalence has been 
obliterated by the spread of “ Aeolic ” dialects akin to those of 
Thessiily and Boeotia ; even the northern Doris, for example, 
spoke “ Aeolic ” in historic times. 

'Fhc doubt already suggesttrd as to language applies still more 
to such characteristics as IJorian music and other forms of art, and 
to Dorian customs generally. It is clear from the traditions about 
Lycurgus for example, that even the Spartans had Ijeen a 
long while in Laconia before their stale was rescued from disorder 
by his reforms ; and if there l)c truth in the legend that the new 
institutions were borrowed from Oete, we jw^rhaps have here too 
a late echo of the legislative fame of the land of Alinos. Certainly 
the Spartans adopted, together with the p<ilitical traditions of the 
Hcracleids, many old I^iconian cults and observances such as 
those connected with the Tyndaridae. 

limiJOi.itAi’ii Y.- K. (). iMiilKT, Die Dorier (eel. F. \V. Sclmeidewiii. 
Bri.;siau, 1844) ; G. (iillH'Vt;, Sliidien zur aUsparianisthcii Geschichtv 
(C'iul.lingon, 1H72) ; H. “Die Wan<l(?rziig(' dor lakodamo- 

nischen Dorior.’* in Rhein. Museum, xxxii. (1877), p, 25*) ; li. Biisoll, 
Die Lakcdaiwiinirr and ihre Buudcsfienossen, i. 187S) ; 

S. Beloch, *' clorischo Wandcriiie^," in Rhein. A! us. xlv. (1890). 
555 If* I ff* t'olUtz, Sammluiif* dev Rr. Dialckt- Tnsrhiiftcn, iii. 
((IdttinRon, iS 9«)-1905) : B. ISFuslor, “ Dorier nnd AchHer " in Ahh. d. 
K. Sachs, Ges, M /ss. Kl.), xxiv. 1 (Leipzig. Joo.l). 

(j.L.M.) 

DORIA-PAMPHILII-LANDI, a princely Roman family of 
Genoese extraction. The founder of the house was Ansaldo 
d’Oria, consul of Genoa in th(j 12th century, but the authentic 
pedigree is traced no further back than to Paolo d'Oria (1335). 
The most famous member of the family was Andrea l)t)ria {q.vj), 
perpetual ctmsor of Genoa in 1528 and admiral to the emperor 
Charles V., who w\as enjated prince of Melfi (1531) and marquis 
of Tursi (in the kingdom (»f Naples) in 1555. The marquisate of 
('iviez and the county of Cavallamontc were conferred on the 
family in 1576, the duchy of Tursi in 1594^ tlu; principality (»f 
Avella in 3607, the duchy of Avigliano in 3613, Jn 1760 the title 
of Reichsfiirsl or prince of the Holy Roman Empire was added 
and attached to the lordship of Torriglia and the marcpii.sate 
of Borgo San Stefano, together with the qualification of Iloch- 
^choren. That same year the Dorias inherited tht; fiefs and titles 
of the house of Pamphilii-l^indi of Guhbio, patricians of Rome 
and princes of San Martino, Valmontano, Val di Toro, Bardi 
and Corupiano. The Doria-Pamphilii palace In Rome, a splendid 
edifice, was built in the 17th century, and contains a valuable 
collection of ]>;untings. llie Villa Doria-Pamphilii with its 
gardens is one of the loveliest round Rome. During the siege of 
1849 it was GaribuJdi's headquarters. 

DORION, SIR ANTOINE AIMlf^ (iSKviSgi), Canadian 
lawyer and statesman, son of Pierre Dorion and Genevieve 
Bureau, was born in the parish of Sainte Anne de la Perade on the 
17th of January 18 r6. lie was educaU'd at Nicolet C'ollcge, and 
in his twenty-second year went to Montreal to read law with 
M. Cherrier, an eminent lawyer for whom he retained a lasting 
friendship. On the 6th of January 1842 he was admitted to the 
bar of the province, Ixjcame the partner of M. Cherrier, and in the 
course of a fi‘w years siltained the highest nink in his profession. 
He married in 3848 Iphigenie, daughter of Dr Jean Baptiste 
Trestler, of Vaudreuil. Durion descended from an old Liberal 
family which from early days had supported the reform party in 
Canada. His father, a merchant of &iinte Anne, was a member 
of the legislative assembly for the county of Champlain, from 

^ In tlio t)n])tismal certificate the name is entered as “l£nie“ 
(arFdai^-Aime). 


1830 to 1838, and his grandfather, on the maternal side, repre- 
sented tlu; county of Saint Maurice in the same body from 
1819 to 3830. At the time that Dorwjn commenced the study of 
law, Canada was entering upon a new pha.se of her political life. 
ITie rebellion of 1837 had resulted in the suspension of the 
constitution of 1791, and the union of the provinces, effected 
under the Imperial Act of 1840, was framed to com|)el the 
obedience of tlie refractory population. It was an unsatisfactory 
measure, providing a single legislature for two provinces, wdth an 
equal nunilx^r of representatives from each province, irrespective 
of population. At the time the lower province was the larger, but 
it was foreseen that a tide of Engli.sh emigration would eventually 
place the upper province in the stronger position. Indeed, at the 
dale of the Union, there were many English residents in the lower 
province, so that in the aggregate tlie English had then the 
majority. From the first it was apparent tlmt representation by 
population would become an is.sue, and for several years there wtis 
a constant struggle for llui establishment of responsible govern- 
ment, which was only achieved after the contest of 1848, when 
tlie Lii Fonbiine-Baldwin administration was maintained in 
power. The diflkulty had bticn avoided during the first years of 
the Union by Lii Fontaine, who succeeded in uniting English and 
French Liberals, and by substituting principles for race carried 
out a policy based upon a broader conception of human interests. 
Although a decisive victory had Ix-en gained by I.ii Fontaine and 
Baldwin in 1848, they did not press for an immediate overthrow 
of institutions which for years had Ix'en a cau.S(^ of contention, 
and their influence gradually diminished until, on the 28th of 
October 3851, the administration Wiis handed over to TIincks 
and Morin. LilxTal prineiples had now become aggressive ; 
the new leaders did not kei;p abreast of the spirit of tlie times, 
their majority d(!(!reased, and, on the iith of September 3854, 
a government wjis formed by MeNal) and Morin. 

The elections of 1854 had l3rought new blood into the ranks of 
the Lilx‘ral party, young men imager to carry out measures of 
reform, and Dorion was cliosen as leader. Under the coalition 
brought about by McNab i)(‘tween the Tories of Upper Uanacla 
and the LilxTals of the lower province old al'uses were removed, 
and, after the alxilition of seigneiirial tenure and diTgy reserves, 
it appeared that the political atino.sphere was clear. In 1856 the 
question of representation by population was again prominent. 
UppiT OtTuida hiid increa.scd, and it contributed a Ijirger share to 
the revenue, and demiinded proportionate representation, l^i 
Fontaine had pointed out, at the lime he wes prime minister, 
that represimtation by population would subject the weaker 
province to the control of the stronger, and that as he w'ould not 
impose the principle upon Upper Canada at the time he would 
not concede it, without constitutional restraint, if her position 
were reversed. Upper Canada now became aggn^ssive and the 
cjiu;.stion had to settled. Macdonald, who became prime 
minister in 1856, and had formed a new government with Cartier 
in 1857, maintained that no amendment to the constitution was 
necessary ; that existing conditions were satisfactory. Brown, 
on the opposite side of the House, declared that representation 
by population w’as imperative, with or without coiLstitutional 
changes ; and Dorion appears to have suggested the true remedy, 
when he gave notice of a motion in 1856 : — 

“ That a comiuittee lie ajipointed to inquire into the means that 
should be adopted to form a new political and logislativo organization 
of the hcrcloiore jiroviiicts of Uppi:r and Lovvt:r ('aiiada, eitlier by 
the establishment of their formtrr territorial divisions or by a division 
of each pro\nncc, so as to form a federation, having a federal govern- 
ment and a local legislature for each one of the new ]jrovinces, and to 
delilx^rate as to the course which should be adopted to regulate the 
affairs of united Canada, in a manner which would be equitable to 
the different sections of the province.” 

Dorion was in advance of the time. He understood the true 
principle of federative union as applicable to Canada. But he did 
not pursue this idea, and in fact his following was never .sufficiently 
strong to enable him to give effect to the sound measures he was so 
capable of formulating. This, perhaps, was his special weakness. 
On the 2nd of August 1858 he formed an administration with 
Brown, but was forced to resign after being in office three days. 
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When the question of confederation was discussed a few years 
later he opposed the scheme, Ixjlicving there was nothing to 
justify the union at the time, although he admitted “ that 
commercial intercourse may increase: sufficiently to render 
confederation desirable.” In 1873 he accepted the p(.)rtfolio of 
minister ot justice in the Mackenzie government, and during the 
six months that he w;:is in office: passed the Electoral I-iiw of 1874 
and the Controverted Elections Act. Dorion sat jis member of 
the assembly for the province of Canada for the city of Montreal 
from 1854 to 1 861, for the county of Hochelaga from 1862 to 1867 ; 
as memlx:r of the House of Commons for the county of Hochelaga 
from 1867 to July 1872, and for the county of Napierville from 
vSepternlier 1872 to June 1874, when he was appointed chief 
justice of the province. In 1878 he was created a knight bachelor. 
He died at Montreal on the 31st of May 1891. No more able or 
upright judge ever adorned the Canadian bench . He had a broad, 
clear mind, vast knowledge, and commanded respect from the 
loftiness of his character and the strength of his iibililies. The 
keynote of his life was an unswerving de^•otion to duty. 

Sec Dorio}!, a Sketch, by FeimiiiKs ‘Diylor (Monlic.'il, iJ'bs) ; aiul 
*' Sir Anloiiic Aitne Dorion,” liv Sir Wilfrid .LauiiiM', in The Week 
(1SS7). ^ ^ ... (A. (;. D.) 

DORIS, in ancient geography, a small district in < entral Greece, 
forming a wedge lx:twLen Mts. Oeta and rnrnassus, and contain- 
ing the head-waters of llie ('ej)hissus, which passes at Ilu‘ gorge of 
Dadion into the neighliouring land of Jdiocis. 'I'liis little valley, 
whicli nowhere ex('tx:ds 4 m. in l)readth and could barely give 
sustenance to four small townships, owed its importance partly to 
its coiTunand over the stralegie road fnuii JJeracleia it) Amphi.ssa, 
whie.h pierced the ]*arnassus range near ( ytinium, but chiefly 
to its prestige as the alleged nujlher- country of the Dorian 
euiKiuerors of Peloponnesus (s(‘e Doktans). Its history is mainly 
made up of ixjtty wars with the neighbouring OeUieans and 
Pliocians. The latter pressed them hard in *157, when tl'.e 
Spartans, admitting iheir claim to be the lloriaii metropolLs, sent 
an army to their aid, and again during the second Sacred War 
(35b -346). lixeept for a casual mention of its cantonal league 
in 19b, l)(»ris j)assed early out of history; the inhabitants may 
have been exterminated during the conflicts Ik Uveen Aetolia 
and Macedonia. 

Sic Strabo, p]i. 417, 427; Ibroilotiis i. «j<j, viii. 31 ; 'ilnicydidcs 
i. 107, iii. 02 : Dioclonis xii. 20, 33 ; W. M. I.criko, 'I tareh in 
.Wnl/irni (hene. cluip. 'rci. (T-ondon, i-'^3.s). (M. d. 13. 

DORISLAUS, ISAAC (i595-i64()), Anglo-Duteh lawyer and 
diplomatist, was born in 15105 at Alkmaar, Holland, the son of 
a minister of the Dutch reformed church. He was educated at 
Leiden, removed to England about 1^27, and wa.s appoint* d to a 
lectureship in history at Cambriilge, where his attempt to justify 
the Dutch revolt against Spain led to liis early resignation. In 
ib2() he was admitted a coinmfmer of the College «d Advticates. 
In 1632 he made his peact^ at court, and on tw-(» occasions acted 
as judge advocate, in the bishops' wjir of 16.10 and in 1642 in 
the army commanded by Essex. In 1648 he became tine of the 
judges of the admiralty court, and was sent on a diplomatic- 
errand to the states general of Holland. He assisted in yireparing 
therh.arge of high treason against Charles l.,anrl, while negotiating 
an alliance between the ("omnu»nwealth and the Dutch Republic, 
was murdered at the Hague by royalist refugf:es on the joth of 
May 1649. His remains were buried in Westminster Abbey, loid 
moved in 1661 to St Margaret’s churcln ard. 

DORKING, a market town in the Reigate i)arliament:iry 
division of Surn*y, England, 26 m. S.S.W. of London, on the 
London, Brighton & South ('oast and the South -Kiisteni 
('hatharn railways. Pop. of urban district (1901) 7670. It is 
])leasantly situated on the river Mole, in a sheltered vale near 
the base of Box Hill. It is the centre of an extensive residential 
district. The ])arish church of St Martin’s is a handsome edifice 
rebuilt in 1873. Einie of exceptionally good quality is burnt to 
a large extent in the neigh Ixiurhood, and forms an important 
article of trade ; it is derived from the I^iwer Chalk formation. 
Dorking has long l.x;en famous for a finely flavoured breed of fowl 
distinguished by its having five toes. Several fine mansions 
arc in the vicinity of the town, notably that of Deepdene, contain- 
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ing part of a gallery of sculpture collected here by Thomas Hope, 
the author of Anastasius, A Roman road, which crossed from the 
Sussf'x const to the ITiames, piui.sed near the present churchyard of 
St Martin. 

DORLISANS, LOUIS (1542-1629), French jxiet and political 
pamphleteer, was bom in 1542, in Paris. He .studied under Jean 
llaunit, and after taking his degree in law' Ix'gan to practise at 
the bar with but slight siicc.ess. He wrote indifTerent verses, but 
was a redoubtable paniphletci:r. After the l.eague had arrested 
the royalist members of parliament, he was appointed (1589) 
advocate-general . His “ Airrtissnnent dcs caUmliques anglais am 
Franfais catholiques dn danger oh .Is soiit de perdre la religion et 

experimenter, eomme en Angleierre, la cruanie des ntinislres s'ils 
regoivent « la couromie tin rot qui soil hcrHiqne ” went through 
several editions, and w'as translated into English. One of his 
I>ainphlels, ].e lianqnet on apres-dinn' du comte d' Arete, in which 
he accased Henry of insincerity in his return to the Roman 
('atholic laith, w’ils so scurrilous as to Vu* disapproved of by many 
m<‘mlMTS of the liCague. W hen Henry at length entered Pivris, 
Dorleans was among the numl»er of the proscribed. He look 
refiij'e in Antwerf), where he remained for nine years. At. the 
expiration of that period he received a ]>ardnn, and n'lurned to 
IViris, but w'as soon imprisont d f«>r sedition. 'J’he king, however, 
releasi-d him after three months in the (oneiergerie, and by this 
means attached him permanentlv to his cause. His last years 
were passed in ohscairity, and he died in 162*). 

DORMER (from Lai. dorm ire, to sleep), in arrhileclurc-, a 
w'indow rising out of the roof and light ing the* room in it : some- 
times, however, picn-eed in a small gal)lc" built flush with the wall 
below, or corlielled out, as frcjcjuc ntly in Scotland. In Germany, 
wduTc the roofs are \’ery lofty, there arc* three* or four rows of 
dormcTS, one above tfie ot fier, lint it cloc*s not follow that the space 
in the roof is necessarily subdix ide d by floors. In senne* c»f the: 
h'rench c!hritceLUx iVic* dormers (Er. Inearin ) are highly elal)oralc d, 
and in some: ciuscrs, as in ( hambord, they form the j)rinc‘ij>al 
arc'hilectural feature's. In thc*sc* cast's thc'y are eilhcT ]>lac:c*cl flush 
with the wall or ri*c c*clc^ l)C*hind a parape*! and guil<*r only, so as to 
rest on the: solid wall, as they are built in stone. In Gc‘rnKiny 
they assume larger projjortions and coiLStiliitc* small gablc*s w ith 
two or three storc*ys of windovs. The term “dormer” arose 
from the windows lH*.ing those i i slc*(*j>ing-rooms. In the phrase: 
“ dormer lK:am ” or “ don uint l>ea.m,” iTic*aning a tie-bc am, we 
have the same sense as in tiie modern “ slec*iM*r.” 

DORMITORY (I«it. dormitorimn, a slei*|)ing plat;c*), the* name* 
given in mcmastei Ic s to the* monks* sleeping apartme-nt. Sorne- 
iimc:s it formed one* long room, but was more generally siibdividc^d 
into as many cells or partitions as there were monks. It was 
generally phu:ecl c ii the first floor with a dirc-ct entrance* into the 
c:hurch. The doviiiitories were* some times of gre at length ; the 
Jongi*st known, in the* mon iste rv e»t S. Mieliele in Boscei near 
Bologna (now sup])ressed), is said to ha\e: been ovct 400 ft. In 
some of the larger mansions of the: Elizab**thiin [KTiod the space 
in the: roof constitutes a lemg gallery, which in thosi: days was 
occasionally utilize d as a dormitory, 'fhe^ name “ dorniilory ” is 
also applied to the large bedrooms with a nuinijer of beds, in 
schools and similar modern institutes. 

DORMOUSE (a w ord U'^ually taken to be connected w ith Lat. 
dormire, to sleep, with “ mouse: ” added, cf. (ierin. Schlafratte i 
it is not a corruption of l’'r. dormeiisc ; Skeut s'lgge sts a connexion 
w iih Irel. dar, lK:numV>ed, cf. P'ng. “ doze ”), the name of a small 
British rodent mammal having the general apj)earance of a 
sqnirre-1. This rodirit, Muscardinus avellanarius, is the sole re*- 
j)resentative of its geaius, but Ix longs to a family— the Cliridue, 
e»r Myoxidae - containing a small numlx:r of Old World specie s. 
All the dormice are .sm.ill rode-nts (although many of them are 
double the size of the British species), of arbe)real habits, and for 
the most part ejf sejuirrel-like appearance: ; M»me of their most 
distinctive features lM*ing internal. In the more' tyi)icfd memh^TS 
of the.: grouj), forming the sub-family Cdirinae, there are f rs 

of choek-tee'th, which are rooted anelhave tran.sverse: c:nanu l-loJds. 
As the characters eif the: ge^nera arc given in the article RoeiKNTiA 
it will suffice to state that the typical genus Glis is repn:senled by 
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the large Kuropean edible dormouse, G. vulgaris (or G. agrey 
species with black markings known in Germany as Siehenschl&jer ; 
the genus ranges from continental Europe to Japan. I’lie common 
dormouse Muscardinus avellanarius, ranging from Knghind to 
Russia and Asia, is of he size of a mouse and mainly chestnut- 
coloured. The third genus is represented by the continental lerot, 
or garden-dormouse, Eliomys guerdnus, which is a large parti- 
coloured species, with several local forms — «uther species or races. 
Lastly, GraphiitruSy of which the species are also large, is .solely 
African. In their arboreal life, and the habit of sitting up on their 
hind-legs with their food grasped in the fore-paw's, dcsrinice are like 
.squirrels, from which they differ in being completely nocturnid. 
Tliey live either among bushes or in trees, and make a neat nest for 
the reception of their young, which are born blind. The species 
inhabiting cold climates construct a winter nest in which they 
hilxjrnate, waking up e.t times to feed cm tin accumulated store of 
nuts j.md other food. Before retiring they become very fot, and 
at such times the edible dormouse is a favourite article of diet on 
the Gontinent. At the beginning of the cold st'iison the common 
dormouse retires to its nest, and curling itself up in a ball, Ixtcomcs 
dormant. A warmer day than usual ri>£:ton?s it to tempomry 
activity, and then it sup])lies itself with food from its autumn 
hoard, again becoming torpid till roused by the advent of .spring. 
'Hie young are generally four in number, and are produced twice a 
year. They are born blind, but in a marvellously .short period are 
able to <!ater for themselves ; and thciir hilxtmation bigins later 
in the season than with the adults. Tlie fur of the dormouse is 
tawny abovcj and pak;r beneath, with a white? patch on the throat. 
A second subfamily is repre.sented by the Indian Vlalacanihomys 
and the (!hine.se Tyldiloufys, in whitdi there are only three pairs vf 
clu?ek-U;eth ; thus connecting the more typical members of the 
family with the Muridae. fix. k.*) 

DORNBIRN, a township in the Auslrijiri province of the 
Vorarlberg, on the right ])ank of the Dornbirner Ach, at the point 
where it flows out of the hilly region of tlie Bregenzerwald into the 
broad valley (d the Jthine, on its way to the Lake of (’onstance. 
It is by rail m. S. of Bregenz, and 1 5 m. N. of Feldkirch. It is . 
the most populoas town in the V<)riLrliK?rg, its populati<in in igoo 
b(dng 13,052. The name Dombirn is a collective appellation for 
four villag(?s — Dornbim, I-latU;rdorf, Oberdorf and riasclstauden 
— which straggle over a distance of alxml 3 m. It is the chief 
industrial centre in the Vorarllicrg, the regulated Dornbirner 
Ach furnishing motive powder for several factories for cotton 
spinning and weaving, worked muslin, dyeing, iron - founding 
and so on. (\V. A. t>. t .) 

DORN BURG, a town of Germany, in the gnind- duchy of Saxe- 
Wfimar, romantically situated on a hill 400 ft. alwve the .Saiile, 
on the railway Grossheringen-Jena and 7 m. N.E. of the latter. 
Pop. 700. Dornburg is an ancient town, but is chiefly famous 
for its three grand-duGil castles. Of these, the Altes .Schloss is 
built on the site of an imperial stronghold (Kaiserpfalz), once a 
bulwark against the Slavs, often a residence of the empt^rors Otto 
11 . and Otto III., and whore the emperor Henry IT. lurid a diet in 
1005 ; the Neucs Schloss in Itiilian style of archiUxaure, built 
1728-1 748, with pretty gardens. Here Goethe was often a guest, 

“ healing tlie blows f)f fate and the wounds of the hojirt in 
Dornburg.’’ The third and southeinraost of the three is the so- 
called Stohmannsches Rittergut, purchased in 1 824 and fitted as a 
modern palace. 

pORNER, ISAAC AUGUST (i8ot)-i8S4), German Lutheran 
divine, was bom at Neuhauscn-ol)-Eck in WijrttemlHrg on the 
20th of 1 une 1809. His father was pastor at Neuhausen. I le wius 
c?clucatecl at Maulbronn and the university of 'riibingi?n. After 
:-.cting for two years as {»,ssi.st;tnL to his father in his native place 
he travelled in England and Holland to complete his studies 
and acquaint himself with difTeri?nt types of Protestantism. He 
returned to Tiibingen in 1834, and in 1837 was made pri)fe.ssor 
extraordinarius of theology. As a student at the university, one 
of his teachers luid lx*en Christian Friedrich Schmid (i704’’iS52), 
author of a w'ell-known Iwok, Bihlische Theologie des Neuen 
Tfstamentes, and one of the most vigorous opponents of ¥. ('. 
Baur. At Schmid’s suggestion, and wdth his encouragement. 


Domer set to work upon a history of the development of the 
doctrine of the person of Christ, Eniwichlungsgeschichte der Lehre 
von der Person Christi. He published the first part of it in 1835, 
the year in which Strauss, his colleague, gave to the public his 
Life of Jesus ; completed it in 1839, and afterwards considerably 
enlarged it fer a second edition (1845 -1856). It was an indirect 
reply to Strauss, which showed “ profound learning, objectivity 
of judgment, and fine appreciation of tlie moving ideas of history ” 
(Otto Pfleiderer). The author at once took high rank as a 
theologian and historian, and in 1839 was invited to Kiel as 
professor ordinarius. It was here that he produced, amongst 
other works, Das Princip unserer Kirche nach dvm imtern 
Verhdltniss seiner zwei Sciten betraclitet (1841). In 1843 he 
removed as professor of theology to K6nig.sberg. Thence he: wt.s 
called to Bonn in 1847, and to Gottingen in 1 853. Finally in 1862 
he settled in the same capacity at Berlin, where he was a member 
of the supreme consistorial council. A few' years later (1867) he 
published his valuable Geschichte der proiestantischen Theologie 
(Eng. 1 rans., History of Protestant Theology, 2 vols., i87i),in which 
1 he “ developed and elaborated,” as Plleidcrtr says, “ his own 
convictions by his diligent and loving study of the history of 
the Church’s thought and belief.” The IhcokjgicsJ positions to 
which he ultinuitely attained are best seen in his Ckristliche 
I Clauhenslehrc, pul>lishcd shortly before his death (1879-1881). 
It is “ a work extremely rich in thought and matter. It takes the 
reader through a m.ass of historical mate riiLl by the examination 
and discussion of an^:it*nt and modern leachers, and so leads up to 
the author’s owm view, w^hich is mostly one invermediatc between 
the opposite extremes, Jind appears as a more or less successful 
synthesis of antagonistic theses ” (Ffleiderer). The cornjianion 
Wiyrkj System der christliehen Sittenlehre, was published by hi.s son 
August Domer in t 8S6. He also conLrilmted articl«‘s to Her/r g- 
llauck’s Rcalemyklopiidic, and was the founder and for many 
years one of the editors of the Jahrhiirhcr fiir deuische Theologie. 
He died at Wiesbaden »)n the 8t li of July 1884. One of the? mo.st 
noteworthy of the “ mediating ” theologiaas, he has been ranked 
■ w'ith Eriedrich Schleiermacher, J. A. W. Ncander, Karl Kitzscb, 
Julius Miiller and Richard Rothe. 

His son, August (b. 1846), after studying at Berlin and acling 
as Repetent at Gottingen became proff?.ssor of theo- 

logy and co-director of the tVieological seminary a.t Wittenberg. 
Amongst his w'orks is Augustinus, seiu theologisches System mid 
seine rcligionsphilosoph. Anschauting (1873), and lie is the author 
of tlie article on Isaac Domer in the AUgemcine deutseke 
Biographic . 

See Herzog - 1 laud; , Ucalrncyldopddic \ AUpemeinc deuische. 
IHo^raphie (1904) ; Otto Pfieiderer, The Development of TheoloRy in 
Germany since Kant (1890); F. Liditenlwrrger, Tfistory of Getinaii 
Theology in the Nineteenth Century (*889); Carl Schw’^arz, Zur 
Geschichte der reuesten Theologie (iBOiik (M. A. C.) 

DORNOCH, a royal and police burgh and county town of 
Sutherlandshire, Scotland. I’op. (1901) ()2.\ . It lies on the north 
shore of Dornoch E'irth, an arm of the North Sea, 7J m. S.S.F.. of 
Mound station on the Highland railway by light railw’ay. Its dry 
and bracing climate and fine golf course have brought it into 
great repute as a health and holiday resort. I^efore the Refornui- 
i\on it w^iis the see of the bishopric of Caithness and Sutherland. 
The cathedral, built by Bishiip Gilbert de Moravia (Moray) 
(d. 1245), enrolled in the C'alendar of Scottish saints, 

was damaged liy fire in 1570, during the raid of the Master of 
Caithness and Mackay of Strathnaver, and afterwards neglected 
till 1S37, when it w;ls restort?d by the 2nd duke of Sutherland, 
jmd has since been used as the parish church. Noticeable for its 
high roof, low tower and dw'arf spire, the church consists of an 
aisleless nave, chancel (adorned with Chan trey’s statue (^f the ist 
duke) and transepts. It is the burying-placc of the Sutherland 
family and contains the remains of sixteen earls. Of the ancient 
castle, which wtus also the bishop’s palace, only the west tower 
! exists, the rest oi the structure having been destroyed in the out- 
rage ef 1570. The ct)unty buildings adjoin it. Dornoch became 
a royal burgh in 1628, and, as one of the Wick burghs, returns 
a meml)cr to parliament. It was the scene of the last execution 
for witchcraft in Scotland (1722). At Embo, 2 m. N.N.E., a 
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sculptured stone commemorates the battle with the Danes in the 
13th century, in which Richard de Moravia was killed, lie wsis 
buried in the cathedral, where his eHigy was found in the chancel. 
Skibo castle, about 4 m. W. of Dornoch, once a residence of the 
bishops of Caithness, was acquired in 1898 by Andrew Carnegie. 

DOROHOI, or Dorogoi, the capital of the department of 
Dorohoi, Rumania ; on the right bank of the river Jijia, which 
broadens into a lake on the north. Pop. (1900) 12,701, more than 
half being Jews. The Russian frontier is about 30 ni. E., the 
Austrian 20 m. W. ; and there is railw^ay communication with 
Botoshani and Jassy. Dorohoi is a market ft)r the timber and 
farm produce of the north Moldavian highlands; merchants 
from the neighlx)uring states flock to it.«i great fair, held on 
the 12th of June. Th^re is a church built by Stephen the Great 
(1458-1504). 

DOROTHEUS, a professor of jurisprudence in the law school of 
Berytus in Syria, and one of the three commissioners appointed by 
the emperor Justinian to draw up a book of Institutes, after the 
model of the Institutes of Gaius, which should serve as an intro- 
duction to the Digest already completed. His colleagues were 
Tribonian and Thcophilus, and their work wiis accomplished in 
533. Dorotheus was subsequently the author of a commentary 
on the Digest y which is call:*d the IndcXy and was published by 
him in 542. Fragments of this commentary, which w'as in the 
Greek language, have been preser\Td in the Scholia a])p(‘nded 
U) the body of law compiled by order of the empieror ikusilius th(‘ 
Macedonian and his son Le(» the VVist^, in the 9th century, known 
as the Basilicay from which it seems proliable that the com- 
mentary of T)t)rotheui? contained the subsUince of a course of 
lectures on the Digest delivered by him in the law .sclyxil of 
Berytus, although it is not cast in a form so precisely didactic 
as the Index of Tlu'ophilus. 

D*ORSAY, ALFRED GUILLAUME GABRIEL, Count (icSoi- 
1852), the famous dandy and wit, was born in Pans on the 4th of 
September 1801, and was the son of (general D’Orsay, from whom 
he inherited an exceptionally handsome person. Through his 
mother he was grandson by morganatic marriage of the king 
of Wiirttemberg. In his youth he entered the French «trmy, 
and served as a garde du corj^s of Louis XVIil. In 1823, while 
stationed at Valence on the Rhone, he formed an acquaintanct^ 
with the earl and countess of Blessington {q,v.) which quickly 
ripcaied into intimacy, tind at tht; invitation of the earl he ju> 
companied the party tlieir tour through Italy. In the spring 
of 1823 he met Tx)rd Byron at Genoa, t-.nd the published corre- 
spondence of the poet at this ])eriod contains numerous references 
to the count's gifts and accomplishments, and to his peculiar 
relationship to the Blessington family. A diary which D’Orsay 
had kept during a visit to l^ndon in 1821-] 822 was submitted to 
Byron's inspection, and w;.is much pr.iised by him for the know- 
ledge of men and m-inners and the keen faculty of ob.servation 
it displayed. On the ist of Decemlxr 1827 Chunt D'Orsiiy 
married i«idy Harriet Gardiner, a girl of fifteen, the daughter of 
Dmd Blessington by his previous wnfe. The union, if it rendered 
his connectifin with the Bles.sington family less ostensibly 
equivocal than before, was in other respects an unhajipy unv., and 
a st^paration took place almost iinmed\'itely. After the d(?;ith of 
Dmd Blessington, which occurred in iS2<), the widowi'd countess 
returned to Juigland, accompanied by ( ount J)'()rsay, end her 
home, first at Seamore Place, tlum at G.on^ House, soon bec ame 
a resort of the fashionable litcrsuy and artistic society of London, 
which found an eciual attniction in host and in lio.s1e.s.s. The 
count’s charming manner, brilliant wit, and artLstic faculty wc re 
accoivi|>anied by Ix'nevolent moral qualities, which endeared him 
to all his a.sKc*ciates. His skill as a painter and sculptor was 
shown in numerous portraits and statuettes repres'mting his 
friend.s, which were marked by great vigour and truthiulncss, if 
wanting in the finish that can only be reached by persistent 
discipline, (bunt D’Orsay had been from his youth a zealous 
Bonaparti.st, and one of the mo.st fre(]uent guests at Gore Lhiii.sc 
was Prince Louis Njipoleon. In 1840 he went bankrupt, and th<. 
establishment at fkirc Hou.se Ixong broken up, he went to Paris 
with Lady Blessington, who died a few weeks after their arrival. 
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He endeavoured to provide for himself by painting portraits. 
He wtis deep in the counsels of the prince president, but the 
relation between them was less cordial after the coup d'etaty of 
which the count had by anticipation expressed his strong dis- 
approval. His appointment to the post of director of fine arts 
was announced only a few days liefore his death, which occurred 
on the 4th of August 1852. 

Much inlonnation as to the lilc and character of Count D'Orsay 
is to !)e found in Kichard Madden's Litcrafy Life and Corn's fmndcncc 
of Iht' Countess of Blessington (i?^55). 

DORSET, EARLS, MARQUESSES AND DUKES OF, English 
titles one or more of which have lieen Ixirne by the families of 
Beaufort, Grey and Sackville. About 1070 Osmund, or Osmer, 
an alleged son of Henry, count of Seez, by a sister of William the 
Conqueror, is said to have Ix'en cn‘ated earl (»f Dors<?t, hut the 
authority is a very late one and Osmund cleseribcs himsi lf simply 
as bishop (of Salisliury). William de Mohun of Dunster, a 
partisiin of the empress Matilda, appears as earl of Dmsit or 
Somerset, these two shires being in early limes united under a 
single sheriff. In 1397 John P»eaufort, earl of Somerset (d. 14J0), 
the eldest son of John of Gaunt, duke of Lancaster, ioid ( Vtherine 
Swinford, wtis created marqiurss of Dorset ; two years later, 
however, he was reduced to his former rank of carl of Somerset. 
In 141 J h.is broiluT Thomas, afterwards duke of E.xeter, w;.s 
created earl of Dorset, and in J.141 his ycungest son i^dnuiiKi 
oliliiined the same dignity. 'Lw o years later Edmund was i ieate*! 
mar(|uess of Dorset and still later duke of Somersi.l. Edmund s 
son Henry, duke of Somerset and marquess ol Dt>rsel, was 
attainted during the Wars of Iht* Kos'. s, and v.as beheaded aftei 
the battle of Hexham in May 1464, when the titles became extinct. 
In 1475 Thomas Grey, 8th Lord Ferrers of Groby 1501), 

asoiitd Sir John Grey (d. i46i)iind a stepson of King Edward IV., 
having resigned the earldom of Huntingdon, which he had 
received in 1471, was crtNited niartpiess of Dorset (sc^e below), 
lie was succeeded in this title by his son 'riionias (i477“‘^53^)? 
and then by his graruLson Henry (r. 1510-155.4), wlm was created 
duke of Suffolk in 1551. When in February 1554 Suffolk was 
beheaded for sharing in the rising of Sir Thomas Wvat, the 
inarquessalt of Dorset again became extinct ; but in ifio.| 
Thomas Sackville (see the aceount of the family under Sackvti.i.k, 
1ST Baron) was created earl of Dorset (see Ih.‘1(»w), and his 
d<*srendarit the 7th earl was created duke in 1720. In 1843 the 
titles Ix^came extinct. 

Thomas Grey, ist M arqukssof Dorset(i45i-J5oi), was the 
cider son of Sir John Grey, 7th Lord Ferrers of ( irohy (1432-14^0 ), 
by his wife E 1 i‘zabt 4 h \V(*odvillo, afterwards queen of 
Edward IV. He fought for Edward at Tewkesbury, ^ 

and Ix'canu^ Lord Harington and Bonville by right of 
his wife C ecilia, daughter of William 1 Jonvilli;, 6th Ixiru Harington 
(d. 1460) ; in 1475 created marquess of Dorset, and he v ;'s 

also a knight of the Garter and a privy councillor. After the 
death of Isdward IV. Dorset and his brother Richard Grey ^^ere 
among the .supporters td their half-brother, the young king 
E'dward V. ; thu.s they incurred the enmity of Kichard duke ol 
GloueesttT, afterwards Kidiard 111 ., and Richard Grey having 
been arrested, was Ijeheaded at Ponteh'jxt in June 14S3, wh:!e his 
elder brother, the marquess, saved his life l^y flight. Dor.set was 
on- of the leaders of the duke of P/UeJdnghjinj's in.su rrecl ion, and 
wlien this foiled he loined Henry earl of Kn linmnd in Brittany, 
but hi! was left behind in P.iris when the future king cro.s.sed over 
to England in 1485. .\lter Henry’s ^i(:to^y at Bosworth thi 
marquess returned to England and his attoindcr was rever.sed, 
but he was sus])eeted and ini|*ris(?ned when Lamlxat Simnel 
revolted ; he had, hovviwer, been releysed and pardoned, had 
marched into En n* e .'ind hod helped to quell the Cornish rising, 
when he died on the 2olh of September 1501. 

Dorset’s sixtii .son, Lord J>‘on ird Grey {c. 1490- 154 1 ), went 
to Irekmd as marshal of the I'.iu lish army in 1535, bi ing created 
an Irish [leer as Vi.si^ount Oant: in the same >'ear, l)ut he ne\er 
a.ssumed this title. In >536 Grey w;is appointeil lord deputy of 
Ireland in .succe.ssi«ui to Sir William Skefliivton ; he- w'as active in 
marching against the rebels ;:nd b.e presided over the imporli.nl 
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parliament of 1536, but he was soon at variance with the powerful 
family of the Butlers and with some of the privy councillors. 

He did not relax his energy in seeking to restore order, but he 
was arxiused, probably with truth, of favouring the family of 
the Geraldines, to whom he was related, and the c]uarrel with the 
Butlers became fiercer tluin ever. Returning to England in 1540 
he was thrown into prison tmd was condemned to death for 
treason. He was Ixiheaded on the 28th of July 1541 (see R. 
Bagwell, Ireland under the Tudors, vol. i., 1885), 

Thomas Grky, 2 nd Marquess of Dorset (1477^1530), the 
eldest son of the ist marquess, fled to Brittany wi^ his father 
in 1484 ; after receiving several marks of the royal favour and 
succeeding to the title, he was imprisoned by Henry VJl., and 
remained in prison until 1 5o<). He was on very good terms with 
Henry VIIL, who in 1512 appointed him to command the English 
army which was to invade Erance in conjunction with the Spanish 
forces under Ferdinand of Aragon. In .spite of the failure whi<‘h 
attended this enterprise, Dors<;t again served in France in the 
following year, and in 1516 he was made lieutenant of the order 
of the Garter. Later he was at the Field of the (‘loth of Gold, 
and he was warden of the eastern and middle marches towjirds 
Scotland in 1523 and the following years. He received many 
oth(?r positions of trust and profit from the king, and he helped 
to bring about the fall of (‘ardimil Wolsc^y, under whom he 
had pn)bably Ixsen educated. He was famous for his skill in 
the tournament. He died on the loth of October 1530. 

His eldest son Henry Grey, 3rd marquess of Dorset, was in 1551 
created duke of Suffolk (ff.v.). A younger son, Lord Thomas Grey, 
was beheaded in April 1554 for sharing in the relxdlion of Sir 
Thomas Wyat ; another son, Ix)rd John Gre.y, was also sentenced 
to death for his share in this rising, but his life was spared (»wing 
to the efforts of his wife Mary, daughter of Sir .\nthony Browne. 
Under IslizalxMli, l./)rd John, a strong Protestant, was restored to 
the royal favour, and he died on the 19th of November 1569. In 
1603 Ids son Henry (d. 1614) was created Baron Grey of Groby, 
and in 1628 his great-grandson Henry was made carl of Stamford. 

Thomas Sackvili.f., ist Eakl of Dorset (c. i53c>»i6o8), 
English stat<!sman and poet, son of Sir Richard Sackville and 
his wife VVinifrede, daughter of Sir John Bruges cr 
vlih^Uae" Bridges, lord mayor of l^ondon, was Lira at Buckhurst, 
in the parisli of Wilhyham, Sussex. In his fifteenth 
or sixteenth year be is said to have Ixxm entered at Hart Hall, 
Oxford ; but it was at (ambridge that be completed his studies 
and took the degree of M.A. He joim'd the Inner Temple, and 
was called to the bar. Th‘ married at the age of eighteen (‘ieely, 
daughter of Sir John Baker of Sissinghurst, Kent; in 1558 he 
entered parliament as member for VVtrstmorland, in 1559 he 
sat for East Oinstead, Sussex, and in 1563 for Ayle.sbury in 
Buckinghamshire. A visit to the continent in 1565 was in- 
terrupted by an imprisonment at Rome, caused by a rash 
declaration of Protestant opinions. The news of his father's 
death on the 21st of April 1566 recalled him to England. On his 
return he was knighted in the queen's presence, receiving at the 
same time the title of baron t)f Jluckhurst. With lus mother he 
lived at the quwn’s palace of Sheen, where he entertained in 1568 
Odet de Coligni, cardinal de ('hatillon. In 1571 he was sent 
to France to ctmgratulatc (Iharles IX. on his marriage with 
Elizabeth of Austria, and he took pjirt in the negotiations for 
tlu* projected marriage of Elizaln'lh with the duke of Anjou. He 
b(!camc a member of the privy council, and acted as a com- 
missioner at the state trials, in 1572 he was one of the peers 
who tried Thomas Howard, duke of Norfolk, and in 1586 he was 
selected to convey the sentence of death to Mary, queen of Scots, 
a task he is siiid to have performed with great considcTalion. He 
was sent in 1 587 jis amlxissador to the Hague “ to expostulate in 
favour of peace wdlh a people w'ho knew that their existence 
depended on w^ar, to reconcile those to delay who felt that delay 
was death, and to heal animosities between men who were 
enemies from their cradles to their graves." ^ This task was 
further complicated by the parsimony and prevariciition of 

^ J. L. Motley, Hist, of the United XcthcrlanUs (vol. ii. p. 2x6, ed. 
1867). 


Elizabeth. Buckhurst carried out under prote.st the foolish and 
often contradictory orders he received. His plain speaking on the 
subject of Ixiicester’s action in the Netherlands displeased the 
queen still more. She accused him on his return of having 
followed his instructions too slavishly, and ordered him to keep 
to his own house for nine months. His disgrace was short, for in 
1588 he was presented with the order of the Garter, and was sent 
again to the Netherlands in 1589 and 1598. He was elected 
ciuuicellur of the university of Oxford in i59i> and in 1599 he 
succeeded I»rd Burghley as lord high treasurer of England. In 
1601 as high steward he pronounced sentence on Essex, who had 
been his rival for the chancellorship and his opponent in politics. 
James I. confirmed him in the office of lord treasurer, the duties 
of v/hich he performed with the greatest impartiality. He was 
created earl of Dorset in 1604, and died suddenly on the 19th of 
April 1608, as he was sitting at the council table at Whitehall. 
His eldest son, Robert, the 2nd earl (i 561-1609), was a member of 
parliament and a man of great k‘aming. Two other sons were 
William (c. 1568-1591), a soldier who was killed in the service of 
Henry IV. of France, and Thomas (1571-1646), also a soldier. 

It is not by his political career, distinguished as it was, that 
Sackville is n;menjbered,but by his share in early life in two works, 
each of which was, in its way, a new departure in English litera- 
ture. In A Myrroure for Magistrates, printed by Thomas 
Marshe in 1559, he has sometimes been erroneously credited with 
the inception of the general plan as well as with the most valuable 
contributions. But there had been an earlier edition, for the 
editor, William Baldwin, states in his preface that the work was 
bc'gun. and partly printed “ four years agone." He also says tliat 
the printer (John Way land) had designed the work as a continua- 
tion of Lydgate's Fall of Princes derived from the narrative of 
I Jochas. Fragments of this early edition arc extant, the title page 
lieing sometimes found bovuid up with Lydgate’s book. It runs 
A Memoriall of such princes, as since the iyme of Richard the 
second e, have been unfortunate in the realme of England, while the 
1559 edition has the running title .1 brief e memorial of unfortunate 
Englysh princes. The disconnected poems by various authors 
were given a certain continuity by the simple devi(*e of allowing 
the ghost of each unfortunate hero “ to bewail unto me | Baldwin] 
his grievous chances, heavy destinies and woe full misfortunes." 
After a delay caused by sin examination by Stephen Gardiner, 
bishop of Worcester, the liook sipjieared. It contained nineteen 
tragic legends by six poets, William Jkddwin, (ieorge Ferrers, 
“Master" Cavyll, Thomsis Ghaloner, lliomas Phjier and John 
Skelton. In 1563 appeared si second edit ion with eight additional 
poems by William Bsildwin, John Dolman, Sackville, Frsincis 
Segar, Thomas (Churchyard and Cavyll. Ssic;kville contributed 
the Complaint of Henry SUifford, duke of Buckingham, to which 
he prefixed an Induction, This was evidently designed as an 
introduction to a version of the whole work, sind, being arbitrsirily 
trsinsposed (1610) to the beginning by a later editor, Riclisird 
Niccols, led to the attribution ol the general design to Sackville, 
an error which was repeated by 'fhomas Wart on. The originators 
were certainly Bsddwin and his “printer.” In 1574 Thomas 
Msirshc printed a .series of new tragedies by John Higgins as the 
Firste parte of the Mirour for Magistrates. . . . From Ihe coming 
of Brule to the Incarnation. The seventh edition (1578) contained 
for the first time the two tragedies of Eleanor Cobham and 
Humphrey duke of Gloucester. In 1587, when the original 
editor was dead, the two quite separate publications of Baldwin 
and Higgins were combined. The primary object of this earliest 
of English miscellanies was didactic. It was to be a kind of text- 
book of British history, illustrating the evils of ambition. The 
writers pretended to historical accuracy, Imt with the notable 
exceptions of Churchyard and Sackville they psiid little attention 
to form. The Ixiok did much to promote interest in English 
histor}’, and Mr W. J. ('ourthope has pointed out that the 
subjects of Marlowe’s Edward 11 ., of Shakespeare’s Henry VI., 
Richard 11 , and Richard 111 , are already dealt with in the 
Myrroure, 

Sackville’s Induction opens with a description of the oncoming 
of winter. The poet meets w'ith Sorrow, who offers to lead him to 
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the infernal regions that he may see the sad estate of those ruined 
by their ambition^ and thus learn the transient character of earthly 
joy. At the approaches of Hell he sees a group of terrible abstrac- 
tions, Remorse of Conscience, Dread, Misery, Revenge, Qire, &c., 
each vividly described. The last of these was War, on whose shield 
he saw depicted the great battles of antiquity. Finally, penetrat- 
ing to the realm of Pluto himself, he is surrounded by the shades, 
of whom the duke of Buckingham is the first to advance, thus 
introducing the Complaint To this induction the epithet 
“ Dantesque” has been frequently applied, but in truth Sackville’s 
models w^ere Gavin Douglas and Virgil. The dignity and artistic 
quality of the narrative of the fall of Buckingham are in strong 
contrast to the crude attempts of Ferrers and Baldwin, and make 
the work one of the most important between the Canterbury Tales 
and the Faerie Queene. 

Sackville has also the credit of being part author with Thomas 
Norton of the first legitimate tragedy in the English language. 
This was Gorhodur or Ferrex and Porrex, performed as part (»f Ihe 
Christmas festivities (1560-1561) by the society of the Inner 
Temple, and afterwards on the i8lh of January 1561 before 
Elizalieth at Whitehall. The argument is as follows : 

“ (iorlioduc, kin.^ of BritlaiiU'. dcvicled bin }<o;i.bn<' in bis lyft* tim<* 
to his Sones, Ecrri’X and I'orn.'jc. 'J'hc Sonrujs tell to dyvisiem and 
iliscention. The yonger kylled the elder. Tin? Mother, that more 
dearely loved tludder, fr revenge kylksl the yonder. The ptrople. 
moved wilh the Crueltic of the facte, rose in Rel)ellion. and Slewe 
both father and motln^r. The Nohilitie assembled, ami most terribly 
destroyed the Uebelles, And afterwards for want of Issue of the 
Dunce, wherl^y the. Succession of the Crowne lu'canu' uncertaym*, 
they fell to ('iiiill wane, in wliiclnr both they and many of tlu;ir Issue*: 
were slayiio. ami tin* l-amle for a lon^e tym»- alinoste ckviolale, and 
inys('r;d)iye wasted.'* 

The argument shows plainly enough the didactic intention of 
the whole, .and points the moral of the evils of ci^•il discord. 'J’he 
story is taken from Book TI. chap. \vi. of (icoffrey of Monmouth 
history. Ilwiis first printed (1565) in an unauthorizi'd edition 
as The Trat^tdir of Gorhodur “whereof three Actes were wrytUm 
l>y Thomas Nortone, and the two laste. by Thomas Saekvyle.-' 
Norton's shiire has k^en generally minimized, and it seems safe 
to assume that Sack\ illc is responsible for the general design. In 
1570 appeared an authentic edition, 'I'lic Tra^edie of Fnrex and 
Porrex, with a preface from the printer to the reader staling that 
the authors were? “ very much displeased that she (the. tragedy) so 
ran abroad without leaxe.” The tragt'dies of Seneca were now 
l)eing translated, and the play is conceived on Stm<?can lines. 
The plot was no doubt ch<jsen for its accumulaled horrors from 
analogy xvith the. Irogir. subjects of Oedipus and Tliycstes. None 
f)f the crimes occur on the stage, but the acti(>n is deserikd in 
lofty language by the characters. The most fanuiiis and harrow- 
ing scene is that in w'hich Marcello relates Ihe murd( r «)f J’orrex l)y 
his mother (Act IV. sc. ii.). The paucity of action is eked out by 
a dumb shoxv to pnreede each act, and the place of the (borus 
is supplied by four “ ancient and sage men of Britain.” In the 
variety of incident, however, the authors deparied from the 
classical model. The play is xvrilt^-n in excellent blank verst^ and 
is the first example of the ap])lic.ation of Surrey's inriovati^m to 
drama. Jasper Heywood in the y)oetical addniss prefixed his 
translation of the lliyestes allud«'S to “ Sackvylde's kninets 
sweetly sauste,” but only one of these has survived. It is pre- 
fixed to Sir T. IToby’s translation of Castiglione’s Courtier. 
Sackville 's poetical preoccupations are sufficiently marked in th<* 
subject matter of these two works, which remain the sole literary 
productions of an original mind. 

The best edition of the Mirror for M a^isb utcA is Ibat of Josrpli 
Haslcwood (1815). Gorhodur 'WOA edited for llur Sbakespoare Society 
by W. D. Coo])er in 1847; in 1883 by Miss T.. 'J'oiiliiiin Sniitb for 
C. Vollindller’s IZnf^lische Sprach^ uud tittcrsturdenhmfile (Heilbronii, 
1883). The Works of Sackvilk were edited In* (’. ('b.'ij'jple (1820) and 
by the Hoii. and Rev. Reginald Sackville West (1830). See also 
.-1 Mirror for Mof^istrotes (1808) by Mr W. F. Treneli ; an excellent 
account in Mr W. J. Courthope's Jh'story of liiiplish J*oriry, vol. i. ])p. 
Ill scq. ; and an important article by Dr j. W. Cunliffe in the 
Cambridge History of English Literature, vol. iii. 

Edward Sackville, 4™ Earl of Dorset (1591-1652), 
son of the 2nd earl, succeeded his bnjther Kichfird, the 3rd earl 
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(1590-1624), in March 1624. He had attained much notoriety by 
killing Edward liruce, 2nd l^rd Kinloss, in a duel, in August 161 3, 
the place in the Netherlands where this cnctmnlcr took place Ixdng 
called Brucckuid in quite recent times, and in 1620 he was one of 
the leaders of the English contingent which fought for James l.'s 
son-in-law, Frederick V., elecb)r palatine of the Rhine, at tlie 
battle of the White Hill, near Frague. In the House of (loimnons, 
where he represented Sussex, Sackville was active in defending 
Bacon and in advocating an aggressive policy with regard to the 
recovery of the Rhenish Palatinate ; twdcc he w'as ambassador 
to France, and he was interested in Virginia and the Bermuda 
Islands. Under (’harlc*s I. he was a privy coun(*iUor and lord 
chamlierlain to Queen Henrietta Maria. He was frequently 
employed by the government from the accession of Charles until 
the outbreak of the Civil War, when he joined the king at York, 
but he disliked the struggle and was constant in his efforts to 
secure peace. At Oxford he was lord chamberlain to llie king 
and lord president of his council, but Charles did not altc»gelhcr 
approve of his pacific attitude, and is Siiid cm one occasion to have 
remarked to him “Your voice is the vtuee of Jacob, but y<»ur 
hands are the hands of Esau.” He died on the j 7lh of j uly i(>52. 
His wife Mary (d. 16.15), daughter of Sir Cieorge (iirzoii, was 
governess to the sons of Charles I., the future king.s (luirles 11 . 
and james IT. His character is thus summed iij) by S. R. 
Gardiner : “ Pre-eminent in beauty of persoji, and in the vig(nir 
of a cultivated intellect, he wanted nothing to fit him for the 
highest place.s in the eonunonwcialth hut that stern sensti of duly 
without which no luan can be truly great 

Charles Sackville, 6th I'.arl of Dorset (1638-1706), 
English poet iind courtier, son of Ricliard Sackville, 5lh eail 
(1622-1677), was born on llu^ 24th of January i(>3S. His mother 
was Frances C'ranfield, sisliT and heiress of Lionel, 3rd earl of 
Middlesex, to whosr^ esial(‘S and title h(^ siaceeded in 167.1, 
being created Baron rranfa'ld and 4th <*}i.rjof Middle.sex in 1675. 
He succeeded to his father's estates jind title in August 1677. 
Buckhurst was educated privately, and spent some time abro.vd 
with a private tutor, n^turning to England sh(»rlly before the 
Restoration. In ('h.irks ll.'s first parliament ho sat for East 
Grinsleud In Susse.x. He had n(> taste for polities, however, but 
won a reputation iis courtier and wit at Wliiti'hall. He bore his 
.share in tlie. execsses f»>r which Sir Charles Sedley and the eiirl of 
Rocliester w'ere notorious. In 1662 he and his l>T(»ther lulward, 
w’ilb three other gentlemen, were indic’led for llie robbery and 
murder of a tanner named Hoppy. Tbr defimee was Ih.it they 
were in pursuit of thieves, ami mistook lioppy for a highwayman. 
They apjiear to have been aecjuitted, Lt when in j6f»3 Sir l'luirlf‘s 
Si'flley was triefl for a gross breach of public decency in (bvent 
Garden, Biii kliurst, who had been one of the offemlers, wa'.: ;>.sked 
by the lord chiof justice “ whether he had so soon forg()t his 
deliverance at th.'it lime.” Something in his character made his 
follies less obnoxious to the citizens lhan thosir of the other rakes, 
for h(! was never alt(»gethor unpopular, and Rriehe.sler is said to 
luive tt»ld Charl-s II. that he did n«»t “ know how it wa.'<, my Lord 
Dorset might do anything, yet was nev<T to blame.” In 1665 be 
volunletTed to serve under the duke of York in the Dutch War. 
His famous Sf»ng, “ To all you ladies now at Land,” was writ ten, 
according to Prior, on the night Ixlore the victory gain<^<l over 
“ foggy Opdam ” off Harwich (Juntr 3, 166!^). Dr Johii.son, with 
ihe remark that “ .seldom any .splendid .story is wholly true,” 
.says that the earl of Orrery harl told him it was only retouched on 
that occasion. In 1667 I^epys Iam(*nts that Ihickhurst had lured 
Nell Gwyn aw'ay from the th(‘alre, and that with Sedley tlie two 
kept “ merry house ” at lOpsom. Nt.'xt x ear the king w'as paying 
i:ourt to Nell, and her “ f Iiarles the First ,” as she called Buckhurst, 
was sent on a “ sleeveless errand ” into hVance to lie out of the 
way. His gaiety and wit secured the ( tmtinued favour of Charles 
IJ., but did not esfiecialK nrcommcnd him to James IL, who could 
not, moreover, forgive I)ors<il's lampoons on his mistress, 
('atharine Sedley, countess of Dorcliester. On James’s aix-ession, 
therefore, he retirefl from court. He concurred in the invitation 
to William of Orange, who made him firivy councillor, lord 
chamberlain (1689), and knight of tlie Garter (1692). During 
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William’s absences in 1695-1698 he was one of the lord justices 
of the realm. 

He was a generous patron of men of letters. When Dr\'den 
was dismissed from the laureatcship, he made him an equivalent 
pension from his own pur.se. Matthew Prior, in dedicating his 
Poem on Several OccaHons (1709) to Dorset’s son, affirms that 
his opinion was consulted by Kdmund Waller ; that the duke of 
lluckingham deferred the publication of his Rehearsal until he 
was assured that Dorst^t would not “ rehearse upon him again ” ; 
iuid that Samuel Butler and Wycherley lx)th owed their first 
recognition to him. Prior’s prai.se of Dorset is no doubt ex- 
travagant, but when his youthful follies were over he appee.rs 
to have developed sterling qualities, and although the poems he 
has left are very few, none of them arc devoid of merit. Dryden’s 
“ Essfiy on Satire ” and the dedication of the “ Essay on Dramatic 
Poesy ” are addressed to him. Walpole {Catalogue of liable 
Authors 9 i V.) .says that he had as much wit as his first master, or his 
eontemp(»raries Buckingham tind Rochester, without the royal 
want of feeling, the duke’s want of principles or the carl’s w'ant of 
thought ; and (V)ngrcve reported of him when he was dying that 
he “ slabbered ” more w-it than other jieople had in their Ix^st 
health. He was three times married, his first wife lx^ing Mary, 
w'idow of Charles Berkeley, earl of Ealmouth. He died at Bath on 
th(^ 29th of January 1706. 

Tile fourth act of Pontpey the Great, a fragrdv iraiixlaL’ft out of 
J^reni'k l>v certain persons of honour^ is by J;>orsot. The satires for 
which l\ipe cl'.isseil liim witli tin? luasti rs in that kind seem to have 
lieeii short laiiijKions, with the exccipLioii of .1 faithful catalogue of 
our most eminent ninnies (reprinted in liihliothrra Curiosa, ed. 
Goldsmid, 1H85). The Works of the I '.arlsof PochrsO’v, Posnmnijon ana 
Dorset, ike Dukes of Devonshire. Huckinghamshiic. (LW., with Memoirs 
»?/ their Lives (1731) is (No. 20S41) by H. tb Dohn in icSm. 

His Poems are included in Anderson's and other collections of the 
British juiets. 

Lionel Crankield Sai’kvillk, ist Duke or Dor.set (1688- 
1765), the only son of the 6lh earl, wius liorn the 18th <)f 
January 1688. H(r .succeeded his father as 7l.h carl of Dtirset in 
January 1706, and was created duke of D(»rsel in J720. He w;:.s 
lord steward of the royal household from 1725 to 1730, and lord- 
lieutenant of Ireland from 1730 to 1737 ; he was agiiiii lord 
.steward from 1737 to 1745, and was lord president of the? council 
from 1745 to 1751. In 1750 he was appointed lord -1 ieubmont of 
ircltind for tlie second lime, and aft^T a stormy viceroyalty he 
was disinkstul from ofiic;t? in 1755. The duke, who w^as several 
limes one of the lords juslic(*s of Great BriUiin and held many 
other po.siti()n.s of trust, died on the loth of October 1 765. He left 
t hree sons : Charles, the 2nd duke ; John Philip (d. 1765) ; iind 
George, who took the additional name of Germain in 1770, and in 
1782 was created Viscount Sackville {q.v.\ 

Charles Sackville, 2nd Duke of Dorset (1711-1769), an 
associate of Erederick, prince of Wales, was a member of parlia- 
ment for many years and a lord of the lr<MS\iry under Henry 
Pelham ; he died on the 5th of January 1760, when his nephew, 
John E'rederick (1745-1799), became the 3rd duke. This noble- 
man was ambassador in Paris from 1783 to 1789, ioid lord steward 
(»f the household from 1789 to 1799 ; he died on the 19th of July 
1799, anti was siiceeedetl by his only son, George John EVederick 
(i7()3-itSi5). When the j,th duke died unuiarried in Eebruary 
1S13, piissed to his kinsm-.m, Charles Saekville Germain 

(1767-1843), son andjieir of the isl Viscount .Sackvillt*, who thus 
iveeame 5th dukt; of Dorset. When lie died on the 2(^th of July 
1843 the titles became extinct. 

DORSETSHIRE (Dorset^ 11 south-western county of E’ngland, 
bounded N.E. by Wilt.shire, E-. by IIamp.shir(:, S. by the English 
Channel, W. by Devonshire anti N.W. by Somersetshire. The 
area is 987*9 stj. m. The surface is for the most part bn)ken, A 
line of hills or downs, forming ]>art of ihe system to whit h the 
generil name of the \Veslem Downs ise.pplied, enters the county 
in the norl.h-<*asl near Shafte.sbury, and strikes across it in a 
direction generally W. by S., leaving it towards Axminster and 
Crewkerne in Devon.shire. East of Beaininstcr in tlie south-west 
another line, the l^irbeek Downs, branchi^s S.E'.to the coiLst, which 
it follows us fur as the distrirt « al!cd the Jsle of I’urbcck in the 


.south-east of the county. Both these ranges occasionally exceed 
a height of 900 ft. Of the principal rivers and streams, the Stour 
rises just outside the county in Wiltshire, said flows with a general 
soutli-easterly course to join the Elampshire Avon close to its 
mouth. It receives the Cale, Bidden and other streams in its 
upper course, and breaches the cxintral hills in its middle course 
Ijetwecn Sturminster New^tem and Blandford. The Bidden and 
Cale are the chief streams of the well-watered and fertile district 
known as the Vale of Bkickmore. The snifUl river Piddle or Trent 
and the larger E'rome, rising in the central hills, traverse a plain 
tract of open country between the central and southern ranges, 
and almost unite their mouths in Poole Harbour. In the north- 
we.st the Yeo, ccdlecting many feeders, flows northward to join the 
Parret tind si > sends its waters to the Bristol Channel. I’he Char, 
the Brit and the Bride, with their feeders, water many picturesque 
.short valleys in the south-east. The coast is always beautiful, 
and in some parts magnificent. In the east it is broken by the 
irregular, lake-like inlet of Poole Harbour, pleasantly diversified 
with low islands, shallow, and at low tide largely drained. South 
of this a bold forehuid, th(^ termination of the southern hills (here 
called Btillurd Down) divides Studkind Bay from Swanage Bay, 
aft(!r which the cotisl line turns abruptly westward round Durlston 
Head. The peninsula thus formed with Poole Harbour on the 
north is known as the Tsie of Purbt'ck, an oblong projection 
measuring 10 m. by 7. St Albans or Aldlielins Head is the next 
salient feature, after which the fine laiffs are indented with many 
little bays, of which the most noteworthy is the almost Imdlocked 
l.ulw'orth (!ove. The coast then turns southward to embrace 
Wcymoulh Bay iuid Portland Roads, where a harbour of refuge 
with mjussive breakwaters is protected to tlie south by the Isle 
of Portkind. Tlw^ isle is c()nneclc‘d with the luainliind by Chesil 
Bank, a remarkable lieach of shingle. After ibis the coast is l<‘ss 
l)roken than Ix'fore and continues highly picturest ju<* i'S far as the 
confines of the county near Lyme Regis. This small town, with 
Charmoulh, Bridport, Weyinoutb, Bui worth Cove and Swanage, 
are in considerable favour as watering-places. 

Geology. Occupying as it docs the ci'iitral and most eK vatc*d 

part of the county, the Chalk is the most prominent gi^olojiacal 
lormatioii in Dorsetshire. It sweeps in a south-westerly diree.tion, 
ii.s a IhU of hiph pround about 12 m. in width, from C'ranhorne Chase, 
through Blandford, Milton Abljas and Fratnjdon to T>orchest<^r ; 
westward it reaches a ])OiTit just north of Beaniinster. EYom altoiit 
l>orclu‘ster the Chalk outcrop narrows and turns soiith-i;astward by 
E'ortisliam, Biiicumbe, to \Ve>t Lulworth, tin nee the crop proccreds 
eastw’ard as tlie ridpe of the Ihirbeck Hills, and linally runs out to sea 
as the headland between Stiidland and Sw^nnapi: Bays. 

Upon tlic C'halk in the eastern part of the county are the E'oeene. 
beds of the Hampshire Basin. 1 hese are fringed by the Reading 
Beds and T.onilon Clay, wliich occur as a narrow belt Ironi Cranboriie 
through Wiin borne Minster, near Btrre Regis and I’iddletown ; here 
the crop swings round south-e.Ts! ward through West Knighton, 
Winfrith and Eulw'orih, and tlusice aking the iiorlhern side of the 
i*urb(!ck Hills to Stuflland. M(3st of tlu; remaining Eh)c;ene area is 
occupied by thir sands, gravi*! .and clay of the Bagsliot series. Tlie 
Agglestone Rock ni‘ar Stndland is a hard mass of the Bagsliot forma- 
tion ; ccTtain clays in the same series in the Warehain district have a 
world-wide, n^putation for ^lottery pnqiOvSes ; since tlnry are exporbid 
Ironi t*ooIe Harbour they are often known as " Boole. Clay.” From 
beneath the Chalk ilie Selbornian or (laull and Greensand 

crojis out as a narrow, irregular liand. The Gault clay is only dis- 
tinguishable in the northern and sonthem districts. Here and 
there tlie Greensand forms prominent hills, as that on wliich the town 
of Shaft v’sbury stands. 'Ihe Upper Greensand appears again as 
outlii-rs farther west, forming the high ground above I.yme Regis, 
Golden Caji, and I*illesden and Lewesden Pens. The I.ower Grec*n- 
sand crops out on tin; south side of the Pnrbeck Hills and may be 
seen at Bunfielil ('ove and Worbarrow Bay, but this formation Thins 
out towards the west. By the action of the agencies of denudation 
upon the faulted anticline of tin? Isle of Ihirbeck, the Wealdt^n beds 
are brought to light in the vale betweim Lulworth and Swanage ; a 
•similar cause has accounted for their appearance at East Chaldon. 
South of the strip o? Weald Clay is an i-levated plateau consisting of 
PurVu-ck Beds wliich rest upon Portland Stone and Portland Sand. 
(!ropi>ing out from beneath the Portland beds is the Kiinnieridgi? Clay 
with so-called ” Cc:;d " bauds, which forms the lower platform m^ar 
the villauc of tluit name. 

The Middle Pnrbeck building stone and Upper I’lirbeck Paludina 
marble have been extensixely (piarrled in tin? Isle of IhirVwck. An 
interesting feature in the Lower Pnrbeck is the ” Dirt bed,” the 
remains of a Jurassic forest, which may be seen near Mupe Bay and 
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on ill© Isle of Portland, where both the Purbcck and Portlaiul forr.ia- 
tions are well exposed, the latter yielding the well-known freeslcmes. 
In the noi (h-we.-it of the county tlie Kinuneridge Clay cro]>s in a 
M.-S. direction from the neighlioiirhooil of Gillingham by Woolland 
to near Buckland Newton ; in the south, a f'trip runs E. and W. 
between Abbotsbury, Upway and Osmington Mill. Next in order 
come the Corallian Bods and Oxford Clay which follow the line oi 
the Kimmeiidgc Clay, that is, tlury run from the north to the south- 
west except in the neight>ourhood of Abbotsbury and Weymouth, 
where these beds are striking cast and west. 

Below the Oxford Clay is the Cornbrash, which may be seen near 
j\edipole, Stalbridge and Stoiirton ; llien follows the Forest MarbU*. 
whicli usually forms a strong escai-pnient over th.e Fuller's Earth 
beneath — at Tl»orhford the Fuller's Earth rock is quarried. Next j 
comes the Inferior Oolite, quarried near Sherborne and lieaminstcr ; 1 
the outcrop runs on to the coast at Bridport. Bt.Tieath the Oolites are 
the Midford sands, which are well exposed in the cliff belw'ccn 
Bridport. and Burton Brandstock. Exeejd where the ('.reensami 
outlic^rs occur, the south-w'estern part, of the county is occiq)ied by 
f^ow(T and Middle T.ias beds. These are clays and marls in the u]»pei- 
portions and limestones below. Khaetic beds, the so-calU'd “ Whitt 
Lias,” are exposed in Pin hay fhay. 

Many of the. form.ations in Dorstdshire are highly fossihr-. rou;-. 
notably the T.ias of Eynie Kegis, whence h htliyttsaurits and otlier large 
reptiles li.’ive lu-cn oldained; remains ol the l^nautidnu h;j.ve been 
t aken from tlu^ Woalden l)(rds of tlie Ts!e of Purbeck ; tlie Kimineridge 
Clay, Inferior Oolite, Forest Marble and Fuller’s Earth are ;dl 
fossil -bearing rocks. The coast exhibits geoltigicaJ sections o! 
i^xtreme interest aiul variety ; the vertical anti hi/dily inclined jurat:, 
of the Purbeck anticlines are well exliibitcd at (Jad Clift f>r m a' 
Btillard Ptiinl ; at the latter place the fracture.tl fold is s*fu to p:is 
into an *' overthnist fault.” 

Climate and Agriculture. — The iiir of Dorsetshire is rcm:irkably 
mild, and in some of the more sheltered spots on the eoasl semi- 
tropical plants are found to flourish. The district of the clays 
obtains for the county the somewhat exaggerated title of the 

garden of England/’ though the rich Vale of Bla.ekinore and 
the luxuriant iwistures and orehardr. in the nncsI may si’.pport the 
name. Vet Dorsetshire, is not generally a well- wooch.d cfiunly, 
Plough mueli fine timber appears in the riehi r soils, in some of the 
! heltered valleys of the chalk district, and more esTxeially upon 
the Cirecnsjind. About three-fourths of the total area is under 
cultivation, and of this nearly li\ e--eighths is in permanent 
pasture, while there are in addition about 26,000 acres of hill 
pasturage ; the chalk downs being e- lebrated of old as sheep- 
walks. Wheat, barley and oats are grown alunit (••jiialh'. 
Turnips occupy nearly three-fourths of the average under gri'cr j 
crops. Sheep are largely kept, though in dccTcasing nuruix^rs. 
The old horned breed of Dorsetshire wore v.ell known, but 
Southdowns or JIampshires are now frejjuently preferred. | 
Devons, sliorthorns and llcrefords arc the most common breeds | 
of cattle. Dairy farming is an important industry. ! 

Other Industries.- Thu quarries of Isles of Portland and | 
I*urbcck are important. The first supplies a white freestone | 
employed for many of the finC';! buildings in London and else- j 
where. Purlieek marble is famous through its fretiiient use by 
the architects of many of the ino::t famous Gothic churches in < 


follows the Stour valley by Blandford and Wimbonie ; aiul Lyme 
Regis is the terminus of a light railway from Axmin.ster on the 
South Western line. 

Population and Administration. — The area of the ancient 
wjunty is (^^2,2^0 acres, with a population in 3891 of 194,517, and 
in 1901 of 202,936. The area of the administrative county i.s 
625,57s acres. The county contains 35 hundreds. It i.s divided 
into northern, eastern, southern and westcin piirliaiuentary 
divisions, each returning one memlitT. It contains the following 
municipal boroughs — Idandford Forum (pop. 3649), Bridport 
(5710), Dorchester, the county town (9458), Lyme Regis (2095), 
Poole (19,463), Shaftesbury (2027), Wareluim (2003), Weymouth 
and Melcomlx^ Regis (19,831). The following are other urban 
districts — rortlijid (15,199), Sheri lorne (5760), Swanage (340S), 
Wimbonie Minster (3696). Dorsetshire is in the western circuit, 
and iis.sizes are held at Dorclii ster. It has (»ne. court of qucutcr 
ses.«iit)ns, and is di\ ide d into nine jxitty sessional divisions. The 
lioroiighs of Bridpiirt, Dorchester, lAine Regis, Poole, and 
Weymouth and Melcombe Regis have separate commissions of 
the peace, :ind iho. borough of I’oole has in addition a sepiirate 
court of (juarUtr sessions, niere are 2S9 ci\'il ]>arishes. The 
ancient county, winch is almost t^nti rely in tlie diocese o' 
Salisbury, (Jo'.Ua: s 256 ecclesiastical parishes or districts wholly 
or In jiait. 

llislory. — 'riie kingdom of W:*sscx oviginale.d w ith the setl.U- 
me.nt of C'erdic and his followers in Hampshire in 495, and at 
some time before the beginning of iViO. 8th century the tide of 
con(|Uest and colonizeTion spread beyond the Frorne and Kenm t 
valleys and sw(q.>l. over llu^ dislvirt whie.Vi is now l.>orst Ishire. 
in 705 the VWst Saxi.ai see w; .s Lraiish rred to SlnTlK»rne, and the 
numerous .I’oundii.tionsof religious houses which followed ilid ii:in *1 
to furllit r tl.e s«.eial end industria.! deveiopnicnt of the county ; 
thoindi the wild ami uiu ivilized stat»‘ in. wiiicL the count}- m t lay 
may be eon iee lured irom the mimes of tlie hundreds and ol their 
meeling-plaec's, ;it l.*j;nows, boulders and Vides. In 787 ilu*. Danes 
l. jided at l\rrtliind, a.n(l in 833 they arrived at (.harmoulh with 
thirty-five ships and fought with Kcgbert. 'J'he shire is first, 
mcjiboned by name in iiur Saxi'ii Chronicle in 845, when the 
Dams wi.e completely routed at the moiilh of the J\inet l»y 
llu men of Dorsetshire under Osric the ealilorman. Tn 876 the 
invaders cayiliired VVareliain, but were driven out next }'(ar by 
Alfred, and 1 20 of their siiiyis were w reeki d at Swana-ge. 1 luring 
llie two folUnving editurics Dorset was constantly ra^oged by the 
Dunes, and in 1015 (.'aimle came on a iilundering cxjiedition b) 
the mouth (vf the Froine. Several <.f the Wc.st Saxon kings 
njsided in Dorsitshire, and .dCthelbald and /Klhcll'ul were 
buried at .‘’dierhorne, and /T-thelred at W imb'-riu*. In the reign of 
( aiiiite Wareham was the shire town ; it Wiis a thriving si-ap(»r1., 
w'ith a house for the king when he <a.ine thent on his hunting 
expeditions, a dwelling for the shire-reeve and accommodation 
for the leading thegns of the shin*. At tlie time of the Conquest 


FIngland. A valuable product of Purbcck is a white pipcT.lay, 
largely applied to the manuhicturc of china, for which purpost* it 
IS exprirted to the Potteries of Staffordshire. Industries, lx.*yond 
those of agriculture and quarrying, arc slight, though some ship- 
building is carried on et Poole, and paper is made at sev(rral towns. 
Other small mam 1 five. tiires are those of flax tind hemp in the 
neighbourhood of Bridport and Beaminster, of bricks, tiles and 
yxittery in the Poole district, and of nets (braiding, ;«..s the industry 
is called) in some of 1 he villages. 'Fliere are silk-mills at Sherixirne 
and elsewhere. 'Fliere arc numerous fishing stations along the 
coast, the fishing being mostly coastid. There are oyster beds in 
Poole Harbour. The chief ports arc Poole, Weymouth, Swanage, 
Bridp(^rt and Lyme Regis. The harbour of refuge iit Portland, 
under the Admiralty, is tin important naval station, and is 
fortified. 

Communications. — ^The main line of the London &: South 
Western railway serves Gillingham and SherlK)rne in the; north 
of the county. Branch<‘S of this system serve Wir.ilH»rne, Poole, 
Sw’anage, Dorchester, Weymouth and Portland. The two Lust 
towns, with Bridport, are served by th(? Great Western railway : 
the Somerset & Dors« t line (Midli.nd and South Western joint) ! 


Dorset formtal pert <4 IlarrWd s earldom, and the resistaiicit 
which it opjxisecl to the (.'omiueror wa*s punish. *(1 by a merciFss 
harrying, in whieh Dorehesit r, Wareh:i.m and Shaftesbury were 
inucii devastated, and Pirirl|>ort utterly ruined. 

No Englishman retained estates of any imporUmce after the 
Conquest, and at tin; time of the Survey the bulk of the land, 
with the oxeption (»t the forty-six manors held liy the king, was 
in the hands of niigious houses, the a!d)e\s of ( erne, Milton 
liiid Shaftesbury being tlio nvist wealthy, 'fhcrc were 272 mills 
in the county at the lime of the Siir\-c y, and nearly eighty n 'n 
were employed in working salt along the coast. Mints e: isi» il 
lit Shaftesbury, Warehe TO, Dv>r(lHsli r and Bridyiort, the three 
former having lx*cn founded by /Ltlulstan. 'Jhe h nsls of 
Dorsetshire were favourite hunting-grounds v,\ the Norman kings, 
and King lolin in particukir jxiid freciiient visits to the (ounty. 

No precise date can be a.sagni(;d for the estnbiisluih-nt oi the 
shire system in essex, but in tlie time of FIcgberl the kingdor* 
was divided into definite pa^^i. encli under an ealdorinan, wliieh ji?.' 
doubt n;presented the later sliirt^s. 'I'he Inquhiiio Geidi, drawn 
up two years In 'ore the Domesday Siirxey, gives the names of 
the 39 pre-Comejosl IjirvJreds of Dorset. The 33 hundred-s dod 
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21 liberties uf the present day retain some of the original names, 
but the l)oundaries have suffered much alteration. The 8000 
acresof Siockliind and Dalwood reckoned in the Dorset Domesday 
are now annexed to Devon, and the manor of Holwell now 
included in Dorset was reckoned with Somerset until the 19th 
century. Until the reign of Elizabeth Dorset and Somerset were 
united under one sheriff. 

After the transference of the West Saxon see from Sherborne 
to Sarum in 1075, Dorset remained part of that diocese until 1542, 
when it was included in the newly formed diocese of Dristed. 
The archdeaconry was coextensive with the shire, and was 
divided into five rural deaneries at least as early as 1291. 

The vast power and wealth monopolized by tht> Qiurch in 
Dorsetshire tended to check the rise of any great county families. 
Tlu^ ri'presentatives of the familkis of Mohun, lirewer and 
Arundel held largi? estates after the Conquest, find William 
Mohun was created earl of Dorsf^t l:iy the empress Maud. The 
families of Clavel, Lovell, Maiindeviile, Mautravers, Peverel and 
St Ijt also came over with the ('onqueror and figure prominently 
in the eiirly annals of the county. 

Dorsetshin*. took no active jiart in the struggles of the Normiui 
and Plantagenet ]><‘riod. In 1627 the county refused to stmd men 
to Di Rochelle, and was reproN'ed for its lack zeal in the service 
of the state. On the outbreak of the. Civil War of the 1 7th century 
the genera! feeling was in favour of the king, and after a stories of 
royalist succes.ses in 1643 l^ivme Regis and Poole were the only 
garrisons in the county Icdt to the parliament. By the next year 
however, tlie parliamimt had gained the whole county with the 
exception i>f Shinbornc and the Isle of Pcjrtland. 'flie general 
aversion of the Dorsc^tshire pt^ople to warlike punsiiits is 
d(mn)nstrated at this p Tiod by the rise of the “ clubmen/’ so 
called from their 4ip|M^arani'(‘ without pikes <ir fire-arms at the 
county musters, whose objt^ct was jXNice at all costs, and who 
punished ineinlxTS of either party discovered in the act of 
y>lundenng. 

Tn the 14th century Dorsetshire produced large quantities of 
wheat and wool, and had a ])rosperoiis clothing trade. In 1626 
the county was severely visited by the plague, and from this 
date the clotliing industry began to deelin(\ The bund»-cd *>f 
I’iniperne produced large (iii intities of snltjxdre in the 17th 
century, and the serge manufacture was introduced alxait this 
tiiTu*. I’ortland frwstone was first brought into us(' in the reign 
of James 1., when it was employed f(M* the new banqueting house 
at Whitehall, and after th:' (Ireat Fire it was extensively list'd by 
Sir C'hristnpher Wren. In the 1 Sth century Blandford, Sherburne 
and l.yme Regis were famous for their lace, but the industry has 
now dta lined. 

The county returned two niemlx'rs to parliament in 1290, 
and as the chii'f towns acquired representation tlu* niimlxT was 
increased, unlil in 1572 the county and nine boroughs returned 
a total <if twenty inenilx^rs. Under the Reform Act of 1832 the 
county returned three memlxTs, and Corfe ('astle was di.s- 
francliised. By the Repre.sentation of the People Act of 186H 
J.yme Regis was disfranchised, and by the Redistribution Act 
of 18S5 the nanaining boroughs were disfranchi.sixl. 

Antiquities . — Remains of medieval castles are inconsiderable, 
with th<? notable exception of Corfe ('astle and the picturesque 
ruins of Sherborne Castle, both destroyed after the Civil War of 
the 1 7th century. The three finest churehes in the county are the 
ablx'v church of Sherborne, Winil>om<? Minster and Milton Ablx'V 
church, a Decorated and Per|xndirular structure erected on the 
site of a Norman church wdiich was burnt. It has transepts, 
chancel and central tower, but the nave was not built. This was 
a Benedictine foundation of the loth cimtury, and the refectory 
of the 15th century is incoqxirated in the mansion built in 1772. 
At Ford Ablxry part of the buildings of a ('isterciim house are 
.similarly incorporated. There are lesser monastic remains at 
Abbotsbury, Ceme and Bindiin. The parish churches of Dorsi't • 
shire are not espc'cially noti'worthy as a whole, but tho.se at Ceme 
Abbas and Beaminster are fine examples of the Perpendicular 
style, which is the most common in the county. A little go(Kl 
Norman work remains, as in the churches of Bere Regis and i 


Piddletrenthide, but both these were reconstructed in the 
Perpendicular period ; Bere Regis church having a superb 
timber roof of that period. 

The dialect of the county, perfectly distinguishable from those 
of Wiltshire and Somersetshire, yet bearing many common marks 
of Saxon origin, is admirably illustrated in some of the poems of 
William Barnes {q:o.). Many towns, villages and localities are 
readily to be recognized from their descriptions in the “ Wessex ” 
novels of 'rhoraas Hardy (g'.v.). 

A curious ancient Survey of Dorsetshire was W'litteii by the 
Rev. Mr Coker, about the middle of the 17th century, and 
puldLshed from his MS. (London, 1732). Sec also J. tlutcliins. 
History and Antiquities of the County of Dorset (Lomloii, 1774) ; 
2nd i*d. by R. Ciouj'h and E. B. Nichols (i7‘Kj- 1815) ; 3rd ed. 
by W. Shijip and J. W. liodson (1801*1873) ; C. Warne, Ancient 
Dorset (London, lyf*.*)) ; R. W. Kyton, A Key to Dojnesday, 
exemplified by an analysis and dif^cst of the Dorset Survey 
(London, 1878); If. Mayo, liibliotheca Dorscliensis (London, 
; W. Baines, Glossary of Dorset Dialect (Dorchester, 1S8O) ; 
II. J. Maulc, Old Dorset (London, 18113) ; l^'ictona County History, 
Dorsetshire. 

DORSIVENTRAL (Lat. dorsum^ the back, venter, the l^Hy), u 
term a^^ed to describe an organ which has tw'o surtacc?s differing 
from each other in appearance and structure, as an ordinary 
leaf. 

DORT, SYNOD OF. An assembly of the Reformed Dutch 
(!hurch, with deputies from Switzerland, the Palatinate, Nas.sau, 
Hesse, East P'riesland, Bremen, Scotland and England, called to 
decide the theological differences existing bi'tween the Armiriians 
(or Remonstrants) and thi; (Calvinists (or ( ounter-Remonslrants), 
was held at D»irt or Dordrecht (q.v.) in the yc'ars ifiiS luid 1619. 
'Fhe government of 1. 011 is Xlll. prohibited the attendance of 
French delegates. During the life of Arminius a bitlt^r con- 
troversy had sprung up between his followers and the strict 
Ualvinists, led by Francis Gornar, his ftdlow-professtir at I-ciden ; 
and, in ordt;r to decide their disy>utes, a synodical conference was 
propo.sed, but Arminius died before it could be held. A*L the 
c onference held sit the Hague in 1610 the .'\rniinians addressed 
M remonstrance to tlie states-general in the form of five articles, 
which henceforMi carne to 1.x? known as the fivi? points of 
Arminianism. In these thc.y reuc lcsl against both the siqira- 
lap.sarian 4ind tlie intraliiyisarian develofimimts of the doctrine 
of predestination ;ind combated the irresistibility of grace ; they 
held that ('hrist dic'd for all men and not only for the elect, and 
were not sure that the* elect might not fall from grace. 'I'iiis 
conference had no infiucoice in rc^eonciling the opposing jiarties, 
and another, held at JXdft in llui year 1613, was equally un- 
.succ-esslul. in 1614, at the instance of the Arminian party, ;ui 
c-dict Wits jxissed by the statcs-gcneral, in w hich toleration of the 
oi>iuions of both parties was declared and further cunitroversy 
forbidden ; but this 4ict only served, by rousing the jejilousy of 
the Calvinists, to bin the controversial liame into greater fury. 
Gradiuilly the dispute pervaded all clas.ses of socict}', and the 
religious tfueslions became entangled with political issues ; 
the partis4ins of the house of Orange espoused the cau.se of the 
stricter t alvini.sm, wlierc4is the bourgeois oligarchy of republican 
tendencies, led by 01deiib4xrnrvelt and Hugo Grotius, stood for 
Anninianisin. In 1617 Prince Maurice of Orange committed 
himself definitely to the Calvinistic party, found an occasion 
for throwing 01denbarm?velt 4ind Grotius into prison, and in 
Novemlv.T of tluit year called a synod intended to cru.sh the 
Arminians. This synod, which 4issembled at Dort in November 
1618, W4is strictly national — called by the national authority to 
decide a n;itional di.spute, and not intended to luive more than a 
national influence. The foreign deputies were iiu'ited to attend, 
only tf> assi.st by their advice in the settlement of 41 controversy 
which concerned the Nctherland church alone, and w'hich the 
Ncthcrland church alone could decide. At the fourth sitting 
it was decid»'d to cite Simon Episcopius and .several other 
Remonstrants to appixir within fourteen days before the synod, 
to stale 4ind justify their doctrines. It was also agreed to allow 
the Arminian deputies to take part in the delilxjrations, only on 
ixjndition that they forbore to consult wnth, or in any way assist, 
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their cited brethren, but this they refused. During the interval 
between the citation and the appearance of the accused, tlic 
professorial members of the synod were instructed to prepare 
themselves to be able to confute the Arminian errors, and the 
synod occupied itself with deliberations as to a new translation of 
the Bible, for which a commission was named, made arrangements 
for tcacliing the Heidelberg catechism, and granted permission 
to the missionaries of the East Indies to baptize such children of 
heathen parents as were admitted into their families. At the 25th 
sitting Episcopius and the others cited appeared, when Episcopius 
surprised the deputies by a bold and outspoken defence of his 
views, and even went so far as to say that the synod, by excluding 
the Arminian deputies, could now only be regarded as a schismatic- 
assembly. The Remonstrants were asked to file copiou.s explana- 
tions of the five points in dispute (Sententia Rcmonstranlium), 
but objecting to the manner in which they were catechized, they 
were, at the 57th sitting, dismissed from the synod as convicted 
“ liars and deceivers.” The synod then proceeded in their 
absence to judge them from their published writings, and came 
to the conclusion that as ecclesiastical rebels and trespasstrs they 
should be deprived of all their oHices. The synodicid decision 
in regard to the five points is contained in the canons adopted 
at the 136th session held on the 23rd of April 1610 ; the points 
were : unconditional election, limited atonement, total depravity, 
irresistibility of grace, final perseverance of the saints. The issue 
of sufralapsarianiitm v. injralapsananism was avoided. TheSf 
doctrinal decisions and the sentence against the Remonstrants 
were, at the 144th silting, read in T^itin Iwdore a large audience in 
the great church. The Remonstrants were required I0 siibscritK- 
the condemnation, and many of them refused and were banished. 
The synod was concluded (m the 9tli of May 1619, by a magnificent 
baiKgiet given by the chief magistrate of Dort. The Dutch 
deputies remained a fortnight longer to attend to c^ccleshisticai 
business. Though the canons of Dort were adopted by but two 
churches outside of Holland, the synod ranks as the most 
impressive asw.^inblag<J of the Reformed Church. 

Al'TUOKnrF.s. Acta svitoJi vationalis . . . !)ordrc(hti hahitai 
(Liij^d. Hat. 1920 , oJiicial tMlition) ; Acta dev Naiunialc Syuodc ic 
Dtndrci hl // 5 /iS’ I LeuK?!!, 1S87), k'rcnoli translation (Lridcii, 1622 and 
.irj24, 2 vols.), for tlio Onions, and th<. SnUvntia Unuoustvcntium, 
E. F. Karl Miiller, Die nckemilnisschriftcn dev rcfnrmierten Kirchv 
(I.i'ipzig, T903). p. lix. fi., 84;^ ff. ; for canons and aliridgcd transiatinn 
iisc!d by llu; Kcloriiuul riiurch in America, P. Svdiatt, The Creeds of 
Christendom (3r(l cd., New York, 1 <'>77). 5.‘)0 ft. See also H. }b’p])e, in 
Nirdiier’s Zeitschrift fur die historischc Theolopjc, Hd. 23 (lianibnrg, 
229-327 (Irtlers Hessian deputies) ; Acta ci srrifda sytiodalia 
Dordracena ministrorum Remonstranlium, ITardcrvici, 1620 Kaluabli.' 
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the municipal infirmary and the large railw'ay station. To the W. 
of the last there existed down to 1906 (when it was removed) one 
of the ancient lime tn:es of the Konigshof, where the meetings 
of the Ve/m^ericht were held (see Fkhmu: Courts). But the real 
interest of Dortmund centres in its vast industries, which owe 
their development to the situation of the town in the centre of 
the great Westphalian coal basin. In the immediate vicinity are 
also extensive lieds of iron ore, and this combinution of mineral 
wealth has enabled the town to become a competitor with Es.sen, 
Ol^rhauscn, Duisburg and Hagen in the products of the iron 
industry. 'Phese in Dortmund nuire particularly embrace steel 
railway rails, mining plant, wire ro])es, machinery, safes and 
sewing machines. Dortmund has also extensive bn!weries, i»nd, 
in addition to the manufactured goods already enumerated, does 
a <-nnsiderable trade in corn and wood. Ijesides being well 
furnished w'ith a convenient railway system, linking it with 
the? innumerable manufacturing towns and villages of the iron 
district, it is also connected with the river Ems by the 
Dortmund-Ems (anal, 170 m. in length. 

Dortmund, the Throtmannia of c;arly history, was alrendy 
a town of some imi)ortanc<? in the 9th century" In 1005 the. 
€?mpcn;r Henry 11. held here on ecclesiasliral council, and in 1016 
an imperiiil diet. The town was walled in the 12th ccntuiy, and 
in 1307 13S8 successiullv withstood the tr<K)ps of the arrhlMsho]) 
of ('ologne, who besiegtal it for twenty-one months. About the 
middle of tiu? 13th (entnry it joined the Hanseatic U-ague. At 
the (‘k'se of the Thirty Velars' War the population had Ixcome 
reduced to 3000. In 1.S03 Doilniund lust its rights as a free 
town, ;ind was annt:xed to Nass ui. 'Hie French occtii)ii?d it in 
1806, ;uid in iSoS itwas made (wer by Napoleon to the grand-duke 
of Berg, and became the chief tjjwnof t!u* deparlment of Ruhr. 
'Phroiigh thecessionof Westphalia by the king of the Netherlands, 
on the 31SI of May 1815, it tu'came a Prussian town. 

S'.'f Ti.if i.scl), Ccsi Jiit hie tier i’lrirei,' hsstadt Iholnntnd (Dort, JS 5 ..J), 
ami EmloM, Dait- und Kanstde.nkmdlcr in Dotfwnnd (Paflfrl»oin, 
i^io*:) : also A Sbadwell. Industiinf liffir/enev (1 .d’wIoii, tooO). 

DORY, or JouN l)oRy (Znis faher), an .\ranth(>ptcrygian fish, 
the f ype of the family Zadar, held in suelj esteem l>y the aneient 
Greeks tha . they called itZra.v after their prineipal divinity. Its 
iCnglish na.m(? is probably a t-erruption of the I'Yench janne donr, 
cTnd has referenee to the prevailing guld(Mi yellow eolour of the 
living fish. 1'lie body in t!ie dory is much compressed, and 
marly oval in forii.-, hile the mouth is large? and capable of 
extensive protrusion. Jt po?:.sess(?s two dorsal fins, of which the 
anterior is armed with k)Mg .slender s|>ifie.s, and the connecting 


Hidr-lights); A. Scliweizer, Die prole stantischen Cenlvuldoi^jnru in ihrer 
Entwirklunfi innerhalb dcr reformierten Kirchc. zw'eite Halfto (Zurich, 
1^59), 25-224; 11. C. Rogge ill Herzog-liaiick. Uealenevhlopddic. 
Bd. 4 (T.eipzig, 1898), 7()8-So2 ; H. H. Kiiypor, De Post Ada of j 
N ahandelin^en van de Nationale. Synode van Dordrecht, ecu kistorischc ' 
Sltidie (Amsterdam. 1899, new material); J. RoitsTiin, Gesrhiednis 
van de ilcrvorming cn de Hervormde Kcrk dr.r Ncderlandcn (2nd ed., j 
Groningen, 1899) ; F. Loofs, Dogmrngeschichte. (.Hh (?d., , Halle, i9o9). 
935 ff. ; T. Van 0 ])penraij. La Pridestinatinv dans VTicJisc rUformde 
des 7 ’rtys' Pas depuis Votigine jusqn’att synode national de Dordrecht 
(1.011 vain, i9o9). (\V. W. R.*) 

DORTMUND, a town of Germany, the chief commercial centre 
of the Prussian province of Westphalia, on the Emscher, in a 
fertile plain, 50 m. E. from Diisseldorf by rail. Pop. (1875) 
57,742 ; (1895) iii» 232 ; (1905) 175,292. Since the ulx)litjon of 
the old walls in 1863 and the conversion of their site into pro- 
menades, the town has rapidly assumed a modern aptK*aiance. 
'Phe central part, however, w'ith its w'indiiig iiiirrow stref?ts, is 
redolent of its historical pa.st, when, as one of the lcn,ding citi<\s of 
the Hanseatic League, it enjoyed commercial supr(?macy ovxr all 
the towns of Westphalia. Among its ancient buildings mu.st lx? j 
mentioned the Reinoldikirche, with fine stained-glass windows, | 
the Marienkirche, the nave of which dates from the? nth century, 1 
the Petrikirche, with a curious altar, and the Dominican church, j 
with beautiful cloisters. ITie i3th'Century town hall was 
restored in 1899 and now' contains the muniripeJ antiquiirian 
museum, having been superseded by a more commodious Iniild- 
ing. Among the chief modern structures may lje mentioned the 
magnificent post office, erected in 1895, the provincial law courts, j 


membrane i.s produced into lung tendril-like filaments ; while a 
row of short .sjiines extends along the belly and the roots of the 
anal and dorsal fins. The eolour of tin* upper surface is olive- 
brown : the sides an? yellowish, and are marked w ilh a f)rominent 
dark .spot, on arroiint of whieli the d(*rv divid«\s with tla? haddock 
the reputation of lacing the fish from w hich Peter took the tribiib? 
money. U is an inliabitant of the Atlantic coasts of P'.urope, 
the Mediterranean and the Australian .sciis. It is occa.sionally 
abundant on tin* coasts of Devon and ( ornwall, and is also found, 
though more? .sparingly, throughout the British seas. It i.s exceed- 
ingly voracious, feeding on mollus- s, shrimps and the? young 
of other fi.sh ; and Jonathan ('ouch (1789-1870), author of a 
Ifis/ory of JirilfsJi Fishes, states that from the .stomach of a single 
dory he has taken 25 fiounders, some 2J in. long, 3 fatlierlashers 
lailf grown and 5 stones from the l)earh, one i j in. in length. 
They are often taken in the fishermen’s nets off the, ('ornwall and 
Devon coast, having entered the.se in i>iirsuit of pilchards. They 
are .seldom found in deep water, preferring sandy ba)’s, among the? 
weids growing on the boltom of whieh they lie in Vvj\it for their 
prey, and in .securing this they are greatly assisted by their great 
width of gaj>e, I.)y tlurir power of prv)1 Hiding the moulli, and by the 
slender filanienl.s of the first dorsal fins, which float like worms in 
the vater, wliilc the greater part of the body is buried in the sand, 
and thus they entice the smaller fishes to come within easy reach 
of the capacious jaws. The dory often attains a weight of j 2 It), 
althoiigli those usually brought into the market do not average 
more than 6 or 7 lb. It is highly valued as an article of food. 
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The family Zeidae has assumed special interest of late, O. Thilo’ 
and G. A. Boulengcr* having shown that they have much in 
common with the flat-fishes or Plmroneciidat and must be nearly 
related to the original stock from which this asymmetrical type 
hasbeenevolved,especially if the Upper Eocene genus 
be taken into consideration. This affinity is further supported by 
the? observations made by L. W. Byrne ^ on the asymmetry in the 
number and arrangement of the bony plates at the base of the 
dorsal and anal fins in the young of the John Dory. (Ci. A. R.) 

DOSITHEUS MAGISTER, Greek grammarian, flourished at 
Rome in the 4th century a.d. He was the author of a Greek 
translation of a Latin grammar, intended to assist the Greek- 
speaking inhabitants of the empire in learning Latin. The 
translation, at first word for word, becomes less frequent, and 
finally is discontinued altogether. Tin? 1 /itin grammar used was 
based on the same authorities as those of Charisius and Diornedes, 
which accounts for the many points of similarity. Dositheus 
contributed very little of his own. Some Greek-Latin exercises 
by an unknown writer of the 3rd century, to be learnt by heart 
and translated, were added to the grammar. They are of con- 
siderable value as illustrating the social life of the period 
and the history of the Latin language. Of these v 
( hilcrlmitamenta), the third book, containing a collection of word i 
and phrases from everyday conversation (KaOi/ficfuvy niJt.LX.>'u) 
has been preserved. A further appendix consisted of Anecdotes, 
J.el iiTs and Rescripts of the emperor Hadrian ; fables of Aesop ; 
extracts from Hyginus ; a history of the Trojan War, abridged 
from the Iliad; and a legal fragment, llf/»I (t)c 

manimissionibus). 

Editions : CtfamnuUicu in H. Kril, Crammatin l.atim, vii. and 
soparalidy (iMyi) ; fivnunneninitta by G. (lotz (1^92) (in (i. l^owc’s 
Corpus fflossarioymn Laiinornm. iii.) and E. Rocking whicli 

contain:, llic appemU.K (imdudini.^ the triigni'.?nt) ; sec also 

C. Lachnunin, Versui h iiht'r Ihtsifhrus (1^37) ; M. De Do^Uhri 

maestri quae feruntm tilossis (1-S77). 


whom he had no fear. He replied by renewing his lelations with 
Russia, and in 1838 l.ord Auckland set the British troops in 
motion against him. In March 1839 the British force unde” 
Sir Willoughby Cotton advanced through the Bolan Pass, and 
on the 26th of April it reached Kandahar. Shah Shuja was 
proclaimed amir, and entered Kabul on the 7th of August, while 
Dost Mahommed sought refuge in the wilds of the Hindu Kush. 
Closely followed by the British, Dost was driven to extremities, 
and on the 4th of November 1840 surrendered as a prisoner. He 
remained in captivity during the British occupation, during the 
disa.strous retreat of the army of occupation in January 1842, and 
until the recapture of Kabul in the autumn of 1842. He was then 
set at liberty, in consequence of the resolve of the British govern- 
ment to abandon the attempt to intervene in the internal politics 
of Afghanistan. On his return from Hindustan Dost Mahommed 
was received in triumph at Kabul, and set himself to re-establish 
his authority on a firm basis. From 1846 he renewed his policy 
of hostility to the British and allied him.self with the Sikhs ; but 
after the defeat of his allies at Giijrat on the 21st of I^'ebruary 
i8.p) he abandoned his designs and led his troops back into 
Afghanistan. In 1850 he conquered Balkh, and in 1854 he 
aexjuired control over the soutb.ern Afghan tribe.s by the capture 
of Kandahar. On the 30th of March 1855 Dost Mahommed 
reversed his former policy by concluding an offensive and 
defensive alliance wdth the British government. In 1857 he 
declared war on Persia in conjunction with the British, and in 
July a treaty was concluded by which the province of Herat was 
i placed under a Barakzai prince. During the Indian Mutiny Dost 
I Mahommed punctiliously refrained from assisting the insurgents. 

! His later years were disturbed by troubles at Herat and in 
I Bokhara. These he composed for a time, but in i8b2 a Persian 
army, acting in concert with Ahmad Khan, advanced against 
Kandahar. The old amir called the British to his aid, and, 
putting himself at the head of his warriors, drove the enemv 


DOSSAL (dossel, dursel or do.scl ; Fr. dns^ back), an eccL-si- 
astical ornament<!d clotb su.spended behind the altar. 

DOSSERET, or impost block (a Fr. term, from dns, back), 
in architecture, tht‘ cubi<*al block of stone above the cni>itals 
in a Byzantine church, used to carry the arches and vault, the 
.springing of wliich had a superficial area greatly in excess of t:h(r 
column wdiicli carried them. 


from his frontiers. On the 2btii of May 1863 he captured 
I Herat, but on the 9th of June he died suddenly in the midst 
I of victory, after playing a great role in the history of Centra] 
Asia for forty years. He named as liis successor his son, Shere 
AliKhaii. (E. T. C'.) 

DOSTOIEVSKY, FEODOR MIKHAILOVICH (1821-1881), 
Russian author, born at Moscow, on the 30th of October 1821, 


DOST MAHOMMED KHAN (1703 1S63), founder of the 
dynasty of the Barakzai in Afghanistan, was born in 1793. His 
elder brother, the chief of the Barakzai, Fatteh Khan, took 
an important part in raising Mahmud to the sovereignty of 
Afghanistan in 1800 and in resuming him to tlie throia? in 1S09. 
That ruler repaid his services by e;aising him to be assassinated in 
I. Si 8, ami thus incurred the enmity of his tribe. After a liloody 
coufliel Mahmud was deprived of all his ])ossessions lint Herat, 
the rest of his dominions being divided among Fatteh Khan’s 
brothers. Of these Dost Mahommed received for his share 


was the .second son of a retired military surgeon of a di.*cayed noble 
family. He was educated at Moscow and at the military engineer- 
ing aciidemy at vSt Petersburg, which he left in 1S43 with the grade 
of siil)-lieuienant. Next year his father died, and he resigned his 
commission in order to devote himself to literature — thus com- 
mencing a long struggle witli ill-health and penury. In addition 
to the old Russian masters Gogol and Pushkin, Balzac and 
( ieorge Sand supplied him with literary ideals. He knew little of 
1 lickens, but his first story is thoroughly Dick(?nsian in character. 
The hero is a Russian “ Tom Pinch,” who entertains a pathetic, 


Ghazni, to which in iS’h he added Kabul, the richest of the 
.Afghan provinces. From the ('ommencement of his reign he 
found himself involved in disputes w’ith Ranjit Singh, the Sikh 
ruler of the Punjab, w’ho used the dethroned Saduzai prince, 
Shuja-ul-Mulk, as his instrument. In 1834 Shuja made a last 
attempt to recover his kingdom. He w^as defeated by Dost 
Mahommed under the walls of Kandahar, but Ranjit Singh seized 
the opportunity to *annex Peshawar. The recovery of this 
fortress became the Afghan amir’s great concern. Rejecting 
overtures from Russia, he endeavoured to form an alliance with 
England, and welcomed Alexander Burnes to Kabul in 1837. 
Biirnes, however, was unable to prevail on the governor-general, 
T.ord Auckland, to re.spond to the amir’s advances. Dost 
Mahommed was enjoined to abandon the attempt to recover 
Peshaw’ar, and to place his foreign poliev under British guidance. 
In return he w'as only promised protection from Ranjit Singh, of 

' •* Die Vorfahren tier Schollen,” PioL CvntralbL xxii. (1902), p. 717. 

” “ (!)ii the .sy.slemalic position of the I’lcuroneclidac," Amu and 
Mag. A’. II. X. (191*2), p. 295. 

" ■ • On the nu'nl^cr and arriiniytMiient of the bony plates of the young 
John Dory," Piowetrika, it (1002). p. 115. 


humble adoration for a fair young girl, a solitary waiif like himself, 
(’haracteristically the Russian story ends in “ tender gloom.” 
' The girl marries a middle-aged man of properly ; the hero dies of 
a broken heart, and his funeral is described in lamentable detail. 
The germ of all Dostoievsky’s imaginative work maybe discovered 
here. The story was submitted in manuscript to the Ru.ssian 
■ critic, Bielinski, and excited his astonishment by its power over 
I the emotions. It appeared in the coiir.se of 1846 in the Remeil de 
I Saint’ PHershourg, under the title of “ Poor People.” An English 
version. Poor Folk^ with an introduction by Mr George Moore, 
appeared in 1894. The successful author became a regular 
contributor of short tales to the Annals of the Country, a monthly 
periodical conducted by Kraevsky ; but he was wretchedly paid, 
and his work, though revealing extraordinary power and intensity, 
commonly lacks both finish and proportion. Poverty and 
physical suffering robbed him of the joy of life and filled him with 
bitter thoughts and morbid imaginings. During 1847 he became 
an enthusiastic member of the revolutionary reunions of the 
political agitator, Pctrachevski. Many of the students and 
younger members did little more than discuss the theories of 
Fourier and other economists at these gatherings. Exaggerated 
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reports were eventually carried to the police, and on the 23rci 
of April 1849 Dostoievsky and his brother, with thirty other 
suspected personages, were arrested. After a short examination 
by the secret police they were lodged in the fortress of St Peter and 
St Paul at St Petersburg, in which confinement Feodor wrote his 
story A JAide Hero, On the 22nd of DccemV)c.r 1849 1-be accused 
v/ere all condemned to death and conveyed in vans to a large 
scaffold in the Simonovsky Place. As the soldiers were preparing 
to carry out the sentence, the prisoners were informed that their 
penalty was commuted to exile in Siberia, 'i'he novelist’s sentence 
was, four years in Siberia and enforced military service in the 
ranks for life. On (’hristmas eve 1849 he commenced the long 
journey to Omsk, and remained in Siberia, “ like a man buried 
alive, nailed down in his coffin,” for four terrible years. TTis 
Siberian experiences are graphically narrated in a volume to 
which he gave the name of Recollections oj a Dead-House (1858). 
It was known in an English translation as Buried Alive in Siberia 
(1881 ; another version, 1888). ITis release only subjected him 
to fresh indignities as a common soldier at Sernipalatinsk ; but in 
1858, through the intercession of an old schoolfellow, General 
Todleben, he was made an under^officcr ; and in 1859, upon the* 
accession of Alexander 11., ht: was finally recalled from exile. 
In 1858 he had married a widow, Madame isaiev, but she died 
at St Petersburg in 1867 after a somewhat stortny married life. 

After herding for years with the worst criminals, Dostoievsky 
obtained an exceptional insight into the dark and .seamy side of 
Russian life. He formed new concc’ptions of human life, of the 
balance of good and evil in man, and of the Russian character, 
l^sychological studies have seldom, if e\Tr, found a more intense 
form of eypiessioTi than that embodied by Dostoievsky in his 
novel called Crime and Rintishmenl. 'J’lie hero Raskolnikov is a 


inany strange autobiographical facts and reflections. The last 
eight years of his life were spent in comparative prosperity at Si 
Petersburg, where he died on the yth of February 1 88 J . 

His life had been irreniediably seared by his Siberian experi- 
ences. He look'cd prematurely old ; his face VH)re an expression 
of accumulated sorrow : in disp>osition he had become distrustful, 
taciturn, contemptuous — his favourite theme the superiority of 
the Russian peasant over every other class ; as an artist, though 
uncultured, he had ever been subtle and sympathetic, but latterlv 
I he was tortured by tragic visions and morbidly preoccupied by 
exceptional and pt•r^'er^ed types. M. de Vogiie' in his admirable 
Kcrtvains nissesy has worked out with some, success a parallel 
between the later years of Dostoievsky and those of Jean Jacques 
Rousseau. Siberia effect L?ally convinced the novelist of the 
impotence of Nihilism in such a country as Russia ; but though 
he was assailed by ardent Liberals for the reactionary trend of 
his later writings, Dostoievsky became, towards the end of his 
life, an extremely po[)iilar figure, and his funeral, on tlie 12th of 
February j88i, was the occasion of one of the most remarkal)le 
demonstrations of public feeling (‘ver witnessed in the Russian 
capital. The deulh of the Russian novelist was not mentioned in 
the T.ondon press ; it is only since 1885, w'hen Crime and Puiiisli- 
ment first apj^eared in English, that his name has become sit sill 
familiar in Faigland, mainly through French translations. 

A t:ompli'te edition ol Ins novels wiis issued :il SI I’etirrsburg in 
fourteen volumes ( 1882- 1.S8 j). Two cnfi« ;d studies hy Tcliij Mini 
Zelinsky iii)])eared at Moscow in 1 SS5, and a German liic' liy 1 loflmanTi 
at Vii'finn in (T. Sk.) 

DOUAI, a town of northern F'rance, capital of an arrondis.se* 
ment in the dt^partment of Nord, 20 rn. S. of ],ille on the Northern 
railway between that city and (ambrai. Pop. (rgoO) town, 


poor student, who is led on to commit a murder partly by self 
conceit, partly by the contemplat ion of the abject misery around 
him . Unsurpassed in poignancy in the whole of modern literature 
is the sensation of compassion evoked by the scene, bctwx'en live 
self- tormented Raskolnikov and the bumble street-walker, Sonia, 


; 21,679 ; commune, 3 ’,,247. Douai is situated in a marshy plain 
on the l>anl;.‘’» of the Scarpe which intersects llie town from soutli 
to north, acd supplie.s water to a canal skirling it on the wtsI, 
The old fortifications, of whic’i the IkuMe de ^klIenciennes (iftli 
century) is the chief survival, have beirn demolished to make 


whom he kivcs, and from whom, having confessed his crime, he i room for ImulcA^ards and piililic gardens. I'lie inchislria) towns 
derives the idea of expiation. Raskolnikov finally gives himself i nf lk>rignic.s, Sin-lc-Nohle and .Aniehe are pnietically suhurhs 
up to the police and is exiled to Siberia, whither Sonia follows him. : of Douai. ('f the churches, that of Notre-Dame (12th and 
The book gave currency to 11. numl)er of ideas, not in any sense I 14th eonUiries) is remarkable for the possession of a fine altar- 
new, but specially characteristic of Dtistoievsky : the theory, for \ piece of the early i6th century, eomp(»serl of wooden panels 
instance, that in every life, however fallen and degraded, there are j painted by Jean ikllegambe, m native ()f Douai. Tlie principal 
ecstatic moments of self-devotion : the doetrine of purification i laiilding of the town is a handsome hotel de ville, partly of the 
by suffering, and by suffering alone : and the ideal of a RiLssian I iSth century, with a lofty lielfry. The Palais de Justici^ (18th 
people forming a social state at some future period bound together century) was formerly the town house (rr//Y(fc) of the abbey f)f 
by no obligation save mutual love and the magic of kindness. Marchitmnes. Houses of the i(’.th, 17th and 18th centuries are 
In this ^'i.sionary pro.sj)ect, as well as in his objection to the use of numerous. There is a statue of .Madame Deshonles Vulmore, 
phj'sical force, Dostoiev'sky anticipated in a remarkable manner the poet (d. 1^59), a native of the towm. The miinicif)al museum 
some of the conspicuous tenets of his great successor Tolstoy, contains a library ol over 85,000 volumes as well as 1800 MSS., and 
The book electrified the reading public in Russia upon its appear- a fine collection of .sculpture and })aintings. Douai is the seat 
ance in i866, and its fame was confirmed when it appeared in Paris of a court of appeal, a court of assizes and a subprefect, and has a 
in 1867. To his remarkable faculty of awakening reverberations tribunalof first instance, a bf);ird of trade -arbitrators, an exchange, 
of melancholy and compassion, as shown in his early work, a chaml)cr of commerce and a. branch of the Bank of b ranee. 
Dostoicv.sky had added, by the admission of all, a rare, mastery Its educational institutions include a lyeee, training college.s, a 
over the emotions of terror and pity. Thit such mastery was not school of mines, an artillery school, schools of music, agrieiiltiirc. 
long to remain unimpaired. Crime and Punishment was written drawing, architecture, A'C., and a national school for instnictioi: 
when he w'as at the zenith of his power. His remaining works ex- in brewing and other industries connected with agriculture. In 
hibit frcqnentlv a marvellous tragic and analvtic power, but they addition to other iron and engineering works, Douai has a large 
are unequal, and deficient in measure and in' balance. The chief cannon foundry and an arsenal ; coal ininiug and the mamifac lure 
of them arc : The Injured and the Insulted, The Demons (1867), of gla.ss and bottles and chemicals are earned on on a large scale 
The ldiot{iS 6 g), The Adult{iSysy The Brothers Karamsov(\t^i^i). in the environs; among the other industrie.s are ilax-.spinning, 
From 1865, when he settled in St Petersburg, Do.stoievsky rope-making, brewing and the manufacture of farm implciTient:>. 
W'as absorbed in a succession of journalistic enterprises, in the oil, sugar, soap and leather. Irade, which is largely watcr-boine, 
Slavophil interc.st, and suffered severe pecuniary losses. He had is in grain and agricultural products, ccial and building material, 
to leave Ru.ssia, in order to escape his creditors, and to seek refuge Douai, the site of which was occupied by a castle {(.astrum 
in Germany and Italy. He was further harassed by troubles with Duacense) as earh as the 7th century, belonged in the middle 
his wife, and his work w'as interrupted by epileptic fits and other ages to tlie counts of J' landers, passed in 1384 t(j the dukes of 
physical ailments. It was under such conditions as these that his Burgundy, and so in 1477 with tlie rest of the Netherlands to 
most enduring works were created. He managed finally to return Spain. In 1667 it was captured hy Louis X TV., and was ulti- 
to Russia earty in the seventies, and ivas for some time director malely ce<Jcd to 1* ranee hy the treaty of Utrecht in i7i.S* 
of The Russian World, From 1876 he published a kind of review, torically Douai is mainly important as the centre of the political 
entitled Carnet dUin ccrivain, to the pages of which he committed and religious propaganda of tlie exiled English Roman C athohes. 
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DOUARNENEZ— DOUBLE BASS 


In 1562 Philip II. of Spain founded a university here, in which 
several English scholars were given chairs ; and in connexion 
with this William Allen (q,v.) in 1568 founded the celebrated 
English college. It was here that the “ Douai Bible ” was pre- 
pared (see Vol. IV. p. 341). There were also an Irish and a 
Scots college and houses of English Benedictines and Francis- 
cans. All these survived till 1793, when the university was 
suppressed. For the Douai Bible see Bihle, ENCJLisir. 

Sec F. Brassart, Nisi, du chdteau et de la chdtelUnie de Douai 
(Douai. 1877 - 87 ) ; C. Mine, Nisi, pop. de Douai (ih. 1861 ) ; B. Ward. 
Dawn of the Cathdic Revival (London. 1909) ; Handecccur. Hist, du 
ColUge anglais, Douai (Reims, 1898 ) ; Daucoisne. Til uhlis seme nis 
britanniques d Douai (Donai, 1881 ). 

DOUARNENEZ, a fishing-port of western France, in the depart- 
ment of Finist^rc, on the southern shore of the Bay of Douarnenez 
15 rn. N.W. of Quimper by rail. Pop. (1906) 13,472. Its sardine 
fishery, which is carried on from the end of June to the beginning 
of December, gives occupation to al)out 800 boats, and between 
3000 and 4000 men, and the preserving of the fish is an important 
industry. Mackerel fishing, boat -building and rope and net 
making also occupy the inhabitants. There is a lighthouse on 
the small island of Tristan off Douarnenoz. 

DOUBLE (from the Mid. JCng. dubh, the form which gives 
the present pronunciation, through the Old Fr. duhlc, from ].at. 
ditplus, twice as mucli), twice as much, or large, having two 
parts, having a part repeated, coupled, The word appears as 
a substantive with the special im^aning of the appearance to a 
person of his own apparition, gencTally regarded as a warning, or 
of such an apparition of one living person to another, the ( jerraan 
Doppelgdnger (see Apivakiiions). Another word often used 
with this meaning is “ fetch.” According to the 'New Euglish 
Dictionary, ‘‘ fetch ” is chiclly of Irish usage, and may possibly 
be connected with ” fetch,” to bring or carry away, but it may 
be a separate, word. The Clorpus Glossary of the beginning of the 
loth century seems to identify a word Rem' w'ith ma're, meaning 
a goblin which appears in “ nightmare.” “ Double ” is also usetl i 
of a person whose resemblance to another is peculiarly striking 
or remarkable, so tliat confusion liotween them may easily arise. 

DOUBLE BASS (Fr. conlyehiissr ; Ger. Kontrahass, Gro$s Doss 
(icit*c\ Ttal. contrahasso, violone), Die largest member of the 
modern family of stringed instruments played with a bow, known 
as the violin family, and the lowest in jiitc^h. The double liass 
differs slightly in construction from the otlier members of the 
family in that it has slanting shoiildtTs (one of the features of the 
viola (la ^amba, see Violin) ; that is to say that where the belly 
is joined by the neck and fmgcr-boanl, it has a decided jwint, 
whereas in the violin, viola and ^'ioIoncello, Die ringer-l.>oar(l is at 
right-angles to the horizontal part of a wide curve. 1 1 is proliahlc 
that the shoulders of the double bass were made drooping for the 
.sake of additional strength of construction on account of the strain 
causicd by the tension of the strings. The double bass was formerly 
made with a flat back — another characteristic of the viol family — 
whereas now the back is as often found arched as flat. The bow 
is for obvious reasons shorter and stouter than the violin bow. 

The teehiiiciiie o[ the double l)ass presi-iUs arrUiiii difftcultios 
inhertMii in an instnimcnl of snch large proportions. The stretches 
for the lingers arc very great, almost double those required for the 
violoncello, and owing to the thickness of the strings great force 
is reejuired to press them against the finger-board when they are 
vibrating. The performer plays standing owing to the great size of 
the instrument. ^ 

The double bass sometimes h.as tliree strings tuned in England 
jind Italy in fourths ; ^ in France and Germany 


to fifths. ^ Owing to the scoring of nuKlern 

compo.sers. how\ vt*r, it was found nece.ssary to ado]it an accord- 
ance of four strings in order to obtain the additional lower notes 
required, although this entails the sacrifice of beauty of tone, the 
th lee-stringed instruiiuuit being more sonorous. Some orciu’stras 
make a compromise dividing the double ba.sses into two equal sections 
of three and fni ir-s t ringed liasses. The four strings are tijiiet! 

in fourllis SEE t" M r A. C. Wliitc, finding that 
mi additional lower compass was required, first tuned his clcibl.* 


‘ The real sounds are an octave low'er. 


Ixiss with three strings to ■ 




afterwards adding 


a fourth string, the lower D. ' By this accordance the third and 
fourth strings gain additional power and clearness from the fact 
that the first and second, being their octaves higher, vibrate in 
sympathy, obviating the necessity of making the 'cello play in octaves 
with the double basses to increase the tone when the lowest register 
is used. In order to obtain equal sonority on his doublt; bass with 
four strings, Mr White* found it necessary to have a wider bridge 
measuring about 5 in., so that Ihi^ distance bctw'een the strings 
should remain the same as on a double bass with three strings, thus 
allow'ing ])lenty of room for vibration. The neck was also widened 
in ])ropurtion. A five-stringed double bass w'as sumetimi:s 

used in Germany tuned either to 






but such instruments liave been almost 

superseded by those with four strings. A somewhat larger double 
bass with five strings by Karl Otho of Leipzig w'as introduced 
l>et\vt‘eii i8Soand 1890 with the following accordance : — 


The practical coin])tiss of the double bass e.xtetids from 


-I--' 


.-zi (real sounds) with all chromatic intervals. In order 

Sva haivui. 

to avoid using numerous ledger lines the music is written an octave 
higher. The quality of lone is very j>o\vertul but somewhat rough, and 
varies greatly in its gradations. The notirs of t lu* lowest registirr, wlieii 
played piano, sound wi*ird and sometimes grotesque, and are some- 
times used instead of the kettledrum ; when ]ilayed forte the; tone is 
grand and full. 'J‘hc lowe*st octave is mainly use<J as a fundamental 
octav'e bass to 'cello, bassoon or tromboiu;. The tone of the pizrAcato 
is lull and rich owing to tlie slowness (jf the vibrations, and it changes 
character according to the Irirmonies which lit? above it : with a 
chord of llie diminished s(?venth alcove it, for instance, the pizzicato 
sounds like a menace, but with tlie common eliord calm and majestic. 
Both natural ami artificial harmonics are possible 011 Die double bass, 
the former being tlu‘ hv.si ; hut they are st'ldom used in ()rcliestra.l 
\vorks. As an instance oi their use, mriy be cileil the scene by tlie 
Nile at the beginning of the third act of Verrli’s .4 ida, wdicre harmonics 
arc indicated for U)th 'ct llos and double basses. 

The technical capal)i)iiios ol the double bass are nc:cossarily some- 
what more limil.etl than tlujse of tht; violoncello. Quick passage?-, 
though ])ossiblt*. are seldom written for it ; tlicy caniioi sound cleur 
owing to the time required for ihe .strings to vil>rat(*. An e.Kct^lenl 
effect is prodiu\‘il by what is known as the intermittent tremolo : 
owing to the c?liisficity of the bow. it rel)Ouiid.s si-veral times on Die 
string.s when a .single blow is .shar])ly struck, forming a .series oi 
short Iremokw. 'J'he double bass is Die foundation of the wliole 
orchestra ami therefon? of great, importance ; il iilays Die lowest 
part, often, as its name indicates, only doubling the ’cello ]iart an 
octave lower. It is only .since the beginning of the iqih century that 
an imlependent voice has occasionally bec-n allotted to it, as in Du? 
Scherzo of Beethoven's Fift h Sym]'.honv in (' minor 

CONTHAIlASSI. -fth gp 

vv 

Tliese oi)ening bars are played soli by 'cellos and double bas.ses. a 
daring innovation of Beethoven’s which caused quite a consternation 
at first in musical circles. 


Tlic remote origin of the double bass is the same as that of the 
violin.® It was evolved from the bass viol ; whether the trans- 
formation took place simultaneously with that of the violin from 
the treble viol or preceded it, lias not been definitely proved, but 
both Gasparo da Salo and Maggini constructed double basses, 
w’hich were in great request in the churches. Da Salo made one 
with three strings for St Mark's, Venice, which is still preserved 
there.^ It was Dragonetti’s favourite concert instrument, pre- 
sented to him by tlie monks of St Mark, and, according to the 
desire expressed in his will, the instrument was restored after his 
death to St Mark’s, where it is at present preserved. Dragonetti 
used a straight bow simihir to the violoncello bow, held overhand 
with the hair slanting towards ihe neck of the instrument ; it 

* The Double. Dass (Novcllo, Music Primers, No. 32). p. 6. 

® Sw KaUdevn Schlusingor, The Jnstruments of the Orchestra, 
Part II. “ Tin? Precursors of the Violin Family " (100.8-1909). 

^ S<v Laurent Grillei. i.es AncHres du violon et du violoncclle (Pari.*?, 
1001), tome ii. p. jy) ; Willebald Leo von Lnslgendorff, Die Geigen 
and Lautenmacher vom Mittelalter his zur Gegenwart (Frankfurt a. M., 
1904). p. 50 ; A. r. White, I'he Double Dass, p. 8. 
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was introduced into England from Paris, and is a favourite with 
orchestral players. Praetorius gives an illustration of a sub-bass 
viol da gamha or gross contra-hass gcige^ “ recently constructed/’ 
which displaced the other large contra-bass viols ; of which he 
also gives an illustration.^ 

Giovanni Bottesini (1822-1889) was the greatest virtuoso on 
the double bass that the world has ever known. It was not only 
the perfection of his technique and tone which won him artistic 
fame, but also the delicacy of his style and his exquisite taste 
in phrasing. (K. s.) 

DOUBLEDAY9 ABNER (1819-1893), American soldier, was 
born at Ballston Spa, New York, on the 26th of June 1819, 
and graduated from West Point in 1842. He served in the U.S. 
artillery during the Mexican War, being present at the battles of 
Monterey and Buena Vista. He was second in command at Fort 
Sumter, Charleston, South Carolina, when it was bombarded and 
taken by the Confederates in 1861, and later in the campaign of 
that year he served in the Shenandoah valley as a field officer. In 
February 1 862 he was made a brigadier-general of volunteers and 
employed in the lines of Washington. lie commanded a division 
in the Army of the Potomac in the second Bull Run campaign and 
at Antietam, becoming major-general U.S.V. in November 1862. 
He continued to command his division in the Fredericksburg and 
Chancellorsville campaigns, and on the first day of the battle of 
Gettysburg he led the 1 . corps, and for a time all the Union forces 
on the field, after the death of General Reynolds. In the latter 
part of the war he was employed in various administrative and 
military posts; in July 1863 he was breveted colonel, and 
in March 1865 brigadier-general and major-general U.S. A. 
General Doubleday continued in the army after the war, becoming 
colonel U.S. A. in 1867 ; he retired in 1873. He published two 
important works on the Civil War, Reminiscences of Forts Sumter 
and Moultrie (1876) and ChanceUorsville and Gettysburg (1882), 
the latter being a volume of the series ‘‘ Campaigns of the Civil 
War.” He died at Mendham, New Jersey, on the 26th of 
January 1893. 

His younger brother, Ulysses Douiileday (1824 1893), 
fought through the Civil War as an officer of volunteers, was 
breveted brigadier-general U.S.V. in March 1865, and com- 
manded a brigade at the battle of Five Forks (ist April). 

DOUBLEDAY, THOMAS (1790-1870), English politician and 
author, was born at Newcastle-on-Tync in February 1790. In 
early life he ado]>ted the views of William Cobbett, and was active 
in promoting the agitation which resulted in the passing of the 
Reform Bill of 1832. As secretary of the Northern Political 
Union of Whigs and Radicals he took a prominent part in 
forwarding the interests of Earl Grey and the reforming party. 
In 1858-1859 he was a member of the council of the N(»rthern 
Reform Union ; and to the last he was a keen observer of political 
events. He succeeded his father, George Doubleday, as partner 
in a firm of soap manufacturers at Newcastle, but devoted his 
attention rather to literature than to mercantile affairs. On the 
failure of the firm he obtained the office of registrar of St Andrew’s 
parish, Newcastle, a post which he held until appointed secretary 
to the coal trade. He died at Bulman’s Village, Newcastle-on- 
Tyne, on the i8th of December 1870. In 1832 Doubleday 
published an Essay on Mundane Moral Government , and in 1842 
he attacked some of the principles of Malthus in his True Law of 
Population, He also wrote A Political Life of Sir Robert Peel 
(London, 1856); A Financial, Statistical and Monetary History 
of England from j 688 (London, 1847) ; Matter for Materialists 
(London, 1870) ; The Eve of St Mark, a Romance of Venice \ and 
three dramas. The Statue Wife, Diocletian and Caius Marius, in 
addition to some fishing songs, and many contributions to various 
newspapers and periodicals. 

DOUBLET (a Fr. word, diminutive of double, folded or of two 
thicknesses), a close-fitting garment, with or without sleeves, 
extending from the neck to a little below the waist, worn by men 
of all ranks and ages from the 14th century to the time of Charles 


* M. Praetorius, Syntagma music, (Wolfenbiittcl, 1618 and 1620). 
PP- .54-55 and pi. v. (1). 

• Ib, pi. vi. No. 4. 


II., when it began to be superseded by coat and waistcoat. The 
doublet was introduced into England from France, and was 
originally padded for defence or warmth. “ Doublet” is also 
used of a pair or couple — a thing that is the facsimile of another ; 
as in philology, one of two words differing in form, but repre- 
sented by an identical root, as “ alarm ” or “ alarum ” ; in optics, 
of a pair of lenses, combined, for example, to correct aberration. 
In the work of the lapidary a doublet is a counterfeit gem, made 
by cementing two pieces of plain glass or crystal on each side of a 
layer of glass (coloured to represent the stone counterfeited); 
a thin portion of a genuine stone may be cemented upon an in- 
ferior one, as a layer of diamond upon a topaz, or ruby on a garnet. 

DOUBS, a river of eastern France, rising in the |ura at the foot 
of the Noirmont ridge at a height of 3074 ft. and flowing into the 
Sadne. Its course is 369 m. in length, though the distance from 
its source to its mouth is only 56 m. in direct line ; its basin has an 
area of 3020 sq. m. Flowing N.E. the river traverses the lake of 
St Point and pa.sses Pontarlier ; thenceforth its course lies chiefly 
through wooded gorges of great grandeur. After skirting the 
town of Morteau, below which it expands into the picturesque lake 
of Chaillexon and descends over the Falls of the Doubs (88 ft. in 
height), the river for about 28 m. forms the frontier between 
France and Switzerland. Flowing into the latter country for 
a short distance, it turns abruptly west, then north, and finally 
at Voujeaucourt, south-w'cst. Just below that town the river is 
joined by the canal from the Rhone to the Rhine, to accommodate 
which its course has been canalized as far as Dole. Till it reaches 
Besan^on which lies on a peninsula formed by the river, the Doubs 
passes no town of importance except Pontarlier. Some distance 
below Besan^on it enters the department of Jura, passes Dole, 
and leaving the region of hill and mountain, issues into a wide 
plain. Traversing this, it receives the waters of the Loue, its 
chief affluent, and broadening out to a width of 260 ft., at length 
reaches the .Saone at Verdun. Below Dole the river is navigable 
only for some 8 m. above its mouth. 

DOUBS, a frontier department of eastern France, formed in 
1790 of the ancient principality of Montb 61 iard and of part of 
the province of Franche-f onite. It is bounded E. and S.E. by 
Switzerland, N. by the territory of Belfort anil by Haute Saone, 
and W. and S.W. by Jura. Pop. (1906) 298,438. Area, 2030 sq. 
m. The department takes its name from tlie river Doubs, by 
which it is traversed. Between the Ognon, which forms the 
north-wc.stem limit of the department, and the Doulis, runs a 
range of low hills known as the plain.” The rest of Doubs is 
mountainous, four parallel chains of ihe Jura crossing it from N.E. 
to S.W. The Lomont range, the lowest of lhe.se chains, dominates 
the left bank of the Doubs. The central region is occupied by 
hilly plateaux covered with pasturage and forests, while the rest 
of the department is traversed by the remaining three mountain 
ranges, the highest and most easterly of whicl; contains the Mont 
d’Or (4800 ft.), the culminating point of Doubs. Besides the 
Doulis the chief rivers are its tributaries, the Dessoubre, watering 
the east of the department, and the lioue, which traverses its 
south-western portion. The climate is in general cold and rainy, 
and the winters are severe. The soil is stony and loamy, and at 
the higher levels there are numerous peat-lxigs. .Approximately a 
fifth of the total area is planted with cereals ; inorif than a third is 
occupied by pasture. In its agricultural a.spect the department 
may be divided into three regions. Ihe highest, on which the 
.snow usually lies from six to eight months in the year, is in part 
barren, but on its less exposed slopes is occupied by forests of fir 
tree.s, and affords good pasturage for cattle. In the ser.ond or 
lower region the oak, Ix-ech, walnut and sycamore flourish ; and 
the valleys are susceptible of cultivation. The region (»f the plain 
is the most fertile, and produces all kinds of cereals as well as 
hemp, vegetables, vines and fruit, (.'attle-rearing and dairy- 
farming receive ijiuch attention ; large quantities of cheese, of the 
nature of Gruyere, arc produced, mainly by the co-operative 
clieese-fai:tories or fruitihes. The rivers of the department 
abound in gorges ami falls of great beauty. Ihe most important 
manufarturcs are watches, made chiefly at Besan^on and Morteau, 
hardware (llerimoncourt and Valcntignev), and machinery. 
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Large iron foundries are found at Audincourt (pop. 5317) 
other towns. The distillation of brandy and absinthe^ and the 
manufacture of cotton and woollen goods, automobiles and paper, 
are also carried on. Exports include watches, live«stock,.wine, 
vegetables, iron and hardware ; cattle, hides, timber, coal, wine 
and machinery are imported. Large quantities of goods, in 
transit between P'rance Switzerland, pass through the depart- 
ment., Among its mineral products are building stone and lime, 
and there are peat workings. Doubs is served by the Paris- 
l^yon railway, the line from Dole to Switzerland passing, via 
Pontarlier, through the south of the department. The canal 
from the Rhone to the Rhine traverses it for 84 miles. 

The department is divided into the arrondissements of 
Besan^on, Baumerles-Dames, Montb^liard and Pontarlier, with 
27 cantons and 637 communes. It belongs to the acadetnie 
(educational circumscription) and the diocese of Besanyon, which 
is the capital, the scat of an archbishop and of a court of appeal, 
and headquarters of the VII. army corps. Besides Besanyon 
the chief towns are Montbeliard and Pontarlier {qq.v.), Ornans, a 
town on the Loue, has a church of the i6th century and ruins of a 
feudal castle, which are of antiquaruin interest. Montbenoit on 
the Doubs near Pontarlier has the remains of un Augustine abbey 
(13th to i6th centuries). Hie cloisters are of the 15th century, 
and the church contains, among other works of art, some fine 
stalls executed in the i6th century. Ix)wer down the Doubs is 
the town of Morteau, with the Maison Pertuisier, a house of the 
Renais.sance period, and a church which still preserves remains 
of a previous structure of the 13th century. Baume-les-Dames 
owes the affix of its name to a Benedictine convent founded 
in 763, to which only noble ladies were admitted. Numerous 
antiquities have been found at Mandeure (near Montbeliard), 
which stands on the site of the Roman town of Epomanduodttrum, 

DOUCE* FRANCIS (1757-1^34)* English antiquary, was bom 
in Ix)ndon in 1757. His father was a clerk in Chancery. After 
completing his education he entered his father !s office, but soon 
quitted it to devote himsalf to the study of antiquities. He 
became a prominent member of the Society of Antiquaries, and 
for. a time held the post of keeper of manuscripts in the British 
Museum, but was compelled to resign it owing to a quarrel with 
one of the trustees. In 1807 he published his Illustrations of 
Shakes ptare and Ancient Manners (2 vols. 8vo), which contiiined 
some curious information, along with a. great deal of trifling 
criticism and mistaken interpretation. An unfavourable notice 
of the Work in The Edinburgh Review irritated the author, 

tod made him unwilling to venture any further publications. lie 
Cfltntributed, however, a considerable number of papers to the 
A^chaeologiavxid^, The Gentleman's Magazine, In 1833 he published 
a Dissertation m the various Designs of the Dance of Death, the 
substance of which had appeared forty years before. He died on 
the 30th of March 1834. By his will he left his printed books, 
illuminated manuscripts, coins, &c., to the Bodleian library ; his 
own manuscript works to the British Museum, with directions 
tiiat the chest containing them should not be opened until the 1st 
of January 1900 ; and his paintings, carvings and miscellaneous 
antiquities to Sir Samuel Mcyrick, who published an account of 
them, entitled The Doucean Museum. 

DOUGLAS* the name of a Scottish noble family, now re- 
presented Vjy the dukes of Hamilton (Douglas-Hamilton, heirs- 
male), the earls of Home (Douglas-Home) who also bear the 
title of Baron DougLis of Douglas, the dukes of Buccleuch iind 
Qucenslxirry (Montagu-DouglasrScott), the earls of Morton 
(Douglas), the earls of Wemyss (Wcmyss-Charteris-Douglas), 
and the baronets Douglas of Cmt, of Springwood, of Glenbervie. 
te*' llie marquessaite of Douglas and the earldom of Angus, the 
historic dignities held by the two chief branches of the family, 
the Black iind the Red Douglas, are merged in the Hamilton 
peerage. Tlie name represented the Gaelic dubh glas, dark water, 
And Douglasdale, the home of the family in Lanarkshire, is still 
in the possession of the earls of Home. The first member of the 
family to cmeigs with any distinctness was William de Douglas, 
^or Dufglas, whose name frequently appears on charters from 1175 
.to 1213. He is said to have been brother, or brother-in-law, of 


Fteskin of Murray, the founder of the house of Murray. His 
second son, Bripe (d. 1222), became bishop of Moray, while the 
estate fell to the eldest. Sir Archibald (d. c. 1240) 

Sir William of Douglas (d. 1298), cdled hardi," 
Archibald’s grandson, was the first formally to assume the tide 
of lord of Douglas. After the death pf his first wife, Elizabeth, 
daughter of Alexander the Steward, he abducted from the manor 
of die La pouches at Tranent an heiress, Eleanor of Lovain, 
widow of William de Ferrers, lord of Groby in Leicestershire, who 
in 1291 appeared by proxy in the court of tlie Ejiglish king, 
Edward L, to answer for the offence of; marrying without, jhis 
permission. He gaye a grudging allegiance to John de, Baliol; 
and swore fealty to Edward I. in 1291 ; but when the. Scottish 
barons induced Baliol to break his bond with Edward 1 . he com- 
manded at Berwick Castle, which he surrendered after the sack 
of the town by the English in 1296. After a short imprisonment 
Douglas was re.stered to his Scottish estates on renewing his 
homage to EdwiU'd 1 ., but his English possessions were forfeited. 
He joined Wallace’s rising in 1297, and died in 1298, a prisoner in 
the Tower of liondon. 

His son. Sir James of Douglas (1286-1330), lord of Douglas, 
called the “ Good,” whose exploits are among the most romantic 
in Scottish history, was educated in Paris. On his return he 
found an Englishmfm, Robert de Clifford, in possession of his 
estates. His offer of allegiance to Edward I. being refused, he 
cast in his lot with Roliert Bruce, whom he joined before his 
Coronation at Sk:onc in 1306. From the battle of Methven he 
escajied with Bruce and the remnant of his followers, and ac- 
companied him in his wanderings in the Highlands. In tlu; next 
year they returned to tlie south of Scotland. He twice outwitted 
the English garrison of Douglas and destroyed the castle. One of 
these exploits, carried out on Palm Sunday, the 19th of March 
1307, with Imrbarities excessive even in th()se days, is known as 
the Douglas Larder.” Douglas routed Sir John de Mowbray at 
Kderford Bridge, near Kilmarnock, and was entrusted with the 
conduct of the war in the south, while Bruee turned to the. High- 
lands. In 1308 he captured Thomas Randolph (afterwards earl 
of Moray), soon to liecome one of Bruce’s firm supporters, and a 
friendly rival of Douglas, whose exploits he sliared. He made 
many successful raids on the English border, which won for, him 
the dreaded name of the Black Douglas ” in English households. 
Through the capture of Roxburgh Castle in 1314 by stratagem^ 
the assailants being disguised as black oxen, he secured Teviot- 
dalc ; and at Bimnuckbum, where he was knighted on the battle- 
field, he commanded the left wing with Walter the Steward. 
During the thirteen years of intermittent warfare that followed 
lie reiieatedly raided England. He slew Sir Robert de Nevill, the 
“ Peacock of the North,” in single combat in 1316, and in 1319 
he invaded Yorkshire, in company with Randolph, defeating 
an army assembled by William de Melton, archbishop of Yorl^ 
at Mitton-on-Swale (i^ptember 20), in u fight known as “ The 
Chapter of Myton.” In 1322 he captured the pass of Byland in 
Yorkshire, and forced the English army to retreat. He was 
rewarded by the “ Emerald Charter,” granted by Bruce, which 
gave him criminal jurisdiction over the family estates, and 
released the. lords of Douglas from varbus feudal obligations. 
The emerald ring which Bruce gave Douglas in ratification of the 
charter is lost, but another of the king’s gifts, a large two-handed 
sword (bearing, however, a later inscription), exists at Douglas 
Castle. In a daring night attack on the English camp in Weardale 
in 1327 Douglas came near capturii^ Edward III. himself. 
iUter laying waste the nordiem counties he retreated, without 
giving Ixittle to die English. Before his death in 1329 Bruce 
desired Douglas to carry his heart to Palestine in redemption 
of his unfulfilled vow to go on crusade. Accordingly Sir James 
setout in 1330^ bearing with him a silver casket containing the 
embalmed heart of Bruce. He fell fighting with the Moors in 
Spain on the 25th of August of that year, tod was buried in 
St Bride’s Church, Douglas. Since his day the Douglases have 
borne a human heart in their coat of arms. Sir James was said 
to have fought in seventy battles and to have conquered in fifty- 
seven. His exploits, as told in Froissart’s Chronicles and in John 
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Barbour’s Bruce, are familiar from Scott’s Tales of a Grandjather 
and Castle Dangerous, His half-brethcr, Sir Archibald, defeated 
Edward Baliol at Annan in 1332, and had just been appointed 
regent of Scotland for David II. when he risked a pitched battle 
at Halidon Hill, where he was defeated and killed (1333), with 
his nephew William, lord of Douglas. The inheritance fell to 
his brother, a churchman, Hugh the ** Dull ” (b, 1294), who 
surrendered his lands to David 11 . ; and a re-grant was made 
to William Douglas, next referred to. 

William Douglas, ist Earl of Douglas {c. 1327-1384), 
had been educated in France, and returned to Scotland in 1348. 
In 1353 he killed in Ettrick Forest his kinsman, William,^ the 
knight of Liddesdalc {c. 1300-1353), known as the “ Flower of 
Qiivalry,” who had Ijeen warden of the western marches during 
David II. ’s minority, and had taken a heroic share in driving the 
English from southern Scotland. Liddesdalc had in 1342 lost 
the king’s favour by the murder of Sir Alexander Ramsay of 
Dalhousie, whom David had made constable of the castle of 
Roxburgh and sheriff of Teviotdale in his place ; he was taken 
prisoner at Nevill’s ('mss in 1346, and only released on becoming 
liegeman of Edward III. for the lands of Liddesdalc and the 
castle of the Hermitage ; Liddesdalc * was also accused of 
contriving the murder of Sir David Barclay in 1350. Some of his 
lands fell to his kinsman and murderer, who was created earl of 
Douglas in 1358. In 1357 his marriage with Margaret, sister and 
heiress of 'lliomas, 13th carl of Mar, eventually brought him the 
estates and the earldom of Mar. During a short truce with the 
warden of the English marches he had served in France, being 
wounded at Poitiers in 1 356. He was one of the securities for the 
payment of David 11 . ’s ransom, and in consequence of the royal 
misappropriation of some moneys raised for this purpose Douglas 
was for a short time in rebellion in 1363. In 1364 he joined David 
II. in seeking a treaty with England which should deprive Robert 
the Steward, formerly an ally of Douglas, of the succession by 
putting an English prince on the Scottish throne, llie in- 
dependence of Scotland was to be guaranteed, and a special 
clause provided for the restoration of the English esUiles of the 
Douglas family. On the accession of Rolxjrt 11 . he was neverthe- 
less reconciled, becoming justiciar of southern Scotland, and the 
last years of his life were spent in making and repelling border 
raids. He died at Douglas in May 1384, and was succeeded by 
his son James. By his wife’s sister-in-law, Margaret Stewart, 
countess of Angus in her own right, and widow of the 13th earl of 
Mar, he had a son Cleorge, afterwards 1st earl ol Angus. 

James,2ND Earl ok Douglas and Mar (c. 1358-1 388), married 
Lady Isaliel Stewart, daughter of Rolxjrt II. In 1385 he made 
war on the English with the assistance of a French contingent 
under John de Vienne. Th*. allowed the English to advance to 
Edinburgh, wisely refusing battle, and amtented himself with a 
destructive counter-raid on C'arlisle. Disputes soon arose Ixjtween 
the allies, and the French returned home at the end of the year. 
In 1388 Douglas captured Hotspur Percy’s pennon in a skirmish 
near Newcastle. Percy sought revenge in the battle of Otterburn 
(August 1388), which ended in a victory for the Scots and the 
capture of Hotspur and his brother, though Douglas fell in the 
fight. The struggle, narrated by Froissart, is celebrated in the 
English and Scottish ballads called “ Chevy Chase ” and “ The 
Battle of Otterburn.” Sir Philip Sidney “ never heard the olde 
song of Percy and Douglas that I found not my heart mooved 
more than with a trumpet ” (Apologie for Poetrie), The 2nd earl 
left no legitimate male issue. His natural sons William and 
Archibald became the ancestors of the families of Douglas of 

* A descendant of a yoimgor son of the original William dc Douglas. 

■ On the murder of the knight of Liddesdale, his lands, with the 
exception of Lidde.sdale and the Hermitage forfeited to the crown 
and then secured by his nephew, fell to his nephew. Sir James 
Douglas of Dalkeith and Alx?rdour (d. 1420), whose great grandson 
James Douglas, 3rd Lord Dalkeith (d. 150.4), became earl of Morton 
in 1458 on his marriage with Lady Joan Stewart, third daughter of 
James I. His grand.son, the 3rd earl, left daughters only, of whom 
the eldest, Margaret, married Janies Hamilton, carl of Arran, regent 
of Scotland, ancestor of the dukes of Hamilton ; Elizabeth married 
>543 Jamies Douglas, who became by this marriage 4th earl of 
Morton, 
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Drumlanrig (see Queensberry) and DougUs of Cavers. His 
sister Isabel became countess of Mar, inheriting tike lands of Mar 
and his unentailed estates. 

The earldom and entailed estates of Douglas reverted by the 
patent of 1358 to Archibald Douglas, 3RD Earl of Douglas, 
edled “ ITie Orim ” (c, i328-<. 1400), a natural son of the “ good ” 
Sir James. With his cousin, the ist curl of Douglas, he had 
fought at Poitiers, where he was taken prisoner, but wa.s released 
through ignorance of his real rank. On his return to Scotland he 
became constable and sheriff of Edinburgh, and, later, warden of 
the western marches, where his position was strengthened by his 
becoming lord of Galloway in 1369 and by his purchasi* of the 
earldom of Wigtown in 1372. He furtlier incrcasc?d his estalc-s by 
his marriage with Joanna Moray, heiress of Bothwell. During the 
intervals of war with the English he imposed feudal law on the 
border chieftains, drawing up a sjiecifil code for the marches. He 
was twice sent on missions to the French court. The power of the 
Black Douglas overshadowed the crown under the weak rule of 
Robert III., and in 1399 he arranged a marriage betw^een David, 
duke of Rothesay, the king's son and heir, and his own daughter, 
Marjory Douglas. Rothesay was already contnicted to marry 
Elizabeth Dunbar, daughter of the carl of March, who had paid a 
large sum for the honour. March, alienated from his allegiance by 
this breach of faith on the king’s part, now joined the English 
forces. A natural son of Archilmld, Sir William of Douglas, lord 
of Nithisdale (d. 1392), married Egidia, daughter of Kolx^t 111 . 

Archibald the Grim was succeeded by his eldest son, Ari’hiuald, 
4TI1 Earl of Douglas, 1st duke of Touraine, lord of Galloway 
and Annandalc (1372-1424), who married in 1390 Lady Margaret 
Stewart, eldest daughter of John, earl of Carrick, afterwards King 
Robert 111 . In 1400 March and Hotspur Percy had laid w'aste 
eastern Scotland as far as Lothian when they were defeated by 
Douglas (then master of Dougla.s) near Preston. W ith the regent, 
Robert, duke of Albany, he was suspected of complicity in the 
murder (March 1402) of David, duke of Rothesay, who was in 
their custody at Falkland Castle, ])ut both were oflicially declared 
guiltless by the parliament. I n that year Douglas raided England 
and was taken prisoner at Homildon Hill by the Percy s. He 
fought on ihc side of his captors at Shrewsbury (1403), end was 
taken prisoner by the English king Henry IV. He became 
reconciled during his captivity with the earl of March, whose lands 
had been conferred on Douglas, but were now, with the exception 
of Anmmdale, restored. He ix turned to Scotland in 1409, but 
was in constant communication with the English Court for the 
release of the captive king James 1 . In 1412 he had visited Paris, 
when he entered into a personal alliance w ith John the Fearless, 
duke of Burgundy, and in 1423 he commanded a contingent of 
10,000 Scots sent to the help of Charle.s VII. against the English. 
He was made lieutenant-general in the French army, and received 
the pecrage-duchy of Touraine w ith remainder to his heirs-male. 
The new duke was defe»ated and slain at Verneuil (1424) with his 
second son, James; his jiersistent ill-luck earned him the title 
of tlie Tyneinan (the losjcr). 

Archibald, 5TH Earl of Douglas; (c. 1391-1439), succeeded 
to his father’s English find Scottish honours, though he never 
touched the revenues of Touraine. He ought at Ikiugc in 1421, 
and was made count of Longueville in Normandy. 

TIis two sons, William, 6th Eari. (1423.^ 1440), and David, 
were little more than boys at the time ot tlieir father's death in 
1437. They can hardly have 1 een guilty of any real ofTcnce when, 
on the 24th of November 1440, they were summoned to court by 
Sir William C'richton, lord chancellor of Scotland, and, after a 
mock trial in the young king’s presence, were beheaded forthwith 
in the courtyard of Edinburgh Castle. This murder broke up the 
dangerous power wielded by the Douglases. The lordships of 
Annandale and Bothwell fell to the crow n ; Galloway to the earl’s 
sister Margaret, the “ Fair Maid of Galloway ” ; while the 
Douglas lands passed to his great-uncle James Douglas, 7TI1 
Earl of 1 )ougla.s, called the Gross,” of Balvany (1371-1444)1 
lord of Abercorn and Aberdour, carl of Avcjndale (cr. 1437)1 
younger son of the 3rd earl. 

The latter’s sons, William (c. 1425-1452) James (1426- 
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1488)^ became 8th and 9th earls respectively ; Archibald became 
earl of Moray by marriage with Elizabeth Dunbar, daughter and 
co-heircss of James, earl of Moray ; Hugh was creat^ earl of 
Ormond in 1445 f Balvany ; Henry became 

bishop of Dunkeld. 

The power of the Black Douglases was restored by the 8th earl, 
who recovered Wigtown, Galloway and Bothwell by marriage (by 
papal dispensation) with his cousin, the Fair Maid of Galloway. 
He was soon high in favour with James II., and procured the 
disgrace of Crichton, his kinsmen’s murderer, by an alliance with 
his rival, Sir Alexander Livingstone. In 1450 James raided the 
earl’s lands during his absence on a pilgrimage to Rome ; but 
their relations seemed outwardly friendly until in 1452 the king 
invited Douglas to Stirling Castle under a safe-conduct, in itself, 
however, a proof of strained relations. There James demanded 
the dissolution of a league into which Douglas had entered with 
Alexander Lindsay, the “ Tiger ” earl (4th) of Crawford. On 
Douglas’s refusal the king murdered him (February 22) with his 
own hands, the courtiers helping to despatch him. The tales of 
the hanging of Sir Herbert Henries of Terregles and the murder 
of McLellan of Bombie by Douglas rest on no sure evidence. 

James Douglas, 9TM Earl (and last), denounced his brother’s 
murderers and took up arms, but was obliged by the desertion of 
his allies to submit. He obtained a papal dispensation to marry 
his brother’s widow, in order to keep the family estates together. 
He intrigued with the English court, and in 1455 rebelled once 
more. Meanwhile another branch of the Douglas family, known 
as the Red Douglas, had risen into importance (see Angus, earls 
of), and George Douglas, 4th carl of Angus (d. 1463), great- 
grandson of the 1st earl of Douglas, took sides with the king 
against his kinsmen. James Douglas, again deserted by his chief 
allies, fled to England, and his three brothers, Ormond, Moray 
and Balvany, were defeated by Angus at Arkinholm on the Esk\ 
Moray was killed, Ormond taken prisoner and executed, while 
Balvany escaped to England, 'rheir last stronghold, the Thrieve 
in Gallow^ay, fell, and the lands of the Douglases were declared 
forfeit, and were divided among their rivals, the lordship of 
Douglas falling to the Red Douglas, 4th earl of Angus. In 
England the earl of Douglas intrigued against his native land ; he 
was employed by Edward IV. in 1461 to negotiate a league with 
the western highlanders against the Scottish kingdom. In 1484 
he was taken prisoner while raiding southern Scotland, and was 
relegated to the abbey of Lindores, where he died in 1488. 

The title of Douglas was restored in 1633 when William, tith 
carl of Angus ( 1589-1660), was created isT Marquess of 
DouciLAs by Charles I. In 1645 he joined Montro.se at Philip- 
haugh, and was imprisoned in 1646 at Edinburgh C^istle, only 
obtaining his release by signing the Covenant. His eldest son, 
Archibald, created carl of (irmond. Lord Bothwell and Hartside, 
in 1651, predeceased his father ; Lord James Douglas (c. 1617- 
1645) and his half-brother, Lord George Douglas (c. 1636-1692), 
created carl of Dumbarton in 1675, successively commanded 
a Scots regiment 1 in the French service. William (1635-1694), 
created earl of Selkirk in 1646, became 3rd duke of Hamilton after 
his marriage (1656) with Anne, duchess of Hamilton in her own 
right. By the failure of heirs in the elder branches of the family 
the dukes of Hamilton (^.v.) lx;camc hcirs-malc of the house of 
Douglas. 

James Douglas, ^nd Marquess of Douglas (1646-1700), 
succeeded his grandfather in 1660. His eldest son, John, by 
courtesy earl of Angus, raised a regiment of 1200 men, first known 
as the Angus regiment, later as the Cameronians (26th Foot). 
He was killed at its head at Steinkirk in 1692. The younger son, 
Archibald, 3RD Marque.ss (1694-1761), was created duke of 
Douglas in 1703, but the dukedom became extinct on his death, 
without heirs, in 1761. He was a consistent supporter of the 
Hanoverian cause, and fought at Sheriffmuir. The heir -pre- 
sumptive to the Douglas estates was his sister. Lady Jane Douglas 
(1698-1753), who in 1746 secretly married Colonel, afterwards 
Sir, John Ste.uart of Grandtully, by whom she had twin sons, born 

' 'rransfemxl to the British service in i6(>9 and eventually known 
as tlu‘ Royal Scots regiment. 


in Paris in 1748. These children were alleged to be spurious, and 
when Lady Jane and the younger of the two boys died in 1753, 
the duke refused to acknowledge the survivor as his nephew ; 
but in 1760 he was induced, under the influence of his wife, to 
revoke a will devising the estates to the Hamiltons in favour of 
Lady Jane’s son, Archibald James Edward Steuart (1748-1827), 
1st baron Douglas of Douglas (cr. 1790) in the British peerage. 
The inheritance of the estates was disputed by the Hamiltons, 
representing the mule line, but the House of Lords decided in 
favour of Douglas in 1 769. Three of his sons succeeded Archibald 
Douglas as Baron Dougl^, but as they left no male issue the title 
passed to the earls of Home, Cospatrick Alexander, 11th earl of 
Home, having married a granddaughter of Archibald, 1st Baron 
Douglas. Their descendants, the carls of Home, represent the 
main line of Douglas on the female side. 

Authokitius David Hume of Godscroft (1560 ?-i63o), who was 

secretary to Archibald Douglas. 8th i:arl of Angus, wrote a History 
of the House and Race of Douglas and Angus, printed under his 
daughter’s superintendence (Edinburgh, i(^). He was a partial 
historian, and his account can only l>e accepted with caution. 
Modem authorities arc Sir William Fraser. The Douglas Booh (4 vols.. 
Edinburgh. 1885). and Sir H. Maxwell, History of the House of 
Douglas (2 vols., 1902). See also G. E. C.[okayne]’s Peerage, and 
Douglas's Scots Peerage ; Calendar of State Papers, Scottish Series, 
The Hamilton Papers, &c. 

DOUGLAS, SIR CHARLES, Bart. (d. 1789), British admiral, 
a descendant of the Scottish earls of Morton, was promoted 
lieutenant in the navy on the 4th of December 1753. Nothing is 
knf)wn of his early life. He became commander on the 24th of 
February 1759, and attained to post rank in 1761 . When the War 
of American Independence began, he took an active part in the 
defence of Canada in 1775, and he afterwards commanded the 
“ Stirling C'astlc ” 64 in the battle of the Ushant, 27th of July 
1778. His reputation is based first on the part he played in the 
battle of Dominica, 12th of April 1782, and then on the improve- 
ments in gunnery which he introduced into the British navy. 
It appears from the testimony of Sir F, Thesiger (d. 1805), who 
was present on the quarter-deck of the flagship, that Sir Charles 
Douglas, who was then captain of the fleet, first pointed out to 
Rodney the possibility and the advantage of passing through 
the French line. His advice was taken with reluctance. On the 
other hand, Txird Hood accuses Douglas of living in such abject 
fear of his admiral that he did not venture to .speak with the 
freedom which his impr)rtant post entitled him to take. Ilis more 
certain claim to be ranked high among naval officers is founded 
on the many improvements he introduced into naval gunnery. 
Some account of these will be found in the writings of his son. 
He liecame rear-admiral on the 24th of September 1787, and died 
suddenly of apoplexy in February 1 789. He was made a baronet 
for his services in the West Indies. 

There is a life of Sir Charles Douglas in Charnock. Biogr. Nav, 
vi. 427. 

DOUGLAS, GAVIN (1474 ?-i522), Scottish poet and bishop, 
third son of Archibald, 5th earl of Angus (called the “ great earl of 
Angus ” and “ Bell-the-Cat ”), was born r. 1474, probably at one 
of his father’s seals. He was a student at St Andrews, 1489-1494, 
and thereafter, it is supposed, at Paris. In 1496 he obtained the 
living of Monymusk, Aberdeenshire, and later he became parson 
of Lynton (fnod. Linton) and rector of Hunch {mod. Prestonkirk), 
in East Lothian : and about 1501 was preferred to the deanery or 
provostship of the collegiate church of St Giles, Edinburgh, which 
he held with his parochial charges. From this date till the battle 
of Hodden, in September 1513, he appears to have been occupied 
with his ecclesiastical duties and literary work. Indeed all the 
extant writings by which he has earned his place as a poet and 
translator belong to this period. After the disaster at Flodden he 
was completely absorbed in public business. Three weeks after 
the battle he, still provost of St Giles, was admitted a burgess of 
Edinburgh, his father, the “ Great Earl,” being then civil provost 
of the capital. The latter dying soon afterwards (January 1514) 
in Wigtownshire, where he had gone as justiciar, and his son 
having been killed at Flodden, the succession fell to Gavin’s 
nephew Archibald (6th earl). The marriage of this youth to 
James IV.’s widow on the 6lh of August 1514 did much to 
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identify the Douglases with the English party in Scotland, as 
against the French party led by Albany, and incidentally to 
determine the political career of his uncle Gavin . During the first 
weeks of the queen’s sorrow after the battle, Gavin, with one or 
two colleagues of the council, acted as personal adviser, and it 
may be taken for granted that he supported the pretensions 
of the young earl. His own hopes of preferment had been 
strengthened by the death of many of the higher clergy at 
Flodden. The first outcome of the new connexion was his 
appointment to the abbacy of Aberbrothoc'.k by the queen regent, 
before her marriage, probably in June 1514. Soon after the 
marriage she nominated him archbishop of St Andrews, in 
succession to Elphinstone, archbishop-designate. But Hepburn, 
prior of St Andrews, having obtained the vote of the chiipter, 
expelled him, and was himself in turn expeLed by Forman, 
bishop of Moray, who had been nominated by the pope. In the 
interval, Douglas’s rights in Abcrbrotho(-k had been transferred 
to James Beaton, archbishop of Glasgow, and he was now without 
title or temporality. The breach between the queen’s party and 
Albany's had widened, and the queen’s advisers had begun an 
intrigue with England, to the end that the royal widow and 
her young son should be removed to Henry’s court. In those 
delil^rations Gavin Douglas took an active part, and for this 
reason stimulated the opposition which successfully thwarted his 
preferment. 

In January 1515 on the dxilh of George Brown, bishop of 
Dunkeld, Douglas’s hopes revived. The queen nominated him 
to the sec, which he ultimately obtained, though not without 
trouble. For the earl of Atholc had forced his brother, Andrew 
Stewart, prebendary of C'raig, upon the chapter, and had put him 
in possession of the bishop’s palace. The queen appealed to the 
pope and was si'conded by her brother of England, with the result 
that the pope’s sanction was obtained on the i8th of February 
1515. Some of the correspondence of Douglas and his friends 
incident to this transaction was intercepted. When Alliany came 
from France and assumed the regency, these documents and the 
“ purchase ” of the bishopric from Rome contrary to statute were 
made the basis of an attack on Douglas, who was imprisoned in 
Edinburgh Castle, thereafter in the castle of St Andrews (under 
the charge of his old opponent. Archbishop Hepburn), and later 
in the castle of Dunlmr, and again in Edinburgh. 'Ihe pope’s 
intervention procured his release, after nearly a year’s imprison- 
ment. ITie queen meanwhile had retired to England. After 
July 1516 Douglas apj)ears to have been in possession of his .see, 
and to have patched up a diplomatic peace with Albany. 

On the 17th of May 1517 the bishop of Dunkeld proceeded with 
Albany to Fnince to conduct the negotiations which ended in 
the treaty of Rouen. He was back in Scotland towards the end 
of June. Albany’s longer absence in France permitted the party- 
faction of the nobles to come to a head in a plot by the earl of 
Arran to seize the earl of Angus, the queen’s husband. The issue 
of this plot was the well-known fight of “ Clear-the-Causeway,” 
in which Gavin Douglas’s part stands out in picturc.sque relief. 
The triumph over the ITamiltons had an unsettling effect upon the 
earl of Angus. He made free of the queen’s rents and aliductcd 
Lord Traquair’s daughter. The queen set about to obtain a 
divorce, and used her influence for the return of Albany as a 
means of undoing her husband’s power. Albany’s arrival in 
November 1521, with a large body of French men-at-arms, 
compelled Angus, with the bishop and others, to flee to the 
Borders. From this retreat Gavin Douglas was sent by the earl 
to the English court, to ask for aid against the French party and 
against the queen, who was reported to be the mistress of the 
regent. Meanwhile he was deprived of his bishopric, and forced, 
for safety, to remain in England, where he effected nothing in the 
interests of his nephew. The declaration of war by England 
against Scotland, in answer to the recent Franco-Scettish negotia- 
tions, prevented his return. His case was further complicated by 
the libellous animosity of Beaton, archbishop of St Andrew's 
(whose life he had saved in the “ Clear-the-Causeway ” incident), 
who was anxious to thwart his election to the archbishopric of St 
Andrews, now vacant by the death of Forman, In x 52 2 Douglas 
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was stricken by the plague which raged in I.ondon, and died at 
the house of his friend Lord Dacrc. During the closing years 
of exile he was on intimate terms with the historian Polydorc 
Vergil, and one of his last acts was to arrange to give Polydorc a 
corrected version of Major’s account of Scottish affairs. Douglas 
was buried in the church of the Savo)-, where a monumental brass 
(removed from its proper site after the fire in 1864) still records his 
death and interment. 

Douglas’s literal^’' work, now his chief claim to Ix' remembered, 
belongs, as has been stated, to the period 1501-1513, when he was 
provost of St Giles. He left four poems. 

1. The Police of Honour, his earliest work, is a piece of the 
liiter t>'pe of dream-allegory, extending to over 2000 lines in nine- 
lined stanzas. In its descriptions of the various courts on their 
way to the pakice, tind of the poet’s adventures-^ first, when he 
incautiously slanders the court of Venus, juid later when after his 
pardon he joins in the procc*ssion and ixisses to see the glories of 
the palace— the poem carries on the literary traditions of the 
courts of love, as shown especially in the “ Romaunt of the Rose ” 
and “ The lions of Fume.” Tlie. ptiem is dedicated to James IV., 
not without some lesson in commendiition of virtue and honour. 
No MS. of the poem is extant. The earliest known edition 

1553) was printed at London by William Copland ; an Edin- 
burgh edition, from the press of Henry Charleris, followed in 
*579- E'rom certain indications in the latter and the evidence 
of some odd leaves disco vcired by David Laing, it has Ixjen con- 
cluded that there was an earlier Edinburgh edition, which has 
been ascribed to Thoiruis Davidson, printer, and dated r. 1 540. 

2. King Hart is another example of the later allegory, and, as 
such, of higher literary merit. Its subject is human life tijld in 
the allegory of King Heart in his ciustle, surrounded by hi.s five 
servitors (the .senses), Queen Plesaiu^e, Foresight and other 
courtiers. Tlie poem runs to over 900 lines and is written in 
eight-lined stanzas. Tlie text is pre.servtrd in the Maitland folio 
MS. in the Pepysian library, Cambridge. It is not known to 
have Ixen printed before 1786, when it ap])eared in Pinkerton’s 
Ancient Scotish Poems, 

3. Conscience is in four seven-lined stanzas. Its subject is the 

conceit ’ that men first clipped away the “ con ” from “ con- 
science ” and left “ science ” and “ na mair.” llien th(?y lost 
“ sci,” and had nothing but “ ens ” (“ that schrew. Riches and 
geir ”). 

4. Dougkis’s longest, last, and in some re.spects most im- 
portant work is his translation of the Aeneid, the first version 
of a great ckissic poet in any English dialect. The work includes 
the thirteenth Ijook by Mapheus Vegius ; and ca(*h of the 
thirteen books is introduced by a prologue. The subjects and 
styles of the.se prologu(;s show great variirty : some ap|K;ai' to lie 
literary exerri.scis with little or no coniu xion with the liooks which 
they introduce, and were perhaps written earlier and for other 
purposes. In the first, or general, jaologue, Douglas claims a 
higher pfisition for Viigil than for his master ( haiu.cr, and attecks 
Caxton for his inadetjuate rendering of a French tran.slii.tion of the 
Aeneid. That Douglas undertook this work and that he makes a 
plea -for more ;>ccurate scholarship in the translaticm have been 
the basis of a prevalent notion that he is a Humanist in .spirit and 
the first exponent of Renai.s.sance doctrine in Sc'ottish literature. 
Careful study of the text will not supp'^rt this view. Douglas 
is in all importent respects even more !)f a medievalist than 
his contemporaries; and, like Henry.son and Dunbar, strictly 
a member of the allegorical school and a follower, in the most 
generous way, of Chaucer’s art. There are several early MSS. 
of the Aeneid extant : {a) in the library of Trinity Colleg(t, 
Cambridge, c. 1525, (/>) the Elphynstoun MS. in the library of the 
university of Edinburgh, c. 1525, {c) the Ruthven MS. in the 
same collection, c, 1535, (d) in the library of Lanil)(.tli Palace, 
1545-1 546. The first printed edition appeared in London in 1 553. 
An Edinburgh edition was issued from the press of Thomas 
Ruddiman in 1710. 

For Douglas's career see, in addition to the public records niui 
general histories. Bishop Sage's Life in Ruddiman's edition. 
by John Small in the first volume of his edition of the Works o! uavsn 
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Douglas (4 vols.. 1874, the only collected edition of Douglas's works^. 
A new edition of the texts is much to be desired. On Dougla s 

g lace in Scottish literature aee Scotland : Scottish Literature, also 
Gregory Smith's Transition Period (1900) and chapters in the 
Cambridge History of English Literature, vol. ii. (1908). P. Lange's 
dissertation Chaucer's Einftuss auf die OrigincUdichtungen des Schotten 
Gavin Douglas (Halle. 1882) draws attention to Douglas’s indebted: 
ness to C^ucer. I'urther discus.sion of the question of Douglas's 
alleged Humani.sm will be found in Coiirthope's History of English 
Poetry, i. (1895), T. F. Henderson's Scottish Vernacular Literature 
(iSgS), and J. H. Millar’s Literary History of Scotland (1903). For the 
language of the poems see G. Gregory Smith’s Specimens of Middle 
5<;of5 (1902). (G. G. S.) 

DOUGLAS, SIR HOWARD, Bart. (1776-1861X British genew, 
younger son of Admiral Sir Charles Douglas, w'as bom at Gosport 
in 1776, and entered the Royal Military Academy in 1790. He 
was commissioned second lieutenant in the Royal Artillery in 
1794, becoming first lieutenant a few months later. In 1795 he 
was shipwrecked while in charge of a draft for Canada, and lived 
with his men for a whole winter on the Labrador coast. Soon 
after his return to England in 1799 he was made a captain- 
lieutenant, and in the same year he married. In his regimental 
service during the next few years, he was attached to all branches 
of the artillery in succession, becoming captain in 1804, after which 
he was placed on half-pay to serve at the Royal Military College. 
Douglas was at this time (1804) appointed to a majority in the 
York Rangers, a corps immediately afterwards reduced, and he 
remained on the roll of its officers until promoted major-general. 
The senior department of the R.M.C. at High Wycombe, of which 
he was in charge, was the forerunner of the Staff College. Douglas, 
since 1806 a brevet lieutenant-colonel, served in 180^1809 in the 
Peninsula and was pn^sent at Corunna, after which he took part 
in the Walcheren expedition. In 1809 he succeeded to the 
baronetcy on the death of his half-brother. Vice-admiral Sir 
William Henry Douglasl In 1812 he was employed in special 
missions in the north of Spain, and took part in numero\is minor 
operations in this rcgitin, but he vras soon recalled, the home 
government deeming his services indispensable to the Royal 
Military College. He Ix-camo brevet colonel in 1814 and C.B. 
in 1815. In 1816 appeared his Essay on the Principles and 
Construction of Military Bridges (subsequent editions 1833, 1853) ; 
in 1819, Observations on the Motives^ Errors and Tendency of M. 
Camot^s System of Defence^ and in the folk)wing year, his Treatise 
on Naval Gunnery (of which numerous editions and translations 
appi’ared up to the general introduction of rifled ordnance). In 
1821 he was promoted major-general. Douglas's criticisms of 
Carnot led to an important experiment being carried out at 
Woolwich in 1822, and his Naval Gunnery became a standard 
text-book, and indeed first drew attention to the subject of which 
it treated. From 1823 to 1831 Sir Howard Douglas was governor 
of New Brunswick, and, while there, he had to deal with the 
Maine lioundary dispute of 1828. He also founded Fredericton 
College, of which he was the first chancellor. On his return to 
Eiiropt^ he was employed in various missions, and he published 
about this time Naval Evolutions, a controversial work dealing 
with the question of “ breaking the line ” (London, 1832). From 
1835 to 1840 Douglas, now a G.C.M.G., was lord high com- 
missioner of the Ionian Islands, where, amongst other reforms, he 
introduced a new code of laws. In 1837 he became a lieutenant- 
general, in 1840 a K.C.B., in 1841 a civil G.C.B., and in 1851 a 
^neral. From 1842 to 1847 Douglas sat in parliament, where he 
took a prominent paft in dcKates on military and naval matters 
and on the corn laws. He was frequently consulted on important 
military questions. His later works included Observations on the 
Modern System of Fortification, (London, 1859), and Naval 
Warfare Under Steam (London, 1858 and i860). He died on the 
9th of November 1861 at Tunbridge Wells. Sir Howard Douglas 
was a F.R.S., one of the founders of the R.G.S., and an honorary 
D.C.L. of Oxford University, Shortly Ijefore his death he 
declined, the offer of a military G.C.B. 

See S. W. Fnllom, Life of Sir Howard Douglas (London, 1862), and 
Gentletnan's Magazine. 3rd series, xii. 90-92. 

DOUGLAS, JOHN Scottish man of letters and 

Anglican bishop, was the son of a small shopkeeper at Pittenweem, 
Fife, where he was bom on the 14th of July 1721. He was 


educated at Dunbar and at Balliol College, Oxford, where he took 
his M.A. degree in 1743, and as chaplain to the 3rd regiment 
of foot guards he was at the battle of Fontenoy, 1745. He then 
returned to Balliol as a Snell exhibitioner ; became vicar of High 
Erjcall, Shropshire, in 1750 ; canon of Windsor, 1762; bishop of 
Carlisle, 1787 (and also dean of Windsor, 1788); bishop of 
Salisbury, 1791. Other honours were the degree of D.D., 1758, 
and those of F.R.S. and F.S.Ai in 1778. Douglas was not con- 
spicuous as an ecclesiasticaladministrator,preferring to his livings 
the delights of London in winter and the fashionable watering- 
places in summer. Under the patronage of the earl of Bath he 
entered into a good many literary controversies, vindicating 
Milton from W. I^auder’s charge of plagiarism (1750), attacking 
David Hume’s rationalism in his Criterion of Miracles (1752), and 
the Hutchinsonians in his Apology for the Clergy (1755). He also 
edited Captain Cook’s Journals, and Clarendon’s Diary and 
Letters (1763). He died on the 1 8th of May 1807, and a volume of 
Miscellaneous Works, prefaced by a short biography, was published 
in 1820. 

DOUGLAS, STEPHEN ARNOLD (1813-1861), American 
Statesman, was bom at Brandon, Vermont, on the 23rd of April 
1813. HLs father, a physician, died in J uly 1813, and the boy was 
under the care of a bachelor uncle until he was fourteen, when his 
uiicle married and Douglas was thrown upon his own resources. 
He was apprenticed to a cabinetmaker in Middlebury, Vt., and 
then to another in Brandon, but soon abandoned this trade. He 
attended schools at Brandon and ('ananduigua(N.Y.), and began 
the study of law. In 1833 he went West, iuid finally settled in 
Jacksonville, Illinois, where he was admitted to the bar in March 
1834, and obtained a large practice. From the first he took an 
active interest in politics, identifying himself with the Jackson 
Democrats, and his rise was remarkably rapid even for the Middle 
West of that period. In 1 ^'ebruary 1835 he was elected public 
prosecutor of the first judickl circuit, the most important at that 
time in Illinois ; in 1835 he was one of several Democrats in 
Morgan county to favour a state Democratic convention to elect 
delegates to the national convention of 1836 — an important move 
toward party regularity ; in December 1836 he became a member 
of the state legislature. In 1837 he was appointed by President 
Van Buren registrar of the land office at Springfield, which liad 
just become the state capital. In 1840 he did much to carry the 
state for Van Buren ; and for a few months he was secretary of 
state of Illinois. He was a judge of the supreme court of Illinois 
from 1841 to 1843. In 1843 he was elected to the national House 
of Representatives. 

In Cofigress, though one of the youngest members, he at once 
sprang into prominence by his clever defence of Jackson during 
the consideration by the House of a bill remitting the fine 
imposed on Jackson for contempt of court in New Orleans. He 
w'as soon recognized as one of Ihe alilest and most energetic of the 
Democratic leaders. An enthusiastic believer in the destiny 
of his country and more especially of the West, and a thorough- 
going expansionist, hC heartily favoured in Congress the measures 
which resulted in the annexation of Texas and in the Mexican 
War — in the discussion of the annexation of Texas he suggested 
as early as 1845 states to be admitted should come 

in slave or free, as their people should vote when they applied 
to Congress for admission, thus foreshadowing his doctrine of 
“ Popular Sovereignty.” He took an active share in the Oregon 
controversy, asserting his unalterable determination, in spite 
of President Polk’s faltering from the declaration of his party’s 
platform, not to yield up one inch ” of the territory to Great 
Britain, and advocating its occupation by a military force ; 
indeed he consistently regarded Great Britain as the natural and 
foremost rival of the United States, the interests of the two 
nations, he thought, being always opposed, and few senators 
fought more vigorously the Clayton-Bulwer Treaty or Great 
Britain’s reassertion of the right of search on the high seas. He 
ardently supported the policy of making Federal appropriations 
(of land, but not of money) for internal improvements of a 
national character, being a prominent advocate of the con- 
struction, by government aid, of a trans-continental railway, 
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and the chief promoter (1850) of the Illinois Central ; in 1854 he 
suggested that Congress should impose tonnage duties from which 
towns and cities might themselves pay for harbour improvement^ 
&c. To him as chairman of the committee on territories, at first 
in the House, and then in the Senate, of which he became a 
membet in December 1847, it fell to introduce the bills for 
admitting Texas, Florida, Iowa, Wisconsin, Mmnesota, California 
and Oregon into the. Union, and for organizing the territories of 
Minnesota, Oregon, New Mexico, Utah, Washington, Kansas and 
Nebraska^ In 1848 he introduced a bill proposing that all the 
territory acquired- from Mexico should be admitted into the 
Union as a single state, and upon the defeat of this bill proposed 
others providing for the immediate admission of parts of this 
territory. 

In the bitter debates concerning the keenly disputed question 
of the permission of slavery in the territories, Douglas was 
particularly prominent. Against slavery itself he seems never to 
have had any moral antipathy ; he married (1847) the daughter ^ 
of a slaveholder, Colonel Robert Martin of North Carolina, and a 
cousin of Douglas’s colleague in Congress, D. S. Reid ; and his 
wife and children were by inheritance the owners of slaves, though 
he himself never was. He did more probably than any other 
one man, except Henry Clay, to secure the adoption of the 
Compromise Measures of 1850. In 1849 the Illinois legislature 
demanded that its representatives and senators should vote for 
the prohibition of slavery in the Mexican cession, but next year 
this .sentiment in Illinois had grown much weaker, and, both 
there and in Congress, Douglas’s name was soon to become 
identified with the so-called “ popular sovereignty ” or “ Sf[uatter 
sovereignty ” theory, previously enunciated by Lewis Cass, by 
which each territory was to be left to decide for itself whether it 
should or should not have slavery. In 1850 his power of specious 
argument w'on back to him his Chicago constituents who had 
violently attacked him for not opposing the Fugitive Slave I^aw. 

The bill for org.anizing the territories of Kansas and Nebraska, 
which Douglas reported in January 1854 and which in amended 
form was signed by the president on the 30th of May, reopened 
the whole slavery dispute — ^wantonly, his enemies charged, for the 
purpose of securing Southern support, — and caused great popular 
excitement, as it repealed the Missouri Compromise, and declared 
the people of “ any state or territory ” “ free to form and regulate 
their domestic institutions in their own way, subject only to the 
Constitution of the United States.” The passage of this Kansas- 
Nebraska Bill, one of the most momentous in its consequences 
ever passed by the Federal Congress, was largely a personal 
triumph for Douglas, who showed marvellous energy, adroitness 
and resourcefulness, and a genius for leadership. There was great 
indignation throughout the free states ; and even in Chicago 
Douglas was unable to win for himself a hearing before a public 
meeting. In 1852, and again in 1856, he was a candidate for the 
presidential nomination in the national Democratic convention, 
and though on both occasions he was unsuccessful, he received 
strong support. In 1857 he broke with I’resident Buchanan and 
the “ administration ” Democrats and lost much of his prestige in 
the South, but partially restored himself to favour in Uie North, 
and especially in 1 llinois, by his vigorous opposition to the method 
of voting on the Lecompton constitution, which he maintained 
to be fraudulent, and (in 1858) to the admission of Kansas into 
the Union under this constitution. In 1858, when the Supreme 
Court, after the vote of Kansas against the Lecompton con- 
stitution, had decided that Kansas was a “ slave territory, thus 
quashing Douglas’s theory of popular sovereignty,” he engaged 
in Illinois in a close and very exciting contest for the senatonship 
with Abraham Lincoln, the Republican candidate, whom he met 
in a series of debates (at Ottawa, Freeport, Jonesboro, Charleston, 
Galesburg, Quincy and Alton), in one of which, that at Freeport, 
Douglas was led to declare t^t any territory, by ** unfriendly 

^ Her death in 1853 was a great blow to him and embittered him. 
In November 1856 he married’ Addle Cutts, a Maryland belle, a grand- 
niece of Polly Madison, and a Roman Catholic, who became the 
leader of Washington scx:icty, especially in the winter of 1857-1858. 
when DoughiA was in revolt against Buchanan. 
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legislation,” could exclude slavery, no matter what the action of 
the Supreme Court. This, the famous “ Freeport Doctrine,” lost 
to Douglas the support of a large element of his party in the South^ 
and in Illinois his followers did not poll so large a vote as Lincoln^s^ 
Douglas, however, won the senatorship by a vote in the logisla* 
ture of 54 to 46. In the Senate, he was not reappointed chairman 
of the committee on territories. In i860 in the Democratic 
national convention in Charleston the adoption of Douglas's 
platform brought about the withdrawal from the convention of 
Alabama, Mississippi, Louisiana, South Carolina, Florida, Texas 
and Arkansas. The convention adjounicd to Baltimore, where 
the Virginia, North Carolina, Tennessee, Kentucky and Maryland 
delegations left it, and where Douglas was nominated for the 
presidency by the Northern Democrats ; he campaigned 
vigorously but hopelessly, boldly attacking disunion, and in the 
election, though he received a popular vote of 1,376,957, he 
received an electoral vote of only 12 — Lincoln receiving 180, 
Douglas urged the South to acquiesce in Lincoln’s election. 
On the outbreak of the Civil War, he denounced secession as 
criminal, and was one of the strongest advocates of maintaining 
the integrity of the Union at all hazards. At Lincoln’s request he 
undertook a mission to the border states and the North-west to 
rouse the spirit of Unionism ; he spoke in West Virginia, Ohio 
and Illinois. He died on the 3rd of June 1861 at Chicago, where 
he was buried on the shore of Lake Michigan ; the site was 
afterwards bought by the state, and an imposing monument 
with a statue by l.conard Volk now stands over his grave. 

In person Douglas was conspicuously small, l>eing hardly five 
feet in height, but his large head and massive chest and shoulders 
gave him tlie popular sobriquet “ The Little Giant.” His voice 
was strong and carried far, he had little grace of delivery, and his 
gestures were often violent. As a resourceful political leader, and 
an adroit, ready, skilful tactician in debate, he has had few equals 
in American history. 

See Alli?n Johnsoir.s Stephen A. Douglas : A Study in American 
Politics (New York, 1908), W. (I. Brown's Stephen Arnold Douglas 
(Boston. i(>02), and an excelliMil nr view of his later life in James Ford 
Rhodes’s History of the United States front the Compromise of jS^o 
(New York i8()3-ic)o6) ; also P. O. Ray. Pepeal of the Missouri 
Compromise (Clevelaml, Ohio, 1909), and E. C. Carr, Stephen A. 
Douglas (Chicn.»^o, igcx^). 

DOUGLAS, the capital of the Isle of Man, a municipal borough 
and a favourite watering-place. J^op. (1901) 19,223. It stands 
on a fine semicircular bay on the east coast of the island, at the 
cx>mmon mouth of two streams, the Awin-Dhoo and Awin-Gla.ss, 
62 m. W’.N.W. of Fleetwood and 80 m. N.W. of Liverpool. The 
older streets are irregular and narrow, but the town has greatly 
extended in modern times, with numerous terraces of good 
dwelling-houses. A fine parade sw'eeps round the bay, wliich, 
from Derby Castle on the north to Douglas Head on the south, 
has a circuit exceeding 2 in. I^)vv hills, penetrated by the 
valleys of the Dhoo and Glass, encircle thci town on the north, 
west and south, the .southern spur projecting seaward in the 
promontory of Douglas Hetul. The harbour, in the river mouth, 
lies immediately north of this ; vessels drawing 9 ft. may enter it 
during neap tides, and those drawing 13 ft. during spring tides. 
A castellated building, called the Tower of Refuge, erected in 
1832, marks the dangerous Conister rocks, north of the harbour 
entrance. The Battery pier protects the entrance on the south- 
west, and there is a short pier (the Red pier) within the harbour, 
while the Victoria pier on the north, at which passengers can land 
and embark at all heights of the tide, was erected in 1872. There 
is regular daily coinnuinication with Liverpool by the steamers of 
the Isle of Man Steam Packet Company, and during the sea.son 
there are connexions with Fleetwood, Barrow, Dublin, Belfast 
. and Glasgow. Douglas is connected by electric tramway north- 
I ward with T-axey, the .summit of the mountain of Snacfell and 
Ramsey j and southward with Port Sodcrick, while the Isle of 
Man railway runs to Peel in the west, and ('astletown and Port 
Erin in the south-west. The town has services of cable and 
horse trams. The various popular attractions of Douglas 
include theatres, dancing halls, a race-course and two golf links, 
Howstrake and Quarter Bridge. The shore of the bay is of firm 
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sand (covered at high tide)^ and the sea-bathing is good. Among 
buildings and institutions in Douglas may be mentioned the 
legislative buildings (1893), (1899), the large free 

library, the court house and the Isle of Man hospital. Castle 
Mona, erected in 1804 by John, 4th duke Arrol and lord of 
Man, is transformed into an hotel. St George's church, the oldest 
remaining in Douglas, dates from 1780. Douglas was incorporated 
in 1895, and is governed by a mayor, six aldermen and eighteen 
councillors. 

DOUGLAS, a village of I^narkshirc, Scotland. Pop. (1901) 
1206. It is situated on Douglas water, 3 m. from Douglas station 
on the branch line from Carstairs to Ayr, ii m. by road S.S.W. of 
Lanark. It is a place of ancient iispect, bearing evident signs of 
decay, but possesses peculiar interest as the original home of the 
great Douglas family. Of the old castle, Scott’s Castle Dangerous y 
only a tower exists. The stronghold repeatedly changed hands 
during the wars waged against Edward I. for the independence 
of Scotland. The modern castle is the seat of the carl of Home. 
Only the choir and spire remain of the 12th-century church of 
St Bride, the patron saint of the ] )ouglases. The vault beneath 
the choir was, until 1761, the burial-place of the family, and it 
contains a silver case said to hold the ashes of the heart of the 
"good Sir James'* (1286" 1330). In 1879 the choir was restored and 
the tombs (including that of Sir James Douglas) repaired. David 
Hackston of Rathillct, the Covenanter, is stated to have been 
captured in the village (in a house still standing) after the battle 
of Aird’s Moss in 1680. On the hill of Auchensaugh (1286 ft.), 
2\ m. S.E., the Cameronians assembled in 1712 to renew the 
Solemn I«caguc and Covenant. This gathering, the “ Auchensaugh 
Wark,” as it was called, led up to the secession of the Reformed 
Presbyterians from the Kirk. 

DOUGLASS, FREDERICK (1817-1895), American orator and 
journalist, was born in Tuckahoe, Talbot county, Maryland, 
probably in February 1817. His mother was a negro slave of 
exceptional intelligence, and his father was a white man. Until 
nearly eight years of age, he was under the care of his grand- 
mother ; then he lived for a year on the plantation of Colonel 
Edward Lloyd, of whose vast estate his master, Captain Aaron 
Anthony, was manager. After a year he was sent to Baltimore, 
where he lived in the family of Hugh Auld, whose brother, 
Thomas, had married the daughter of Captain Anthony ; Mrs 
Auld treated him with marked kindness and without her husband's 
knowledge began teaching him to read. With money secretly 
earned by blacking boots he purchased his first book, the 
Columbian Orator ; he soon learned to write “ free passes ” for 
runaway slaves. Upon the death of ( aptain Anthony in 1833, 
he was sent back to the ])lantation to serve Thomas Auld, 
who hired him out for a year to one Edward Covey, who had a 
wide reputation for disciplining slaves, but who did not break 
Frederick’s spirit. Although a new master, W’illiam Freeland, 
who owned a large plantation near St Michael's, Md., treated 
him with much kindness, he attempted to escape in 1836, but 
his plans were suspected, and he was put in jail. From lack of 
evidence he w'as soon released, and was then sent to Hugh Auld 
in Baltimore, where he was apprenticed as a .ship caulker. He 
learned his trade in one year, and in September 1838, masquerad- 
ing as a sailor, he escaped by railway train from Baltimore to New 
\'ork city. For the sake of greater safety he soon removed to 
New Bedford, Massftichusetts, where he changed his name from 
Frederick Augustus Washington Bailey to Frederick Douglass, 

" Douglass " being adopted at the suggestion of a friend who I 
greatly admired Scott’s Lady of the Lake, For three years he 
worked as a day labourer in New Bedford. An extempore speech 
made by him before an anti-slavery meeting at Nantucket, Mass., 
in August 1841 led to his being appointed one of the agents of 
the Mas.sachusetts Anti-Slavery Society, and in this capacity he 
delivered during the next four years UTimerous addresses against 
slavery, chiefly in the New England and middle states. To quiet 
the suspicion that he was an impostor, in 1845 he published the 
Narrative of the Life of Frederick Douglass, an American Slave, 
Fearing his recapture, his friends persuaded him to go to England, 
and from August 1845 to April 1847 he lectur^ in Ireland, 


Scotland and England, and did much to enlist the sympathy 
of the British public with the Abolitionists in America. Before 
his return a sum of £150 was raised by subscription to secure 
his legal manumission, thus relieving him from the fear of being 
returned to slavery in pursuance of the P'ugitive Slave Law. 
From 1847 to i860 he conducted an anti-.slavery weekly journal, 
known as The North Star, and later as Frederick Douglass's Paper, 
at Rochester, New York, and, during this time, also was a 
frequent .speaker at anti-slavery meetings. At first a follower of 
Garrison and a disunionist, he allied himself after 1851 with the 
more conservative political abolitionists, who, under the leader- 
ship of James G. Jlirney, adhered to the national Constitution 
and endeavoured to make slavery a dominant political issue. He 
disapproved of John Browm's attack upon Harper's Ferry in 1859, 
and declined to iake any part in it. During the Civil War he was 
among the first to suggest the employment of negro troops by the 
United States government, and two of his sons .served in the Union 
army. After the war he was for several years a popular public 
lecturer ; in September 1866 he was a delegate to the national 
Loyalist convention at Philadelphia ; and in 1869 he became the 
editor, at Washington, of a short-lived weekly paper, The New 
National Era, devoted to the interests of the negro race. In 1871 
he was assistant secretary of the Santo Domingo commission, 
appointed by President Grant. He was marshal of the District 
of Columbia from 1877 to i88r, was recorder of deeds for the 
district from i88t to 1886, and from 2889 to 1891 was the 
American minister resident and consul-general in the Republic 
of Haiti. He died in Anacostia Heights, District of Columbia, 
on the 20th of February 1895. lie was widely known for his 
eloquence, and was one of the most effective orators whom the 
negro race has produced in America. 

His autol)i();;ra.pliy appeared. aft(T two revisions, as The J.ife and 
Times of Frederick Douglass (T-ondon, 1882). Sec F. M. Holland, 
Frederick Douglass, The Coloured Orator (New York, 1891) ; C. W. 
('lic.snutt, Frederick Douglass, (Boston, 1899) ; and Booker T. 
Washington, Frederick Douglass (i^hiladclphia, 1907), in the series 
of American Crisis Biographies. 

DOUKHOBORS, a name given by the Russian Orthodox clergy 
to a community of nonconformist peasants. The word etymo- 
logically signifies “ spirit-fighters," being originally intended by 
the priesthood to convey that they fight against the Spirit of 
God ; but the Doukhobors themselves accepted the term as 
signifying that they fight, not against, but for and with the Spirit. 
Of late, however, they have decided to give up this name and call 
themselves “ CMstians of the Universal Brotherhood.” This 
religious community was first heard of in the middle of the i8th 
century. By the end of that century or the beginning of the 19th 
their doctrine had become so clearly defined, and the number of 
their members had so greatly increased, that the Russian govern- 
ment and Church, considering this sect to be peculiarly obnoxious, 
started an energetic campaign against it. The foundation of the 
Doukhobors' teaching consists in the belief that the Spirit of God 
is present in the soul of man, and directs him by its word within 
him. They understand the coming of Christ in the flesh, his 
works, teaching and sufferings, in a spiritual sense. The object of 
the sufferings of Christ, in their view, was to give an example 
of suffering for truth. Christ continues to suffer in us even now' 
when we do not live in accordance with the behests and spirit of 
his teaching. The whole te.aching of the Doukhobors is penetrated 
with the Gospel spirit of love. Worshipping God in the spirit, 
they affirm that the outward Church and all that is performed in 
it and concerns it has no importance for them. Tlie Church is 
where tw'o or three are gathered together, i.e, united in the name 
of Christ. They pray inwardly at all times ; on fixed days they 
assemble for prayer-meetings, at which they greet each other 
fraternally wdth low bow's, thereby acknowledging every man as a 
bearer of the Divine Spirit. Their teaching is founded on tradition, 
which is called among them the “ Book of Life," because it lives 
in their memory and hearts. It consists of sacred songs or chants, 
partly composed independently, partly formed out of the contents 
of the Bible, which, however, has evidently been gathered by 
them orally, as until quite lately they were almost entirely 
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illiterate and did not possess any written book. They found alike 
their mutual relations and their relations to other people— and 
not only to people, but to all living creatures — exclusively on 
love, and therefore they hold all people equal and brethren. They 
extend this idea of equality also to the government authorities, 
obedience to whom they do not consider binding upon them in 
those cases when the demands of these authorities are in conliict 
with their conscience ; while in all that does not infringe what 
they regard as the will of God they willingly fulfil the desire of 
the authorities. They consider killing, violence, and in general all 
relations to living beings not based on love as opposed to their 
conscience and to the will of God. They are industrious and 
abstemious in their lives, and when living up to the standard 
of their faith they present one of the nearest approaches to the 
realization of the Christian ideal which have ever been attained. 
In many ways they have thus a close resemblance to the Quakers 
or Society of Friends. For these beliefs and practices the 
Doukhobors long endured cruel persecution. Under Nicholas I., 
in the years 1840 and 1850, the Doukhobors, who on religious 
grounds refused to participate in military service, were all 
banished from the government of Tauris— v/hither they had been 
previously transported from various parts of Russia by Alexander 
.1 . — to Transcaucasia, near the Turkish frontier. Rut neither the 
severe climate nor the neighbourhood of wild and warlike hillmen 
shook their faith, and in the course of half a century, in one of the* 
most unhealthy and unfertile localities in the Caucasus, they trans- 
formed this wilderness into flourishing colonics, and continued 
to live a Christian and laborious life, making friends with, instead 
of fighting, the hillmen. But the wealth to which they attained 
in the Caucasus weakened for a time t'neir moral fervour, and 
little by little they began to depart somewhat from the require- 
ments of tlieir belief. As soon, however, as events happened 
among them wliicli disturbed their outward tranquillity, the 
religious .spirit which had giiidtxl their fathers immediately 
revived witlun them. In 18S7, in the reign of the tsar Alexander 
111., universal military service was introduced in the ( aucasus : 
and even those for wlujm, as in tlie case of the r)f)ukhobors, it 
had formerly been replaced with banishment, were called upon to 
serve. This measure took the Doukhobors unawares, and at fu st 
they outwardly submitted to it. About the same time, by the 
decision of certain government oificials, the right to the possession 
of the public property of the Doukhobors (valued at about 
£50,000) passed from the community to one of their r?ieinbers, 
who had formed out of the more demoralized Doukhobors a group 
of his own personal adherents, which w-as henceforth called the 
“ Small Party. Soon afterwards several of the most respected 
representatives of the community were banished to the govern- 
ment of Archangel. This series of calamities was accepted by the 
Doukhobors as a punishment from God, and a spiritual awaken- 
ing of a most energetic character ensued. The majority (about 
12,000 in number) resolved to revive in practice the traditions left 
them by their fathers, which they had departed from during the 
period of opulence. They again renounced tobacco, wine, meat 
and every kind of excess, many of them dividing up all their 
property in order to supply the needs of those who were in want, 
and they collected a new public fund. They also renounced all 
participation in acts of violence, and therefore refused military 
service. In confirmation of their sincerity, in the summer of 189.5 
the Doukhobors of the “ Great Party,” as they were called in 
distinction from the “ Small Party,” burnt all the arms which 
they, like other inhabitants of the Caucasus, had taken up for 
their protection from wild animals, and tho.se who were in the 
army refused to c.ontinue service. At the commencement of the 
reign of the tsar Nicholas II., in 1895, Doukhobors became 
the victims of a series of persecutions, ('ossack soldiers plundering, 
insulting, beating and maltreating both men and women in (ivery 
way. More than 400 families of Doukhobors who were living 
in the province of Tifiis were ruined and bani.shed to Georgian 
villages. Of 4000 thus exiled, more than 1000 died in the course 
of the first two years from exhaustion and disease ; and more 
would have perished had not information reached Count I^o I 
Tolstoy and his friends, and through them the Society of Friends > 
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in Engird. Funds were immediately raised by sympathizers for 
alleviating the sufferings of the starving victims. At the same 
time an appeal, written by 'lolstoy and some of his friends, 
requesting the help of pijl.)lic opinion in favour of the oppressed 
Doukhobors, was circulated in St Petersburg and sent to the 
emperor and higher governnient officials. The Doukhobors them- 
selves asked for permission to leave Russia, and tlie Society of 
Friends petitioned the emperor to the sjvme effect. In March 
1898 the desired permission was granted, and the first party of 
Doukhobors, 1126 in number, were able in the summer of i8tj.S to 
sail from Batum for Cyprus, which was originally chosen lor iheir 
settlement because at that time funds were not sufficient for 
transferring them to any other British territory. But as contril >11 
tions accumulated, it was found possible to send a number of 
Doukhobor emigrants to Canada, whither iltcy arrix ed in two 
parties, numbering above 4000, in January 1899. Thex' were 
joined in the spring of the same year by the Cyprus party, and 
another party of about 2000 arrived from the ( aiiciisils. In 
all about 7500 Doukhobor immigrants arrived in ('anada. The 
Canadian government did their best to facilitate the immigration, 
and allotted land to the Doukhobors in the province.s of As.siniboia 
near Yorktown and of Saskatcliexvannear Thunder Hill and Vi iiK e 
Albert. They were very cordially received hy the poj)ulation 
of the Canadian port towns. In April i<)oi, in the ( anadian House 
of Commons, the minister of justice made a statement about them 
in which he .said that “ not a single offence had lieen committed 
by the Doukhol>ors : they xx ere law-abiding, and if good conduct 
was a rccommcndiition, they were good immigrants. . . . 'J’he 
large tracts of land demanded population, and if they were not 
given to crime, the conclusion was that they xvould make good 
citizens.” About (‘ightcen months after they arrived in ('an.'.da 
the Doukhobors sent the Society of Friends a collcdive letter in 
which they sincerely thanked the English and American I'Viends 
for all the generous help of every kind they J)ad received at their 
hands, l)ut begged the (Quakers to cease sending them any more 
pecuniary support, as they were noxv able to stand on their own 
feet, and therefore felt it right that any further help slioiilcl be 
directed to others who were more in need of it. At Yorktoxvn in 
the summer of 1907 the Doukhobors established one of Ib.e largest 
and best brick-making plants in Canada, a significiini testimony 
to the way in which the leaders of the community were xxorl ing 
in the interests of the whole. Noxv and again small bodies b^^»!:(^ 
off from the main community and adopted a semi-nomadic life, 
but these formed a very small percentage of the total number, 
which in 1908 was over 8000. 

See also Ckristiav Mattyrdom in Uitssia, l)y V. TchertKt)!! (Mu'! 
I'ree Age Pn;ss, Christchurch, Hunt:); Ayhncr Maiule, A Peculiar 
People, the Dottkhohnrs. : T ; 

DOULLENS, a town of northern Franco, capital of an 
arrondissement in the department of Somme, wi the Authie, 2:7 
rn. N. of Amiens by rail. Pop. (1906)4.^95. 1 1 has a citadel of the 
15th and i6th centuries which has often servc^l as a state prison 
and is noxv used as a reformatory for girls. There are also a belfry 
of the 17th century and tw'o old churches. The town is the seat 
of a sub-prefect and has a tribunal of fiist instance ; it has trade 
in phosphates, of which there are workings in the vicinity, 
and carries on cotton-.spinning and the mannfacliire of leal her, 
paper and sugar. Doullens, the ancient DuUiifum, xyas seat of 
a viscountship and an important stronghold in the middle ages. 
In 1475 it was burnt by Louis XI. for openly siding with the house 
of Burgundy. In 1595 it was besieged and occupied by the 
Spaniards, but was restored to France by the treaty of Vervins 

(1598)* 

DOULTON, SIR HENRY (1820-1897), English inventor and 
manufacturer of pottery, l)(»ni in Vaiixhall on the 25^1 
1820, was from the age of fifteen actix'cly einploycd in the pottery 
works of his father, John Doulton, at l.ambeth. One of the first 
results of his many experiments was the production of goofl 
enamel glazes. In 1846 he initiated in Lambeth the pipe works, 
in which he superintended the manufacture of the drainage and 
.sanitary appliances which have helped lo make the firm r>f 
Doulton famous. In 1870 the manufacture of “ Art pottery 
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was begun at Lambeth, and in 1877 works were opened at 
Burslem, where almost every variety of china and porcelain, as 
well as artistic earthenware, has been produced. Works have 
since been opened at Rowley Regis, Smethwick, St Helens, 
Paisley and Paris. After the Paris exhibition of 1878 Henry 
Doulton was made a chevalier of the Legion of Honour. In 1872 
the “ Art department ” was instituted in the Doulton works, 
giving employment to both male and female artists, amongst 
whom such workers as George Tinworth and the Misses Barlow 
have obtained a reputation outside their immediate sphere. In 

1887 Doulton received the honour of knighthood, and a few years 
later was awarded the Albert medal by the Society of Arts. He 
married in 1849 the daughter of Mr J. L. Kennaby ; she died in 
j888. Sir Henry Doulton took an active interest, as almoner, 
in St Thomas’s hospital. He died in London on the i8th of 
November 1897. 

DOUMER, PAUL (1857- ), French politician, was born at 

Aurillac. He studied law and made his debut in politics as chef de 
cabinet to Floquet, when president of the chamber in 1885. In 

1888 he was elected Radical deputy for the department of the 
Aisne. Defeated in the general elections of September 1889, he 
was elected again in 1890 by the arrondissement of Auxerre. As 
minister of finance in the Bourgeois cabinet (from the 3rd of 
November 1895 to the 21st of April 1896) he tried without suc- 
cess to introduce an income-tax. In January 1897 be became 
governor of Indo-China, where he carried out important public 
works. In 1902 he returned to France and was elected by Laon 
to the chamber as a Radical. He refused, however, to support the 
Combes ministry, and formed a Radical dissident group, which 
grew in strength and eventually caused the fall of the ministry. 
Doumcr became a jirominent personage in Paris and was elected 
president of the chamber in January 1905, being re-elected in 
J anuary 1906. At the presidential election of the 1 7th of January 
1906 he was a candidate in opposition to M. Falli^res and obtained 
only 371 votes against 449 ; and the new chamber passed him 
over as its new president in favour of Henri Brisson. As an 
author he is known by his V Indo-Chine franfaise (1904), and Le 
J ivre de mes fils (1906). 

DOUMIC, RENlfi (i860- ), French critic and man of letters, 

was born in Paris, and after a distinguished career at the ficole 
Normale began to teach rhetoric at the College Stanislas. He was 
a contriluitor to the Moniteur^ the Journal ies Dehats and the 
Rarnc bletiCy but was best known as the independent and un- 
compromising literary critic of the Rnme des Deux Mondes. His 
works include : Elements dliistoirc litterairc (1888) ; Portraits 
d'ecrivains (1892) ; De Scribed Ibsen (1893) ; iScrivains d'anjour^ 
d*hui (1894); Etudes sur la litterature franfaise (5 vols., 1896- 
1905); Lcs Jeuncs (1896); Essais sur le theatre contemporain 
(1897); Les Jlommes et lcs idees dn XIX*’ siecU (1903); and an 
edition of the Lettres d'Ehnrc a Lamartine (1905). 

DOUNE, a police burgh of Perthshire, Scotland, 8J m. N.W. 
of Stirling by the Caledonian railway. Pop. (1901) 930. It is 
situated on the left bank of the Teith, here crossed by the bridge 
built in 1535 by Robert Spittal, tailor to James TV. The town 
was once famous for its pistols and sporrans, (as the purses worn 
with the kilt are called), which were in great request by the 
clansmen of the Highlands. Doune Castle, now in ruins, occupies 
a commanding position on the Teith, at the point where it is 
joined by the Ardoch. It is believed to have been built by 
Murdoch, 2nd duke of Albany (d. 1425), and was sometimes a 
residence of the sovereigns, among them James V. and Queen 
Mary. A nephew of Rob R.oy held it for Prince Charlie, and it 
tigurc.s in Scott's Waverley. It belongs to the earl of Moray 
(Murray), who derives from it his title of Lord Doune, and was the 
home of James Stewart, the bonnie earl ” of Moray, murdered at 
Donibristle in Fife by the earl of Huntly (1592). The braes of 
Doune lie to the north-west of the town and extend to>vards Uam 
Var. Deanston (pop. 652), i m. S.W. of Doune, on the right bank 
of the Teith, was the scene of the labours of James Smith (1789- 
1850), the agricultural engineer, who was fdso manager of the 
cotton mills established there in 1 785. On his farm Smith carried 
out his experiments in deep and thorough draining, and also 


invented a reaping machine, the subsoil plough and numerous 
other valuable appliances. 

DOURO (Span. Duero, Port. Douro, anc. Durius), a river of 
the Iberian Peninsula. The Douro rises south of the Sierra de 
la Demanda, in the Pico de Urbion, an isolated mduntain mass 
7389 ft. high. It describes a wide curve eastwards past Soria, 
then hows westward across the Castilian table-land, passing 
south of Valladolid, with Toro and Zamora on its right bank ; 
then from a point 3 m. E. of Paradella to Barca d’Alva it flows 
south-west and forms the frontier between Spain and Portugal 
for 65 m. It crosses Portugal in a westerly direction through a 
narrow and tortuous bed, and enters the Atlantic 3 m. below 
Oporto at S&o J6ao da Foz. The length of the Douro, which is 
greater than that of any other Iberian river except the Tagus and 
Guadiana, is probably about 485 m. ; but competent authorities 
differ widely in their estimates, the extremes given being 420 and 
507 m. In Spain the Douro receives from the right the rivers 
Pisuerga, Valderaduey and Esla, and from the left several small 
streams which drain the Sierra Guadarrama, besides the more 
important rivers Adaja, Tormes and Yeltes ; in Portugal it 
receives the Agueda, Coa and Paiva from the left, and the Sabor, 
Tua and Tamega from the right. The area drained by the Douro 
and its tributaries is upwards of 37,500 sq. m., and includes the 
greater part of the vast plateau of Old Castile, between the water- 
sheds of the Cantabrian Mountains, on the north, and the 
Guadarrama, Gredos, Gata and Estrella ranges, on the south. 
The lower stream is beset with numerous rapids, called pantos, 
and is subject to swift and violent inundations. On this account 
navigation is attended with difficulties and risks between its 
mouth and Barca d’Alva ; but a railway, running for the most 
part along the right bank, skirts the river during the greater part 
of its course through Portugal. The mouth of the river is partly 
blocked by a sandy bar ; only ships of light draught can enter, 
while those of greater burden are accommodated at the harbour 
of Leixftes, an artificial basin constructed about 3 m. N. On its 
way through Portugal the Douro traverses the Pair, do Vinho, 
one of the richest wine-producing territories in the world ; large 
quantities of wine are conveyed to Oporto in sailing boats. The 
Douro yields an abundance of fish, especially trotit, shnd and 
lampreys. 

DOUROUCOULI, apparently the native name (perhaps derived 
from their cries) of a small group of American monkeys ranging 
from Nicaragua to Amazonia and eastern Peru, and forming the 
genus Nyctipithecus. In addition to the absence of prehensile 
power in their tails, douroucouhs, also known as night-apes, are 
distinguished by their large eyes, the sockets of which occupy 
nearly the whole front of the upper part of the skull, the partition 
between the nostrils being in consequence narrower than usual. 
The ears are short, and the hair round the eyes forms a disk. 
Douroucoulis live in parties, and are purely nocturnal, sleeping 
during the day in hollow' trees, and coming out at night to feed on 
insects and fruits, when they utter piercing cat-like screams. 

DOUSA, JANUS [Jan van der Does], lord of Noordwyck, 
(1545-1604), Dutch statesman, historian, poet and philologist, 
and the heroic defender of Leiden, was born at Noordwyck, in 
the province of Holland, on the 6th of December 1545. He began 
his studies at Lier in Brabant, became a pupil of Henry Junius 
at Delft in 1560, and then passed on in succession to Louvain, 
Douai and Paris. Here he studied Greek under Pierre Dorat, 
professor at the College Royal, and became acquainted with the 
chancellor L’Hopital, Turnebus, Ronsard and other eminent 
men. On his return in 1565 he married Elizabeth van Zuylen. 
His name stands in the list of nobles who in that year formed a 
league against Philip II. of Spain, but he does not appear to have 
taken any active part in public affairs till 1572, when he was sent 
as a member of an embassy to England. He was not, however, 
at first very eager to commit himself to the fortunes of William 
the Silent, prince of Orange, but having once chosen his side, 
he threw himself heart and soul into the struggle for freedom 
from the Spanish yoke. Fortunately for Leiden he was residing 
in the town at the time of the famous siege. He held no post in 
the government, but in the hour of need he, though not trained to 
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arms^took the command of a company of troops. His fearlessness 
and unshaken resolution had no small influence in encouraging 
the regents and the citizens to prolong the defence. On the 
foundation of the university of Leiden by William the Silent, 
Dousa was appointed first curator, and he held this office for 
nearly tliirty years. Through his friendships with foreign scholars 
he drew to Leiden many illustrious teachers and professors. 
After the assassination of the prince of Orange in 1584, Dousa 
undertook a private journey to England to try and persuade 
Queen Elizabeth to support the cause of the states, and in 1585 he 
went at the head of a formal embassy for the same purpose. 
About the same time he was appointed keeper of the archives of 
Holland (registermeester van Holland)^ and the opportunities thus 
afforded him of historical research he turned to good account. 
He had three sons and five daughters. All his sons acquired 
a reputation for learning; but two of them died before their 
father. Dousa Avas author of several volumes of Latin verse 
and of philological commentaries on Horace, Plautus, Catullus 
and other Latin poets. His principal work is the Annals of 
Holland first appeared in a metrical form in 1590, and 
was published in prose under the title of Bataviae Hollandiaeque 
annales in i6or. Dousa also took part as editor or contrluitor 
in various other publications. He died at Noordwyck on the 
8th of October 1604, and was interred at the Hague ; but no 
monument was erected to his memory till 1792, when one of his 
descendants placed a tomb to his honour in the church of 
Noordwyck. There are good portraits of the Great Dousa, as he 
is often called, by Visscher and Houbraken. 

DOUVILLE, JEAN BAPTISTE {1794 ?~i837), French traveller, 
was born at Ham bye, in the department of Manche. Having at 
an early age inherited a fortune, he decided to gratify his taste 
for foreign travel. According to his f)wn profession he visited 
India, Kashmir, Khorasan, Persia, Asia Minor and many parts 
of Europe. In 1826 he went to South America, and in 1827 left 
Brazil for the Portuguese possessions 011 the west coast of Africa, 
where his presence in March 1828 is proved by the mention 
made of him in letters of Castillo Branco, the governor-general 
of Loanda. In May 1831 he reappeared in France, claiming to 
have pushed his explorations into tlic very heart of central Africa. 
His story was readily accepted by the Societe de Geographic of 
Paris, which hastened to recognize his services by a.ssigning him 
the great gold medal, and appointing him their secretary for the 
year 1832. On the publication of his narrative, Voyage an Congo 
el dans Vinierieiir de VAfrique equinoxiale, which occupied three 
volumes and was accompanied by an elaborate atlas, public 
enthusiasm ran high. Tkdore the year 1832 was out, however, 
it was established that Douville's Voyage was romance and not 
verity. He had probably l)een inspired by the appearance of 
Kene (^aillie’s account of his journey to 'rimbuktu, and w'ished 
to obtain a share of the fame attaching to African explorers. 
Douville tried vainly to establish tlie truth of his story in Ma 
Defense (1 8^2), and Trente mois de ma vie, on quinze mois avanf el 
quinze mois a pres mon voyage au Congo (1833). Mile Audrun, a 
lady to w^hom he was about to be married, committed suicide 
from grief at the disgrace ; and the adventurer withdrew in 1833 
to Brazil, and proceeded to make explorations in the valley of 
the Amazon. According to Dr (i. Gardner, in his Travels in the 
Interior of Brazil (i8.;6), he was murdered in 1837 on the banks 
of the Sao Francisco for charging too high fo^ his medical 
assistance. Douville may well have explored part of the pro- 
vince of Angola, and Sir Richard Burton maintained that tlie 
Frenchman’s descriptions of the country of the Congo were life- 
like ; that his observations on the anthropology, ceremonies, 
customs and maladies of the people were remarkably accurate ; 
and that even the native w'ords used in his narrative w'ere “ for 
the most part given with unusual correctness.” It has been 
shown, however, that the chief source of Douville’s inspiration 
was a number of unpublished Portuguese manuscripts to which 
he had access. 

DOUW (or Dow), GERHARD (1613-1680), Dutch painter, 
was born at Leiden on the 7th of April 1613. first instructor 
in drawing and design was Bartholomew' Dolendo, an engraver ; 
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and he afterwards learned the art of glass-painting under Peter 
Kouwhoom. At the age of fifteen he became a pupil of 
Rembrandt, with w’hom he continued for three years. From the 
great master of the Flemish school he acquired his skill in colour- 
ing, and in the more subtle effects of chiaroscuro ; and the style 
of Rembrandt is reflected in several of his earlier pictures, notably 
in a portrait of himself at the age of twenty two, in the Bridge- 
w'ater House gallery, and in the “ Blind Tobit going to meet his 
Son,” at Wardour Castle. At a comparatively early point in his 
career, however, he had formed a manner of his own distinct 
from, and indeed in some respects antagonistic to, that of his 
master. Gifted with unusual clearness of vision and precision 
of manipulation, he cultivated a minute and elaborate style of 
treatment ; and probably few painters ever spent more time and 
pains on all the details of their pictures dowm to the most trivial. 
He is said to have spent five days in painting a hand ; and his 
work was so fine that he found it necessary to manufacture his 
own brushes. Notwithstanding the minuteness of his touch, how- 
ever, the general effect was harmonious and free from stiffness, 
and his colour w'as always admirably fresh and transparent. He 
w'as fond of representing subjects in lantern or candle light, the 
effects of w'hich he reproduced with a fidelity and skill which no 
other master has equalled. He frequently painted by the aid oi 
a concave mirror, and to obtain exactness looked at his subject 
through a frame crossed with squares of silk thread. His practice 
as a portrait painter, which was at first considerable, gradujilly 
declined, sitters being unwilling to give him the time that he 
deemed necessary. His pictures were always small in size, 
and represented chiefly subjects in still life. Upwards of 200 
are attributed to him, and specimens are to be found in most 
of the great public (‘ollections of Europe. His thef-d' a uvre is 
generally considered to be the “ Woman sick of the Dropsy,” in 
the Louvre. The “ Evening School,” in the Amsterdam gallery, 
is the best txarnplc of the candlelight scenes in which Ik* excelled. 
In the National Gallery, London, favourable specimens arc t(» 
be seen in the “ Poulterer's Shop,” and a portrait of himself. 
Douw’s pictures brought high prices, and it is said that President 
Van Spiring of the Hague paid him 1000 florins a year simply 
for the right of pre-emption. Douw' died in 1680. His most 
celebrated pupil was Francis Mieris. 

DOVE, a river of England, tributary to the Trent, rising in Axe 
Edge, Derbyshire, and through almost its entire course forming 
the boundary of that county w'ith Staffordshire. In its up]>er 
course it traverses a fine narrow valley, where the limestone hills 
exhibit many picturesque cliffs, gullies and caves. Dcnedalc, 
that part of the valley which lies between Dove Holes and 
Thorpe ('loud (or w ith a wider significance bctw'een the towns of 
Hartington and Ashbourne), is especially famous. Below 'i'horpe 
(!loud the Dove receives on the west the waters of the ^fanifold, 
which, like its tributary the Damps, and other streams in the 
limestone district, has part, of its course below ground. Nefir the 
village of Kocester the Churnet joins the Dove on the west, and 
then the course of the main stream, hitherto southerly, bends 
nearly easterly on j)a.s.sing Uttoxeter, and, winding through a 
widening valley, joins the Trent at Newton Solne}^, a short 
I distance below Burton-on-Trent. The length of the valley is 
about 40 m. and the total fall of the river about 3.150 ft. The 
Dove is well known for its trout-fishing, and the portion of the 
upper valley called Beresford Dale, below Hartington, has a 
special intere.st for fishermen through its associations wdth Izaal; 
Walton and his friend ('harles ('ottoii, w'ho.se fishing-house stands 
near the Pike Pool, a reach of the river with a lofty rock rising 
from its centre. 

DOVE (Dutch dnyve, Dan. due. Ice. dufa, Gcr. Tauht^, a 
name most commonly applied by ornithologists to the smaller 
members of the group of birds usually called olunibae ) ; 

but no shaqj distinction can be drawn betw'cen pigeons and 
doves, and in general literature the two words arc used almost 
indifferently, while no one species can be pointed out to w’hi< h 
the word dove, taken alone, seems to be absolutely proper. 'J’he 
largest of the group to which the name is applicable is perhaps 
the ring-dove, or wood-pigeon, also called in many parts of 
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It was instituted in 1S71, and educates about mo boys. There 
is a separate junior school. 

Dover is the only one of the Cinque Ports which is still a great 
port. It is one of the principal ports for passenger communica- 
tions across the Channel, steamers connecting it with Calais and 
Ostend. The Admiralty pier was begun in 1847 and practically 
completed to a length of about 2000 ft. in 1871. In 1888 the 
gates of Wellington dock were widened to admit a larger type 
of Channel steamers ; new coal stores were erected on the 
Northampton quay ; the slipway was lengthened 40 ft., and 
widened for the reception of vessels up to 800 tons. In 1891 it 
was resolved to construct a new commercial harbour at an 
estimated cost of about £700,000. Begun in 1893, the works 
included the construction of an cast pier (“ Prince of Wales's 
Pier running parallel to the general direction of the Admiralty 
pier and in conjunction with it enclosing an area of sheltered water 
amounting to seventy-five acres. This pier was cxmipleted in 1002. 
A railway line connected with the South-Eastern and (‘hatham 
system runs to its head, and in July 1903 it was brought into use 
for the embarcation of passengers b}^ transatlantic liners. In 
1896 and subse(|uent years funds w’crc voted by parliament for 
the construction of an artificial harbour for naval purposes, having 
an area of (no acres, of which 322 acres were to have a depth of 
not less than 30 ft. at low water. The scheme comprised three 
enclosing breakwaters — on the west an extension of the Admiralty 
pier in a .south-easterly direction for a kirigth of 2000 ft. ; on the 
south an isolated breakwater, 4200 ft. long, curving round shore- 
ward at its cast(Tn end to accord wdlh the direction of the third 
breakwater ; on the cast, which runs out from the shore in a 
southerly direction for a length of 3320 ft. These three break- 
waters, with a united length of rather more than ij m., arc each 
l)uilt of massive concrete lilocks in the form of a practically 
vertical wall founded on the solid chalk and rising to a quay level 
of 10 ft. above high water. Two entrances, one 800 ft. and the 
other 600 ft. in width, wdth a depth of about seven fathoms at 
low water, are situated at either end of the detached break- 
water. The plan Jilso included the reclamation of the foreshore 
at the foot of the cliffs, between the castle jetty and the root 
of tlie eastern breakwater, by means of a massive sea-wall. The 
construction of three powerful forts was undertaken in defence 
of the harbour, which was opened in 1909. 

Besides tlie mail service and harbour trade, Dover has a trade j 
in shipbuilding, timber, rope and sail making, and ships’ stores, j 
Dover is a suffragan bi.shopric in the diocese of Canterbury. 
The parliamentary borough returns one member. The town 
is governed l.)y a mayor, six aldermen and eighteen councillors. 
Area, 2026 acres. 

History. — Dover (Dithris) was one of the ports lor con tinen till 
traffic in Roman times. In the 4lh century it was guarded by 
a fort lying down near the harbour, and forming piirt of the 
defences of the Saxon shore (J.Hos Saxonicum). As a Cinque 
Port, Dover (I)ofra, Dovorra) had to contribute twenty of the 
quota of ships furnished l)y those \>oTts ; in return for this service 
a charter of lilierties w'as granted to the ports by Edward the 
Confessor, making the townsmen quit of .shires and hundreds, 
with the right to be impleaded only at Shepw^ay, and other 
privileges, which were confirmed by subsequent kings, with 
additions, down to James 11 . During the middle ages Dover 
Castle w'as an object of contention both in civil wars and foreign 
invasions, and was considered the key to England ; the constable 
of the castle, who from the reign of John was appointed by the 
crown, was also warden of the Cinque Ports. The castle w’as 
successfully defended in 1216 against the French under the 
dauphin Louis by Hubert de Burgh, who w'as also the founder of 
th(? Maison Dieu established for the accommodation of pilgrims. 
The title of mayor as chief municipal officer first occurs about the 
middle of the 13th century, when the town was governed by a 
ma yor and twxd ve j iirats. The (’inque Ports w’ere first represented 
in the parliament of 1265 ; Do% er returned two members until 
1885 when the number was reduced to one. In 1685 Charles II. 
confirmed to the inhabitants of Dover a fair beginning on the nth 
of November, which had been held of old in the town, and granted 


i two others on the 23rd and 24th of April and the 25th and 26th 
i of September. 

After the decay of Richborough harbour the passage from 
Dover to Whitsand, and later to Calais, became the accustomed 
route to France, and by a statute of 1465 no one might ship for 
Calais except at Dover. The guardians of the harbour were 
incorporated by James I. in 1607. 

S(;e S. P. H. Statham, History of the Castle, Town and Port of 
Dover (London, 1899) ; and Dover Charters and other Documents 
(London. 1902). 

Battle of Dover 

This famous and important naval victory was won off the town 
of Dover by the ships of the Cinque Ports on the 21st of August 
1217, during the minority of King Henry III. The barons, who 
were in arms against his father King John, had called Louis, son 
of Philip Augustus, king of the French, to their aid. Having 
been recently defeated in I ancoln, they were hard pressed, and 
reinforcements were sent to themfrom Calais in afleet commanded 
by a pirate and mercenary soldier called Eustace the Monk. His 
real name is uncertain, but according to the chronicle of Lanercost 
it W'as Matthew. He passed the Straits of Dover with a numerous 
flotilla laden with military machines and stores, and also carrying 
many knights and soldiers. The Monk’s fleet w^as seen from 
Dover, where the regent, Hubert de Burgh, lay w ith a naval force 
of the Cinque Ports, said to have been very small. Sixteen 
vessels of large size for the time, and a number of smaller craft, is 
said to have l^een their total strength. But medieval estimates 
of numbers are never to be trusted, and the strength of the Cinque 
Port squadron was probably diminished to exalt the national 
glory. It put to sea, and by hugging the wind gained the weather 
gage of the French adventurer. Eustace is said to ha\'e been 
under the impression that they meant to attack ('alais in his 
absence, and to have derided them because he had left the town 
well guarded. When they were to windw^ard of his fleet the Cinque 
Port ships bore down on the enemy. As they approached they 
threw’ unslakcd lime in the air and the wind blew it in the faces 
of the French. This form of attack, and the flights of arrows 
discharged by the ICnglish (which flew with the wdnd), produced 
confusion in the crowded benches of the French vessels, which 
ill most cases must have been little more than open boats. It is 
further said that in some cases at least the English vessels wTre 
“ bearded,” that is to say, strengthened by iron bands across the 
bowrs for ramming, and that they sank many of the French. I’lie 
Monk was certainly defeated, and his fleet was entirely scattered, 
sunk or taken. Ilis own vessel was captured. Eustace, who had 
concealed himself in the bilge, was dragged out. In answer to his 
appeals for quarter and promises to pay ransom, be w'as told by 
Richard, the bastard son of King John, that he was a traitor who 
would not be allowed to deceive more men. His bead was struck 
off by Richard, and wa sent round the ports on a pike. I’he 
Cinque Port seamen returned in triumph, towing their prizes, 
after throwing the common soldiers overboard, and taking the 
knights to ransom according to the custom of the age. 

The political importance of the battle w’as very great, for it 
gave the death-blow to the cause of the barons who supported 
Louis, and it fixed Henry TIL on the throne. But the defeat and 
death of the Monk was widely regarded as in a peculiar sense a 
victory over the powers of evil. The man became within a few 
years after his death the hero of many legends of piracy and 
necromancy. It was said that after leaving the cloister he studied 
the black art in Toledo, which had a great reputation in the middle 
ages as a school of witchcraft. A French poem written seemingly 
within a generation after his death represents him as a wizard. 
In a prose narrative discovered and printed by M. Francisque 
Michel, it is said that he made his .ship invisible by magic spells. 
A brother wizard in the English fleet, by name Stephen Crabbe, 
detected him while he was invisible to others. The bold and 
patriotic Crabbe contrived to board the bewitched flagship, and 
was seen apparently laying about him with an axe on the w’ater — 
which the spectators took to be a proof either that he was mad, or 
that this was the devil in his shape. At last he struck off the 
head of Eustace, upon which the spell was broken, and the ship 
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appoarcfl. Crabbo was torn to pieces— presumably by the familiar 
spirits of the Monk — and the fragments were scattered over the 
water. Saint Tlartholomew, whose feast is on the 2Tst of August, 
came to encourage the English by his presence and his voice. 

Ascertainable fact concerning Eustace is less picturesque, but 
enough is known to show that he was an adventurous and 
unscrupulous scoundrel. In his youth he was a monk, and left 
the cloister to claim an inheritance from the count of Boulogne. 
Not having received satisfaction he became a freebooter on land 
and sea, and mercenary soldier. Tie is frequently mentioned in 
the ripe, Patent and Close Polls. For a time he served King 
Joiin, but when the king made friends with the count of Boulogne, 
iie fled abroad, and entered the service of the French prince T.,oius 
and his father Philip Augustus. Chroniclers lavish on him the 
titles of “ archipirata,” “ vir flagitiosissimu.s- et nequissimus,’’ 
and poets made him an associate of the devil. 

The evidence concerning' Kiistace is collected by llerren WendeJin 
Forster and Johann Trost, in their edition of the French poem 
" Wistasse le moine ’* (Halle, 1891). See for the battle Sir N. 
lUirris Nicolas. History of the Royal Nary IT.ondon, i‘'^47). 


I in coal and building materials. The navigation of the (bcbecho 
I river has been great ly improved by the Federal government , at a 
i cost between 1820 and igoy of about S.^00,000, and in 1900 there 
! was a navigable channel, 60-75 fb wide and 7ft. deep at mean low 
• water, from Dover to the mouth of the river ; the mean range 
of tides is 6*8 ft. The Oichecho river falls 31! ft. within the 
! rity limits and furni.shcs w^ater-power for factories : among the 
i nianufacturcs are textiles, boots and shoes, leather belting, sash, 

I doors and blinds, carriages, machinery and bricks. In 1905 
i Dover ranked fourth among the manufacturing cities of tlu* state, 
and first in manufactures of woolle/is ; the value of the city's 
total factory product in that year was $6,042,901 . Dover is one 
of the two oldest cities in the state. In May 1623 a settlement 
was established liy Edward Hilton on Dover Point, about 5 m. 
S.E. of the Cochecho Falls ; the present name was adopted in 
1639, and w'ith the development of manufacturing and trading 
interests the population gradually removed nearer tlic falls ; 
Hilton and his followers w^cre Anglicans, but in 1633 thc)- were 
joined by several Puritan families under Captain 7’homas Wiggin, 
! who settled on Dover Neck (i m. above Dover ]\)int), which for 


DOVER, a city and the county seat of Strafford county, New 
Hampshire, U.S.A., on the Cochecho ^i^'er, at the head of naviga- 
tion, 10 m. N.W. of Portsmouth. Pop. (1890) 12,790 ; (1900) 
13,207, of whom 3298 were foreign-born; (1910, census), 
13,247. Land area, 26*4 sq. m. It is at the intersection of two 
bninches of the Boston & Maine railwa)^ and is served by several 
interurban electric lines. The street plan is irregular. Dover 
has a fine city hall of red brick and freestone ; a public library 
containing (1907) 34,000 volumes ; the Wentworth hospital ; the 
Wentworth home for the aged; a children's and an orphans' home. 
Tlie Strafford Savings Bank is said to be the largest and oldest 
savings institu tion in the state. Dover has long had a considerable 
commerce, both by rail and by water, that by water being chiefly 


TOO years was the business centre of the towm. As thc settlement 
was outside the jurisdiction of any province, and as trouble arose 
between thc two sects, a plantation covenant was drawn up and 
signed in 1640 by forty-ont' of the inhabitants. Dis.sensions, 
however, continued, and in 1641, liy the will of the majority, 
Dover passed under the juri.sdiction of Massachu.setts and so 
remained for nearly half a century. The towm, between 1675 and 
1725, suffered grcntlv from Indian attacks, particularly from that 
of the 28th of June 1689 at Cochecho Falls. Dover was first 
chartered as a city in 1855. Within thc original territory of the 
town were included Newington, set off in 171.^ Somersworth 
(1729), Durham ( 1 732), Medbury (1755), Lee, .set off from Durham 
in 1766, and Rollinsford, set off from Somersworth in 1849. 
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See Jeremy 33t:lknapi Ifistory of New Hampshire (Philadelphia, 
1784-1702) ; and Nav. Dr A. H. Quint* s Historical Memoranda of 
Persons and Plares in Old Dover, N.H., edited by John Scales 
(Dover, 1900). 

DOVER, a town of Morris county, New Jersey, U.S.A., on the 
Rockaway river and the Morris canal, about 40 m. by rail W.N.W. 
of llobokenw Pop. (1900) 5938, of whom 947 were foreign-born ; 
(1905, state census; 6353. The area of the town is 1-72 sq. m. 
Dover is at the junction of the main line and the Morris & Rssex 
division of the Delaware, Lackawanna & Western railway 
(which has large repair shops here), and is also served by the High 
Bridge branch of the Central of New Jersey, and by an electric 
line connecting with neighbouring towns. The town is situated 
about 570 ft. above sea-level. Building stone, used extensively 
for railway bridges, and iron ore abound in the vicinity. The 
river furnishes good water-power, and the town h:is various 
manufjictures, including stoves and ranges, boilers, bar iron, 
rivets, steel castings, rock drills, air compressors, silk hose and 
underwear, organzine or thrown silk, and overalls. The water- 
work*; are owned by the town, w'ater being obtained from wells 
varying in deptli from 193 to 213 ft. Dover was settled tis early 
as 1748, and was separated from Randolph township and ■ 
incorporated us a town in 1869. 

DOVEROOURT. a watering-place in the Harwich parliamentary : 
division of E.ssex, England, immediately S.^V. of Harwich, with j 
a station between ]*arkeston Quay and Harwich Umn on tlic 
Grea« Eastern railway, 70 m. N.E. by E. from lx)udon. Pop. 
(1901) 389]. The esplanade and sea-wall front the North Sea, 
and there is a fine expanse of sand affording good bathing. There 
is also a chalybeate spa. The scenery of the neighbouring • 
Orwell and Stour estuaries is pleasant. The church, which stands 
inland in the old village flistingiii.shed as Upper I^ovcrcoiirt, is 
Jvarly English and later ; it formerly possessed a miraculous 
rood which became an object of pilgrimage of wide repute, it is 
said to have been stolen and burnt in 1532, three of the four 
thieves being subsequently taken and hanged. 

DOW, LORENZO (1777--1834), American prc^icher, noted for 
his eccerUricities of dress and manner, was born at CoventT}", 
Connecticut, on the 1 6th of October 1777. He was much troubleti 
in iiis youth by religious perplexities, but ultinuitely joine<l the 
Melfiodists, find in 1798 wiis fippointcc.! a prcjicher on trial ” in a 
New Y ork circuit. In the following year, however, he crossed tlie 
Atbntic and prcfiched as a missionary to the Catholics of Ireljind, 
and therejifter was never connected officially with the ministry' 
of the Methodist (.'liiirch, though he remained essentially a 
Methodist in doctrine. Everywhere, in America and Great 
BriUiin, lie attracted great crowds to hear and see him, and he was 
often persecuted as well iis admired. In 1805 he visited hmgland, 
introduced the system ol camp meetings, and thus led the way 
to the formation of the Primitive Methodist Society. Dow’s 
enthusiasm sustained him through the incessant labours of more 
than thirty years, during whicli he preached in almost all parts of 
the United States. His liiter efforts wxtc directed chiefly against 
the Jesuits; indeed he was in general a vigorous opponent of 
Roman Catholicism. He died in Georgetown, District of 
Columbia, on the 2nd of Eebruarv 1834. Among his publications ] 
are: Polemical Works Stranffer in Charleston, or 

the Trial anti Confession of Lorenzo Dotw (1822) ; A Short Account 
of a Long Travel ; with Beauties of Wesley (1823) ; and the 
History of a Cosmopolite : or the Four Volumes of the Reiu 
J.orenzo Dmv*s Journal, concentrated in One, containing his Ex* 
perience and Travels from Childhood to TS14 (1814; many later 
editions) ; this volume also contains “ All the Polemical Works I 
of Lorenzo.’' The edition of 1854 was entitled The Dealings of \ 
God, Man, and the Detnl as exemplified in the Life, Experience 
and Travels of Lorenzo Dmv. i 

DOW, NEAL (i 8 o 4 -t 8 v; 7), American temperance reformer, was 
born at Portland, Maine, on the 20th of March t 804. His parents 
w'ere Quakers and he was educated at the Friends’ School in New 
Bedford, l\rassachusotts. He siib.sef|uently became a merchant ■ 
in his native city and rose to a position of importance in its 
business and political life. His chief interest, however, was in 


the temperance question, and he early attracted attention as an 
ardent champion of the prohibition of the sale of intoxicating 
drinks. He drafted the drastic Maine prohibitory law of 1851. 
He w*as mayor of Portland in 1851 and in 1855, and was a member 
of the Maine legislature in 1838-1859. Early in the Civil War 
he became colonel of the 13th Maine Volunteer Infantry. He 
served in General B. J\ Butler’s New Orleans expedition, was 
commissioned brigadier-general of volunteers in April 1862, and 
subsequently command^ for a time the department of Florida. 
He was twice wounded in the attack on Port Hudson, on the 27 th 
of May 1863, and was taken prisoner remaining eight months in 
Libby and other prisons before he was exchanged. After the w ar 
he devoted a great part of his time and energy to the extension 
of the prohii)ilion movement m America and England. Through 
his exertion ; Uic prohibitory amendment was added to the Maine 
constitution in 1884. In 1880 he was the candidate of the 
National Prohibition Party for president, polling 10,305 votes. 
He died at Portland on the 2nd of October 1897. 

Hi.'i J\emii,i.‘ice:iCi;s were published at Portland in 1898. 

DOWAGER (from the Old Fr. douagiere, mod. douairiire), 
strictly, a widow in the enjoyment of dower. “ Dowager ” is 
also applied to widows of high rank to distinguish them from 
the wives of their sons, as queen-dowager, dowager-duchess, &c. 
The title was first used in England of Catherine of Aragon, widow 
of Arthur, prince of Wales, who was styled princess dowager till 
her marriage with Henry VIII. By transference the word is used 
of an elderly lady. 

DOWDEN, EDWARD (1843- ), Irish critic and poet, son of 

John Wheeler Dowden, merchant and landowmcr, was l>orn at 
Cork on the 3rd of May 1843, being three years junior to his 
brother John, who became bishop of Edinburgh in 1S86. ITi.s 
literary tastes were shown early, in a series of essays written at the 
agi of twelve. His home education was continued at Queen’s 
College', Cork, and Trinity College, Dublin ; at the latter uni- 
versity he had a distinguished career, becoming president of the 
Philosophical Society, and winning the vice-chancellor’s prize 
for English verse and prose, and the first senior moderatorship 
in ethics and logic. In 1867 he was elected professor of oratory 
and English literature in Dublin Unh'crsity. His first book, 
Shakespeare, his Mind and Art (1875), was a revision of a course of 
lectures, and made him widely known as a critic, !)cing translated 
into German and Russian ; and his Poems (1876) went into a 
second ed it ion. H is Shakespeare Primer (1877) was sUso translated 
into Italian and German. In 1878 he was aw^arded the 
( unningham gold medal of the Royal Irish Academy “ for his 
literary writings, especLally in the field of Shakespearian criticism.” 
Later works by him in this field were his Shakespeare's Sonnets 
(1881), Passionate Pilgrim (1883), Introduction to Shakespeare 
(1893), TJamlet (1899), Romeo and Juliet (1900), Cyniheline (1903), 
and his article (National Review, July 1902) on “ Shakespeare as 
a Man of Science,” criticizing T. E. Webb’s Mystery of William 
Shakespeare. TTis critical essays " Studies in Literature ” 
(1878), “Transcripts and Studies” (1888), “New Studies in 
Literature ” (1895) showed a profound knowledge of the currents 
and tendencies of thought in various ages and countries ; but it 
was his Life of Shelley (1886) that made him best known to the 
public at large. In 1900 he edited an edition of Shelley’s works. 
Other books by him which indicate his interests in literature arc 
his Southey (in the “ English Men of Letters ” series, 1880), 

^ his edition of Southey's Correspondence with Caroline Bowles 
(1881), and Sclec! Poems of Southey (1895), his Correspondence of 
Sir Henry Taylor (t888), his edition of W ordsioorth' s Poetical 
Works (1892) and of his Lyrical Ballads (1890), his French 
Rejffllution and English Literature (1897 ; lectures given at 
Princeton University in 1896), History of French Literature (i^c)>]), 
Puritan and Anglican (1900), Robert Browning (1904) and Michd 
dv Montaigne (1905). His devotion to Goethe led to his succeed- 
ing Max Muller in 1888 as president of the English Goethe Society. 
In iSSf) he became the first Taylorian lecturer at Oxford, and 
from 1S92 to 1896 was Clark lecturer at Trinity College, 
Cambridge. To his sagacity in research are due, among other 
matters of literary interest, the first account of Carlyle’s 
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Lectures on periods of European culture ” ; the identification 
of Shelley as the author of a review (in The Critical Reviav of i 
December 1814) of a lost romance by Hogg ; description of 
Shelley’s “ Philosophical View of Reform ” ; a AIS. diary of Fabre 
D’Eglantine ; and a record by Dr Wilhelm Weissenborn of 
Goethe’s last days and death. He also discovered a “ Narrative 
of a Prisoner of War under Napoleon ” (published in Blacimood's 
Magazine), an unknown pamphlet by Bishop Berkeley, some 
unpublished writings of Hayley relating to Cowper, and a unique 
copy of the Tales of Terror » His wide sympathies and scholarly 
methods made his influence on criticism both sound and 
stimulating, and his own ideab are well described in his essay on 
“ 'file Interpretation of Literature ” in his Transcripts and 
Studies. As commissioner of education in Ireland (1896-1901), 
trustee of the National Library of Ireland, secretary of the Irish 
Liberal Union and vice-president of the Irisli Unionist Alliance, 
he enforced his view that literature should not be divorced from 
practical life. He married twice, first (1866) Mary Clerke, and 
secondly (1895) Elizabeth Dickinson West, daughter of the dean 
of St Patrick’s. 

DOWDESWELL, WILLIAM (1721-1775), English politician, 
was a son of William Dowdeswell of Pull Court, Bushlcy, 
Worcestershire, and was educated at Westminster school, at 
Christ Church, Oxford, and at the university of Leiden. He 
became member of parliament for the family borough of 
Tewkesbury in 1747, retaining this seat until 1754, and from 1761 
until his death he w'as one of the representatives of Worcester- 
shire. Becoming prominent among the Whigs, Dowdeswell was 
made chancellor of the exchequer in 1765 under the marquess of 
Rockingham, and his short tenure of this position appears to have 
been a successful one, he being in Lecky’s w'ords a good financier, 
but nothing more.” To the general astonishment he refused to 
al^andon his friends and to take office under Lord Chatham, w'ho 
succeeded Rockingham in August 1766. Dowdeswell then led 
the Rockingham party in the House of ("ommons, taking an 
active part in debate until his death at Nice on the 6th of 
February 1775. The highly eulogistic epitaph on his monument 
at Bushley w^as written by Edmund Burke. 

DOWER (through the Old Fr. douaire, from late I.at. dotarium, 
classical Lat. dos, dowry), in law^, the life interest of the widow in a 
third part of her husband’s lands. There were originally five 
kinds of dower : (1) at common law^ ; (2) by custom ; (3) ad ostium 
ecclcsiae, or at the church porch ; (.|) assensu pair is ; (5) de la 
plus hcllr. The last was a conveyance of tenure by knight 
service, and was abolished in 1660, by the act which did away 
with old tenures. Dower ad ostium rrrtesiar^ by w'hich the 
bride was dowered at the church porch (wdiere all marriages 
used formerly to take place), and dower ex assensu patris, 
by the father of the bridegroom, though long obsolete, were 
formally abolished by the Dower Act 1834. Dower is governed 
in the United Kingdom, so far as women married after the ist of 
January 1834 are concerned, by the Dower Act 1834, and under it 
only attaches on the husband’s death to the lands which he 
actually possessed for an estate of inheritance at the time of hi.s 
death. It must be claimed within twelve years of the time of its 
accrual, but only six years’ arrears are recoverable, The wife is 
also entitled to dower out of equitable estates, but joint estates 
arc exempt. By the act the wife’s dower is placed completely 
under her husband’s control. It docs not attJich to any land 
actually disposed of by him in his lifetime or by his will, nor to any 
land from which he has declared by deed his wife shall not be 
entitled to dower. He may also defeat her right, cither as to any 
particular land or to all his lands, by a declaration in his will ; 
while it is subject to all the deceased husband's debts and 
contracts, and to any partial estates which he may have created 
during his life or by his will. A widow tenant in dower may make 
leases for twenty-one years iind .T the Settled Estates Act 1878. 
Free-bench is an analogous right in regard to copyhold land ; it 
does not fall within the Dower Act 1834, and varies with the 
custom of each manor. At common law, and prior to the act of 
1834, dower was of a very different nature. The wife’s right 
attached, while the husband was still living, to any land whereof 
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he was solely seised in possession (excluding equitable and joint 
estates) for an estate of inheritance at any time during the 
continuance of the marriage, provided that any child the wife 
might have had could have been heir to the same, even though 
no child was actually born. When once this right had attached 
it adhered to the lands, notwithstanding any sale or devise the 
husband might make ; nor was it liable for his debts. In this 
w'ay dower proved an obstacle to the free alienation of land, for it 
was necessary for a husband wishing to make a valid conveyance 
to obtain the consent of his wife releasing her right to dower. 
This release was only effected by a fine, the wife being separately 
examined. Often, by reason of the e.xpense involved, the wife’s 
concurrence was not obtained, and thus the title of the purchaser 
was defective during the wife's lifetime. The acceptance of a 
jointure by the wife before marriage was, however, destructive of 
dower, if after marriage she was put to her election between it 
and dower. By the ingenuity of the old conveyancers, devices, 
known as “ uses to bar dower ” (the effect of which was that the 
purchaser never had at any time an estate of inheritance in 
possession), were found to prevent dower attaching to newdy 
purchased lands, and so to enable the ow ner to give a clear title, 
without the need of the wdfe’s concurrence, in the event of his 
wishing, in his turn, to convey the land. All this was, however, 
swept away by the Dower Act 1S34, and a purchaser of land no 
longer need trouble himself to inquire whether the dower of the 
wife of the vendor has been barred, or to insist on her concurrence 
in a fine. ( 11 . S. S.) 

pOWIE, JOHN ALEXANDER (1848-1907), founder of 
“ Zionism,” was born in Edinburgh, and went as a boy to South 
Australia with his parents. He returned in 1868 to study for the 
Congrcgationalist ministry at Edinburgh University, and sub- 
sequently became pastor of a church near Sydney, Australia. 
He was a powerful preacher, and later, having become imbued 
with belief in his powers as a healer of di.scasc by prayer, he 
obtained sufficient following to move to Melbourne, build a 
tabernacle, and found “The Divine Healing A.ssociation of 
Australia and New Zealand.” In 1888 he went to America, 
preaching and ” healing,” and in .spite of opposition and ridicule 
attracted a number of adherents. In 1896 he established ” 'Fhe 
Christian t atholic Apostolic (’hurch in Zion,” with him.self as 
“ First Apostle ” ; and in 1901 , with money lii>erally contributed 
by his followers, he founded Zion City, on a site covering al)out 
10 scj. m. on the w'est shore of Lake Michigan, with a central 
temple for the Zionist church. In 1903 and 1904, in the course of 
a visit to the branches of the Zionist movement throughout the 
world, he appeared in London, but w^as mobbed. In April 1906 a 
revolt against his domination took place in Zion City. He was 
charged with peculation and with practising polygamy, and was 
deposed, with the assent of his own wife and son. A suit li’-ought 
by him in the United States district court to recover possession 
of the Zion City property, valued at two millions .sterling, was 
unsuccessful, and his defalcations were fully proved. Dowie was 
now broken in health and unmistakably insane ; he was struck 
with paralysis, and gradually becoming weaker died in Zion (!ity 
in March 1907. 

DOWLAS, the name given to a plain cloth, similar to sheeting, 
but usually coarser. It is made in several qualities, from line 
w'arp and w'cft to tow warj) and weft, and is used chiefly for 
aprons, pocketing, soldiers’ gaiters, linings and overalls. The 
finer makes are .sometimes made into shirts for workmen, and 
occasionally used for heavy pillow-cases. The word is spelt in 
many different ways, but the above is the common w^ay ol 
spelling adopted in factories, and it appears in the same form in 
Shakespeare’s First Part of Henry IV., Act III. scene 3. The 
modern dowlas is a good, strong and closely woven linen fabric. 

DOWN, a maritime county of Ireland, in the province of 
Ulster, occupying the most easterly part of the island, bfamded N. 
by Co. Antrim and Belfast Lough, E. and S. by the Irish .Sea, and 
W. by Co. Armagh. The area is 607,916 acres, or nearly 950 sq. m. 
The coast line is indented by several loughs and bays. The largest 
of these is Strangford Lough, a fine sheet of water studded w'ith 
260 islets, 54 of which have names. All are well wooded or 
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fich in pasturage. The lough runs for 10 m. northwards^ and 
the ancient castles and mined abbeys on some of the islets render 
the scene one of singular interest and beauty. Farther south 
Dundrum Bay forms a wider expanse of water. In the south- 
west Carlingford Lough separates the county from Louth. 
There are no lakes of importance. Between Strangford and 
Carlingford loughs the county is occupied by a range of hills 
known in its south-western portion as tlie Mourne Mountains, 
which give rise to the four principal rivers — the Bann, the Lagan, 
the Annacloy and the Newry. This mass includes several 
striking peaks, of which the principal is Slieve Donard, rising 
finely direct from the sea to a height of 2796 ft., w’hich is exceeded 
in Ireland only by one peak in tlie Wicklow range, and by the 
higher reeks in Killarney. Several other summits exceed 2000 ft. 

Holy wells and mineral .springs are numerous in Co. Down. 
These are both chalybeate and sulphurous, and occur at Ardmillan, 
Granshaw, Dundonncll, Maghcralin, Dromore, Newry, Banbridge 
and Tierkelly . Those of Struell near Downpatrick were accredited 
with miraculous powers by the natives until recent times, and 
religious observances of an extravagant nature cook place there. 

(ieoloffy. The foundation ol this county is Silurian riX'.k ihrougliout, 
tlu! slates and sandstones striking as a whole north-cast, but giviii?^ 
rise to a country of abundant small hills. The granite that appears 
along thv same; axis in Armagii continues from Newry to Slierve 
Croob, liirnishing an cxcellcMit building stone. South of it, tlui 
Koceiie granite ol the Moiirnes forms a grou]) of rocky summits, set 
with scarps and tors, and divided by noble valleys, whicli are not yet 
choked by tlu; detritus of Hurst; coni] la vat ively youthful mountains. 
Basalt tlykes abound, being well seen along the coast south of 
Newcastle.. At the head of Strangford Lough, the basalt. ]>ossibly 
as intru.sivc sheets, has protected Tria.ssic sandstone, which is 
mtarried at Scrabo Hill. A strip of marine Permian occurs on tlie 
shore at Holy wood. The north-west of ( he county includes, at Moira, 
a part of the great basaltic plateaux, wilJi Chalk and Trias protected 
by tlunn. The haematite of dehomet near Banbridge is w'ell s]>okon 
oi. Topaz and atiuamarine occur in hollows in the granite of tlu; 
Monines. The Mourne griiinb; is quarried above Aiinalong, and an 
ornamental dolerih* is v/o.-Kefl at T<o.sstrevor. 

Industries . — The predominating soil is a loam of little depth, in 
most places intermixed with considcriil)le quantities of stones of 
various sizes, but dilTering tnatcrially in character according to the 
nature of the subsoil. Clay is mostly conlinecl to the eastern coast, 
and to tlK^ northern parts of (’!asllcroagh. Of sandy soil the 
quantit y is small ; it ocx-urs chiefly near Dundrum. Moor grounds 
arc. mostly confined to the skirts of the mountains. Bogs, though 
frcciucnt, are scarcely sufficient to furnish a supply of fuel to the 
jiopiilatiori. Agriculture is in a fairl)^ satisfactory condition, 
'flic hulk of the lalxmring ptipulation is orderly and industrious, 
and dwell in circumstances contrasting well with those of others 
of their ela.ss in some other parts of Ireland. Tillage land 
declines somewhat in favour of pasture land. ( 3 ats, potatoes 
luid turnips are the principal crops ; flax, formerly important, 
is almost neglected. The breed of horses is an olqcct of much 
attention, and some of the best racers in Ireland have been bred 
in this county. The native breed of sheep, a small hartly race, is 
contined to the mountains. The ^'arious other kinds of sheep have 
been much improved by judicious crosses from the best breeds. | 
rigs are reared in great numbers, chiefly for the Belfast market, 
where the largo exportation occasions a constant demand for 
them. Poultry farming is a growing industry. The fisheries, of 
less value than formerly, are centred at Donaghadee, Newca.sLle, 
Strangford and Ardglass, tlu*. headquarters of the herring fishery. 
The cliief industries in the county generally arc linen manu- 
facture and bleaching, and brewing. 

Communications .— Great Northern railway has an 
alternative branch route to its main line by Portadown, from 
Lisburn through Banbridge to Scarv^a, with a branch from 
Banbridge to Ballyroney and Newcxistlc. Newry is on a branch 
from the Dublin-Belfast line to Warrenpoint on Carlingford 
Lough. The main line betw'een Lisburn and Portadown touches 
the north-western extremity of the county. The eastern part of 
the county is scrv'cd by the Belfast & County Down railway with 
its main line from Belfast to New'castle to Dundrum Bay, and 
branches from Belfast to Bangor, Comber to Newtownards 
and Donaghadee, Ballynahinch Junction to Ballynahinch, and 


Downpatrick to Ardglass and Killough. The Newry Canal skirts 
the west of tlie county, and the Lagan Canal intersects the rich 
lands in the Lagan valley to the north. 

Population and Administration . — The population (919,405 in 
1891 ; 205,889 in 1901) decreases slightly. The population in 
1891 on the area of the county before the Local Government 
(Ireland) Act 1898 was 224,008, for in this case the figures for 
part of the county borough of Belfast were included. This is 
worth notice from the comparative point of view, since, whereas 
emigration to foreign ports is considerable, a large portion of the 
moving population travels no farther than the metropolis of 
Belfast. About 39 % of the population is of the Presbyterian 
faith, about 31 % Roman Catholic, among whom, as usual, 
education is in the most backward condition ; about 23 % are 
Protestant Episcopalians. 

The following are the principal towns ; — ^Newry (pop. 12,405), 
Newtownards (9110), Banbridge (5006), Downpatrick (2993 I 
the county town), Ploly wood (3840), Gilford (1199), Bangor (5903), 
Dromore (2307), Donaghadee (2073), Comber (2095) and Warren- 
point (1817). Other small towns are Porlaferry, Rathfryland, 
Killyleagh, Kilkeel, Ballynahinch, Dundrum, a small port, and 
Hillsborough, near Dromore, where the castle is the seat of the 
marquesses of Downshire. There are several popular watering- 
))laoes on the coast, notably Newcastle, Donaghadee, Ardglass 
and Rosstre\'or. On the shore of Belfast Lough arc many 
(pleasant residential villages and scats of the wcalth}'^ class in 
Belfast. The county is divided into fourteen baronies, and 
contains sixty-four parishes. The assizes are held at Down- 
patrick, and quarter-sessions at the same town and at Banbridge, 
Newry and Newtownards. The county is in the Protestant 
diocese of Down, and the Roman Catholic dioceses of Down and 
Dromore. Down returns four members to parliament — for the 
north, south, east and west divisions. The borough of Newry 
returns a member. Previous to the Act of Union the county 
returned fourteen members to the Irish parliament. 

History and Antiquities . — ^'rhe period at which Down w’as 
constituted a county is not. certain. A district, Jiowe\'er, appears 
to have Iwrrie this name before the beginning of the iqlh century, 
but little is knowm of it even later than this. Tlowev^er, when in 
1535 Sir John Perrot undertook the shiring of Ulster, Dowm and 
Antrim were excepted as already settled counties. That some 
such scttl(‘ment would have been attempted at an early period is 
i likely, as this coast was a place of Anglo-Norman colonization, 

; and to this movement w^as due the setllement of the baronies of 
I Lecale, the Ards and others. 

! The county is not w'unting in interesting remains. At 
! Slidderyford, near Dundrum, there is a group of U.n or twelve 
pillar stones in a circle, about lo ft. in height.. A very curious 
cairn on the summit of Slieve Croob is 80 yds. in circumference at 
; the base and 50 at the lop, wdierc is a platform on wdiich cairns of 
i various heights are found standing. The village of Anadorn is 
! famed for a cairn covering a cave wdiicb contains ashes and human 
I bones. Cromlechs, or altars, are numerous, the most remarkable 
being the Giant’s Ring, w^hich stands on the summit of a hill near 
the borders of Antrim. This altar is formed of an imwrought 
stone 7 ft. long by broad, resting in an inclined position on rude 
pillars about 3 ft high. This solitary landmark is in th(* centre of 
an enclcjsure about a third of a mile in circumference, formed of a 
rampart about 20 ft. high, and broad enough on the top lo permit 
tw’o persons to ride abreast. Near Downpatrick is a rath, or 
encampment, three-quarters of a mile in circumference. In its 
vicinity are the ruins of Saul Abbey, said to have been founded by 
St Patrick, and Inch Abbey, founded by Sir John de (?ourcy in 
1180. Tilt* number of monastic ruins is also considerable. The 
most ancient and celebrated is the abbey or cathedral of Down- 
patrick. Dundrum Castle, attributed to the de Courcy family, 
stands finely above that town, and affords an unusual example 
(for Ireland) of a donjon keep. The castle of Hillsborough is of 
Carolean date. There are three round towers in the county, but 
all arc fragmentary. 

DOWN, a smooth rounded hill, or more particularly an expanse 
of high rolling ground bare of trees. The word comes from the 
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Old English dmi, hill. This is usually tsikcn to l^e a Celtic word. 
'J'hc (laelic and Irish dun and Welsh din are specifically used of a 
hill-fortress, and thus frequently appear in place-names, e,g. Dum- 
barton, Dunkeld, and in the Latinized termination — dunum , 
e.g. l-.ugduniim, Lyons. The Old Dutch duna, which is the .same 
word, was applied to the drifted sandhills which arc a prevailing 
feature of the south-eastern coast of the North Sea (Denmark and 
the Low C'ountries), and the derivatives, Ger. Diitu', modern 
Dutch duin, Fr. dune, have this particular meaning. The 
English “ dune ” is directly taken from the J’Yench. The low' 
sandy tracts north and south of Yarmouth, Norfolk, are known as 
the ‘‘ Dunes,” whfch may be a corruption of the Dutch or French 
words. From “ down,” hill, comes the adverb “ down,” from 
above, in the earlier form “ adown,” i.e. off the hill. The word 
for the soft under plumage of birds is entirely different, and 
comes from the Old Norwegian dtm, cf. a-dar-dun, eider-down. 
For the system of chalk hills in England known as “ The Dowms ” 
sec Dow'ns. 

DOWNES |D(o)ijnaeus], ANDREW (c. 1549 1628), English 
classical scholar, was born in the county of Shrop.shire. He w'as 
educated at Shrewsbury and St John’s College, Cambridge, where 
he did much to revive the study of (Jreek, at that time at a \'ery 
1(»\\ ebb. In 1571 h(? was elected fellow of his college, and, in 
be was appointed to the regiiis professorship of Occk, 
whidi he held for nearly forty years. He died at ('oton, near 
Ciimbridge, on the 2nd of February 1627/1628. According to 
Simoruls d’Ewes {Autnlnography, cd. J. O. TTalliwell, i. pp. 339, 

1 1 ), who attended his lectures on Demosthenes and gives a slight 
sketch of his niTsonality, Downes was accounted “ the ablest 
(irc cian of ('hristendom.” He published little, but seems to have 
devoted his chief attention to the Greek orators. Tie edited 
Lysias Pro caede Eratosthenis (i5<)3): Praeleciioties in Philip- 
picam dc pace Demos tlianis (1621), dedicated to King James I. ; 
some letters (wTitton in Oct'k) to Isaac C'asaubon, printed in 
the Episiohie of the latter; and notes to St Ghrysostom, in 
Sir Henry Savile’s edition. Downes was also one of the .seven 
translators of the Apocrypha for the “ authorized ” version of 
the liiblc, and one of the six learned men ap]>ointc(l to revise 
the new version after its completion. 

DOWNING, SIR GEORGE, Tkirt. (c. 162.1- English 
soldier and diplomatist, son of Emmanuel Downing, barrister, 
and of l iicy. sister of (iovemor John Winthrop, was born in 
England about 1624.^ His family joined Winthrop in Ameri(^a in 
163-:, settling in Salem, Massachusetts, and Downing studied j 
at l iarvard (!ollegc. In 1645 he sailed for the West Indies as a ; 
prejicber and instructor of the seamen, and arrived in England 
some time afterwards, becoming chaplain to Colonel John Okev's 
regiment . Sub.scf {uen tly he seems to have abandoned his rtdigitiUi. 
vocation for a military career, and in 1630 he was scout-masler- 
gencral of Oomwcirs forces in Scotland, and as such received in 
1657 a salary of /36s and ^£500 as a teller of the exchequer. His 
marriage in .1654 with P'ranccs, daughter of Sir William Howard 
of Naworth, and sister of the ist earl of C'arlisle, aided his 
ad\ anccment. In Cromwell’s parliament of 1654 he represented 
Edinburgh, and C'arlisle in those of 1656 and 1 659. He was one of 
the first to urge Cromwell to lake the royal title and restore the 
old constitution. In 1655 he was sent to France to remonstrate 
on the massacre of the Protestant Vaudois. Later in 1657 he 
was appointed resident at The Hague, to eflect a union of the 
I^otestant European powers, to mediate l:)etw'een Portugal and 
Holland and betw'ocn Sweden and ].)enmark, to defend the 
interests of the English traders against the Dutch, and to inform 
the government concerning the movements of the exiled royalists. 

He showed himself in these negotiations an able diplomatist. 
He was maintained in his post during the interregnum subsequent 
to the fall of Richard Cromwell, and was thus enabled in April 
1660 to make his peace with C'harlcs IJ., to whom he com- 
municated Tlmrloe\s despatches, and declared his abandonment 
of “principles sucked in” in New England, of which he now “saw 
the error.” At the Restoration, therefore, Downing was knighted 

* The of his birth is variously given as 1623, 1624 and 1625 
(Sibley's Harvard Graduates, 18S3). 
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(May 1660), was continued in his embassy in Holland, was 
confirmed in his tellership of the c.xchcquer, and w'as further 
rewarded w'ith a valuable piece of land adjoining St Tames’s Park 
for building puqwse.s, now know n as Downing Sireet.“ C'onsider^ 
ing his past, he showed a very indecent zeal in arresting in. 
Holland and handing over for exe(!ulion the regicides Barkstcaci^ 
Corbet and Okey. Pepys, who characterized his conduct as odious 
though useful to the king, calls him a “ perfidious rogue,” and 
remarks that “ all the w'orld took notice of him for a most 
ungrateful villain for his pains.” “ On the 1st of July 1663 Iv; 
was created ii baronet. Downing had from the first been hostile to 
the Dutch as the cimimcrcial rivals of England. He had strongly 
supported the Navigation Act of 1660, and he now deliberately 
drew on the fatal and disastrous war. During its continuance he 
took part at home in the management of the treasury, inlrocliicetl 
the apjn-opriation of sui>plie.s, oi)pose(l strongly by Clarendon as 
an encroachment on the i)rerogative, and in May 1667 was made 
secretary to the commissioners, his apj>oinlment being much 
welcomed by Pepys.'* He had been returned for Morpeth in the 
convention parliament of April 1660, a constituency which he 
repr(\sented in every ensuing parliament till his death, and he 
spoke with al.»ility on financial and cornmennal (|iiestions. He 
was appointed a commissioner of llie ciistonis in 1671. The same 
year lie was again sent to Holland to replace Sir William 'I'emple, 
to break up the policy of tlu* Triple alliance and incite another 
war between Holland and England in furlherance of the J''rench 
y>olicy. His unpopularity there was extreme, and after three 
months’ residence Downing tied to EngUmrl, in fear of the fury of 
the mob. For this unauthorized stey» he was S(‘nt to the Tower 
on the 7th of February 1672, but released some few' weeks after- 
wards. He defended the Declaration of Indulgence the .same 
year, and made himself useful in supporting the court policy. 
He died in July 1684. Downing Street, l^undon, is i.anied after 
him, while Downing (ollege, Cambridge, derived its name from 
his grandson, the 3ifl baronet. Tht? title became extinct when 
the 4th baronet, Sir Jacob G. Dowming, died in 1764. 

Downing was niKloiibtedly a n^an of great yiolitical and 
diplomatic ability, but his talents were rarely employed for the 
advantage of his count r)' and his character was marked l»y 
all the mean vic<^s, trefw-hcry, avarice, s(t\ ility and ingratitude. 
“A George Downing'’ became a proverbial expression in New 
England to dtaiotc a false man who betrayed his trust.** He 
ymblished a large number of declarations and discourses, nioslly 
in Dutch, enumerated in Sibley's bif.'graphy, and wrote also 
“ i\ True Relation of tlie .I'rogress of the I'arliament's Forces 
in Scotland ” (i6t;i), Thofnason Tracts, Brit. Mus., E 6..10 (5). 

DOWNMAN, JOHN (1750- 1824), Engli.sh portrait [tainter, was 
the. son of Francis Dow'nrnan, attorney, of St Neots, by ( harlottc 
Goodsend, eldest daughter of the j)rivMU^ secretary Xo Gtorge 1 . ; 
his grandfather, Hugh Downmari (1672-1729), having l)een the 
master of the House of Drdnam e at Sheerness. He is liolieved to 
have been born near R 11 abon, educated first at ('liester, then at 
].iver]>ool, and finally at the Roy:d Academy schools, and he wa.> 
for a while in the studio of J icnjamin West . His excjuisite yiencil 
portrait drawings, slightly tinted in colour, usually irom the 
reverse, are well known, and many of them are of remarkahk 
beauty. Several volumes of sketches for these draw ings are .still 
in existence. Dowmman is believed to haA e been “ pressed ” for 
the navy as a young man, and on his escape settled flown for 
a while in Cambridge, eventually coming to London, and later 
(1804) going to reside in Kent in the \ ilhigc of West Mailing. I le 
aftenvards spent some ]>art of his life in the w'est of England, 
especially in Exeter, and then travelled all over the country 
painting his dainty portraits. In 1 8 1 8 he settled dow n a t Clarster, 
finally removing to Wjexham, w'herc his only daughter niarrred 
and where he died and was buried. He was an assoeiatr* of tiie 
Royal Academy, 'fhe Downman family is usually known a.s a 
Devonshire one, but the exact connexion between the artist 

* Cal. of St J*ap . ; Vom. (ifj6i-i662) p. 408 ; Notes and Queries, ix. 
ser. vii. q2. 

® Diary, Marcli 12, 17, 1062. * th. May 27, 1667. 

® Sibley, i. 46. 
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and the Devonshire branch has not been traced. Many of 
his portraits have attached to them remarks of considerable 
importance respecting the persons represented. 

SiMj John Dnwnman, his Life and Wotks, by (i. C. Williamson 
(London. J907). (G. (.. W.) 

DOWNPATRICK, a market town and the county town of Co. 
Down, Ireland, in the cast parliamentary division, 28 m. S.S.E. of 
Belfast by the Belfast & County Down railw'ay. Pop. (1901) 
2993. Il- stands picturesquely on a sloping site near the south- 
west extremity of Strangford Lough. It is the seat of ^e 
Protestant and Roman Catholic dioceses of Down. St Patrick 
founded the see about 440, but the present Protestant cathedral 
dates from 1790, the old structure, after suffering many 
vicissitudes, having been in ruins for 250 years. The cathedral is 
said to contain the remains of its founder, together with those of 
St Columba and St Bridget. A round tower adjoining it was 
destroyed in 1790. A small trade is carried on at Strangford 
Lough by means of vessels up to 100 tons, which discharge at 
Quoile quay, about i m. from the town ; but vessels of larger 
tonnage can discharge at a steamboat quay lower down the Quoile. 
The imports are principally iron, coal, salt and timber ; the 
exports barley, oats, cattle, pigs and potatoes. Linen manu- 
facture is also carried on, and brewing, tanning and soap-rnaking 
give considerable employment. The Down corporation race- 
meeting is important and attracts visitors from far outside the 
county. The rath or dun from which the town is named remains 
as one of the finest in Ireland. It was called Rath-Kcltair, or the 
rath of the hero Keltar, and covers an area of 10 acres. In the 
vicinity of the town arc remnants of the monastery of Saul, 
a foundation ascribed to St Patrick, and of Inch Abbey (1180), 
founded by Sir John de Courcy. Three miles south is a fine stone 
circle, and to the south-east are the wells of Struell, famous as 
miraculous healers among the j>easantry until modern times. 
The town is of extreme antiquity. It was called Ihm-leih-^las, 
the fort of the broken fetters, from the miraculous deliverance 
from bondage of two sons of Dlchu, prince of I^ecale, and the first 
convert of St Patrick. It is the Dunum of Ptolemy, and was 
a residence of the king.s of Ulster. It w'as already incorporated 
early in the 15111 century. It returned two members to the Irish 
parliament until the Union in i8oo, and thereafter one to the 
imperial parliament until 1832. 

DOWNS, the name of a system of chalk hills in the .south-ea.st of 
England. Eor the etymology of the word and its meaning see 
Down. It is most familiar in its application to the two ranges of 
the North and South Dow’iis. Of these the North Downs are 
confined chiefly to the counties of Surrey and Kent, and the South 
to Sussex. Each forms a well-defined long range springing from 
the chalk area of Dorsetshire and Hampshire, to which, tliough 
broken up into a great number of short ranges and groups of hills, 
the general name of the Western Downs is given. The Downs 
enclose the rich district of the Weald (q.vX 

The North Downs, extending from a point near Farnhara to the 
English C.'hannel between Dover and Folkestone, have a length 
along the cresi line, measured directly, of 95 in. 'Fhe cre.st, 
howev’er, is not continuous, as the hills are breached by a suc- 
cession of valleys, forming gaps through which high-roads and 
railways converge upon London. The rivers flowing through 
these gaps run northward, and, except in the extreme east, are 
members of the Thapies basin. These breaching valleys, which 
arc characteristic of the South Dow ns also, “ carry us back to a 
lime when the greensand and chalk wtTc continued across, or 
almost across, the Weald in a great dome." The rivers “ then 
ran down the slopes of the dome, and as the chalk and greensand 
gradually weathered back . . . deepened and deepened their 
valleys, and thus were enabled to keep their original course.” * 
'file western tiTmination of the North Downs is the Hog's Hack, a 
narrow ridge, little more than a quarter of a mile broad at the 
summit, sloping sharply north and south, and reaching 489 ft. in 
height . At the w’est end a depression occurs where the rivers Wey 
and Blackwater closely approach each other ; and it is thought 
that the Wey has beheaded the Blackwater, which formerly 
' Avebury, The Scenery of England . ch. xi. 


flowed through the gap. In this depression lies Famham, the 
first of a series of towns which have grown up at these natural 
gateways through the hills. The Wey, flowing south of the Hog's 
Back, breaches the Downs at its eastern extremity, the town of 
Guildford standing at this point. The next gap is that of the Mole, 
in which Dorking lies. Between Guildford and Dorking the main 
line of the Downs reaches a height of 712 ft., but a lateral 
depression, followed by the railway between these towns, marks 
off on the south a loftier range of lower greensand, in which Leith 
Hill, famous as a view-point, is 965 ft. in height. East of the Mole 
the northward slope of the Downs is deeply cut by narrow valleys, 
and the depression above Redhill may have been traversed by a 
stream subsequently beheaded by the Mole. A height of 868 ft. 
is attained east of Caterham. The next river to break through 
the main line is the Darent, but here another lateral depression, 
watered by the headstreams of that river, marks off the Ragstone 
Ridge, south of Sevenoaks, reaching 800 ft. The lateral depression 
is continued along the valleys of streams tributary to the Medway, 
so that nearly as far as Ashford the Downs consist of two parallel 
ranges ; but the Medway itself breaches both, Maidstone lying in 
the gap. The elevation now begins to decrease, and 682 ft. is the 
extreme height east of the Medway. The direction, hitherto E. 
by N., trends E.S.E. The final complete breach is made by the 
Great Stour, between Ashford and Canterbury, east of which a 
height of 600 ft. is rarely reached. The valley of the Little Stour, 
however, offers a well-marked pass followed by the Folkestone- 
Canterbury railway, and the Nortli Downs finally fall to the .sea 
in the grand white cliffs between Dover and Folkestone. 

The South Downs prestmt similar characteristics on a minor 
scale. Springing from the main mass of the chalk to the south of 
Petersficid they have their greatest elevation (889 ft. in Biitser 
Hill) at that point, and extend E. by S. for 65 in. to the English 
Channel at the cliffs of Bcachy Head. As in the case of the 
North Downs a succession of ri\’ers breach the hills, and a 
succession of towns mark the gaps. I'hese are, from east to west, 
tlie Arun, with the town of Arundel, the Adur, with Shoreham, 
the Ouse, with l,ewes and Newhaven, and the Cuckmere, with no 
considerable town. The steep slope of the South Dow ns is north- 
ward towards the Weald. The southern slopes reach the coast 
cast of Brighton, hut west of this town a flat coastal belt 
intervenes, widening westward. Apart from the complete 
breaches mentioned, the South Downs, scored on the south wdth 
many deep vales, are generally more easily penetrable than the 
North Downs, and the coast is less continuous. 

Smooth convex curves arc characteristic of the Downs ; their 
graceful and striking outline gives them an importance in the 
landscape in excess of their actual height ; their flanks are well 
wooded, their summits covered with close springy turf. 

“ Thk Downs ” is also the name of a roadstead in the English 
Channel off Deal between the North and the South Foreland. It 
forms a favourite anchorage during heavy weather, protected on 
the east by the Goodwin Sands and on the north and west by the 
coast. It has depths down to 1 2 fathoms. Even during southerly 
gales some shelter is afforded, though under this condition wrecks 
are not infrequent. 

DOWNSHIRE, WILLS HILL, ist Marquess of (1718-1793), 
son of Trevor Hill, ist Viscount Hillsborough, was horn at 
Fairford in Gloucestershire on the 30th of May 1718. He became 
an English member of parliament in 1741, and an Irish viscount 
on his father's death in the following year, thus sitting in both the 
English and Irish parliaments. In 1751 he was created carl of 
Hillsborough in the Irish peerage ; in 1754 he was made comp- 
troller of the royal household and an English privy councillor ; 
and in 1756 he l?ecame a peer of Great Britiiin us baron of 
Harwich. For nearly two years he was pre.sident of the board of 
trade and plantations under George Grenville, and after a brief 
period of retirement he filled the same position, and then that of 
joint postmaster-general, under the earl of Chatham. From 
1768 to 1772 Hillsborough was secretary’ of state for the colonies 
and also president of the hoard of trade, becoming an English 
earl on his retirement : in 1779 he was made secretary of state 
for the northern department, and he was created marquess of 
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Downshire seven years after his final retirement in 1782. Both 
in and out of office he opposed all concessions to the American 
colonists, but he favoured the project for a union between England 
and Ireland. Reversing an earlier opinion Horace Walpole says 
Downshire was a pompous composition of ignorance and want 
of judgment.” He died on the 7th of October 1793 and was 
succeeded by his son Arthur (1753-1801), from whom the present 
marquess is descended. 

DOWRY (in Anglo-Fr. dawarie, O. Fr. douatre, Med. Lat. 
dotaria, from Lat, dos, from root of dare, to give ; in Fr. dot), the 
property which a woman brings with her at her marriage, a wife’s 
marriage portion (see Settlement). 

DOWSER and DOWSING (from the Cornish “ dowse/* M.E. 
duschen, to strike or fall), one who uses, or the art of using, the 
dowsing-rod (called “ deusing-rod ** by John Locke in 1691), or 
“ striking-rod ” or divining-rod, for discovering subterranean 
minerals or water. (See Divining-Rod.) 

DOXOLOGY (Gr. So^oXoyia, a praising, giving glory), an 
ascription of praise to the Deity. The early Christians continued 
the Jewish practice of making such an ascription at the close of 
public prayer (Origen, IIe/)i 33) and introduced it after 

the sermon also. The name is often applied to the Trisagion 
(tcrsanctus), or “ Holy, Holy, Holy,” the scriptural basis of which 
is found in Isaiah vi. 3, and which has had a place in the worship 
of the Christian church since the 2nd century ; to the Hallelujah 
of several of the Fsalms and of Rev. xix. ; to such passages of 
glorification as Rom. ix. 5, xvi. 27, Eph. iii. 21 ; and to the last 
clause of the Lord’s Prayer as found in Matt. vi. 13 (A.V.), which 
critics arc generally agreed in regarding as an interpolation, and 
which, while used in the Greek and the Protestant churches, is 
omitted in the Roman rite. It is used, however, more definitely 
as the designation of two hymns distinguished by liturgical 
writers as the Greater and Lesser Doxologies. 

The origin and history of these it is impossible to trace fully. 
The germ of both is to be found in the Go.spcls ; the first words of 
the (Greater Doxology, or Gloria in Excehia, being taken from 
Luke ii. i.|, and the form of the I.esser Doxology, or Gloria Patri, 
having l^een in all probability first suggested by Matt, xxviii. 19. 
The Greater Doxology, in a form approximating to that of the 
English prayer-book, is given in the Apostolical Constitutions (vii, 
47). At this time {c. 375) it ran thus : “ Glory to God on high, and 
on earth peace to men of (his) goodwill. We praise thee, we bless 
thee, we worship thee, w e glorify tliee, we give thanks to thee for 
thy great glory. O 1 /ord God, heavenly king, God the Father 
Almighty ; O Lord, the only begotten Son, Jesus Christ ; O Lord 
(iod, Lamb of God, Son of the Father, that takest away the sins 
of the world, have mercy upon us ; Thou that takest away the 
sins of the world, receive our prayer ; Thou that sittest at the 
right hand of the Father, have mercy upon us ; For Thou alone 
art holy. Thou only, Jesus Christ, with the Holy Ghost, art most 
high in the glory of God the Father. Amen.” This is the earliest 
record of it, but it is also found in the Alexandrine Codex. Alcuin 
attributes the authorship of the Latin form— the Gloria in 
Excelsis— to St Hilary of Poitiers (died 367). The quotations 
from the hymn in the p.seudo-Athanasian De Vir^initate, and in 
Chrysostom {Horn. 6 g in Matth.), include only the opening words 
(those from St Luke’s gospel), tliough the passage in Athanasius 
shows by an el caelera that only the beginning of the hymn is 
given. These references indicate that the hymn was used in 
private devotions ; as it does not appear in any of the earliest 
liturgies, whether Eastern or Western, its introduction into the 
public .services of the church was probably of a later date than hits 
often been supposed. Its first introduction into the Roman 
liturgy is due to Pope Symmachus (498-514), who ordered it to 
be sung on Sundays and festival days. 'I’here was much opjxiru*- 
tion to the expansion, but it was suppressed by the fourth council 
of Toledo in 633. Until the end of the nth century its use wjls 
confined to bishops, and to priests at Easter and on their installu' 
tion. The Mozarabic liturgy provides for its cucharistic use on 
Sundays and festivals. In these and other early liturgies the 
Greater Doxology ocairs immediately after the beginning of the 
service ; in the English prayer-book it is introduced at the close 


of the communion office, but it docs not occur in either the 
morning or evening sertdee. This doxology is also used in the 
Protestant Episcopal and Methodist Episcopal churches of 
America, as indeed in most Protestant churches at the eucharist. 

The kisser Doxology, or Gloria Patri, combines the character 
of a creed with that of a hymn. In its earliest form it ran simply 
— “ Glory be to the Father, and to the Son, and to the Holy 
Ghost, w'orld without end, Amen,” or “ Glory be to the Father, 
in (or through) the Son, and in (or through) the Holy Ghost.” 
Until the rise of the Arian heresy these forms were probably 
regarded as indifferent, both being ecpially capable of an orthodox 
interpretation. When the Arians, how'cver, finding the second 
form more consistent with their views, adopted it persistently 
and exclusively, its use w'as naturally discountf nanced by the 
Catholics, and the other form became the symbol of orthodoxy. 
To the influence of the Arian heresy is also due the ('atholic 
addition—'” as it w as in the beginning, is now% and ever shall be,” 
the use of which was, according to some authorities, expressly 
enjoined by the council of Nicaea. There is no sufficient evidence 
of this, but there exists a decree of the second council of Vaison 
(529), asserting its use as already cstabli.shed in the East propter 
haereticorum astutiam, and ordering its adoption throughout the 
churches of the W’est. In the Western ('hurch the Gloria Patri is 
repeated at the close of every psalm, in the Eastern CTuirch at 
the close of the last psalm. This last is the optional rule of the 
American Episcopal ('hurch. 

Metrical doxologies arc often sung at the end of hymns, and the 
term has become especially associated with the stanza beginning 
” Praise God from whom all blessings flow,” with which Thomas 
Ken, bishop of Winchester, concluded his morning and evening 
hymns. 

Set* J. Biughani, Uio^. calcs, xiv. 2 ; Sic?p;irl, Christf. A Itcrthiimer , 
i. 515, &c. ; F. Book of Common )*uiyn. p. 212 ; W. Palmer. 

Ori^. lAturfi. iv. § 23; art. “ Litiiriiischc Fornudn " (by Drews) in 
1 1 aack- Herzog, Penlemyk. fUr (not. t hvul. xi. 517. 

DOYEN, GABRIEL FRANpOIS (1726-1806), French painter, 
was bom at Paris in 1 726. His passion for art prevailed over his 
father’s wish, and he became in his twelfth year a pupil of Vanloo 
Making rapid progress, he obtained at twenty the Grand Prix, 
and in 174S set out for Rome. He studied the works of Annibale 
Caracci, (Cortona, Giulio Romano and Michelangelo, then visited 
Naples, Venice, Bologna and other Italian cities, and ii] 1755 
returned to Paris. At first unappreciated and disparaged, he 
resolved by one grand effort to conriuer a reputation, and in 175S 
he exhibited his Death of Virginia.” Jt was completely success- 
ful, and procured him admission to the Academy. Among his 
gieatcst works are reckoned the Miracle des Ardents,” painted 
for tlic cluirch of St Genevieve at St Koch (1773) : the ” Triumph 
of Thetis/’ for the chapel of the Tnvalides ; and the ” Death of St 
Loiii.s,” for the chapel of the Military School. In 1776 he was 
appointed ]>rofessor at the Academy of i'ainting. Soon after 
tlie beginning of the Revolution he accepted the invitation of 
Catherine II. and settled at St Petersburg, where he was load(?d 
with honours and rewards. He died there on the 5th of J une 1 80b. 

DOYLE, SIR ARTHUR CONAN (1859- ), English novelist, 

eldest son of tluj artist Charles Doyle, was born on the 22nd 
of May 1859. He was sent to Stonyburst ('ollege, and further 
pursued his education in Germany, and at ICdinburgh I niversity 
where he graduated M.B. in t88i and M.D. in 1885. He had 
begun to practise as a doctor in Southsea when he published 
A Study in Scarlet in 1887. Alicah Clarke (1888), a tale of 
Monmouth’s rebellion, The Si»n of Four ( and The Whtle 
Company (1891), a romanu* of Du Gucsclin’s time, followed. In 
Rodney Stone (1896) lie drew an admirable sketch of the j)rijM'c 
regent ; and be collected a popular series of stories o. llie 
Napoleonic wars in The Exploits oj Brigadier Gerard (iSr/)). In 
1891 he attained immense popularity by The Adventures oj 
Sherlock Holmes, which first appeared in The Strand May^azinc. 
These ingenious stories of the success of the iniperturbaVile 
Sherlock Holmes, who had made his first appearance in A Study 
in Scarlet (1887), in detecting crime and disentangling my.stery, 
found a host of imitators. The novelist himself returned to his 
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hero in The Memoirs of Sherlock Holmes (1893), The Hound of the 
BaskervilUs (1902), and The Return of Sherlock Holmes (1905). 
His later books include numerous novels ; plays, The Story of 
Waterloo ( 1894), in which Sir Henry I r\dng played the leading part, 
The Fires of Fate (1909), and The House of Temperley (1909); 
and two books in defence of the British army in South Africa — 
The Great Boer War (1900) and The IVar in South Africa; its 
Causes and Conduct (1902). Dr Conan Doyle served as registrar 
of the Langman Field Hospital in South Africa, and was knighted 
in iqo2. 

DOYLE, SIR FRANCIS HASTINGS CHARLES, Bart. (i8ic>- 
1888), English man of letters, was born at Nunappleton, 
Yorkshire, on the cist of August 1810. He was the son of Major- 
General Sir Francis Hastings Doyle, ist baronet (1783-1839), 
and was educated at Eton arid at Christ (!hurch, Oxford, where he 
took a first-class in classics in 1831. He read for the bar and was 
called in 1837. He had been elected to a fellowship at All Souls’ 
in 1835, and his interests were chiefly literary. Among his 
intimate friends was Mr Gladstone, at whose marriage he assisted 
iis “ best man ” ; but in Later life their political opinions widely 
differed. In 1834 he published Miscellaneous Verses, reissued 
‘/ith additions in 1840. This was followed by T700 Destinies 
(1844), The Duke's Funeral (1853), Return of the Guards and other 
Poems (1866) ; and from 1867 to 1877 he was professor of poetiy 
at Oxford. In 1869 some of the lectures ho dolhored were 
published in book form. One of the most interesting was his 
appreciation of William Barnes, and the essay on Newman’s 
Dream of Gerontius was translated into French. In 1S86 he 
])ublishc(i his Reminiscences, full of records of the interesting 
people he had known. Sir Francis Doyle succeeded his father 
(chairman of the board of excise) as 2nd ])aronet in 1839, and 
iri 1844 married Sidney, daughter of Charles Watkin Williams 
Wynn (1775- From 1845 he held various important 

offices in the customs. He died on the. 8th of June 1 888. Doyle’s 
poelry is memorable for certain isolated and spirited pieces in 
praise of Britisli fortitude. The best-known are his ballads on the 
“ Birkenheail ” disaster and on “ The Private of the Buffs.” 

DOYLE, JOHN ANDREW (18.14-1907), l^riglish historian, the 
son of Andrew Doyle, editor of The hhtriiinff Chronicle, was born 
on the 14th of May 1844. He w\as ediwated at Eton and at. 
Balliol College, Oxford, winning the Arnold prize in 1868 for 
his essay, The American Colonies, He was a fellow of All Souls’ 
fiom 1870 until his death, which occurred at Oickhowell, Soutli 
Wales, on the 4th of August 1907. His princii)al work is The 
Fm^lish Colonies in .America, in five volumes, as follow.s: Virginia, 
Maryland and the Carolinas (1 vol., 1882), The Puritan Colonies 
(2 vols., 1886), The Middle Colonies (i vol., 1907), and The 
Colonies under the House of Hanover (i vol., 1907), the w’hole 
work dealing with the history of the colonies from 1607 to 1759. 
Doyle also wrote chapters i., ii., v. and vii. of vol. vii. of the 
Cambridge Modern History, and edited William Bradford’s His- 
:ory of the Plimouth Plantation (1896) and the Correspondence 
of Susan Ferrier (1898). 

DOYLE, RICHARD (1824-1883), English artist, son of John 
Doyle, the caricaturist known as “ 11 . B.” (1797-1868), was bom 
in London in 1824. His father’s “ Political Sketches ” took the 
town by storm in the days of Lord Grey and Lord Melbourne. 
The son was an extremely precocious artist, and in his “ Home for 
I iu* Holidays,” done when he was twelv e, and his “ Comic Engli.sh 
Histories,” drawn foiir.5^ears later, he showed extraordinary gifts 
of humour and fancy. He had no art training outside his father’s 
stuilio. In 1843 lu' joined the staff of Punch, drawing cartoons 
and a vast number of illustrations, but he retired in 1850, in 
eonsequcncc of the attitude adopted by that paper towards what 
was known as “ the papal aggression,” and especially towards 
die pope himself. In 1854 he published his “ Continental Tour 
of Brown, Jones and Robinson.” His illustnations to three of the 
Christmas Books of ('harles Dickens, and to The Newcomes by 
Thackeray, are reckoned among his principal achievements ; and 
his fanciful pictures of elves and fairies have always been general 
favourites. He died on the nth of December 1883. His most 
popular drawing is his cover of Punch 
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DOZSA, GYOrGY (d. 1514), Hungarian revolutionist, was a 
Szekler squire and soldier of fortune, who won such a reputation 
for valour in the Turkish wars that the Hungarian chancellor, 
TamAs Bdkocz, on his return from Rome in 1514 with a papal 
bull preaching a holy war in Hungary against the Moslems, 
appointed him to organize and direct the movement. In a few 
weeks he collected thousands of so-called Kuruezok (a corruption 
of Cfuciati), consisting for the mast part of small yeomen, 
peasants, wandering students, friars and parish priests, the hum- 
blest and most oppressed portion of the community, to whom 
alone a crusade against the Turk could have the slightest attrac- 
tion. They assembled in their counties, and by tlie time Dozsa 
had drilled them into some sort of discipline and self-confidence, 
they began to air the grievances of their class. No measures had 
been taken to supply these voluntary crusaders with food or 
clothing ; as harvest-time approached, the landlords commanded 
them to return to reap the fields, and on their refusing to do so, 
proceeded to maltreat their wives and families and set their 
armed retainers upon the half-staivcd multitudes. Instantly the 
movement was diverted from its original object, and the peas.ants 
tand their leaders began a war of extennination against the 
landlords. By this time Dozsa was losing control of the rabble, 
which had fallen under the influence of the socialist parson of 
Czegled, Lorinez M6szaros. The rebellion was the more dangerous 
as the town rabble was on the side of the peasants, and in Buda 
and other places the cavalry sent against the Kuruezok were 
unhorsed as they passed through the gates. The rebellion spread 
like lightning, principally in the central or purely Magyar 
provinces, where hundreds of manor-houses and castles were 
burnt and thousands of the gentry done to death by impalement, 
crucifixion and other unspeakable methods. Dozsa’s camp at 
Czegled was the centre of the jacquerie, and from thence he sent 
out his bands in every direction, pillaging and burning. In vain 
tlic papal bull was revoked, in vain the king issued a proclama- 
tion commanding the peasantry to return to their homes under 
pain of death. By this time the rising had attained the 
dimen.sions of a revolution ; all the feudal levies of the kingdom 
were called out against it ; and mercenaries were hired in haste 
from Venice, Bohemia and the emperor. Meanwhile Dozsa liad 
captured the city and fortress of Csdnad, and signalized his 
victory by impaling the bishop and the castellan. Subsequently, 
at Arad, the lord treasurer, Ist\'un Telegdy, was seized and 
tortured to death Ss i'o satanic ingenuity. It shoukl, howev'cr, 
in fairness be added that only notorious bloodsuckers, or 
obstinately resisting noblemen, were destroyed in this w^ay. 
Those w’ho freely submitted were alw'ays released on parole, and 
Dozsa not only never broke his given word, but frequently 
a.ssisted the escape of fugitives. But he could not always ccntrol 
his followers when their blood w^as up, and infinite damage was 
done before he could stop it. At first, too, it seemed as if tho 
government were incapable of coping with him. In the course of 
the summer he took the fortresses of Arad, T.ippa and Vik'gos ; 
provided himself with guns and trained gunners ; and one of his 
bands advanced to within five leagues of the capital. But his half- 
naked, ill-armed ploughboys w^cre at last overmatched by the mail- 
clad chivalry of the nobles. Dozsa, too, had become demoralized 
by success. After Csdnad, he issued proclamations which can 
only be described as nihilistic. His suppression had become a 
political necessity. He was finally routed at Tcmesvdr by the 
combined forces of Jdnos Zdpolya and Istviln Bdthory, was 
captured, and condemned to sit on a red-hot iron throne, with p*. 
red-hot iron crown on his head and a red-hot- sceptre in his hand. 
'Phis infernal sentence was actually carried out, and, life still 
lingering, the half-roasted carcass of the unhappy wTetch, who 
endured everything with invincible heroism, was finally devoured 
by half-a-dozen of his fellow-rebels, who by w-ay of preparation 
had been starved for a whole week beforehand. 

See Sdndor Marki, Dozsa Gyorgy (Hung.), Budapest, 1884. 

(R. N. B.) 

DOZY, REINHART PIETER ANNE (1820-1883), Dutch 
Arabic scholar of French (Huguenot) origin, was born at Leiden 
in February 1820. 'fhe Dozys, like so many other contemporary 
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French families, emigrated to the Low Countries after the 
revocation of the edict of Nantes, but some of the former appear 
to liave settled in Holland as early as 1647. Dozy studied at the 
university of Leiden, obtained the degree of doctor in 1844, was 
appointed an extraordinary professor of history in 1850, and 
professor in 1857. The first results of his extensive studies in 
Oriental literature, Arabic language and history, manifested 
themselves in 1847, when he published Al-Marrakushi’s History 
of the Ahnohades (Leiden, 2nd cd., 1881), which, together with his 
Scriptoruni Arahum loci de Abhaditis (l^iden, 1846-1863, 3 vols.), 
his editions of Ibn-Adhari’s History of Africa and Spain (I.eidcn, 
1848-1852, 3 volsT.), of Ibn-Badrun’s Historical Commentary on the 
Poem of ihn-Abdun (Leiden, 1848), and his Dictionnaire deiailU 
des noms des vetements chez les Arabes (Amsterdam, 1845)— a work 
crowned by the Dutch Institute — stamped Dozy as one of tlu; 
most learned and critical Arabic scholars of his day. But his real 
fame as a historian mainly rests on his great work, Histoire des 
Mussulmans d'Espaf'ne, jusqu'd la conquete de VAndnlousie parks 
Almoravides, yri-uio (Leiden, 1861; 2nd ed., ihid,^ 1881); a 
graphically wTitten account of Moorish dominion in .Spain, which 
shed new light on many obscure points, and has remained the 
standard work on the subject. Do/y’s Rerherclies sur Ihistoirc et 
la litter ature de VEspagne pendant le moyen age (Leiden, 2 vols., 
1840 ; 2nd and 3rd cd., completely recast, i860 and 1881) fonn a 
needful and wonderfully trenchant supplement to his Histoire des 
Mussulmans, in which he mercilessly exposes the many tricks 
and falsehoods of the monks in their chronicles, and clfectivcly 
demolishes a good part of the Cid legends. As an Arabic scholar 
J^ozy stands w'cU-nigh unsurpassed in his Supplement aitx 
diclionnaires arabes (Leiden, 1877-1881, 2 vols.), a work full of 
research and learning, a storehouse of Arabic lore. To the same 
class belongs his Glossaire des mots espagnols ct poriugais, derives 
dr. VArahe, edited with Dr W. H. Engclmann of Leipzig (Leiden, 
j866 ; 2nd ed., 1868), and a similar list of Dutch words tierived 
from the Arabic. Dozy also edited A 1 ]\rakkari's Analecles sur 
Chistoirc et la litterature des Arabes d'Espagne (Leiden, 1855 • 
1861, 2 vols.), and, in conjunction with his friend and worthy 
successor. Professor De Goejc, at Leiden, Idrisi's Description de 
VAfrique et de VEspagne (1866), also the Calendrier de Cordoue de 
Vanuee p 6 i ; texte arabe et anrienne traduction laline (Leiden, 
1 874). Het Jslami 5 mc(Islatnis 7 n ; ITaarlern, i S63, 2n(l ed., 1880 ; 
French translation) is a popular exposition of Mahoinmedanism, 
of a more controversial character ; and De Israeliclcn te Mekka 
(‘'The Israelites at Mecca,” Haarlem, 1864) became the subject of 
a rath.er healed discussion in Jewish circles. Dozy died at Leiden 
in May 1883. (M- J i ) 

DRACAENA, in botiiny, a genus of the natural order Liliaceae, 
containing about fifty species in the wanner parts of the Old 
World. They are trees or shrubs with long, generally narrow 
leaves, panicles of small whitish flowers, and berried fruit. The 
most remarkable species is Dracaena Draco, the dragon-tree of 
tlie Canan^ Isles, which reaches a great size and age. 'Fhe 
famous specimen in Tcneriffe, which was blown down by a 
hurricane in 1868, when measured by Alexander von Humboldt, 
was 70 ft. high, with a circumference of 45 ft. several feet above 
the ground. A resin exuding from the trunJc is known as dragon's 
blood {q.v,). 

Many of the cultivated so-called Dracaenas iKjlong to the 
closely-allied genus Cordyline. They are growm for the beauty 
of fonn, colour and variegation of their foliage and are extremely 
useful as decorative stove plants or summer greenhouse plants, 
or for room and table decoration. They are easy to grow and 
mjiy be increased by cuttings planted in .sandy soil in a tempera- 
ture of from 65^* to 70° by night, the spring ^ing the best time 
for propagation. The old stems laid flat in a propagating frame 
will push young shoots, which may be taken off with a heel when 
2 or 3 in. long, and planted in sandy peat in 3-in. pots ; the tops 
can also l)e taken off and stnjck. The established plants do be.st 
in fibry peat made porous by sand. In summer they should 
have a day temperature of 75®, and in winter one of 65®. Shift 
as required, using coarser soil as the pots become larger. By 
the end of the summer the small cuttings will liave m^e nice 
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plants, and in the spring following they can be kept growing by 
the use of manure water twice a week. Those intended for the 
conservatory should be gradually inured to more air by mid- 
summer, but kept out of cold draughts. When the plants get 
too large they can be headed down and the tops used for cuttings, 
A large number of the garden species of Dracaena are varieties 
of Cordyltnc temiinalts, D, Goldicana is a grandly variegated 
species from west tropical Africa, and reoiiires more heat 
DRACHMANN, HOLGER HENRIK HERBOLDT (i 84 ()-i 9 o 8 ), 
Danish poet and dramatist, son of Dr A. G. Drachmann, a 
physician oi Copenhagen, whose family was of German ex- 
traction, was bom in Copenhagen on the 9lh of October 1846. 
Owing to the early death of his mother, wlio was a Dane, the 
child was left much to his own devices. He soon developed a 
fondness for semi-poetical performances, and loved to organize 
among his companions heroic games, in which he himself took 
such parts as tliose of Tordenskjold and Niels Juul. His .studies 
were belated, and he did not enter the university until 1865, 
leaving it in 1866 to become a student in the Academy of Fine 
Arts. From 1866 to 1870 he was learning, under rr()fes.sor 
Sorensen, to become a marine painter, and not without success. 
But about the latter dati? he came under the inllucnce of Georg 
Brandcs, and, without abandoning art, he began to give liimself 
more and more to literature. At various periods he travelled 
very extensively in England, Scotland, F ranee, Spain and Italy, 
and his literary career began by his sending letters about his 
journtiys to the Danish newspapers. After returning home, he 
.settled for some time in the island of Bornholm, painting sea- 
scapes. He now’ issued his earliest volume of poems, Digle (1872), 
and joined the group of young Radical writers who gathered 
under llie bairruT of Brandes. Drachmann was unsettled, and 
still doubted whether Jiis real strength lay in the pencil or in the 
pc.Ti. By this time he had enjoyed a surprising cxj)ericnce of 
life, especially among sailors, fishermen, students and artists, 
and the issues of the Franco-German War and the French 
Commune had persuaded him that a new and glorious era was 
at hand. Ills volume of lyrics, Dnempede Melodivr (“ Muffled 
Melodies,” 1875), proved that Drachmaun was a |)oet with a real 
vocation, and he bcjgan to produce books in prose and verse with 
great rapidity. LJngt Blod (“ Young Blood,” 1876) contained 
three realistic stories of contemporary life. But he returned to 
his true field in his magruficent Sange ved Havel; Venezia 
('* Songs of tlie Sea ; Venice,” 1877), and won liic passionate 
admiration of his countrymen by his prose work, v/itli interludes 
in verse, called Derovre fra Graensen (“ Over the l^'roulier there,” 
1877), a series of impressions made on Drachmann by a visit to 
the scenes of the war with Germany. During tlie succeeding 
years he was a great traveller, visiting most of the jirincipal 
countries of the world, but particularly familiarizing liiinsclf, 
by protracted voyages, with the sea and w^ith tlie life oi man in 
maritime placets. In 1879 he published Ranker og Rostr 
(“ 'lendrils and Roses ”), amatory lyrics of a very high order of 
melody, in which he showed a great advance in technical art. 
To the .same period Ijelongs Paa Sbmands Tro og Love (“ On the 
Faith and Honour of a Sailor,” 1878), a volume of short stories 
in prose. It was about this time that Drachmann broke with 
Brandcs and the Radicals, and set himself at. the head oi a sort 
of “ nationalist ” or popular-Conscrvative party in Denmark. 
He continued to celebrate the life of the fishermen and sailors 
in Ijooks, whether in prose or verse, which were tlic most popular 
of their day. Paul og Virginie and Lars Kruse (both 1 879) ; Osien 
for Sol og vesten for Maone (“ East of the Sun and Moon,” 1880) : 
Puppe og Sommerfugl (“ Chrysalis and Butterfly,” 1882) ; and 
5/raw<;^yFo/;fe(i883),wcreamong these. In 1882 Drachmann pub- 
lished his fine translation, or paraphrase, of Byron'.*; Don Juan, 
In 1885 his romantic play called Dcr var en Gang (“ Once upon a 
Time '") had a great success on the boards of the Royal theatre, 
Copenhagen ; and his tragedies of Vdlund Smed (“ Wayland the 
Smitii ”) and Brav^Karl (1897) made him the most popular 
playwright of Denmark. He published in 1894 ^ volume^ of 
exquisitely fantastic Melodramas in rhymed vcr.se, a collecticm 
wliich contains some of Drachmann’s most perfect work. His 
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novel Med den brede Pensd (“ With a Broad Brush,” 1887) was 
followed in 1890 by Fnrskrevet, the history of a young painter, 
Henrik Gerhard, and his revolt against his bourgeois surround- 
ings. With this novel is closely connected Den hellige lid (“ The 
Sacred Fire,” 1899), which Drachmann speaks in his own 
person. There is practically no story in this autobiographical 
volume, which abounds in lyrical passages. In 1899 he produced 
his romantic play called Gurre ; in 1900 a brilliant lyrical drama, 
Hallfred Vandraadeskjald ; and in 1903, Dei grbnne Haab. He 
died in Copenhagen on the 14th of January 1908. 

Sec an article by K. Gjcllerup in Dansk Biografisk Lexikon, vol. iv. 
(Copenhagen, 1890). (E. G.) 

DRACO (7th century b.c.), Athenian statesman, was Archon 
Eponymus (but see J. E. Sandys, Constitution of Athens, p. 12, 
note) in 621 B.r. His name has become proverbial as an in- 
exorable lawgiver. Up to his time the laws of Athens were 
unwritten, and wore administered arbitrarily by the Eupatridae. 
As at Rome by the twelve Tables, so at Athens it was found 
necessary to allay the discontent of the people by publishing 
these unwritten laws in a codified form, and Draco, himself 
a Ell pair id, carried this out. According to Plutarch (Life of 
Solon) : “ For nearly all crimes there was the same penalty of 
death. The man who was convicted of idleness, or who stole a 
cabbage or an apple, was liable to death no less than the robber 
of temples or the murderer.” For the institution of the 51 
Ephetae and their relation tf) the Areopagus in criminal juris- 
diction sec Gkeek Law. The orator Demades (d. c, 318 b.c.) 
said that Draco’s laws were written in blood. Whether this 
implies peculiar severity, or merely reflects the attitude of a 
more refined age to the barbarous enactments of a primitive 
people, among whom the penalty of death was almost universal 
for all crimes, cannot be decided. According to Suldas, however, 
in his Lexicon, the people were so overjoyed at the change he 
made, that they accidentally suffocated him in the theatre at 
Aegina with the rain of caps and cloaks which they flung at him 
in their enthusiasm. 

The appearance in 1891 of Aristotle’s lost treatise on the 
constitution of Athens gave rise to a most important controversy 
on the subject of Draco’s work. From the statements contained 
in chapter iv. of this treatise, and inferences drawn from them, 
many scholars attributed to Draco the construction of an entirely 
new constitution for Athens, the main features of which were : 

(1) extension of franchise to all who could provide themselves 
with a suit of armour— or, as Gilbert (Constitutional Antiquities, 
Eng. trans. p. 121) says, to the Zeugite class, from which mainly 
the ]io])lites may be supposed to have come ; (2) the institution 
of a property qualification for office (archon 10 minae, strategus 
100 minae) ; (3) a council of 401 members (see Boule) ; (4) 
magistrates and councillors to be chosen by lot ; further, the 
four Solonian classes are said to be already in existence. 

For .some time, especially in Germany, this constitution vras 
almost universally accepted ; now, the majority of scholars 
reject it. Tlie reasons against it, which are almost overwhelm- 
ing, may be shortly summarized, (i) It is ignored by ever>" other 
ancient authority, except an admittedly spurious passage in 
Plato ' ; whereas Aristotle says of his laws ” they are laws, but 
he added the laws to an existing constitution ” (Pol. ii. 9. 9). 

(2) It is inconsistent with other passages in the Constitution of 
Athens. According to c vii., Solon repealed all laws of Draco 
except those relating to murder ; yet some of the most modern 
features of Solon’s constitution arc found in Draco’s constitution. 

(3) Its ideas are alien to the 7th centur>\ It has been said that 
the qualification of tlie strategus w'as ten times that of the archon. 
This, rcasonal)le in the 5th, is preposterous in the 7 th century, 
when the archon was unquestionably the supreme executive 
official. Again, it is unlikely that Solon, a democratic reformer, 
would have reverted from a democratic wealth qualification 
such as is attributed to Draco, to an aristocratic birth quali- 

* A passage (long overlooked) in Cicero. De repuhlica. shows that 
by the ist c.entur}'’ B,r, the intcM-polation had already l>ecn made; 
the quotation is evidently taken from the list in *c. xli. of the 
Constitution^ which it reproduces. 


fication. Thirdly, if Draco had instituted a hoplite census, 
Solon would not have substituted citizenship by birth. (4) The 
terminology of Draco’s constitution is that of the 5th, not the 
7th, century, whereas the chief difficulty of Solon’s laws is the 
obsolete 6th-century phraseology. (5) Lastly, a comparison 
between the ideals of the oligarchs under Theramenes (end of 
5th century) and this alleged constitution shows a suspicious 
similarity (hoplite census, nobody to hold office a second time 
until all duly qualified persons had been exhausted, fine of one 
drachma for non-attendance in Boule). It is reasonable, there- 
fore, to conclude that the constitution of Draco was invented 
by the school of Theramenes, who wished to surround their 
revolutionary views with the halo of antiquity; hence the 
allusion to “the constitution of our fathers ” (?) rrdrpio^ TroAtrcia), 

lliis hypothesis is further corroborated by a criticism of the 
text. Not only is chapter iv. considered to be an interpolation 
in the text as originally written, but later chapters have been 
edited to accord witli it. Thus chapter iv. breaks the connexion 
of thought between chapters iii. and v. Moreover, an inter- 
polator has inserted phrases to remove what would otherwise 
have been obvious contradictions : thus (a) in chapter vii., 
where we are told that Solon divided the citizens into four classes 
(rLfiypara), the interpolator had added the words “ according 
to the division formerly existing ” (naddirep ^vQpiqrai nal w/mrspov), 
which were necessary in view of the statement that Draco gave 
the franchise to the ^ugites ; (b) in chapter xli., where successive 
constitutional changes are recorded, the words “ the Draconian ” 
(1; art AfidKovToi) are inserted, tliough the subsequent figures are 
not accommodated to the change. Solon is also here spoken of as 
the founder of democracy, whereas the Draconian constitution 
of chap. iv. contains several democratic innovations. Two 
further points may be added, namely, that whereas Aristotle’s 
treatise credits Draco with establishing a money fine, Pollux 
definitely quotes a law of Draco in which fines are assessed at 
so many oxen ; secondly, if chapter iv. did exist in the original 
text, it is more than curious that though the treatise was ividely 
read in antiquity there is no other reference to Draco’s consti- 
tution except the tw^o quoted above. In any case, whatever 
were Draco’.s laws, we learn from Plutarch’s life of Solon that 
Solon abolished all of them, except those dealing with homicide. 

Authoritiks.- Beside the works of J. E. Sandys and G. Gilbert 
quoted .T-bovc, sec those quoted in article Constitution op Athi£NS ; 
Grotc, Hist, of Gfeue (ctl. 1907), pp. 9-11, with references; and 
histories of Greece published after 1894. (J. M. M.) 

DRACO (” the Dragon ”), in astronomy, a constellation of 
the northern hemisphere, mentioned by Eudoxus (4th century 
B.c.) and Aratus (3rd century b.c.); it was catalogued by 
Ptolemy, 31 stars, Tycho Brahe, 32, Hcvelius, 40. The Greeks 
had many fables concerning tliis constellation ; one is that when 
Heracles killed the dragon guarding the Hesperian fruit Hera 
transferred the creature to heaven as a reward for its services. 
The planetary nebula //. 1 V. 37 Draconis is of a decided pale blue 
colour, and one of the most conspicuous objects of its class. 

DRACONTIUS, BLOSSIUS AEMILIUS, of Carthage (according 
to the early tradition, of Spanish origin), Christian poet, flour- 
ished in the latter part of the 5th century a.d. He belonged 
to a family of landed proprietors, and practised as an advocate 
in his native place. After the conquest of the country by the 
Vandals, Dracontius was at first allowed to retain possession 
of his estates, but was subsequently deprived of his property 
and thrown into prison by the Vandal king, whose triumphs he 
had omitted to celebrate, while he had written a panegyric on 
a foreign and hostile ruler. He subsequently addressed an 
elegiac poem to the king, asking pardon and pleading for release. 
The result is not known, but it is supposed that Dracontius 
obtained his liberty and migrated to northern Italy in search 
of peace and quietness. This is consistent with the discovery 
at Bobbio of a i5tli-century MS., now in the Mu.seo Borbonico 
at Naples, containing a number of poems by Dracontius (the 
Carmina minora). The most important of his works is the 
De laudihus Dei or De Deo in three books, wrongly attributed 
by MS. tradition to St Augustine. The account of the creation. 
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which occupies the greater part of the first book, was at an early 
date edited separately under the title of Uexdemerony and it was 
not till 1791 that the three books were edited by Cardinal 
Arevalo. The apology {Satis f actio) consists of 158 elegiac 
couplets ; it is generally supposed that the king addressed is 
Gunthamund (484-496). The Cartnina minora^ nearly all in 
hexameter verse, consist of school exercises and rhetorical 
declamations, amongst others the fable of Hylas, with a preface 
to his tutor, the grammarian Felicianus ; the rape of Helen ; 
the story of Medea ; two epitlialamia. It is also probable that 
Dracontius was the author of the Orcstis iragoedia, a poem of 
some 1000 hexameters, which in language, metre and general 
treatment of the subject exhibits a striking resemblance to the 
other works of Dracontius. Opinions differ as to his poetical 
merits, but, when due allowance is made for rhetorical exaggera- 
tion and consequent want of lucidity, his works show considerable 
vigour of expression, and a remarkable knowledge of the Bible 
and of Roman classical literature. 

Editions.- Df? Deo and Satisfaction ed. Arevalo, reprinted in 
Migno’s Patrohgiae cursus^ lx. ; Carmina minoraf ed. F. de Duhn 
(1873). On Dracontius generally, sec A. Ebert, AUf^emeine Geschuhte 
det Lit. des Mittelalters im Abendlaiiden i. (1^74) : C. Rossberg, /;/ 
D. Carmina minora (1878) ; H. JMailfait, ])e Dmeontii poHae lin^xm 
(1902). On the Oreslis iragoedian s<?c editions by K. IVipcr (1875) 
and C. Giarratino (Milan, lyof)) ; pamphlets by C. Kossbeig (1880, 
on the authorship ; 1888, materials fur a commentary). 

DRAFTED MASONRY, in architecture, the term given to large 
stones, on the face of which has been dressed round the edge 
a draft or sunken surface, leaving the centre portion as it came 
from the quarry. The dressing is worked with an adze of eight 
teeth to the inch, used in a vertical direction and to a width of 
2 to 4 in. The earliest example of drafted masoniy' is found in 
the immense platform built by ('yrus 530 b.c. at Pasargadae in 
Persia. It occurs again in the palace of Hy rearms, known as the 
Arak-el-Emir (176 b.c.), but is there inferior in execution. The 
finest drafted masonry is that dating from the time of Herod, in 
the tower of David and the walls of the Ilaram in J erusalern, and 
at Hebron. In the castles built by the Crusaders, the adze 
has been worked in a diagonal direction instead of vertically. 
In all these examples the size of the stones employed is some- 
times enormous, so that the traditional influence of the 
Phoenician masons seems to have lasted till the 1 2th century'. 

DRAG (from the Old Eng. dragan, to draw ; the word pre.serves 
the g wliich phonetically developed into w), that which is drawm 
or pulled along a surface, or is used for drawing or pulling. 
The term is thus applied to a liarrow for breaking up clods of 
earth, or for an apparatus, such as a grapnel, net or dredge, used 
for searching water for drowned bodies or other objects. As a 
niime of a vehicle, “ drag is sometimes used as equivalent to 
“ break,” a heavy carriage without a body used for training 
horses, and also a large kind of wagonette, but is more usually 
applied to a privately owned four-liorse coach for four-in-hand 
driving. The w'ord is also given to the “ shoe ” of wood or iron, 
placed under the wheel to act as a brake, and also to the “ drift ” 
or sea-anchor,” usually made of spars and sails, employed for 
checking the lec-way of a ship when drifting. In fox-hunting, 
the “ drag ” is the line of scent left by the fox, but more particu- 
larly the term is given to a substitute for the hunting of a fox 
by hounds, an artificial line of scent being laid by the dragging 
of a bag of aniseed or other strong smelling substance which a 
pack will follow. 

DRAGASHANI (Rumanian Draga^am)n a town of Rumania, 
near the right bank of the river 01 1 , and on the railway between 
Caracal and Ramnicu Valcea. Pop. (1900) 4398. 'I'he town 
is of little commercial importance, but the vineyards on the 
neighbouring hills produce some of the best Walachian wines. 
Dragashani stands on the site of the Roman Rusidava. In 1821 
the Turk.*^ routed the troops of Vpsilanti near tlie town. 

DRAGOMAN (from the Arabic ierjuman, an interpreter 

or translator ; the same root occurs in the Hebrew word targum 
signifying translation, the title of the Chaldaean translation of 
the Bible), a comprehensive designation applied to all w'ho act 
as intermediaries between Europeans and Orientals, from the 
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hotel tout or travellers’ guide, hired at a few shillings a day, 
to the chief dragoman of a foreign embassy W'hosc functions 
include the carrying on of the most important politicsil negotia- 
tions with the Ottoman government, or the dragoman of the 
imperial divan (the grand master of the ceremonies). 

The original employment of dragomans l)y the Turkish 
government arose from its religious scruples to use any language 
.save those of peoples which had adopted Islamism. The political 
relations between the Porte and the European suites, more 
frequent in proportion as the Ottoman power declined, com- 
pelled the sultan’s ministers to make vi.se of interpreters, who 
rapidly acquired considerable influence. It soon became nect^s- 
sary to create the important post of chief dragoman at the Porte, 
and there was no choice save to appoint a Greek, as no other race 
in Turkey combined the requisite knowledge of languages with 
the tact and adroitness essential for conducting diplomatic 
negotiations. The first chief dragoman of the Porte was Panayot 
Nikousia, who held liis oflice from 1665 to 1673. succes.sor, 
Alexander Mavrocordato, surnamed Exaporrilos, was charged 
by the Turkish government with the delicate and arduous 
negotiation of the treaty of ('arl(»witz, and by his dexterity 
succeeded, in spite of his questionable fidelity to the interests 
of his employers, in gaining tlieir entire confidence, and in 
becoming the factotum of Ottoman policy. From that time 
until 1821 the (irceks monopolized the management of 'J'urkey’s 
foreign relations, and .soon established the regular .system 
whereby the chief dragoman passed on as a matter of course to 
the dignity of hospodar of one of the Danubian principalities. 

In the .same way, the foreign representatives accredited to 
the P*>rte found it necessar\% in the absence of duly qualified 
countrymen of their own, to engage the .services of natives, 
Greek, Armenian, or J.e\antinc, more or less thoroughly ac- 
quainted with the language. Jaws and administmtion of the 
coiintr\\ Their duties were by no means confined to tiiose of 
a mere translator, and they became the confidential and in- 
dispensable go-betweens of the foreign missions and tlie Porte, 
Though such dragomans enjoyed l)y treaty the protection of 
the country employing them, they were by local interests and 
family ties very intimately connected with the Turks, and the 
disadvantages of the system soon became apparent. Accord- 
ingly as early as 1669 the French government decided on the 
foundation of a scliool for French dragomans at ('(»nstiintinople, 
for which in later years was substituted the jicole des longues 
orientales in Paris ; most of the great powers eventually took 
some similar step, JOngkind also adopting in 1877 a system, 
since modified, for the selection and tuition of a corps of British- 
lx)rn dragomans. 

The duties of an embassy dragoman are extensive and not 
easily defined. They have been described as partaking .-.t once 
of those of a dij^lornatist, a magistrate, a legal adviser and an 
administrator, 'ihe functions of the first dragoman are mainly 
political ; he accompanies the ambas.sador or minister at his 
audiences of the sultan and usually of the ministers, and it is he 
who is charged w'ith the bulk of diplomatic negotiations at tlic 
palace or the Porte. 'Jhe subordinate dragomans transact the 
less important business, comprising routine matters such as 
requests for the recognition of consuls, the settlement of claims 
or furthering of other demands of their nationals, and in general 
all the various matters in which the interests of foreign subjects 
may be concerned. An important part of the dragoman’s duties 
is to attend during any legal procecflings to which a subject 
of his nationality is a part)*, as failing his attendance and 
his concurrence in tlie judgment delivered such proceedings are 
null and void. Moreover, the dragoman is frefjuently enabled, 
through the close relations which he noc(\ssarily maintains with 
different classes of 'J'urkish officials, to furnish valuable and 
confidential information not otherwise obtainable. I’he high 
estimation in which the dragomans are held by most foreign 
powers is shown by the fact that they are usuidly and in the 
regular course promoted to the most important diplomatic posts. 
This is the case in the Russian and Austrian services (where 
more than one ambassador bc^gan his career as a junior dragoman) 
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and generally in the (jerman service } the French chief drago- 
man usually attains the rank of minister plenipotentiary. The 
value of a tactful and efficient intermediary can hardly be 
over-estimated, and in the East a personal interview of a few 
minutes often results in the conclusion of some important matter 
whicli would otherwise require the exchange of a long and 
laborious correspondence. The more important consulates in 
the provinces of Turkey are also provided with one or more 
dragomans, whose duties, mutatis mutandis, are of a similar 
though less important nature. In the same way banks, railway 
companies and financial institutions employ dragomans for 
facilitating their business relations with Turkish officials. 

DRAGOMIROV, MICHAEL IVANOVICH (1830-1905), Russian 
general and military writer, was born on the 8th of November 
1830. He entered the Guard infantry in 1849, becoming 2nd 
lieutenant in 1852 and lieutenant in 1854. In the latter year he 
was selected to study at the Nicholas Academy (staff college), 
and here he distinguished himself so much that he received a 
gold medal, an honour which, it is stated, was paid to a student 
of the academy only twice in the 19th century. In 1856 he was 
promoted staff-captain and in 1858 full captain, being sent in 
the latter year to study the military methods in vogue in other 
countrius. He visited France, England and Belgium, and 
wrote voluminous reports on the instructional and manoeuvre 
camps of these countries at Chalons, Aldershot and Beverloo. 
In i85<j he was attached to the headquarters of the king of 
Sardinii*. during the campaign of Magenta and Solferino, and 
immediately upon his return to Russia he was sent to the Nicholas 
Academy as professor of tactics. Dragomirov played a leading 
part in tlur reoiganization of the educational system of the army, 
and acted also as instructor to several princes of the imperial 
family. 'Jliis post he held until 1863, when, as a lieutenant- 
colo’iid, he took part in the suppression of the Polish insurrection 
of 1863-' 04, returning to St Petersburg in the latter year as 
colonel and chief of staff to one of the Guard divisions. During 
th(? /Viistro-IYiissian War of 1866, Dragomirov was attached to 
the headciuarters of the 11 . Prussian army. He was present at 
the battles on the iij)j)er Elbe and at Kdiiiggriitz, and his 
comments on the operations which he witnessed are of the 
gr(vitest value to the student of tactics and of the war of 1866. 

In 1868 he was made a major-general, and in the following 
year became chief of the staff in the Kiev militory circum- 
scription. In 1873 he was appointed to command the 14th 
division, and in this command lie distinguished him.self very 
greatly in the Riisso-Turkish War of 1877-78. The 14th division 
led the way at the crossing of the Danube at Zimnitza, Drago- 
mirov lu.iug in charge of the delicate and difficult operation of 
crossing and landing under lire, and fulfilling his mission with 
complete success. I.ater, after the reverses before Plevna, he, 
with the cesarevioh and Generals Todlchcn and Milutine, 
strenuously opposed the suggestion of the Grand-duke Nicholas 
that tlie Russian army should retreat into Rumania, and the 
demoralization of the greater part of tlic army was not per- 
mitted to spread to Dragomirov’s division, which retained its 
discipline unimpaired and gave a splendid example to the rest. 

He was wounded at the Shipka Pass, and, though promoted 
lieutenant-general soon after this, was not able to see further 
active serN ice. He was also made adjutant-general to the tsar 
and chief of the 53rd Volhynia regiment of his old division. 
Juir eleven years therbafter General Dragomirov was chief of 
the Nicholas Academy, and it was during this period that he 
collated and introduced into the Russian army all the l^est 
military literature of Europe, and in many other ways was active 
in improving the moral and technical efficiency of the Russian 
officer-corps, especially of the staff officer. In 1889 Dragomirov 
became commander-in-chief of the Kiev militar)’ district, and 
governor-general of Kiev, Podolsk and Volhynia, retaining this 
post until 1903. He was promoted to the rank of general of 
infantry in 1891. Ilis advanced age and failing health prevented 
his employment at the front during the Russo-Japanese war 
of 1904-5. but his advice was continually solicited by the general 
headquarters at St Petersburg, and while he disagreed with 


General Kuropatkin in many important questions of strategy 
and military policy, they boili recommended a repetition of the 
strategy of 1812, even though the total abandonment of Port 
Arthur was involved therein. General Dragomirov died at 
Konolop on the 28th of October 1905. In addition to the orders 
which he already possessed, he received in 1901 the order of 
St Andrew. 

His larger military works were mostly translated into French, 
and his occasional papers, extending over a period of nearly 
fifty years, appeared chiefly in the Voienni Svornik and the 
Razoiedschik ; his later articles in the last-named paper were, 
like the general orders he issued to his own troops, attentively 
studied throughout the Russian army. His critique of Tolstoy's 
War and Peace attracted even wider attention. Dragomirov 
w^as, in formal tactics, the head of the “ orthodox ” school. His 
conservatism was not, however, the result of habit and early 
training, but of deliberate reasoning and choice. His model 
was, as he admitted in the w'ar of 1866, the British infantiy^ of 
the Peninsular War, but he sought to reach the ideal, not througli 
the methods of repression against which the “ advanced 
tacticians revolted, but by means of thorough efficiency in the 
individual soldier and in the smaller units. He inculcated the 
“ offensive at all costs,” and the combination of crushing short- 
range fire and the bayonet charge. He carried out the ideas of 
Suvarov to the fullest extent, and many thought that he pressed 
them to a theoretical extreme unattainable in practice. His 
critics, how'ever, did not always realize that Dragomirov de- 
pended, for the efficiency his unit required, on the capacity of the 
leader, and that an essential part of the self-sacrificing discipline 
he exacted from his officers was the power of assuming responsi- 
bility. The details of his brilliant achievement of Zimnitza 
suffice to give a clear idea of Dragomirov's personality and of 
the way in wdiich liis methods of training conduced to success. 

DRAGON (It. dragon, through T.at. draco, from the Greek ; 
connected with ScpKOfiai, “ see,” and interpreted as “ sharp- 
sighted ” ; O.H. Ger. tracho, dracho, M.H.CJ. Irachv, Mod. 
Ger. Drackeit ; A.S. draca, hence the equivalent English form 
“ drake,” “ fire-drake,” cf. Low Ger. and Swed. drake, Dan. 
drage), a fabulous monster, usually conceived as a huge winged 
fire-breathing lizard or snake. In Greece the word ^puKOiv was 
used originally of any large serpent, and the dragon of mythology, 
whatever shape it may have assumed, remains essentisilly a 
snake. For the part it has played in the myths and cults of 
various peoples and ages see the article Serpent-Worship. 
Here it may be said, in general, that in the East, where snakes 
are large and deadly (Chaldea, Assyria, Phoenicia, to a less 
degree in Eg>"pt), the serpent or dragon was symbolic of the 
principle of evil. Thus Apophis, in the Egyptian religion, was 
the great serpent of the world of darkness vanquished by Ra, 
while in Chaldaea the goddess Tiamat, the female principle of 
primeval Chaos, took the form of a dragon. Thus, too, in the 
Hebrew sacred books the serpent or dragon is the source of death 
and sin, a conception which was adopted in the New Testament 
and so passed into Christian mythology. In Greece and Rome, 
on the other hand, while the oriental idea of the serpent as an 
evil power found an entrance and gave birth to a plentiful Ijrood 
of terrors (the serpents of the Gorgons, Hydra, Chimaera and 
the like), the draconies were also at times conceived as beneficent 
powers, sharp-eyed dwellers in the inner parts of the earth, wise 
to discover its secrets and utter them in oracles, or powerful to 
invoke as guardian genii. Such were the sacred snakes in the 
temples of Aesculapius and the sacri dracontes in thsit of the 
Bona Dea at Rome ; or, as guardians, the Python at Delphi and 
the dragon of the Hesperidcs. 

In general, however, the evil reputation of dragons was the 
stronger, and in Europe it outlived the other. Christianity, 
of course, confused the benevolent and malevolent serpent- 
deities of the ancient cults in a common condemnation. Hie vety 
“ wisdom of the serpent ” made him suspect ; the devil, said 
St Augustine, “ leo et draco est ; Ico propter impetum, draco 
propter insidias.” The dragon myths of the pagan East took 
new sliapes in the legends of the victories of St Michael and 
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St George ; and the kindly snakes of the “ good goddess ” lived 
on in the immanissimus draco whose baneful activity in a cave 
of the Capitol was cut short by the intervention of the saintly 
pope Silvester I. (Duchesne, Liber pnnlificalts, i. 109 seq.). In 
this respect indeed Christian mythology found itself in harmony 
with that of the pagan North. The similarity of the Northern 
and Oriental snake myths seems to point to some common origin 
in an antiquity too remote to be explored. Whatever be the 
origin of the Northern dragon, the myths, when they first become 
articulate for us, show him to be in all essentials the same as that 
of the South and East. He is a power of evil, guardian of hoards, 
the greedy withhoWer of good things from men ; and the slaying 
of a dragon is the crowning achievement of heroes— of Siegmund, 
of Eeowulf, of Sigurd, of Arthur, of Tristram — even of Lancelot, 
the beau ideal of medieval chivalry. Nor were these dragons 
anything but very real terrors, even in the imaginations of the 



Dragon Lizard (Draco taenia plerus), 

learned, until comparatively nmdem times. As the waste places 
were cleared, indeed, they withdrew farther from the haunts 
of men, and in Europe their last lurking-places were the in- 
accessible heights of the Alps, where they lingered till Jacques 
Balmain set the fashion W'hich has finally relegated them to the 
realm of myth. In the w'orks of the older naturalists, even in 
the great Hisloria animaliuni of so critical a spirit as Conrad 
Gesner (d. 1564), they still figure as part of the fauna known to 
science. 

As to their form, this varied from the beginning. The 
Chaldaean dragon Tiamat had four legs, a scaly body, and wings. 
'J'he Egyptian Apophis was a monstrous snake, as were also, 
originally at least, the Greek draconies. The dragon of the 
Apocalypse (Rev. xii. 3), ** the old serpent,” is many-headed, 
like the Greek Hydra. The dragon slain by Beowmlf is a snake 
(worm), for it “ buckles like a bow ” ; but that done to death 
by Sigurd, though its motions arc heavy and snake-like, has 
legs, for lie wounds it “ behind the shoulder.” On the other 
hand, the dragon seen by King Arthur in hi'’ dream is, according 
to Malory, winged and active, for it “ sv. oughs ” down from 
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the sky. The belief in dragons and the conceptions of their 
shape were undoubtedly often determined, in Europe as in 
China, by the discovery of the remains of tlic gigantic extinct 
saurians. 

The qualities of dragons being protective and terror-inspiring, 
and their efiigics highly decorative, it is natural that they should 
have been early used as warlike emblems. 'J’hus, in Homer 
{Iliad xi. 36 seq.), Agamemnon has on his shield, besides the 
Gorgon’s head, a blue three-headed snake (S/^aKwr), jvist as ages 
afterwards the Norse warriors painted dragons on their shidds 
and carv'ed dragons’ heads on the prows of their ships. From the 
conquered Dacians, too, the Romans in Trajan’s time borrowed 
the dragon ensign which became the standard of the cohort as 
the eagle was that of the legion ; wdience, by a long descent, the 
modern dragoon. Under the later East Roman emperors the purple 
dragon ensign became the ceremonial sUindard of the emperors, 
under the name of the iifmKovTCLov, The imperial fashion 
spread; or similar causes elsewhere produced similar results. 
In England before the Conquest the dragon was chief among 
the royal ensigns in wrar. Its origin, according t.o the legend pre- 
.served in tJie Flofcs hisiorianm, was as follows. Uthcr Pen- 
dragon, father of King Arthur, had a vision of a flaming dragon 
in the sky, which his seers interpreted as meaning that he .should 
come to tlie kingdom. VV'lien this happened, after the death of 
his brother Aurtrlius, “ he ordered two golden dragons to be 
fashioned, like to those l»c had seen in the circle of the star, one 
of which lie dedicated in the cathedral of Winchester, the other 
he kept by him to be carried into battle.” From Uther Dnigon- 
iiead, as the English calle.d him, the Anglo-Saxon kings borrowed 
the ensign, their custom being, according to the Flores, to stand 
in batlle inter draeonem cl stamlardum. The dragon ensogii, 
whicii was borne before Richard 1 . in 1191 when on crusade 
“ to the terror of tlie heathen beyond the sea,” was that of the 
dukes of Normandy ; but even after the loss of Nonnandy the 
dnigon was the battle standard of English kings (sipmni rcpinn 
quod Draeonem vocani), and was displayed, c.g. I>y IJenry ill. in 
1245 when he went to w'ar against the Welsh. Not till the 20th 
centur)'^, under King Edward VI L, was the flragon oflicially 
re.stored as projicr only to the British race of lUhcr T’endragfm, 
by its incorporation in the armorial bearings of the princ.: of 
Wales. A.S a matter of fact, however, the dragon ensign was 
common to nearly all nations, the reason for its pof)ularity 
being naively sUted in the romance of ,ilhis ((juoted by Du 
Cange), 

“ Ce souloieiit Roiiiains porter, 

Ce nous fait moult a redouter : ” 

“ This the Romans used to carry, This makes us very much to 
be feared.” Thus the dragon and wyv(‘rn (/.c. a. two-legged 
snake, M.E. wiverc, viper) took their place as heraldic symbols 
(see HKKAi.DKy). 

As an ecclesiastical symbol it has remained consistent to the 
present day. Wherever it is ri^prcsented it means the jirinciple 
of evil, the devil and his works. In the middle ages tlu* cliief 
of tliese works was heresy, and the dragon of tlie mediv-val 
church legends and mystery plays was usually heresy. I’hu.'i 
the knightly order of tl)e vantjuished dragon, instituted In' the 
emperor Sigismund in 1418, celebrated the victory of orthodoxy 
over John IIuss. Hell, too, is represented in rni <]i(.‘\’al art a;, a 
dragon with gaping jaws belching fire. Of the dragons carried 
in efligy in religious processions some liave become famous, r.';. 
the Gargouille (gargoyle) at Rouen, the Graiilly at Metz, and lliv 
Tarasque at Tarascon. 'I'beir popularity tended to disguise tliei) 
evil significance and to reston- to them s(/mething of the beneficent 
qualities of the ancient draconies as local tutelary genii. 

In the East, at the y)resent day, the dragon is the national 
symbol of China and the badge of the imperial family, and iia 
such it plays a large part in Chinese art. Chinese and Japanese 
dragons, though regarded as powers of the air, are wingless, 
lliey arc among the deified forces of nature of the Taoi.st religion, 
and the shrines of the dragon- kings, who dwell partly in water 
and partly on land, are set along the banks of rivers. 

The constellation Draco {anguis, serpens) was probably so 
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called from its fanciful likeness to a snake. Numerous myths, 
in various countries, are however connected with it. The 
general character of these may be illustrated by the (ireck story 
which explains the constellation as being the dragon of the 
Hespcridcs slain by Heracles and translated by Hera or Zeus 
to the heavens. 

Soc C. V. Darcinbcrg and E. SagUo, Dictionnaire des antiquiiis 
greiques et rumaines (Paris, 1886, &c.), s.v. “Draco"; Paiily- 
Wissowa, Uealemydopddie^ s.v. “ Drakon " ; Du Cange, Ghssarium, 
.s.v, “Draco"; La Grands EnrydiypvdiCy s.v. “Dragon"; J. B. 
Panlhot, Hixioire de^ dragons et des escarhoudes (Lyons, 1601). See 
also the articles Eoypt : Religion , and Babylonian and Assyrian 
Religion. (W. A. P.) 

In zoology the name “ dragon ” is now applied to a highly 
interesting, hut very harmless, group of small flying lizards form- 
ing the genus Draco, belonging to the Agamidae, a family of 
Saurian reptiles. About 20 species of “ flying dragons " inhabit 
the various Indo-Malayan countries ; one, Z). dussumieri, occurs 
in Madras. They are small creatures, measuring aliout 10 in. 
long, including the tail, which in some cases is more than half 
of the entire length. The head is small, and the throat is pro- 
vided with three pouches which are spread out when they lie 
on the trunks of trees. They are, however, chiefly remarkable 
for the wing-like cutaneous processes with which their sides are 
provided, and which are extended and supported by greatly 
elongated ribs. These form a sort of parachute by which the 
animals are enabled to glide from liranch to branch of the trees 
on which they live, but, being altogether independent of the fore 
limbs, they cannot be regarded as true wings, nor do they enable 
the lizard to fly, but merely to make extensive leaps. But they 
have the haliit of opening and folding these prettily coloured 
organs, when resting upon a branch, which gives them the 
ajipearance of butterflies. When not in use they are folded 
by the side after tlie manner of a fan, and the dragon can 
then walk or run with considerable agility. Its food consists 
of insects. 

DRAGONETTI, DOMENICO (1763-1846), Italian double-bass 
player, was born in Venice on the 7th of April 1763. Having 
become famous as a performer on his instrument, he went 
to London in 1794, where his playing created a furore. He 
was the friend of Haydn and of Beethoven, and a well-known 
character in his dav. He died in London on the i6th of April 
1846. 

DRAGON-FLY (Ger. asset juftgjer ; Swed. trollsldmla ; Dan. 
guldsmed ; Dutch, scherpstekcfidetdieg ; Fr. devwiselle), the 
popular Englisli name applied to the members of a remarkable 
group of insects which formed the genus Libellula of Linnaeus 
and the ancient authors. In some parts of the United States 
they appear to be known as “ devil's darning needles," and in 
many parts of iMigland are termed “ horse-stingers.” It is 
almost needless to say that (excepting to other insects upon 
which they prey) they arc perfectly innocuous, though some of 
the larger species can inflict a momentarily painful bite with 
their powerful jaws. Their true systematic po.sition is still 
contested and somewhat uncertain. By most of the older 
systematists they were placed as forming part of the hetero- 
geneous order Neuroptera, J. C\ Fabricius, however, elevated • 
them to the rank of a distinct order, which he termed Odonata ; j 
and whatever may be the difference of opinion amongst authors 
at the present da\', that term is almost universally employed 
for the group. W. F. Erichson transferred all the groups of 
so-called Neuroptera with incomplete metamorphoses, hence in- 
cluding the dragon-flies, as a division of Orthoptera, which he 
termed Pseudo-Nenropicra, K. E. A. Gcrstiicker more recently 
also retains them in the Ortkoptera, terming those groups in 
which the earlier states arc subaquatic Orthoptera amphihoiica. 
All entomologists are agreed in maintaining the insects as fonn- 
ing a group marked by characters at once extraordinary and 
isolated in their nature, and in most modem classifications they 
are treated as a distinct order. 

The group Odonata is divided into three families, and each of 
these again into two subfamilies. The families arc the Agri~ 
onidae, Aeschnidae and Libelltdidac — the first including the sub- 


families Calopierygtna and Agrionina, the second Gomphina 
and Aeschnina, and the third Cordulina and LibeUulina. 

Anatomy, — ^The structure of a dragon-fly being so very remarkable, 
it is necessary to enter somewhat extensively into details. The head 
is com])aratively small, and excavated posteriorly, connected very 
slightly with the prothorax, on which it turns almost as on a pivot. 
The eyes arc, as a rule, enormous, often contiguous, and occupying 
nearly the whole of the upper surface of the head, but sometimes 
(A grumidae and Gomphina) widely distant ; occupied by innumerable 
facets, which arc often larger on the upper portion. The antennae, 
which are smaller in prox^ortion than in almost any other insects, 
consist only of two short swollen basal joints and a 5 or 6-jointcd 
bristle-like thread. The large labrum conceals the jaws ana inner 
mouth x^arts. The lower lip, or labium (formed by the conjoined 
.second maxillae), is attached to a very smsdl chin x>iece (or men turn), 
and is generally very large, often (Agrionidac) divided almost to its 
base into two imrtions, or more frequently entire or nearly so ; on 
each side of it are two usually enormous hyx:)ertrophiod pieces, which 
form the “ palxn," and which arc often furnished at the tii^s with an 
articulated sx)inc (or terminal joint), the whole structure serving 
to retain the prey. Considerable diversity of ojnnion exists with 
respect to the composition of the mouth parts, and by some authors 
the “ palx^i " have fieen termed the side pic?ces of the lower lip. The 
X>rotborax is extremely small, consisting of only a narrow ring. The 
rest of the thorax is very large, and consolidated into a single piece 
with oblique sutures on the sides beneath the wings. 

The abdomen varies excessively in form, the two extremes being 
the iihform structure observable in most A grionidae^ and the very 
broad and depressed formation scon in the familiar British Libellula 
depressa. It consists of ten distinct segments, whereof the basal two 
and those at the ax^ex are short, the others elongate, the first biMiig 
excessively short. In a slit on tlic under side of the .second in the 
male, accompanied by external protuberances, are concealed the 
genital organs : on the under side of the eighth in the female is a 
scale like formation, indicating the entrance to the oviduct. The 
lentil is always j'.rovided in botli sexes with xiroinineiit ajqiendages, 
differing greatly in form, and often furnishing the best specific (and 
even generic) characters. 

The lc!gs vary in length and stoutness, but may, as a rule, be termed 
long and slender. The anterior pair probably assist in eax^turing 
and holding iiLsect prey, but the greatest service all the legs render 
is fiossibly in enabling the creature to rest lightly, so that it can cpiit 
a position of rex>ose in cha.se of x>assing x^rcy in the quickest x>ossiblc 
manner. The coxa is short and stout, followed by a still sliorter 
trochanter ; tlie femora and tibiae long and slender, almost in - 
variably furnished on their under surface with two series of strong 
spines, as also are the tarsi, which consist of three slender joints, 
the last having two long and slender claws. 

The wings are always elongate, and furnished w'itli strong longi- 
tudinal neuration and dense transverse ncrvulcs strengihcning the 
already strong (although typically transxiarent) m('mbr.ano. In 
the A grumidae both pairs are nearly equal, ami aicj carrit‘d vert ically 
and longitudinally in repose, and the nouratinn and membrane are 
less .strong ; Jiencc the sjiecies of this family an* not so jiowerfid on 
the w'ing as are those of the other groiqis in which the wings are 
horizontally extended in a x>osition ready for instant .service. 'I'he 
neuration is jx.-culiar, and in many respects without precise? analogy 
in other groups of insects, luit it is not necessary here to enter into 
more than some sjn^cital jitiinls. The arrangement of the nervures at 
the base of tbe w'ing is very .singular, and slight differences in it form 
iLseful aids to classification. In the Aeschnidae and Libellulidae this 
aiTang(*inei)t results in the formation of a triangular space (know'n 
as the " triangle ’’), which is either o^ien or traversed by ncrvulcs ; 
but in many Agrionidae this sjiace, instead of being triangular, is 
oblong or clongately (uuidraie, or with its upx^er edge partly straight 
and partly oldiffue. This fixitude of type in neuration is not one 
of the least important of the many x'^cculiaritics exhibited in these 
insects. 

I'lie internal structure is comparatively simple. The existence 
of salivary glands, dwiied by L. Duprix, has lieen asserted by 
O. Polelajewa. The rest of the digestive ajixiaratus consists 01 an 
elongate ciinal extending from mouth to anus, com|)rising the 
oesoxih.igus, stomach and intestine, with certain dilatations and 
constrictions ; tbe characteristic Maljiighian vessels are stated to 
numlicr aliout forty, x>li^ced round the posterior extremity of the 
stomach. Dragon-flies cat their prey com]ilet.cly, and do not content 
themselves by merely sucking its Juices ; the harder x)ortions are 
rejwted as elongate, nearly dry, jicllets of excrement. 

Pairing. But the most extraordinary leatiire in the economy — 
one whicli has attracted the attention of naturalists from remote 
times — is the jiosition of the genital organs, and the corresponding 
anomalous manner in which the xiairing of the sexes and impregnation 
is effected. In the male the inlroinittent organ is situated in a slit 
on the under surface of the .second abdominal segment ; it is usually 
very crooked or sinuous in fonn, and is accompanied by sheaths, and 
by external books or secondary apx^endages, and al^ by seminal 
vessels. But tlie ducts of the ves.sels connected with the testes unite 
and open on the imdv r surface of the ninth segment ; hence, before 
copulation can take p! ice, it is necc.ssary that the vessels in the second 
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segment be charged from this opening, and in the majority of cases 
this IS done by the male previously to seeking the female. In the 
latter sex the entrance to the oviduct and genital organs is on the 
under surface of the eighth abdominal segment. The act of pairing 
may be briefly stated as follows. The male, when flying, seizes the 
prothorax of the female with the strong appendages at the extremity 
of the abdomen, and the abdonion of this latter sex is then curv'cd 
upward so as to bring the under side of tlie eighth segment into 



contact with the organs of the second segment of the male. In the 
more powerful LihcMulidae^ &c., the act is of sliort duration, and it 
is probable that polygamy and polyandry exist, for it possibly 
requires more than one almost momentary act to fertilize all the 
eggs in the ovaries of a female. But in many Af^riofiidae^ and in 
some others, the male keeps his hold of the prothorax of the female 
for a hrngthened period, retaining himself in flight in an almost 
perpendicular maimer, and it may be that the deposition of eggs and 
pairing goes on alternately. There is, however, much yet to be 
learned on these points. The gravid female usually lays licr eggs 
in masses (but ])crhaj).s sometimes singly), and llie operation may 
be witnessed by any one in localities frecjuented by these insects. 
She hovers for a considerable time over nearly the same spot, rapidly 
dipping the apex of her aliclomen into the w’ater, or at any rate 
touching it, and often in places when*, there are no water-weeds, 

so that in all probability the 
eggs fall at once to the bottom. 
But in some of the Agrionidae 
the female, has been often 
noticed by trustworthy ob- 
servers to creep dowTi the. 
stems of cwiujitic plants several 
indies below the surhicc!, 
emerging after llie act of 
ovi position has been effected ; 
and in the case, of Lcstes spotisa, 
K. T. E. von Siebold saw the 
male descend with the female. 
The same exact observer 
noticed also in this species 
that the femal<^ makes .slight 
incisions in the stems or 
leaves of water plants wdtli 
the double serrated apparatus 
(vulva) forming a prolonga- 
tion of the ninth segment 
beneath, de^iositing an egg in 
each incision. He has seen 
two pairs thus occupied be- 
neath the surface on one and 
the same stem. 

Larifa and Nymph. — The 
duration of the sulmcjuatic 
life of a dragon-fly is no 
doubt variable, according 
to the species. In the 
smaller forms it is probably 
less than a year, but precise evidence is wanting as to the 
occurrence of two broods in one year. On the other hand, 
it is certain that often a longer period is requisite to enable 
the creature to attain its full growth, and three years have 
been stated to be necessary for this in the large and powerful 


Anax formosus. Like all insects with incomplete metamorphoses, 
there is no quiescent pupal condition, no sharp line of demar- 
cation between the larval and so-called ‘'nymph'* or pen- 
ultimate stage. The creature goes on eating and increasing in 
size from the moment it emerges from the egg to the time when 
it leaves the water to be transformed into the aerial perfect 
insect. The number of moults is uncertain, but they arc without 
doubt numerous. At prolmbly about the antepenultimate of 
these operations, the rudimentary wings begin to appear as 
thoracic buddings, and in the full-grown nymph these wings 
overlap about one-half of the dorsal surface of the aluloine.n. In 
structure there is a certain amount of resemblance to the perfect 
insect, but the body is always much stouter and shorter, in some 
cases most disproportionately so, and the eyes are always 
separated ; even in those genera (c.g. Acschua) in which the eyes 
of the imago are absolutely contiguous, the most that can be 
seen in the larva is a prolongation towards each other, and there 
are no ocelli. The legs are shorter and more fitted for crawling 
about water plants and on the bottom. In the mouth parts the 
mandibles and maxillae are similar in form to those of the adult, 
but there is an 
extraordinary and 
unique modification 
I of the lower lip. 

This is attached 
to an elongate and 
slender mentum 
j articulated to the 
posterior portion of 
the low'er surface of 
the head, slightly 
widened at its ex- 
tremity, to which 
is again articulated 
the labium proper, 
which is very large, 
flattened, and 
gradually dilated 
to its extremity ; 
but its form differs 
according to group 
as in the perfect 
insect. I’hiis in the 
Agrtonidar it is 
deeply cleft, and Fio. 4. Tlic perfect insect (the wings 
with comparatively having acquired Ihcir full diinerisions) ivsiing 

slender side-nieces ff. pre])avatory to the wings iw ing 

sicnuer sine piece.s horizontally extended. 

(or palpi), and 

.strongly developed articulated spines ; in the A(s:hnidae 
it is at the most notched, with narrow side-pieces and very 
strong spines ; in the Libellulidae it is entire, often triangular 
at its ajxix, and with enonnoiisly developed palpi with- 
out spines, but having the opposing inner edges furnished 
with interlocking serrations. 'J'he whole of this ajiparatus is 
commonly termed the mask. In a state of repose it is applied 
closely against the face, the elongated mentum directed back- 
ward and lying between the anterior pair of legs ; but when an 
approaching victim is seen the whole aj>paniliis is surldenly 
projected, and the prey caught by the raptorial palpi ; in some 
large species it is capable of being jirojerted fully lialf an inch 
in front of the head. The prey, once cauglit and held by this 
apparatus, is devoured in the usual manner. There are two 
pairs of thoracic' spiracles, through w'hich the nymph breathes 
during its later life by thrusting the anterior end of the body 
into the air ; but respiration is mostly cffoctecl by a peculiar 
apparatus at the tail end, and there are two difTcrenI methods. 
In the Agrionidae there arc three elongate flatt«?iied plates, or 
false gills, full of tracheal ramifications, which extract the air 
from the water, and convey it to the internal tracln'ac (in Calo- 
pteryx these plates arc excessively long, nearly equalling tlie 
alxlomen), the plates also serving as means of locomotion. But 
in the other groups these external fulse gills are absent, and in 



Fig. 3. — The whole body 
extricated. 
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tlieir place arc five valves, which by their sudden opening and 
(^losing force in the water to the rectum, the walls of which are 
furnished with branchial lamellae. The alternate opening and 
closing of tlicse valves enables the creature to make quick jerks 
or rushes (incorrectly termed “ leaps *’) through the water and, 
in conjunction with its mouth parts, to make sudden attacks 
upon prey from a considerable distance. Well-developed 
Aeschnid larvae have been observed to take atmospheric air 
into the rectum. The lateral angles of the terminal abdominal 
segments are sometimes produced into long curved spines. In 
colour these larvae are generally muddy, and they frequently 
have a coating of muddy particles, and hence are less likely to be 
observed by their victims. If among insects the perfect dragon- 
fly may be termed the tyrant of the air, so may its lar\'a be styled 
that of the water. Aquatic insects and larvae form the principal 
food, but there can be no doubt that w^orms, the fr}*^ of fish, and 
even younger larvae of their own species, form part of the bill 
of fare. The “ nymph ” when arrived at its full growth sallies 
forth from the water, and often crawls a considerable distance 
(fre(]U(!ntly many feet up the trunks of tnjcs) before it fixes itself 
for the final change, whicli is effected by the thorax .splitting 
longitudinally down the back, through whicli fissure the perfect 
insect gradually drags itself. The figures indicate this process as 
observed in Aeschna ryani'a. 

The Complete Insect. — For a considerable time after its emer- 
gence a dragon-fly is without any of its cliaracteristic colours, 
and is flaccid and weak, the wings (t^ven in those groups in which 
they are afterwards horizontally extended) Vieing held vertically 
in a line with the abdomen. By degrees the parts harden, and 
the insert essays its first flight, but even then the wings have 
little power and are .semi-opafpie in appearance, as if dipped 
in mucilage. In most .species of CaloptreygiNa, and in .some 
others, the prevailing colour of the body is a brilliant bronzy 
green, blue or l>!ack, but the colours in the other groups vary 
much, and often differ in the sexes. Thus in LibelJula depressa 
the abdomen of the fully adult male is covered with a bluish 
bloom, whereas that of the female is n cIIow ; but several days 
elapse Indore this pulverulent appearancif is attained, and a 
comparatively young male is yellow like tlie female. Tlie wings 
arc lyf)i(: illy liyaline and colourless, but in many species (ospe- 
I'ially Cain pi cry a and Libdlulina) they may be wholly or 
in part opaque and oftiMi black, <liie apparently to gradual 
ox\ (lization of a [)igment between the two ineinhranes of which 
the w'ings are composed ; tlie brilliant iridescence, or metallic 
liislre, so frequently found is no doubt due to interference — the 
cfTecl of minute irregularities of the surface — and not produced 
by a pigment. A biiautiful little genus {Chalcopleryx) t)f Calo- 
ptcry^iua from the Amazon is a gem in the w'orld of insects, the 
|)osteri()r wings being of the most brilliant fiery metallic colour, 
w'hereas the anterior remain hyaline. 

'fhese insects are pre-eminently lovers of the hottest sunshine 
(a few^ are somewhat crepuscular), and the most powerful and 
daring on the wing in fine weather become inert and compfira- 
tively lifeless when at rest in dull weather, allowing them.selves 
to be captured by the fingers w'ilhoiit making any effort to escape. 
Many of the larger species (Aeschna, &c.) have a habit of affecting 
a ]xirticuLir twig or other resting place like a fly-catcher among 
birds, darting off after prey and making long excursion.s, but 
returning to the chosen spot. R. Wallace, in his Malay 
Archipelago, states tliat the inhabitants of Lombok use the large 
species for food, and catch them by means of limed twigs. 

I'hey are distributed over the whole world excepting the 
polar regions, hut are especially insects of the tropics. At the 
present day about 2200 species are known, dispersed unequally 
among the several subfamilies as follow^s : Agrionina, 700 
species ,* ('alopterygina, 280 ; Oomphina, 320 ; Aeschnina, 170 ; 
Ct>rduliina, 130 ; Lil^ellulina, 600. In Europe proper only 100 
species have been observed, and about 46 of these occur in the 
British islands. New Zealand is excessively poor, and can only 
number 8 species, whereas they are very numerous in Australia. 

1 A similar contrivance was suggested and (if the writer mistakes 
not^ actually tried as a mean« of pro]K)lling steamships. 


Some species are often seen at sea, far from land, in calm weather, 
in troops which are no doubt migratoiy ; the common Libelltda 
quadrtmaculata, which inhabits the cold and temperate regions 
of the northern hemisphere, has been frequently seen in immense 
migratory swarms. One species (Pantala flavescens) has about 
the widest range of any insect, occurring in the Old World from 
Kamtchatka to Australia, and in the New from the Southern 
States to Chili, also all over Africa and the Pacific iskinds, but is 
not found in Europe. The largest species occur in the Aeschnina 
and Agrionina ; a member of the former subfamily from liomco 
expands to nearly in., and with a moderately strong body 
and powerful form ; in the latter the Central American and 
Brazilian Megaloprepus cacrulatus and species of Mecislogaster 
are very large, tlie former expanding to nearly 7 in., and the 
latter to nearly as much, but the abdomen is not thicker tiian 
an ordinary grass-stem and of extreme length (fully 5 in. in 
Mecislogaster), 

Fossils. — ^Among fossil insects dragon-flies hold a conspicuous 
position. Not only do they belong to w'hat appears to have 
been a very ancient type, but in addition, the large wings and 
strong dense reticulation are extremely favourable for presen-a- 
tion in a fossil condition, and in many cases all the intricate 
details can be as readily followed as in a recent example. From 
the ( arboniferous strata of Commentry, France, C. Brongniart 
has dc.scribed several genera of gigantic insects allied to dragon- 
flies, but with less specialized thoracic segments and simpler 
wing-ncuration. These form a special group — the Protodoiiatfi. 
True Odonata referable to the existing families are plentiful in 
Mesozoic formations ; in England they have been found more 
especially in the Purbeck beds of Swanage, and the vales of 
Wardour and Aylesbury, in the Stonesficlcl Slate series, and in 
the lias and Rhactic .series of the west of England. But the 
richest strata appear to be those of the Upper Miocene at 
Oeningen, near Schaffliausen in the Rliine valley ; the Middle 
Miocene at Radal.>oj, near Krapina in (!roatia ; tlie Eocene of 
Aix, in Provence ; and more especially the celebrated Secondary 
rocks furnishing the lithographic stone of Solenbofen, in Bavaria. 
This latter deposit would appear to have been of marine origin, 
and it is significant that, although the remains of gigantic- 
dragon-flies discox ered in it are very numerous and fierfect, no 
traces of their subaquatic conditions have lieeri found, altliough 
the.se as a rule are numerous in most of tlie other strata, hence 
the insects may be regarded as having been droxvned in the sea 
and w^ashed on shore. Many of the.se Solenhofen sjiecies difTer 
considerabb’' in form from those now existing, so that Dr IT. A. L. 
Hagen, who has especially studied tliem, says that for nearly all 
it is necessary to make new^ genera. It is of great interest, how'- 
cver, to find that a lixdng Malayan genus (Euphaea) and another 
living genus Uropetala, now confined to New Zealand, are repre- 
sented in the Solenhofen deposits, while a species of Mega- 
podagrion now entirely Neotropical, occurs in the Et>cene beds 
of Wyoming. 

A notice of fossil fonns should not be concluded without the 
remark that indications of at least two siiecies have been found 
in amber, a number disproportionately small if compared with 
other insects entombed therein ; but it nucst be remembered 
that a dragon-fly is, as a nile, an insect of great power, and in all 
probability those then existing w'ere able to extricate themselves 
if accidentally entangled in the resin. 

See E. tie; Sclys I-ongchamps, Ahmogiaphia des LihelltdidSes 
d’ Europe- (Brussels, 1840) ; Synopses dcs Agrionines^ Calopthygines, 
GomphineSf et Cordulines, with Sup})lements (Brussels, from 1853 
to 1877) ; E. (le Solys-Longchamps and H. A. D. Hagen, Revue des 
Odonates d' Europe (Brussels. 18 50) ; Monographic des Catopterygines 
ci des Gomphines (Brussels, 1854 and 1858) ; Charpenticr, LtVW/u/inae 
europeac (Leipzig*,, 1840). For modern systematic work see various 
pajiers hy R. MXiichlan, P. P. Calvert, j. G. Needliam, R. Martin, 
E. B. Williamson, F. Karsch, &c. ; also H. Tuinpel, Die GeradflUgler 
Mitteteiifopas (Eisenach, 1900) ; and W. F. Kirby, Catalogue of 
Neuroptera Odonaia (Ixnidon, 1890). For habits and details of trans- 
formation and larval life, see L. C. Miall, Natural History of Aquatic 
Insects (London, 1895) ; H. Dewitz, ZooL Am. xiii. (1891) ; and 
J. G. Needham, Bull. New York Museum, Ixviii. (1903). For geo- 
graphical distribution, G. H. Carpenter, Sci. Proc. R. Dublin Soc, 
viii. (1897). For British species, \V. J. Lucas, Handbook of British 
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Dragonflies (London, 1899). For w^s and mechanism of flight, 
R. von Lcndenfold, S.B. Akad, Wien, Ixxxiii. (1881), and J. G. 
Needham, Proc. US. Not. Mus. xxvi. (1903). For general mor- 
phology, K. Heymons, Abhandl. k. preuss. Akad. (189^)), and Ann. 
tiofmus. Wein, xxx, (1904). (R. M*L« ; G. H. C.) 

DRAGON’S BLOOD, a red-coloured resin obtained from several 
species of plants. Calamus draco (Willd.), one of the rotang or 
rattan palms, which produces much of the dragon’s blood of 
commerce, is a native of P urther India and the Eastern Archi- 
pelago. The fruit is round, pointed, scaly, and the size of a lai^e 
cherry, and when ripe is coated with the resinous exudation 
known as dragon’s blood. The finest dragon’s blood, called 
jernang or djernang in the East Indies, is obtained by beating 
or shaking the gathered fruits, sifting out impurities, and melting 
by exposure to the heat of the sun or by placing in boiling water ; 
the resin thus purified is then usually moulded into sticks or 
quills, and after being wrapped in reeds or palm-leaves, is read}* 
for market. An impiirer and inferior kind, sold in lumps of 
considerable size, is extracted from the fruits by boiling. Dragon's 
blood is dark red-brown, nearly opaque and brittle, contains 
small shell-like flakes, and gives when ground a fine red powder ; 
it is soluble in alcohol, ether, and fixed and volatile oils. If 
heated it gives off benzoic acid. In Europe it was once valued 
as a medicine on account of its astringent properties, and is now 
used for colouring varnishes and lacquers ; in China, where it is 
mostl\' consumed, it is employed to give a red facing to writing 
paper. The drop dragon’s blood of commerce, called cinmdtar 
iiy Pliny {N.ll. xxxiii. 39), and satigre de dragon by Parbosa was 
fonncrly and is still one of the products of Socotra, and is 
obtained from Dracaena cinnnbari. The dragon’s ]>lood of the 
Canary Islands is a resin procuri^d from the surface of the leaves 
and from cracks in tlie trunk of Dracaena draco. I'lie hardened 
juice of a euphorbiaceoiis tree, Croion draco, a ix^sin resembling 
kino, is the sangre del drago or dragon’s bk^od of the Jllexicans, 
used by them as a vulnerary and astringent. 

DRAGOON (Fr. dragon, Ger. Dragon er). (jriginally a mounted 
soldier trained to fight on foot only (see ( avalky). Thi.s 
mounted infantryman of tlie late i6th and 17th centuries, like 
his comrades of the infantry who were .styled ** pike ” and 
“ shot,” took his name from his \veapon, a sjiecies of carbine 
or short musket called the “ dragon.” Dragoons were organized 
not in squadrons but in companies, like tiv* foot, and their officers 
and non-commissioned officers boro infaiiirv titles. The invariable 
tendency of the old-fashioned dragoon, who was alwa>’s at a 
disad\’antage Avhen engaged against true cavalry, was to improvi* 
his horsemanship and armament to the cavalry standard. I'hii.s 
“ dragoon ” came to mean medium cavalry, and this significance 
the word lias retained since the early wars of Frederick the Great, 
save for a few locjil and tenqiorary returns to tlie original mean- 
ing. The phra.ses to dragoon ” and “ dragonnadc ” bear 
witness to the mounted infantr>' period, tliis arm being the most 
efficient and economical fonn of cavalry for police work and 
guerrilla w^arfare. The “ Dragonnades,” properly so called, 
were the operations of the troops (chiefly mounted) engaged in 
enforcing T^ouis XlV.’s decrees against Protestants after tlie 
revocation of the edict of Nantes. Tn the JriHlish senn’ce the 
dragoons (ist Royals, 2nd Scots Grcy.s, 6th lnni.skilling.s) are 
heavy cavalry, the Dragoon Guards (seven regiments) are 
medium, as are the dragoons of other countries. The light 
cavalry of the British army in the i8th and early 19th century 
was for the most part called light dragoons. 

DRAGUIGNAN, the chief town of the department of the Var 
in S.E. France; 51 m. N.E. of Toulon, and 28i m. N.W. of 
Fr^jus by rail ; situated at a height of 679 ft. above the level 
of the sea, at the southern foot of the wooded heights of Malmont, 
and on the left bank of the Nartuby river ; pop. (1906) 7766. 
It possesses no notable buildings, save a modem parish church, 
a prefecture, also modem, and a building wherein are housed the 
town library and a picture gallery, with some fair works of art. 
In modern times the ramparts have been demolished, and new' 
wride streets pierced through the town. 

DRAINAGE OF LAND. The verb “ to drain,” with its sub- 
stantives “ drain ” and “ drainage,” represents the O. Eng. 
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dreahnian, from the same root found in “ dr)',” and signifies 
generally the act of drawing off moisture or liquid from some- 
where, and so drinking dry, and (figuratively) exhausting ; the 
substantive “ drain ’ being thus used not only in the direct 
sense of a cliannel for carrying off liquid, but also figuratively 
for a ver>' small amount such as would be left as dregs. The 
term “ drainage ” is applied generally to all operations involving 
the drawing off of water or other liquid, but more particularly 
to those connected with the treatment of the soil in agriculture, 
or witli the removal of water and refuse from streets and liouses. 
For the last, see Sew'erage ; the following article being devoted 
to the agricultural aspects of this subject. See also the articles 
Reclamation of Land, Canal, Irrigation, River Engineer- 
ing, Water Supply and (hiw) Water Rights. 

Agricultural or field drainiige consi.sts in the freeing of the soil 
from stagnant and superfluous water by means of surface 
or underground channels. It may be distinguished from the 
draining of land on a large scale whicli is exemplified in the re- 
clamation of the English Fens (see Fens). Surface drainage is 
usually effected by ploughing the land into convex ridges off 
which the water runs into intervening furrows and is conveyed 
into ditclies. For several reasons this method is ineffective, and, 
whtjre possible, is now superseded liy underground drainage by 
means of pipe- tiles. Land is not in a .satisfactory condition with 
respect to drainage unless the rain that falls upim it can sink 
down to the niinimiini depth required for the healthy develop- 
ment of the roots of crops and tlienre find vent either througli 
a naturally porous subsoil or by artificial cluinnels. 

A few' of the evils inseparable from the presem e of o\'ermiicli 
water in the soil may be enumerated. W (;t land, if in grass, 
produces only the coarser grasses, and many subaquatic plants 
and mosses, which are of little or no value for pasturage ; its 
herbage is late in spring, and fails early in autumn ; the animals 
grazed upon it are unduly liable to disease, and sheep, especially, 
to fool-rot and Jiver-rot, In the case of arable land the erojis are 
poor anti moisture-loving weeds flourish. 1'illage opera lions on 
such laud are easily interrupted by rain, and the period always 
much limited in wliich they can be prostjcuted at all ; the i oth- 
pacine.ss and toughness of the .soil renders eai li ojn'ratioii mere 
arduous, and its repetition more necessary than in the ca.se of 
drj' land. The surface must necessarily be thrown into ridges, 
and the furrow^s and cross-ctiits cleared out after each process 
of tillage, and upon this .surface-drainage as much labour is 
expended in twenty years as would suflit-e to make iiiuler-draius 
enough to lay it permanently dry. With all these precaiilious 
the best sihhI time is often missed, and this usually pro\’(v. tiu.. 
prelude to a scanty crop, or to a late and disastrous hat verst. 
1'lie cultivation of the turnip and other root crops, which n‘(|iiire 
tlie soil to 1)1^ WTought to a deep and free tilth, (rither brcoines 
altogether impracticable and must be abandoned for the .safe 
but costly bare fallow, or is carried out with great labour and 
hazard ; and the croji, when grown, eaii neitlicr be rcmovird from 
tlie ground, nor consumed upon it by slieiqi without damage 1 7 
“ poaching.” 

The roots of jilants require botli air and warmth.. \ deep 
stratum througli w'hicli water can percolale, but in wliicli it 
can never .siagnate, is therefore nece.ssary. A waterlogged soil 
is impenetrable by air, and owing to the continuous jiroce.ss of 
evaporation and radiation, its temperatun* is rnurli lielow^ llial. of 
drained soil. The surface of llie w'jiter in tiie supersaturated 
soil is known as the “ w'ater-tabk' ” and is exemplified in water 
standing in a well. Water will rise in clay by capillarity to a 
hciglit of 50 in., in .sand to 22 in. Above, the “water-table ' 
the water is held by capillarity, and the percentage of water htrld 
decreases as we apjiroach the surface where there ma}' be jierfect 
dryness. Draining reduces the “ surface tension ” of lla* capil- 
lary water by removal of the exce.ss, but the “ watei-ialile ” 
may be many feet below. Drains ordinarily remove oiil\' excess 
of capillar)' water, an excess of percolating w'ater in wet weather. 

Tn .setting about the draining of a field, or furin,or estate, tlie 
first point is to secure a proper outfall. The lines of the receiving 
drains must next be determined, and then the direction of the 
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parallel drains. The former must occupy the lowest part of the 
natural hollows, and the latter must run in the line of tlie greatest 
slope of the ground. In the case of fiat land, where a fall is 
obtained chiefly by increasing the depth of the drains at their 
lower ends, these lines may be disposed in any direction that is 
found convenient ; but in undulating ground a single field may 
require several distinct sets of drains lying at different angles, 
so as to suit its several slopes. When a field is ridged in the line 
of the greatest ascent of the ground, there is an obvious con- 
venience in adopting the furrows as the site of the drains ; but 
wherever this is not the case the drains must be laid off to suit 
the contour of the ground, irrespective of the furrows altogether. 
When parts of a field are flat, and other parts have a considerable 
acclivity, it is expedient to cut a receiving drain near to the 
bottom of the slopes, and to give the fiat ground an independent 
set of drains. In laying off receiving drains it is essential to give 
hedgerows and trees a good offing, lest the conduit be obstructed 
by the roots. 

When a main drain is so placed that parallel ones empty into 
it from both sides, care should be taken that the inlets of the 
latter are not made exactly opposite to each other. Much of 
the success of draining depends on the skilful planning of these 
main drains, and in making them laigc enough to discharge the 
greatest flow of water to which they may be exposed. Very 
long main drains are to be avoided. Numerous outlets arc also 
objectionable, from their liability to obstruction. An outlet to 
an area of from 10 to 15 acres is a good arrangement. These 
outlets should be faced with mason work, and guarded with iron 
gratings. 

I‘he distance and depth ap«art of the parallel drains is deter- 
mined chiefly by reference to the texture of the soil. In an 
impervious clay the flow of the water is much impeded and the 
water-table can be controlled only by frequent lines of pipes. 
On such land it is customary to lay them about 3 ft. from the 
surface and from 15 to 21 ft. apart. In lighter soils the depth, 
and proportionately the distance apart, is increased, but the 
drains are rarely more than 4 ft. 6 in, below the surface, though 
they may be 75 or 100 apart. A fall of at least 1 in 200 is 
desirable. 

'rhcrc arc various forms of imder-drainagc, some of them 
alluded to in the historical section below, but Ijy far the common- 
est is by means of cylindrical or oval pipes of burnt clay about 
T ft. in length, sometimes supplemented by collars, though 
nowadays the use of these is I’Kiing abandoned. Pipes vary in 
bore from 2 in. for the parallel to 6 in. for the main drains. 

In constructing a drain, it is of importance that the bottom be i 
cut out just wide enough to admit the pipes and no more. Pipes, \ 
when accurately fitted in, are much less liable to dcningement 
than when laid in the bottom of a trench several times their 
width, into which a mass of loose earth must necessarily be 
returned. This is easily effected in the case of soils tolerably 
free from stones by the use of draining spades and the tile-hook 
which are represented in the accompanying cut. The tile-hook is 
an implement by means of which the pipes may be lowered from 
the edge of the trench and laid at the bottom. An implement, 
sometimes propelled hy steam, knowm as the draining plough, 
ran be used for opening the trenches. Draining can be carried 
on at all seasons, but is usually best done in autumn or summer. 
A thoroughly trustworthy and experienced workman should 
1 k^ selected to lay the pipes, wdth instructions to set no pipes 
until he is satisfied that the depth of the drains and level of the 
Inittoms are correct. The expense of tile-drainage may vary 
from alxait £2 : los. per acre on loo.se soils to £\o an acre on tlie 
most tenacious soils, the rate of wages and the cost of the pipes, 
the depth of the trenches and the ease with which they can be 
dug, all influencing the cost of the process. 

Drainage is not a modem discovcr>\ The Romans were 
careful to keep their arable lands dr>' by means of open trenches 
or covered drains filled with stones or twigs. It is at least several 
centuries since covered channels of various kinds were used by 
British husbandmen for drying their land. Walter Blith (.see 
Agriculture) about the middle of the 17th centurv wrote of 


the improvement which might be effected in barren land by free- 
ing it from the excess of stagnant water on or near the surface 
by means of channels filled with faggots or stones, but his 
principles, never generally adopted, were ultimately forgotten. 
In the latter half of the 18th century, Jo.seph Elkington, a 
Warwickshire farmer, discovered a plan of laying dry sloping 
ground that is drowned by the outbursting of springs. When 
higher-lying portion of such land is porous, rain falling upon 
it sinks down until it is arrested by clay or other impervious 
matter, which causes it again to issue at the surface and wet the 
lower-lying ground. Elkington showed that by cutting a deep 
drain through the clay, aided when necessary by wells or auger 
holes, the subjacent bed of sand or gravel in which a body of 
water is pent up by the clay, as in a vessel, might be tapped 
and the water conveyed harmlessly in the covered drain to the 
nearest ditch or stream. In the circumstances to which it is 
applicable, and in the hands of skilful drainers, £lkington*s 
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plan, known as “ sink-hole drainage,” by bringing into play the 
natural drainage furnished by porous strata, is often eminently 
successful. 

During the subsequent thirty or forty years most of the drain- 
ing that took place was on this system, and an immense capital 
was expended in such works with varying results. Things 
continued in this position until about 1823, when James Smith 
of Deanston, havi^ discovered anew those principles of draining 
so long before indicated by Blith, proceeded to exemplify them 
in his oyvn practice, and to expound them to the public in a way 
that speedily effected a complete revolution in the art of draining, 
and marked an era in agricultural progress. Instead of persisting 
in fniitless attempts to dry extensive areas by a few dexterous 
cuts, he insisted on the necessity of providing ever>^ field that 
needed draining at all with a complete system of parallel under- 
ground channels, running in the line of the greatest slope of the 
ground, and so near to each other that the whole rain falling at 
any time upon the surface should sink down and be carried off 
by the drains. A main receiving drain was to be carried along 
the lowest part of the ground, with sub-drains in every subor- 
dinate hollow that the ground presented. The distances between 
drains he showed must be regulated by the greater or less reten- 
tiveness of the ground operated upon, and gave 10 to 40 ft. as 
the limits of their distance apart. The depth which he prescribed 
for his parallel drains was 30 in., and these were to be filled with 
12 in. of stones small enough to pass through a 3-in. ring—in 
short a new edition of Blitii’s drain. Josiah Parkes, engineer 
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to Uie Royal Agricultural Society, advocated a greater distance 
apart for the drains, and, in order that the subterranean water 
might be reached, a depth of at le: st 4 ft. 

The cultivated lands of Britain being disposed in ridges which 
usually lie in the line of greatest ascent, it became customary 
to form the drains in each furrow, or in each alternate, or third 
or fourth one, as the case might require, or views of economy 
dictate and hence the system soon came to be popularly called 

furrow draining.*’ From the number and arrangement of 
tlie drains, the terms “ frequent ” and “ parallel ” were also 
applied to it. Smith himself more appropriately named it, from 
its effects, “ tliorofligh draining.” The sound principles thus 
promulgated by him were speedily adopted and extensively 
carried into practice. The great labour and cost incurred in 
procuring stones in adequate quantities, and the difficulty of 
carting them in wet seasons, soon led to the substitution of 
“ tiles,” and soles of burnt earthenware. The limited supply 
and high price of these tiles for a time impeded the progress 
of tlie new system of draining ; but tlie invention of tile-maJiing 
machines removed this impediment, and gave a stimulus to this 
fundamental agricultural improvement. The substitution of 
cylindrical pipes for the original horse-shoe tiles has still further 
lowered the cost and increased the efficiency and pennanency 
of drainage works. 

I’he system introduced by Smith of Deanslon has now been 
virtually adopted by all drainers. Variations in matters of 
detail (having respect chiefly to the depth and distiince apart 
of the parallel drains) Im e indeed been introduced ; but the 
distinclive f(‘atures of his system are recognized and acted 
upon. 

A great .stimulus wtis given to tlu* iiuprovetuent of land by tlie 
passing in itu.'.:laud of a series of acts ol ]»arli;unent, which removed 
certain obstacles that effeclually liindered tenants with limitei,! 
interests from iu\crrsling caiiital in works cl drainage- and kindred 
amelioration. The T’tililic Money Drainage Acts 1856 author 

ized 11 h! advance ol public money to landowners to enable them to 
make iinproveineiit.s in their lands, not only by draining, but by 
irrigation, the making of pcrniaiient roads, clearing, erecting build- 
ings, jilanling for shelter, tVc. Tlie rapid absorption of the funds 
pioxitied by tliese acts led to further legislativt measures by which 
])nN ate cayutal was rendered available lor the improvement of hind. 
A series of sjiecial imjiroveinent acts were passed, authorizing 
companies to execute or advance money lor executing imjiroveiiu-nts 
ill land. Tinally, the' Land Improvement Act amtmded and 

e?;tended hy the act of 1890, gave facilities for borrowing money by 
charging the cost e)f draining, as a rent-charge upon the' inherit- 
ance of the land. The^ instalments must be repaid with interest in 
er<|ual amounis extending over a fixed tirrin of years by tlie te?iiant 
for life dining his lif(.diiiu:, the tenant being bound to maintain the 
improveineTits. 

Se'e C. (L Elliott, 7 utf{i:iccrui(i for Land Drmnaoc (New York, 
loei.s): E. n. King, Ttrif'ation and Dniinaue (.Ni'vv A'^ork, 1800); 
G. S. Mitchell, Handbook of Land Drainage (London, 1898), with a 
good bibliography. 

DRAKE, SIR FRANCIS (f. 1545-1595), English admiral, w^as 
born near Tavistock, Devonsliire, about 1545 according to most 
early authorities, but peissibly as early as 1539 (see Corbett, 
vol. i., Appendix A). His father, a yeoman and a zealous 
Protestant, was obliged to take refuge in Kent, during the 
persecutions in the reij^ of Queen Mary. He ol.Uaincd a naval 
chaplaincy from Queen Elizabeth, and is said to have b<jen after- 
wards vicar of Upnor Church (evidently a misprint or slip of the 
pen for Upchurch) on the Medway. Young Drake w'as educated 
at the cxpen.se and under the care of Sir John Hawkins, w’ho was 
his kin.sman ; and, after pa.ssing an apprenticeship on a coasting 
vessel, at the age of eighteen he liad risen to be purser of a ship 
trading to Biscay. At twenty he made a voyage to (minea ; 
and at twenty-two he was made captain of the “ Judith.” In 
that capacity he was in the harbour of San Juan de Ulloa, in the 
Gulf of Mexico, where he behaved most gallantly in the actioas 
under Sir John Hawkins, and returned with him to England, 
having acquired great reputation, though w^ith the lo.ss of all the 
money wffiich he had embarked in the expedition. Tn 1570 he 
obtained a regular privateering commission from Queen Eliza- 
beth, the powers of which he immediately exercised in a crui.se 
in the Spanish Main. Having next projected an attack against 


the Spaniards in the West Indies to indemnify himself for his 
former losses, he set sail in 1572, with two small ships named 
the “ Pasha ” and the “ Swan.” He was afterwards joined by 
another vessel ; and with this small squadron he took and 
plundered tlie Spiinish town of Nombre de Dios. With his men 
he penetrated across the isthmus of Panama, and committed 
great havoc among the Spanish shipping. From the top of a tree 
which he climbed while on the isthmus he obtained his first view 
[ of the Pacific, and resolved “ to sail an English ship in these 
seas.” In these expeditions he w-as much a.ssisled by the Mari'ons, 
descendants of escaped negro slaves, who were then engaged 
in a desultory warfare with the Spaniards. Ha\'ing embarked 
his men and filled his ships with plunder, he bore away for 
England, and arrived at Plymouth on the 9th of August 1573. 

llis success and honourable demeanour in this expedition 
gained him high reputation ; and the use which he made of hi.s 
riches served to raise him still higher in popular esteem. Having 
i fitted out three frigates at his own expense, he sailed with lliem 
I to Ireland, and rendered effective service as a volunteer, under 
Walter, carl of Essex, the father of the famous but unfortunate 
earl. After his patron's death he returned to England, where 
he w'u.s introduced to (^/iiecn Elizabeth (whether by Sir (liristopher 
Hatton is doulitful), and obtained a favouralde reception. In 
this way he acquired the means of undertaking the expedition 
which has immortalized his name. The first proposal Ik^ made 
was to undertake a voyage into the SoiitJi Seas through the 
Straits of Magellan, which no Englishman had hitherto ever 
attempted. This project having been well received at court, 
the tjueen furnished him with means ; and his own fame quickly 
drew together a suffic-icait force. 'Phe Heel with wliich he saileil 
on this enterprise consisted of only five small vessels, and their 
united crews mustered only in(> men. Starting on the 13th 
of December J577, his course lay by the west coast of Morocco 
and the ( ape V(Tde Islands. He reached the coast of brazil (n 
the ()lh of April, and entered the Rio de la Plata, where he parted 
coiripany with two of his .ships; but having met them again, 
and taken out their provi.sions. he turncfl them adrift. On the 
19th of June he entered the port of St J Lilian's, where he remained 
two months, partK to hiy in provi.sions, and partly delayed liy 
tlie trial and cxei iilion of 'I’homas Doughty, who liad plotted 
against him. On the ^ist of August he entered the Straits of 
Magellan. 'I'he jxissage of the straits took sixt.ee.n days, hut then 
a .storm carried the .ships to the west ; on the 7th of October, 
having made back for the mouth of the strait, Drake’s sliip and 
the two vessels under his vice-admiral (aplain Wynter were 
separated, and the latter, missing the rendez+'ous arranged, 
i returned to England. Drake went on, and cana? to Moclia Island, 

■ off the coast of ('bile, on the 25th of November. He thimee 
continued liis voyage along the coast of ('bile and I’cru, laking 
all ojiportiinities of seizing .Spani.sh ships, and attacking tliem 
on shore, till his men were satiaterl with jilunder ; and then 

; coasted along the .shores of America, as far as 48^' N. lat., in an 
i unsuccessful endeavour to di.seiAcr a pas.sage into the Atlantic, 
i Having landc-il, however, he named the country New Albion, 
: and took pos.session of it in the. name of (.uccn Elizabeth. 
! Having careened bis ship, he .sailed theme on the rhih of July 

■ 1579 for the .Moluccas. (Jn the 4th r?f November he got sight 
; of tho.se islands, anrl, arriving at 'lernale, was exlrcmel>' well 
! received by the sultan. On the loth of Dei ember he made the 
i ( elehes, where his ship unfortunately slriu k upon a rock, but 
; W'as taken off without much ilarnage. On the irth of March he 
i arrived at Java, whence he intended to have' directed his course 

to Malacca*; but he found himself obliged to alter his yairposi , 
and to think of returning home. On tl-e rfith of Marclr 1580 he 
again .set sail ; and on the i5lh of June he doubled the ( ape o! 
(jood Hope, having ihim on lioard only fifty-seven men ami 
three casks of water. He passed the line on the iztii of July, 
and on the ifith reached the coast of Guinea, where la* watered. 
On the I ith of Septemlier he made the Island of 'f'erc eira, anrl on 
(?) the 26lh of S plembcr he entered the harlwur of Plymouth. 
This voyage round the world, the first aceompli.shecl hy an 
Englishman, was thus ptjrformed in two years and about ten 
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months. The queen hesitated for some time whether to recog- 
nize his achievements or not, on the ground that such recognition 
might lead to complications with Spain, but she finally decided 
in his favour. Accordingly, soon after his arrival she paid a 
visit to Deptford, went on board his ship, and there, after 
partaking of a banquet, conferred upon him the honour of knight- 
hood, at the same time declaring her entire approbation of all 
that he had done. She likewise gave directions for the preser- 
vation of his ship, the “ Golden Hind,” that it might remain a 
monument of his own and his country’s glory. After the lapse 
of a century it decayed and had to be broken up. Of the sound 
timber a chair was made, which was presented by Charles II. 
to the university of Oxford. In 1581 Drake became mayor of 
Plymouth ; and in 1585 he married a second time, his first wife 
having died in 1583. In 1585, hostilities having commenced 
with Spain, he again went to sea, sailing with a fleet to the West 
Indies, and taking the cities of Santiago (in the Cape Verde 
islands), San Domingo, Cartagena and St Augustine. In 
1587 he went to Lisbon with a fleet of thirty sail ; and having 
received intelligence of a great fleet being assembled in the 
bay of Cadiz, and destined to form part of the Armada, he 
with great courage entered the port on the 19th of April, and 
there burnt upwards of 10,000 tons of .shipping' ' a feat w^hich 
he afterwards jocosely (ailed “ singeing the king of Spain’s 
beard.” In 1588, when the Spanish Armada was appnmching 
England, Sir Francis Drake was appointed vice-admiral under 
I.ord llc»ward, and made prize of a very large galleon, commanded 
by Don Pedro de Valdez, wdio was reputed the projector of the 
invasion, and who struck at once on learning his adversary’s 
name. 

It deserves to be noticed that Drake’s name is mentioned 
in the singular diplomatic communication from the king of 
Spain which preceded the Armada : - 

“ 'I't? v(?to no pergiis hollo <le(Cnilen* Rolgas ; 

Oiia<r T.>raciis eripuit mine rostitnaiitnr oj-iortet ; 
fjuiis pat(;r evert it jubeo te concliTe cirllas : 

Religio Papae lac restitualur ad iingiiem.’* 

To these lintis the qne^m made this extempore response : — 

“Ad Graocas, bone rex, fiant mandata kaleiidas.” 

In 15S9 ]>rakc commanded the fleet sent to restore Dom 
Antonio, king of Portugal, the land forces being under the orders 
of Sir John Norreys ; but they had hardly put to sea when the 
commanders diflf(jred, and thus the attempt pro\'ed abortive. 
But as the war with Sjjain continued, a more formidable ex- 
pedition was fitted out, under Sir John Hawkins and Sir Francis 
Drake, against their settlements in the West Indies, than had 
hitherto been undertaken during the whole course of it. Here, 
however, the commanders again disagreed about the plan ; 
and the result in like manner disappointed public expectation. 
These disasters were keenly felt by Drake, and were tiie principal 
cause of his deatli, which took place on hoard his own ship, near 
the town of N ombre de Dios, in the West Indies, on the 28th of 
January 1595. 

I he older Lives by Samuel Clarke (lOyi) and John Barrow, junr. 
have been superseded by Julian Corbett’s two admirable 
volumes on Drakr and the Tudor Kaiy (iSQtS), the l>ost source of 
information on tlie subject, which were preceded by the same 
auUior’s Sir Francis Drake in tiie “ English Men of Action ” seritjs 
(1890). See also E. L Payne’s edition of of the Eiizabcthan 

Seamen to -4 meriea : Thirteen original narratives from the collection of 
Hakluyt (new ed., 1893). 

DRAKE, NATHAN (1766-1836), English essayist and phy- 
sician, son of Nathan Drake, an artist, w'as horn at York in 
1766. He was apprenticed to a doctor in York in 1779, and in 
1786 proceeded to Edinburgh University, where he took his 
degree as M.I). in 1789. In 1790 he .set up as a general prac- 
titioner at Sudbury, Suffolk, where he found an intimate friend 
in Dr Mason Good (d. 1827). In 1792 he removed to Hadleigh, 
Suffolk, where he died in 1836. His w'orks include several 
volumes of literary essays, and some papers contributed to 
medical periodicals ; but his most important production was 
Shakespeare and his Times , induding the Biography of the Poet, 


Criticisms on his Genius and Writings; a new Chronology of his 
Plays; a Disquisition on the Object of his Sonnets ; and a History 
of the Manners, Customs and Amusements, Superstitions, Poetry 
and Elegant Literature of his Age (2 vols., 1817). The title 
sufficiently indicates the scope of this ample work, which has 
the merit, says G. G. Gervinus {Shakespeare Commentaries, Eng. 
trans., 1877) “ of having brought together for the first time into 
a whole the tedious and scattered material of the editions and 
of the many other valuable labours of Tyrwhitt, Heath, Ritson, 
&c.” 

DRAKENBORCH, ARNOLD (1684-1748), Dutch classical 
scholar, was bom at Utrecht on the ist of January 1684. Having 
studied philology under Graevius and Burmann the elder, and 
law under Cornelius Van Eck,in 1716 he succeeded Burmann in his 
professorship (conjointly with C. A. Duker), which he continued 
to hold till his death on the T6tb of January 1748. Although 
he obtained the degree of doctor of laws, and was intended for 
the legal profession, he determined to devote himself to philo- 
logical studies. His edition of Livy (1738-1 746, and subsequent 
editions) is the work on which his fame chiefly rests. The preface 
gives a particular account of all the litcrarj^ men who have at 
different periods commented on the works of Livy. The edition 
itself is l>ased on that of Gronovius ; but Drakenborch made 
many important alterations on the authority of manuscripts 
which it is probable Gronovius had never seen. He also 
published Disseriatio de praefectis urhi (1704 ; reprinted at 
P'rankfort in 1752 with a life of Drakenborch); Dissertatio de 
officio praefeclorum praelorio (1707); and an edition of Silius 
Italicus (1717). 

DRAKENSBERG {Quaihlamha or Kahlamha, i,e, “ heaped up 
and jagged,” of the natives), a mountain chain of S.E. Africa, 
running parallel to the coast from Basutoland to the Limpopo 
river— a distance of some 600 m. The Drakensberg are the 
eastern part of the rampart which forms the edge of the inner 
tableland of South Africa. The sides of the mountains facing 
the sea are in general precipitous ; on their inner face they slope 
more or less gently to the plateau. The culminating points of 
the range, and the highest lands in South Africa, are found in 
a sharp bend from S.E. to N.W. in about 29'’ S. 29® E., where 
“ the Berg ” (as the range is called locally) forms the frontier 
bet'ween Natal and Basiitokuid. Within 60 m, of one another are 
three mountains, Giant’s Castle, Champagne (!astle or Cathkin 
Peak, and Mont aux Sources, 10,000 to ii.ooo or more ft. above 
the sea. Prom Mont aux Sources the normal N.E. direction of 
the range is resumed. C onspicuous among the heights along the 
Orange Fr(;e State, Transxaal and Natal frontiers are Tintwa, 
Malani, Inkwelo and Amajuba or Majuba (q.zf.), all between 
7000 and 8000 ft. The Draken’s Berg-— the particular hill from 
which the range is named — is 5682 ft. high and lies between 
Malani and Inkwelo heights. It w^as so named by the wor- 
trekkers alx)ut 1840. North of Majuba the range enters the 
Transvaal. Here the elevation is generally low^er than in 
the south, but the Mauch Berg is about 8500 ft. high. At its 
northernmost point the range joins the Zoutpansberg. In their 
southern part the Drakensberg form the parting between the 
rivers draining west to the Atlantic and those flowing south 
and cast to the Indian Ocean. At Mont aux Sources rise the 
chief headwaters of the Orange, Tugela and other rivers. In 
the north, however, several streams rising in the interior plateau, 
e.g. the Komati, the Oocodile and the Olifants, pierce the 
Drakensberg and reach the Indian Ocean. The range has 
numerous passes, many available for wheeled traffic. Van 
Recnen’s Pass, between Tintwa and Malani, is crossed by a 
railway which connects the Orange PYee State and Natal; 
Laing’s Nek, the main pass leading from Natal to the Transvaal, 
which lies under the shadow of Majuba, is pierced by a railway 
tunnel. The railway from Delagoa Bay to Pretoria crosses the 
Drakensberg by a very steep gradient. Several subsidiary 
ranges branch off from the main chain of the Berg. This is 
especially the case in Natal, where one range is known as the 
Little Drakensberg. (See further Basutoland; Natal and 
Transvaal.) 
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DRAMA (literally “ action,*’ from Gr. Spav, act or do), the term 
applied to those productions of Art which imitate or, to use a more 
modern term, “ represent ” action by introducing the personages 
taking part in them as real, and as employed in the action itself. 
There are numerous varieties of the drama, differing more or less 
widely from one another, both as to the objects imitated and as to 
the means used in the process. But they all agree in the method or 
manner which is essential to the drama and to dramatic art, 
namely, imitation in the way of action. The function of all Art 
being to give pleasure by representation (see Fine Arts), it is 
clear that what is distinctive of any one branch or form must be 
the manner in which this function is performed by it. In the 
epos, for instance, the method or manner is narrative, and even 
when Odysseus tells of his action, he is not acting. 

I. Theory of the Drama, and Dramatic Art 

The first step towards the drama is the assumption of character, 
whether real or fictitious. It is caused by the desire, inseparable 
from human nature, to give expression to feelings and 
ideas. These man expresses not only by sound and 
’ gesture, like other animals, and by speech significant by 
its delivery as well as by its purport, but also by imitation 
superadded to these. To imitate, says Aristotle, is instinctive in 
man from his infancy, and no pleasure is more universal than that 
which is given by imitation. Inasmuch as the aid of some sort of 
dress or decoration is usually at hand, while the accompaniment 
of dance or song, or other music, naturally suggests itself, 
especially on joyous or solemn occasions, we find that this pre- 
liminary step is taken among all peoples, however primitive or 
remote. But it does not follow, as is often assumed, that they 
possess a drama in germ. Boys playing at soldiers, or men 
walking in a pageant — a shoemaker's holiday in ribbons and 
flowers, or a vShetland sword-dance - none of these is in itself a 
drama. This is not reached till the imitation or representation 
extends to action. 

An action which is to present itself as such to human minds 
must enable them to recognize in it a procedure from cause to 
effect. This of course means, neither that the cause 
mctloa!^^ suggested must be the final cause, nor that the result 
shown forth necMj ])retend to be the ultimate result. 
We look upon an action as ended when the purpose with which it 
began is shown to have been gained or frustrated ; and we trace 
the beginning of an action back to the human will that set it on 
foot- -though this will may be in bondage to a higher or stronger 
will, or to fate, in any or all of its purposes. Without an action in 
the sense stated — without a plot, in a word - there ciin be no 
drama. But the very simplest action will satisfy the dramatic 
test ; a mystery^ representing the story of ( iiin and Abel without 
a deviation from the simple biblical narrative, a farce exhibiting 
the stalest trick played by designing sobritly upon oblivious 
drunkenness, may each of them be a complete drama. But even 
to this point, the imitation of action by action in however crude 
a form, not all peoples have advanced. 

But after this second step has been taken, it only remains for 
the drama to assume a form regulated by certain literary law.s. 
Dramatic ^^der that it may become a branch of dramatic 
iitentun. i^lf^ralure. Such a literature, needless to say, only a 
limited number of nations has come to possess ; and, 
while some arc to be found that have, or have had, a drama with- 
out a dramatic literature, it is quite conceivable that a nation 
should continue in possession of the former after having ceased 
to cultivate the latter. It is self-evident that no drama which 
forms part of a dramatic literature can ignore the use of .speech ; 
and however closel^^ music, dancing and decoration may 
associate themselves with particular forms or phases of the 
drama, their aid cannot be more than adventitious. As a 
matter of fact, the beginnings of dramatic composition are, in the 
history of such literatures as are well known to us, preceded by 
the earlier stages in the growth of the lyric and epic forms of 
poetry, or by one of these at all events ; and it is in the continua- 
tion of both that the drama in its literary form takes its origin in 
those instances which lie open to our study. 
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While the aid of all other arts — even, strictly speaking, the aid 
of the literary art — is merely an accident, the co-operation of the 
art of acting is indispensable to that of the drama. 

The dramatic writer may have reasons for preferring to matUwd 
leave the im^ination of his reader to supply the ttatia^ 
absence of this co-operation ; but, though the term 
“ literary drama ** is freely used of works kept away 
from the stage, it is in truth either a misnomer or a self-condemna- 
tion. It is true that the actor only temporarily interprets, and 
sometimes misinterprets, the dramatist, while occasionally he 
reveals dramatic possibilities in a character or situation which 
remained hidden from their literary inventor. But this only 
shows that the courses of the dramatic and the histrionic arts do 
not run parallel ; it does not contradict the fact that their 
conjunction is, on the one side as well as on the other, indispen- 
sable. No drama is more than potentially such till it is acted. 

To essay, whether in a brief summary or in more or less 
elaborate detail, a statement of the main laws of the drama, has 
often been regarded as a superfluous, not to say, futile 
effort. But the laws of which it is proposed to give 
some indication here are not so much those which any drama. 
particular literature or period has chosen to set up and 
follow, as those abstracted by criticism, in pursuit of its own fret; 
comparative method, from the process that repeats itself in every 
drama adeciuately meeting the demands upon it. Aristotle, 
whom we still justly revere as the originator of the theory of the 
drama, and thus its great vo^ioOcni^^ W'as, no doiil)t, in his 
practical knowledge of it, confined to its Greek examples, yet his 
object was not to produce another generation of great Attic 
tragedians, but rather to show how it was by following the 
necessary law's of their art that the great masters, true to them- 
selves and to their artistic ends, had achieved what they had 
achieved. Still more distinctly w'as such the aim of the greatest 
modern critical WTiter on the drama, Lessing, whose chief design 
w^as to combat false dramatic theories and to overthrow laws 
demonstrated by him to l)e artificial inventions, unreal figments. 
He proved, what before him had only be(;n suspected, that 
Shakespeare, though in hopeless conflict with certain rules dating 
from the siede de Louis XIV, was not in conflict with those laws 
of the drama which are of its very essence, and that, accordingly, 
if Shakespeare and the rules in question could not be harmonized, 
it w'as only so much the w'orse for the rules. 'I'o illustrate from 
great works, and expound with their aid, the organic f)rocesscs of 
the art to wiiich they belong, is not only among the. highest, it 
is also one of the most useful functions of literary and artistic 
criticism. Nor is there, in one sense at least, any finality about it. 
Neither the great authorities on dramatic theory nor the resolute 
and acute apologists of more or less transitory phases of the drama 
— rorncille, 1 )rydcn and many later successors- have exliuusted 
the statement of the means wdiich the drama has jiroved, or may 
prove, capable of employing. The Tnultiludc of technical terms 
and formulae which has gathered round the practice of the most 
living and the most Protean of arts has at no time seriously 
interfered with the operation of creative power. On the other hand, 
no dramaturgic theor}' has (though the attempt has been often 
enough made) ever succeeded in giving rise to a single dramatic 
work of enduring value, unless the creative force was there to 
animate the form. 

It is therefore the operation of this creative force wJiich we 
are chiefly interested in noting ; and its task Ixjgins with the 
beginning of the dramatist’s labours. He must of 
course start w-ith the choice of a subject ; yet it is 
obvious that the subject is merely the dead material 
out of w'hich is formed that Jiving something, the action of a 
play ; and it is only in rare instances — far rarer than might at 
first sight appear —that the subject is as it were self-moulded 
as a dramatic action, 'fhe less experienced a playwright, the 
more readily will he, as the phrase is, rush at his suliject, more 
especially if it seems to him to possess prima facie dramatic 
capabilities ; and the consequence will be that which iisuiiHy 
attends upon a precipitate start. On the other hand, while the 
quickness of a great dramatist’s apprehension is apt to .suggest 
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to him an infinite number of subjects, and insight and experience 
may lead him half instinctively in the direction of suitable 
themes, it will often be long before in his mind the subject 
converts itself into the initial conception of the action of a play. 
To mould a subject — be it a Greek legend, or a portion of a Tudor 
chronicle, or one out of a hundred Italian tales, or a true story 
of modern life — into the action or fable of a play, is the primary 
task of the dramatist, and with this all-important process the 
creative part of his work really begins. Although his conception 
may expand or modify itself as he executes it, yet upon the 
conception the execution must largely depend. The range of 
subjects open to a dramatist may be as wide as the world itself, 
or it may be restricted by an endless variety of causes, conven- 
tions and considerations ; and it is quite true that even the 
greatest dramatists have not always found time for contemplating 
cacJi subject that occurs to them till the ray is caught which 
proclaims it a dramatic diamond. What they had time for, and 
what only the playwright who entirely misunderstands his art 
ignores the necessity of finding time for, is the transformation of 
the dead material of the subject into the living action of a drama. 

What is it, then, that makes an action dramatic y and without 
which, no action, whatever may be its nature — serious or ludicrous, 
stately or trivial, impetuous as a flame of fire, or light 
motion, western breeze — can be so described ? The answer 

to this question can only suggest itself from an attempt 
to ascertain the laws which determine the nature of all actions 
corresponding to this description. The first of the laws in 
question is in so far the most noteworthy among them that it 
has l)(^en the most amply discussctl and the most pertinaciously 
misunderstood. This is the law which requires that a dramatic 
action should he ojie — that it should po.s.sess uinly. What in 
the subject of a drama is merely an approximate or supposititious, 
must in its action be an actual unity ; and it is indeed this 
recpiireinejit which constitutes the most arduous part of the task 
of transforming sulqect into action. There is of course no actual 
unity in any group of events in hunuin life which we may choose 
to call by a single collective name — a war, a revolution, a con- 
spiracy, an intrigue, an imbroglio. 'Jhe events of real life, 
the facts of history, even the imitative incidents of narrative 
fiction, are like the waves of a ceaseless flood ; that which binds 
a group or body of them into a single action is the bond of the 
dramatic idea ; and this it is incumbent upon the dramatist 
to supply. Within the limits of a dramatic action all its parts 
should (as in real life or in history they so persistently refuse 
to do) iiow into its current like tributaries to a single stream ; 
or, to vary the figure, everything in a drama should form a link 
in a single chain of cause and effect. This law is incumbent upon 
every kind of drama — alike upon the tragedy which sets itself 
to solve one of the problems of a life, and upon the farce which 
sums up the follies of an afternoon. 

Such is not, however, the case with certain more or less arbi- 
trary rules which have at different times been set up for this or 
that kind of drama. 'Fhe supposed necessity that an action 
should consist of one event is an erroneous interpretation of the 
law that it should l.)e, as an action, one. For an event is but an 
element in an action, though it may be an element of decisive 
moment. The assassination of Caesar is not the action of a 
Caesar tragedy ; the loss of his treasure is not the action of 
The M/Sinr. Again, unity of action, while excluding those uncon- 
nected episodes which Aristotle so severely condemns, does not 
prohihii the introduction of one or even more subsidiary actions 
ns contributing to the progress of the main action. The sole 
indispensable law is that these should always be treated as what 
they are — subsidiary only ; and herein lies the diflkulty, which 
Shakespeare so successfully overcame, of fusing a combination 
of subjects taken from various sources into the idea of a single 
action ; herein also lies the danger in the use of that favourite 
device of the Spanish and other modern dramas — “ by-plots 
or “ under-plots.-' On the other hand, the modern French 
drama has largely employ(?d another devii'e — quite legitimate in 
itself — for increasing the interest of an action without destroying 
its unity, 'this may be called the dramatic use of backgrounds. 


the depiction of surroundings on which the action or its chief 
charactens seem sympathetically to reflect themselves, back- 
biting good villagers ” or academicians who inspire one another 
— ^with tedium. But a really double or multiple action, logically 
carried out as such, is inconceivable in a single drama, though 
many a play is palpably only two plays knotted into one. It 
was therefore not all pedantry which protested against the 
multiplicity of action which had itself formed part of the revolt 
against the too narrow interpretation of unity adopted by the 
French classical drama. Thirdly, unity of action need not imply 
unity of hero — ^for hero (or heroine) is merely a conventional 
term signifying the principal personage of the action. It is only 
when the clnnge in the degree of interest excited by different 
characters in a play results from a change in the conception 
of the action itself, that the consequent duality (or multiplicity) 
of heroes recalls a faulty uncertainty in the conception of the 
action they carry on. Such an objection, while it may hold in 
the case of Schiller's Don Carlos, would therefore be erroneously 
urged against Shakespeare's Julius Caesar, Justly, as to the 
theory which made the so-called unities of time and place con- 
stitute, together with that of action, the Three Unities indispen- 
sable to the (tragic) drama, the following note must suffice. 
Aristotle’s supposed exaction of all the Three Unities, having 
been expanded by Chapelain and approved by Richelieu, was 
stereotyi)ed by (Corneille, though he had (as one might say) 
got on very well without them, and was finally set forth in 
Iloratian verse by Boileau. Thus it came to i)e overlooked that 
there is nothing in Aristotle’s statement to show that in liis 
judgment unity of time and place are, like unity of action, 
aksoJute dramatic laws. Their object is by repre.senting an 
action as visibly continuous to render its unity more distinctly 
or easily perceptible. But the imagination is capable of con- 
structing for itself the bridges required for preserving to an 
action, conceived of as such, its character of continuousness. 
In another sense these rules were convenient usages conducing 
to a concise and clear treatment of a limited kind of tliemes ; 
for they were a Greek invention, and the repe.ated resort to the 
same group of myths made it expedient fora Greek poet to seek 
the subject of a single tragedy in a part only of one of the myths 
at his disposal. The observance of unity of place, moreover, was 
suggested to the Cireeks by certain outward conditions of their 
stage— -as assuredly as it was adopted by the French in accordance 
with the construction and usages of theirs, and as the neglect 
of it by the Elizabethans was in their case encouraged by the 
established form of the English scene. The palpable artificiality 
of tliese laws needs no demonstration, so Jong as the true meaning 
of the term “action ” be kept in view. Of the action of Othello 
part takes place at Venice and part at Cyprus, and yet the whole 
is one in itself ; while the limits of lime over which an action — 
Hamlet’s progress to resolve, for instance — extends cannot be 
restricted by a revolution of the earth round the sun or of the 
moon round the earth. 

In a drama which presents its action as one, this action must 
be complete in itself. This Aristotelian law, like the other, dis- 
tinguishes the dramatic action from its subject. The 
former may be said to have a real artistic, while the 
latter has only an imaginary real, completeness. U’hc action. 
historian, for instance, is aware that the complete ex- 
position of a body of events and transactions at which he aims 
can nevor be more than partially accomplished, since he may 
present only what he knows, and all human knowledge is im- 
perfect. But Art is limited by no such uncertainty. The 
dramatist, in treating an action as one, comprehends the whole of 
It in the form of his work, since, to him who has conceived it, all 
its parts, from cause to effect, are equally clear. 1 1 is his fault if 
in the action of his drama anything is left unaccounted for — 
not motive ; though a dramatic motif might not always prove 
to be a sufficient explanation in real life. Accordingly, every 
drama should represent in organic sequence the several stages 
of which a complete action consists, and which are essential to it. 
This law of completeness, therefore, lies at the foundation of ail 
systems of dramatic “ construction.” 
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Every action, if conceived of as complete, has its causes, 
growth, height, consequences and close. There is no binding 
to prescribe tlie relative length or proportion at 
mutruc^ which these several stages in the action should be 
tion bawd treated in a drama ; or to regulate the treatment of 
law such subsidiary actions as may be introduced in aid 
^MeneBM. main plot, or of such more or less directly con- 

nected “ episodes ” as may at the same time advance 
and relieve its progress. But experience has necessarily from 
time to time established certain rules of practice, and from the 
adoption of particular systems of division for particular species 
of the drama — suchras that into five acts for a regular tragedy or 
comedy, which Roman example has caused to be so largely 
followed — ^has naturally resulted a certain uniformity of relation 
between the conduct of an action and the outward sections of a 
play. Essentially, however, there is no difference between the 
laws regulating the construction of a Sophoclean or Shakespearian 
tragedy, a comedy of Moliere or Congreve, and a well-built 
modern farce, because all exhibit an action complete in itself. 

The “ introduction ” or “ exposition ” forms an integral part 
of the action, and is therefore to be distinguished from the 
Prologuea * prf>l«Rue ” in the more ordinary sense of the term, 
and which like the ** epilogue (and the Greek TrapaPaais:) 
cpHoguaa stands outside the action, and is a mere address to the 
public from author, presenter or actor occasioned 
by the play. Prologue and epilogue are mere external, 
though at times effective, adjuncts, and have, propcTly sjxiaking, 
as little to do with the construction of a play as the bill whicli 
announces it or the musical prelude which disposes the mind for 
its reception. A special kind of preface or argument is the 
“ dumb-show,” which in some old plays briefly rehearses in 
pantomime the action that is to follow. The introduction or 
Paris of exposition belongs to the action itself; it is, as the 
ihencHon, Hindu critics called it, the seed or circumstance from 
latroduc- which the business arises. Clearness Ixjing its primary 
requisite, many expedients have been at various times 
pos on. secure this feature. Thus the Euripidean 

prologue, though spoken by one of the characters of the play, 
took a narrative form, more acceptable to the audience than to 
tlie critics, and placed itself half without, half within, the action. 
'I he saiTje purpose is served by the separate “ inductions ” in 
many of the old English plays, and by the preludes or prologues, 
or whatever name they may assume, in numberless modern 

dramas of all kinds from Faust down to the favourites of the 

Ambigu and the Adelphi. More facile is the orientation supplied 
in French tragedy by the opening scenes between hero and 
confidant, and in French comedy and its derivatives by those 
between observant valet and knowing lady’s-maid. But all such 
expedients may be rendered unnccessaiy by the art of the 
drarriatist, who is able outwardly also to present the introduction 
of his action as an organic part of that action itself ; who seems 
to take the spectators in tnedtas res, while he is really building the 
foundations of his plot ; who touches in the opening of his action 
the chord which is to vibrate throughout its course — ** Down 
with the Capulets ! down with the Montagues ! ” — “ With the 
Moor, sayest thou ? ” 

I'he exposition, which may be short or lo^, but which should 
always prepare and may even seem to necessitate the action, ends 
/ ^ when the movement of the action itself begins. This 

iiiowmaiii. occasionally be marked with the 

utmost distinctness (as in the actual meeting between 
the hero and the Ghost in Handet), while in other instances sub- 
sidiary action or episode may judiciously intervene (as in King 
Lear, where the subsidiary action of Glostcr and his sons oppe^r- 
tunciy prevents too abrupt a sequence of cau.se and effect). 
arowth, point the second stage of the action — its 

“ growth ” — ^progresses to that third stage which is 
called its height ” or “ climax.” All that has preceded the 
attainment of this constitutes that half of the drama — ^usually 
its much larger half--which Aristotle terms the or tying 
of the knot. The varieties in the treatment of the growth or 
second stage of the action are infinite ; it is here that the greatest 
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freedom is manifestly permissible ; that in the Indian drama 
the personages make long journeys across the stage ; and that, 
with the help of their under-plots, the masters of the modern 
tragic and the comic drama — notably those unequalled weavers 
of intrigues, the Spaniards — are able most fully to exercise their 
inventive faculties. If the growth is too rapid, the climax will 
fail of its effect ; if it is too slow', the interest will be exhausted 
before the greatest demand upon it has been made- a fault to 
which comedy is specially liable ; if it is involved or inverted, a 
vague uncertainty will take the place of an eager or agreeable 
susptmse, the action will seem to halt, or a fall will begin pre- 
maturely. In the contrivance of the “climax” itself lies one 
of the chief tests of the dramatist’s art; for while 
the transactions of real life often fail to reach any cifmax^'^ 
climax at all, that of a dramatic action should present "*** 
itself as self-evident. In the middle of everything, says the Greek 
poet, lies the strength ; and this strongest or highest point it is 
the task of the dramatist to make manifest. Much here depends 
upon the niceties of constructive instinct ; much (as in all parts 
of the action) upon a thorough dramatic transformation of the 
subject. The historical drama at this point presents peculiar 
difficulties, of which the example of Henry V 11 L may be cited 
as an illustration. 

From the climax, or height, the action proceeds through its 
“ fall ” to its “ close,” wliich in a drama with an unhappy 
ending wc still c^ll its “ cjitastrophe,” w'hile to termina- 
tions in general we apply the term denouement. This 
latter name would, however, more properly be applied in the 
sense in which Aristotle employs its Greek equivalent XiVris' — 
the untying of the knot — to the w'hole of the second part of the 
action, from the climax downw^ards. In the management of 
the climax, everything depends upon producing the eff(^ct ; in 
the fall, everything depends upon not marring it. 'Ihis may 
be ensured by u rapid advance to the close ; but neither does 
every action admit of such treatment, nor is it in accordance 
with the character of those which are of a more subtle or com- 
pliaited kind. With the latter, therefore, the “ fall ” is often 
a revolution or “ return,*’ i.e. in Aristotle’s phrase a change into 
the rt v'crsc of what is exjrected from the circumstanrx's petum 
of the acticMJ (TTeptTTCTcta) — as in where the 

Roman story lends itself so admirably to dramatic demands. 
In any case, the art of the dramatist is in this part of his wcirk 
called upon for the surest exercise of its tact and skill. The 
effect of the climax was to concentrate the interest ; the fall 
must therefore, above all, avoid dissipating it. The use c»f 
episodes is not even now excluded ; but, even wiiere serving 
the purpose of relief, they must now be such as help to keep alive 
the interest, previously raised to its highest pitch, 'i’his niyy be 
effected by the raising of obstacles between the height of th(^ 
action and its expected consequences ; in tragedy by the, sugges- 
tion of a seemingly possible recovery or escape from them (as 
in the wonderfully powerful construc tion of the latter part of 
Macbeth) ; in comedy, or wherever the interest of the action is 
less intense, by the gradual removal of incidental difficulties. 
In all kinds of the drama “ discovery ” will remain, as it was 
in the judgment of Aristotle, a most effective expedient ; but it 
should be a discovery prepared by that method of treatment 
which in its consummate master, Sophocles, has l)ecn termed 
his “ irony.” Nowhere should the close or <'atastrof)he be other 
than a consequence of the action itself. Sudden 
revulsions from the conditions of the action — such as 
are supplied with the aid of tlie deus cx machina, or tropht. 
the revising officer of the empe^ror of ('hina, or the nabob 
returned from India, or a virulent malaria-— condemn themselves 
as unsatisfactory makeshifts. However sudden, and even in 
manner of accomplishment surprising, may be the caUistrojjhe, 
it should, like every other part of the action, be in organic con- 
nexion with the whole preceding action. The sudden suicides 
which terminate so many tragedies, and the unmerited paternal 
blessings which close an equal number of comcflies, should l>e 
something more than a “ way out of it,” or a signal for the fall 
of the curtain. A catastrophe may conveniently, and even (as in 
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Faust) with powerful effect, be left to the imagination ; but to 
substitute for it a deliberate blank is to leave the action incom- 
plete, and the drama a fragment ending with a — ^possibly interest- 
ing-confession of incompetence. 

The action of a drama, besides being one and complete in itself, 
ought likewise to be probable. The probability or necessity (in 
the Aristotelian sense of the terms) required of a drama 
ot ** actual or historic^ experience- —it is a 

aetioa,^ conditional probability, or in other words an internal 
consistency between the course of the action and the 
conditions under which the dnimatist has chosen to carry it on. 
As to tlie former, he is fettered by no restrictions save those 
which he imposes upon himself, whether or not in deference to 
the usages of certain accepted species of dramatic composition. 
Ghosts seldom appear in real life or in dramas of real life ; but 
the introduction of supernatural agency is neither enjoined 
nor prohibited by any general dramatic law. The use of such 
expedients is as open to the dramatic as to any other poet ; the 
judiciousness of his use of them depends upon the effect which, 
consistently with the general concluct of his action, they will 
exercise upon the spectator, whom other circumstances may or 
may not predispose to their acceptance. The (iliost in Hamlet 
belongs to the action of the play ; the Ghost in the Persae is not 
intrinsically less probable, but seems a less immediate product of 
the surrounding atmosphere. Dramatic probability has, how- 
ever, a far deeper meaning than this. The Eumenides is prob- 
able, with all its mysterious commingling of cults, and so is 
Macbeth y with all its barbarous witchcraft. The proceedings 
of the feathered builders of Cloudcuckootown in the Birds of 
Aristophanes are as true to dramatic probability as are the pranks 
of Oberon’s fairies in A Midsummer Night's Dream. In other 
words, it is in the harmony between the action and the characters, 
and in the consistency of the characters with themselves, in the 
appropriateness of both to the atmosphere in which they have 
their being, that this dramatic probability lies. The dramatist 
has to represent characUirs affected by the progress of an action 
in a particular way, and contributing to it in a particular way, 
because, if consistent with themselves, thc)’^ must be so affected, 
and must so act. 

Upon the invention and conduct of his characters the dramatist 
must therefore expend a great proportion — even a preponderance 
— of his labour. Ilis treatment of them will, in at least as high 
a degree as his choice of subject, conception of action, 
method of construction, determine the effect which 
his work produces. And while there are aspects of the 
dramatic art under which its earlier phases already exhibit an 
unsurpassed degree of perfection, there is none under which its 
^/advance is more notable than this. Many causes have 
the drama contributed to this result ; the chief is to be sought in 
In thia the multiplication of the opportunities for mankind’s 
respect, jjtudy of man. The theories of the Indian critics on the 
subject of dramatic character are little more than an elaborate 
scal^oldirig. .Aristotle’s remarks on the subject are scanty ; nor 
indeed is the strength of the dramatic literature from whose 
examples he abstracted his maxims to be sought in the fulness 
or variety of its characterization. This relative deficiency was 
beyond doubt largely caused by the outward conditions of the 
Greek theatre — the remoteness of actor from spectator, and the 
consequent necessity for the use of masks, and for the raising, and 
consequent conventionalizing, of the tones of the voice. Later 
Greek and Roman comedy, unable or unwilling to resist the force 
of habit, limited their range of characters to an accepted gallery 
of types. Nor is it easy to ignore the fact that the influence 
of these classical examples, combined with that of national 
tendencies of mind and temperament, have all along inclined the 
dramatists of the Romance nations to attach less importance to 
characterization of a closer and more varied kind than to interest 
of action and effectiveness of construction. The Italian and the 
Spanish drama more especially, and the French during a great 
part of its history, have in general shown a disposition to present 
their characters, as it werc^ ready made — whether in the case of 
tragic heroes and heroines, or in that of comic types, often 
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moulded, as m the emmdia ielV arte “ and beyond,” according 
to a long-lived system of local or national selection. These types, 
expanded, heightened and modified, are recognizable in some of 
the triumphs of comic characterization achieved by the Germanic 
drama, and by its master, Shakespeare, above all ; but this fact 
must not obscure one of more importance than itself. In the 
matter of comic as well as of serious characterization — ^in the 
individualizing of characters and in evolving them as it were out 
of the progress of the action — the modern drama has not only 
advanced, but in a sense revolutionized, the dramatic art, as 
inherited from its ancient masters. 

Yet, however the method and scope of characterization may 
vary under the influence of different historical epochs and 
different tendencies or tastes of races or nations, the 
laws of this branch of the dramatic art remain based on 
the same essential requirements. What interests us in character. 
a man or woman in real life, or in the impressions we 
form of historical personages, is that which seems to us to 
give them individuality. A dramatic character must therefore, 
whatever its part in the action, be sufficiently marked by features 
of its owm to interest the imagination ; with these features its 
subsequent conduct must be consistent, and to them its partici- 
pation in the action must correspond. In order to achieve such a 
result, the dramatist must have, in the first instance, distinctly 
conceived the character, however it may have been suggested to 
him. His task is, not to paint a copy of some contemporary or 
“ historical ” personage, but to conceive a particular kind of 
man, acting under the operation of particular circumstances. This 
conception, growing and modifying itself with the progress of the 
action, also invented by the dramatist, will determine the totality 
of the character which he creates. The likeness which the result 
bears to an actual or historical personage may very probably, 
from secondary points of view, affect the immediate stage success 
of the creation ; upon its dramatic result this likeness can 
have no influence whatever. In a wider sense than that in which 
Shakespeare denied the charge that Palstaff was Oldcastle, it 
should be possible to say of every dramatic character which it is 
sought to identify with an actual personage, ” Tliis is not the 
man.” The mirror of the drama is not a photographic apparatus ; 
and not even the most conscientious combination of science and 
art can bring back even a ” phase ” of the real Napoleon. 

Distinctiveness, as the primary requisite in dramatic char- 
acterization, is to be demiinded in the case of all personages 
introduced into a dramatic action, but not in all cases 
in an equal degree. Schiller, in adding to the dramatis 
personae of his Fiesco superscriptions of their chief 
characteristics, labels Sacco as ” an ordinary person,” and this, no 
doubt, suffices for Sacco. But with the great masters of character- 
ization a few touches, of which the true actor’s art knows how 
to avail itself, distinguish even their lesser characters from one 
another ; and every man is in his humour down to the ” third 
citizen.” Elaboration is necessarily reserv'ed for characters who 
are the more important contributors to the action, and the fulness 
of elaboration for its heroes. Many expedients may lend their aid 
to the higher degrees of distinctiveness. Much is gained by a 
significant introduction of hero or heroine — thus Antigone is 
dragged in by the watchman, Gloucester enters alone upon the 
scene, Volpone is discovered in adoration of his golden saint. 
Nothing marks character more clearly than the use of contrast — 
as of Othello with lago, of Ottavio with Max Piccolomini, of 
Joseph with ('harles Surface. Nor is direct antithesis the only 
effective kind of contrast ; (assius is a foil to Brutus, and 
Leonora to her namesake the Princess. But, besides impressing 
the imagination as a conception distinct in itself, each character 
must maintain a consistency between its conduct in the 
action and the features it has established as its own. gjgteacy! 
This consistency does not imply uniformity ; for, as 
Aristotle observes, there are characters which, to be represented 
with uniformity, must be presented as uniformly un-uniform. 
Of such consistently complex characters the great critic cites 
no instances, nor indeed are they of frequent occurrence in Greek 
tragedy ; in the modern drama Hamlet is their unrivalled 
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exemplar ; and Weislingen in Goethe’s G 'dtz, and Alceste in the 
Misanthrope, may be mentioned as other illustrations in dramas 
differing widely from one another. The list might be enlarged 
almost indefinitely from the gallery of female characters, in view 
of the greater pliability and more habitual dependence of the 
nature of women. It should be added that those dramatic 
literatures which freely admit of a mixture of the serious with 
the comic element thereby enormously increase the opportunities 
of varied characterization. The difficulty of the task at the same 
time enhances the effect resulting from its satisfactory accom- 
plishment ; and, if the conception of a character is found to meet 
a variety of tests resembling that which life has at hand for every 
man, its naturalness, as we term it, becomes more obvious to | 
the imagination. “ Naturalness ” is only another word for what 
Aristotle terms “ propriety ” ; the artificial rules by which 
usage has at times sought to define particular species of character 
are in their origin only a convenience of the tlieatre, though 
they have largely helped to conventionalize dramatic characteriza- 
tion. Lastly, a character should be directly effective with regard 
to the driimatic action in which it talvcs part — that is to 
say, the influence it exerts upon the progress of the 
action should correspond to its distinctive features; 
the conduct of tlie play should seem to spring from the nature of 
its characters. In other words, no characterization can be 
effective which is not what may be called economical, i,e, which 
does not strictly limit itself to suiting the purposes of the action. 
Even the minor characters should not idly intervene ; while the 
chief characters should predominate over, or determine, the 
course of the action, its entire conception should liarmonizc with 
their distinctive features. 1 1 is only a Prometheus whom the gods 
bind fast to a rock, only a Juliet who will venture into a living 
death for her Romeo. Thus, in a sense, chance is excluded from 
dramatic action, or rather, like every other element in it, bends 
to the dramatic idea. 

In view of this predominance of character over action, we 
may appropriately use such expressions as a tragedy of love or 
jealousy or ambition, or a comedy of character. For .such 
collocations merely indicate that plays so described have proved 
(or were intended to prove) specially impressive by the concep- 
tion or execution of their chief character or characters. 

The term ** manners ” (as employed in a narrower sense than 
the Aristotelian applies to that which colours both action 
Maaaera characters, but docs not determine the es.sence of 
either. As exhibiting human agents under certain con- 
ditions of time and place, and of the various relations of life, the 
action of a drama, together with the characters engaged in it, 
and the incidents and circumstances belonging to it, mu.st more 
or less adapt itself to the external conditions assumed. From 
the assumption of some such conditions not even those dramatic 
species which indulge in the most sovereign licence, such as Old 
Attic comedy, or burlesque in general, can wholly emancipate 
themselves ; and even supernatural or fantastic characters 
and actions must suit themselves to some sort of antecedents. 
But it depends altogether on the measure in which the nature of 
an action and the development of its characters are effected by 
considerations of time and place, or of temporary social systems 
and the transitory distinctions incidental to them, whether the 
imitation of a particular kind of manners becomes a signific-ant 
Tbeir clement in a particular play. The Hindu caste-system 
relative is an antecedent of every Hindu drama, and the peculiar 
aigniti- organization of Chinese society of nearly every (Chinese 
caace. pj^y acquainted. Greek tragedy 

itself, though treating subjects derived from no historic age, 
had established a standard of manners from which in its decline 
it did not depart with impunity. Again, the imitation of manners 
of a particular age or country may or may not be of moment in 
a play. In some dramas, and in .some species of drama, time 
and place are so purely imaginar}' and so much a matter of in- 
difference that the adoption of a purely conventional standard 
of manners, or at least the exclusion of any definitely fixed 
standard, is here desirable. The ducal reign of Theseus at 
Athens (if its period be ascertainable) does not date A Midsummer 
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Night's Dream ; nor do the coasts of Bohemia in The Winter's Tale 
localize the manners of the customers of Autolycus. Where, on 
the other hand, as more especially in the historic drama, or in that 
kind of comedy which directs its shafts against the ridiculous 
vices of a particular age or country, significance attaches to 
the degree in which the manners represented resemble what is 
niore or less known, the dramatist will do well to be careful in 
his colouring. How admirably is the French court specialized 
in Henry V . ; how completely are we transplanted among the 
burghers of Brussels in the opening scenes of Egmont ; what a 
portraiture of a clique we have in the Predeuses ridicules of 
Moli^re; what a reproduction of a class in the pot-house 
politicians of Holberg ! And how minutely have modern 
dramatists found it necessary to study the more fascinating 
aspects of la vie parisienne, in order to convey to the curious 
at home and abroad a conviction of the verisimilitude of their 
pictures 1 Yet, even in such instances, the dramatist will only 
u.se what suits his dramatic purpose ; he will select, not transfer 
in mass, historic features, and discriminate in his use of modern 
instances. The details of historic fidelity, and the lesser shades 
distinguishing the varieties of social usage, will be introduced 
by him at his choice, or left to be supplied by the actor. Where 
the reproduction of manners becomes the primary purpose of a 
play, its effect can only be of an inferior kind ; and a drama 
purely of manners is a contradiction in terms. 

No complete system of dramatic species can be abstracted 
from any one dramatic literature. Tliey are often the result of 
particular antecedents, and their growth is often 
affected by peculiar conditions. Different nations ^Se^Jrami, 
ages use the same names and may preserve some of the 
same rules for species which in other respects their usage may 
have materially modified from that of their neighbours or 
predecessors. The very question of the use of measured or 
pedestrian speech as fit for different kinds of drama, and therefore 
distinctive of them, cannot be profitably discussed except in 
reference to particular literatures. In the Chinese drama the 
most solemn themes are treated in the same form — an admixture 
of verse and prose — which not so very long since was character- 
istic of that airiest of Western dramatic species, the French 
vaudcinlle, W'ho would undertake to define, cxce|'/t in the 
applications which have been given to the words in successive 
generations, such terms as “ tragi-comedy,” or indeed as “drama” 
{dr ante) itself ? Yet this uncertainty does not imply that all is 
confusion in the terminology as to the species of the drama. In 
so far as they arc distinguishable according to the cficcis which 
their actions, or those which the preponderating parts of their 
actions, produce, these .species may primarily be ranged in 
accordance w'ith the broad difference estabJislu^d by Aristotle 
between tragedy and comedy. “ 'fragic ” and “ comic " effects 
differ in regard to the emotions of the mind which they excite ; 
and a drama is tragic or comic according as such effects 
are produced by it. 'Die strong or .serious enuaions are 
alone capable of exercising upon us that influence 
which, employing a bold but marvellously happy figure. Aristotle 
termed purification, and which a (ircek comedian, after a more 
matter-of-fact fashion, thus expres.sed : 

“ For w'li(?nsoi.*'rr a nuiti observes his fellow 
Bear wrongs more grievous than himself lias known, 

Moh! (easily he bears his ow'ii misfortunes.’' 

That is to say, the petty troubles of .self which disturb without 
elevating the mind are driven out by the sympathetic participa- 
tion in greater griefs, which raises while it excites the mind 
employed upon contemplating them. It is to these emotions — 
which are and can be no others than pity and terror — that actions 
which we call tragic appeal. Naif as we may think Aristotle in 
desiderating for such actions a complicated rather than a simple 
plot, he obviously means that in form as well as in (h^sign they 
should reveal their relative importance. Those actions which we 
term comic address themselves to the sense of the ridiculous, and 
their themes are those vices and moral infirmities the repre- 
sentation of which is capable of touching the springs of laughter. 
Where, accordingly, a drama confines itself to effects of the 
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former class, it may be called a pure “ tragedy ” ; when to those 
of the latter, a pure ** comedy.” In dramas where the effects arc 
mixed the nature of the main action and of the main characters 
(as determined by their distinctive features) alone enables us to 
classify such plays as serious or humorous dramas — or as 
“ tragic ” or “ comic,” if we choose to preserve the terms. But 
the classification admits of a variety of transitions, from “ pure ” 
tragedy to “ mixed,” from “ mixed tragedy ” to “ mixed 
comedy,” and tlience to “ pure comedy,” with the more freely 
licensed “ farce ” and “ burlesque,” the time-honoured inversion 
of the relations of dramatic method and purpose. This system of 
distinction has no concern with the mere question of the termina- 
tion of the play, according to which Philostratus and other 
authorities have sought to distinguish tragic from comic dramas, 
'j^hc serious drama which ends happily (the German Schauspiel) is 
not a species co-ordinate with tragedy and comedy, but at the 
most a subordinate variety of the former. Other distinctions may 
he almost infinitely multiplied, according to the point of view 
adopted for the classification. 

The historical sketch of the drama attempted in the following 
pages w'ill best serve to indicate the successive growth of nation^ 
dramatic species, many of which, by assorting their influence in 
other countries and ages than those which gave birth to them, 
have acquired a more than national vitality. 

'Fhc art of acting, whose history forms an organic though a 
distinct part of tliat of the drama, necessarily possesses a theory 
and a technical system of its own. But into these it is 
Mtittg impossible here to enter. One claim, however, should 
be vindicated for the art of acting, viz. that, though it is 
a dependent art, and most signally so in its highest forms, yet its 
true exercise implies (however much the term may have been 
abused) a creative process. The conception of a character is 
determined by antecedents not of the actor's own making ; and 
the term originality can be applied to it only in a relative sense. 
Study and reflection enable him, with the aid of experience and of 
the intuition which genius bestows, l)ut ^^hich experience may in 
a high degree supply, to interpret, to combine, jind to supplement 
given materials. But in the transformation of the conception 
into the represented character the actor's functions arc really 
creative ; for here he becomes the cliaracter by means which 
Ixilong to his art alone. The distinctiveness which he gives to the 
character by making the principal features recognized by him 
in it its groundwork —the consistency which he maintains in it 
Iwtween groundwork and details -the appropriateness which he 
preserves in it to the course of the action and the part borne in it 
1 ))' the character — all these arc of his own making, though 

iu meaBM conception derived by him from his 

« mca a, means at his disposal, they are 

essentially of two kinds only ; but not all forms of the drama 
have, admitted of the use of both, or of both in the same com- 
pb'teness. A.11 acting includes the use of gesture, or, as it has l.)een 
desture comprehensively termed, of bodily eloquence. 

From various points of view its laws regulate the actor’s 
bearing, walk and movements of face and limbs. They teach 
what is aesthcaically permitted and what is aesthetically pleasing. 
They deduce from observation what is appropriate to the ex- 
pression of particular afiectiuns of the mind and of their combina- 
tions, of emotions and passions, of physical and mental conditions 
— joy and grief, hejilth and sickness, waking, sleeping and 
dreaming, madness, collapse and death— of particular ages of life 
and temperaments, as well as of the distinctive characteristics of 
Spaacb, nationality or class. While under certain con- 

ditions — ^as in the masked drama — the use of bodily 
movement as one of the means of expression has at times been 
partially restricted, there have been, or are, forms of the drama 
which have altogether excluded the use of speech (such as 
pantomime), or have restricted the manner of its employment 
(such as opera). In the spoken drama the laws of rhetoric 
regulate the actor's use of speech, but under conditions of a 
special nature. Like the orator, he has to follow* the laws of 
pronunciation, modulation, accent and rhythm (the last in 
certain kinds of prose as well as in such forms of verse as he may 


be called upon to reproduce). But he has also to give his atten- 
tion to the special laws of dramatic delivery, which vary in 
soliloquy and dialogue, and in such narrative or lyrical passages 
as may occur in his part. 

The totality of the effect produced by the actor will in some 
degree depend upon other aids, among which those of a purely 
external kind are unlikely to be lost sight of. But the 
significance of costume (</.w.) in the actor, like that of 
decoration and scenery (see Theatre) in an action, is a wholly 
relative one, and is to a large measure determined by the claims 
which custom enables the theatre to make, or forbids its making, 
upon the imagination of the spectators. The actor’s real achieve- 
ment lies in the transformation which the artist liimself effects ; 
nor is there any art more sovereign in the use it can make of its 
means, or so happy in the directness of the results it can accom- 
plish by them. 

2. Indian Drama 

The origin of the Indian drama may unhesitatingly be de- 
scribed as purely native. The Mahommedans, when they 
overran India, brought no drama with them ; the Persians, 
the Arabs and the Egyptians were without a national theatre. 
It would be absurd to suppose the Indian drama to have owed 
anything to the Chinese or its offshoots. On the other hand, 
there is no real evidence for assuming any influence of Greek 
examples upon the Indian drama at any stage of its progress. 
Einjilly, it had passed into its decline before the dramatic 
literature of modern Europe had sprung into being. 

'Fhe Hindu writers ascribe the invention of dramatic enter- 
tainments to an inspired sage Bharata, or to the communications 
made to him by the god Brahma himself concerning 
an art gathered from the Vedas. As the word Bharata ^ 
signifies an actor, we have clearly here a mere personification 
of the invention of the drama. Three kinds of entertainments, 
of which the mtya (defined as a dance combined with gesticula- 
tion and speech) comes nearest to the drama, were said to have 
been exhibited before the gods by the spirits and nymphs of 
Indra’s heaven, and to these the god Siva added two new styles 
of dancing. 

The origin of the Indian drama was tlius unmistakably 
religious. Dramatic elements first showed themselves in certain 
of the hymns of the Ri^ Veda^ which took the form of dialogues 
between divine personages, and in one of which is to be found the 
germ of Kalidasa’s famous Vikrama and IJrvdsl. These hymns 
were combined with the dances in the festivals of the gods, which 
soon assumed a more or less conventional form. Thus, from 
the union of dance and song, to which were afterwards added 
narrative recitation, and first sung, then spoken, dialogue, was 
gradually evolved the acted drama. Such scenes and stories 
from the mythology of Vishnu are still occasionally enacted by 
pantomime or spoken dialogue in India {jdtras of the Bengalis ; 
rasas of the Western Provinces) ; and the most ancient Indian 
play was said to have treated an episode from the history of that 
deity — the choice of him as a consort by Laxmi — a favourite 
kind of subject in the Indian drama. The tradition connecting 
its earliest themes with the native mythology of Vishnu agrees 
with that ascribing the origin of a particular kind of dramatic 
performance — the sangita — to Krishna and the shepherdesses. 
The author's later poem, the Giiagovtnda, has been conjectured 
to be suggestive of the earliest species of Hindu dramas. But, 
while the epic poetry of the Hindus gradually approached the 
dramatic in the way of dialogue, their drama developed itself 
independently out of the union of the lyric and the epic forms. 
Their dramatic poetry arose later than their epos, whose great 
works, the Mahdbhdraia and the Ramayana, had themselves been 
long preceded by the hymnody of the Vedas — ^just as the Greek 
drama followed upon the Homeric poems and these had been 
preceded by the early hymns. 

'Dierc seems, indeed, no reason for dating the beginnings of 
the regular Indian drama farther back than the 5 th century a.d., 
though it is probable that the earliest extant Sanskrit play, the 
delightful, and in some respects incomparable, Mrichchhakattkd 
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{The Toy Carl), was considerably earlier in date than the works of 
Kalidasa. Indeed, of his predecessors in dramatic composition 
very little is known, and even the contemporaries who com- 
peted with him as dramatists are mere names. Thus, by the 
time the Indian drama produced almost the earliest specimens 
with which we are acquainted, it had already reached its zenith ; 
and it was therefore looked upon as having sprung into being 
as a perfect art. We know it only in its glory, in its decline, 
and in its decay. 

The history of Indian dramatic literature may be roughly 
divided into the following periods. 

I. To the nth Century a .d . — This period virtually belongs to the 
pre-Mahommedan Jige of Indian history ; but already to that 
second division of it in which Buddhism had become 
peWotf ^ powerful factor in the .social as well as in the moral 
(c/38Micat), intellectual life of the land. It is the classical 
period of the Hindu drama, and includes the works 
of its two indisputably greatest masters. The earliest extant 
Sanskrit play is the pathetic MrichrMakaiika {The Toy Cart), 
which has been dated back as far as the close of the 2nd century 
A.D. It is attributed (as is not uncommon with Indian plays) 
to a royal author, named Sudraka ; but it was more probably 
written by his court poet, whose name has been concluded to have 
been Dandin. It may be described as a comedy of middle-class 
life, treating of the courtship and marriage of a ruined Brahman 
and a wealthy and large-hearted courtesan. 

Kalidasa, the brightest of the “ nine gems ” of genius in whom 
the Indian drama gloried, lived at the court of IJjjain, though 
whether in the earlier half of the 6th century a.d., or in the 3rd 
century, or at a yet earlier date, remains an unsettled question. 
He is the author of Sdkuntald - the work which, in the translation 
by Sir William Jones (i7.Sg), first revealed to the Western 
world of letters the existence of an Indian drama, since repro- 
duced in innumerable versions in many tongues. 'I’his heroic 
comedy, in seven acts, takes its plot from the first book of the 
Mahd})hdrala. It is a dramatic love-idyll of surpassing beauty, 
and one of the masterpieces of the poetic literature of the world. 
Another drama l)y Kalidasa, Vikrama and IJrvdst {The Hero and 
the Nymph), though unequal as a whole to SdhunUdd, conbiins 
one act of incomparable loveliness ; and its enduring effect upon 
Indian dramatic literature is shown by the imitations of it in 
later plays. (It was translated into English in 1827 hv H. H. 
Wilson.) To Kalidasa has likewi.se been attributed a third play, 
Mdlayika and Agnimitra ; but it is possible that this con- 
ventional comedy, though held to be of ancient date, was com- 
posed by a different poet of the same name. 

To Harsadeva, king of northern India, are ascribed three 
extant plays, which were more probably composed by some poet 
in his pay. One of these, Naganamia (Joy oj the Serpents), which 
begins as an erotic play, but passes into a most impressive 
exemplification of the supreme virtue of self-sacrifice, is notable 
as the only Buddhist drama which has been preserved, though 
others are known to have existed and to have been represented. 

The palm of pre-eminence is disputed with Kalidasa by the 
great dramatic poet Babhavuti (called Oikantha, or he in whos(* 
throat is fortune), who flourished in the earlier part of the 8th 
century. While he is considered more artificial in language 
than his rival, and in general more bound by rules, he can hardly 
be deemed his inferior in dramatic genius. Of his three extant 
plays, M ahdvdra-Charitra and Utiara-Rdma-Charilra are heroic* 
dramas concerned with the adventures of Kama (the seventh 
incarnation of Vishnu); the third, the powerful melodrama, 
in ten acts, of Mdlail and Mddhava, has love for its theme, and 
has been called (perhaps with more aptitude than usually belongs 
to such comparisons) the Romeo and Juliet of the Hindus. It is 
considered by their critical authorities the best example of the 
prakaraha, or drama of domestic life. Bal)havuti\s plays, as 
is indicated by the fact that no jester appears in them, arc devoid 
of the element of humour. 

The plays of Kajasekhara, who lived about the end of the j 
9th century, deal, like those of Harsadeva, with harem and 
court life. One of them, Karpura Manjuri (Camphor Cluster), \ 


is stated to he the only example of the saltaka or minor heroic 
comedy, written entirely in Prakrit. 

In this period may probably also be included Vi^khadatta's 
interesting drama of wlitical intrigue, Mudrd-Rakshasa (The 
Signet of the Ministp^, in which ('handnigupta (Sandracoltus) 
appears as the founder of a dynasty. In subject, therefore, 
this production, which is one of the few known Indian historical 
dramas, goes back to the period following on the invasion of India 
by Alexander the Great ; but the date of composition is y)r(^\mbly 
at least as late as a.d. 1000. The plot of the play turns on the 
gaining-over of the prime minister of the ancien regime. 

Among the remaining chief works of this period is tlie Veni- 
Samhara (Binding of the Braid) l)y Narayana Bhatta. Though 
described as a play in which both pathos and horror are ex- 
aggerated — ^its subject is an outrage reseinl»ling that which 
Dunstan is said to have inflicted on Elgiva — it is stated to 
have been always a favourite, as wTitten in exact accordance w'ith 
dramatic rules. Perhaps the Candakansika by Ksennsvara should 
also l)e included, which deals with the w'orking of a curse pro- 
nounced by an aged priest upon a king who had innocently 
offended him. 

II. 7 'he Period of Decline. — This may be reckoned from about 
the iith to about the 14th century of the Christian tira, the 
Ixiginning roughly (Coinciding with that of a continuous 
series of Mahommedan invasions of India, llaniunan- 
Nataka, or “ the great Nataka (for this irn^gular decline). 
l)lay, the work of several hands, surpasses all other 
Indian dramas in length, extending over no fewiT than fourteen 
acts), dates from the loth or 11th centur\'. Its story is taken 
from the Rtoa-cvcle, and a prominent character in it is the 
mythical monkey-chief King lianuinan, to whom, indeed, 
tradition ascribed the original authorship of the play. Krishfia- 
micra's “ theosophk: myster\%” as it has been called,- though it 
rather resembles some of the moniWUn^,— Prabodha-'Chandrodaya 
(The Rise of the Moon of Insight, i.e. the victory of true doctrine* 
over error), is ascribed by one authority to the middle of the nth 
century, by another to about the end of the i2tli. 'i'he famous 
Ralnavali Cfhe Necklace), a court-comedy of love and i]itrigu(*, 
with a half-Terentian plot, seems also to date from the earlier 
half of the period. 

'rhe remaining plays of which it has been possible to conjec-turc 
th(^ dates range in the time of their composition from the end of the 
1 ith to the 14th century. Of this pc*riod, as (compared with the 
first, the general characteri.stics.secm to beanundueprejionderance, 
of narrative and de.scTiption, and an affected and ovcT-elaboratcd 
style. As a striking instance of this class is mentioned a play on 
the adventures of Kama, the* Anargha-Raghava, which in spile, or 
by reason, of the commonplace cliaracter of its seiUimenls, the 
extravagance of its diction, and the (ibscurity of its mythology, is 
stated to enjoy a higher reputation with the pundits of the pre sent 
age than the masterpieces of Kalidasa and Babhavuti. To the 
close of this period, the 14th centur\\, has likewise (but without 
any pretension to certainty) been ascribed the only Tamil drama 
of which we posse.ss an English version. Arichandra (The Martyr 

of Truth) exemydifies with a strange likeness in the contrivanci^ 

of its [dot to the Book of Job and Faust^ by the trials of a 
heroically enduring king the force of the maxim Better die 
than lie.” 

ITT. Period of /^err/y. - ls(jlated yday.s remain from centuries 
later than the 14th ; but tlu*.se, whirl) chiefly turn on the legtuids 
(ff Kfishfia (the last incarnation of Vishnu), may be 
regarded as a mere aftergrowth, and (jxhibit tlic* Indian period 

drama in its decay. Indeed, the latest of them, {deemy). 

Chitra-Yajna, which w^as composed about the beginning 
of the 19th century, and still serves as a model for Bengali 
dramatic yxirformanccs, is imperfect in its dialogue, which (after 
the fashion of Italian improvised comedy) it is left to the iiclors to 
supplement. Besides these there are farces or fan-ical entertain- 
ments, more or le.ss indelicate, of uncertain dat(!s. 

The number of plays which have descended to us from so vast 
an expanse of time is still comparatively small. But though, in 
1827, Wilson doubted whether all the jilays to be found, and 
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those mentioned by Hindu writers on the drama, amounted to 
many more than sixty, M. Schuyler’s bibliography (1906) 
enumerates over five hundred Sanskrit plays. To these have to 
be added the pla3»’s in Tamil, stated to be about a hundred in 
number, and to have been composed by poets who enjoyed the 
patronage of the Pandian kings of Madura, and some in other 
vernaculars. 

There certainly is among the Hindus no dearth of dramatic 
theory. The sage Bharata, the reputed inventor of dramatic 
, entertainments, was likewise revered as the father of 

UtJntun. ^^ramatic criticism — a combination of functions to 
’ which the latter days of the English theatre might 
perhaps furnish an occasional parallel. The commentators 
(possii)ly under the influence of inspiration rather than as a strict 
matter of memory) constantly cite his sulfas , or aphorisms, 
(h'rom sulraf thread, was named the sulra-dhdra, thread-holder, 
caipenter, a term applied to the architect and general manager of 
sacrificial solemnities, then to the director of theatrical perform- 
ances.) By the nth century, when the drama was already 
approaching its decline, dramatic criticism had reached an 
advanced point ; and the Dasa-f^upaka (of whicli the text belongs 
to that age) distinctly defines the ten several kinds of dramatic 
composition. Other critical works followed at later dates, 
exhibiting a rage for subdivision unsurpa.ssed by the efforts of 
Western theorists, ancient or modern ; the misfortune is that 
there should not be examples remaining (if they ever existed) to 
illustrate all the branches of so elaborate a dramatic system. 

“ What,” inquires the manager of an actor in the induction to 
one of the most famous of Indian plays, ” are those qiuilitie.s 
BxcluMivf which the virtuous, the wise, tlie venerable, the learned 
ttesBotth0 and the Brahmans re(|iiire in a drama ? ” “ Profound 
ladiaa exposition of the variotis passions,” is the reply, 
dnmM, u pleasing interchange of mutual affection, loftiness of 
character, delicate expression of desire, a surprising story and 
elegant language.” “ 'Fhen,” say.s the manager (for the Indian 
dramatists, though not, like Ben Jonson, wont to “ rail ” the 
public ” into approbation,” are unaffected by mauvaise hoftle), 
” 1 recollect one.” And he proceeds to state that ‘‘ Bjibhavuii 
has gi\Tn us a drama composed l)y him, rc'plcte with all qualities, 
to which indeed this sentence is applicable : ‘ How little do they 
know w'ho speak of us with censure ! This entertainment is not 
for them. Possibly some one exists, or wdll exist, of similar tastes 
with myself ; for time is boundless, and the world is wide I ' ” 
This disregard of popularity, springing from a consciousne.ss of 
lofty aims, accounts for much that is characteristic of the higher 
class of Indian plays. It explains both their relative paucity 
and their extraonlinary length, renders intelligible the chief 
peculiarity in their diction, and furnishes the key to their most 
striking ethical as well as literary qualities. C^muected in their 
origin w'ith religious worship, they were only performed on 
.solemn occasions, chiefly of a public nature, and more e.specially 
at seasons sacred to some divinity. Thus, though they might 
in some instances be reproduced, they were alw'ays written wnth si 
view to one particular solemn representation. Again, the greater 
part of every one of the plays of Northern India is written in 
Sanskrit, which ceased to be a jwpular language by 300 B.c., but 
continued the classical and learned, and at the same time the 
sacred and court form of .speech of the Brahmans. Sanskrit is 
spoken by the heroes and principal personages of the plays, 
while the female and inferior characters use varieties, more or 
le.ss refined, of the. Prakrit languages (as a rule not more than 
three, that which is employed in the songs of the women being 
the poetic dialect of the most common Prakrit language, the 
Saiiraseni). Hence, part at least of each play cannot have been 
understood by the large majority of the audience, except in so 
far as their general acquaintance with the legends or stories 
treated enabled them to follow the course of the action. Every 
audience thus contained an inner audience, which could alone feel 
the full effect of the drama. Tt is, then, easy to see why the 
Hindu critics should make demands upon the art, into which only 
highly- trained and refined intellects were capable of entering, or 
cUlcd upon to enter. The general public could not be expected 


to appreciate the sentiments expressed in a drama, and thus 
(according to the process prescribed by Hindu theor>^) to receive 
instruction by means of amusement. These sentiments are 
termed rasas (tastes or flavours), and said to spring from the 
hhavas (conditions of mind and body). A variety of subdivisions 
is added ; but the sa4ta rasa is lopcally enough excluded from 
dramatic composition, inasmuch as it implies absolute quiescence. 

The Hindu critics know of no distinction directly corresponding 
to that between tragedy and comedy, still le.ss of any determined 
by the nature of the close of a play. For, in accordance ^ ^ 

with the child-like element of their character, the 
Hindus dislike an unhappy ending to any story, and a 
positive rule accordingly prohibits a fatal conclusion in their 
dramas. 'J'he general term for all dramatic compositions is 
rupaka (from rupa, form), those of an inferior class being distin- 
guished as uparupakas. Of the various subdivisions of the 
rupaka, in a more limited sense, the ndtdka, or play proper, 
represents the most perfect kind. Its subject should always be 
celebrated and important — it is virtually either heroism or love, 
and most frequently the latter — ^and the hero should be a demigod 
or divinity (such as Rama in Babhavuti’s heroic plays) or a king 
(such as the hero of Sdkuntald). But although the earlier 
dramatists took their plots from the sacred WTitings or PuranSs, 
they held themselves at liberty to vary the incidents- -a licence 
from which the later poets abstained. 'J'hus, in accordance, 
perhaps, with the respective developments in the religious life of 
the two peoples, the Hindu drama in this respect reversed the 
progressive practice of the (Ircek. The prakaraHas agree in all 
es.sentials with the ndldkas except that they are less elevated ; 
their stories are mere fictions, taken from actual life in a respect- 
able class of society.^ Among the species of the uparupaka may 
be mentioned the troiaka, in which the personages are partly 
human, partly divine, and of which a famous example remains.*-® 
Of the bhatla, a monologue in one act, one literary example is 
extant — a curious picture of manners in which the speaker 
describes the different persons he meets at a spring festival in the 
streets of Kolahalapur.^ The satire of the farcical prahasanas is 
usually directed against the hypocrisy of ascetic.^ and Brahmans, 
and the sensuality of the wealthy and powerful. These trifles 
rt‘present the lower extreme of the dramatic scale, to which, of 
course, the principles that follow only partially apply. 

Unity of action is strictly enjoined by Hindu theory, though 
not invariably observed in practice. Episodical or prolix 
interruptions are forbidden ; but, in order to facilitate 
the connexion, the story of the play is sometimes , Vj,® 1^1^^ „ 
carried on ]>y narratives spoken by actors or “ inter- 
preters,” something after the fashion of the ('horns in Henry V., 
or of (yower in Pericles, “ Unify of time ” is liberally, if rather 
arbitrarily, understood by the later critical authorities as limiting 
the duration of the action to a single year ; but even this is 
exceeded in more than one classical play.* The single acts arc 
to confine the events occurring in them to ‘‘one course of the sun,” 
and usually do so. ” Unity of place ” is unknown to the Hindu 
drama, by reason of the absence of scenery ; for the plays were 
t>erformed in the open courts of palaces, perhaps at times in large 
halls set apart for pii1>1ic entertainments, or in the open air. 
Hence change of scene is usually indicated in the texts ; and we 
find tlie characters making long journeys on the stage, under the 
eyes of spectators not trained to demand ‘‘ real ” mileage. 

With the solemn character of the higher kind of dramatic 
performiinccs accord the rules and prohibitions defining what 
may be called the proprieties of the Indian drama. It 
has been already seen that all plays must have a happy 
ending. Furthermore, not only should death never be 
inflicted coram poptilo, but the various operations of biting, 
scratching, kissing, eating, sleeping, the bath, and the marriage 
ceremony should never take place on the stage. Yet such rules 
are made to be occasionally broken. It is true that the mild 
humour of the vidushaka is restricted to his ” gesticulating 

^ e.Q. MrichchhakatikS ; Mdlatx and Mddhava. 

® Vikrama and Vrvdsx. " ^a^ada-Tilaka. 

* Sdkuntald: Uttara-Rdma-Charitra. * Arichandra, act iv. 
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eating instead of perpetrating the obnoxious act.' The charm- 
ing love-scene in the Sdkuntald (at least in the earlier recension of 
the play) breaks off just as the hero is about to act the part of 
the bee to the honey of the heroine’s lips.'-* But later writers are 
less squeamish, or less refined. In two dramas ^ the lieroine is 
dragged on the stage by her braid of hair ; and this outrage is 
in both instances the motive of the action. In a third/ sleeping 
and the marriage ceremony occur in the course of the represen- 
tation. 

The dramatic construction of the Indian plays presents no 
very striking peculiarities. They open with a benediction 
spoken by the manager (supposed to be a 
accomplished person), and followed by “ some 
account” of the author, and an introductory scene 
between the manager and one of the actors, which is more or less 
skilfully connected by the introduction of one of the characters 
with the opening of the play itself. This is divided into acts 
(ankas) and scenes ; of the former a ndtdka should have not 
fewer than 5, or more than 10 ; 7 appears a common number ; 
“ the great ndtdka ” reaches 14. Thus the length of the higher 
class of Indian plays is considerable — ^about that of an Aeschylean 
trilogy ; but not more than a single play was ever pcrfc»rmed 
on the same occasion. Comic plays are restricted to two acts 
(here called sandhis). In theory the scliemc of an Indian drama 
corresponds very closely to the general outline of dramatic 
construction given above ; it is a characteristic merit that the 
business is rarely concluded before the last act. The 
^ituaUonB. closes, as it began, with a benediction or prayer. 

Within this framework room is found for situations as 
ingeniously devised and highly wrought as those in any modern 
Western play. What could be more pitiful than the scene in 
Sdkuntald, where the true wife appears before her husband, 
whose remembrance of her is fatally overclouded by a chann ; 
what more terrific than that in Mdlati and Mddhava, where the 
lover rescues his beloved from the horrors of the charnel field ? 
Recognition — especially between parents and children — fre- 
quently gives rise to scenes of a pjithos which Euripides has not 
surpassed.-'' The ingenious device of a “ play within the play ” 
(so familiar to the English drama) is employed with the utmost 
success by Babhavuti.*’’ On the other hand, miraculous metii- 
morphosis ^ and, in a later play,” vulgar magic lend their aid 
to the progress of the action. With scenes of strong effectiveness 
contrast others of the most dedicate poetic gract; — such as the 
indescribably lovely little episode of the tw'o damsels of the god 
of love helping one another to pluck the red and green bud from 
the mango tree ; or of gentle domestic pathos- such as that of 
the courtesan listening to the prattle of her lover’s child, one 
of the prettiest scenes of a kind randy kept free from affectation 
in the modern drama. Eor the denouement in the narrower sense 
of the term the Indian dramatists largely resort to the expedient 
of the deus ex machina, often in a sufficiently literal sense.^ 

Every species of drama having its appropriate kind of hero or 
heroine, theory here iigain amuses itself with an infinitude of 
Cbancien subdivisions. Among the heroines, of whom not less 
than three hundred and eighty-four types are said 
to be distinguished, arc to be noticed the courtesans, whose 
social position to some extent resembles that of the (Jreek 
hetaerae, and association with whom does not seem in practice, 
however it may be in theory, to be regarded as a disgrace even 
to Brahmans.'® In general, the Indian drama indicates relations 
between the sexes subject to peculiar restraints of usage, but 
freer than those which Maliommedan example seems to have 
introduced into higher Indian society. The male characters are 
frequently drawn with skill, and sometimes with genuine force. 
Prince Samsthanaka " is a type of selfishness born in the purple 
worthy to rank beside figures of the modern drama, of which 

^ Xdgdnanda, act i. ® Act iii. ; cf. Xd^ananda, act iii. 

3 Veni-Samhdra : Prachanda-Panddva. 

• Viddha-Salahhanjika, 

• Sdkuntald: Uitara-Pdma’Charitra. ® Th, act vii. 

’ Viktama and Urvdsi, act iv. “ Ratndvall. 

• Viktama and IJtvdsi : Atickandra ; Ndgdnanda. 
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this has at times naturally been a favourite class of character ; 
elsewhere,^-* the intrigues of ministers are not more fully exposed 
than their characters and principles of action are judiciously 
discriminated. Among the lesser personages common in the 
Indian drama, two are worth noticing, as corresponding, though 
by no means precisely, to familiar types of other dramatic 
literatures. These are the vita, the accomplished but dependent 
companion (both of men and women), and the vidushaka, the 
humble associate (not servant) of the prince, and the buffoon 
of the action.'® Strangely enough, he is always a Brahman, or 
the pupil of a Brahman — perhaps a survival from a purely po])ular 
phase of the drama. His humour is to he ever intent on the 
pleasures of a quiet life, and on that of eating in particular ; 
his jokes are generally devoid of both harm and point. 

Thus, clothing itself in a diction always ornate and tropical, 
in which (as Riickert has happily expressed it) the j)rose is the 
warp and the verse the weft, where (as Goethe says) 
words become allusions, allusions similes, and similes ® 
metaphors, the Indian drama essentially depended upon its 
literary qualities, and upon the familiar sanctity of its favourite 
themes for such effects as it was able to produce. Of scenic 
apparatus it knew but little. The plays were usually performed 
in the hall of a palace ; the simple devices by which exits and 
entrances were facilitated it is unnecessary to describe, 
and on the contrivaniTs employed for securing such 
“ properties ” as were required (above all, the cars of coaiame. 
the gods and of their emissaries), '** it is useless to 
speculate. Propriety of costume, on the other hand, seems always 
to have been observed, agreeably both to the peiailiarit ies of the 
Indian drama and to the habits of the Indian peoj)le. 

The ministers of an art practised under such conditions could 
not but be regarded with respetd, and spared the conti^rnpl or 
worse, which, except among one other great civilized ^cton 
people, the Greeks, has eviTywhcre, at one j)eriod or 
another, l>een the actor's lot. (ornpanics of aertors seem to have 
been common in India at an early date, and the inductions show 
the players to have been regarded as respectable mcanbers of 
society. In later, if not in earlier, times individual actors 
enjoyed a widespread reputation- ■ “ all the world ” is ac(|uainle(l 
with the talentsof Kalaha-Kandala.''' 'rhr* manag(‘i‘s or directors, 
as already stated, were usually gifted and highly- <-iiltuicd 
Brahmans. Female yxirts were in general, though not invariahly, 
represented by females. One would like to kiKiW whetlier such 
was the case in a piece where after the fashion of more than 
one Western play- a crafty minister passes off his daughter as a 
lx)v, on which assumption she is all but married to a person of 
lier own sex. 

The Indian drama would, if only for purposes of comparison, be 
invaluable to the student of this branch of literati!n\ But from 
the point of view of purely literary excellence it holds its 
ovsm against all except the very foremost dramas of tlie 
world. It is, indeed, a mere phrase to call Kiilidasa tlie Indian 
Shakespeare -a title w'liich, moreover, if intended as anything 
more than a synonym for poetic pre-eminence, might fairly be 
disputed in favour of Babhavuti ■, while it would be abs»)lutely 
misleading to place a dramatic literature, which, like the Indian, 
is the mere quintessence of the culture of a caste, by the side of 
one which represents the fullest development of the artistic 
consciousness of such a people as the Ilelicnes. Tlie Indian 
drama cannot be described as national in the l iroudest and highest 
sense of the word ; it is, in short, the drama of a literary class, 
though as such it exhibits many of the noblest and most refined, 
as well as of the most cluiracleristic, features of Hindu religion 
and civilization. ’J'he ethics of the Indian drama are of a lofty 
character, but they are those of a scholastic system of religious 
philosophy, self-conscious of its completeness. To tlic power of 
Fate is occasionally ascriliod a supremacy, to which gods as w'cll 
as mortals must bow ; but, if man’s present lif** is merely a 

« Mtidrd Pakshasa. » Sdkuntald: Nd^dtianda. 

Sdkuntald, acts vi. and vii ; Mdlati and Mddhava, act v. 

Induction to Anarf^ha Tidj^hava. 

« Viddha-Salahhanjika, Vikrama and Utvasi. 
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phase in the cycle of his destinies, the highest of moral efforts at 
the same time points to the summit of possibilities, and self- 
sacrifice is the supreme condition both of individual perfection 
and of the progress of the world. Such conceptions as these 
seem at once to enfold and to overshadow the moral life of the 
Indian drama. The affections and passions forming part of self 
it delineates with a fidelity to nature which no art can afford to 
neglect ; on tlie other hand, the freedom of the picture is re- 
stricted by conditions which to us are unfamiliar and at tiines 
seem intolerable, but which it was impossible for the Indian 
poet’s imagination to ignore. The sheer self-absorption of 
ambition or love appears inconceivable by the minds of any of 
these poets ; and their social philosophy is always based on the 
system of caste. On the other hand, they are masters of many of 
the truest forms of pathos, above all of tliat which blends with 
resignation. In humour of a delicate kind they are by no means 
deficient ; to its lower forms they arc generally strangers, even in 
productions of a professedly comic intention. Of wit, Indian 
dramatic literature — though a play on words is as the breath 
of its nostrils -furnishes hardly any examples intelligible to 
Western minds. 

The distinctive excellence of the Indian drama is to be sought 
in the poetic robe which envelops it as flowers overspread the 
l)osom of the earth in the season of spring. Jn its 
productions, at least, it is never untrue to its 
drmmm, religious, half rural origin ; it weaves the wreaths 

of idyllic fancies in an unbroken chain, adding to its 
favourite and familiar blossoms ever fresh beauties from an 
inexhaustible garden. Nor is it uneriual to depicting the grander 
aspects of nature in her mighty forests and on the shores of the 
ocean. A close familiarity with its native literature can here 
alone follow its diction through a ceaseless flow of phrase and 
figure, listen with understanding to the hum of the bee as it hangs 
over the lotus, and contcmjdate with Sakuntala’s pious sympathy 
the creeper as it winds round the mango tree. But the poetic 
bt?auty of the Indian drama reveals itself in the mysterious 
charm of its outline, if not in its full glow, even to the untrained ; 
nor should the study of it — for which the materials seem co!»- 
tinually on the increase — be left aside by any lover of 
literature. 

3. Chinese Dram/v 

Like the Indian drama, the Cluncsc arose from the union of the 
arts of (lance and song. To the ballets and pantomimes out of 
which it develoj>ed itself, and which have continued to flourish 
by the side of its more advanced forms, the Chinese ascribe a 
primitive antiejuity of origin ; many of them originally had a 
symbolical reference to such subjects as the harvest, and war and 
peace. A very ancient pantomime is said to have symbolized the 
coiKpiest of China by Wu-Wang ; others were of a humbler, and 
often of a v(Ty obscure, character. To their music the Chine.se 
likewise attribute a great antiquity of origin. 

There are traditions w'hich carry back the characters of the 
Chine.se drama to the iSth century before the Christian era. 
Ot hers declare the limperor Wan-Te (fl. about a.d. 580) to have 
invented the drama ; but this honour is more usually given to 
the emperor Yuen-Tsung (a.u. 720), who is likewi.se remembered 
as a radical musical reformer. Pantomimes henceforth fell into 
disrepute ; and the liistory of the Chinese drama from this date is 
divided, with an accuracy we cannot proh^ss to control, into four 
distinct periods. Each of thc.se periods, we are told, has a style, 
and eac'h style a name of its own; but these names, such as 
“ Diversions of the Woods in Flower,” have little or no meaning 
for us ; and it would therefore be usele.ss to cite them. 

The first period is that of the dramas composed under the 
T*ang dynasty, from a.d. 720 to 907. These pieces, called 
Tchhouen~Khiy were limited to the representation of extra- 
ordinary events, and were therefore, in design at least, a species 
of heroic drama. The ensuing times of civil war interrupted the 
“ pleasures of peace and prosperity ” (a Chinese phrase for 
dramatic performances) which, however, revived. 

The second period is that of the Tsung Dynasty, from 960 to 


r 1 19. The plays of this period are called Ui-Khio, and presented 
what became a standing peculiarity of the Chinese cimMMieal 
drama, viz. that in them figures a principal personage w* 
who sings. 

The Aird and best-known age of the Chinese drama was under 
the Kin and Yuen dynasties, from 1125 to 1367. The plays of 
this period arc called Yuen- Pen and Tsa-Ki ; the latter seem to 
have resembled the Hi-Khio, and to have treated very various 
subjects. The Yuen-Pen are the plays from which our literary 
knowledge of the Chirie.se drama is mainly derived ; the short 
pieces called Ycn-Kia were in the same style, but briefer. The 
list of dramatic authors under the Yuen dynasty, the most 
important period in Chinese literary annals, which covered the 
years 1260 to 1368, is tolerably extensive, comprising 85, among 
whom four arc designated as courtesans ; the number of plays 
composed by these and by anonymous authors is reckoned at 
not less than 564. In 1735 the Jesuit missionary Joseph Henry 
l*remare first revealed to Europe the existence of the tragedy 
Tchao-Chi-Cu-Eid {The Little Orphan of the House of Tchao), 
which wiis founded upon an earlier piece treating of the fortunes of 
an heir to the imperial throne, who was preserved in a mysterious 
box like anol her Cypselus or Mo.ses. Voltaire seized the theme of 
the earlier play for a rhetorical tragedy, VOrphelin de la Chine y in 
which he coolly professes it was his intention “ to paint the 
manners of the Chinese and the lartars.” The later play, which 
is something less elevated in the rank of its characters, and very 
decidedly less refined in treatment, was afterwards retranslated 
by Stanislas Julien; and to the labours of this scholar, of Sir 
J. F. Davis (1795-1890) and of Antoine Bazin (1799 1863), we 
owe a scries of translated (liinese dramas, among which there can 
be no hesitation whatever in designating the master-piece. 

The justly famous Pi-Pa-Ki {The Story of the Lute) belongs to a 
period rather later than that of the Yuen plays, hiiving been 
composed towards the close of the 14th century by 
Kao-Tong-Kia, and reproduced in 1404, under the Ming 
dynasty, with the alterations of Mao-Tseu, a commentator of 
learning and taste. Pi-Pa-Ki, which as a dome.stic. drama of 
sentiment po.ssesses very high merit, long enjoyed a (juite 
exceptional popularity in China ; it was repeatedly republished 
with laudatory prefaces, and so late as the iSth century was 
regarded as a monument of morality, and as the master-piece of 
the Chinese theatre. It would .seem to have remained without 
any worthy competitors ; for, although it had been originally 
designed to produce a rcadion against the immorality of the 
drama then in fashion, especially of Wang-Chi-Fou’s celebrated 
Si-Siaiig-Ki {The Story of the Western Pavilion), yet the fourth 
period of the C'hinese drama, under the Ming d\na.sly, from 
1368 to 1644, exhibited no improvement. “What” 

(.says the preface to the 1704 edition of 
“ do you find there ? Fan'ii^il dialogue, a mass of 
.scenes in wdiich one fancies one hears the hubbub of the streets 
or the ignoble language of the highways, the extravagances of 
demons and spirits, in addition to love-intrigues repugnant 
to delicacy of manners.” Nor would it appear that the Chinese 
theatre has ever recovered from its decay. 

In theory, no drama could be more consistently elevated in 
purpo.se and in tone than the Chinese. Every play, we learn, 
should have both a moral and a meaning. A virtuous 
aim is imposed upon Chinese dramatists by an article 
of the penal code of the empire ; and those who write 
immoral plays are to expect after death a purgatory which will 
last so long as these plays continue to be performed. In practice, 
however, the C'hinese drama falls far short of its ideal ; indeed, 
according to the native critic already cited, among ten thousand 
playwrights not one is to be found intent upon perfecting the 
education of mankind by means of precepts and examples. 

The Chinese are, like the Hindus, unacquainted with the di.s- 
tinction between tragedy and comedy ; they classify their plays 
according to subjects in twelve categories. It may be 
doubted whether what seems the highest of these is 
actually such ; for the religious element in the Chinese 
drama is often sheer buffoonery. Moreover, Chinese religious 
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life, as reflected in the drama, seems one in which creed elbows 
creed, and superstitions are welcome whatever tlieir origin. 
Of all religious traditions and doctrines, however, those of 
Buddhism (which luid reached China long before the known 
beginnings of its drama) are the most prominent ; thus, the 
theme of absolute self-sacrifice is treated in one play,* that of 
entire absorption in the religious life in another. *•* The historical 
HlMtorlcal unknown to the Chinese ; and although 

* a law prohibits the bringing on the stage of “ emperors, 
empresses, and the famous princes, ministers, and generals of 
former ages,” no such restriction is observed in practice. In 
Ilan-Kong-Tseu {The Sorrows of Han), for instance, which treats 
a national historic legend strangely recalling in parts the story 
of Esther and the myth of the daughter of Erechtheus, the 
Domeatic Yuen-Ti (the representative, to be sure, of 

a fallen dynasty) plays a part, and a sufficiently sorry 
one. By far the greater number, however, of the Chinese plays 
accessible in translations belong to the domestic species, and 
to that sul 3 species which may be called the criminal drama. 
Their favourite virtue is piety, of a formal ® or a practical “* kind 
to parents or parents-in-law ; their favourite interest lies in the 
discovery of long-hidden guilt, and in the vindication of per- 
secuted innocence.** In tlie choice and elaboration of such 
subjects they leave little to be desired by the most ardent 
devotees of the literature of i<gony. Besides this description of 
plays, we have at least one love-comedy pure and simple — a 
piece of a nature not “ tolerably mild,” but ineffably harmless.** 
Free in its choice of themes, the Chinese drama is likewise 
remarkably unrestricted in its range of characters. Chinese 
society, it is well known, is not based, like Indian, 
chanKtm. Principle of caste ; rank is in China deter- 

mined by office, and this again depends on the resiilfs 
of examination. These familiar facts are constantly l)rought 
home to the reader of Chinese plays. The Tchoang-Yimiy or 
senior classman on the list of licentiates, is the flower of ('hinese 
society, and the hero of many a drama ; " and it is a proud boast 
tliat for years “ one’s ancestors have held high posts, which they 
owed to their literary successes.” ® On the otluir hand, a person 
who has failed in his military examination, becomes, jis if by a 
natural transition, a man-eating monster.'* But of mere class 
the Chinese drama is no respecter, painting with noteworthy 
fn^^dom the virtues and the vices of nearly every phase of society. 
I’he same liberty is taken with regard to the female sex ; it is 
clear that in earlier times there were few vexatious restrictions 
in Chinese life upon the social intercourse between men and 
women. The varierty of female characters in the Chinese drama 
is great, ranging from the heroine who sacrifices herself for the 
sake of an empire to the well-brought-up young lady who avers 
that ” woman came into the world to be obedient, to unravel 
.skeins of silk, and to work with her needle” ** — fnjm the chamber- 
maid who contrives the most gently sentimental of rendezvous, 
to the reckless courtesan who, like another Millwood, upbraids 
the partner of her guilt on his suing for mercy, and bids him 
die with her in hopes of a reunion after death.*^ In marriiige the 
first or legitimate wife is distinguished from the second, w^ho is 
at times a ct-deifant courtesan, and towards whom tlie feelings of 
the former vary between bitter jealousy and sisterly kindness.** 
The conduct of the plays exhibits much ingenuity, and an 
aversion from restrictions of time and place ; in fact, the nature 
of the plot constantly covers a long series of years, and spans 
wide intervals of local distance. The plays are divided into acts 
and scenes — the former being usually four in number, at times 
^ The Self-Sacrifice of Tchao-Li. 

® Lat-Seng-Tchai {The Debt to be Paid in the Next World). 

* T.ao Seng- llul. * IH-Pu-Ki. 

® The Circle of Chalk {IrIoei~Lan-Ki)\ The Tunic Matched', The 
Revenf^e 0/ Teou-Ngo. 

** J chao-Met-Hiang {The Intrigues of a Chambermaid). 

' Tchao-Mei-Hiang ; Ho-Han-Chan : Pi-Pa-Ki. 

® Iloei’Lan-Kif Frol. .sc. i. Tchao-Li. 

Han-Kong-Tseu. u pi Pa-Ki, sc. 2. 

Tchao-Mei-Hiang. 

He Lang-Tan, act iv. ; cf. Iloei-Lan-Ki, act iv. 
w Hoei-Lau-Ki. « Pi Pa Ki. 


with an induction or narrative prologue spoken by some of the 
charact(?rs {Ste-Tsen). h'avourile plays were, however, allowed 
to extend to great length ; the Pi-Pa-Ki is divided construe- 
int<3 24 sections, and in another recension apparently Hon and 
comprised 42. “I do not wish,” says the manager conduct of 
in the prologue, “ that this performance should last 
too long ; finish it to-day, but cut out nothing ’’— whence it 
appears that the performance of some plays occupied more than 
a single day. The rule was always ol)served that a separate act 
should be given up to the denouement ; while, according to a 
theory of which it is not always easy to trace the operation, the 
perfection of construction was souglit in the dualism or contrast 
of scene and scene, just as the perfection of diction was placed 
in the parallelism or antithesis of phrase and phrase. Being 
subject to no restrictions as to what might, or might not, he 
repre.sented on the stage, the conduct of the plots allowed of the 
introduction of almost every variety of incidents. Death takes 
place, in sight of the audience, by starvation,*'* by drowning,*' 
by poison,*** by execution ; flogging and torture are inflicted 
on tlie stage ; wonders are wrought ; -* and magic is brought 
into play ; the ghost of an innocently-executed daughter calls 
upon her father to revenge her foul murder, and assists in person 
at the subsequent judicial enquiry.-® (.'ertain pcculiarithrs in the 
conduct of the business arc due to the usages of society rather 
than to dramaturgic laws. Marriages are generally managed — 
at least in the higher spheres of society- by ladies professionally 
employed as matrimonial agents.-* 'i’he happy resolution c»f the 
nodus of the action is usually brought about by the direct inter- 
position of superior official authority - a tribute to the paternal 
.system of government, which is the characteristic (Chinese 
variety of the deus ex machina. 'J'his naturally tends to the 
fiivourite close of a glorification of the emperor,-'* res(anhli?ig 
that of Louis XIV. at the end of Tartnjc, or in si)irit, at all events, 
tho.se of the virgin cpieen in more than one Elizabethan play. 
It should lx; added that the characters save the necessity for a 
bill of the play by persistently announcing and re-annoiiiuring 
their names and genealogies, and the necessity for a book by 
frequently recapitulating the previous course of the plot. 

One fx;* uliarity of the Chinese drama remains to he noticc'd. 
The chief character of a play represents the author as well as the 
personiige ; he or she is hero or heroine and chorus in f 
one. This is brought about by the hero's (or heroine’s) cipatper- 
singing the poetical passagc.s, or those containing 
maxims of wisdom and morality, or reminiscences and 
cxaniples drawn from legend or history. Arising out of the 
dialogue, the.se passages at the same time dixersify it, and give 
to it such elevation and brilliancy as it cun Ixiast. 'rhe singing 
c:haracter must be the principal personage in the action, but 
may be taken from any class of society. Jf this pcrsoiu^gc dies 
in the course of the play, another sings in his place. From the 
mention of this distinctive feature of the Chinese drama 
it will be obvious how unfair it would be to judge of aiction. 
any of its production.s, w'illiout a due appreciation of 
tl»e. lyric passages, which do not appear to be altogether nislriclcd 
to the singing of the principal personage, for other characters 
frequently “ recite verses.” In these lyrical or didactic passages 
are to be .sought those flowers of diction which, as Jiilicn has 
shown, consist partly in the use of a metaphorical phraseology 
of infinite nicety in its variations - such a^ a long .s(*ric.s of ])hrases 
compounded with tlie word signifying jet and expressing severally 
the ideas of rarity, distinction, b(‘auty, \’c., or as others derived 
from the names of colours, birds, beasts, precious meUils, ele- 
ments, constellations, Ike., or alluding to favourite legends or 
anecdotes. The.sc features constitute the literary clement par 
excellence of (Chinese dramatic composition. At the same time, 
though it is impossible for the untrained reader to be alive to 

18 Pi-Pa-Ki, ac. 15. Hn-Han-Chati, m i 

Hoei-Laii-Ki,iiit i. Teou-Ngo-Vnen, act iii. 

Hoe'i-Lan-Ki, act ii. Tctm Ngo- Yuen, act iii. 

Pi-Pa Ki, sc. 18. "* Tenu-Ngo-Yuev, act iv. 

Tihao-Mci- Hiang ; Pi-Pa-Ki. Hod-Lan-Ki. 

w Uo-JIan-Chan. 
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the charms of so unfamiliar a phraseology, it may be questioned 
whether even in its diction the Cliinese drama can claim to be 
regarded as really poetic. It may abound in poetic ornament ; 
it is not, like the Indian, Irnthed in poetry. 

On the other hand, the merits of this dramatic literature are 
by no means restricted to ingenuity of construction and variety 
Mtrtia 0/ character — ^merits, in themselves important, which 
the no candid criticism will deny to it. Its masterpiece 
Chlnaae is not only truly pathetic in the conception and Uie 
drama. situations of its action, but includes scenes of 

singular grace and delicacy of treatment — such as that where 
the remarried husband of the deserted heroine in vain essays 
in the presence of his second wife to sing to his new lute, now 
that he has cast aside the old.^ In the last act of a tragedy 
ap|)culing at once to patriotism and to pity, there is true imagina- 
tive power in the picture of the emperor, when aware of the 
d(;parture, but not of the death, of his beloved, sitting in solitude 
broken only by the ominous shriek of the wild-fowl.*-* Nor is the 
Chinese drama devoid of humour. 'Fhe lively abigail who has to 
persuade her mistress into confessing herself in love by arguing 
(almost like Ileatricc) that “humanity bids us love men”;® 
the corrupt judge (a common type in the ('hinese plays) who 
falls on his knees before the prosecuting parties to a suit as before 
“ the father and mother who give him sustenance,” may serve 
as examples ; and in Pi-Pa~Ki there is a scene of admirable 
burlesque on the still more characteristic theme of the humours 
of a competitive examination.*'* if such illustrations could not 
easily be multiplied, they are at least worth citing in order to 
fleprecate a perfunctory criticism on the qualities of a dramatic 
literature as to which our materials for judgment are still 
scanty. 

While in the north of (!hina houses are temporarily set apart 
for dramatic performances, in the south these are usually con- 
fined to theatres erected in the streets {lli-Thai). 
aad*^ 'J'hus scenic de<x»rations of any importance must always 
coatume. Ixjf n out of question in the Chinese theatre. The 

costumes, on the other hand, are described as magnili- 
rent ; they are traditionally those worn before the 17th century, 
in accordance with the historical colouring of mo.st of the plays. 
Actora actor’s profession is not a respectable one in China, 

the managers being in the habit of buying children of 
slaves and bringing them up as slaves of their own. Women 
may not 'appear on the stage, since the emperor K*ien-Lung 
admitt(‘d an actress among his concubines ; female parts are 
therefore played by lads, occasionally by eunuchs. 

4. Japanksr Drama 

The Japanese drama, as all evidence seems to agree in showing, 
still remains what in substance it has always been— an amuse- 
ment passionately loved by the lower orders, but hardly dignified 
by literature deserving the name. Apart from its native fJements 
of music, dance and song, and ItJgendary or historical narrative 
and pantomime, it is clearly to be regarded as a Chinese im- 
portation ; nor has it in its more advanced forms apparently 
even attempted to emancipate itself from the reproduction of the 
conventional Chinese types. As early as the close of the 6th 
century Hada Kawatsu, a man of Chinese extraction, but born 
in Japan, is said to ha\'e been ordered to arrange entertainments 
for the benefit of the t;ountry, and to have written as many as 
thirty-three plays. The Japanese, however, ascribe the origin 
of their drama to the introduction of the dance called Sambdso 
as a charm against a volcanic depression of the earth which 
occurred in 805 ; and this dance appears still to be used as a 
prelude to theatrical exhibitions. In 1108 lived a woman called 
Iso no Zenji, who is looked upon as “ the mother of the Japanese 
drama.” But her performances seem to have been confined to 
dancing or posturing in male attire (otokomai) ; and the intro- 

* Pi-Pa-Ki, sc. 14. 2 Han-Kong-Tseu. 

* Tchao-Mvt-Hiang^ act ii. 

* Teou-Ngo-Yuen^ act ii. ; cf. Hoe'i-Lan-Ki. 

® Pi Pa^Ki, sc. 5. 


duction of the drama proper is universally attributed to Saruwaka 
Kanzaburo, who in 1624 opened the first tlieatre {sihdia) at 
Yeddo. Not long afterwards (1651) the playhouses were re- 
moved to their present site in the capital ; and both here and in 
the provincial towns, especially of the north, the drama has since 
continued to flourish. Persons of rank were formerly never seen 
at these theatres ; but actors were occasionally engaged to play 
in private at the houses of the nobles, who appear themselves to 
have taken part in performances of a species of ojjera affected by 
them, always treating patriotic legends and called no. The 
mikado has a court theatre. 

The subjects of the serious popular plays are mainly mytho- 
logical — the acts of the great spirit Day-Sin, the incarnation of 
Brahma, and similar themes — or historical, treating um ^ f 
of the doings of the early dynasties. In these the^^^JJ 
names of the personages are changed. An example of 
the latter class is to be found in the joruri, or musical romance, 
in which the universally popular tale of Chtushingura {The Loyal 
League) has been amplified and adapted for theatrical representa- 
tion. This famous narrative of the feudal fidelity of the forty- 
seven rontns, who about the year 1699 revenged their chiefs 
judicial suicide upon the arrogant official to whom it was due, 
is stirring rather than touching in its incidents, and contains much 
bloodshed, together with a tea-house scene which suffices as a 
specimen of the Japanese comedy of manners. One of the books 
of this dramatic romance consists of a metrical description, 
mainly in dialogue, of a journey which (after the fashion of Indian 
plays) has to be carried out on the stage. The performance of 
one of these quasi-historical dramas sometimes lasts over scvenil 
days ; they are produced with much pomp of. costume ; but the 
acting is very realistic, and hari-kari is performed, almost “ to 
the life.” Besides these tragic plays (in which, however, comic 
intermezzos are often inserted) the Japanese have middle-class 
domestic dramas of a very realistic kind. I'lie language of t.hese, 
unlike that of Chinese comedy, is often gross and scurrilous, 
but intrigues against married women are rigidly excluded. 
Fairy and demon operas and ballets, and farces and intermezzos^ 
form an easy transition to the interludes of tumblers and jugglers. 
As a .specimen of nearly every class of play is required to make up 
a Japanese tlieatrical entertainment, which lasts from sunrise to 
sunset, and as the lower houses appropriate and mutilate the 
plays of the higher, it is clear that the status of the Japanese 
tlieatre cannot be regarded as at all high. In respect, however, 
of its movable scenery and properties, it is in advance of its 
Chinese prototype. The performers are, except in the ballet, 
males only ; and the comic acting is said to be excellent of its 
kind. Though the leading actors enjoy great popularity and 
very respectable salaries, the cla.ss is held in contempt, and the 
companies were formerly recruited from the lowest sources. 
The disabilities under which they lay have, however, been 
removed ; a Dramatic Reform Association has been organized 
by a number of noblemen and scholars, and a theatre on European 
lines built (.see Japan). 

5. Persian and other Asiatic, and Aboriginal American, 

Drama 

Such dramatic examples of the drama as may be discoverable 
in Siam will probably have to be regarded as belonging to a 
branch of the Indian drama. The drama of the Malay 
populations of Java and the neighbouring island of 
Sumatra also resembles the Indian, to which it may have owed 
what development it has reached. The Javanese, as we learn, 
di.stinguish among the lyrics sung on occasions of 
popular significance the panton, a short simile or fable, 
and the tcharita, a more advanced species, taking the ' 

form of dialogue and sung or recited by actors proper. 

From the Icharita the Javanese drama, which in its higher forms 
treats the stories of gods and kings, appears to have been derived. 
As in the Indian drama, the functions of the director or manager 
are of great importance ; as in the Greek, the performers wear 
masks, here made of w'ood. The comic drama is often represented 
in both Java and Sumatra by parties of strollers consisting of 
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two men and a woman — a troop sufficient for a wide variety of 
plot. 

Among other more highly civilized Asiatic peoples^ the traces 
of the dramatic art are either few or late. The originally Aryan 
Penlan. ^^*’**^"** cxliibit no trace of the drama in their ample 
earlier literature. Bu t in its later national development 
the two species, widely different from one another, of the religious 
drama or myster>' and of the popular comedy or farce have made 
their appearance — the former in a growth of singular interest. 

Of the Persian teazies (lamentations or complaints) the subjects 
are invariably derived from religious histoiy^, and more or less 
directly connected with the “ martyrdoms ” of the 
iiaxUs. i^^^use of Ali. The performance of these episodes or 
scenes takes place during the first ten day s of the month 
of Muharram, when the adherents of the great Shi* ile sect all 
over Persia and Mahoinmedan India commemorate the deaths of 
the Prophet and his daughter Fatima, the mother of Ali, the 
martyrdoms of Ali himself, shamefully murdered in the sanctuary, 
and of his unoffending son Hasan, done to death by his misenible 
guilty Dcianira of a wife, and lastly the never-to-be-forgotten 
sacrifice of Hasan’s brother, the heroic Hosain, on the bloody 
field of Kcrbela (a.d. 68o). With the establishment in Persia, 
early in the i6th century, of the .Safawid (Sufi) dynasty by the 
Shi'itcs, the cult of the martyrs Hasan and Hosain secured the 
official sanction which it has since retained. Thus the perform- 
ance of these ieaztes, and the defraying of tlie equipment of them, 
are regarded as religious, and in a theological sense meritorious, 
acts ; and the plays are frecjuently provided by the court or by 
other wealthy persons, by way of pleasing the people or securing 
divine favour. The plays are performed, usually by mitives of 
Isfahan, in courtyards of moscpies, palaces, inns, &c., and in the 
country in temp<)rarv structures erected for the purpose. 

It v/ould seem lliat, no farther back than the beginning of the 
igth century, the teazies were still only songs or elegies in honour 
of the martyrs, occasionally chanted l)y persons actually repre- 
senting them. Just, however, as Greek tragedy was formed by a 
gradual detachment of the dialogue from the choric song of which 
it was originally only a secondary outgrowth, and 1 »y its gradually 
becoming the substance of tlie drama, so the Miracle Play of 
Hasan and Hosain, as we may call it, has now come to be a 
continuous succession of dramatic scenes. Of these fifty-two 
have, thanks to the labours of Alexander Chodzko and Sir Lewis 
Pclly, lieen actually taken down in writing, and thirty -seven 
published in translations ; and it is clear that there is no limit 
to the extension of the treatment., as Ls shown by such a teazie 
as the Marriage of Kassem, dealing with the unfortunate Hosain s 
unfortunate son.' The performance is usually opened by a 
prologue delivered by the rouzekhdn, a personjjgc of semi-priestly 
character claiming descent from the Prophet, who edifies and 
excites the audience by a pathetic recitation of legends and 
vehement admonitions in prose or verse concerning tlie subject 
of the action. But the custom seems to have arisen of specially 
prefacing the drama proper by a kind of induction which illus- 
trates the cause or effect of the sacred story — as for instiince 
that of Amir Timur ("J amerlane), who appears as lamenting and 
avenging the death of Hosain ; or the episode of Joseph’s be- 
trayal by his brethren, as prefiguring the cruelty shown to Ali 
and his sons. At the climax of the action proper Hosain prays 
to be granted at the day of judgment the key of the treasure of 
interce.ssion ; and the final scene shows the fulfilment of his 
prayer, which opens paradise to those who have helped the holy 
martyr, or who have so much as shed a single tear for him. 
It will thus be seen that not only is this complex and elalxirate 
production unapproached in its length and in its patient develop- 
ment of a long sequence of momentous events by any chronicle 
history or religious drama, but that it embodies together with 
the passionately chcristied traditions of a great religious com- 
munity the expression of a long-lived resentment of foreign 
invasion — and is thus a kind of Oberammergau play and 
complaint of the Nibelungs in one. 

* Translated by Comte de Gohineau, in his Religions et philosophies 
dans V Asie centrale (Laris, 1865). 
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.The other kind of Persian drama is the timacha ( = spectacle), 
a kind of comedy or farce, sometimes called teglid (disguising), 
performed by wandering minstrels or joculalores called 
loiMys, who travel about accompanied by their haya- 
deresy and amuse such spectators as they find by their * ' 

improvised entertainments, which seem to be on nwwh the same 
level as English “ interludes.” A favourite and ancient variety 
of the species is tlie karaguez or jnippet-pluy, of which tlui 
protagonist is called keUhel pehlamn (the bald hero). 

The modern Persian drama seems to have admitted Western 
inffuences, as in the case of such comedies as The Pkathrs of the 
Court, and, avowedly, Monsieur Jourdan ami Mitsla'U Shah, 
of whom the former steals away the wits of young Persia by his 
pictures of the delights of Paris. 

There is no necessity for any reference here to the. civilization 
or to the literature of the Hebrews, or to those of other Semitic 
peoples, with whom the drama is either eiitirel}’ 
wanting, or only appears as a quite occasiimal and 
exotic growth. Dramatic elements are apparent in 
two of the books of the Hebrew scripture — the Book of Ruth and 
the Book of Job, of which latter the author of Everyman, and 
Goetlie in his Faust, made so impressive a use. 

From Polynesia and aboriginal Ainerii-a we also have isolated 
traces of drama. Among tliese are the performancc.y, accom- 
panied by dancing and int.c^rmixed with recitation and 
singing, of the South S(?a Islanders, first described by scmb^ 
(.'aptain Conk, and reintroduced to the notice of studenLs pem! 
of comparative mythology by W. Wyatt Gill. Of the 
so-called Inca drama of tlie Peruvians, the unique, relic, Apu 
OUantay, said to have been written down in the Quichna tongue 
from native dictation by Spanish priests shortly nfter the coinjiiest 
of Peru, has been partly translal(‘d by Sir Elements Markham, 
and has been rendered into German verse. It ajipears to be an 
historic play of the heroic type, combining stirring incidents with 
a pathos finding expression in at least one lyric of some sweetness 
-the lament for the lost Collyar. W'itli it may lie contrasted tlie 
ferocious Azlek dramatic ballet, Rahinal-Achl (translated b>' 
Brasseur dc Bourbon rg), of which the text seems rather a suc- 
cession of warlike harangues than an attempt at dramatic treat- 
mc nt of chara.rler. But. these are mere- isolated curiosities. 

6. Dramatic Et.kmknts in Egypiian (.'(u.turi£ 

The civilization and religious ideas of the J^gyptiaiis .so vitally 
inlliienced the jicople of wdiostr drama we are about to sfH^ak that 
a reference to them cannot be alt<»geLhcr omitted. '1 he inllucnce 
of Egyptian upon (ircek civil i/.iili()ii has probably Ijccii oN'cr- 
e.stimatcd by IJerodotus ; but while it will ncM-r be clearly 
known how much the Greciks owed to the Egyptians in divers 
branches of knowledge, it is certain that the former confessed 
themselves the scholars of Egypt in the caulinal doctrine of its 
natural theology. The doctrine of llie iinmorUility of the soul 
there found its most solemn expression in mystiTious ri;citations 
connected with the rites of sepulture, and treating of the migra- 
tion of the soul from its earthly to its eternal abode. These 
solemnities, whose transition into the Hellenic mysteries has 
usually been attributed to the agency of the. 'I'liracian worship of 
Dionysus, undoubtedly contained a dramatic element, upon tlie 
extent of whicli it is, however, useless to sjieculate. The ideas 
to which they sought to give utterance * vntred in that of (.Isiris, 
the vivifying power rir universal soul of nature, whom Herodotus 
simply identifies with the Dionysus of the (Greeks. I'he same 
deity was likewise honoured by processions among the rural 
Egyptian population, which, according to the same autliority, in 
nearly all respects except the absence of choruses resembled 
the Greek phallic processions in honour of the wine-god. 

That the Egy'ptians looked upon music as an important science 
seems fully established ; it was diligently studied by their jiricsts, 
though not, as among the (ireeks, forming a part of general 
education, and in the sacred rites of their gofis they as a rule 
permitted the use of flute and harp, as well as of vocal music. 
Dancing was asan art confined to professional persons; but though 
the higher orders abstained from its practice, the lower indulged 
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in it on festive occasions, when a tendency to pantomime 
naturally asserted itself, and licence and wanton buffoonery 
prevailed, as in the early rustic festivals of the Greek and Italian 
peoples. Of a dance of armed men, on the other hand, there 
seems no satisfactory trace in the representations of the Egyptian 
monuments. 

7. Greek Drama 

Whatever elements the Greek drama may, in the sources from 
which it sprang, have owed to Egyptian, or Phrygian, or other 
Asiatic influences, its development was independent 
wSjJte?"* self‘sustained. Not only in its beginnings, but 
so long as the stage existed in (ircece, the drama was 
in intimate connexion with the national religion. This is the most 
signal feature of its history, and one which cannot in the same 
degree or to the same extent be ascribed to the drama of any 
otlier f)eople, ancient or modern. Not only did both the great 
branches of the Greek drama alike originate in the usages of 
religious worship, but they never lost their formal union with it, 
though one of them (comedy) in its later growth abandoned all 
direct reference to its origin. Hellenic polytlieism was at once so 
active and so fluid or flcxifde in its anthropomorphic formations, 
that no other religious system has ever with the same conquering 
force assimilated to itself foreign elements, or with equal vivacity 
and variety developed its own. 'rhus, the worship of Dionysus, 
introduced into Greece by the Phoenicians as that of the tauri- 
form sun god whom his worshippers adored with loud cries 
(whence Bacchus or lacchus), and the god of generation (whence 
his phallic emblem) and production, was brought into cH)nnexion 
with tlie Dorian religion of the sun-god Apollo. Apollo and 
his sister, again, corrtjsponded to the Pelasgian and Achaean 
divinities of sun and moon, whom the Phoenician Dionysus 
and Demeter superseded, or with whose worship theirs was 
blended. Dionysus, whose rites were specifically conducted 
with reference to his attributes as the wine-god, was attended 
l)y deifi(!d representations of his original worshippers, who wore 
the skin of the goat sacrificed to him. These were the satyrs. 
Out of the connected worships of Dionysus, Bacchus, Apollo 
and Deineter sj)rang the beginnings of the Greek drama. 

Pioth tragedy and comedy,” says Aristotle, ” originated in 
a rude and unpremeditated manner the first from the leaders 
of the dithyramb, and the si^cond from those who led off th<* 
phallic songs.” This diversity of origin, and the distinction 
jealously maintained do>vn to the latest times between the two 
branches of the drama ti<' art, even where they might seem to 
come into actual contact with one another, necessitate a separate 
statement as t(» the origin and history of either. 

'I’he custom of offering thanks to the gods by hymns and 
dances in the phu’cs of public resort was first practised by the 
Ori In of Dorian stiites, whose whole system of 

trajfJdy. ^^rganized on a military basis. Hence the 

dances of the Dorians originally taught or imitated 
the movements of soldiers, and their hymns were warlike chimts. 
Such were the beginnings of the chorus^ and of its songs (culled 
paeans^ from an epithet of Apollo), accompanied first by the 
phorminx and then l)y the flute. A step in advance was taken 
when the poet with his trained singers and dancers, like the Indian 
suira-dhara, performed these religious functions as the representa- 
tive of the populatiofi. From the T^oric paean at a very early 
period several styles of choral dancing formed themselves, 
to which the three styles of dance in scenic [woductions — the 
tragic, the comic and the satvric — are stated afterwards to have 
corresponded. But none of these could have led to a literary 
growth. This was due to the introduction among the Dorians 
Th ditty • ^^^^ydithyramh (from descended from Zeus, and 

rmmb, * Ofuafifhs!^ the Latin triumphus)f originally a song of 
revellers, probably led by a flute-player and acc’om- 
panied by the music of other Eastern instruments, in which 
it was customary in Crete to celebrate the birth of Bacchus 
(the doubly -born) and possibly also his later adventures. The 
Iwidcr of the band (coryphaeus) may be supposed to have at 
times assumed the character of the w'ine-god, whose worshippers 


bore aloft the vineclad thyrsus. Tlie dithyramb was reduced 
to a definite form by the Lesbian Arion (fl. 610), who composed 
regular poems, turned the moving band of worshippers into 
a standing or ” cyclic ” chorus of attendants on Dionysus — 
a chorus of satyrs, a tragic or goat chorus — ^invented a style 
of music adapted to the character of the chorus, and called these 
songs “ tragedies ” or ” goat-songs.” Arion, whose goat-chorus 
may perhaps have some connexion with an early Arcadian 
worslup of Pan, associated it permanently with Dionysus, and 
thus liecame the inventor of ” lyrical tragedy ” — a transition 
stage between the dithyramb and the regular drama. 

TIis invention, or the chorus with which it dealt, was 
established according to fixed rules by his contem- 
porary Stesichorus. About the time when Arion introduced 
these improvements into the Dorian city of Corinth, the (likewise 
Dorian) families at Sicyon honoured the hero-king Adrastus by 
tragic choruses. Hence the invention of tragedy was ascribed 
by the Sicyonians to their poet Epigenes ; but this step, signifi- 
cant for the future histoiy of the Greek drama, of employing the 
Bacchic chorus for the celebration of other than Bacchic themes, 
was soon annulled by the tyrant Cleisthencs. 

The element which transformed lyrical tragedy into the 
tragic drama was added by the lonians. The custom of the 
recitation of poetry by wandering minstrels, called 
rhapsodes (from /ut/feSew, staff, or from piarrtiv^ to piece 
together), first sprang up in tlie Ionia beyond the sea ; 
to such minstrels was due the spread of the Homeric poems 
and of subsequent epic cycles. These recitations, with or without 
musical accompaniment, soon included gnomic or didactic, 
as well as epic, verse ; if Homer was a rhapsode, so was the sen- 
tentious or ” moral ” Hesiod. The popular effect of these recita- 
tions was enormously increased by the metrical innovations of 
Archilochus (from 708), who invented the trochee and the 
iainbusy the latter the arrowy metre whicli is the native form of 
satiricral invective — the species of composition in which Archi- 
lochus excelled — ^though it was soon used for other purposes 
also. The recitation of these iambics may already have nearly 
approached to theatrical declamation. I'he rhapsfides were 
welcome guests at popular festivals, where they exen-ised their 
art in mutual emulation, or ultimately recited parts, perhaps 
the whole, of longer poems. The recitation of a long epic may 
thus have resembled theatrical dialogue ; even more so must 
the alternation of iambic poems, the form being frequently 
an address in the second person. The rhapsode was in some 
sense an actor ; and when these recitations reached Attica, 
they thus brought with them the germs of theatrical 
dialogue. 

The rhapsodes were actually introduced into Attica at a very 
early jxiriod ; the Iliad, we know, was chanted at the Brauronia, 
a rural festival of Bacchus, whose worship had early 
entered Attica, and was cherished among its rustic of the 
population. Meanwhile the cyclic chorus of the frmgic 
Dorians had found its way into Attica and Athens, 
ever since the Athenians had recognized the authority of the great 
centre of the Apolline religion at Delphi. From the second half 
of the 6th century onwards the chonis of satyrs formed a leading 
feature of the great festival of Dionysus at Athens. It therefore 
only remained for the rhapsodic and the cyclic — in other words, 
for the epic and the choral — elements to coalesce ; and this must 
have been brought about by a union of the two accompaniments 
of religious worship in the festive rites of Bacchus, and by the 
domestication of these rites in the ruling city. This occurred 
in the time of Peisistratus, perhaps after his restoration in 554. 
'Jo Thespis (534), said to have been a contemporary of the tyrant 
and a native of an Attic deme (Icaria), the invention of tragedy 
is accordingly ascribed. Whether his name be that of an actual 
person or not, his claim to be regarded as the inventor of tragedy 
is founded on the statement that he introduced an actor 
(vTTOKfHTrjs, originally, “ answerer ”), doubtless, at first, gener- 
ally the poet himself, who, instead of merely alternating his 
recitations with the songs of the chorus, addressed his speech 
to its leader — the coryphaeus — with whom he thus carried on a 
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species of “ dialogue.*’ Or, in other words, the leader of the 
chorus (coryphaeus), instead of addressing himself to the chorus, 
held converse with the actor. The chorus stood round its leader 
in front of the Bacchic altar (ihymele) ; the actor stood with the 
coryphaeus, who had occupied a more elevated position in order 
to be visible above his fellows, on a rude table, or possibly on a 
cart, though the wagon of Thespis may be a fiction, due to a 
confusion between his table and the wagon of Susarion. In any 
case, wc have here, with the beginnings of dialogue, the beginning 
of the stage. It is a significant minor invention ascril)ed to 
Thespis, that he disguised the actor’s face first by means of a 
pigment, afterwards by a mask. In the dialogue was treated 
some myth relating to Bacchus, or to some other deity or hero. 
Whether or not Thespis actually wrote tragedies (and there seems 
no reason to doubt it), Phrynichus and one or two other poets 
are mentioned as having carried on choral tragedy as set on 
foot by him, and as having introduced improvements into its 
still predominating lyrical element. The step which made 
dramatic action possible, and with which the Greek drama thus 
really began, was, as is distinctly stated l.iy Aristotle, taken by 
Aeschylus. J le added a second actor ; and, by reducing the 
functions of the chorus, he further estalilished the dialogue as the 
principal part of tragedy. Sr)phocles afterwards added a third 
actor, by which change the preponderance of the dialogue was 
made complete. 

If the origin of Greek comedy is simpler in its nature than 
that of Greek tragedy, the beginnings of its progress arc involved 
in more obscurity. Its association with religious wor- 
^omedy/ initial ; its foundations lay in popular 

mirth, though religious festivals, and those of the 
vintage god in particular, must from the first have been the 
most obvious occasions for its exhibition, ft is said to have l)ccn 
“ invented ” by Susarion, a nutive of Doric Megaris, w'hose in- 
habitants wert^ famecl for tluiir coarse humour, which they 
communicated to their own and other Dorian colonics in Sicily, 
to this day the home of vivacious mimic dialogue. Jn the rund 
Bacc.hii* vintage festivals bands of jolly companions (kw/<os, 
properly a revel continued after supi)er) wcjit al)out in carts or 
afoot, carrying the phallic emblem, and indulging in the riliald 
licence* of wanton mirth. From the song sung in these proccssirms 
or at the Bacchic feasts, which combined the praise of the god 
with gross ])ersonaI ridicule, and was called annus in a secondary 
sense, the Ihicchic^ reveller taking part in it w^is called a comus- 
singer or annoetius. These phallic processions, which were after- 
wards held in most Greek cities, and in Athens seem to have early 
included a topical ” speech as well as a clioral song, determined 
the character of Old Attic comedy, whose most prominent feature 
was an absolute licence of personal vilification. 

Thus independent of one another in their <jrigin, Greek tragedy 
and comedy never actually coalesced. The. “ satyr-drama,” 
though in some sense it partook of the nature of both, 
drama. W'as in its origin as in its history connected with 
tragedy alone, whose origin it directly recalled. 
Pratinas of Phlius, a contemporary of Aeschylus in his earlier 
days, is said to have restored the tragic chorus to the satyrs ; 
i.c. he first produced dramas in which, though they were the same 
in form and theme as the tragedies, the choric dances were 
different and entirely carried on by satyrs. The tragic poets, 
while never writing comedies, henceforth also composed satyr- 
dramas ; but neither tragedies nor satyr-dramas were ever 
written by the comic poets, and it was in conjunction with 
tragedies only that the satyr-dramas wttc performed. The 
theory of the Platonic Socrates, that the same man ought to 1 )C 
the best tragic and the best comic poet, w’as among the Greeks 
never exemplified in practice. The so-called “ hilaro- 
G^edy. fragedy ” or “ tragi-comedy ” of later writers, perhaps 
in some of its features in a measure anticipated by 
Euripides,^ in form nowise differed from tragedy ; it merely 
contiiined a comic element in its characters, and invariably had 
a happy ending. It is an instructive fact that the .serious and 
sentimental element in the comedy of Menander and his con- 
* Alcastis ; Orestes. 


temporaries did far more to destroy the essential difference 
between the two great branches of the (ireek dramatic art. 

Periods of Greek Tragedy.— -Yhfi history of Greek — which to all 
intents and purposes remained Attic-tragedy divides itself into 
three periods. 

I. The Period before Aeschylus (535-499). '--From this we have 
but a few names of authors and plays - those of the former being 
(besides Thespis) Choerilus, Phrynichus and Pratinas, all of whom 
lived to contend with Aeschylus for the tragic prize. To each of 
them certain innovations are ascribed ' for instance the intro- 
duction of female characters to Phrynichus. Tie is best re- 
membered by the overpowering effect said t(j have been created 
by his Capture of Miletus, in which the chorus consisted of the 
wives of the Phoenician sailors in the service of the Great King. 

II . The Classical Period of Attic Tragedy that of Aeschylus, 
Sophocles and Euripides, and their contemporaries (499 405). 
To this belong all the really imporUmt phases in the progress 
of Greek tragedy, which severally connect themselves with the 
names of its three great masters. They may be regarded as the 
representatives of successive generations of Attic history and 
life., though of course in tliese, as in the progress t)f their art itself, 
there is an unbroken continuity. 

Aeschylus (525 456) had not only fought both at Marathon 
and at Salamis tigainst thos(^ Persians w'hose rout he celebrated 
with patriotic prick*,- but he had beiMi trained in the 
]<lcusinian myst.eri(!s, and strenuously asserted the ^ 
value of the iustitutirm most intimat(*ly associatetl with the 
primitive political traditions of the. past— the Arecjpagus.'* 
Pit! had beei\ born \\\ the generation after Solon, to whose maxims 
he fondly clung ; and it was the Dorian development of Hellenic 
life and the philosophical system based upon it with which his 
religious and m(»ral convictions were inibmMl. 'Ihus even upon 
the generation which succ(ieded him, and to which the ptiwcrfiil 
.simplicity of his dramatic and j)oeti(^ dictiem seemed stranger, the 
ethical loftiness of his conct;ptions and the sublimity of hi.s 
dramatic imagination fell like the note of a mightier .age. 'I'o 
us nothing is more striking than the conciliatory Uaidencies of 
his conservative mind, and the progressi\ e nature of what may 
have .seec'itd tf) his later rojifijmporaries anti(|uated ideals. 

Sophocles (495 405) was the associate of i*ericles, and an 
upholder of his authority, rather than a consistent pupil of his 
i)olitical principles ; but his manhood, and perha])s . , 

the maturity ol his genius, coincukjd with the great 
days when he could stand, like his mighty friend and the com- 
munity they l)olli so gloriously represented, on th(^ sunny 
heights of achievement. Serenely pious as \v<*ll as nubly 
patriotic, he nevertheless treats the myths of the natirmal 
religion in the spirit of a conscious artist, coTitriisting with lofty 
irony the struggles of humanity with thi*. irresistible march of 
its destinies. Perha])s he, too, was one of the initiated; and the 
note of personal re.sponsil)ility which is the mystic’s inner 
religion is recognizable in lii.s \ iew' of life.* 'J’he art of .Sophor k s 
may in its perfection be said to lypify the grea.test epoch in th(; 
life of Athens— an epoch conscious of unequalled achievements, 
l)ut neither w^holly unconscious of tin; brief endurance which was 
its destiny. 

Euripides (480 -406), as is the fate of genius of a more complex 
kind, hius been more variously and antithetically judged than 
either of his great fellow - tragedians. His art 
been descrilicd as devoid of tlie idealism of tlieirs, 
his genius as rhetorical rather than jxMilical, his morality as that 
of a .sophistical wit. On the oIIk.t hand, he lias been rccognizi^d 
not only as the most tnigie of the Attic tragedians and the 
most pathetic of un(*ient poets, but also as the most humane in 
his social pliilosophy and the most various in his psyclujlngical 
insight. At least, though far removed from the more naif age 
of the national life, he is, both in patriotic spirit and in his 
choice of tlicmes, genuinely Attic ; and if he w'as “ haunted on 
the stage by the daemon of Socrates,” he was, like Socrates 
himself^ the representative of an age which was a seed- 
time as well as a .season of decay. His technical innovations 
« J^ersae. ” Kumemdes. * Antif;one\ Oedipus Hex. 

vm. 16 tf 
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corresponded to his literary characteristics ; but neither in the 
treatment of the chorus, nor in his management of the beginning 
and the ending of a tragedy, did he introduce any radical change. 
To Euripides the general progress of dramatic literature never- 
theless owes more than to any other ancient poet. Tragedy 
followed in his footsteps in Greece and at Rome. Gjmedy owed 
him something in the later phases of the very Aristophanes 
who mocked him, and more in the human philosophy expressed 
in the sentiments of Menander ; and, when the modem drama 
came to engraft the ancient upon its own crude growth, his was 
directly or indirectly the most powerful influence in tlie establish- 
ment of a Jiving connexion between them. 

The incontestable pre-eminence of the three great tragic 
poets was in course of time acknowledg(?d at Athens by the 
^ usage allowing no tragedies but theirs to be performed 
tragic f onc(!, and by the prescription t hat om 

masien play of theirs should be performed at each Dionysia, 
and their as well as by the law of Lycurgus (c. 330) which 
^^ariea actors to usc, in the case of works of the 

great masters, authentic copies preserved in the 
public archives. Yet it is possible that the exclusiveness of 
these tributes is not entirely justifiable ; and not all the tragic 
poets contemporary with the great writers were among the 
myriad of younglings derided l)y Aristophanes. Of thf)se who 
attained to cc^lobrity Ton of (!hios (d. before 419) seems to have 
followed earlier trariitions of style than Euripiders ; Agathon, 
who survived the latter, on the other hand, introduced certain 
innovMtions of a transfiorinal kind both into the substance and 
the form of dramatic composition.* 

Ilf. Of the third period of Gnjck tragedy the concluding 
limit cjuinot be precisely fixed. Down to the days of Alexander 
Theauc- Athens had remained the chief home of 

eeasora of tragiidy. 1'hoiigh tragedies must have begun to Ik^ 
the great acted at the Syracusan and Macedonian <'ourts, since 
Athen 7 ^* A(\s(;hylus, Kuri])ides and Agathon had sojourned 
there iliough the practice of producing plays at the 
Dionysia before the allies of Athens must have led to their 
holding similar exhibitions at home---yet before the death of 
Alexander we meet with no instance of a tragic poet writing 
or of a trag(‘dy writtcui outside Athens. An exception should 
indeed be made in favour of the tyrant Dionysius of Syracuse, 
who (like ('ritias in his earlier days at Athens) was “ addicted 
lo” trugic coTn])ositlon. Not all the tnigedians of this period, 
however, were Athenians born ; though the names of iMiphorion, 
th(^ son of Aeschylus, lophon, the .son of Sophocles, and Euripides 
and Sophocles, the nephew and the grandson respectively of 
their great namesakes, illustrate the descent of the tragic art 
as an hereditary family possession, (’‘haeremon (fl. 380) already 
exhibits tragedy on the road to certain decay, for we learn that 
his plays were writtem for reading. 

Soon after the di*ath of Alexander theatres are found spread 

over the whole Hellenic world of Europe and Asia a result to 

which the practice of the conqueror and liis father 
andiiana^ ('clebrating their victories by scenic performances 
had doubtless contrilnited. AlcxJindria having now 
become a literary centre with which even Athens was in some 
respects unable to compete, while the latter still remained the 
home of comedy, the tragic poets flocked to the capital of the 
Etolemies ; and here, in the canon of Greek poets drawn up by 
command of Ptolemy l^hiladelphus (283-247), Alexander the 
Aetolian undertook the list of tnigedies, while T.ycojdiron was 
charged with the comedies. Tint T-.ycj)phron himself was in- 
cluded in all the versions of the list of the .seven tragic poets 
famed as the “ IMeias ” who still wrote in the style of the Attic 
masters and followed the rules observed by them. Tragedy 
and the dramatic art continued to be favoured by the later 
Ptolemies ; and about 100 n.c. we meet with the curious 
phenomenon of a Jewish poet, hlzechicl, composing Greek 
tragedies, of one of which (the Exodus from Egypt) fragments 
have come down to us. Tragedy, wdth the satyr-drama and 
comedy, survived in Alexandria beyond the days of Cicero and 
^ Anthos» 


Varro; nor was their doom finally sealed till the emperor 
Caracalla abolished theatrical performances in the Egyptian 
capital in a.d. 217. 

Thus Greek tragedy is virtually only anotlier name for Attic ; 
nor was any departure from the lines laid down 
by its three great masters made in most resj^ects by tragedy ot 
the Roman imitators of these poets and of their sue- great 
cessors. 

Tragedy was defined by l*lato as an imitation of the noblest 
life. Its proper themes the deeds and sufferings of heroes— 
were familiar to audiences intimately acquainted 
with the mythology ()f the nationtil religion. To such 
themes Greek tragedy almost wholly confined itself ; tragedy. 
and in later days there were numerous books which 
discussed these myths of the tragedians. Ihey only very 
exceptionally treated historic themes, though one great nation^ 
(calamity,- and a yet gniater national victory,** and in later 
times a few other historical subjects,* were brought upon the 
stage. Such veiled historical allusions as critical ingenuity has 
sought not only in passages but in the entire themes of other 
Attic Inured ie.s cannot, of course, even if acre])tcd as such, 
stamp the plays in which they occur as historic dramas. No 
doubt Attic tragedy, though after a different and more dec'orous 
fashion, shared the tendency of her comic sister to introduce 
allusions to contemporary events and persons ; and the in- 
dulgence of this tendency was facilitated by the revision (8/.afr/vTi»iy) 
to wTiicli tbe works of the great poets were subjected by them, 
or by those who produced their works after them.'* So far as 
we know, the subjects of the tragedies before Aeschylus wen- 
derived from the epos ; and it was a famous suying of this po(d 
that his dramas w'ito “ but dry scraps from tbe gnsat. banquets 
of Homer • • - -an expression which may be understood as includ- 
ing the poems w'hich belong to the so-(*tdled Homeric c\tIcs. 
Sophocles, liuripides and their successors likewise resorted to 
the Trojan, and also to the TTerac^lean and the 1 'hesean mytlis, 
and to Attic legend in general, as well as to Theban, to wluch 
already Aeschylus had had recourse, and to the side or subsidiary 
myths connected with these several groups, 'riiest? substantially 
remained to the last the themes of Greek tragedy, tht^ Trojan 
myths always retaining so prominent a place that Lucian couJfl 
jest on the universality of tlunr dominion. J*urely in\’i*nt.ed 
subjects were occasionally treated by the later tragedians ; of 
this innovation Agathon was the originator." 

1'hespis is said to have introduced the use of a “ prologue ” 
and a “ rhesis (speech) - the former being probably the opening 
.speech recited by the coryphaeus^ the latter the dialogue 
between him and the actor. It was a natural r(‘sult 
of the iiitrtidiiclion of the second actor that a second 
rheais should likewise be added ; and this tripartite division 
would be the earliest form of the trilogy ^ — three sections of the 
same myth forming the beginning, rnitlcllc and end of a single 
drama, marked off from one another by the choral 
songs. From this Aeschylus proceeded to the treat- 
ment of these several portions of a myth in three 
.separate plays, connected together by their subject 
and by being performed in sequence on a single occasion. This 
is the Aeschylean trilof^*, of wliieh we have only one extant 
example, the Oresteia- as to which critics may differ whether 
Aeschylus adhered in it to his principle that the strength should 
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trilogy. 


* J brynicluis, Capture of Miletus. 

^ Id., Phocnissav \ /Veschylus, Petsav ( -trilogy ?). 

Moschioii, Thcmistoclcs ; Tlu-odectes, Mausolus ; Lycopliron, 
Marathonii] Cassundrci \ Stuii ] Themisttuies. 

* Aeschylus, Scplcm c. Thehus ; Prometheus Vinctus \ Danais- 
trilogy ; Sophocles, A ntif^one ; Oedipus Cnloneus ; Euripides, Medea. 

* Quite distinct from this revision was the practice against which 
the law of I.ycurgus was directed, of “cobbling and heeling “ Hu; 
dramas of the great, masters bj^ alterations of a kind familiar (‘iioiigh 
to the stndt'Tits of Shakespeare as improved by Colley Cibber anil 
other experts. The later tragedians also appi^ar to have iK-.casioiudly 
tran.s|)osed long speeches or episodes from oiu? tragedy into another 
— a device largely followed by the Roman dramatists, and called 
contamination by T.atin writers. 

Antkos {The Flowe.r), 
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lie in the middle — in other words, that the interest should centre 
in the second play. In any case, the symmetry of the trilogy 
was destroyed by the practice of performing after it a 
probably as a rule, if not alw^ays, con- 
* nected in subject witli the trilogy, which thus became 
a tetralogy^ though this term, unlike the other, seems to he a 
purely technical expression invented by the learned.’ Sophocles, 
a more conscious and probably a more self-critical artist than 
Aeschylus, may be assumed from the first to have elaborated 
his tragedies with greater care ; and to this, as well as to his 
innovation of the third actor, which materially added to the 
fulness of the action, we may attribute his introduction of the 
custom of contending for the prize with single plays. It do€;s not 
follow that he never produced connected trilogies, though we 
have no example of such by him or any later author ; on the 
other hand, there is no proof that either he or any of his successors 
ever departed from the Aeschylean rule of producing three 
tragedies, followed by a satyr-drama, on the same day. This 
remained the third and last stage in the history of the con- 
struction of Attic tragedy. The tendency of its 
action towards complication was a natural prrigress, 
actions. Jii^d is cmphal-ically approved by Aristolh;. Tin’s 
complication, in which Euripides excelled, led to his 
use of prologues, in which one of the characters opens the play 
by an exposition of the circumstances under which its action 
begins, 'fhis practice, though ridiculed by Aristojiluines, was 
too convenient nfit to be adopted by the successors of ICuripidcs, 
and Menander transferred it to comedy. As the dialogue in- 
creased in iin])ortancc, so the dramatic significance of tlie chorus 
diminished. While in Aeschylus it moslly, and in Sophochjs 
occasionally, takes part in the action, ils songs could not but 
more and more approach tb.ci character of lyric al itilcrmczzos ; 
and this they o])enly assumed when Agathoii began the practiee 
of insiirting ehoral songs {emhoUma) wliich had notiung to do 
with the action of tiie, play. In the geruTal conirivanee of their 
actions it was only naUinil that, as compared with Aeschylus, 
Sophocles and lMirij)ides should exhibit an advance in both 
freedom and ingcaiuity ; but the palm, due to a treatment at 
once inously aclhering to the substance of the aiicrient legends 
and original in an eiToctive dramatic treatment of them, must 
be given to Sophocles, bairipides was, moreover, less skilful in 
untying complicated actions than in weaving them ; hemee his 
free I lien 1 resort '* to the exjicdicnt of the dats cx mackina, whicli 
Sopho<-les (employs only in his Intest. play.^ 
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The other distinctions to be draw'n between the dramalic 
qualities of the thri?e great tragic masters must be nininly biisc'd 
upon a critical estimate of the individual genius of 
each. In the characters of llicir tragiMlies, Aeschylus 
and Sophocles avoided those lapses of dignity with 
which from one point of view luiripkles has been charged by 
Aristophanes and other critics, liut w'hich, from another, ccnincct 
themselves with his humanity. If his men and women arc less 
heroic and statuesque, they are more like men and women. 
Aristotle objected to the later tragedians that, companxl with 
the great masters, they were deficient in the drawing of character 
—by which he meant the lofty drawing of lofty character. In 
diction, the traasition is even more manifest from the 
^ “ helmetcd phrases ” of Ae.schylns, wl)o had Mil ton’s 

love of long words and sonorous proper names, to the play of 
Euripides’ ‘‘ smooth and diligent tongue ” ; but to a susUiined 
style even he remained essentially true, and it was reserved for 
his successors to introduce into tragedy the “ low speeclj ” — t.c. 
the conversational language — of comedy. Upon the wliole, 
however, the Euripidcan diction seems to have nimained the 
standard of later tragedy, the flowery style of s[)eech introduced 
by Agalhon finding no permanent favour. 

' Onii Siilyr-drfinia only is preserved to us, tli<? Cvdofta of Euripides, 
a diaiiialic version of Ilje lionieric tale of tlii- vi.:it of Odvss<‘iis to 
l*olyphemus. Eycopliron, by using the satyr*rlrama fin bis AJrj/r 
dentus) as a vehicle of personal ridicule applicfl it to a piirposi: 
resembling that of Old Attic CU^mcxly. 

“ Jon ; Supplices ; Jphtgania in Tauris ; FAntra ; Helena ; 
Hippolytus \ Andromache. " Philuctetes. 


Fmally, Aeschylus is said to have made certain reforms in 
tragic costume of which the object is self-evident — to have 
improved the mask, and to have invented the cothurnus jimpfovs- 
or buskin, upon which the actor was raised to loftier m^sin 
stature. Euripides was not afraid of rags and tatters ; costume, 
hut the sarcasms of Aristopliani's on this head seem 
feeble to those wdio are aware that they would ai)j)ly to King 
!.car as wtdl as to Tclcphus. 

l^criods oj Greek Comedy. — I'he liistory of Greek comedy is 
likewise that of an essentially Attic grow'th, id though Sicilian 
comedy was earlier in date than her Attic sister or des(X?ndant. 
The former is represented by Epicharmus (fl. 500), and by the 
names of one or two other poets. It probably had a chorus, and, 
dealing as it did in a mixture of jihilosophical discourse, anli- 
theticiil rhetoric and wild buffooiKTy, necessarily varit^d in style. 
1 1 is comedies were the ejirli(\st examples of the class distinguislicd 
as motoriae from tlie stalariae and tlie mixUie hy their greater 
freedom and turbulen(*e of movement. 1'hough in some respects 
Sicilian comedy seems to have resembled the Midille rather 
than the Old Attic corned)', its subjects somelimes, like* those 
of the latter, coincided with the myths of tragedy, of wh.ich tlu'v 
were doubtless partidies. The so-called “ mimes ” of Soidiron 
(fl. 430) were dramatic scenes from Sicilian eviTvday life, in- 
tended, not for the stage, but for recitation, and classed as 
“ male ” and “ femak^ ” according to the S(\\ of the characters. 

Attic c:oiiu ily is usually divided into three ju-rioils or species. 

I. Old comedy, which dated frotn the complete establishment 
of democraiy V)y IVrii'li's, though a comedy direi l(?d against 
Themistoclt;s is mentioned. The Megarcan fanmal 
entertainments liad long spread in the rural districts com^Jy. 
of Alti(^a, and were now introduced into the city, where 
from about *|6o onwartls the “ comus ” became a matter of 
piililic concern. (Vatinus (e. 450- 422) and ( rates (c. 4.U) 425) 
first moulded these beginnings into the foriris of Attic art. 'I'he 
final victory of 1 Vriidcs and democratic ]>arty ma) be reckoned 
from the ostracism of 'riimydides (.144) ; and so eagerly was the 
season of freedom employed hy the comic poets that already 
four years afterwards a law which, howi^ver, remained only a 
short lime in force -limitird their licence. (Vatinus,^ an exceed- 
ingly bold and broa<l .satirist, apparently of c(aiserv’ative 
tendencies, was followed by Eupolis (.t4fi after .115), every one. 
of w'hose plays appears to have attacked some individual,'* by 
Phrynichus, IMato ancl others; but the rejaesentativo of old 
comedy in ils fullest deN elopment is Aristophanes (r. 444 r. 380), 
a comic ptiel of unicjuc and unsurj)assed genius. Dignified by 
the acquisition of a chorus (more numerous twcjity-foiir to 
twelve or afterwards fifteen- though of a less costly kind than 
the tnigic) of masked actors, and of scenery ajid 
machinery, as wc^ll as by a corresponding literary phgnes. 
elaboration and elegance, of style, Old Attic c.omcidy 
neverthelc^ss remained true bcit.h to its origin .and to th(‘. purjx)ses 
of its introduction into thir ln;e iinjxa'ial city. Its spec'ial season 
was at the fesli^■al of the Lenaea, w-hen the Athenians could 
enjoy the fun against one another without espying strangers ; 
blit it was also performed at the; Gre.at Dionysia. It borrowiul 
mnc'h from tragedy, but it retained the phallic abandonment 
of the old rural festivals, the licence of word and gesture*, and the 
audacious directness of personal invective. 'J’hcsc* characteristics 
an? not features peculiar to Aristojiluines. Tic was twitted by 
some of lire older comic poets w'ilh lim ing degenerated from the 
full freedom of the art liy a tendency to refinernent, and he 
took credit to himself fi»r ha\ iiig su|)er.seded the time-honoured 
cancan and the stale jrractical joking of his predecessors by a 
nobler kind of mirth, but in daring, as he likewise boasted, he 
had no peer ; and the shafts of his wit, though dipjied in wine- 
lees and at times feathered from very ol>s(:cnf; fowl, Hew at high 
game.*' He has Ixren accusiMl of seeking to d(?graile what he ought 
to have recogni/<?d as good”; .'ind it has b(;en shown with com- 
plete success that lie is not to be taken as an imjianial or accurate 

^ Archdnt hi', Pytine {The 

** Mantas (Cli'on) ; Itaplac (Alcibiades) ; /.annics (('iinon) 

® Knights. ^ Clouds, 
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authority on Atlienian history. But partisan as he was, he was 
also a genuine patriot ; and Iiis very political sympathies — 
which were conservative, like those of the comic poets in general, 
not (inly because it was the old families upon whom the 
expense of the chnrn^ia in the main devolved --- were such as have 
often stimulated the most effective political satire. Of the 
conservative c|iialily of reverenct! he was, liowever, altogether 
devoid ; and his love for Athens was that of the most free-spokcni 
of sons. Idexilile evTii in his religious notions, he was, in this 
as in other respects, ready to lie educated by his times ; and, 
like a true comic poet, he could be witty at the expense even of 
his friends, and, it might almost be said, of himself. In wealth 
of fancy ' and in beauty of lyric melody, lie has few peers among 
the great poets of all times. 

'riie distinctive feature of Old, as compared with Middle 
comedy, is the parahasis, the spcec'h in which the chorus, moving 
towards and facing the audience, addressed it in the 
name of the poet, often abandoning all reference to the 
action of the play. The loss of the parahasis was 
involved in the loss of the chorus, of wliich comedy was deprived 
in consofpiencir of the general recliiction of cxpcmditiire upon the 
comic drama, culminating in the law of the persoiifdly aggrieved 
dithynnnhic fioc^t ( inesias (.v/*).*’ J*ut with the downfall of the 
ind<‘pendence of Alh(jnian pnbiic life, the ground had been cut 
from under the feet of its most characteristic representative!. 
Already in 4 14, in the anxious linif! after the sailing of the Sicilian 
expedition, Iht! law of Syracosius had prohibited the comic 
poets from ruLiking direct reference to current evtints ; but the 
Ilirth had taken their flight above the range of all regulations. 
'I’hc catastrophe of tiu; ('ity (405) was preceded bv' the temporary 
ov-erthrow of the democracy (411)* and was followed by the 
establishment of an oligarchical “ tyranny ” under Spartan 
f)rot.e(’li()n ; and, when lihcTty was rt^ston^d (404), the citizens 
for a time addrtjssed themselves to their new life in a sol^erer 
s])irit, and continued (or passtid) the law prohihitiiig the introduc- 
tion hy name of any individual as one of the personag(*s of a play. 
'J'he change to whi('h comexly had to accommodate itself wasoiio 
which cannot he defined by i)recise dat(?s, yet it was not the less 
inevitahk? in its progres.s and results, ('omedy, in her stmggle 
for existence, now cliicfly devoted lierself to literary and social 
themes, such as the criticism of tragic poets,'* and the literary 
craze of wonum’s rights, and the transition to Middle comedy 
a(T(»mplished itsi^lf. Of the later j^lays of Arislo])hanes, three-'* 
are without a paruhasis^ and in the- last of those preserved to us 
whicli f)roperly belongs to Middle comedy the cbniis is (juitc 
insignificant. 

11. Middle ctwicdy, whose p(!riod extends over the remaining 
years of Athenian freedom (from ul>out 400 to thus differed 
in substance as well as in form from its predecessor. It 
AfftfiZ/e represented hy the names of thirty-seven writers 
comedy, (more than double the number of poets attributed to 
Old comedy), among whom Kuhulus, Antiphanes and 
Alexis arc stated to have lieen pre-eminently fertileand snecessful. 
It was a comedy of manners as well as character, although its 
ridicule of particular classes of men tended to the creation of 
standing ly|K-s, such as soldiers, parasites, courtesans, revxjllcrs, 
and a favourite figure already drawn by Aristophanes^ — the 
self-coiKTited ('ook. In style it neres.sariJy inclined to become 
more easy and conversational and to subsliliite insinuation for 
ins I'ctivo ; while in that branch which was devoted to the parody- 
ing of tragic myths its purpose may have been to critu'ize, but 
its i;lTect must liave been to degrade. This species of the comic 
art had found favour at Athens already before the close of the 
great civil war ; its inventor was the Thasian Hegemon, w'hcxsc 
fUoinuth in was amusing the Athenians on the day when the 
news arrived of iht! Sicilian disaster. 

‘ Und.s. 

“ St mills. The ChitririJe (airainst ('inesias). 
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in. New comedy, which is dated from the establishment of 
the Macedonian supremacy (338), is merely a further development 
of Middle, from which indeed it was not distinguished 
till the time of Hadrian. If it.s favourite types w'cre 
more numerous, including the captain (of mercenaries) 

— the original of a Imig line of comic favourites — ^the cunning 
slave, &c., they were probably also more conventional. New 
comedy appears to hiive first constituted love intrigues the main 
subject of dramatic actmns. The most famous of the sixty-four 
writers said to have l)elonged to this period of comedy were 
Piulemon (fi. from 330), Menander (342-329) and his contem- 
porary Diphilus. Of these authors wo know something 
from fnigments, but more from their Latin adapters 
Plautus and Terence. As comedians of character, g„aer. 
they were limited by a range of types which left little 
n^ojn for originality of treatment ; in the construction of their 
plots they were skilful rather than varicid. In style, as well as 
to some extent in ctjuistruction, Menander seems to have taken 
Ivuripides as his model, infusing into his comedy an element of 
moral and sentimental reflection, which refined if it did not 
enliven it. 

New comedy, and with it Greek comedy proper, is regarded as 
having cottu^ to an end with Posidippus (fi. c. 280). Other 
comic writcMs of a laU^r date arc, however, mentioned, _ 
among them Rhintlu.)!! of 'J'arentiim (fl. r, 300), whose 
mixecJ com])ositions hav(! Iveen ('.ailed by various names, 
among them hy that of “ phlyacographics ’’ (from phlyax, idle 
chatter). He was succeeded by Sopater, Sotades and others; 
but the dnunatic ckjinenl iu these (jflen ob.sccne, but not perhaps 
altogether friv'olous, trav(.!sti(‘s is not always (dearly ascertainable. 
It is eerUiin that Greek (Ximedy gradually ceas(id to be pro- 
ductiv'c ; and though even in its original form it long continued 
to he a(!tod in imperial Rome, these are phases of its history 
which may here be passed by. 

The religious origin of the Attic drama impresses itself upon 
all its most peculiar features. 'I'hcatriail perform ancles were 
held at Athens only at fixed seasons in the early part 0/ 

of the year- -at the Bacchic festivals of th(^ country religious 
Dionysia (vintage), the J.enaea (wine- press), probabl)^ origin ot 
at the .Vnthesteria, and al>ove all, at tht! Gnjal. i)ionysi;i, 
or the Dionysia par rxrrllrnre^ at the end of March ^ 
and beginning of April, when in her most glorious tigc Athens 
was crowded with visil(vrs from tlu! islands jincl cities of her 
federal empire. As a p;irt of religious worship, the performarK'CJS 
t(jok place in a saered locality the Lautann on the south- 
eastern declivity of the AfToj)olis, where the first wine-])ress 
{laws) was said to have been set iij), and where now an altar of 
Bacchus (Ihyuu'le) formed the centre of the theatre. For the 
same reason the exhibitions claimed the attendance of the whole 
population, and room was therefore provided on a grand scale — 
according to the Platonic Socrates, for “ more than 30,000 ” 
sp(!ctators (see Theatrb:). The performances lasted all clay, 
or were at k^ast, in accordance with their festive character, 
extended to as great a length as possible. To their religious 
origin is likewise; to be attributed the fact that they were trijaled 
as a matter of state concern. The cx|icn.scs of the chorus, w'hich 
in theory roj)resented the people at large, were d(!frav'ed on Ivchalf 
of the state hy the litur^ie.s (public services) of wealthy citizens, 
chosen in turn hy the triives to l)e choraffi (leaders, i.e. providers 
of the chorus), the duty of training being, of course, deputed by 
them to professional persons {chanididascali). Publicly appointed 
and s\vom judges decided between the merits of the dramas 
produced in competition with one another : tlie successful poet, 
performers and choragus \vere crowmed witli ivy, and the last- 
named was allowed at his own expense to consecrate a tripod 
in memor}>' of his vi('tory in the neighbourhood of the sacred 
Bacchic enclosure. Such a monument— -one of the most gra(^eful 
relics of ancient Athens - still stands in the place where it was 
erected, and recalls to posterity the victory of Lysicrates, 
achieved in the same year as that of Alexander on the Granicus. 
The dramatic exhibitions being a matter of religion and state, 
the entrance money (theoricum), >vhich had been introduced to 
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prevent overcrowding, was from the time of Pericles provided out 
of the pul)lic treasury. The whole population liad a right to its 
Jiacchic holiday ; neither women, nor hoys, nor slaves were 
excluded from theatrical spectacles at Athens. 

'rhe religious cluiracler of dramatic perfe^rmances at Athens, 
and the circumstances under which they accordingly took place, 
likewise determined their externals of costume and 
scenery. The actor's dress was originally the festive 
maery. Dionysian attire, of which it alvrays retained the gay 
and variegated hues. 1’he use of the mask, sur- 
mounted, high over the forelajad, by an ample wig, was due to 
tlie actor’s appearing in the open air and at a distance from most 
of the spectators ; the several species of mask were elaborated 
with great care, and adapted to the different types of theatrical 
character, 'riie ctdhunmsy or thick-soled boot, which further 
raised the height of the tragic actor (while the comedian w'ore 
a thin-soled boot), was likewise a relic of Tiacchic costume. 
The scenery was, in the simplicity of its original conception, 
suited to ofKin-air performances ; but in course of lime the art 
of scenc-t)ainting came to be highly cultivated, and movable 
scenes were contrived, together with machinery of the ambitious 
kind re(|uired by the Attic drama, w'hether for bringing gods 
down from heaven, or for raising mortals aloft. 

On a stage and among surroundings thus conventional, it 
might seem as if little scope coiild have been left for the actor’s 
Acton though the demands made upon the Attic 

actor differed in kind even from those made upon his 
Roman successor, and still more from those w'hich the histrionic 
art has to meet in modern times, they were not the less rigorous. 
Mask and buskin might increase his stature, and tin; former might 
at onee lend the appropriate (Expression to his appearance and 
the necessary resonance to his voice. Jhit in declamation, 
dialogucE and lyric passage, in gesticulation and movement, 
he had to avoid the least violation of the general harmony of the 
performance. Yet it is clear that the refinements of by-play 
must, from the nature of tlie case, have he,vn impossil)le on the 
Attic stage ; the gcisticulation must have been broad and 
massive ; the movement slow, and the grouping hard, in tragedy ; 
and the weighty sameness of the recitation must have had an 
effect even more solemn and less varied tlian the half-chant 
whicli still lingers on the modern sbige. Not more than three 
a(Etors, as has becai seen, appeared in any Attic tragedy. The 
actors were provided by the poet ; perhaps the performer of 
th(i first |)arts (protagonist) was ])aid by the state. It was tigain 
a result of the n?ligi()iis origin of Attic dramatic perfonnances 
and of the public importance attached to them, that the actor’s 
profession was held in high esteem. 1'hcse. artists were as a 
mattiEi- of course free Athenian citizcEus, often the, dramatists 
themselves, and at times were employed in other branches of 
the public service. In later days, when tragedy had migraliMl to 
Alexandria, and when theatrical entertainmc’nts had s])rcacl over 
all the Hellenic world, the art of acting seems to have reached 
an iinprec(Edented height, and to have taken an extraordinary 
hold of tlie public mind. Synods, or c()TU[)anies, of J)i(»nysian 
artists abounded, w^ho were in ]>ossession of various prnijrf^cs, 
and in one instance at least (at l\a'gamurn)of rich endowments. 
The most important of tlu^sc was tlie Ionic company, cstalilished 
first in 'leos, and afUirwards in Lebedos, near ( xilophon, whicli is 
said to have lasted longer than many a famous state. Wc like- 
wise hear of strolling companies performing in partibus. Thus it 
came to pass that the vitality of some of tlic masterpieces of 
the Greek drama is without a parallel in theatrical history ; while 
Greek actors were undoubtedly among the principal and most 
effective agents of the spread of literary culture through a great 
part of the known world. 

The theory and technical system of the drama exercised the 
critical powers both of dramatists, such as Sophocles, and of the 
WHten among Greek philosophers. If Plato touchcal 

tbo theory the subject incidentally, Aristotle has in his Poetics 
of the (after 334) included an exposition of it, which, mutilated 

ammo. formed the basis of all later systematic in- 

quiries. The specialities of Greek tragic dramaturgy refer above 


all to the chorus ; its general laws are those of the regular drama 
of all limes. Tht^, thec^ries of AristolU* end other earlier writers 
were elaborated by the Alexandrians, many of whom doubtless 
combined example with priH:i‘pt ; they also (hEvoted themselves 
to commentaries on tluE old masters, such as those' in which 
Didymus (r. 30 «.(\) abundantly excelled, and collected a vast 
amount of learning on dramatic composition in general, which 
w^as doomed to perish, with so many other treasures, in the fliunes 
kindled by religious fanaticism. 

8. Roman Drama 

In its most productive age, as well as in the times of its decline 
and decay, the Roman drama exhi!)ils th(E continued ccx'xistence 
of native forms by the side of those imported from Greec'c-- 
eitlicr kind being necessarily often snbjcTt to tin- inlluence of 
the other. Italy (with Sicily) has ever bexm the native land of 
acting and of sc'enic representation ; and, though Roman 
dramatic literature at its height is l)iit a faint retlex of Grec'k 
examples, there is perliaps no branf^h of Roman literary art 
more congenial than this to the soil whence it sprang. 

Quick observation and apt improvisation have always b(?en 
distinctive features in the Italian character. I’hus in iIke rural 
festivitit's of Italy there deviElopcEcl from a very early 
period in lively intermixture the elements of tlie 
dance, of jocular and abusive sucEcc'ssion of song, /arms, 
speech and dialogue, and of an assuTnj>!ion c.f (diaracter 
such as may be witnessed in any ordinary diah'gue carried on 
by southiTn Italians at the presimt day. Not 1(ess indigenous 
Avas the invariabli; aecompanimenl of iIke music of the, ihile 
(tibia). The occasions of these half obligatory, half im])n)iuplu 
festivities were religious ('elebrations, public or privale among 
the latter more (EspcHrially w'cddings, wliich have* in all a;»(‘s becEii 
provocative of demonstrative mirth. 'I'iie so-called Fcsmiiiinr 
verses (from hesc'ennium in southern Kl.rmia, and very possibly 
connect(xl with jasrinum-- phatlos), wdiich wi.Tc aflerwards con 
fined to weddings, and ultimately suggested an elaborate species 
of arUst.i(‘, poetry, never merged into actual dramatie perform 
Jinccs. In the satnrar, on the other hand --a name 
originally suggested by l.h(‘ goatskins of the shejiherds, 
but from primilivtE times conmrted with the “ fulness ” of both 
j)crformers and performanciE- there seems from IhtE first, to have 
been a dramatics dement ; lh(?y wen' prob{d)ly comic songs or 
stories recited with gesticulation and the invariable flute, ac- 
companiment. Introrlured into the city, these cntcTlaimnents 
received a n(‘w im|)ulse from tin? performances of tlic l''truscau 
players (Indioncs) whii had been brought into Rome? when scenic 
games (/«(// .vrc///V:/) w(?rc introduced there in 364 n.c'. for ])urposes 
of religious jiropitialiou. These? (b)i\lrioiirsy as tliey 
were called at Rome f/.v//7 had l)(?cn lln ir nativf? name), 
who have harl the privileges of transmitting their anj)cllalloii to 
the entire histrionic art .and its juaiii'ssor.., were; at first only 
elaimers and pantomimists in a city where their speech wa;i c\olic. 
Ihit thi.*ir j)erformfinc»‘s cucourag(?il and di‘vclo|ied those of other 
players and mounlel)anks, so that alter the esiablishmenl <j| the 
regular drama, at Ronu? on the (irea-k mode*!, the sultnur came, to 
be performed as farcical altcr-pie.re*s (rW/V/), until tfjcy gave 
wav to other species. Ajriong these tlu? minii woe at Rome 
pnibiilily coe.-val in the?ir beginnings with the stage 
itse?lf, where those w'ho performed lliem wa?re? afi'*r- 
wards known under the same name?, possibly in the place of an 
older appellation (plant pedes ^ barc-footcfl, rcpres(?ntativ(?s ol 
slaves and humble folk). 'J1u?se loose farce?^ a.fti:r I leing proVxd »ly 
at first perh^rmed indep(?ndcntly , wt?nE then playe-d as after 
pieces, till in the imperial periexl, when they reasserted th? ir 
predorninance, tliey were again produceid independently. At 
the close of the repiibliain period the minrus found its way ijito 
literature, thrnugli D. ladxrius, C. Matins and l^iibfilin:* Syriis, 
and was assimilated in both form and subjects to other v;i.rie.t.ies 
of the comic drama— pn?s('rving, howeven*, as its distinctive 
feature, a preijxmdcrance of the mimic or ge.niculatory erlement. 
Together with the panlomimns (see below) the mimits conlimicrl 
to prevail in the days of the Empire, Jiaving transferred its 
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original grossness to its treatment of mythological subjects^ 
with which it de^ilt in accordance with the demands of a ** lubrique 
and adulterate age.” As a matter of course, the mimus freely 
borrowed from other species, among which, so far as they were 
of native Italian origin, the Atellane fables (from Atella 

te mame. Campania) call for special mention. Very probably 
of Oscan origin, they began with delineations of tlie life of small 
towns, in which dramatic and other satire has never ceased to 
find a favourite siiliject. The principal personages in these living 
sketches gradually assumed a fixed and conventional character, 
which they retained even when, after the final overthrow of 
Campanian indei)endence (210), the Aiellanae had been trans- 
planted to Rome. Here the heavy father or husband (pappus), 
the ass-cared glutton (marcus), the full -cheeked, voracious 
chatterbox (bucro), and the wily sharper (dor semis) be(!amc 
accepted comic types, and, with others of a similar kind, were 
han(led down, to reappear in the modern Italian drama. Jn 
th(;se characters lay the essence of the Atellanae : their plots 
were extremely simple ; the dialogue (perhaps interspersed with 
songs in the Saturnian metre) was li^ft to the performers to 
improvise. In course of time these plays assumed a literary 
fonn, being elaborati^d as after-pieces by Lucius l^omponius of 
llononia, Novius and other authors; but under tlie Empire 
they were gradually absorbed in the pantomimes. 

'J'he regular, as distinct from the poj)ular, Roman drama, 
on the other hand, was of foreign {ix. (In^ek) origin ; and its 
Origin of history, at all eviaits, attaches itself to more or 

tbn regular fixed dates. It begins with the year 240 B.C., 
Roman when at the ludi J\*omam, held with unusual splendour 
drama. I'unic War, its victorious conclusion 

was, in ac<;ordance with Macedonian precedent, celebrated by 
th(5 first production of a tragcsly and a comedy 011 the Roman 
stage. The author of both, who ai^peared in person as an actor, 
was Livius Androniciis (b, 278 or earlier), a native of the (Ireek 
city of Tarenturn, where live Dionysiac festivals enjoyed high 
popularity. His models were, in tragedy, the later Greek 
tragedians and tlieir revisions of the three great At tic masters ; 
in (Mimedy, we may feel sure, Menander and his school. Greek 
examples continued to dominate the regular Roman drama 
during the whole of its course, even when it resorted to native 
themes. 

The main features of Roman tragi.^dy admit of no doubt, 
although our conclusions respecting its earlier progress are only 
derivixl from analogy, from sciittcred notices, especi<illy 
Romn^^ of the titles of (days, and from such fragments - mostly 
tragedy. have come down to us. Of the known 

titles of the tragi?dies of Livius Androniciis, six belong 
to the Trojiui cycle, and this preference consistiaitly maintained 
itself among the tragedians of the “ 'frojugenae ” ; nc^xt in 
popularity seem to have been the myths of the house of Tantalus, 
of the f’eiopidae and of the Argonauts. Tlie dislinclions drawn 
by later Roman writers between the styles of the tragic poets 
of the republican period must in general be taken on trust. The 
Campanian Cn. Naevius (fl. from 236) wi'ote comedies as well as 
tragedies, so that the rigorous sefiaration observed among tlie 
Greeks in the cultivation of the two dramatic species was at first 
neglected at Rome, llis realistic t(‘ndeiicy, displayed in that 
fondni^ss for political allusions which brought upon him the 
vengeance of a noble family (tlie Metelli) incapable of under- 
standing a joke of this description, might perhaps under more 
favourable circumstances have led him more fully to develop a 
Praetexta tragic species invented by him. But the jahula 
’ praetexta or praetextata (from the purjilc-bordcTed 
rolie worn liy higher magistrates) was not destined to Ijecome 
the means of emancipating the Roman serious drama from the 
(‘ontrol of Grc'ck examples. In design, it was national tragedy 
on historic subjects of patriotic interest — which the Greeks had 
treated only in isolated insUinces ; and one might at first sight 
marvel why, after Naevius and his successors had produced 
skilful examples of the species, it should have failed to over- 
shadow and outlast in popularity a tragedy telling the oft-told 
foreign teles of Thel)es and .Mycenae, or even the pseudo-ancestral 


j story of Troy. But it should not be forgotten to how great an 
extent so-called eju’ly Roman history^ consisted of the traditions 
of the gentes, and how little the party -life of later republican Rome 
lent itself to a dramatic treatment, likely to be acceptable both 
to tlie nobility and to the multitude. As for the emperors, the 
last licence they would have permitted to the theatre was a free 
popular treatment of the national history ; if Augustus prohibited 
the publication of a tragedy by his adoptive father on the subject 
of Oedipus, it was improbable that he or his successors should 
have sanctioned the performance of plays dealing with the 
earthly fortunes of Divus Julius himself, or with the story of 
Marius, or that of the Gracchi, or any of the other tragic themes 
of later republican or imperial history. The historic drama at 
Rome thus had no opportunity for a vigorous life, even could 
tnigcdy have severed its main course from the Greek literatu ro- 
of which it has been wtII called a “ free-hand copy.” The 
praelcxlac of which we know chiefly treat — possibly here and 
there helped to form ^—legends of a hoary antiquity, or celebrate 
battles chronicled in family or public records-; and in the end 
the .species died a natural death.-' 

Q. Ennius (230 168), the favourite poet of the great families, 
was cjualified by his Tarentine education, which taught the Oscan 
y until the (ircek as well as the Latin Umgue (so that 
he iKiastf^d “three souls”), to bircome the 
exjxment of the llellenizing tendencies of his successors. 

Roman society. Nearly half of the extant names of 
his tragedies belong to the Trojan cycle ; and Euripides was 
clearly his favourite source and model. M. Pacuvius (h. r. 229), 
like luinius subject from bis youtli up to the influences of Greek 
civilization, and the first Roman dramatist who devoted himself 
exclusively to the tragic drama, was the least fertile of the chief 
Roman tnigedians, but was regarded by the ancients as indisput- 
ably superior to Ennius, lie again was generally (though not 
uniformly) held to have been surpassed by L. Accius (b. 170), a 
learned scholar and prolific dramatist, of whose jilays 50 titles 
and a very large nunilier of fragments have biiiai preserved. 
The (days of the last-named three poets maintained themselves 
on tlie stage till the close of the rej>ul>lic ; and Accius was (pioled 
by the emperor Tiberius.'* Of the other tragic writers of the 
republic several were dihtla 7 iii—^i\vh as the great oral-or and 
eminent politician C. Julius Stralxi ; tlie cultivated oflieer 
Q. Tullius Cicero, who made an attempt, disapproved liy liis 
illustrious brollier, to introduce the satyr-drama into the Roman 
theatre ; L. Cornelius Balbus, a Caesarean (lartisan ; ami finally 
C. Julius ('aesar himself. 

Tragedy continuiul to be cultivated under the earlier emperors ; 
and one author, the famous and ill-fated L. Annaeus Seneca 
(4 B.c.-A.i). 65), left beliind him a siirics of works seneca 
which were to exercise a paramount influence upon the 
beginnings of modern tragetly. In accordance with the character 
of their author’s (irose-work, they exhibit a strong predominance 
of the rhetorical clement, and an artifieiality of style far removed 
from that of the poets Sophocles and Euripides, from whom 
Seneca derived his themes. Vet he is interesting, not only by 
Ihe.'^e devices and by a “ sensational ” choice of themes, but also 
by a quickness of treatment which we may call “ modern,” a 
quality not easily resisted in a dramatist. The rnctrification of 
his plays is very strict, and they were doubtless intended for 
recitetion, wdiethcr or not also clcsigned for the stage. A few 
tragic poets are mentioned after Seneca, till about the reign of 
Domitian (Si ■ 96) the list comes to an end. The close of Roman 
tragic literature is olwcurer than its beginning ; and, while there 
are, traces of tragic performances at Rome as late as even the 
6th century, we are ignorant how long the works of the old 

* Nacvhis, Lu/ms {The Wolf) ; h'omtdus ; Ennius, Sahinae {The 
Sahine IVomev ) ; Accius, Brutus. 

Naevins, Clastidium [Murcelhts ?) ; Ennius, Ambracia', I’acnvius, 
Paulus ; .Accius, Aeneadae {Dcciits ?). 

* Balbns's Ttrr {The Mission)^ an isolatod play on an epi.so<lc of the 
I'harsalian campaign, seems to have been conii>ose(l for the more 
private delectation of its author and hero. Ociuviit^ a kilo f-raatexia 
ascribed to SiMiwa, was certainly not w'ritten by him. 

* “ Oderint diini metuant “ {Atreus). 
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masters of Roman tragedy maintained themselves on the 

StJlgC. 

It would obviously be an error to draw from the plays of 
Seneca conclusions as to the method and style of the earlier 
Character- writers. In general, however, no important changes 
latica ot seem to liave occurred in the progress of Roman tnigic 
Roman composition. The later Orcek plays remained, so far 
tragedy, gathered, the models in treatment; and, 

inasmuch as at Rome the several plays were performed singly, 
there was every inducement to make their action as full and 
complicated as possible. The dialogue-scenes {diverbia) appear 
to have been largely interspersed with musical passages {cantica ) ; 
but the effect of the latter must have suffered from the barbarous 
custom of having the songs sung by a boy, placed in front of the 
flute-player {cantor), while the actor accompanied them with 
gesticulations. 'J‘he chorus (unlike the (Ireek) stood on the sbige 
itself and seems occasionally at least to have taken part in the 
action. But the whole of the musical element can hardly have 
attained to so full a development as among the (Ireeks. The 
divisions of the action appear at first to have been three ; fn)m 
the addition of prologue and epilogue may lan^e arisen the 
invention (prol)ably due in tragedy to Varro) of the fixed number 
of five acts. In style, such influence as the genius of Roman 
literature could exercise must have been in the direction of the 
rhetorical and the pathetic ; a superfluity of energy on the one 
hantl, and a defect of poetic richness on the other, can hardly have 
failed to characterize these, as they did all the other productions 
of earlier Roman poetry. 

Jn Roman comedy two difTerent kinds — respectively called 
palliaia and inm well-known names of tlress—were dis- 

tinguished, -the former treating Greek subjects and 
Ronwn iT^itatiug Greek originals, the latter prrifessing a native 
comedy, character. 'J’he palliaia souglit its originals es|KM:ialIy 
in New Attic comedy ; and its authors, as they 
advancetl in relmeTnent of style, became more and more de- 
pendent u])on thiir models, and unwilling to gratify tlie coarser 
tastes of th(‘ public by local allusions or gross season- 
^ ings. But tlial kind of comedy wdiieh shrinks from 

tin; J ude breath of popular applause usually has in the end to 
give way to less scjuearnish rivals ; and thus, after the species 
had been cultivated for about a century (c. 250- 1 50 n.(\), palUalae 
ceased to be composed except for the ainuscnusnt of select circles, 
IhoLigli the works of the most successful authors, l*lautus and 
Terence, kept the stage even after tlie establishment of the 
empire. Among the earlier writers of pallialae were the tragic 
poets Androniciis, Naevius and Ennius, but they were alike 
Plautus ^ • Mnecius Plautus (25.^ -184), nearly all 

of wliose comedies esteemed genuine by Varro — iu»t 
less than 20 in number — have l)een preserved, though twelve of 
them wtire not known to the modern world before 1429. lie 
was exclusively a comic poet, and, though he borrowed his ydots 
from the Greeks — from Diphihis and Philemon apparently in 
preference to the more refined Menander — there was in him a 
genuinely natiomd as well as a genuinely popular element. 
Of the extent of his originality it is impossible to judge ; yiroliably 
it lies in his elaboration of types of character and the comic turns 
of his dialogue rather than in his plots. Modem comedy is 
indebted to him in all these points ; and, in ccmsctjuence of 
this fact, as well as of the attention his text has for linguistic 
reasons received from scholarship both ancient and modern, 
his merits have met with quite their full share of recognition. 
C^ecilius Statius (an Insubrian brought to Rome as a captive 
c. 200) stands midway between Plautus and Terence, but no 
Terence P*^y® remain. P. Terentius Afer (c. 185-159) 

was, as his cognomen implies, a native of ( arlhagc, of 
whose conqueror he enjoyed the patronage. His six extant 
comedies seem to he tolerably close renderings of their Greek 
originals, nearly all of which were plays of Menander. It was 
the good fortune of the works of Terence to be preserved in an 
exceptionally large number of MSS. in the monastic libraries 
of the middle ages, and thus (as will be seen) to become a main 
link between the ancient and the Christian drama. As a 
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dramatist, he is distinguished by correctness of style rather than 
by variety in his plots or vivacity in his cliaraclers ; his chief 
merit—and at the same time the quality which has rendered him 
so suitable for modern imitation— is to bt! sought in the polite 
ciise of lus dialogue. Jn general, the main features of the pallialae, 
which were divided into five acts, aie those of tlu? New ('umedy 
of Atliens, like which they had no chorus ; for purposes of 
explanation from author to audieiu'e the prologue suificed ; 
the Roman versions were probably terser than their origifials, 
which they often iiltcred by the process called contami nation. 

The tof^atae, in the wider sense of the term, included all 
Roman plays of native origin- -among the rest, tlu* praetexlae, 
in contradistinction to wijich and to the transient 
species of the trabeatac (from the dress of the knights) ®^*^*®* 
the comedies dealing with the life of the lower classes were 
afterwards called tabernariae (from iaherna, a shop), a njiine 
suited by some of their extant titles,* while others point to 
the treatiucait of provincial scenes.- The looafa, which was 
necessarily more realistic than tlie palliaUiy and doul)tless fresher 
as w(‘U as coarser in toiu^, llourislu^d in Roman literalure betwe(Mi 
370 and 80 n.c. In this species Titinius, all whose plays bear 
Iwatin titles ami were tal)ernariac, was succeeded by the more 
refined I.. Afranius, who, though still choosing national subjects, 
.seems to ha\’c treated them in the spirit of Menandei'. IJis 
plays continued to be performed iind(T the empire, tluujgh wn’lh 
an admixture of elements derived from that lower spei-ies, the 
pantomime, to which they also were in the end to succumb. 
The Romans likewise adoj)ted the buricsfjuc kind «)f tomedy 
called from its inventor Rhiuthonica , and by other names (sije 
above). Jhit with them, the general course of the drama, which 
with the Greeks lost itself in tl»e sand, <’oiild not fail to lu^ merged 
into the flood. 

Tlie end of Roman dramatic literature was dilettantism and 
criticism ; the end of tlie Roman drama was spe« tacle and 
.show, buffoonery and scn.sual allurement. It was for 
tliis that the theatre had pass(jd thiDugh all its earl\' 
troubles, when the political puritanism of the old theatre 
sc'.hool had upheld tlie martial gana^s of tlie einuis 
against the enervating influence of the stage, in those days the 
guardians of Roman virtue had sought to diminish the attractions 
of tlie theatre by insisting upon its remaining as uncomfortable 
as [Kissible ; liut as was usual at Rome, the privileges of the uy)]KT 
orders were at last extended to the population at large, though 
a separation of clas.ses continued to be characterist ic of a Roman 
audience. 'I'he first permanent theatre erected at Rome was that 
of ('n. Poinpeiiis (55 n.c.), which contained nearly 18,000 seat.-. ; 
but men of tliis the port ion allotted to the performers {sruena) 
was of wood ; nor was it till the reign of 'J'iberius (.a.d. 22) that, 
after being burnt down, the edifice was rebuilt in stone. 

Though a species of amateur literary censorsliip, introduced 
by Pompeius, became customary in the Augustan age, in general 
the drama’s laws at Rome weri^ given by tlie drama’s 
patrons — in other words, the production of plays was 
a matter of private .spijeulation. The exhibitions were contract (d 
for with llie oflicials charged with the superintendenee of jMildic 
amusements (curalores ludortm ) ; the actors were slaves traiiufd 
for the art, mostly natives of southern Italy or Greece. Many 
of them ro.se to reputation and wealth, purcha.sed tlieir freedom, 
and themselves became directors of coinpanitjs ; but, though 
Sulla might make a knight of Roscius, and Caesar an<l his friends 
defy ancient prejudice, the stigma of civil disability {injamia) 
w'^as not removed from the profession, which in the great (lays of 
the Attic drama had been held in honour at Athens. But, on 
the whole, the social trciatincnt of actors was easy in the days of 
the early empire ; senators and knights actually appeared on the 
stage ; Nero sang on it ; and a pantamimtts was made praejedns 
urhi by Elagabahis. 

The actor’s art was carried on at Rome under conditions 
differing in other respects from those of the Grcjek llieatn;. 

’ Auf^ut \ Cincrarius [The Crimper) \ h'ullonia [The. Tulkr's 
Trade ) ; Lihertua [The Freedman) ; Tihicina [The Flute-Girl), 

“ Brundisinae ; Ferenlinatis ; Setina, 
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The Romans loved a full stage, and from the later period of the 
republic liked to see it crowded with supernumeraries. This 
accorded with their military instincts, and with the general 
grossness of their tastes, wliich led them in the theatre as well 
as in the circus to delight in spectacle and tumult, and to applaud 
Pompeius when he furnished forth the return of Agamemnon in 
the Clytaemnestra with a grand total of 600 heavily-laden mules. 
On the other hand, the actors stood nearer to the spectators in 
the Roman theatre than in the Greek, the stage (ptUpitum) not 
being separated from the first rows f)f the audience by an orchestra 
occupied by the chorus ; and this led in earlier times to the 
absence of masks, diversely coloured w'igs serving to distinguish 
the age of the characters. Roscius, however, is said (Ixjcause of 
an obii(|uity of vision which disfigured his countenance) to have 
introduced the use of masks ; and the retrograde innovation, 
though disapproved of, maintained itself. The tnigic actors 
wore the crept da, corresponding to the cothurnus, and a heavy 
toga, which in the praetexia had the purple lx)rdcr giving its 
name to the species. The conventional costumes of the various 
kinds of comedy are likewise indicated by their names. The 
comparative nearness of the actors to the spectiitors encouraged 
the growth of that close criticism of acting which has always 
been dear lo an Italian public, and which in ancient days mani- 
fested itself at Rome in all the ways familiar to modern audiences. 
Where tlicre is criticism, devices are apt to spring up for anticipat- 
ing or directing it ; and the evil institution of the claque is 
modelled on Roman precedent, typified by the standing conclu- 
sion “ plaudite! ” in the epilogues of the palliaiac. 

In fine, though the art of acting at Rome must have originally 
formed itself on Greek example and preccipt, it was doubtless 
elal)orated with a care unknown to the greatest Attic 
artists. Us most famous rei)resentatives were Gallus, 
AcMopaa. cii\hi\ after his emancijiation Q. Roscius Gallus (d. c. 

62 su\), who, like tlie great “ English Roscius,” 
excelled equally in tragedy and comedy, and his younger con- 
temporary dodius Aesoj)us, a Greek by birth, likewise eminent 
in both branches of his art, though in tragedy more particularly. 
Tloth tlu^se great actors arc said to have been constant hearers 
of the great orator Hortensius ; and Roscius wrote a treatise on 
the relations between oratory and acting. In the influence of 
oratory upon the drama are. ])er!iaps to be sought the chief 
among the nobler features Roman tragedy to which a native 
origin may l)e fairly ascribed. 

ij, UoW'NFALL OF THE (j.AS.SICAL DrAMA 

The ignoble end of the Roman — and with it of the ancient 
classical — drama has been already foresliadow'cd. The elements 
of dance and si)ng, never integrally united with the dialogue 
in Roman tragedy, were now altogether sejKirated from it. 
While it became customary simply to recite tragedies to the small 
audiences who continued (or, as a matter of courtesy, affected) to 
appreciate them, the panto mimus commended itself to the 
heterogeneous multitudes of the Roman theatre and lo an effete 
p ato riass by (•onfining tlie performance of the actor Xo 

tnimua. gesticulation and dancing, a chorus singing tla^ accom- 
panying t(*xt. 'JI1C species was developed with extra- 
ordinary success already under Augustus by Pylades and 
Jiathyllus ; and so popular were these entertainments that 
even eminent poets, such as Lucan (d. a.d. 65), wrote the librettos 
for the.se fabidae salticae (Imllets), of which the subjects were 
generally mythologi(‘al, only now and then historical, and chiefly 
of an amorous kind. A single masked performer was able to 
enchant admiring crowds by the art of gesticulation and move- 
ment only. In wliat direction this art tended, when suiting itself 
to the most abnormjil demands of a recklessly sensual age, may 
be gathered from the remark of one of the last pagan historians 
of the empire, that the introduction of pantomimes was a sign 
of tlie general moral decay of the world which began with tlie 
Mimua ^^t^ginning of the monarchy. Comedy more easily lost 
itself in the cognate form of the mimus, which sur- 
vived all other kinds of comic entertainments because of its 
more audacious immorality and open obscenity. Women took 


part in these performances, by means of which, as late as the 
6th century, a mima acquired a celebrity which ultimately 
raisetl her to the imperuil throne, and perliaps occasioned the 
removal of a disability which would have rendered her marriage 
with Justinian impossible. 

Meanwhile, the regular drama had lingered on, enjoying in 
all its forms imperial patronage in the days of the literary 
revival under Hadrian (117-138); but the perennial rhe drama 
taste for the spectacles of the amphitheatre, which and the 
was as strong at Byzantium as it was at Rome, and Cbriatian 
which reached its climax in the days of Constantine 
the Great (306-337), under whom the reaction set in, determined 
the downfall of the dramatic art. It was not absolutely extin- 
guished even by the irruptions of the northern barbarians ; but 
a bitter adversary had by this time risen into power. The whole 
authority of the Christian Church had, willioul usually caring to 
distinguish between the nobler and the looser elements in the 
drama, involved all its manifestations in a consistent condem- 
nation (as in Tcrtiillian’s l)e spectaculis, 200 c.), comprehended 
them all in an uncompromising anathema. When the faith of 
that Church was acknowledged as the religion of the Roman 
empire, the doom of the theatre was sealed. It died hard, 
however, both in the capitals and in many of the provincial 
centres of East and West alike. At Rome the last mention of 
spectacula as still in existence seems to date from the sway of the 
East-Goths under Theodoric and his successor, in the earlier 
half of the 6th century. In the capital and provinces of the 
Eastern empire the ilecline anti fall of the stage cannot be 
.similarly traced ; but its end is authoritatively assigned lo the 
peritid of Saracen invasions which began with the Omayyad 
dynasty in the 7th century. 

It cannot be pretended that the doom which thus slowly and 
gradually overtook the Roman theatre was undeserved. The 
remnants of the literary drama had long been oversliadowcd l>y 
entertainments such as both earlier and later Roman emperors — 
Domitian and Trajan as well as Galerins and (^)nst.antinc — had 
found themselves constrained to prohibit in the interests of public 
morality and order, by the bloody spectacles of the amphitheatre 
and by the maddening excitement of the circus. The art of 
acting had sunk into pandering to the lewd or frivolous itch of 
eye and ear ; its professors had, in the words of a most judicious 
modern historian, become “ a danger to the peace of lioiise- 
holders, as well as to the ju^ace of the streets ” ; and the theatre 
had contributed its utmost to tlie demoralization of a world. 
'I'he attitude taken up by the ('hristian Ghiirch towards the 
stage was in general as unavoidalilc as its particular expressions 
were at times heated by fanaticism or distorted by ignorance. 
Had she not visited witli her (Tindemnation a wildt;rne.ss of decay, 
she could not herself have become --what she litt le dreamt of 
becoming — the nursing mother of the new birth of an art which 
seemed incapable of regeneration. 

Though already in tlie 4th century sccnici had been excluded 
from the benefit of ('hristian sacraments, and excommunication 
had been extended to those who visited theat res insUMd 
of churches on Sundays and holidays, while the clergy 
were absolutely proliil^ited from entering a theatre, mimea. 
and though similar enactments had followed at later 
dates — ^yet the entertainments of the. condemned profession had 
never been entirely suppressed, and had even occasionally 
received imj^erial patronage. The legislation on the subject 
in the Codex Theodosianus (accepted by both empires in the 
earlier part of the 5th centur>') shows a measure of tolerance 
indicating a conviction that the theatrical profession could not 
be suppressed. Gradually, however, as they lost all footing in 
the centres of civic life, the mimes and their fellows became a 
wandering fraternity, who doubtless appeared at festivals 
when their ser\dces were required, and vanished again into the 
depths of the obscurity which has ever covered that mysterious 
existence — ^the stroll(?rs’ life. It was thus that these strange 
intermediaries of civilization carried down such traditions as 
survived of the acting drama of pagan antiquity into tlie 
succeeding ages. 
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While the scuttcrccl and persecuted strollers thus kept alive 
something of the popularity, if not of the loftier traditions, of 
Bcdeaima^ neither, on the other hand, was there an 

ileal and Utter ahseiicc of written compositions to bridge the 
monaatic gap between ancient and modem dramatic literature. 
literary midst of the condemnation willi which the 

drama. Christian Church visited the stage, its professors an<l 
votaries, we find individual ecclesiastics resorting in their 
writings to both the tragic and tlie comic form of the ancient 
drama, 'rhesc isolated j>rod net ions, which ijicludc the Xfturrui 
7racr\(i)i^ {Passion of Christ) formerly attribut(;d to St Oegory 
Nazianzen, and the Querolus, long fathered upon I’lautus himself, 
were doubtless mostly written for educational imrposes- 
whether Eurii)idcs and hycopliron, or Menander, Plautus and 
Terence, served as the outward models. The same was j)robably 
HroevHha famous “ comedi(?s ” of Hrosvitha, the 

Ilenedictine nun of Gandersheim, in Kastphalian 
Saxony, whic*h associate themselves in tlie history of (diristian 
literature with the sj)iritual revival of the lotli century in the 
days of Otto the Great. While avowedly imitated in form from 
the comedies of 'lerence, these religious exercises derive their 
themes— martyrdoms,^ and miraculous or otherwise sUsrtling 
conversions ■■ from the legends of Cliristian saints, 'riius, 
from ijerJiaps the 9II1 to the f2th centuries, Germany and France, 
and through the latter, by means of the Norman ('oruiuest, 
England, became acijuainLed with what may be called the, literary 
monastic, drama. It was no doubt occasionally ])orformed by 
the children under the care of monks or nuns, or l>y the religious 
themselves ; an exhibition of the former kind was tliat of the 
Play of St Katharine, acted at Durjstable about the year 1110 
in “ copes by the scholars of the Norniari (icoffrey, afterwards 
abbot of St Alliuns. Nothing is knowri concerning it except 
the fa(M. of its performance, which was certainly jmt regarded as 
a novelty. 

These efforts of the cloister came in timci to blend themselves 
with more popular forms of the early medieval drama. 'J’he 
rite joeu- agents in the transmission of these popular 

latores, forms were those mimes, whom, wh ile the repi‘eseiU:il ives 
Jongleurs, of more elaborate developments, the “ pantomimes ** 
minstrels, particular, had inevitalily succumbed, the Roman 
drama had left surviving it, iinextinguislied and unextinguishablc. 
Above all, it is necessary' to point out how in tin; long interval 
now in (jiK'stion — the “ dark ages,” which may, from tlie present 
point of view, be reckoned from about the 6t.h to the 1 1 l.h century 
— th(? T.atin and the 1 eutonic elements of what may be broadly 
designated as m(!dieval “ minstrelsy,” mon; or less inipereeptibh , 
coalesced. The traditions of the disestaldished arul disendowed 
mimus combined with the “ occupation ” of the Teutonic scop, 
who as a professional personage does not oc»:nr in the earliest 
Teutonic poelry, hut on the other hand is \'erv distinctly tracealdc 
under this name or that of the “gleeman,” in Anglo-Saxon 
literature, before it fell under tlie control of the Ghri.sl.iaii Church. 
H(t inflnenee and that of docile rulers, lK)th in ICngland and in 
the far wider area of the Frank empire, gradually prevailed even 
over the inherited goodwill which neit her Alfn‘d nor even Cliarles 
the Great had denied to the composite growth in wh.ich mimns 
and scop alike had a share. 

I low far the joculatores — which in the early middle ages c^xmc 
to be the name most widely given to tliese irresponsilde trans- 
mitters of a great artistic trust — kept alive the usage of entertain- 
ments more essentially dramatic than the minor varieties of 
their performances, we cannot say. In diflferent countries these 
entertainers suited thcmselvt^s lo different tastes, and with the 
rise of native literatures to different literary tendencies. The 
literature of the Irouhadotirs of Provence, which communicated 
itself to Spain and Italy, came only into isolated contact with the 
beginnings of the religious drama ; in northern France the 
jongleurs, as the joculatores were now callcil, were confounded 

' GalHcantis^ part ii. ; Sapientia. 

* Gallicanus, part i. ; Callimachus ; Abraham ; Paphnutius, 
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with the trouveres, who, to the accompaniment of vielle or harp, 
sang the chansons dc gvste commemorative! of deeds of war. 
As appointed servants of particular houseliolds they were here, 
and afterwards in l^ngkmd, called mencslrds (from minisUrialcs) 
or minstrels. Such a histrio or mhntts (as he is called) was 
Taillefer, who rode first into the fight at Hastings, singing his 
songs of Roland and Charlemagne, and tossing lus sworel in the 
air and catching it agjiin. Jn hhiglancl such accomplished 
minstrels easily outshone thi! less versatile glecTnen of pre- 
Norman times, and one or two of Ihern appeared as landholders 
in Domesday Book, and many enjoyed the fa\ our of the Norman, 
Angevin and Plantageni?t kings. But here, as elsewheri!, th<! 
humbler members of the craft siient their lives in strolling from 
castle lo convent, from villagtNgreen to city-street, anil there 
cxhilnting their skill as dancers, tumblers, jugglers projier, and 
as masquers and conductors of bears and other duinl) contributors 
to popular wondiT and merriment. Their only dianec of survi>*al 
finally came to lie in organization under the protiuaion of powerful 
nobles ; Init when, in tin? 15th century in England, coinpa.nies of 
players issued forth from towns and villages, the j)rof(\ssion, 
in so far as its members had not secured preference, sluv itself 
threatened with ruin. 

In any attempt to explain the transmission of dramatic 
ek^ments from pagan to ('hristian lim(?s, and the influence 
exfTcised by this transmission upon tlio lieginriings of 
the medieval dniina, account should finally l)c takvn and adapt- 
of the ])ertinaciou.s survival of jiopular festive rites iiui\ations of 
ceremonies. From the days of Ciregory the Great, 
from the end of the (>th century onwards, the Weshim cercmoniea 
Church lolcTated and (!ven attracted to her oyiY\and 
festivals popular ('ustonis, significant of rejoicing, 
which were in truth relies of heathen ritual. Such were the 
Mithraie feast of the 25th of December, or the egg of kkistre-tidc, 
and a multitude of Celtic or 'reutouic agricultural ('(^nMiionies 
'riiese rites, originnlly symlxiliiral of j)ropitiation or of weathiT- 
iv.agic, were of a semi-(lramalie nature— such as the dij)ping of 
lh(! neck of corn in water, sjirinkling holy drops iijxm persons 
or animals, procirssions of beasts or men in beast-masks, (Ircssing 
trees wil’ Powers, and tlj(! liki‘, but ab(n e all cc^rernonial dam'cs, 
often ill disguise. 'J’he sword-dance, recorded by 'lacilus, of 
wJiich an important feature was the syrnliolic tlireat of death to 
a victim, endured (though it is rarely ineutionei.1) to thi? later 
middle ages. By this time it had attracted to itself a variety of 
additional featun*s, iind of characters familiar as paciMggers, 
mummers, rnorris-damxTS (probably of distinct origin), who 
c!onlinually enlarged the scope of their performances, esju-cially 
as regarded their comic element. Tlie dramatic ‘‘ expulsion of 
death,” or winter, l)v the destniction of a lay-figure — eornmon 
through western l’'airo|)e aliout the Stii ccritury - seems con- 
nected with a mori* elaborate rite, in wliii h a disguised performer 
(who perhaj)S originally represented simimer) was slain ami 
afterwards re\ ived (the Pfmiisll, Jack in the Green, or Green 
Knight), 'this rcjiiescaitaiiim, aftcT accjuiring a comic com- 
plexion, was annexed !>)■ the character dancer.., who about the 
i5tli century took to adding still livelier incidents from song.s 
treating of jiopular heroi.'S, such as St George a-iul Roliin I iood ; 
which latter found a place in the f(!slivities of Tvlay I )ay with their 
central figure, the May (Juee.n. The earliest eeremonial obsta- 
vances of this sort were clearly conmcled with pastoral and 
agricultural life ; but the inhaliitaiits of th<‘ towns also came 
lo have a share in them ; and so, as will be seen later, did the 
clergy. They were in particular responsible for the buffooneries 
of the feast of fools (or assi:s), which enjoyrxj the greatest popu- 
larity in France (though proti?sts against it are on record from 
the iith century onwards lo the 17th), but was well known from 
London lo ('onstantinofile. 'J'his riotous New-Year's celebration 
was probably diTived from the ancient Kalend feasts, which 
may have berjueathed to it both the hobby-hors.e amJ the lord, 
or bishoj), of misrule. In the ifith century the fea.st. of fools was 
combinerl with the elaborate festivities of courts and cities 
during the twelve Christmusfeast-days — the season whimllj rough - 
out the previous two centuries l 5 ie “mummers” especially 
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flourished, who in their disguisings and ^‘visercs'" began as 
dancers gesticulating in dumb-show, but ultimately developed 
into actors proper. 

Thus the literary and the professional element, as well as that 
of j)()|jular festive usages, liad survived to become tributaries 
to the main stream of the early Christian drama, 
direct source in the liturgy of the Church 
Mourceot its(‘lf. 'I’he service of the Mass contains in itself 
ibe dramatic elements, and combines with the reading 

•”edl 9 VBi „f portions of Scripture by the priest- its “ epical ’’ 
7 rmma^ parl.--a lyrical ” part in the anthems and responses 
of the c()ngregati(»n. At a very early period — certainly 
already in the 5tli century — it was usual on special occasions to 
increase the attractions of puldic worship by living pictures, 
illustrating tlie Gospel narrative and accompanied by songs ; 
and thus a certain amount of action gradually introduced itself 
into the service. 'J’he insertion, before or after sung portions 
^ of the service, of tropes, originally one or more verses 

ropen, texts, usually serving as introits and in connexion 
with the gospel of the day, and rcfcitcd by the two liulves of the 
choir, naturally ](;d to dialogue chanting ; and this was frequently 
accompanied liy illustrative fragments of action, such as drawing 
down the veil from Ixifore llie altar. 

'riiis j)ractice of interpolations in the olFices of the church, 
which is atlcstc^d hv texts from the 9th century onwards (the 
.so-called “ VViiK^hester tropes'* belong to the loth 
uturxicai nth), progHfssed, till on the great festivals of the 
myuiery. oburcli the epical juirt «)f the liturgy was s} stematically 
connected with spectacular and in some measure 
mimical adjuncts, the lyrical accMunpanimeut being of course 
retaimM.I. 'rinis the liturgical mystery— i\\i\ earliest form of tlic 

C'hristian drama was gratlually culled into existence. This hud 

certainly been ae.eom\Aished as early us the loLh century, when 
on great eccU'siastic'al festivals it was customary for the priests 
U» perft»rm iu the churches these olTices (as they were called). 
The whole Master story, from the burial to Emmaus, was thus 
presented, the Maries and the angtjl adding their lyrical planclns ; 
while the surroundings of the Nativity the Shepherds, the 
Innociiits, tVc. were linked with the Shepherds <jf Epiphany 
by a recitation of “ Prophets,” including Vergil ami the Sibyl, 
before long, from the uth century onwards, mystiries, as they 
were called, were produced in Prance on scriptunil subjects 
umumnected with tlie great ('hurch festivals such iis the Wise 
and Foolish Virgins, Adam (with the fall of Lucifer), Daniel, 
Lazarus, ^vc. (oinpositions on the last-named two theim;s 
remain from the hand of one of the very earliest of medieval 
play-writers, Ililariiis, who may have been an Englishman, 
and who certainly studied uiuler Abelard. He also wrote a 
” miracle ” of St Nicholas, one of the most widely popular of 
medieval saints. Into the pieces founded on the Scripture 
narrative outside characters and incidents were occasionally 
introduced, by way of diverting the audience. 

'Lhesc m)’ St cries and miracles being as yet represented by the 
clergy only, the language in \vhich they were usually’^ wTitten is 
Latin— in many varieties of verse with occasional 
loHecUve already in the nth century the further 

myaiary- tak(m of composing these texts in the ver- 

nacular — the earliest example being the mystery of the 
Kesiirrection. In time a whole series of mysteries was joined 
together ; a pn)eess Avhich was at first roughly and then more 
elal)()rately pursued in France and elsewhere, and finally resulted 
in the collective mystery — merely a scholars* term of course, but 
r)ne to which the principal examples of the English mystery-drama 
correspond. 

The productions of the medieval religions drama it is u.sual 
technically to divide, into three classes. The mysteries proper 
Myatartea, scriptural events only, their purpose Ixiing 

mincha, ’ to sot forth, w'ith tlie aid of the prophetic or preparatoiy 
AflilmorA/f history of the Old Testament, and more especially of 
Miabadi fulfilling events of the New, the central mystery 
of the Redemption of the world, as accomplished by 
the Nativity, the Passion and the Resurrection. But in fact 
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these were not kept distinctly apart from the miracle-plays, or 
miracles, which are strictly speaking concenied with the legends 
of the saints of the church ; and in England the name mysteries 
was not in use. Of these species the miracles must more especi- 
ally have Ixicn fed from tlie resources of the monastic literary 
drama. Thirdly, the moralities, or tnaral-plays, teach and 
illustrate the same truths - -not, however, by direct representation 
of scriptural or legendary events and personages, but allegoric- 
ally, their characters being personified virtues or qualities. Of 
the moralities the Norman trouveres had been the inventors ; 
and doubtless this innovation connects itse-lf with the endeavour, 
which in France had almost proved victorious by the end of the 
13th century, to emancipate dramatic performances from the 
control of the church. 

The attitude of the clergy towards the dramatic performances 
which had arisen out of the elaboration of the ser\dccs of the 
church, but soon admitted elernenls from other sources, jbe clergy 
was not, and could not be, uniform. As the plays grew and the 
longer, their paraphernalia more extensive, and their reiigloua 
spix-lators more numerous, they began to be repre- 
sentod outside as well as inside the churches, at first in tlie 
cliurchyards, and tlie use of the vulgar tongue came to be gradu- 
ally preferred. A Beverley Resurrection jAay (1220 c,) and some 
others are liilingiial. Miracles were less dcf)endt!nt on lliis 
connexion with the church services than mysteries proper ; 
find lay associations, gilds, and schools in particular, soon began 
to act plays in honour of their patron saints in or near their own 
halls. Lastly, as sceniis and characters of a more or less trivial 
description were admitted even into the ])lays acted or super- 
intended by the clergy, as some of these characters came to l>e 
de[)<;n(Icd on by the audiences for conventional extravagance or 
fun, every new Herod seeking to ()ut-llc?r(>fl liis |)reciecessor, and 
the devils and their chief asserting themselves as indispensalile 
favourites, the comic element in the religious drama increast^d ; 
and that drama itself, even where it remained associattxl with 
the church, grew more and more profane. The endeavour to 
sanctify the popular tastes to religious uses, which connc(*ts itself 
with the institution of the great, festival of Corpus Christi (1264, 
confirmed 131 1), when the symbol t)f the mystery of the Incarna- 
tion was borne in solemn procession, led to the closer union 
of the dramatic exhibitions (hence, often called processus) with 
this and other religious feasts ; but it neither linjited their range 
nor contndlecl their development. 

It is impossibU; to condense into a few sentences the extremely 
varied history of tlii^ processes of transformation undergt)ne by 
the medieval drama in Europe during the two centuries pf^gg-caa 
-from about 1200 to about j.|oo — in which it ran of the 
a course of its own, and during the succeeding period, mcdtexnt 
ill w'hii'.h it was only partially affected by the influence ta 

of the Renaissance. A few typical phenomena may, 
however, lx? noted in the case of Ihi; drama of each of the several 
chief countries of the West : where the vernacular successfully 
supiflanted T.atiri as the ordinary medium of dramatic speech, 
where song was effectually ousted by recitation and dialogue, 
and where finally, though the emancipation was on this head 
nowhere absolute, the religious drama gave place to the secular. 

In France, w'here dramatic performances had never fallen 
entirely into the hands of the clergy, the progress was speediest 
and most decided towards forms approaching those 
of the modern drama. The earliest play in the French 
tongue, however, the 12th century Adam, supiposed to have 
been written by a Norman in England (as is a fragment^ 
Resurrection of much the same date), still reveals its connexion 
with the liturgical drama. Jean Btidel of Arras* miracle-play 
of St Nicolas (before 1205) is already the production of a secular 
author, probably designed for the edification of some civic con- 
fraternity to which he belonged, and has some realistic features. 
On the other hand, the Theophilus of Rutebeuf (d. c, 1 280) treats 
its Faust-like theme, with which we meet again in Low-German 
dramatic literature two centuries later, in a rather lifeless form 
but in a highly religious spirit, and belongs to the cycle of 
miracles of the Virgin of which escamples abound throughout 
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this period. Easter or Passion plays were fully established in 
popular acceptance in Paris as well as in other towns of France 
by the end of the 14th century ; find in 1402 the Confrme th 
la Passion, who at first devoted themselves exclusively to the 
performance of this species, obtained a royal privilege for the 
purpose. These series of religious plays were both extensive 
and elaborate ; perhaps the most notable series {c. 1450) is that 
by Arnoul Greban, who died as a canon of Le Mans, his native 
town. Its revision, by Jean Michel, containing much illustrative 
detail (first performed at Angers in i486), was very popular. 
Still more elaborate is the Rouen Christmas mystery of 1474, 
and the celel)rated Myslere du vieil ksUiment, produced at 
Abbeville in 1458, and performed at Paris in 1500. Most of the 
Provencal Christmas and Passion plays date from the 14th 
century, as well as a miracle of St Agnes. The minu^lcs of saints 
were popular in all parts of France, and tlie diversity of lociil 
colouring naturally imparted to tliesc productions contributed 
materially to the growth of the early French drama. The 
miracles of Ste Genevitive and St Denis came directly home to 
the inhabitants of Paris, as that of St Martin to the citizens of 
Tours ; while the early victorit;s of St Louis over the English 
might claim a national significance for the dramatic cclel)ration 
of his deeds. The local saints of Provence were in their turn 
honourctl by miracles dating fnmi llic istli and 16th centuries. 

Jt is less (lasy to trace the origins of tia; comic jnedieval drama 
in Prance, conne('ted as tluy are with an extra(»rdinary variety 
of associations for professional, [)ious and pleasurable purposes. 
The ludi inhonesli in whicb the students of a Paris college 
(Navarre) were in 1315 debarred from engaging cannot be proverl 
to have been dramatic performances ; the earliest known secular 
plays [)resente(l by universit}' students in France were moralities, 
j)crformed in 1426 and 1431. 'I'hese plays, depicting conflicts 
betw(?(Mi opposing infliKaa'cs— -and at liottom the struggle between 
good and evil in the human soni l)ecome more frequent from 
about this time onwards. Now it is (at Renn(;s in 1430) the 
contention between llieu-avise and Mal-avise (who at the (riose 
find themselves nisinuaively in clairge of Houni-fui and Male- 
fin); now, one between Vhomme juste and V how me mondain; | 
now, the contrasted story of Les EnlaiUs de Matnlcnanl, who, 
hfiwever, is no abstraction, but an honest baker with a wife 
called Migni'.tte, Political and social prt)blcms ar(i likewise 
treated ; and the Myslere du Coneile de Bale— an historical 
morality dates hac'k to 1^32. Put thouglit is taken even more, 
largely of the sufferings of the people; than of the controversies 
of llic (livirch ; and in 1507 we even mecl. with a hygienic or 
abstinence morality (hy N. de la (!hesnaye) in which “ Ikinqiict ” 
enters into a conspiracy with “Apoplexy,” “Epilepsy” and 
the whole regiment of diseases. 

T-ong before this development of an artificiul species had been 
consummated --from the beginning of the 14th century onwards 
- the famous fraternity or professional union of the Basoclu; 
(clerks of the Parlemcnt and the Chatelet) had been entrusted 
with tlie conduct of popular festivals at Paris, in winch, as of 
right, they took a prominent personal share ; and from a date 
unknown they had performed plays. But after the Conjreric de. 
la Passion had been allowed to monopolize the religious drama, 
the hasochiens had confined themselves to the presentment of 
moralities arid of farces (from Italian jarsa, T.atin jarcila), in 
which political satire had us a matter of ermrse wdien possil>lc 
found a place. A third association, calling themselves the 
Enfans sans souci, had, apparently also early in the 15th century, 
accjuired celebrity by their performances of .short comic plays 
called soties — in which, as it would seem, at first allegorical 
figures ironically “ played the fo(d,” but which were probihly 
l)cfore long not very carefully kept distinct from the farces of 
the Basoclie, and were like these on occasion made t<j serve the 
purf)Osef: of State or of Church. Other confraternities and 
associations readily took a leaf out of the book of lliesc devil-may- 
care good-fellows, and interwove their religious and moral plays 
with comic scenes and characters from actual life, thus becoming 
more and more free and secular in their dramatic methods, and 
unconsciously preparing the transition to the regular drama. 
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The earliest example of a serious secular play know^n to have 
been written in the. French tongue is the Estoire dc Criscldis 
whicJi is in tlu* style of the miracles of the Virgin, but 
is largely ind(;bted to Petrarch. The Mysthe du siege d'Orleans, 
on the other hand, written about half a century later, in the epic 
iediousness of its manner comes near to a (chronicle history, 
and interests us chiefly as tlu; earliest of many elTorts to 
bring Joan of Arc on the stage. Jacques Milet’s eelchrated 
mystery of the Destruction de Troye la (1452) seems to have 
been addressed to readers and not to h<;are.rs only. 'Du; begin- 
nings of the French regular comic drama are jigain more diflicult 
to extract from the copious literature of farces and soties, whieh, 
after mingling actual types with abstract and allcgoric'al figures, 
gradually came to exclude all but the conerde personages ; 
moreover, the large majority of these produdions in their extant 
form l>elong to a later [Xiriod than that now under consid(;ra- 
tion. But there is ample e\'iden('e that the most famous of all 
medieval farces, tlie immortal Maisire Pierre Pathelin (nthe-r- 
IJ Avocal F«//;/'//;/), was written before 1470 and acted l)y 
the hasochiens ; and we may conclude that this delightful story 
of the biter bit, and the profession outwitted, lyjiifies a multi- 
tude of similar <;omie ejfisodes of real life, dramatized for the 
delectation of clerks, lawyers and students, and of all lovers 
of laughter. 

In th(; neighbouring Netherlands many Easttr and (’hristmas 
niysteri(!s are noted from tlu; initidk; of the istli centiiry, at testing 
the emlnring popularity of tlu'sc; religious plays ; and 
with tlu;m the celebrated serit^s of the. Seven Joys of 
Maria --of which tlu; first is tlu; Anmineiation and the iandn, 
seventh tlu; Ascension, 'lo about the same date belongs 
the small group of the so-called ahele s/iden (as who should say 
plays easily managed), chii;fly on chivalrous themes. Though 
allegorical figures arc already to he found in the Netherlands 
inirac;Je.s of Mary, the spct ics of the moralities was sjxfiially 
cultivated during the great niirgundian jycruni of this cciiitury 
hy the chamIxTs or lo(lg(;s of the Eederijlrrs (rlietoric ians) - 
the welhknown civic assoc iations whic:h dc-votixl themselves to 
tlie cultivation of learned jxx;lry and look an ac;live. share in tlu; 
festivals that form(;d one? of the most eluiracteristic fc*aturc*s of 
the.; life of thci Low ('c)UT\tru;s. Among these moralities was that 
of Klchniijh (printed m)5 and presumably by Peter Dorkindus), 
whi(;h there is good rc.;ason for regarding as tlu; original of oiu; 
of the finest of English mc»ralities, EiHryman. 

In Judy the liturgical drama, must have run its course; as 
elscwhc’re ; hut the trae:es of ii. are fe;w, and e;onfineel to the 
north-east. 'Phe collective mystery, so common in 
e)tlK;r Western countries, is in Italian literature 
represented by a single example only - a Passione di Eesu Cristo, 
jxrformed at Ke;velio in Saliiz/.c) in the 15th eentnry ; though 
there are some traces of e)ther cyclic dramas of the; kind. 'I he 
Italian religious plays, calle;d figure when on (Jlel, vaugcli when on 
New', Testament subjects, and difTe.:ring from those of nortlutni 
JOurope; e:hie.-fiy by the; less digree* of e*oarse.ness in their e omie; 
diameters, sec'.m Ijirgc-ly to have sprung out of the de.velopment 
of the proce.ssional dc‘iru!nt in tlie festivals of tlu? ( hiircli. 
Besides such jiroec-ssions as that of the 'llinie Kings at Lpifihany 
in Milan, thc;re were the penitential processions and songs (laudv), 
which at Assisi, Perugia and elsewhere already c.?onliiinc cl a 
dramatic element ; and at Siena, Jdorc;ru:e and c)tlic?r ct;ntres 
th(;se again developed into the so-callcrd {sarre) ru/ypresenlazioni, 
w'hich became the most usual name for this kind of enterUiin merit. 
Such a piece was the San Gimmnui e San Panto ( 1489), hy Lorenzo 
the Magnificent— the princ:e who afUrwards sought to reform 
the Italian stage by paganizing it, another was the; Sania 
Teodora, hy Luigi l*ulc'i (d. *4'^7)i (Jirmanni (jualherio fol 
Florence) treats the religious experic;nce of a lattc?r-diiy saint ; 
liosana e Utimenlo is a love-story with a ('hristian moral. J *assion 
plays were pcTfcjrnied at Rome in the Coliseum hy the; ('umpagnia 
del Gonfalone : but iluirc is no evidence on this head before the 
end of the 1 5th cent ury . In general, the spectacular magnificence 
of fudian theatrical displays accorded with the growing pomp 
of the processions both ecclesiastical and lay — called Irionfi 
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already in tlic daya of Dante ; while the relif^ious drama gradu- 
ally aerjuirod an artificial character and elaboration of form 
assimilating it to the cl.assical attempts, to be noted I)elo\v, 
which gave rise to the regular Italian drama. The poetry of the 
Troubadours, which had come from Trovence into Italy, here 
frerjiiently took a dramatic form, and may have suggested some 
of his earlier poetic experiments to Petrarch. 

It was a matter of course that remnants of the ancient popular 
dramatic entertainments should have survived in particular 
abundance on Italian soil. They were to be recognized in the 
improvised farces performed at the courts, in the churches {farse 
spiriluall), and among the people ; the Roman carniv'al had 
preserv’ed its wagon-plays, and various links remained to connect 
the modern comic drama of the Italians with the Atcllancs and 
mimes of their ancestors. 15 iiL the more notable later comic 
developments, which belf>ng to the ibth century, will be more 
ap|)ropriately notici^d below. Moralities proper had not flourished 
in Italy, whore the love of the concrete hiis always been dominant 
in popular taste ; more numerous are examples of scenes, largely 
mythological, in whicli the inriuence of tlie Renaissance is already 
perceptii)le, of eclogues, and of allegorical festival-plays of 
various sorts. 

In Spain hardly a monument of the medieval religious drama 
has been preserved, 'rhere is manuscri|)t evidence of the iith 
century attesting the early addition of dramatic 
^ elements to the Easier oflTice ; and a Spanish fragment 
of the Three Kings lilpiphany play, dating from the 1 3 th century, 
is, like the Erench Adam^ cme of the very earliest exain[)lcs of 
the medieval drama in the vernacular. Hut that religious plays 
were performed in S|)ain is clear from the permission granted 
by Alpho?iso X. of ('astile (d. 12S4) to the clergy to ref)resent 
theni, while yirohibiting the performance by them of jue^n$ de 
escarnio (mocking plays). TIk^ earliest Spanish plays which we 
possess belong to the end of the 15th or beginning of the 16th 
century, and already show humanistic influence. In 1/^72 the 
couplets of {i.e, Domingo Vulgiis, the common 

pe(»ple), and about the same time another dialogue by the same 
author, offer examples of a sort resembling tli<i Italian contrasU 
(.see below). 

The German religious plays in the vernacular, the earliest of 
which date from the 14th and 15th centuries, and were produced 
^ at Trier, Wolfenbiittei, lnnsl)ruck, Vienna, Hcrliii, A'c., 
were of a simple kind ; but iii some of them, thougli 
they were written by clerks, there are traces of the minstrels’ 
hands. 'I'he earliest complete Ghristmas play in German, 
contained in a 14th-century St Gallon MS., has nothing in it to 
suggest a Lsitin original. On the other hand, the play of The 
Wise and the Foolish K/Vg/w,?, in a 'I’huringian MS. thought to be 
as early as 132S, a piece of remarkable dignity, was evidently 
based on a Latin play. Other festivals besides (Christmas were 
celebraled by plays; but down to the Reformation Easter 
enjoyed a preference. In the same century miracle plays began 
to bo f)erf()rmed, in honour of St Catherine, St Dtiroihea and 
oth(T saints. Hut all lluise, prodiK'lions seem to belong to a 
period when the drama was still under et'clesiaslical control. 
Gradually » as the liturgical drama returned to the simpler forms 
from which it had so surprisingly expanded, and ultinialely died 
out, the religious plays performe.d outside the. churches expanded 
more freely ; and the type of mystery associated with the name 
of the Frankfort canon Haldemar von I*etcrweil communicated 
itself, with other examples, to the receptive region of the south- 
west. The Corpus Christi plays, or (as they were here c:dlcd) 
Frohnleiehnamsspiele, are notable, since that of Innsbruck (1391) 
is probably the earliest extant example of its class. "I’he numlx:r 
of non-scriptural religious plays in Germany was much smaller 
than that in France. ; but it may be noted that (in accordance 
with a long-enduring popular n(»tion) the theme of the last 
judgment was common in Germany in the latter part of the 
middle ages. Of this theme Antichrist may be regiirded as an 
episode, though in 1469 an Antichrist appears to have occupied 
at Frankfort four days in its performance. The earlier (12th 
century) Antichrist is a production quite unique of its kind ; 


this political protest breathes the Ghibelline spirit of the reign 
(Frederick Harl)arossa\s) in which it was composed. 

Though many of the early German plays contain an element 
of the moralities, there were few representative German examples 
of llie species. The academical instinct, or some other influence, 
kept the more elaborate productions on the whole apart from 
the drolleries of the professional strollers (jahrende Leute), whose 
Shrove- luesday plays (Fastnachtsspide) and cognate productions 
reproduced the practical fun of common life. Occasionally, no 
doubt, as in the Lul.>eck Faslnachtsspiel of the Five Virtues, 
the two species may have more or less closely apfjroachecl to one 
another. When, in the course of the 15th century, Hans Rosen- 
pliit, called Schnepperer — or Hans Schnepp(!rcr, called Rosen pi lit 
— the predecessor of Hans Sachs, first gave a more enduring form 
to the popular Shrove-'ruesday play.s, a connexion was already 
establishing itself between the dramatic amusements of the 
people and the literary efforts of the “ master-singers ” of the 
towns. Hut, while the main prodiieti\'ity of the wTiters of 
moralities and cognate productions- a sptM'ies particularly suited 
to German latiludes — falls into the periods of Renaissance and 
Reformation, the religious drama ])roper .sur\i\'ed far beyond 
either in Catholic Germany, and, in fact, was not suppressed 
in Havaria and Tirol till the end of the iMlh century.^ 

It may be added tliat tht? perfoiinanci; of inirai!le-plays is 
traceable in Sweden in the latter half of the J4th century ; and 
that the German clerks and laymen who immigrated Sivedea 
into the Carpatlnan lands, and into Galicia in particular, car~ 
in the later middle ages, brought with them their patMan 
religious pkiys togidher with other elements of culture. *‘''- 

'J'his fact is tlie more striking, inasmuch as, though (‘zech Easter 
plays were performed about the end of the 14th century, wf^ 
hear of none among the Magyars, or among their neiglibours of 
the Eastern empire. 

Coming now to the English religious drama, we find that, from 
its exUint literature a fair general idea may l>e dtTived of the 
character of these medieval [)r()ductions. I'he miracle- 
plays, miracles or plays (these being th(J terms us(;d in 
Jingland) of which we hear in London in the 12th England, 
ceiitur}^ were probably written in Latin and acted l)y 
ecclesiastics ; but already in tJie following century mention is 
made — in the way of prohibition — of y>I;ws acted by proiessiotuil 
players. (Isolated moralities of the 12th century are not to bo 
regarded as popular productions.) In blngland as elsewhere, the 
clergy either sought to retain their control over the religious 
plays, which continued to be occasionally acted in churches 
even after the Reformation, or else rejjrobated them with or 
without qualifications. In Cornwall miracles in the 
nat ive ( y mric dialect were performed at an early date ; 
hut those w'hich have been preserved arc ajiparently ptays, 
copies of English (with the occasional use of French) 
originals ; they were represented, unlike the English plays, in 
the open country, in extensive amphitheatres (’onstiiK'ted for 
the piirjiose -one of which, at St Just near Penzance, has 
recently been restored. 

'rhe flourishing period of English miracle-plays begins willi the 
practice of tlieir performance by trading-companies in the tov/ns, 
though these bodies were by no means possesst^d of 
any sjH^cial privileges for the purpose. Of this practice 
Chester is said to have set the example (1268 1276); perform- 
it w'as follow'ed in the course of the 13II1 and 14th anceof 
centuries by many other towns, wliile in yet others 
traces of such performances are not to be found till the. 

15th, or even the 16th. These towns with their neighbourhoods 
include, starting from East Anglia, wlicre the religious drama 
was particularly at home, Wymondham, Norwich, Sleaford, 
Lincoln, Leeds, Wakefield, Beverley, York, Ncwcastle-on-'lyne, 
with a deviation across the border to Edinburgh and Aberdeen. 
In the north-west they arc found at Kendal, I.ancaster, Preston, 

^ The passion>play of Oberammcrgaii, familiar in its pmswit 
artistic form to so many visitors, \v;is instituted under special circum- 
stances in the days of the Thirty Years* War (163-1). Various reasons 
account for its having been allowed to survive. 
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Chester ; whence they may be supposed to have migrated to 
Dublin. Tn the west they are noticeable at Shrewsbury, Wor- 
cester and Tewkesbury ; in the Midlands at Coventry and 
Leicester ; in the east at Cambridge and Hassingbourne, Hey- 
bridge and Manningtrec ; to which places have to l)e added 
Reading, Winchester, Canterbury, Rethesda and I^ondon, 
in which last the performers were the parish-clerks. Four 
collections, in addition to some single examples of such plays, 
The York down to US, the York plays, the so-called 

Towneley, Tawmlcy plays, wdiicli were probably acted at the. 
Cheater fairs of ji\^idkirk, near W’akefield, and those bearing the 

names of Chester and of Coventry, 1 'hcir dates, in the 
forms in whu:h they have come down to us, are more 
or less uncertain ; that of the York may on the whole be 
concluded to be earlier than that of the Townclcy, which were 
j)n)bal)ly put together about the middle of the i4tli centur)' ; the 
Chester may be ascriliecl to the close of the i4tli or tlie earlier 
part of the 15th ; the body of the Coventry proljably belongs to 
the j 5th or 1 6th. Many of the individual plays in these collections 
were doubtless founded on French originals ; others are taken 
direct from Scripture, from the apocryphal gospels, or from the 
legends of the saints. I'lieir characteristic feature is the combina- 
tion of a whole series of plays into one collective whole, exhibiting 
the entire course of Rible history from the creiition to the day 
of jutlgrncail. For this combination it is unnecessary to suppose 
that th(jy were generally indc])ted to foreign examples, though 
there arc several remarkable coincidences l)etwecn the (Chester 
plays and tlie Frcncli Mystcre du vieil tesiamenL Indeed, the 
oldest of the series — the York plays — exhibits a fairly close 
parallel to the scheme of the Cursor mnudi, an epi(‘ poem of 
Northumbrian origin, which early in the 14th century h.ad s<it 
an exainph^ of treatment that unmistakably inlluemxMl the 
collecti\'c mysteries as a whole. Among tiu? isolated plays ai 
the same type wliicli have come down to us may be mentioned 
The Harroivin^ of Hell (the Saviour's descent into hell), an 
Fast-Midland production which professes to tell of “a strif of 
Jesu and of Satan ” and is probably the earlic^st dramatic, or all 
but dramatic, work in Fnglisli that has been preserved ; anti 
several bcloriging to a scTies known as the Di^hy Mysleriesy 
including Parjre's Candlemas Dt7v(the massacre of tlie Innocent s), 
and the veiy intensting rnirack* of Mary Mas^dnlcne. Of the 
so-called ‘‘ Ralemostcr and “ (Veetr’ plays (which exhibit 
the miraculous ])owers of portions of the (’hurch service) no 
(’xampie remains, though of some we have an aecount ; the 
Croxton Play of the Sacrament, the MS. of which is preserved 
at Dublin, and which seians to date from I lie latUa' half of the 
J5th e(tnturv, exhibits the triumph of the holy wafer over 
wicked Jewish wiles. 

To return to the collective mysteries, as they present them- 
selves to us in the chief extant series. “ The manner of these 
plays,” we read in a description of those, at ('hester, 

^oUectlve century, “were; 

myateries, Fvery company had his j)ageant., which pageants were 
a high seafTold with two rooms, a higher and a lower, 
upon four wheels. In the lower they apjiarelled themselves, 
and in the higher room they played, being all opcai at the top, 
that all beholdcas iniglil hear and see them. 'J'he places when* t hey 
jilayed them was in every street. 1’hey began first at the abbey 
gates, and when the first pageant was f)lMy(id, it was wheeled 
to the high cross before the mayor, and so to every street, and 
so every street had a piigeant playing liefore them at one time 
till all the pageants aj)])ointed for the day were played ; and 
when one pageant was near endcfl, word was lirought from 
street to street, that so they might come in place thereof, ex- 
ccjcdingly orderly, and all the strei^ts have their pagtrants afore 
them all at one tirm.’ placing together; to see which {days wiis 
great resort, and also scaffolds and stages made in the streets in 
those places when* lliey determined to play llicir |)ageants.” 

Facli i^Iay, tlien, was performc-d by the re])re.senUitivc of 
a particnlar tnulti or etjjnpany, after whom it was called the 
fishers’, glovcTs’, tke,, pageant ; while a general prologue was 
spoken by a herald. As a rule the movable stage sufficed for the 


action, though we find horsemen riding up to the scaffold, and 
Herod instructed to “ rag(^ in the pagond and in the strete also.” 
There is no probability that the stage was, as in France, divided 
into three platforms with a tlark cavern at the side of the lowest, 
appropriated respectively to the Heavenly Father and his 
angels, to saints and glorified men, to mere men, and to souls in 
hell. l>ut the last-named locality was frc(|uently displayed 
in the English miracles, with or without fire in its mouth. The 
costumes witc in part ccmvenliorial, -divine and sainlly pcr.son- 
^^?es Ixiing distinguished by gilt hair and beards, Herod being 
clad as a Saracen, the demons wearing hideous heads, the souls 
black and white coats according to their kind, and the angels gold 
skins and wings. 

Doubtless these performances abounded in what seem to us 
ludicrous features ; and, though their main })iirposc was serious, 
they were not in England at least intended to be 
devoid of fun. Jhit many of the features in question 
are in truth only homely and ndif, and the simplicity pi^tyg, 
of feeling which they exhibit is at times pathetic 
rather than laughable. The occasional grossness is due to 
an absence of refinemtjnt of taste rather than to an obliquity 
of moral sentiment. These features the four series have more or 
less ill common, still there are certain oI)\ii)us distinctions 
between them. The York ])]iiys (4.S), whieh were performed 
at (’orpns Christi, are coniparativc’ly free from the tendency to 
jocularity .and vulgarity observable in tlie Totvneley ; se\ eral 
of the plays conc.eriK'd with the New Testament and eaiiy 
(‘lirislian story arc, however, in substance common to Iwith 
series. 'I'he Towneley Plays or Wakefield Mysteries (32) were 
undoubtedly composed by the friars of Widkirk or Nostel ; ])ut 
tliey are of a pofiiilar character ; and, whilir soinewliat over-free 
in tone, arc superior in vivacity and humour to h«>lh the later 
collections, 'fhe Chester Plays (25) were undoubtedly indebted 
both to the Mysihe dii vieil testament and t,o earlier hrench 
mysterit‘s ; they are less popular in cliaraclt^r than the earlier 
two cycles, and on the whole undistinguished by original power 
of pathos or humour. There is, on the other hand, a notable 
inner ctnnplcteness in this s(‘rii‘s, which includes a play of 
Anlichris\ devoid of course of any modern applii‘ation. While 
these plays wen; performed at Whitsunlide, tiu* Coventry l*lays 
(42) were C^irpus Christi jierfoi malices. 'I'hough there is no proof 
that the extant series w(;r(; composed liy the drey I’Viars, thi;y 
reveal a considerable knowUrdge of (‘celesiastical literature. 
I'or the rest, tluT are far nmn* (;fTec!i\ ely written than the 
(luster Plays, ami occasionally rise, tn real dramatic force. 
In liu; (hventry seri(;s there is already to be iibserved an eleim*nt 
of abstract figures, which connects them with a diffe.rent species 
of tin*, medieval dnuna. 

'ITie mondiiies corresponded to tin; love for alleg(*ry whi(;h 
manifests itself in so many periods nf F<iglish literature, 
and which, while dominating the whole field of medieval 
literature, was nowhere, more assiflmnisly and effe(;tively 
cultivated than in I'ngiand. ft is necessary to bear this in 
mind, in order to understand what to us seems so strange, the 
j>opularity of the nn)ral-])Iays, which indeed never (;(jiia.Iled 
that of tlu miracles, lint sufficed to maintain the former .spi‘cies 
till it received a fresli impulse; from the eonncixion cstabJislied 
between it and tin; “ new learning,'’ togethe r with the new 
political and religious idt;a.s and (juestion.s, of the Keformation 
age. Moreover, a spceaally pojiiilar element was supplieel to 
these plays, which in manner of rej)resentatioii differed in no 
essential point from tlie miracle's, in a character borrowed from 
the latter, and, in the moralil.ie*s, usually ])n)viele;d with a com- 
panion whose', task it was t») liglilen the weight of such alistrac- 
lions as Sapience and Jiisliei;. 'I'lK'.se were the Devil 
and his attimdant the Vice, of wlieiin the latter seems to 
have been of native 01 igin,iin(.l,as he- was usually dresseel 
in a fool's habit, was probably siiggest(;d by tlie* familiar 
custom <.>f k(;('ping an attendant fool at court or in great houses. 
The Vice had many aliases (Shifl, Amhidexter, Sin, Fraud, 
Iniffuitv, e'er..), but his usual duly is to U»rnient and tea..se; the 
Devil his master feir the ediricatie)n and diversion of the audience.*. 
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He was gradually blended with the domestic fool, who survived 
in the regular drama. There are other concrete elements in the 
moralities; for typical figures are often fitted with concrete 
names, and thus all but converted into concrete human 
personages. 

'file earlier English moralities ’ — from the reign of Henry VI. 
to that of Henry VII. — usually allegorize the conflict Ixjtwecn 
good and evil in the mind and life of man, without any 
side-in timtion of theological controversy. Such also 
mormUiha, is still essentially the purpose of the extant morality 
by Henry Vlll.’s poet, the witty Skelton.'-® Everyman 
(pr. c, 1529), perhaps the most perfect example of its class, with 
which the present generation has fortunately become familiar, 
contains passages certainly designed to enforce the specific 
teaching of Rome. Rut its Dutch original was written at least a 
generation earlier, and could have no controversial intention. 
On the other hand, R. Wever’s iMsty Juventus breathes the 
spirit of the dogmatic reformation of the reign of Edward VI. 
'J’heological controversy largely occupies the moralities of the 
Ciirlier part of Elizalieth’s reign/ and connects itself with jiolitical 
feeling in a famous morality, Sir David Lyndsay’s Satire of the 
Three Estaitis, written and acted (at ( iipar, in 1539) on the other 
side of the border, where such efforts as the religious drama 
projier had made had lieen extinguished by the Reformation. 
Only a single English political morality proper remains to us, 
which belongs to the beginning of the reign of Elizabeth.'^ 
Another series connects itself with the ideas of the Renaissance 
rather than the Reformation, treating of intellectual progress 
rather than of moral conduct ; ^ this extends from the reign 
of Henry VI IT. to that of his younger daughter. Resides these, 
there remain some Elizalicthan moralities which have nt) special 
theological or seientific purpose, and which arc none the less 
lively in consc(|iience.*‘ 

I’he transition from the morality to the regular drama in 
England was effeded, on the one hand, by the intermixture of 
historical personages with abstractions as in Rishop 
Dale’s Kyiiff Johan {c, 154S) — which easily led over to 
moraUty the chronicle history ; on the other, by the introduction 
to the of typos of real life by the side of abstract figuu s. 
’iirama latter tendency, of which instances occur in earlier 

plays, is observable; in several of the 16th ct?ntury 
moralities;" but before most of these wtTe written, a further 
step in advance had Iieen taken by a man of genius, John 
^ Heywood (b. c. 1500, d. between 1577 and t 5«'^7), 
interludes ’’ ” were short farces in the French 
* manner. The term “ interludes ” w’as by no means 
new, but had been applied by friend and foe to religious plays, 
and plays (in<;luding moralities) in general, already in the 14th 
cenlury. Rut it convenii^itly serves to designate a six'cies 
w'hieh marks a distinct stage in the history of the modern drama. 
Heywood’s interludes dealt entirely with real — very real men 
and women. Orthodox and conservative, he had at the same 
tiitu; a keen eye for the vices as wtII as the follies of his age, 
and not the least for those of the clerical profession. Other 
writers, such as T. Ingeland/ took the sjuiie direction ; and the 
allegory of abstractions wiis thus undermined on the stage, 
^■ery much as in didactic literature the ground had been cut 
from under its feet liy the ShiJ^ of Fooles. Thus the interludes 
facilitated the ad vent' of comedy, without having superseded the 
earlier hirm. Roth moralities and miracle-plays sur\’ived into 
the l'.lizal)ethan age after the regular drama had already Iwgun 
its course. 

* 'I'o the tvirliosl groii]'* beloiij^ The Castle of Perseverame ; 

who IS Christ \ Mauhiud', to the second, or early Tudor group, 
Medwoll, Naturv', The World and the Child \ Hycke-Scornery Ikc. 

“ Maf;nyfyceiut\ 

* New Citsfome ; N. Woodes, The Conflict of Cimsciencey Ac. 

^ .llhyon Knight. 

. . * Mature of the Four Flemciiis ; Re<lford, Tl’// and Science ; 

The Trial of Treasure ; The Marriage of Wit and Science. 

® The Marriage of H'lV and H'l-vt/uwi ; The Contention between 
Liberality and Prodigality. 

’ Jack Juggler ; Toni Tiler and his WifCy Ac. 

** The Four P'Sy Ac. The IHsohedicnt Child {c. J500). 


Such, in barest outline, was the progress of dramatic ent^tain- 
ments in the principal countries of Europe, before the revival of 
cla.ssical studies brought about a return to the examples 
of the classical drama, or before this return had *’ 

distinctly asserted itself. It must not, however, be forgotten 
that from an early period in England as elsewhere had flourished 
a species of entertainments, not properly speaking dramatic, 
but largely contributing to form and foster a taste for dramatic 
spectacles. 'J’he pageants — as they were called in England — 
were the succes.sors of those ridings from which, when they 
gladdened “ Chepe,” Chaucer’s idle apprentice wf)uld not keep 
away ; but they had advanced in splendour and ingenuity of 
device under the influence of Flemish and other foreign examples. 
Costumed figures represented before gaping citizens tlic heroes 
of mythology and history, and the abstractions of moral, 
patriotic, or municipal allegory ; and the city of London clung 
with sjiccial fci*vour to these exhibitions, which the Elizabethan 
drama was neither able nor — as represented by most of its poets 
who compo.sed devices and short texts for these and similar shows 
— ^willing to oust from popular favour. Some of tiie greatest and 
some of the least of English dramatists were the ministers of 
jxigeantry ; and perhaps it would have l.)een an advantage for 
the future of the theatre if the legitimate drama and the Triumphs 
of Old Drapery had l)een more jealously kept apart. With the 
reign of Henry VITL there also set in a varied succession of 
entertainments at court, and in the houses of the great noliles, 
which may be said to have lasted through the Tudor and (;arly 
Stuart periods ; but it would be an endless task to attempt to 
discriminate the dramatic elements contained in these jmiduo 
tions. I’hc^ “ mask,” stated to have been introduced from Italy 
into England as a new' diversion in 1512-1513, at first merely 
added a fresh t;lenieiil of “ disguising ” to those already in use ; 
as a (juasi-drainatie species (“ mask ” or “ masque ”) capable of 
a groat literary (Iev(;lopment it hardly asserted itself till quite 
the end of tlic j 61 !i century. 

11. 'J'ttf. Modern Nation at. Drama 

The literary influena; which finally transformed the growths 
noticed above into the national dramas of Iht; several countries 
of Europe, was that of tlx; Renaissiiuce. Among tlu; 
remains of classical antiquity which were studied, oftiw 
translated and imiUitiHl, those of the drama ne(!essarily Henais 
held a jmiminent place. Never altogether lost sight oi‘, 
they now l)ecame sul^jetrts of devoted research and models for 
more or less exact imitiition, first, in (ireek or Latin, then in 
modern tongues ; and these essentially literary endeavours 
came into more or less direct contact with, and ac(|uirecl more or 
I less control over, dramatic performances and entertainnuaUs 
already in existence. This process it w'ill be most convenient 
to pursue seriatim ^ in connexion with tlie rise and progress of the 
sevcnil dramatic literatures of the West. For no sooner had tlie 
stream of the modern drama, whose source and contributories 
have been described, l)een brought l.iack into the ancient bed, 
than its flow diverged into a numix;r of national currents, une(]ual 
in imijetus and strength, and varying in accordance with their 
manifold surroundings. And even of these it is only possible to 
survey the most productive or important. 

(fl) Italy. 

The priority in this as in most of the other aspects of the 
Remiissance belongs to Italy. In ultimate .achievement the 
Italian drama fell short of the fulness of the results 7.^^ 
olitaincd elsewhere— a surprising fact when it is modem 
considered, not only that the Italian Language had the Italian 
vantage-ground of closest relationship to the Latin, 
but that the genius of the Italian people has at all times led it 
to love the drama. The cause is doubtless to be sought, in the 
lack, noticeable in Italian national life during along period, and 
more especially during the troubled days of <livision and strife 
coinciding with the rise and earlier promise of Italian dramatic 
literature, of those loftiest and most potent impulses of popular 
feeling to which a national drama owes so much of its strength. 
This deficiency was due partly to the peculiarities of the Italian 
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character, partly to the political and ecclesiastical experiences 
which Italy was fated to undergo. The Italians were alike 
strangers to the enthusiasm of patriotism, which was as the breath 
in the nostrils of the English Elizabethan age, and to the religious 
devotion which identified Spain with the spirit of the (Catholic 
revival. The clear-sightedness of the Italians had something 
to do with this, for they were too intelligent to l)elievc in tlicir 
tyrants, and too free from illusions to deliver up their minds to 
their priests. Finally, the chilling and enervating effects of a 
pressure of foreign domination, such as no Western people with 
a history and a civilization like those of Italy has ever experienced, 
contributed to paralyse for many generations the higher efforts 
of the dramatic art.. No basis was permanently found for a 
really national tragedy ; while literary comedy, after turning 
from the direct imitation of Latin models to a more popular form, 
lost itself in an abandoned immorality of tone and in reckless 
insolence of invective against particular classes of society. 
Though its prodiKiivity long continued, the poetic drama more 
find more concentrated its (ifforts upon subordinate or subsidiary 
species, artificial in origin and decorative in purpose, and sur- 
rendered its substance to the overjiowering aids of music, dancing 
and spectacle. Only a single form of the Italian drama, imjwo- 
vised comedy, remained truly national ; and this was of its 
nature dissociateil from higher literary effort. Tlui revival of 
Italian tragedy in later times is due jiartly to tlu^ imitation of 
French models, partly to the endeavour of a brilliant genius to 
infuse into his art the historical and political spirit. Comedy 
likewise atUiined to n(;w growths of considerable significance, 
when it was sought to acconunodate its p<)]>iilar forms to the 
rcjiresenlation of real life in a wider range, and again to riMider 
it more jioetical in accordance with the tendencies of modern 
roman ticisiT). 

'Hie regular Italian drama, in both its tragic and its comic 
l)ranch(\s, began with a reproduction, in tlie Latin language, of 
irlassical models the first, sti^p, as it was to p)rove, tfjwjirds the 
transformation of the medieval into the modern drama, and 
the birtli of modern dramatic lit.e.rMturc. liut tlie process Wius 
both tentative and tedious, and must Juwe died away but for the 
pomp and circiiinstaiiec with which some of the j)atrons of tlui 
Kenaissanee at. Plorence, Rome and elsewhere surrounded thesii 
ina.nift;stat:ions of a fa.sbionable tiisti;, and for the patriotic 
inspiration which from the first, induced Italian writers to 
dramatize themes of national liisti^ric inti^rest. Cn^ek tuigedy 
had beiMi long forgotten, and one or two indications in the earlier 
part of the 16th century of Italian inli rest in tlie (ireck drama, 
chiefly due to the printing presses, may lie passed by.’ I'o the 
later middle ages classical tragedy meant. Senei:a, and even his 
plays remained unremeinliered till the st.udy of them was revived 
j)y the Paduan judge Lovato de’ T^ivati (Jaipatus, d. 1309). 
Of the comedies of Jflautus three-fifths were not redisc()vered 
till ; and though Terence was much read in the schools, 
he found no dramatic imitators, pour Ic ban inolif or otherwise, 
since Tlrosvitha. 

Thus tlie first medieval follower of Seneca, Alhertino Mussato 
(1261-1330) may in a sense be called the father of modern 
dramatic literature. Porn at Padua, to which city all his services 
were given, he in 1315 brought out his Ercerinis, a I.atin tragedy 
very near to the confines of epic poetry, intended to warn the 
Paduans against the designs of Can Grande della Scala by ibo 
example of the tyrant Ezzclino. Other tragedies of much thc! 
same type followed during the ensuing century ; such as L. da 
Pabiano’s Pc cam Cacsenae (1377) a .sort of chronicle history in 
Latin jirose on (Cardinal Alhornoz* capture of Caesena.^ Purely 

' The XfHcrrds iracrxwv, an firtiiicial Byzantiiic product, p)rol)iil»ly 
of tlif* nth cciifiiry, glorifying the V^irgin in PJuripidcan verse, 
was not hnown to the Western world till 1542. 

Of O. Manziiii della Mol la's r.alin Iragedyon the. fall of Antonio 
della Scala only a chorus remains. He (lied afPT .lYol>al»ly 

to the earlier half of the century belongs the Latin prose drama 
Columpnnriitm^ the story of which, though it ends happily, resembles 
that of The Cenci, I..ater ])lays in Litiii of the liistoric ly]K* are the 
extant Lanclivio de’ Nobili’s iJe capiiintate liuois Jacobi (the con 
doitiere Jacopo Picciniiio, d. 1464) ; C. Verardi's Uistoria liactica 


classical themes were treated in the Achilleis of A. dc’ Loschi 
of Vicenza (d. 1441), formerly attributed to Mussato, several 
passages of which are taken verbally from Seneca; in the 
celebrated Progrie of the Venetian Gregorio C'ornaro, which is 
dated 142S 1429, and in later Latin productions included timong 
the translations and imitations of Greek and Latin tragedies 
and comedies by bishop Martirano (d. J557), the friend of Pope 
Leo X.,'* and the efforts of Pompuniiis Laetiis and his followers, 
who, with the aid of ( iirdinal Raffacle Riario (1451-1521), sought 
to revive the ancient theatre, with all its classical associations, 
at Rome. 

In this general movement Latin comedy had (juickly followed 
suit, and, as just indicated, it is almost impos.sihle, when we 
reach the heiglit of the Italian Renaissance under the Medici at 
Florence and at Rome in jiarticular, to review the progress of 
cither species apart from that of the other. If W'c possessed the 
lost Philuloi^ia of l^ttrarch, of which, as of a juvenile work, lie 
di;clarcfl himself ashamed, this would be the earliest of extant 
humanistic comedies. As it. is, this position is held by Paulus, 
a l.atin comedy of life on the classic model, hy the orthodox 
1 *. P. Vergerio( 1370 -1444); which was followed hy many oIIuts.'’ 

ICarly in the ibth century, tragedy began to be written in the 
native tongue ; but it retained fnmi the first, and never wliolly 
lost, the imjiress of its origin. Whatever the .source 
of its sulijects which, though mostly of classical tragedy in 
origin, wi re occasionally derived from native romance, ibe I6th 
or cvi n due to invention — ^they were all treati?d with ^*^btury, 
a predilection for the horrible, inspired by the example of 
Seneca, though no doubt encouraged hy a perennial national 
taste. 'Flu; chorus, stationary on the stage as in old Roman 
tragedy, was ni>t reihiceil to a merely occasional ai)i)earance 
Ixaween the airts till tlie beginning of the 17th century, or ousted 
altogether from the tragic drama till the earlier half of the j8th. 
Thus the i liangi^s undergone hy Italian tragedy were for a long 
series of generations chiefly confined lo the form of versification 
and the clioire of tliemes ; nor was it, at all events till the last 
century of the course wliich it has hitlierlo run, more than the 
aftergrowth of an aftiTgrowth. 'I’he honour of luiving been the. 
earliest tiagedy in Italian se(‘ms to belong to A. da Pistoia’s 
Pamfila (1499), of which the subject was taken from boccai'cio, 
introdiKted by tlii' ghost of Seneca, and marred in the taking. 
( -arretin' s Sojoiiisha^ which hardly rises above the art of a 
clironicle history, though provided with a. chorus, followed in 
1502. Put the play usually associated with the beginning oi 
ilaliaii tragedy- that with which “ tlF Italian scene first learncfl 
to glow ’’ was anotlier Sofoiiisfni, acted before Leo X. in J515, 
and written in blank hendecasyllaliles instead of the olla 7 'a anil 
hrzd r/jiia of the earlier tragedians (retaining, however, the lyric 
measures of the chorus), by (k G. 'JVissino, who w'as employed 
as nuncio by that i)ope. Other tragedies of the. former lialf of 
the iblh century, largely inspired by 'JYissino's exampli^, were 
the Posmunda of Ruixrllai, a ncjihew of Lorenzo the Magnificent 
(1516); Martelli's Tullia, Alamanni’s Antigone (1532); the 
Canace of Sperone Speroni, the ein ious Mopsus of 'Fasso, who, 
like Guarini, took Sperone’s elaborate style, for his model ; the 

(the e.vpiil'iioii of tin* Moors Iroin Craniiihi) (Kg).!), ainl tlie sjiuie 
author’s Ten/ i Hand its (of .'Vragim) .S'emi/MS, which is cal led a tragi - 
comedy liecause it is neither tragic n'»r romic. 'I'lie J'loo iiline 
1 ., Hidi's Uiempsal (1441 1442) reimiiiis in MS. A few tragedies on 
.sjw nsl subjects were imxlnced in Italy iliiring the last (puirter ol the 
15! Ii century, and a little later. Sueh were trie religious dramas 
wrilien for his pupils by I*. Domizio/ni which I Vililian cast contempt; 
and the tragedies, following ancient imidels, of T. da JVato oi Ireviso, 
15 . ('ampagna of Verona, Dc passione I/u/cmpbnis ; and (i. F. Conti, 
author of Theandrolhaua/tts and numerous v;uiislied plays. 

•* Imher aureus fHan.ie), tVc. 

* L. Pruni’s Pnlisccna (r. 1405); Sici.o Polentone’s (1:^70 I 4 (m) 
jovial Lusus ehrif*rum s. De iege hihia ; t he ]>apal secretary I *. < andido 
Decimibrio’.s (f p/o 1477) non-ixtaiit AphnnHsia; L. 15 . Alberti’s 
Dhilodoxios (14.il); I'golino I’lsaiii oi l*arma.*s (d. beiemr 14^12) 
Philogeiiia and Confufalio enquiuariu (a merry stiid«*iits' play) ; the 
J'raudiphila of A. 'riidi.'iilino, al.su of Parma, who died alter i 47 ** 
and perhaps served Pius II.; liiieo Silvio de' Piccolomini’s own 
verse comedy, Christs^ likt^wise in MS., written in M 44 \ Homizio’s 
Luciniit, acted in the jialace of Lorenzo de’ Medici in 1478, &c. 
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Orazia, the earliest dramatic treatment of this famous subject by 
the notorious Aretino (1549) ; and the nine tragedies of G. B. 
Giraldi (Cinthio) of Ferrara, among which VOrhecche (1541) 
is accounted the best and the bloodiest. Cinthio, the author of 
those Hecalomniilhi to which Shakespeare was indebted for so 
many of his sul)jects, was (supposing him to have invented these) 
tJie first Italian who was the author of the failles of his own 
dramas ; he introduced some novelties into dramatic construc- 
tion, separating the prologue and probalily also the epilogue 
from the action, and has by some been regarded as the inventor 
of the pastoral drama. Ihit his style was arid. In the latter half 
of the 1 6th century may be mentioned the Didone and the 
Marianna of T.. Dolce, the translator of Euripides and Seneca 
(1565); A. I^onico’s 11 Sflldaio (1550); the Adriana (acted 
before' 1561 or 1586) of L. Grot(», which treats the story of Romeo 
and Juliet ; Tasso’s Torrismondo { ; the Tanrredi of Asinari 

(158S) ; and the Merope of Torelli (1593), the last who employed 
the stationary chorus \eoro fisso) on the Italian stage. I.eonico’s 
Soldato is noticeable as sujiposed to have given rise to the 
tragedia cittadina, or domestic tragedy, of which there arc few 
examples in the Italian drama, and Do Velo’s Tamar (1586) 
as wTitten in prostr. Subjects of modcTn historical interest were 
in this period treated only in isolated instances.^ 

'I'lie tnigedians of the 17th century continued to jMirsue the 
beaten track, marked out alreiuly in the j6th by rigid prescrip- 
Italian ^^^**^* course of time, however, they sought by th(j 

tragedy introduction of musicnl airs to compromise with the 

in the 17th danger with which their art was threatened of being 
c"atarl\ Voltaire’s phrase) extinguished by the beautiful 
cen urea, opera, now rapidly gaining ground in the 

country of its origin. (See Opkra.) 'I'o (Viunt P. Bonarelli 
(1589-1659), 1,he author of Solimano, is on the other hand 
ascrilied the first disuse of the chorus in Italian tragedy. The 
innovation of the use of rliyme attempted in the learned Palla- 
vicino's Krmiriij^ildo (i<»55), and defended l>y him in a discourse 
prefixt’d to the play, was unable to achieve a permanent success 
in Italy any more than in England ; its chief representative 
was afterwards Martelli (d. 1727), whose rhymed Alexandrimi 
verse (MarteUiano), though on one occasion used in comedy In' 
Goldoni, failed to commend itself to the popular taste. By the 
end of the 1 7th cimtury I talian tragedy seemed dc^stined to expire, 
and the great tri»gic ru^t or ('ol.ta had withdrawn in disgust at the 
apathy rif the |mblic towards the higher forms of the drama. 
'Phe i8th century was, however, U) witness a change, the begin- 
nings of which are attributed to the institution of the Academy 
of the Arcadians at Rome (iOa)o). I’hc principal efforts of the 
new school of wriUTS ami critics w'ere directed to the abolition 
of the chorus, and to a general increase of freedom in treatment. 
Matfei long the inanjuis S. Maffei with his Mrrope 

* (first printed 1713) acliieved one of the most brilliant 

successes reconled in the history of dramatic literature. 'Hiis 
j)lay, which is devoid of any love-story, long continued to be 
considertHl the masterpiece of Italian tragedy ; Voltaire, who 
d(^clarcd it “ worthy of the most glorious days of Athens," 
udapU‘d it for the French stage, and it inspired a celebrated 
l^roduction of the Isnglish drama.^ It was followed by a tragedy 
full of horrors, ** noticeable as having given rise to the first Italian 
dramatic parody ; and by the highly esteemed productions of 
Granclli (d. 1 769) and his contemporary Bettinelli. P. T. 
israefo. Metastasio (iRpS-i 783), who had early begun his career 
as a dramatist by a strii't adherence to the precepts of 
Aristotle, gained celebrity by his contributions to the operatic 
drama at Naples, Venice and Vienna (where he held ofiice as 1 
poeta resarro, w'hose funi'tion was to arrange the court entertain- 
ments). But his librelii ha\-e a j>oetic value of their own ; * and 
Voltaire pronoinuvd much of him worthy of Corneille and of 
Racine, when at their best. 'I'he influence of Voltaire had now 
come to predominate o\ er the Italian drama ; and, in accordance 

* Monddla, Isifih (15S2) ; Euligni, Bragadino (i58()). 

- lloim*, lh)ttf;ias. 

" 1 .fizzaroni, Ulfsse il ginvane {lyio). 

* Didone ahhaHdonata, Siroe, Semiramidc, Artaserse, Demetris, dice. ■ 


with the spirit of the times, greater freedom prevailed in the choice 
of tragic themes. Thus the greatest of Italian tragic poets. 
Count V. Alfieri (1749-1803), found his path prepared 
for him. Alfieri’s grand and impassioned treatment of 
his subjects caused bis faultincss of form, which he never 
altogether overcame, to be forgotten. His tliemes were partly 
classical ; but the spirit of a love of freedom which his creations ® 
breathe w'as the herald of the national ideas of the future. 
Spuming the usages of French tragedy, his plays, w’^hich abound 
in .soliloquies, owe part of their effect to an impassioned force of 
declamation, part to those “ points ” by which Italian acting 
seems pre-eminently capable of thrilling an audience. He has 
mu(di Ix^sides the subjects of two of his dramas " in common with 
Schiller, but his amazon-muse (as Schlcgel called her) was not 
schooled into serenity, like the muse of the German poet. Among 
his numerous plays (21), Mrrope and Saul, and perliaps Mirra, 
are accounted his masterpieces. 

The political colouring given by Alfieri to Italian tragedy 
reappears in the plays of U. Foscolo and A. Manzoni, botli of 
whom are under the influence of the romantic school 
of modern literature ; and to these names must be 
added those of S. T'ellico and G. B. Niceolini (1785- AttlerL^^ 
1861), Paolo Giacometti (b. i8t 6) and others, whose 
dramas ^ tr(‘at largely national themes familiar to all students 
of modern history and literature. In their hands Italian tnigcdy 
upon the whole adliered to its love of strong situations and 
passionate declamation. Since the successful efforts of G. 
Modena (1804-1861) renovated the tragic sUigc in Italy, the 
art of tragic acting long stood at a higher level in this than 
in almost any other European country ; in Adelaide Ristori 
(Marchesa del Grillo) the tragic stage lost one of tlie greatest 
of modern actress(*s ; and Ernesto Rossi (1827-1896) and 
'rommaso Salvini long remained rivals in tlie noblest forms of 
tragedy. 

In comedy, the efforts of the scholars of the Italian Renaissance 
for a time went side by side with the progress of the popular 
entertainments noticed al)()ve. While the ronfrasfi of 
the close of the 15th and of the 16th century were comedy; 
disputations Iwtween pairs of abstract or allegorical popular 
figures, in the jroUola human types txike the. plact* of forms. 
abstractions, and more than two characters appe^ar. 'I’he jarso. 
(a name used of a wide variety of entertainments) wjis still under 
medieval influences, and in this popular form Alione of Asti 
(soon after 1500) was si)ecially productive. 'I'o these popular 
tliversious a new literary as well as social significance was gis en by 
the Neapolitan court-poet Sannazaro (r. 1492) ; al)out tlie same 
time a aipilano valoroso, Venturino of Pesara, first brought on 
the Tnodern stage the capilano glorioso or spaiwnle, the military 
bniggart, who owed his origin lioth to Plautus-' and to the 
Spanish officers wlio abounded in the Italy of those days. The 
IHipular character-comedy, a relic of the ancient Atcllanac, 
likewise took a new lease of life and this in a double form. 
The improvised comedy {rommedia a soggetto) was now as a rule 
performed by professional actors, mcmliers of a crajt, and was 
thence called the commedia delV arte, which is said to 
have been invented by Francesco (called Tcrenziano) 

Cherca, the favourite player of Leo X. Its scenes, still 
unwritten except in skclet.on {scenario), were connected togelher 
by the ligatures or links {Inzzi) of the arlecchino, the descendant 
of the ancient Roman sannio (whence our zany). Harlequin’s 
summit of glor\' was probably reivchcd early in the 17th century, 
when he was ennobled in the person of ('ec^chino by the emperor 
Matthias ; of Cecchino’s successors, Zaccagnino and Truffaldino, 
we read that “ they shut the door in Italy to good harle- Masked 
qu ins.” 1 )istinct from this growth is that of the masked comedy. 
comedy, the action of which was chiefly carried on by certain 

^ Cleopatra, Antigone, Ociavia, Mirope, Sec. 

* Bruto /. and II. ’ Filippo \ Maria Stuarda. 

" J*ollico, Framesca da Bimini \ Niccolini, Giovanni da Procida\ 
Beatrice Ccnci ; Giacometti, Cola di Biensi (Giacometti’s master- 
piece was La Marts civile). 

* i’yrogopolinices in the Miles Gloriosus. 
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typical figures in masks, speaking in local dialects,^ but which 
was not improvised, and indeed from the nature of the case 
hardly could have lieen. Its inventor was A. Beolco of Padua, 
who called himself Ruzzante (joker), and is memorable under 
that name as the first actor-playwright — a combination of 
extreme significance for the histoty of the modern stage. lie 
published six comedies in various dialects, including the Greek of 
the day (1530). This was tlie masked comedy to which the 
Italians so tenaciously clung, and in which, as all their own and 
imitable by no other nation, they took so great a pride that 
even Goldoni was unable to overthrow it. Improvisation and 
burlesque, alike abominal)le to comedy proper, were inseparable 
from the species. 

Meanwhile, the Latin imitations of Roman, varied by occa- 
sional translations of Greek, comedies early led to the production 
Barty Italian translations, several of which were performed 

itaiUn at Ferrara in the last quarter of the 15th century, 
regular whence they spread to Milan, Pavia and other towns 
comedy, north. Contemporaneously, imitations of I^tin 

comedy made their appearance, for the most part in rhymed 
verse ; most of them applying classical treatment to subjects 
derived from Boccaccio’s and other natwlle, some still mere 
adaptations of ancient models. In these circumstances it is all 
but idle to assign the honour of having been “ the first Italian 
comedy ” — and thus the first comedy in modern dramatic 
literature — to any particular play. Boiardo’s Timone (before 
1494), for which this distinction was frequently claimed, is to a 
large extent founded on a dialogue of T^ucian’s ; and, since some 
of its personages are abstractions, and Olympus is domesticated 
on an upper stage, it cannot be regarded as more than a transition 
from the moralities. A. Ricci’s 1 Tre Tiranni (before 1530) 
seems still to belong to the same transitional species. Among 
the earlier imitators of Latin comedy in the vernacular may be 
noted G. Visconti, one of the poets patronized by Ludovico il 
Moro at Milan;’-* the Florentines G. B. Araldo, |. Nardi, the 

historian, and i). Gianotti.^ The step very importiint had it 

been adopted consistently or with a view to consistency — of 
substituting prose for verse as the diction of comedy, is some- 
times attributed to Ariosto ; but, though his first two comedies 
were originally written in prose, the experiment was not 
new, nor did he persist in its adoi)tion. ('aretto’s J Sri Contenti 
dates from the end of the 15th century, and Publio Filippo’s 
Formirtmr^ taken from Apuleius, followed quite early in the i6th. 
Machiavelli, as will be seen, wrote comedies both in prose and 
in verse. 

But, whoever wrote the first Italian comedy, laidovico 
Ariosto was the first master of the species. All but the first two 
of his comedies, belonging as they do to the field of commedia 
erudila, or scholarly comedy, are in blank verse, to which he gave 
a singular mobility by the dactylic ending of the line (sdruedolo), 
Ariosto’s models were the masterpieces of the patliata, and his 
morals those of his age, which emulated those of the worst days 
of ancient Rome or Byzantium in looseness, and surpassed them 
in effrontery. He chose his subjects accordingly ; but his 
dramatic genius displayed itself in the effective drawing of 
character,^ and more especially in the skilful management of 
complicated intrigues.® Such, with an additional brilliancy of 
wit and lasciviousness of tone, are likewise the characteristics 
of Machiavelli’s famous prose comedy, the Mandragola {The 

* The masked characters, eioch of which spoke the dialect of the 
place he represented, were (according to Barotti) Paniahne, a 
Venetian merchant ; Dottore, a Bolognese physician ; Spaviento, a 
Neapolitan braggadocio ; Pullicinella, a wag of Apulia ; Giangur^ulo 
and Coviello^ clowns of Calabria ; Gelfomino, a Roman beau ; Bri- 
ghellUt a Ferraresc pimp ; and Arlecchino, a blundering servant of 
Bergamo. Besides these and a few other such personages (of whom 
four at least appeared in each play), there wtTc the Amorosos or 
Innamoraios^ men or women (the latter not before 1560, up to 
which time actresses were unknown in Italy) with serious parts, 
and SmeraldinUf Colomhina^ Spilletla^ and other servettas or 
vraiting-maids. All these spoke Tuscan or Roman, and wore no 
masks. 

® Pasitea. * Amicizia. ^ Milesia, 

* La Lena ; 11 Negromante. * La Cassaria ; 1 Suppositi. 
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Magic Draught) ; ^ and at the height of their success, of the plays 
of P. Arctino,® especially the prose Marcscalco (1526 1527) 
whose name, it has been said, ought to be written in asterisks. 
It may be added that the plays of Ariosto and his followers were 
represented with magnificent scenery and settings. Other 
dramatists of the 16th century were B. Accolti, whose Virginia 
(prob. before J513) treats the story from Boccaccio which 
reappears m Alls Well that Ends Well] G. (>rchi,F. d’ Ambra, 
A. F. Grazzini, N. Secco or Secchi and L. Dolce — all writers of 
romantic comedy of intrigue in verse or prose. 

During the same century the “ pastoral drama ” flourished 
in Italy. The origin of this peculiar species which was the 
bucolic idyll in a dramatic form, and w'hich freely 
lent itself to the introduction of both mythological | 

and allegorical elements— was purely literary, and Sramln 
arose directly out of the classical studies and tastes 
of the Renaissance. It W'as very far removed from the genuine 
peasant plays which flourished in Venetia and Tuscarjy early 
in the 16th century. The earliest example of the artificial, but 
it^ some of its productions ex(juisite, growth in (juestion was the 
renowned scholar A. Politian’s Or/eo (1472), which begins like 
an idyll and ends like a tragedy. Intended to be performed wdth 

music— for the pastoral drama is the parent of the opera this 

beautiful work tells its story sirnjdy. N. da (brreggio’s (1450- 
1508) Cefalfl, or Aurora, and others followed, before in 1554 A. 
Bcccari produced, a.s totally new of its kind, his Arcadian pastoral 
drama II Sagrifizio, in which the eomic element predominates. 
But an epoch in tlie history of the species is markt^d by the 
Aminta of Tasso ( 1 573), in whose Arcadia is allegorically mirrored 
the Ferrara court. Adorned by choral lyrics of great beaul>‘, it 
presents an allegorical treatmei]! of asocial and moral problem ; 
and since tlie conception of the charact(Ts, all of w'hoin think 
and speak of nothing but love, is artificial, the charm of tlu^ poem 
lies not in the interest of its action, but. in the j)assion and 
sweetness of its sentiment. This work w'as the model of many 
others, and the pastoral drama reached its height of popularity 
in the famous Pastor fido {wrhtcn before 151)0) of G. B. Guarini, 
which, while founded on a tragic love-story, introdiK'es into its 
complicated jilot a comic element, partly with a satirical inten- 
[ lion. It is one of those excc*ptional works which, hy circumstance 
as well as by merit, have become the ])roj)erty of th(* world’s 
literature at large. 'I’hus, both in Italian and in other literatures, 
the pitstoral drama became a distinct species, characterized, like 
the great body of modern pastoral poetr)- in general, by a tend- 
ency cither towards the artificial or towards the biirles(|ue. Its 
artificiality afTected the entire growth of Italian comedy, includ- 
ing the nmwiedia deW arte, and imiiressed itself in an intensified 
form upon the ()pera. The forem(»st Italian masters of the la.st- 
named species, so far as it can claim to be included in the poetic 
drama, were A. Zeno (1668- 1750) and P. Melastasio. 

The comic dramatists of the T7th century are grouped as 
followers of the classical and of the romantic school, G. B. della 
Porta {q.v.) and G. A. ( icognini (whom Goldoni f^^medy /« 
describes as full of whining pathos and commonplace theirth 
drollery, but as still f)ossessing a great pow'er to and iHth 
interest) being regarded as the leading representativ(‘s 
of the former. But neither of these largely intermixed groups 
of wTiters could, with all its fertility, prevail against the com- 
petition, on the one hand of the musical drama, and on the other 
of the popular farcical entertainments and those introduced in 
imitation of Spanish examples. Itiilian comedy had fallen into 
decay, when its reform was undertaken by the w'onderful 
theatrical genius of C. (loldoni. One of the most 
fertile and rapid of playwrights (of his 150 comedies 
16 were written and acted in a single year), he at the same 
time pursued definite aims as a dramatist. Disgusted with 
the conventional buffoonery, and ashamed of the rampant 

1 Of Machiavflli’s other comedies, two are prose {ifIii[diilions from 
Plautus and Terence, La CUzin ((.‘asina) and Andria\ of tlir two 
others, simply Ciillcd Conimedic, and in verse, l>is authorship seems 
doubtful. 

** La Coftigiana^ La Talanla, 11 Ipiuriio, 11 1 •'it* mo fa. 
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immorality of the Italian comic stage, he drew his characters 
from real life, whether of his native city (Venice) ^ or of society 
at large, and sought to enforce virtuous and pathetic sentiments 
without neglecting the essential objects of his art. Happy and 
various in his choice of tliemes, and dipping deep into a popular 
life with which he had a genuine sympathy, he produced, besides 
comedies of general human character,® plays on subjects drawn 
from literary biography •'* or from fiction.** Goldoni, whose style 
was considered defective by the purists whom Italy has at no 
time lacked, rned with a severe critic and a temporarily successful 
rival in Count C. Gozzi (1722" 1806), who sought to 
■ rescue the comic drama from its association with the 
actual life of the middle classes, and to infuse a now spirit into 
the figures of the old masked comedy by the invention of a new 
species. His themes were taken from Neapolitan * and Oriental ^ 
fairy tales, to which he accommodated some of the standing 
figures upon which Goldoni had made war. This attempt at 
mingling fancy and humour — occasionally of a directly satirical 
turn ^ - was in harmony with the tendencies of the modern 
romantic school ; and Gozzi's efforts, which though successful 
found hardly any imitators in Itiily, have a family resemblance 
to those of Tieck and of some more recent writers whose art 
wings its flight, through the windows, “ over the hills and far 
away.’’ 

During the latter part of the 18th and the early years of the 
1 9th century comedy continued to follow the course marked 
out by its acknowledged master Goldoni, under the 
influence of the sentimental dran\a of France and other 
donh countries. Aliati Andrea Villi, the marquis Albcrgati 
Capacelli, Antonio Simone Sografi (1760-1825), 
Federici, and J^ietro Napoli Signorelli (1731 1815), the historian 
of the drama, are mentioned among the writers of this school ; 
to the igth century belong (.bunt (liraiid, Marchisio (who took 
his subjects espc('ially fr(»ra commercial life), and NoUi, a fertile 
writer, among whose plays are three treating the lives of poets. 
Of still more recent date are L, U. lion and A. Brofferio. At 
the same time, the comedy of dialect to whicli the example of 
Ck)ldoni had given sanction in Vbnice, flourished there as well as 
in the mutually remote .spheres of Piedmont and Naples. Quite 
modern dev(!lopments must remain unnoticed here ; but the 
fact c.annot be ignored that tht:y signally illustrate the perennial 
vitality of the modern drama in the home of its beginnings. A 
new realistic style set fully in about the middle of the iSth 
century with P. Ferrari and A. 'I’tirelli ; anil though an historical 
reaction tow^ards classical and medieval themes is associated with 
the names of P. (!ossa and G. Giacosa, modernism reasserted 
itself through P. Bracco and other dramatists. It should be noted 
that the influence of great actors, more especially Ermctc 
Novelli and Eleanora Duse, must be credited witli a large share 
of the success with which the Italian stage has held its own 
even against the foreign influences to which it gave room. And 
it would seem as if even the fiaradoxical endeavour of the poet 
Gabrielle d’ Annunzio to lyricize the drama by ignoring action 
as its essence were a problem for the solution of which the stage 
can furnish unexpected conditions of its own. In any event, 
both Italian tragedy and Italian comedy have survived periods 
of a seemingly hopeless decline ; and the fear has vanished 
that either the opera or the ballet might succeed in ousting 
from the national st^e the legitimate forms of the national 
drama. 

^ Momnlo Coriesan {Jerome the Accomplished Man) ; La Bottega 
del cafUy iVc. 

* La Vedova scaltra {The Cunning Widou^ ; Im Piiiia onorata 
{The Uespeciahlc Girl) \ La Buona Figlia ; La B. Spusa ; La B. 
Famiglia ; La B. Madrc (ilu* last of which was unsuccessful ; " good- 
ness, saj'S Goldoni, inn er displeases, but the public weary of every- 
thing ’*), i^c. ; and // Burhero benefico, called m its original French 
version Le Bourni hieufaisant. 

® Molidre ; Teremio ; Tasso. 

* Pamela ; Pamela Maritala] II Filosofo Inglese {Mr Spectator). 

® L' A more de-lle tre melarancie (The Three lemons) ; II Corvo. 

® Turandot ; Zobeide. 

‘ L’ Amove ddk tre m. (against Goldoni); L' A ngellino Behmde 
{The Small Green Bird), (against Helvetius, Rousseau and Voltaire). 


(If) Greece^ 

The dramatic literature of the later Hellenes is a creation 
of the literary movement which preceded their noble struggle 
for independence, or which may be said to form part 
of tlrat struggle. After beginning with dramatic Orcekand 
dialogues of a patriotic tendency, it took a step in Dalmatian 
advance with the tragedies of J. R. Nerulos ^ (1778- 
1850), whose name belongs to the political as well as to the 
literary history of his country. His comedies— especially one 
directed against the excesses of journalism ** — largely contributed 
to open a literary life for the modern Greek tongue. Among 
the earlier patriotic Greek dramatists of the 19th century are 
T. Alkaeos, J. Zampclios (whose tragic style was influenced l)y 
that of Alfieri),*® S. K. Karydis and A. Valaoritis. A. Zoiros 
is noteworthy as having introduced the use of prose into Greek 
tragedy, while preserving to it that association with sentiments 
and aspirations which will probably long continue to pervade 
the chief productions of modern Greek literature. The love of 
the theatre is ineradicable from Attic as it is from Italian soil ; 
and the tendencies of the young dramatic literature of Hellas 
which is not wholly absorbed in the effort to keep abreast of 
recent modern developments, seem to justify the hope that a 
worthy future awaits it. 

Under Italian influence an interesting dramatic growth 
attained to some vitality in the Dalmatian lands about the 
beginning of the i6th century, where the religious drama, whose 
days were passing away in Italy, found favour witli a people 
with a scant popular literature of its own. At Ragusa Italian 
literary influence had been spread by the followers of Petrarch 
from the later years of the 15th century ; here several Servo- 
Ooatuin writers produced n^ligious plays in the manner of the 
Italian rapprescntazioni ; and a gifted poet, Martin Dri^ic, 
comprised, besides religious plays and farces, a species of pastoral 
which enjoyed much favour. 

(c) Spain . 

Spain is the only country of modern Europe which shares with 
England the honour of having achieved, at a relatively early date, 
the creation of a genuinely national form of the regular drama. 
So proper to Spain was the form of the drama which she 
produced and perfected, that to it the term romantic has been 
specifically applied, though so restricted a use of the epithet is 
clearly unjustifiable. The influences which from the Romance 
{peoples — in whom Christian and Germanic elements mingled 
with the legacy of Roman law, learning and culture- sj)read to 
the Germanic nations were represented with tlie most signal 
force and fulness in the institutions of chivalry, — to which, in the 
words of Scott, “ it was peculiar to blend militar>' valour wnth the 
strongest passions which actuate the human mind, the feelings 
of devotion and those of love.” These feelings, in their coml)incd 
operation upon the national character, and in their reflection 
in the national literature, were not confined to Spain ; but 
nowhere did they so long or so late continue to animate the moral 
life of a nation. 

Outw'ard causes contributed to this result. For centuries 
after the crusades had become a mere memory, Spain was a 
battle-ground between the Cross and the Crescent. And it was 
just at the time when the Renaissance was establishing new 
starting-points for the literal)’ progress of Europe, that ("hristian 
Spain rose to the height of (Catholic as well as national self- 
consciousness by the expulsion of the Moors and the conquest 
of the New World. From their rulers or rivals of so many 
centuries tlie Spaniards derived that rich, if not very varied, 
glow of colour which became permanently distinctive of their 
national life, and more especially of its literary and artistic 

** Aspasia; Poly.\ena. 

* Ephetneridophohos. 

Timoleon ; Konstaniinos Palaeologos ; Rhigas of Pherae. 

” The Three Hundred^ ox The Character of the Ancient Hellene 
(Leonidas) ; The Death of the Orator (Demosthenes) ; A Scion of 
Timoleon, &c. 
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expressions ; they also perliaps derived from the same source a 
not less characteristically rehncd treatment of the passion of 
love, 'fhe ideas of Spanish chivalry — ^more especially religious 
devotion and a punctilious sense of personal honour — asserted 
themselves (according to a process often ol)servahlc in the history 
of civilization) with peculiar distinctness in literature and art, 
after the period of great achievements to which they had con- 
tributed in other fields had come to an end. ITie ripest glories 
of the Spanish drama l^elong to an age of national decay — 
mindful, it is true, of the ideas of a greater past. The chivalrous 
enthusiasm pervading so many of the masterpieces of its literature 
is indeed a distinctive feature of the Spanish nation in all, even 
in the least hopeful, periods of its later history ; and the religious 
ardour breathed by these works, though associating itself with 
what is called the Catholic Reaction, is in truth only a manifesta- 
tion of the spirit which informed the noblest part of the Reforma- 
tion movement itself. The Spanish drama neither sought nor 
could seek to emancipate itself from views and forms of religious 
life more than ever sacred to the Spanish people since the glorious 
days of Ferdinand and Isabella ; and it is not so much in the 
beginnings as in the great age of Spanish dramatic literature that 
it seems most difficult to distinguish between v/hat is to be 
termed a rel igious and what a secular play . After Spain had thus, 
the first after England among modern European countries, fully 
unfolded that incomparably richest expression of national life 
and sentiment in an artistic form- a truly national dramatic 
literature, — the terrible decay of her greatness and prosperity 
gradually impaired the strength of a brilliant but, of its nature, 
dependent growth. In the absence of high original genius the 
Spanish dramatists began to turn to foreign models, though 
little supported in such attempts by popular sympathy ; and it 
is only in more recent times that the Sj}anish drama has sought 
to reproduce tiie ancient forms from whose masterpieces the 
nation had never become estranged, while accommodating them 
to tastes and tenderjcies shared by later Spajiish literature with 
tliat of Europe at large. 

The earlier dramatic efforts of Spanish literature may without 
inconvenience be briefly dismissed. The reputed auth(»r of the 
Capias de Mingo R amigo (R. Cota the elder) likewise 
ettortm. composed the first act of a story of intrigue and 
character, purely dramatic but not intended for repre 
sentation. 'I’liis tragic (comedy of Calisto and Melihoea, which 
was completed fin 21 acts) by afterwards became famous 
under the name of CdesHna ; it was frequently imibited and 
translated, and was adapted for the Spanish stage by R. de 
Zepeda in 1582. But the father of the Spanish drama was J. de 
la Knzina, whose representaciones under the name of eclogues ” 
were dramatic dialogues of a religious or pastoral character. 
His attempts were imitated more especially by the Portuguese 
an Vicente, whose writings for the .stage appear to be 

Vicente, included in the period 1502 1536, and who wrote both 
in Spanish and in his native tongue. A further impulse 
came, as was natural, from Spaniards resident in Italy, and 
especially from B. de Torres Naharro, who in 1517 published, as 
the chief among the “ firstlings of his genius ” (Propaladia), a 
series of eight cotnedias — a term generally applied in Spanish 
literature to any kind of drama. He claimed some knowledge of 
the theory of the ancient drama, divided his plays into jornadas ^ 
(to correspond to acts), and opened them with an introyto 
(prologue). Very various in their subjects, and occasionally odd 
in form,- they were gross as well as audacious in tone, and were 
soon prohibited by the Inquisition. The church remained un- 
willing to renounce her control over such dramatic exhibitions 
as she permitted, and sought to suppress the few plays on not 
strictly religious subjects which appeared in the early part of 
the reign of Charles I. Though the universities produced both 
translations from the classical drama and modern l^atin plays, 

^ The term is the same as tiiat used in the old French collective 
mysteries (journSes). 

* In some of his plays {Comedia Serafina ; C. Tinelaria) there is a 
mixture of languages even stranger than that of dialects in the Italian 
masked comedy. 


these exercised very little general effect. Juan Perez’ (Petreius’) 
posthumous Latin comedies vrerc mainly versions of -Ariosto.® 

Thus the foundation of the Spanish national theatre w^as 
reserved for a man of the people. Cervantes has vividly sketched 
the humble resources which were at the command of 
Lope dc Rueda, a mechanic of Seville, who with his Ruedn 
friend the bookseller Timoneda, and two brother en^Ms 
authors and actors in his strolling company, succeeded 
in bringing dramatic entertainments out of the churches and 
palaces into the public places of the towns, where they were 
produced on temporary scaffolds. The manager carried about 
his properties in a corn-sack ; and the “ comedies ” were still 
only “ dialogues, and a species of eclogues between two or three 
shepherds and a shepherdess,” enlix ened at times by intermezzos 
of favourite comic figures, such as the negress or the Biscayan, 
“ played with inconceivable talent and truthfulness by Lope.” 
One of his plays at least, and one of Tiinoneda’s,'* seem to liave 
been taken from an Italian source ; others mingled modern 
themes with classical apjmritions,® one of Timoneda’s was 
(perhaps again tlirough the Italian) from Plautus.' Others of a 
slighter description were called pasos—a, species afterwards 
termed entremeses and resembling the modern French praverbes. 
With these popular efforts of Lope de Rueda and his friends a 
considerable dramatic activity began in the years 1560 1590 
in several Spanish cities, and before the close of this period 
permanent theatres began to be fitted up at Madrid. Yet 
Spanish dramatic literature might still have been led 
to follow Italian into an imitation of classical models, anmat. 
'fwo plays l)y G. Bermiulez (1577), called by their 
krarned author “ the first Spanish inigttdies,” treating llie national 
sul)jcct of Inez de Gastro, but divided into five acts, com|)oscd in 
various metres, and introducing a chorus ; a Dido {c. 1580) by 
C. de Vinies (who claimed to have first divided dramas into 
three jornadas) ; and tlu‘ tragedies of L. L. dc Argensola (acted 
1585, and praised in Don Quixote) alike represent tin’s tendency. 

Such were the alternatives which had opened for the Spanish 
drama, when at last, about thi* same time as that of the Juiglish, 
its future was determined by writers of original genius. 

The first of these was the immortal Cervanti'S, wlio, 
however, failed to anticipate by his earlier plays (1584-1588) llie 
great (though to him unproductive) sinless of his famous 
romance. In his endeavour to give a poetic character to the 
drama he fell iijxin the expedient of introducing personified 
al)Stractions speaking a “ divine ” or elevated language— a 
deviie which W'as for si time favourably received. But these 
plays exhibit a neglect or ignorance of the laws (»f dramatic 
construction ; their action is episodical ; and it is from the 
realism of these episodes (esjxcially in the Nmnanday wliich is 
crowded with both figures and incidents), and from the power 
and flow of the declamation, tluit their effix-t mii.st have been 
derived. When in his later years (1615) (i^rxantes returned to 
dramatic composition, the style and form of the national drama 
had lx*en definitix ely settled by a large number of writers, the 
brilliant success of whose acknowledged chief may previously 
have diverted Cervantes from his labours for the theatre. Jlis 
influence iijxm the gi^neral progre.ss of dramatic literature is, 
however, to be sought, not only in his plays, l)ut also in those 
novelas exemplarcs- Am\um\^s\XdXAQ alike in llieir clearness and 
their terseness of narrative — to which m<>re than one drama is 
indebted for its plot, and for much of its dialogue to boiit. 

Lope de Vega, one of the most astonishing geniuses the world 
has known, permanently established the national forms of the 
Spanish drama. Some of these were in their Ix^ginnings ^ 
taken over by him from ruder predecessors ; some vcMe- 
were cultivated with equal or even superior success by 
subsequent authors ; but in variety, as in fertility of dramatic 
production, he has no rivals. His fertility, wliich was such that 
he wrote about 1500 plays, besides 300 dramatic works classed 

* Necromaniicus^ Lena^ Deceptif Suppoxiti. 

* Lns Knganos {Cli Jngannati). ^ Cornelia (// Negromante). 

» T.OJX*, Armelina (Medea and Neptune a.s deux ex machma 

niodo machina adfuisjict). ’ Menennos. 
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of foreign examples will satisfy Spanish dramatists— ^ispecially 
when, like the author of Dona Perfecta (Perez Galdos), they have 
excellent home material of their own for adaptation, — or that the 
Spanish public itself, with fine actors and actresses still uphold- 
ing tJie lofty traditions of the national drama, will remain too 
fatigued to consume the drama unless bit by bit — in the shape 
of zarzuelas and similar one-act confections. Whatever may be 
the future of one of the noblest of modem dramatic literatures, 
it may confidently be predicted that, so long as Spain is Spain, her 
theatre will not be permanently either denationalized or degraded. 

{(1) Portugal. 

The Portuguese drama in its earlier phases, especially before 
in the latter part of the 14th century the nation completely 
achieved its independence, seems to have followed 
much the same course as the Spanish ; and the re- 
drama. ligious drama in all its prevailing forms and direct 
outgrowths retained its popularity even by the side 
of the products of the Renaissance. In the later period of that 
movement translations of classical dramas into the vernacular 
were stimulated by the cosmopolitan example of George 
Buchanan, who for a time held a post in the university of Coimbra; 
to this class of play Teive’s Johannes (1553) may be supposed 
to have belonged. In the next generation Antonio Ferreira ^ 
and others still wrote comedies more or less on the classical 
model. But the rather vague title of “ the Plautus of Portugal ” 
is accorded to an earlier comic writer, the celebrated Gil Vicente, 
who died about 1 536, after, it is stated, producing forty-two plays. 
He was the founder of popular Portuguese comedy, and his 
plays were called autos, or l>y the common name of praticas.^ 
Among his most gifted successors are mentioned A. Rilieiro, 
called Chiado (the mocking-bird), who died in 1 590 ; * his brother 
Jeronymo, B. Dias, A. Pires, J. Pinto, H. Lopes and others. 
The dramatic efforts of the illustrious poet Luis de ('aniRes 
(Camoens) are relatively of slight importance ; they consist 
of one of the many modern versions of the Amphiiruo^^m\ of two 
other comedies, of which the earlier (Filodemo) was acted at 
Goa in 1553, the subjects having a romantic colour.* Of greater 
imi)ortance were the contributions to dramatic literature of 
F. lie Sa de Miranda, who, being well acquainted with both 
S|)anish and Italian life, sought early in his career to domesticate 
the Italian comedy of intrigue on the Portuguese stage ; ® but 
he failed to carry with him the public taste, which preferred 
the autos of Gil Vicente. 'Fhe followers of M iranda w'cre, however, 
more successful than he had been himself, among them the 
already -men tinned Antonio Ferreira ; the prose plays of Jorge 
Ferreira de Vasconcellos, which bear some resemblance to the 
Spanish Celestina, are valuable as pictures of contemporary 
manners in city and court.** 

The later Portuguese dramatic literature seems also to have 
passed through phases corresponding to those of the Spanish, 
though with special features of its own. In the iSth century 
Alcino Myccnio (1728 1770), known as Domingos dos Reis Quito 
in everyday life, in which his avocation was that of Allan Ramsay, 
was remarkably successful with a series of plays," including of 
course an Inez de Castro^ which in a subsequent adaptation by 
|. B. Gomes long held the national stage. Another dramatist, 
of both merit and higher aspirations, was Lycidas Cynthio (alias 
Manoel de Figueiredq, r 725 ■ 1 Soi But the romantic movement 
was very late in coming to Portugal, (airiously enough, one of 
its chief representatives, the viscount da Almeida Garrett, 
exhibited his sympathy w'ith French, revolutionary and anti- 

* O cioso {The Jealous AJan), &c. His Inez de Castro is a tragedy 
with choruses, partly foiindtrd on the Spanish play of J . Bermudez. 

^ Don Ditardos, Amadis^ cVc. 

* Auto das Pcfiatciras {The JMarket-women)^ Pratica de com padres 
[The Gossips)^ 

* Emphatrides^ Filodemo^ Selcuco. 

® Os EstrangeiroSy Os Vilhalpandos {The Impostors). 

* Eufrosinay Ulyssipo (Lisbon), Aulegrafia. 

^ Astartey Ilermione, Megnra. 

^ These assumptions of names remind us that we arc In the period 
of the “ Arcadias.** 


English ideas by a tragedy on the subject of Cato ; ** but his 
later works were mainly on national subjects.*® The expansive 
tendencies of later Portuguese dramatic literature are illustrated 
by the translations of A. F. de Castilho, who even ventured 
upon Goethe/s Faust (1872). Among 19th-century dramatists 
are to be noted Pereira da Cunha, R. Cordciro, E. Biester, 
L. Palmeirin, and Garrett's disciple F. G. de Amorim, by 
whom both political and social themes have been freely 
treated. The reaction against romanticism observable in 
Portuguese poetic literature can hardly fail to affect (or perhaps 
has already affected) the growth of the national drama ; for the 
receptive qualities of both arc not less striking than the pro- 
ductive. 

(e) France. 

France was the only country, besides Italy, in which classical 
tragedy was naturalized. In 1531 the Benedictine Barthdemy 
of Loches printed a Christus Xylonicus; and a very 
notable impulse was given both to the translation and French 
to the imitation of ancient models by a scries of efforts regular 
made in the university of Paris and other French drama. 
places of learning. The most successful of these attempts was 
the Johannes Baptistes of George Buchanan, who taught in 
Paris for five years and at a rather later date resided at Bordeaux, 
where in 1540 he composed this celebrated tragedy (afterwards 
translated into four or five modern languages), in w'hich it is 
now ascertained that he had in view the trial and condemnation 
of Sir Thomas More. He also wrote Jephthah, and translated 
into Latin the Medea and Alceslis of Euripides. At a rather 
later date the great scholar M. A. Murct (Murctus) produced his 
Julius Caesar, a work perhajw superior in correctness to 
Buclianatrs tragic masterpiece, but inferior to it in likeness to 
life. AlM>ut the same time the enthusiasm of the I*aris classicists 
showed itself in several translations of Sophoclean and Eiiri- 
pidean tragedies into French verse.** 

Thus the beginnings of the regular drama m France, which, 
without absolutely determining, potently swayed its entire 
i:ourse, came to connect themselves directly with the great 
literary movement of tlie Renaissance. Du Bellay sounded the 
note of attack which converted that movement in France into 
an endeavour to transform the national literature ; and in 
Ronsard the classical school of poetry put forward its conejuering 
hero and sovereign lawgiver. Among the disciples who gathered 
round Ronsard, and with him formed the “ Pleiad ” jodeUe 
of French literature, Etienne Jodelle, the reformer of 
the PVench theatre, soon held a distinguished place. The stage 
of this period left ample room for the enterprise of this youthful 
writer. The popularity of the old entertainments had reached 
its height when Louis Xll., in his conflict with Pope Julius 11 ., 
had not scrupled to call in the aid of Pierre Gringoirc (Gringon), 
and when the Mere sottc had mockingly masqueraded in the 
petticoats of Holy ('hurch. In the reign of Francis I. the 
Inquisition, and on occasion the king himself, had to some extent 
succeeded in repressing the audacity of the actors, whose follies 
were at the same time an utter abomination in the eyes of the 
Huguenots. For a time the very mysteries of the Brethren of 
the Passion had been prohibited ; while the moralities and 
farces had sunk to an almost contemptible level. Yet to this 
reign belong the contributions to farce-litcraturc of three writers 
so distinguished as Rabelais (non-extant), Clement Marot and 
Queen Margaret of Navarre. Meanwhile isolated translations 
of Italian *^ as well as classical dramas had in literature begun 
the movement which Jodelle now transferred to the stage itself. 
His tragedy Cleopatre captive was produced there on the same 
day as his comedy U Eugene, in 1552, his Didm se sacrifiant 
following in 1558. Thus at a time when a national theatre was 
{perhaps impossible in a country distracted by civil and religious 

Catdo. Manoel de Sousuy &c. 

” Antigone and Electra: Hecuba \ and Tphigenia in Aulis. The 
Andria was also translated, and in 1540 Ronsard translated the 
Plutus of Aristophanes. 

Trissino, Sofonisbay by de Saint<Gelais. 
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conflicts, whose monarchy had not yet welded together a number 
of provinces attached each to its own traditions, and whose 
population, especially in the capital, was enervated by frivolity 
or enslaved by fanaticism, was born that long-lived artificial 
growth, the so-called classical tragedy of France. For French 
comedy, though subjected to the same influences as tragedy, 
had a national basis upon which to proceed, and its history is 
partly that of a modification of old popular forms. 

The history of French tragedy begins with the Cleopdtre 
captive, in the representation of which the author, together 
PrtBch other members of the “ Pleiad,” took part. It is 

traxedyin a tragedy in the manner of Seneca, devoid of action 
theieth and provided with a ghost and a chorus. Though 
camtury,' i^iainly written in the five-foot lambic couplet, it 
already contains passages in the Alexandrine metre, which soon 
afterwards J. de T.a Peruse by his Medee (pr. 1556) established 
in French tragedy, and which Jodelle employed in his IHdon. 
Numerous tragedies followed in the same style by various authors, 
among whom Ciabriel Eounyn produced the first French regular 
tragedy on a subject neither Greek nor Roman and the brothers 
de la Taille,^ and J. Cirevin,*^ distinguished themselves by their 
style. In the reign of Charles IX. a vain attempt was made by 
Nicoljis Filleul to introduce the pastoral style of the Italians into 
French tragedy ; and the Brotherhood of the Passion was 
intermingling with pastoral plays its still continued reproductions 
of the old entertainments, and the religious drama making its 
expiring efforts, among which T. Le Coq’s interesting mystery 
of Cain (15S0) should be noted. Beza’s Abraham saerifiant 
(1550), J. dc Coignac’s Goliath (dedicated to Edward VI.), 
Rivandeau’s liaman (1561), belong to a group of Biblical tra- 
gedies, inspired hy Calvinist influences. But these more and 
more approached to the examples of the classical school, which, 
in spite of all difliculties and rivalries, prevailed. Among its 
followers Montchretien exhibited unusual vigour of rhetoric® 
and in R. Gamier French tragedy reached the greatest height 
in nobility and dignity of style, as well as in the exhibition of 
dramatic passion, to which it attained before Corneille. In his 
tragedies choruses are still interspersed among the long Alexand- 
rine tirades of the dialogue. 

During this period comedy had likewise been influenced by 
classical models ; but the distance was less between the national 
Comedy Terence, than between the mysteries and 

under moralities, and Seneca and the Greeks. T'Kw^enc 

Italian differs little in style from the more elaborate of the old 
influence, . ^nd while it satirizes the foibles of the clergy 

without any appreciable abatement of the old licence, its theme 
is the favourite burden of the French comic theatre in all times — 
le coruage. The examples, however, which directly facilitated 
the productivity of the French comic dramatists of this jKTiod, 
among whom Jean de la Taille was the first to attempt a regular 
comedy in prose," were those of the Italian stage, which in 1576 
cstal)lished a permanent colony in France, destined to survive 
there till the close of the 17th century, by which time it had 
adopted the French langutige, and was ready to cotilesce with 
French actors, without, however, relinquishing all remembrance 
of its origin. R. Belleau, a member of the “ l^leiad,” produced 
a comedy in which the type (already approached by Jodelle) 
of the swaggering captain appears,** J. Grevin copied Italian 
intrigue, characters and manners ; •’ (). de Tum^lje (d. 1581) 
borrowed the title of one Italian play and perhaps parts of the 
plots of others ; the Florentine F. d’Amboise (d. 1558) produced 
versions of two Italian comedies ; and the foremost French 
comic poet of the century^ P. de Larivey, likewise an Italian 
born (of the name of Pietro Giunto), openly professed to imitate 
the poets of his native country. His plays are more or less literal 

* La Soltane (1561). * Daire {Darius). 

® La Mart de Cesar. * Achille (T.yi3). 

® Les Lac^nes ; Marie Stuart or L'£vossaise. 

" La JuivCy &c. f Les Corivaux (1573). 

* La Reconnue (I.e Capitaine Rodomont). 

® Les F.shahis. 

Les Contens (S. Paniliosco, 1 Contenti). 

“ Les Niapolitaines ; Les Disesp 6 rades de V amour. 


translations of L. Dolce,* - Secchi and other Italian dramatists; 
and this lively and witty author, to whom MohYTe owes much, 
thus connects two of the most important and successful growths 
of the modern comic drama. 

The close conjunction between the history of a living dramatic 
literature and that of the theatre can least of all be ignored in the 
case of France, where the actor's art has gone through so ample 
an evolution, and where the theatre has so long and continuously 
formed an importiint part of the national life. By the middle 
of the 16th century not only had theatrical representations, now 
quite emancipated from clerical control, here and there already 
become matters of speculation and business, but the acting 
profession was beginning to organize itself as such ; strolling 
companies of actors had become a more or less frequent ex- 
perience ; and the attitudi* of the church and of civic respect- 
ability were once more coming to be systematically hostile to 
the stage and its rey)resentatives. 

Before, however, either tragedy or coined)’ in France enlered 
into the period of their history when genius was to illuminate 
both of them with creations of undying merit, and 
before the theatre had associated itself enduringly tragedy 
with the artistic and literary divisions of court and and 
society and the people at large, the country had passed 
through a new y)hase of the national life. When the 
troubles and terrors of the great cixil and religious century 
wars of the i6th century were over at last, they were ttefore 
found to have produced a reaction towards culture and 
refinement which spread from certain spheres of society whose 
influence was for a time prevailing. The seal had been set upon 
the results of the Renaissance by Malhi^be, the father of French 
style. The masse*s meanwhile continued to solace or distract 
their weariness and their sufferings wit h the help of the accredited 
ministers of that half-cynical gaicMy which has always lighted 
up the darkest hours of French popular life. In the troublous 
days preceding Richelieu's definitive accession to power (1624), 
the tabarinades—ii kind of street dialogue recalling the earliest 
days ()f the popular drama — had made the l^)nt-Neuf the 
favourite theatre of the Parisian poj)ulace. Meanwhile the 
influence f)f Spain, which Henry JV. had overcome in politic^, 
had throughout his reign and afterwards lieon predominant in 
other spheres, and not the least in that of literature. The stilo 
culio, of which Gongora was the native Spanish, Marino the 
I talian, and Lyly the English represent ative, asserted its dominion 
over the favourite authors of French society ; the pastoral 
romance of Honorc dTJrfe — th(; text-book of pseudo-pastoral 
gallantry was the parent of the romances of tlu' Scuderys, de 
La Calprenede and Mme de La Fayette ; the Hotel de Kain- 
bouillet was in its glory ; the true (not the false) prencuse.s sat 
on the heights of intellectual society ; and J. L. G. de Balzac 
(ridiculed in the earliest French dramatic parody) ** and Voiture 
were the dictators of its literature. Much of the French drama 
of this age is of the same kind as its romance-literature, like 
which it fell under the polite castigation of Boileau’s satire. 
Heroic love (r|uile a technical passion), “ fertile in tender senti- 
ments,” seized la^ld of the theatre as well as of the romances ; 
and La (Calprenede, G. dc Scudery and his sister and others 
were equally fashionable in both sjiecies. 'I’he Gascon ( yrano de 
Bergerac, though not altogether insignificant as a dramatist,**' 
gained his chief literary reputation b)' a Kahi^laisian fiction. 
Meanwhile, Spanish and Italian models conlinued to influence 
hot h branches of the drama. Everybody knew by heart Gongora’s 
version of the story of “ young Py ramus and liis love Thisbe,” 
as dramatized by Th. Viaud (1590 -1656) ; and the sentiment of 
Tristan (1601-1655) ov^Tpowered Herod on the st^lg(^, and 
drew tears from Cardinal Richelieu in the audience. J. Mairet 
was noted for superior vigour.^** P. Du Ryer’s style is described 
as, while otherwise superior to that of bis contemporaries, 

Le Laqttais (It Raffazzo). 

Les Troniperies {(Hi Jnganni). 

** “ 1 .. du Peschicr ” (de Barry), La Coml’dic des comedies. 

L' Amour tyrannique, A grip pine ^ Le Pedant joue. 

” Marianne. Sophonisbe. 
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Italian in its defects. A mixture of the forms of classical 
comedy with elements of Spanish and of the Italian pastoral was 
attempted with great temporary success by A. Hardy, a play- 
wright who thanked Heaven that he knew the precepts of his 
art while preferring to follow the demands of his trade. The 
mixture of styles begun by him was carried on by the marquis de 
Racan,^ J. de Rotrou and others ; and among these comedies of 
intrigue in the Spanish manner the earliest efforts of C!orneille 
himself are to be classed. Rotrou ’s noteworthier productions ® 
are later in date than the event which marks an epoch in the 
history of the French drama, the appearance of Corneille’s 

P. Corneille is justly revered as the first, and in some respects 
the unequalled, great master of French tnigedy, whatever may 
Corneille unsound in his theories, or defective in his 

practice. 'Fhe attempts of his predecessors liad been 
without life, because they lacked really tragic characters and the 
play of really tragic passions ; while their style had been either 
pedantically imitative or a medley of plagiarisms. He conquered 
tragedy at once for the national theatre and for the national 
literature — and tliis, not by a long tentative process of produc- 
tion, but by a few masterpieces, which may be held to Ikj 
comprehended within the ten years 1636 to 1646 ; for in his 
many later tragedies he never again proved fully equal to himself. 
The French trag(;dy, of which the great age l)cgins with the Cid, 
Harare^ Cinnay Polyrurte and Nodogune, was not, whatever it 
professed to be, a copy of tlic classical tragedy of Greeks or 
Romans, or an imitation of the Italian imitations of these ; nor, 
though in his later trfigedies ('orneille depended less and less 
upon characters, and more and more, after the fashion of the 
Spaniards, upon situations, and even upon .sp(!ctaclc, were 
the forms of the Spanish drama able to assert their dominion 
over the French tragic stage. 'Fhe mould of Frcncli tnigedy 
was cast by Corneille ; but the. creative power of his genius was 
unable to fill it with more than a few examples. His range of 
passions and characters was limited ; he preferred, he said, the 
reproach of having made his women too heroic to that of having 
made his men effeminate. His actions inclined too much to 
the exhibition of c^onfiicts political rather than broadly ethical 
in their significance. The defects of his style are of less moment ; 
but iti this, as in other respects, he was, with all his strength 
and brilliancy, not one of tho.se rarest of artists who are at the 
same time the example and the despair of their successors. 
The examens which he printed of all his plays up to 1660 show 
how much self-criticism (though it may not always be as in this 
case conscious) contributes to the true fertility of gcniu.s. 

In comedy also ('orneille Ingins the first great original epoch 
of Fren(!h dramatic literature ; for it was to him tliat Moliere 
owed tlie iiisf>iration of the tone and .style which he made tho.se 
of the higher forms of hVench comedy. But Le Menteur (the 
parent, with its sequel, of a numerous dramatic progeny **) was 
itself derived from a Spanish original/ which it did not (as was 
the case with the Cid) transform into something new. French 
tnigi-comedy ('onK*ille can hardly be said to have invented ; 
and of the mongrel growths of sentimental comedy and of 
domestic <irama or drame, he rather suggested than exemplified 
the conditions. 

The tragic art of Racine sup]demcnts rather than surpasses 
that of his older oontemporary. His works reflect the serene 
Racine Settled formality of an in which the sun of 

monarchy shone with an effulgence no clouds seemed 
capable, of obscuring, and in which the life of a nation seemed 
reducible to the surroundings of a court. The tone of the poetic 
literature of such an age is not necessarily unreal, because the 
range of its ideas is limited, and because its forms seem to exist 
by an immutabU* authority. That Racine should permanently 
hold the position which belongs to him in French dramatic 

‘ I.rs lieigcries. Mvlile ; Clitandrc, 

* Lc Viritahlc Saint Cit'iit'st Vcnteslas. 

* Steolo, The Lying Lover \ Foote, The Liar ; Goldoni, li Bngiaulo. 

^ Kiii7. (le .Alarcon, La I’erdad sosfyeehosa, 

** L* Illusion romique is antithetically mixed. 


literature is due to the fact that to him it was given to present 
these forms — the forms approved by his age — in what may 
reasonably be called perfection ; and, from the point of view 
of workmanship, Sophocles could not have achieved more. 
What his plays contain is another question. They suit them- 
selves so well to the successive phases in the life of Louis XIV., 
that Madame de S^vigne described Racine as having in his later 
years loved God as he had formerly loved his mistresses ; and 
this sally at all events indicates ^e range of passions which 
inspired his tragic muse. His heroes are all of one type — that 
of a gracious gloriousness ; his heroines vary in their fortunes, 
but they arc ail the “ trophies of love,” " with the exception 
of the scriptural figures, which stand apart from the rest.^ 
T. Corneille, Campistron, Joseph Duche (1668-1704), Antoin de 
I.afosse (f. 1653-1708) and Quinault were mere followers of one 
or both of the great masters of tragedy, though the last named 
achieved a reputation of his own in the bastard species of the 
opera. 

The type of French tragedy thus established, like everything 
else which formed part of the “ age of J.ouis XIV.,” proclaimed 
itself as the definitively settled model of its kind, and cA^nic/er- 
was accepted as such by a submissive world. Proud imUcb of 
of its .self-imposed fetters, French tragedy dictatorially French 
denied the liberty of which it had deprived itself to the ciaaai^i 
art of which it claimed to furnish the highest examples. 

Yet, though calling itself classical, it had not caught the essential 
spirit of the tragedy of the Greeks. The elevation of tone which 
characterizes the serious drama of the age of Louis XTV. is a true 
filevation, but its heights do not lose themselves in a .sphere 
peopled by tlie myths of a national religion, still less in the region 
of great thoughts which ask Heaven to stoop to the aspirations 
and the failures of man. The personages of this drama are 
conventional like its themes, but the convention is with il.self 
only ; Orestes and Iphigcnia have not brought with them the 
cries of the stern goddesses and the flame on the altar of Artemis ; 
their passions like their speocli are cadcnced bya modern measure. 
In construction, the simplicity and regularity of the ancient 
models are stereotyped into a rigid etiejuette l>y the exigencies 
of the court-theatre, which is but an apartment of the palace. 
The unities of time and place, with the Greeks mere rules of 
convenience, French tnigedy imposes upon itself as a permanent 
yoke. The Eiiripidean prologue is judiciou.sly exchanged for 
the exposition of the first act, and the lyrical element, essentia] 
to Greek tragedy is easily suppressed in its would-l)e copy ; 
lyriciU pas.sagc.s still occur in some of Corneille's early master- 
pieces,*’ but the chorus is consistently banished, to reappear only 
in Racine's latest works as a scholastic experiment appropriate 
to a conventual atmosphere. Its uses for ex])lanation and 
comment are served l)y the expedient, which in its turn becomes 
conventional, of t he conversations with confidants and confidantes y 
which more tlian sufficiently supply the foil of general sentiments. 
The epical element is allowed full play in narrative passages, 
more especially in those which relate parts of the catastrophe,’^ 
and, while preserving the stage intact from realisms, suit them- 
selves to the generally rhetorical character of this species of the 
tragic drama. This character impressed itself more and more 
upon the tragic art of a rhetorical nation in an age when the 
loftiest themes were in the pulpit receiving the most artistic 
oratorical treatment, and developed in the style of Frencli 
classical tragedy the qualities which cause it to become some- 
thing l^tween prose and poetry — or to appear (in the phrase of 
a French critic) like prose in full dre.ss. The force of this descrip- 
tion is borne out by the fact that the distinction between the 
versification of French tragedy and that of French comedy seems 
at times imperceptible. 

The universal genius of Voltaire found it neces.sary to shine 
in all branches of literature, and in tragedy to surpass pre- 
decessors whom his own authority declared to have surpassed 

' Andromaque ; PhUdfe) Berenice, Ckc. 
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the efforts of the Attic muse. He succeeded in impressing the 
world with the belief that his innovations had imparted a fresh 
vitality to French tragedy ; in truth, however, they 
voitmirm. represent no essential advance in art, but rather 
augmented the rhetorical tendency which paralyses true dramatic 
life. Such life as his plays possess lies in their political and social 
sentiments, their invective against tyranny,^ and their exposure 
of fanaticism.* In other respects his versatility was barren of 
enduring results. He might take his themes from French history,* 
or from Chinese,^ or Egyptian,® or Syrian,** from the days of the 
Epigoni ^ or from those of the Crusades ; ** he might appreciate 
Shakespeare, with a more or less partial compreliension of his 
strength, and condescendingly borrow from and improve the 
barbarian.® But he added nothing to French tragedy where it 
was weakest — ^in character; and where it was strongest — in 
diction—- he never equalled Corneille in fire or Racine in refine- 
ment. While the criticism to which French tragedy in this age 
at last began to be subjected has left unimpaired the real titles 
to immortality of its great masters, the French theatre itself has 
all but buried in respectful oblivion the dramatic works bear- 
ing the name of Voltaire — a name persistently belittled, but 
second to none in the history of modern progress and of modem 
civilization. 

As it is of relatively little interest to note the ramifications of 
an art in its decline, the contrasts need not be pursued among 
French t'^i^fcinporaries of V^oltaire, between his imil-ator 

ciaeaicai Bernard Joseph Saurin (1706-1781), Saurin’s royalist 
tragedy rival dc Bclloy, Racine’s imitator l.figrange-Chanccl 
and Voltaire’s own would-be rival, the “terrible” 
decline, the elder, who professed to vindicate to 

French tragedy, already mistress of the heavens through Corneille, 
and of the earth through Racine, I^luto^s supplementary realm, 
but who, though thus essaying to carry tragedy lower, failed 
to carry it farther. In the latter part of the j8th century French 
classical tragedy as a literary growth w'as dying a slow death, 
however numerous might be the leaves which sprouted from the 
decaying tree. Its form had been permanently fixed ; and even 
Shakespeare, as manipulated by Ducis — an author whose 
tastes were better than his times — failed to bring about a change. 
“It is a Moor, not a Frenchman, who has written this play,” 
cried a spectator of Ducis’ Othello ( 1701) ; but Talma’s conviction 
was almost as strong as his capacity was great for convincing 
his public' ; and he certainly did much to prepare the influence 
which Shakespeare was gradually to assert over the French 
drama, and which was aided by translatirms, more especially 
that of Pierre Letourneur (1736-1788), which had attracted the 
sympathy of Dideri)t and the execrations of the aged Voltaire.*^ 
Meanwhile, the command which classical French tnigedy con- 
tinued to assert over the stage was due in part, no doubt, to the 
love of Roman drapery — not always abundant, but always in 
the grand style — which characterized the Revolution, and which 
was by the Revolution handed down to the Empire. It was 
likewise, and more signally, due to the great actors who freed 
the tragic stage from much of its artificiality and animated it 
by their genius. No great artist has ever more generously 
estimated the labours of a predeces.sor than Talma judged tliose 
of Le Kain ; but it was Talma himself whose genius was pre- 
eminently fitted to reproduce the great figures of antiquity in 
the mimic world, which, like the world outside, both required 
and possessed its Caesar. He, like Rachel after him, reconciled 
French classical tragedy with nature ; and it is upon the art of 
great original actors such as these that the theatrical future of 
this form of the drama in France dcpicnds. Mere whims of fashion 

^ lintius : La Mort de Ce&ar ; Semitamis. 

® (Edipe ; Lc I'anatisme [Mahomet). 

Adelaide du Gttcsclin. * JJOrphelin de la Chine, 

7 anis et Zdlidc, ® Lcs Gu^hrea. ’ Olimpie. 

« Tancrdde. » La Mori dc Cesar ; Zaire {Othello). 

Hamlet ; Le Roi L6ar^ &c. 

, , ” lectures delivered by the late I’rofessor A . Beljame at 

Trinity College, Cambridge, in 11^)3-1006 may be mentioned as 
valuable contributions to our knowledge of the growth of Shake- 
spcarc’s influence in France. 


— even when inspired by political feeling — will not waft back 
to it a real popularity ; nor will occasional literary aftergrowths, 
however meritorious, such as the admirable Lncrece of F. Ponsard 
and the attempts of even more recent writers, suffice to re- 
establish a living union between it and the progress of the 
national literature. 

The rival influences under which classical tragedy has after 
a long struggle virtually become a thing of the past in French 
literature are also to be traced in the history of f’rench 
comedy, which under the co-operation of other in- 
ffuences produced a wide variety of growths. The germs of most 
of these — though not of all — are to be found in the works of the 
most versatile, the most sure-footed, and, in .some respects, 
the most consummate master of the comic drama whom the 
world has known — Moli^re. What Moliere found in ^ . 
existence was a comedy of intrigue, derived from ® 
Spanish or Italian examples, and the elements of a comedy of 
character, in French and more especially in Italian farce and 
bullet-pantomime. Corneille’s Mentcur had pointed the way to 
a fuller combination of character with intrigue, and in this 
direction Moli^re’s genius exercised the height of its creative 
powers. After beginning with farces, he produced in the earliest 
of his plays (from 1652), of which more than fragments remain, 
comedies of intrigue wliich are at the .same time marvellously 
lively pictures of manners, and them proceeded, with the £irok 
des ///am* (1661), to begin a long series of masterpieces of coined)’ 
of character. Yet even these, the chief of which arc altogether 
unrivalled in dramatic literature, do not exhaust the. variety 
of his productions. To define the range of his art is as diflicult 
as to express in words the essence of his genius. For though he 
has Iwen copied ever since he wrote, neither his spirit nor his 
manner has descended in full to any of his copyists, whole .schools 
of whom have missed elements of both. A Moliere can only be 
judged in his relations to the history of comedy at large. He 
was indeed the inheritor of many forms and styles— nmiaining 
a stranger to those of Old Attic comedy only, rooted as it was 
in the political life of a free imperial city ; though even the rich 
extravagances of Aristf)phanes’ burlesque was not left wholly 
unrcproduced by him. Moliere is both a satirist and a humorist; 
he displays at times the sentiments of a loyal courtier, at others 
that gay spirit of opposition which is all Init indispensable to 
a popular French wit. His comedies offer elaborate and sul>tle 
- even tender — pictures of human character in its eternal types, 
lively sketches of social follies and literary extravagances, and 
broad apj/eals to the ordinar\’ sourc'cs of vulgar merriment. 
J.ight and perspicuous in coastruction, hi^ is master of the delicate 
play of irony, the penetrating f(»n*c of wit, and the expansive 
gaiety of frolicsome fun. Jmithful to the canons of artistic taste, 
and under the sure guidance of true natural humour, his style 
suits itself to every .species attempted by him. His morality is the 
reverse of rigid, l)ut its aberrations arc not tho.se of prurience, 
nor its laws those of pretence ; and, wholly free as he was from 
the didactic aim which is foreign to all true dramatic representa- 
tion, the services rendered by him to his art are not the le.ss 
services rendered to society, concerning which the laughter of 
genuine comedy tells the truth. He raised the comedy of char- 
acter out of the lower sphere of caricature, and in his greatest 
creations subordinated to the highest ends of all dramatic 
composition the plots he .so skilfully built, and the pictures of 
the manners he so faithfully reproduced. 

Even among the French comic dramatists of this age there 
must have been many who “ were not aware ” that Moliere 
was its greatest poet. For though he had made the true 
path luminous to them, their efforts were still often 
of a tentative kind, and one was reviving Palhelin 
while another was translating the Andria. A more 
unique attempt was made in one of the very few really 
modem versions of an Aristophanic comedy, which de.serves to 
be called an original copy - the Plaideurs of Racine. The tragic 
poets Quinault and Campistron likewise wrote comedies, one ** 

{^mtisiLwWyL' Amour indiscret (Newcastle an<J I/ryden's Sir Martin 
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or more of which furnished materials to contemporary English 
dramatists, as did one of the felicitous plays in which Boursault 
introduced Mercury and Aesop into the theatrical salon} Antoine 
Montfleury (1640-1685), Baron and Dancourt, who were actors 
like Moli^re, likewise wrote comedies. But if the mantle of 
M()li(ire can be said to have fallen upon any of his contemporaries 
or successors, this honour must be ascribed to J. F. Regnard, 
who imitated the great master in both themes and characters, ^ 
while the skilfulness of his plots, and his gaiety of the treatment 
even of suljjects tempting into the by-path of sentimental 
comedy,* entitle him to be regarded as a comic poet of original 
genius. With him C. R. Dufresny occasionally collaborated. 

In the next generation (that of Voltaire) comedy gradually - 
but only gradually — surrendered for a time the very essence of 
its vitality to the seductions of a hybrid species, which disguised 
its identity under more than a single name. A. R. le Sage, 
who as a comic dramatist at first followed successfully in tlie 
footsteps of Molit^re, proved himself on the stJige as well as in 
picturesque fiction a keen observer and inimitable satirist of 
human life.* The light texture of the playful and elegant art 
of J . B. L. Cresset was shown on the stage in a character comedy 
of merit ; " and in a comedy which reveals something of his 
pointed wit, A. Piron produced something like a new type of 
enduring ridiculousness.® P. C. de Marivaux, the French 
Spectator, is usually supposed to have formed the connecting 
link between the “ old ” French comedy and the “ new and 
bastard variety. Yet, though his minute analysis of the tender 
passion excited the scorn of Voltaire, it should not be overlooked 
that in marivaudage proper the wit holds the balance to the 
sentiment, and that in some of this frequently misjudged writer s 
earlier and most delightful plays the elegance and gaiety of diction 
are as irresistible as the pathetic sentiment, which is in fact rather 
an ingredient in his comedy than the pervading characteristic of 
it.^ Some of the comedies of P. H. Destouches no doubt have a 
serious basis, and in his later plays he comes near to a kind of 
drama in which the comic purpose has been virtually sub- 
merged.® The writer who is actually to be credited with the 
transition to sentimental comedy, and who was fully conscious 
of the change which he w^as helping to effect, was Nivelle de La 
Chaus$6e, in whose hands French comedy became a champion of 
the sanctity of marriage, and reproduced the sentiments in 
one instance even the characters — of Richardson.*' To his play 
l.a Fausse Antipathie the author supplied a critique, amounting 
to an apology for the new species of which it was designed as 
an example. 

'Fhe new species known as comedie larmoyante was now fairly 
in the ascendant ; and it would Ixj easy to show how’ even 
Voltaire, who had deprecated the innovation, had to yield to a 
power greater than his own, and introduced the sentimental 
element into some of his comedies.^® The further step, by which 
comedie larmoyante was transformed into tragedie hour^eoise, 
from which the comic element was to all intents and purposes 
extruded, was taken by a great French writer, D. Diderot; to 
whose influence it was largely due that the species which had 
attained to this consummation for more than a generation ruled 
supreme in the dramatic literature of Europe. But the final 
impulse, as Diderot himself virtually acknowledged in the 
entretiens subjoined by him to his Fils naturel (1757), had been 

’ I.e Mercure galahi ; l^sope A la viUe ; £sope d la cour (Vanbrugh, 
Aestif>). 

- Le Bal {At. dc Ponrceangnac) ; Geronte in Le Lfgataire universel 
(Argun in Le Malade imaginarre ) ; La Critique du L. (La C. de Vicole 
des femmes). 
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given by a far humbler citizen of the world of letters, the author 
of The London Merchant, Diderot’s own plays were a literary 
rather than a theatrical success. Le Fils naturel ou les epreuves 
de la veriu was not publicly performed till 1771, and then only 
in deference to the determination of a single actor of the Fran^ais 
(M0I6); nor was the performance of it repeated. Diderot’s 
second play, Le Pere de famille, printed in 1758 with a Discours 
sur la poesie dramatique, went through a few public performances 
in 1761 ; and a later revival was unsuccessful. But “ at a 
distance,” as was well said, the effect of Diderot’s endeavours, the 
earlier in particular, was extremely great, and Lessing, though 
very critical as to particular points, greatly helped to spread it. 
Diderot had for the first time consciously sought to prodaim the 
theatre an agency of social reform, and to entrust to it as its 
task the propagation of the gospel of philanthropy. Though 
the execution of his dramatic works fell far short of his aims ; 
though Madame de Stael was not far wrong in denouncing them 
as exhibiting not nature itself, but ” the affectation of nature,” 
yet they contained, in a measure almost unequalled in the history 
of the modern drama, the fermenting element which never seems 
to subside. Their author announced them as examples of a third 
dramatic form —the genre which he dedaied to be the 

consummation of the dramatic art. Making war upon the frigid 
artificiality of classical tragedy, he banished verse from the new 
species. The effect of these plays was intended to spring from 
their truth to nature — a truth such as no spectator could mistake, 
and which should bring home its moral teachings to the business 
as well as the bosoms of all. The theatre was to become a real 
and realistic school of the principles of society and of the conduct 
of life — it was, in other words, to usurp functions with which 
it has no concern, and to essay the direct reformation of mankind. 
The idea was neither new nor just ; but its speciousness will 
probably continue to commend it to many enthusiastic minds, 
whensoever and in whatsoever shape it is revived. 

From this point the history of the French drama becomes 
that of a conflict between an enfeebled artistic .school and a 
tendency which is hardly to l)e dignified by the name 
of a school at all. Among the successful dramatists 
following on Diderot may be mentioned the critical of rAe 
and versatile J. F. Marmontel, and more especially i?evo/»//ofl 
M. I . Sedaine, who though chiefly working for the opera, 
produced two comedies of acknowledged merit. ^ ^ P. A . C. 
de Beaumarchais (1732-1790), wdio for his early senti- 
mental plays,*- in which h.e imitated Diderot, invented the appella 
tion drame — so convenient in its vagueness that it became the 
accepted name of the hybrid species to which they belonged — 
in two works of a very different kind, the famous Barhier de ShiUe 
and the still more famous Mariage de Figaro., boldly carried 
comedy back into its old Spanish atmosphere of intrigue ; but, 
while surpassing all his predecessors in the skill with which he 
constructed his frivolous plots, he drew his characters with a 
lightne.ss and sureness of touch peculiar to himself, animated 
his dialogue with an unparalleled brilliancy of wit, and seasoned 
action as well as dialogue with a political and social meaning, 
which caused his epigrams to become proverbs, and which marks 
his Figaro as a herald of the Revolution. Such plays as these 
were ill suited to the rule of the despot whose vigilance could not 
overlook their significance. The comedy of the empire is, in the 
hands of Collin d’Harleville, l^uis Picard (1769-1828), A. Duval, 
fitienne and others, mainly a harmless comedy of manners ; 
nor was the attempted innovation of N. Lemercier — who was 
fain to invent a new species, that of historical comedy — more than 
a flattering self-delusion. The theatre had its share in all the 
movements and changes which ensued in France : though the 
most important revolution which the drama itself was to undergo 
was not one of wholly native origin. Those branches of the 
drama which belong specifically to the history of the opera, or 
which associate themselves with it, are here passed by. Among 
them was the vaudeville (from Val de Vire in Calvados), which 

” Le Philosophe sans le savoir ; La Gageure imprdvue. 
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began as an interspersion of pantomime with the airs of popular 
songs^ and which^ after the Italian masks had been removed 
from it, was cultivated by Ponsard and Marmontel, 
Vmudeo^^e while Sedaine wrote a didactic poem on the subject 
V Sedaine was the father of the opera-comi^ue 

proper ; ^ Marmontel, ^ as well as Rousseau,® likewise comfwsed 
opirettes — ^a smaller sort of opera, at first of the pastoral variety ; 
and these flexible species easily entered into combination. The 
melodrama proper, of which the invention is also attributed to 
Rousseau,* in its latter development became merely a drama 
accentuated by music, though usually in little need of any 
accentuation. 

The chief home of the regular drama, however, demanded 
efforts of another kind. At the Theatre Franejais, or Comedie 
Fran^aise, whose history as that of a single company 

emtmge, actors had begun in 1680, the party-strife of the 
times made itself audible ; and the most prominent trsigic 
poet of the Revolution, M. J. de Chenier, a disciple of Voltaire 
in dramatic poetry as well as in political philosophy, wrote for 
the national stage the historical drama — with a political moral ^ 
- in which in the memorable year 1789 the actor Talma achieved 
his first complete triumph. Tint the victorious Revolution 
proclaimed among other liberties that of the theatres in Paris, 
of which soon not less than 50 were open. In 1807 the empire 
restricted the number to 9, and reinstated the Theatre Fran^ais 
in sole po.ssession (or nearly such) of the right of performing the 
classic dnuna. No writer of note wfis, however, 
to the tempted or inspired by the rewards and other cn- 
rommatic couragements offered l)y Napoleon to produce such a 
achooL classic tragedy as the emperor would have willingly 
stamped from out of the earth. I'he tragedie.s of (!. Dcia\ ignc 
represent the transition from the expiring efforts of the cla.ssical 
lo the ambitious beginnings of the romantic school of the French 
drama. 

Of modern romantic drama in France it must suffice to say 
that it derives some of its characteristics from the general 
movement of romanticism which in various ways and 
romaatic various points of time transformed nearly every 
school, modern European literature, others from the rhetorical 
tendency which is a French national feature. Victor 
Hugo was the founder whom it followed in a spirit of high emprise 
to suc(H\ss upon success, his own being the most conspicuous of 
all ; ^ A. Dumas the elder its unshrinking middleman. The 
marvellous fire and grandeur of genius of the former, always in 
extremes but often most sublime at the height of danger, was 
nowhere more signally such than in the drama ; Dumas was a 
Briareus, working, however, with many hands besides his owm. 
Togetlier with them may, with more or less precision, be classed 
in the romantic school of dramatists A. de Vigny and George 
Sand,® neither of whom, however, attained to the highest rank 
in the drama, and Jules Sandeau;'* A. de Musset, w'ho.se origin- 
ality pervades all his plays, liut whose later works, more especially 
in his prose “ proverbs ” and pieces of a similar kind, have a 
flavour of a delicacy altogether indcscrilmble ; perhaps also 
F. Merimee (1803-1870), who invented not only Spanish dramas 
but a Spanish dramatist, and who w'as never more audacious 
than when he seemed most 

The romantic school was not destined to exercise a permanent 
control over French public taste ; but it can hardly be said to 
have been overthrown by the brief classical revival begun by 
F. Ponsard, and continued, though in closer contact with modern 
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ideas, both by him and by E. Augier, a dramatist who 
gradudly attained to an extraordinary effectiveness in tiic self- 
restrained treatment of social as well as of historical 
themes.^® While the theatrical fecundity and the 
remarkable constructive ability of E. Scrilx: supplied 
a long scries of productions attesting the rapid growth of the 
playwright’s mastery over the secrets of his craft the name of his 
comi>etitors is legion. Among them may be mentioned, if only 
as the authors of two of the most successful plays of the historic^ 
species produced in the century, two writers of great emituincc — 
C. Delavignc and E. Legoiive.^® Later developments of the 
drama bore the impress of a period of sturial decay, preparifd to 
probe its own sufferings, while glad at times to take refuge in 
the gaiety traditional in France in her mon^ light-hearted days, 
but wdiich even then had not yet deserted either I’Yench social 
life or the theatre which reflected it. After a fashion which 
w^ould have startled even Diderot, while recalling his efforts 
in the earnestness of its endeavour to arouse moral interests 
to which the theatre had long been a stranger, A. Dumas the 
younger set himself to reform society by means of the stage.^" 
But the technical skill which he and contemporary dramatists 
displayed in the execution of their self-imposed task was such as 
had been undreamt of by Diderot. O. Feuillet, more eminent 
as a novelist than on the stage, applied himself, though with 
the aid of fewer j)refaces, lo the solution of the same or similar 
problems ; while the extraordinary versatility of V. Sardou 
and his unfailing constructive skill was apfilied by him to almost 
every kind of se.rious, or serio-comic, drama — even the most 
solid of all. In the same period, while E. Pailleron revived some 
of the most characteristic tendencies of the best French satirical 
comedy in ridicailing the pompous pretcntiousrjess of learning 
for its ow'n sake,^'' the light-hearted gaiety of E. Labiche changed 
into something not altogether similar in the productions of the 
comic nuisc of L. Ilalcvy and 11 . Meilhac, ranging from the 
licence of the musical burlesque which was the (‘ongenial delight 
of the later days of the Second Empire to a species of comedy 
in which the ingredients of bitterness and even of sadness found 
a place.-*^ 

]>ramatic criticism in France has had a material shari; in the 
maintenance of a deep as well as wide national interest in the 
preservation of a high standard of excellence both in 
the performance of plays and in the jdays themselves, qh/iq 
Among its modern representatives the foremost place drama and 
would probably be by common consemt allowed to of the 
Sarccy, who.sc Monday theatrical jvuillcton in the 
Temps was long awaited week by week as an oracle of 
dramaturgy. But he was only the first among equals, and the 
successor and the predecessor of writers who liave at least 
.sought to be equal to a function of real public* importance. For 
it seems hardly within the range of probability to suppose that 
the theatre will for many a gcnuTaticai to come lose the hold 
which it 1ms established over the intelleclual and moral sym- 
pathies of near!}* tlie whole? of thi? educated — to .say nothing of a 
great part of the? half-educated — population of France. 'I’his 
docs not, of course, imply that the creative activity of French 
dramatic literature is certain to endure. Since the great changes 
set in which were consequent upon the disastrous war of 1870, 
French dramatic literature has reflected more than one phase of 
national sentiment and opinion, and has represented the aspira- 
tions, the sympathies and the philosophy of life of more than one 
class in the community. Thus it has had its episodes of reaction 
in the midst of an onward flow of which it w'ould be difficult to 
predict the end. The tendency of what can only vaguely be 
described as the naturali.stic school of writers has corresponded 
to that even more prominent in the dramatic literatures of 

Luertee ( J843) : J.'Honmur et V argent ; Charlotte Cordav. 
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certain other European nations ; but it must be allowed that a 
new poetic will have to be constructed if the freedom of develop- 
ment which the dramatic, like all other arts, is entitled to 
claim is to be reconciled to laws deducible from the whole 
previous history of the drama. The reaction towards earlier 
forms has asserted itself in various ways — through the poetic 
plays of the later years of F. Copp6c ; in the success (notable for 
reasons other than artistic) of Vicomte H. de Bomier’s first 
tragedy ; and of late more especially in the dramas — highly 
original and truly romantic in both form and treatment — of 
K. Rostand. 

The art of acting is not altogether dependent upon the measure 
of contemporary literary productivity, even in France, where 
the connexion between dramatic literature and the stage has 
perhaps been more continuously intimate than in many other 
countries. Talma and Mile Mars flourished in one of the most 
barren ages of the French literary drama; and though this 
cannot be asserted of the two most brilliant stars of the French 
19th century tragic stage, Rachel and Sarah Bernhardt, or of 
their comic contemporaries from Frederick-Lemaitre dowm to 
types less unique than the “ Ttilma of the l)ouievards,” the 
constantly accumulating experience of the successive schools 
of acting in France may here ensure to the art a future not less 
notable than its past. Morco\cr, the French theatre has long 
l)een, and is more than ever likely to continue, an affair of the 
state as well as of the nation ; and the judicious policy of not 
leaving the chief theatres at the mercy of shifting fashion and 
the base demands of idleness and sensuality will remain the 
.surest guarantee for Ihe maintenance of a high standard both in 
principle and in practice. So long as France continues to main* 
tain her ascendancy over otlicr nations in matters of taste, and 
in much else that adorns, brightens and quickens social life, 
the predominant influence of the French theatre over the theatres 
of other nations is likewise assured. But dramatic literature is 
becoming international to a degree hardly dreamt of half a 
century ago; and tlu; distinctive development of the French 
theatre cannot fail to be affected by the success or failure of the 
national drama in retaining and developing its own most char- 
acteristic qualities. Its history shows periods of marvellously 
rapid advance, of hardly less swift decline, and of frequent 
though at times fitful recovery. Its future may be equally 
varied ; but it will remain not less dependent on the conditions 
which in every people, ancient or modern, have proved to be 
indispensable to national vigour and vitality. (A. \V. W.) 

Recent French Dramas— Vha last twenty-five years of the 19th 
century witnessed an important change in the constructive 
methods, as well as in the moral tendencies, of the French play- 
wrights. Of the two leading dramatists wlio reigned supreme 
over the haute comedie in 1S75, one, /^mile Augier, had almost 
ended his career, but the other, Alexandre Dumas, was to main- 
tain his ascendancy for many years longer. Sardou’s fertility 
of invention, and extraordinary cleverness at manipulating a 
complicated intrigue, were also greatly admired, and much was 
expected from Edouard Pailleron\s brilliant and — as it seemed — 
inexhaustible wit in satirizing the whims and weaknesses of 
high-born and highly-cultured society. Alexandre Dumas had 
created and still monopolized the problem play, of which Le 
Demi-monde, Le Fils naturel. La Question d' argent, Les Jdees de 
Madame Aubray, La Femme de Claude, Monsieur Alphonse, La 
Visite de noces, Tffitrangere^ Franeillon and Denise may be 
mentioned as the most characteristic specimens. The problem 
play is the presentation of a particular case, wdth a view to a 
general conclusion on some important question of human conduct. 
'Phis afforded the author, who was, in his way, a moralist and a 
reformer, excellent opportunities for humorous discussions and 
the display of that familiar eloquence which was his greatest 
gift and most effective faculty. Among other subjects, the social 
position of women had an all-powerful attraction for his mind, 
and many of his later plays were written with the object of 
placing in strong relief the remarkable inequality of the. sexes, 
both as regards freedom of action and responsibility, in modern 
marriage. Like all the dramatists of his time, he adhered to 
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Scribe’s mode of play-writing — ^a mixture of the drame bourgeois, 
as initiated by Diderot, and the comedy of character and manners, 
long in vogue — from the days of Moli^re, Regnard, Destouches 
and Marivaux, down to the beginning of the 19th century. In 
his prefaces Dumas often undertook the defence of the system 
which, in his estimation, was best calculated to serve the purpose 
of the artist, the humorist and the moralist — a dramatist being, 
as he conceived, a combination of the three. 

Though the majority of French playgoers continued to side 
with him, and to cling to the time-honoured theatrical beliefs, 
a few young men were beginning to murmur against the too 
elaborate mechanism and artificial logic. Scribe and his suc- 
cessors, whose plays were a combination of comedy and drama, 
were wont to devote the first act to a brilliant and witty presenta- 
tion of personages, then to crowd the following scenes with 
incidents, until the action was brought to a climax about the 
end of the fourth act, invariably concluding, in the fifth, with an 
optimistic denouement^ just before midnight, the time appointed 
by police regulations for the closing of playhouses. At the same 
time a more serious and far-reaching criticism was levelled at the 
very principles on which the conception of human life was then 
dejxjndcnt. A new philosophy, based on scientific research, 
had been gradually gaining ground and penetrating the French 
mind. A host of hold writers had been trying, with considerable 
firmness Jind continuity of purpose, to start a new kind of fiction, 
writing in perfect accordance with the delerminist theories of 
Auguste Comte, Darwin and 'Paine. The long-disputed success 
of the Naturalistic School carried everything before it during 
the years ICS75-1885, and its triumphant leaders were temptecl 
to make the best of their advantage by annexing a new province 
and establishing a footing on the stage. In this they failed 
signally, either when they were assisted by professional dramatists 
or when left to their own resources, it became evident that 
Naturalism, to be made acceptable on the stage, would have to 
undergo a special process of transformation and be handled in a 
peculiar way. Henry Bccqnc succeeded in embodying the new 
theories in two plays, which at first met with very indifferent 
success, but were revived at a later period, and finally obtained 
permanent recognition in the French theatre — even with the 
acquiescence of the most learned critics, when they discovered, 
or fancied they discovered, that Becque’s comedies agreed, in 
the main, with Moliere's conception of dramatic art. In Les 
Corheaux and La Parisienne the plot is very simple ; the episodes 
are incidents taken from ordinary life. No extraneous character 
is introduced to discuss moral and social theories, or to acquaint 
us with the psychology" of the real dramatis personae, or to suggest 
humorous observations about the progress of the dramatic action. 
'Phe cliaracters are left to tell their own tale in their own words, 
which are sometimes very comical, sometimes very repulsive, 
hut purport to be always true to nature. Human will, which 
was the soul and mainspring of French tragedy in the 17 th 
century, and played such a paramount part in the drame bourgeois 
and the haute comedie of the iqth, appears in M. Bec(|ue\s plays 
to have fallen from its former exalted position and to have ceased 
to he a free agent. It is a mere passive instrument to our inner 
desires and instincts and appetites, which, in their turn, obey 
natural laws. Thus, in Becqiic’s comedies, as in the old (Ireek 
drama, destiny, not man, is the chief actor, the real hut unseen 
protagonist. 

Becque was not a prolific writer, and when he died, in 1899, 
it was remarked that he had spent the last ten years of his life in 
comparative inactivity. But during these years his young and 
ardent disciples had spared no effort in putting their master’s 
theories to the test. It had occurred to a gifted and enterprising 
actor-manager, named Andre Antoine, that the time had come 
for trying dramatic experiments in a continued and methodical 
manner. For this purpose he gathered around him a number 
of young authors, and produced their plays before a select 
audience of subscribers, who had paid in advance for their season- 
tickets. The entertainment w"as a strictly private one. In this 
way Antoine made himself independent of the censors, and at the 
same time was no longer obliged to consider the requirements 
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of the average playgoer, as is the case with ordinary managers, 
anxious, above all things, to secure long runs. At the Theatre 
T -ibre the most successful play was not to be j)erformed for more 
than three nights. 

The reform attempted was to consist in the elimination of what 
was contrary to nature in Dumas’s and Augier’s comedies : of 
the intrigue parallele or underplot, of the over-numerous and 
improbable incidents which followed the first act and taxed the 
spectator’s memory to the verge of fatigue ; and, lastly, of the 
conventional denouement for which there was no justification. 
A true study of character was to take the place of Sardoifs 
complicated fabrications and Dumas’s problem plays. The 
authors would present the spectator with a fragment of life, but 
would force no conclusion upon him at tlie termination of the 
play. The reformation in histrionic art was to proceed apace. 
The actors and actresses of the preceding period Viad striven 
to give full effect to certain witty utterances of the author, or to 
preserve and to develop their own personal peculiarities or 
oddities. Antoine and his fellow-artists did their best to make 
the public realize, in every word and every gesture, the character- 
istic features and ruling passions of the men and women they were 
supposed to represent. 

It was in the early autumn of 1887 that the Theatre Libre 
opened its doors for the first time. It struggled on for eight 
years amidst unfailing curiosity, but not without encountering 
some adverse, or even derisive, criticism from a considerable 
])ortion of the public and the press. The Theatre Libre brought 
under public notice such men as Oeorge ('ourteline and George 
Ancey, who gave respectively, in Bonbouroclie and La DupCy 
ST)ccimens of a comic vein called the “ comiqtu* cruviy Fabrc, in 
f ' Argent f ai)proached if not surpassed his master, Henry Becciue. 
Brieux, in Blanchette, ga\ e promise of lalent, which he has since 
in a great measure justified. In l.es Fossiles and L* Envers d'une 
sainte, by Francois de Curel, w<Te found evidences of dramatic 
\ igour and concentrated energy, allied with a remarkable gift 
for the minute anahsis of feeling. Antoine’s activity was not 
exclusively confined to the efforts of the French Naturalistic 
S('hool ; he included the Norwegian drama in his programme, 
and successively produced several of Jhsen’s plays. They 
received a large amount of attention from the critic's, the views 
then expressed ranging from the wildest enthusiasm to the 
bitterest irony. J^'rancisque Sarcey was decidedly hostile, and 
Jules J/cmaitre, who ranked next to him in authority, ventured 
to suggest that Ibsen’s ideas were nothing better than long- 
discarded social and literary paradoxes, borrowed from Pierre 
T^^roux through George Sand, and returned to the French 
market as novelties. Ibsen was not understood by the French 
f)ublic at large, though his influence could l)e clearly traced on 
tlioughtful men like Paul Hervieu and Francois de Curel. 

The authors of the Theatre T.ibre were sadly wanting in tact 
and patience. They went at once to extremes, and, while trying 
to free themselves from an obsolete form of drama, fell into a state 
of anarchy. If a too clal)orate plot is a fault, no plot at all is an 
absurdity. The old school had been severely taken to task for 
devoting the first act to the delineation of character, and tlu* 
delineation of character was now femnd to have extended over 
the whole play ; and wor.se still, most of these? young men 
seemed to find pleasure in importing a low vocabulary on to the 
stage ; they made it their special object to place before the spec- 
tator revolting pictures of the grossest immorality. In this they 
were supported by a knot of noisy and unwise admirers, whose 
misplaced approval largely contributed towards bringing an 
otherwise useful and interesting undertaking into disrepute. 
The result was that after the lapse of eight years the little group 
collected round Antoine had lost in cohesion and spirit, that it was 
both less hopeful and less compact than it liad been at the outset 
of the campaign. But some authors who had kept aloof from 
the movement were not slow in reaping the moral and intellectual 
profit of these tentative experiments. Among them must be 
cited George de Porto-Riche, Henri I-avedan, Paul Hervieu, 
Maurice Donnay and Jides Lemailre. Alone among the authors 
of the Theatre Libre, E. Brieux secured an assured position on 
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the regular stage. Instead of attacking the vices and follies of his 
times, he has made a name by satirizing the weak points or the 
wrong application of certain fundan\ental principles by which 
modern institutions are supported. He mocked at universal 
suffrage in V Engrenage^ at art in Menages d^ artistes, at popular 
instruction in Blanchette, at charily in Les Bienfaiteurs, at 
science in Vflvasion, and then at law in La Rohe rouge. 
Of Les Trois Filles de M. Dupont, one is an old maid witli a strong 
bent towards mysticism, anotlu?r is a star in the demi-monde, 
and the third is married. Neither religion, nor free love, nor 
marriage has made one of the three happy. The strange fact 
about Brieux is that he propoumls his uncomfortable ideas with 
an incredible amount of dash and spirit. 

All the plays written by the above-mentioned authors, and by 
those who follow in their steps, have been said to constitute 
the “ new comedy.” But one may question the advi.sabilily 
of applying the same name to literary works which present so 
little, if any, family likeness. It was tacitly agreed to remove 
the intricacies of the plot and the forced denouement. But no one 
will trace in those plays the uniformity of moral purpose which 
w^ould justify us in comprising them under the same head, as 
products of the same .school. 1 'hen, l)ef()re the Naturalistic, 
or half-Naturalistic, School had attained to a practical result or 
taken a definite shape, a wave of Romanticism swept over the 
French public, and in a njea.sure brought l)ack the old arlistic 
and literary dogmas propounded by \'ictor Hugo and the genera- 
tion of 1830. Signs of a revival in French dramatic poetry were 
not lacking. The success of La Fille de Roland, by the Vic»)mle 
de Bornicr, was restricted to the more cultivated classes, l)ut the 
vogue of jean Richepin’s Chemineaii was at once general and 
lasting. Cyrano de Bergerac, produced in the last days of 1807, 
brought a w^orld-wide reputation to its young author, kklmond 
Kt/sUind. 'J'his play coml)int?s sparkling wit and brilliartcy 
of imagination with cleliglilful touches of pathos and delicate 
U;uderne.s.s. It was assumed that Rostand was endowed to an 
extraordinary degree both with theatrical genius and the poetic 
faculty. L\ 4 iglon fell .short of this t(M> favourable judgment. 
It is more a dramatic j)oem than a real drania, and the author 
handles history wdth the same childish incompetence and in- 
accuracy as Hugo tlid in Cromwdl, in Ruy Bias and I/ernani. 
'I'he persistent approbation of the public seemed, Itowever. to 
indicate a growing taste for poetry, even when unsupported by 
dramatic interest - a curious symptom antong the least |>oetical 
%.)f modern European races. 

To sum up, the French, as regards the pre.sent conditi{)n of 
their drama, were confronted with Iw'o alternative movcnK'nts. 
Naturalism, furthiTed by science and philosophy , was contending 
against traditions three centuries old, ami .seemed unable to 
crystallize into masterly works ; while romantic drama founded 
on vague and exploded theories, had become embodied in pro- 
ductions of real artistic beauty, wliicli ha\e been warmly wel- 
comed by the general f)la>'goer. It should nevertheless be noted 
that in Cyrano and l.'Aiglnn human will, wliich was the main- 
spring of Corneille's tragedy and Hugo’s drama, tried to re,assert 
itself, but w'us baffled by circumstance, and had to submit to 
inexorable laws. I'his showed that the victorious school would 
Jiave to reckon with the doctrines of the defeated party, and 
suggested that a determinist theatre might be the ultimate 
outcome of a compromise. (A. Fi.) 

(/) English Drama. 

Among the nations of Germanic descent the English alone 
succeeded, mainly through the influcnr'(? of the Renai.ssancc 
movement, in transforming the later growths of the medieval 
drama into the beginnings of a great and enduring natifmal 
dramatic literature, second neitber in volume nor in splendour 
to any other in the records of the world. And, although in 
England, as elsewhere, the preparatory process had l)een con- 
tinuing for some generations, its consummation c(iincidcd w'ith 
one of the greatest epochs of English national history, and indeed 
forms one of the chief glories of that epoch itself ; so that, in 
thinking or speaking of the h'lizabethan age and the Elizabethan 
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drama, the one can scarcely be thought or spoken of without 
the other. 

It is of course conceivable that the regular dr^a, or drama 
proper, might in England have been called into life without the 
BeginaingM direct influence of classical examples. Already in the 
otth§ rei^n of Edward VI. the spirit of the Reformation had 
regular (with the aid of a newly awakened desire for the study 
grmmm, history, which was no doubt largely due to Italian 
examples) quickened the relatively inanimate species of the 
morality into the lieginning of a new development.^ But 
though the A'ywg Johan of Bale (much as tliis author abhorred 
the chronicles as written by ecclesiastics) came very near to the 
chronicle histories, there is no proof whatever that the work, 
long hidden away for very good reasons, actually served as a 
transition to the new species ; and Bale’s production was entirely 
unknown to the particular chronicle history which treated the 
same subject. Before the earliest example of this transitional 
species was produced, English tragedy had directly connected 
its beginnings with classical models. 

Much in the same way, nothing could have been more natural 
and in accordance with the previous sluggish evolution of the 
English drama than that a gradual transition, however complete 
in the end, should have been efTected from the moralities to 
comedy. It was not, however, John Hey wood himself who was 
to accomplish any such transition ; possibly, he was himself 
the author of the morality Gmus humanum performed at the 
coronation feast of Queen Mary, whose council speedily forbade 
the performance of interludes without the cjuccn’s licence. Nor 
are we able to conjecture the nature of the pieces bearing this 
name compos(‘d by Richard Farrant, afterwards the master of 
the (Children of St George’s at Windsor, or of William liunnis, 
master under Queen Elizabeth of the Children of the Chap<d 
Royal. But the process of transition is visible in productions, 
also called interludes, but c'harged with serious purpose, such 
as 'r. Jngeland's noteworthy Disobedient Child (before 1560), 
and plays in which the element of alistractions is perceptibly 
yielding to that of real personages, or in which the characters 
are for the most part historical or the main element in the action 
belongs to the sphere of romantic narrative.*-* 'Hie demonstration 
would, however, \x*. alien to the purpose of indicating the main 
conditions of the growth of the English drama. The immediate 
origin of the earliest extant English comedy must, like that of 
the first English tragedy, be sought, notin the develop- 
ofciamSatl Popular literary nr theatrical antecedents, 

exampieB, but in the imitation, more or less direct, of classical 
models. This cardinal fact, unmistakable though it 
is, has frecjuently been ignored or obscured by writers intent 
upon investigating the origines of our drama, and to this day 
rtmiains without adequate acknowledgment in most of the 
literary histories accessible to the great body of students. 

It is true that in tracing the entrance of the drama into the 
national literature there is no reason for seeking to distinguish 
very narrowls* between the several tributaries to the main stream 
which fertilized this as well as other fields under Renaissance 
culture. The universilies then still remained, and for a time 
became more prominently than ever, the leading agents of 
education in all its existent stages ; and it is a patent fact that 
no influence could have been so strong upon the Elizabethan 
dramatists as that to which they had been subjected during the 
university life through which the large majority of them had 
passed, 'fhe corporate life of the universities, and the enthusi- 
asms (habitually unanimous) of their undergraduates and 
younger graduates, communicated this influence, as it were 
automatically, to the students, and to the learned societies 
themselves, of the Inns of Court. In the Tudor, as afterwards 
in the early Stuart, times, these Inns wTre at once the seminaries 

' As has been alroiicly stH?n, Sir Daviti I.yndsay's celebrated Satyre 
of the Three Estaits, a dramatic manifesto in favo\ir of the Reforma- 
tion, is in form a morality pure and simple. 

® Tow Tiler and his Il'i/e {1578) ; .4 Knark to know a Knave {c. 
1504) : Sir Clyomon and Sir ClamvdBS (misattrihiited to G. I^eele^ 
(printed 1500)- 


of loyalty, and the obvious resort for the supply of young men 
of spirit desirous of honouring a learned court by contributing 
to its choicer amusements. Thus, whether we trace them in 
the universities, in the “ bowers ” or halls of the lawyers, or in 
the palaces of the sovereign, the beginnings of the English 
academical drama, which in later Elizabethan and Jacobean 
literature cannot claim to be more than a subordinate species 
of the national drama, in an earlier period served as the actual 
link l)etween classical tragedy and comedy and the surviving 
native growths, and supplied the actual impulse towards the 
beginnings of English tragedy and comedy. 

The academical drama of the early years of Elizabeth’s reign 
and of the preceding part of the Tudor period — including the 
school-drama in the narrower sense of the term and 
other performances of academical origin — 
apart from actual reproductions of classical plays 
the original Latin or in Latin versions of the Greek, 
in adaptations of Latin originals, or of Latin or English plays 
directly modelled on classical examples. A notable series of 
plays of this kind was performed in the hall of Christ (‘hurch, 
Oxford, from the first year of Edward VI. onward, when N. 
(irimald’s Arrhipropheta, treating in classic form the story of 
St John the Baptist, but introducing the Vice and comic scenes, 
was brought out.** Others were J. Calfhill’s Frogne and R. 
Edwardes' Palaemon and Arcyte (both 1566), and, from about 
T580 onwards, a succe.ssion of I.atin plays by William Gager, 
l^eginning with the tragedy Meleager^ and including, with other 
tragedies,'* a comedy Rivales. Yet another comedy, acted at 
Christ Church, and extolled in 1591 by Harington for “ harmless 
mirth,” was the Bellunt grammaticalef or (!ivil War between 
Nouns and Verbs, which may have been a revision of a comedy 
written by Bale’s friend, R. R add iff, in 1538, but of which in any 
case the ultimate origin was a celebrated Italian allegorical 
treatise.** In Cambridge, as is not surprising, the activity of the 
early academical friends and favourers of the drama was even 
more marked. At St John’s College, where Bishop Watson’s 
I-atin tragedy called Ahsolom was produced within the years 
1534 and 1544, plays were, according to Ascham, repeatedly 
performed about tlic middle of the century ; at Christ’s a 
controversial drama in the Lutheran interest called Pammachius, 
of which Gardiner complained to the privy council, and which 
seems afterwards to have been translated by Bale, was acted in 
1. 544 ; and at Trinity there was a long series of performances 
w'hich began with Christopherson's Jephtha about 1546, and 
consisted partly of reproductions of classical works,** partly of 
plays and ” shows ” unnamed ; while on one occasion at all 
events, in 1559, “ two English plays ” were produced. In 1560 
was acted, doubtless in the original Latin, and not in Palsgrave’s 
English translation (1540) for schoolboys, the celebrated 
“ comedy ” of Acolastus, by W. Gnaphaeus, on the story of the 
Prodigal Son. The long series of Trinity plays interspersed with 
occasional plays at King’s (where Udall’s Ezechias was produced 
in Engli.sh in 1564), at St John’s (where T. Legge’s Richardus III. 
was first acted in 1573), and, as will be seen below, at Christ’.s, 
continued, with few noticeable breaks, up to the time when 
the Elizabethan drama was in full activity.^ Among the 
” academical ” plays not traceable to any particular university 
source may be mentioned, as acted at court so early as the end 
of 1565 or the beginning of 1566, the Latin Sapientia Solomonis, 
which generally follows the biblical narrative, but introduces a 
comic element in the sayings of the popular Marcolph, who here 
appears as a court fool. 

* An earlier drama by him, Christus redivivus, is said to liave been 
printed at (?ologne. 

* Oedipus ; Dido ; Ulysses redux, " By A. Guarna. 

" Pax\ Troas\ Menaeckmi\ Oedipus \ Mostellaria\ Hecuha\ Amphy- 
trmy\ Medea. These fall between 1546 and 1560. The date and 
place of the production of William Goldingham of Trinity Hall’s 
n erodes^ .some time after 1567, are unknown. 

‘ The date and place of performance of the Latin Fatum VortU 
perni are unknown ; but it was not improbably produced at a later 
time than Sluikespeare’s Richard //., which it seems in certain points 
to resemble. 
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It was under the direct influence of the Renaissance, viewed 
primarily, in England as elsewhere, as a revival of classical 
studies, and in connexion with the growing taste in 
^^iversity and cognate circles of society, and at a 
® * ’ court which prided itself on its love and patronage of 

learning, that English tragedy and comedy took their actual 
beginnings. Those of comedy, as it would seem, preceded 
those of tragedy by a few years. Already in Queen Mary’s reign, 
translation vras found the readiest form of expression ojffering 
itself to literary scholarship; and Italian examples helped to 
commend Seneca, the most modern of the ancient tragedians, 
and the imitator of the most human among the masters of Attic 
tragedy, as a favourite subject for such exercises. In the very 
year of Elizabeth's accession — seven years after Jodellc had 
brought out the earliest French tragedy — group of English 
university scholars began to put forth a scries of translations of 
the ten tragedies of Seneca, which one of them, T. Newton, in 
1581 collected into a single volume. The earliest of these 
versions was that of the Troades (1559) by Jasper Hey wood, 
a son of the author of tlie Interludes, He also published the 
Thyestes (1560) and the Hercules Furens (1561); the names of 
his fellow-translators w'ere A. Neville, T. Nuce, J. Studlcy and 
the 'r. Newton aforesaid. These translations, which occasionally 
include original interpolations (“ additions,” a term which vras 
to become a technical one in English dramaturgy), are in no 
instance in blank verse, the favourite metre of the dialogue being 
the couplets of fourteen-syllable lines best known through 
Chapmair s Homer, 

'liic authority of Seneca, once established in the English literary 
world, maintained itself there long after English drama had 
emancipiited itself from the task of imitating this pallid 
Bwifsh occasionally, Sen(jca’s (^'n prototype, 

tngJdies. Euripides.' Nor can it be doubted that some transla- 
tion of the Latin tragic poet had at one time or another 
passed through Shakespeare’s own hands. Bii t what is of present 
importance is that to the direct influence of Seneca is to be ascril)ed 
the composition of the first English tragedy which we possess. 
Of (iorboduc (afterwards re-named F err ex and Porrex\ first acted 
on the 1 8th of January 1562 by the members of the Inner Temple 
before Queen Elizabeth, the first three acts arc stated to have 
been written by T, Norton ; the rest of the play (if not more) 
was the work of T. Sackville, afterwards Lord Buckhurst and 
carl of Dorset, whom Jasper Hey wood praised for his sonnets, 
but who is better know'n for his leading share in The Mirror jor 
Magisiraies, Though the subject of (iorboduc is a British legend, 
and though the action is neither copied nor adapted from any 
treated by Seneca, yet the resemblance lietween this tragedy 
and the Thehais is too strong to be fortuitous. In all formal 
matters — chorus, messengers, &c. — Gorboduc adheres to the 
usage of classical tragedy ; but the authors show no respect for 
the unities of time or place. Strong in construction, the tragedy 
is — like its model, Seneca — weak in characterization. The 
dialogue, it should be noticed, is in blank verse ; and the device 
of the dumb-show, in which the contents of each act are in suc- 
cession set forth in pantomime only, is employed at once to 
instruct and to stimulate the spectator. 

The nearly contemporary Apius and Virginia (c, 1563), though 
it takes its subject — destined to become a perennial one on the 
modern stage — from Roman story ; the JJistorie of Horestes (pr. 
1567); and T. Preston’s Cambises King of Per da (15^9-1570), 
are somewhat rougher in form, and, the first and last of them at 
all events, more violent in diction, than Gorboduc, They still 
contain elements of the moralities (above all the Vice) and none 
of the formal features of classical tragedy. But a Jtilyus Sesyar 
seems to havT, been performed, in precisely the same circumstances 
as Gorboduc, so early as 1562 ; and, four years later, G. Gascoigne, 
the author of the satire The Steele Glass, produced with the aid 
of two associates (F. Kinwelmersh and Sir Christoplier Yelverton, 

^ I.atin ** academical " plays directly imitated from Seneca, hut 
of unknown date, arc Solymannidae (or the story of Solyman II, and 
his son Mustapha), and Tomumheius (Tuman Bey, sultan of Egypt, 

; yet others exhibit his influence. 


who wrote an epilogue), a virtual translation of L.Dolce’s 
Giocasta, which was an adaptation, probably, of R. Winter’s 
Latin translation of the Phoenissae of Euripides.^ Between the 
years 1567 and 1580 a large proportion of the plays presented at 
court by choir- or school-boys, and by various companies of 
actors, were taken from (ircek legend or Roman history ; as was 
R. Edwardcs’ Damon and Pithias (perhaps as early as 1 564-1565), 
which already shades off from tragedy into what soon camc'to 
be called tragi-comedy.® Simultaneously with the influence, 
exercised directly or indirectly, of classical literature, that of 
Italian, both dramatic and narrative, with its marked tendency 
to treat native themes, asserted itself, and, while diversifying 
the current of early English tragedy, infused into it a long- 
abiding element of passion. There are sufficient grounds for 
concluding that a play on the subject of Romeo and Juliet, which 
I/, da Porto and M. Bandcllo had treated in prose narrative — 
that of the latter having through a French version formed itself 

into an English poem was .seen on an English stage in or before 

1562. Gismonde of Salcrne, a play founded on Boccaccio, was 
acted before Queen Elizabeth at the Inner Temple in 1568, 
nearly a generation before it was published, rewritten in blank 
verse by R. Wilmot, one of the performers, then in holy orders ; 
G. Whetstone's Promos and Cassandra, founded on G. Clinthio 
(from which came the plot of Measure for Measure), follow'ed, 
printed in 1578 ; and there were other “ casts of Italian devices ” 
belonging to this age, in which the choice of a striking theme 
still seemed the chief preoccupation of Imglish tragic poets. 

From the double clanger which threatened Englisli tragedy 
in the days of its infancy — that it would congeal on the wintry 
heights of classical themes, or dissolve its vigour in the glowing 
heat of a passion fierc'er than that of the Italians — Inglese 
Jtalianato e un diavolo incarnato- it was preserved more than by 
any otlier cause by its happy association with the traditions of 
the national history. An exceptional position might seem to be 
in this respect occupied by T. Hughes’ interesting tragedy The 
Misfortunes of Arthur (1587). But the author of this play— in 
certain portions of whose framework there were associated with 
him seven other members of Gray ’s Inn, including Francis Bacon, 
and which was jiresented Ixdore Queen Elizabeth like Gorboduc — 
in trutli followed the example of the authors of that w'ork both 
in choice of theme, in details of form, and in a general though 
far from servile imitation of the manner of Seneca ; nor does he 
represent any very material advance upon the first 1*'nglish 
tragedy. 

Fortunately, at the very tinie when from such beginnings 
as those just described th(^ English tragic drama was to set forth 
upon a course in which it was to achieve so much, a 
new sphere tif activity suggested itself. And in this, 
after a few more c)r less tentative efforts, English 
dramatists very speedily came to feel at home. In their dir(*ct 
dramatization of passages or portions »if English history (in 
which the doings and sufferings of King Arthur could only by 
courtesy or poetic lic-ence be included) classical models would l>e 
of scant service, while Italian examples of the treatment of 
national histori(!al subjects, having to deal with material so 
wholly different, could not be followed with advantage. Die 
native species of the chronicle history, which designedly assumed 
this name in order to make clear its origin and piir[)o.se, essayed 
nothing more or less than a dramatic version of an existing 
chronicle. Obviously, while the transition from half historical, 
half epical narrative often implied carrying over into the new 
form some of the features of the* old, it was only when the subject 
matter had Ijcen remoulded and recast that a true dramatic action 
could result. But the histories to lx* found among the pla.}’s of 
Shakespeare and one or two other Elizabethans are true dramas, 
and it would be inconvenient to include these in the transitional 
species of those known as chronicle histories. Among these ruder 

® Supposes ” and " Jncasta” ocl. J. W. Cunliffe. 

* His Palamoft andArcyte (produced in Christ Church hall, Oxford, 
ill T sf/') is not preserved ; or wc should he to compare with 
Thc 'Twn Noble Kinsmen this early dramatic treatment of a singularly 
fine theme. 
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compositions, which intermixed the blank verse introduced on 
the stage by Gorboduc with prose, and freely combined or placed 
side by side tragic and comic ingredients, we have but few 
distinct examples. One of these is The Famous Victories of 
Henry the Fifth, known to have been acted before 1588 ; in 
which both the verse and the prose are frequently of a very rude 
sort, while it is neither divided into acts or scenes nor, in general, 
constructed with arjy measure of dramatic skill. But its vigour 
and freshness are considerable, and in many passages we recognize 
familiar situations and favourite figures in later masterpieces of 
the English historical drama. The second is The Troublesome 
Raigfie of King John, in two parts (printed in 15Q1), an epical 
narrative transferred to the stage, neither a didactic effort like 
Balers, nor a living drama like Shakespeare’s, but a far from 
contcmptilde treatment of its historical theme. The True 
Chronicle History of King Leir (acted in 1593) in form resemldes 
the above, though it is not properly on a national subject (its 
story is taken from Geoffrey of Monmouth) ; but, with all its 
dtjfects, it seems only to await the touch of the master’s hand to 
become a tragedy of su])remc effectiveness. A yet further step 
was taken in the Tragedy of Sir Thomas More (c. 1590) — in 
which Shakespeare’s hand has been thought traceable, and 
which deserves its designation of “ tragedy ” not so much on 
account of the relative nearness of the historical subject to the 
dote of its dramatic treatment, as because of the tragic responsi- 
bility of chara(*ter here already clearly worked out. 

*Such harl been the beginnings of tragedy in England up to 
the time when the genius of English dramatists was impelled 
by the si)irit that dominates a great creative epoch 
comJaiet. literature to seize the form ready to their hands. 

The birth of English comedy, at all times a process 
f»f less labour and eased by an always rcad\' popular responsive- 
ness to the most tentative efforts of art, had slightly preceded 
that of her serious sister. As has be(?n seen from the brief review 
given above of the early history of the English academical 
drama, isolated Latin romodiijs had been performed in the original 
or in English versions as early as thv. reign of H(?nry VIII. 
perhaps even earlier ; while the morality and its direct descendant, 
the interlude, pointed the way towards popular treatment in the 
vernacular of actions and characters ec|ually well suited for the 
diversion of Koman, Italian and lOnglish audiences. Thus 
there was no innovation in the adaptation by N. Udal(^.».) of 
the Miles Gloriosus of l*lautus tinder the title of Ralph Roister 
Doisler, wliich may claim to be the earliest extant English 
comedy. It has a genuinely po|}ular vt^in of humour, and the 
names fit the characters after a fashion familiar the moralities. 
The second English comedy — in the opinion of at least one high 
authority our first — is Misogonits, which was certainly written 
as early as 1560. Its scene is laid in Italy ; but the Vice, com- 
monly called “ ( aciirgus,’' is both by himself and others fre- 
quently designated as “ Will Summer,” in allusion to Henry 
VIll.’s celebrated jester. Gammer Gurtons Needle, long regarded 
as the earliest of all English comedies, was printed in 1575, as 
acted ‘‘ not long ago in Christ's College, Cambridge.” Its 
authorship was till recently attributed to John Still (afterwards 
bishop of Bath and Wells), who was a resident M.A. at Christ’s, 
when a play was performed there in 1566. But the evidence of 
his authorship is inc-onclusive, and the play “ made by Mr S., 
Master of Arts,” may be by William Stevenson, or by some other 
trontemporary. This' comedy is slighter in plot and coarser in 
diction than Ralph Roister Doisler, but by no means unamusing. 

In the main, however, early ICnglish comedy, while occasionally 
introducing characters and scenes of thoroughly native origin 
and comf)lexion {e.g. Grim, the Collier of Croydon),^ was content 
to borrow its themes from classical or Italian sources.® G. 
Gascoigne’s Supposes (ncted at Gray’s Inn in 1566) is a translation 
of T Suppositi of Ariosto, remarkable for the flowing facility of 

' The History of the Collier. 

= A Historie of Error (1577), one of the manv imitations of the 
Menacihmi, may have been the foundation of the Comedy of Errors. 
Ill the previous year was printed tlu* old Taming of a Shreu\ founded 
on a novel of G. F. Straparola. Part of the plot of Shakespeare's 
Taming of the Shrew may have been suggested by The Supposes. 


its prose. While, on the one hand, the mixture of tragic with 
comic motives, which was to become so distinctive a feature of the 
Elizabethan drama, was already leading in the direction of tragi- 
comedy, the precedent of the Italian pastoral drama encouraged 
the introduction of flgures and stories derived from classical 
mythology ; and the rapid and diversified influence of Italian 
comedy, in close touch with Italian prose fiction, seemed likely 
to affect and quicken continuously the growth of the lighter 
branch of the English drama. 

Out of such promises as these the glories of English drama 
were ripened by the warmth and light of the great Elizabethan 
age — of which the beginnings may fairly be reckoned CoAtf/- 
from the third decennium of the reign to which it owes 
its name. The queen’s steady love of dramatic enter- 
tainments could not of itself have led, though it un- bettan 
doubtedly contributed, to such a result. Against the drama. 
attacks which a nascent puritanisrn was already directing 
against the stage by the hands of J. Northbrooke,^ the repentant 
playwright S. Gosson,^ B. Stubbes,® and others,® were to be set 
not only the frugal favour of royalty and the more liberal 
patronage of great nobles," but the fact that literary authorities 
were already w'eighing the endeavours of the English drama in 
tlie balance of respectful criticism, and that in tlie abstract 
at least the claims of both tragedy and comedy were upheld by 
those who shrank from the desij>ience of idle pastimes. It is 
noticeable that this period in the history of the English theatre 
coincides with the beginning of the remarkable series of visits 
made to Germany by companies of English comedians, wliich 
did not come to an end till the period immediately before tlie 
Thirty Years’ War, and were occasionally resumed alter its close. 
As at home the popularity of the stage increased, the functions 
of playwright and actor, whether combined or not, began to 
hold out a reasonable promise of personal gain. Nor, aL'ovc all, 
was that higher impulse which leads men of talent and genius 
to attempt fonns of art in harmony with the tastes and tendencies 
of their times wanting to the group of writers who can be 
rememljered by no nobler name than that of Shakespeare’s 
predecessors. 

'I'he lives of all of these are, of course, in part contemporary 
with the life of Shakespeare himself ; nor was there any sub- 
stantial difference in the circumstances under which Thepre. 
most of them, and he, led their lives as dramatic deemora 
authors. A distinction was manifestly kept up of Shake- 
between poets and playwrights. Of the contempt 
entertained for the actor’s profession some fell to the share of 
the dramatist ; “ even Lodge,” says C, M. Ingleby, “ who liad 
indeed never trod the stage, but had written several plays, and 
had no reason to be ashamed of his anlix-edcnts, speaks of the 
vocation of the play-maker as sliaring the odium attaching to 
the actor.” Among the dramatists themselves good fellowship 
and literary partnership only at times asserted themselves as 
stronger tlian the tendency to mutual jealousy and abuse ; of all 
chapters of dramatic history, the annals of the early Elizabethan 
stage perhaps least resemble those of Arcadia. 

Moreover, the theatre had hardly found its strength as a 
powerful element in the national life, when it was involved in 
a bitter controversy, with which it had originally no mgtogyof 
connexion, on l)ehalf of an ally whose sympatliy with theBUaa- 
it can only have been of a very limited kind. The t^tbaa 
Marprelate controversy, into which, among leading 
playwrights, Lyly and Nashe were drawn, in 1 589 led to a stoppage 

® Treatise wherein Dicing, Dauncing, Vaine Playes or Enterluds 
.... are reproved, iVc. (1577). 

* The School of Abuse. ® The Anatomy of Abuses. 

® 11 . Denham, G. Whetstone (the author of Promos and Cassandra), 
W. Rankine. 

It may be mentioned that the practice of companies of jdayers, 
of one kind or another, being taken into the service of meml^rs of 
the royal family, or of great nobles, dates from much earlier times 
than the reign of £lizaV>eth. So far back as i^ooji the corporation 
of Shrewsbury paid rewards to the histriones of Prince Henry and 
of the carl of "Stafford, and in 1408/9 reference is made to the players 
of the carl and countess of Arundel, of Lord Powys, of Lord Talbot 
and of Lord Furnival. 
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of stage-plays which proved only temporary ; but the general 
result of the attempt to make the stage a vehicle of political abuse 
and invective was beyond a doubt to coarsen and degrade both 
plays and players. Scurrilous attempts and rough repression 
continued during the years 1590-1593 ; and the true remedy 
was at last applied^ when from about 1594, the chief l^ndon 
actors became divided into two great rival companies — the lord 
chamberlain’s and the lord admiral’s — which alone received 
licences. Instead of half a dozen or more companies whose 
jealousies communicated themselves to the playwrights belonging 
to them, there were now, besides the Children of the Chapel, two 
established bodies of actors, directed by steady and, in the full 
sense of the word, respectable men. To the lord chamberlain’s 
company, which, after being settled at “the Theater ’’(opened as 
early as 1576 or 1577), moved to Blackfriars, purchased by James 
Burbage, in 1596, and to the Globe on the Bankside in 1599, 
Shakespeare and Richard Burbage, the greatest of the Eliza- 
bethan actors, belonged ; the lord admiral’s was managed by 
Philip Henslowe, the author of the Diary, and Edward Alleyn, 
the founder of Dulwich College, and was ultimately, in 1600, 
settled at the Fortune. In these and other houses were per- 
formed the plays of the Elizabctlian dramatists, with few' 
adventitious aids, the performance being crowded into a brief 
afternoon, when it is obvious that only the idler sections of the 
population could attend. No woman might appear at a play- 
house, unless masked ; on the stage, down to the Restoration, 
women’s parts continued to be acted by boys. 

It is futile to take no account of such outward circumstances 
as these and many which cannot here be noted in surveying the 
progress of the literature of the Elizabethan drama. Like that 
of the Restoration — and like that of the present day — it was 
necessarily influenced in its method and spirit of treatment by 
the conditions and restrictions which governed the place and 
circumstances of the performance of plays, including the con- 
struction of theatre and stage, as well as by the social composition 
of its audiences, which the local accommodation, not less than 
the entertainment, provided for them had to take into account. 
But to these things a mere allusion must sufiice. It may safely l>c 
said, at the same time, that no dramatic literature which has 
any claim to rank beside the Elizabethan — not that of Athens 
nor those of modem Italy and Spain, nor those of France and 
Germany in their classic periods — had to contend against such 
odds ; a mighty inherent strength alone ensured to it the vitality 
which it so triumphantly asserted, and which enabled it to run 
so unequalled a cour.se. 

Among Shakespeare’s predecessors, John Lyly, whose plays 
were all written for the Children of the Chapel and the Children 
of St Paul’s, holds a position apart in English dra- 
^ matic literature. The euphuism, to which his famous 

romance gave its name, likewise distinguishes his mythological,^ 
quasi-historical,*-* allegorical,'* and satirical ** comedies. But his 
real service to the progress of English drama is to be sought 
neither in his choice of subjects nor in his imagery — ^though to 
his fondness for fairylore and for the whole phantasmagoria of 
legend, classical as well as romantic, his contemporaries, and 
Shakespeare in particular, were indebted for a stimulative 
precedent, and though in his Endimion at all events he excites 
curiosity by an allegorical treatment of contemporary characters 
and events. It does not even lie in the songs intersfiersed in his 
plays, though none of his predecessors had in the slightest degree 
anticipated the lyric grace which distinguishes some of these 
incidental efforts. It consists in his adoption of Gascoigne’s 
innovation of writing plays in prose ; and in his having, though 
under the fetters of an affected and pretentious style, given the 
first example of brisk and vivacious dialogue— an example to 
which even such successors as Shakespeare and Jonson 
were indebted. Thomas Kyd, the author of the 
Spanish Tragedy (preceded or followed by the first part of 
Jeronimo), and probably of several plays whose author was 

* The Woman in the Moonc ; Sapho and Phao. 

2 Alexander and Cam pas pc. 

® Endimion ; Mydas. 4 Callathea. 


unnamed, possesses some of the characteristics, but none of the 
genius, of the greatest tragic dramatist who preceded Shake- 
speare. No slighter tribute than this is assuredly the 
due of Christopher Marlowe, whose violent end pre- 
maturely closed a poetic career of dazzling brilliancy. His 
earliest pla.y, Tamburlaine the Great, in which the use of blank 
verse was introduced upon the ICnglish public .stage, while full 
of the “ high astounding terms ” of an extravagant and often 
bombastic diction, is already marked by the passion which was 
this poet’s most characteristic feature, and which was to find 
expression so luxuriantly l)eautiful in his Doctor Faustus, and 
so surpassingly violent in his Jeto of Malta. His masterpiece, 
Edward IL, is a tragedy of singular pathos and of a dramatic 
power unapproached by any of his contemporaries. 

George Peele was a far more versat ile writer even as ^ 
a dramatist ; but, though his plays contain pas.sagcs of exquisite 
beauty, not one of them is worthy to be ranked by the side of 
Mfirlowe’s Edward 11., compared with which, if indeed not 
absolutely, Pecle’s Chronicle of Edward 1. still stands on the 
level of the species to which its title and character alike assign it. 
His finest play is undoubtedly David and Tiethsabe, which 
resembles Edward 1. in construction, but far surpasses it in 
beauty of language and versification, besides treating its subject 
with greatly superior dignity. If the difference between Peele 
and Shakespeare is still, in many respects l:)esidcs that of genius, 
an immeasurable one, we seem to come into something like a 
Shakespearian atmosphere in more than one passage of 
the plays of the unfortunate Robert Greene- un- 
fortunate perhaps in nothing more enduringly than in the proof 
which he left behind him of his supercilic.us jealousy of Shake- 
speare. Greene’s genius, most conspicuous in plays treating 
English life and scenes, could, notwithstanding his academic 
self-sufficiency, at times free itself from tl)e pedantry apt to 
beset the flight of Peele’s and at times even of Marlowe’s mu.se ; 
and hi.s most delightful work ^ seems to breathe something of the 
air, .sweet and fresh like no other, which blows over an English 
countryside. Thomas Lodge, whose dramatic, and much less of 
course his literary activity, is measured by the only play that wc 
know to have been wholly his ; ** Thomas Nashe, the redoubtable 
pamphleteer and the father of the English picaresque novel ; " 
Henry Chettle, who worked the chords of both pity ** and terror 
with equal vigour, and Anthony M unday, l)ctter remembered 
for his city pjigeants than for his plays, are among the other 
more important writers of the early Elizabethan drama, though 
not all of them can strictly speiaking be called predecessors of 
Shakespeare. It is not possible here to enumerate the more 
interesting of the anonymous plays which belong to this “ pre- 
Shakespearian ” period of the Elizabethan drama ; but many of 
them are by intrinsic merit as well as for special causes deserving 
of the attention of the student. 

The common characteristics of nearl}' all these dramatists 
and plays were in accordance with those of the great age to which 
they l)elonged. Stirring times called for stirring 
themes, such as those of “ Mahomet, Scipio and character^ 
Tamerlane ” ; and these again for a corresponding Mica of 
vigour of treatnient. Neatness .and symmetry oi the early 
construction were neglected for fulness and variety 
of matter. Novelty and grandeur of subject seemed 
well m.atched by a .swelling amplitude and often reckless extra- 
vagance of diction. As if from an inner nece.ssity, the balance 
of rhymed coiqdets gave way to the impetuous march of Idank 
ver.se ; “ strong lines ” were as inevitai)ly called for as strong 
situations and strong characters. Although the chief of these 
poets arc marked off from one another by the individual genius 
which impressed itself upon both the form and the. matter of 
their works, yet the stamp of the age is upon them all. W'riting 

* Friar llacMn and I'riar IiuHf>ay. 

* The Wounds of Civil War. With Greene he WTOte A Looking- 
Glass for London. 

* Summer's Last Will and Testament is bi.s sole cntiri: extant play. 
Dido^ Queen uf Carthage^ is by him and Marlowe. 

* Patient Grissil (with T>oicker and Haiighton). 

** Jfoffman^ or A Pevenge for a Father. 
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for the stage only^ of which some of them possessed a personal 
experience and from which none of them held aloof ^ they acquired 
an instinctive insight into the laws of dramatic cause and effect^ 
and infused a warm vitality into the dramatic literature which 
they produced, so to speak, for immediate consumption. On 
the other hand, the same cause made rapidity of workmanship 
indispensable to a successful playwright. How a play was 
produced, how many hands had been at work upon it, what 
loans and what spoliations had been made in the process, were 
considerations of less moment than the question whether it was 
produced, and whether it succeeded. His harness — ^frequently 
double or triple — was inseparable from the lusty Pegasus of the 
early English drama, and its genius toiled, to borrow the phrase 
of the Attic comedian, “ like an Arcadian mercenary.*’ 

This period of the English dnuna, though it is far from being 
one of crude effort, could not therefore yet be one of full con- 
summation. In tragedy the advance which had been 
oTumgedy *^**'^® choice of great themes, in knitting closer 

and ^ the connection between the theatre and the national 
comedy history, in vindicating to passion its right to adequate 
expression, was already enormous. In comedy the 
epeare, advance had been less decisive and less independent ; 

much had been gained in reaching greater freedom 
of form and something in enlarging the range of subjects ; but 
artificiality had proved a snare in the one direction, while the 
licence of the comic stage, upheld by favourite clowns,” such 
as Kemp or Tarlton, had not succumbed before less clastic 
demands. The way of escaping from the dilemma had, however, 
been already recognized to lie in the construction of suitable 
plots, for which a full storehouse was open in the popular tradi- 
tions preserved in national ballads, and in the growing literature 
of translated foreign fiction, or of native imitations of it. Mean- 
while, the aberration of the comic stage to political and religious 
controversy, which it could never hope to treat with Attic 
freedom in a country provided with a strong monarchy and a 
dogmatic religion, seemed likely to extinguish the promise of 
the beginnings of English romantic comedy. 

'Fhese were the circumstances under which the greatest of 
dramatists began to devote his genius to the theatre. Shake- 
Sbake- sp^are's career as a writer of plays can have differed 
epeare. beginnings from those of his contemporaries 

and rivals, liefore or while he was proceeding from the 
re-touching and re-writing of the plays of others to original 
dramatic composition, the most gifted of those whom we have 
termed his predecessors had passed away. He had been decried 
as an actor before he was known as an author ; and after living 
through days of darkness for the theatre, if not for himself, 
attiiined, before the close of the century, to the beginnings of Ins 
prosperity and the beginnings of his fame. But if we call him 
fortunate, it is not because of such rewards as these. As a poet, 
Shakesp)earc was no doubt happy in his times, which intensified 
the strength of the national character, expanded the activities 
of the national mind, and were able to add their stimulus even 
to such a creative power as his. He W’as happy in the antecedents 
of the form of literature which commended itself to his choice, 
and in the opportunities which it offered in so many directions 
for an advance to heights yet undiscovered and unknown. 
What he actually accomplished was due to his genius, whose 
achievements are immeasuralde like itself. His influence upon 
the progress of Eng^sh drama divides itself in very unequal 
proportions into a direct and an indirect influence. To the 
fonner alone reference can here be made. 

Already the first editors of Shakespeare's works in a collected 
form recognized so marked a distinction l>etween his plays 
Shake- ^rom English history' and those treating other 

epeare' historical subjects (whether ancient or modern) that, 
and the while they included the latter among the tragedies at 
I grouped the former as histories by them- 

dnma. selves. These histories are in their literary genesis a 
development of the chronicle histories of Shakespeare’s 
predecessors and contemiwraries, the taste for which had greatly 
increased tow'ards the beginning of his own career as a dramatist, 


in accordance with the general progress of national life and 
sentiment in this epoch. Though it cannot be assumed that 
Shakespeare composed his severd dramas from English history 
in the sequence of the chronology of their themes, his genius 
gave to the entire series an inner harmony, and a continuity 
corresponding to that which is distinctive of the national life, 
such as not unnaturally inspired certain commentators with 
the wish to prove it a symmetrically constructed whole. He 
thus brought this peculiarly national species to a perfection 
which made it difficult, if not impossible, for his later con- 
temporaries and successors to make more than an occasional 
addition to his series. None of them was, however, found able 
or ready to take up the thread where Shakespeare had left it, 
after perfunctorily attaching the present to the past by a work 
(probably not all his own) which must be regarded as the end 
rather than the crown of the series of his histories} But to furnish 
such supplements accorded little with the tastes and tendencies 
of the later Elizabethans ; and with the exception of an isolated 
work,^ the national historical drama in Shakespeare reached at 
once its perfection and its close. The ruder form of the old 
chronicle history for a time survived the advance made upon it ; 
but the efforts in this field of T. Hey wood,® S. Rowley,^ and others 
are, from a literary point of view, anachronisms. 

Of Shakespeare’s other plays the several groups exercised 
a more direct influence upon the general progress of our dramatic 
literature. His Roman tragedies, though following their 
authorities with much the same fidelity as that of the English 
histories, even more effectively taught the great lesson of free 
dramatic treatment of historic themes, and thus pre-eminently 
became the perennial models of the modern historic drama. His 
tragedies on other subjects, w'hich necessarily admitted of a more 
absolute freedom of treatment, established themselves as the 
examples for all time of the highest kind of tragedy. Where else 
is exhibited with the same fulness the struggle between will and 
obstacle, character and circumstance ? Where is mirrored 
with equal power and variety the working of those passions in 
the mastery of which over man lies his doom } Here, above all, 
Shakespeare as compared with his predecessors, as well as with 
his successors, “ is that nature whicli they paint and draw.” 
He threw open to modern tragedy a range of hitherto unknown 
breadth and depth and height, and emancipated the national 
drama in its noblest forms from limits to which it could never 
again restrict itself without a consciousness of having renounced 
its enfranchisement. Hajjpily for the variety of ])is creative 
genius on the English stage, no divorce had been proclaimed 
between the serious and the comic, and no division of species 
had l)een established such as he himself ridicules as pedantic 
when it professes to be exhaustive. 'I'he comedies of Shakespeare 
accordingly refuse to be tabulated in deference to any method 
of classification deserving to be called precise ; and several of 
them are comedies only according to a purely technical use of 
the term. In those in which the instinct of reader or spectator 
recognizes the comic interest to be supreme, it is still of its nature 
incidental to the progress of the action ; for the criticism seems 
just, as well as in agreement with what we can conclude as to 
Shakespeare's process of construction, that among all his comedies 
not mure than a single one ® is in both design and effect a comedy 
of character proper. Thus in this direction, while the un- 
paralleled wealth of his invention renewed or created a whole 
gallery of types, he left much to be done by his successors; 
while the truest secrets of his comic art, which interweaves fancy 
with observation, draws wisdom from the lips of fools, and 
imbues with character what all other hands would have left 
shadowy, monstrous or trivial, are among the things inimitable 
belonging to the individuality of his poetic genius. 

The influences of Shakespeare’s diction and versification upon 
those of the English drama in general can hardly be overrated, 
though it would be next to impossible to state them definitely.^ In 
these points, Shakespeare’s manner as a writer was progressive; 

> Henry VIII, * Ford, Perkin Warheck, 

^ Edward IV, \ If You Know Not Me^ &c. 

* Henrv VIII, ® The Merry Wives of Windsor ^ 
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and this progress has been deemed sufficiently well trace- 
able in his plays to be used as an aid in seeking to determine 
their chronological sequence. The general laws of this 
Hia aiyH progress accord with those of the natural advance of 
TaSttfnr t creative genius; artificiality gives way to freedom, 
and freedom in its turn submits to a greater degree 
of regularity and care. In versification as in diction the 
earliest and the latest period of Shakespeare’s dramatic writing 
arc more easily recognizable than what lies between and may be 
called the normal period, the plays belonging to which in form 
most resemble one another, and are least affected by distinguisli- 
ablc peculiarities— -such as the rhymes and intentionally cuphuistic 
colouring of style which characterize the earliest, or the feminine 
endings of tlie lines and the more condensed manner of expression 
common to the latest of his plays. But, such distinctions apart, 
there can be no doubt but that in verse and in prose alike, Shake- 
speare’s style, so far as it admitted of reproduction, is itself to Ixj 
regarded as the norm of that of the Elizabethan drama ; that 
in it the prose form of English comedy possesses its first accepted 
model ; and that in it the chosen metre of the English versified 
drama established itself as irremovable unless at the risk of an 
artificial experiment. 

The assertion may seem paradoxical, that it is by their con- 
struction that Shakespeare’s plays exerted tlie most palpable 
lafiuence upon the English drama, as well as upon the 

ofbia modern drama of the Germanic nations in general, 
method of and upon siKih forms of the Romance drama as have 
been in more recent times based upon it. F(»r it was 
not in construction that his greatest strength lay, 
or that the individuality of his genius could raise him above the 
conditions under which he worked in common with his immediate 
predecessors and contcmpiorarics. Yet the fact that he accepted 
these conditions, while producing works of matchless strength 
and of unetiuallcd fidelity to the demands of nature and art, 
c'sLablished them as inseparable from the Shakespearian drama 
— to use a term which is perhaps unavoidable but lias been often 
misapplied. The great and irresistible demand on the part of 
Shakespeare’s pulilic was for inddenl — a demand which of itself 
necessitated a method of construction different from that of the 
Greek drama, or of those modelled more or less closely ujion it. 
'I’o no other reason is to be ascribed the circumstance that Shake- 
speare so t.onstantly cfirnbined two actions in the course of a 
single play, not merely supplementing the one by means of the 
other as a bye- or under-plot. In no respect is the progress of 
his technical .skill as a dramatist more apparent, — a proposition 
which a comparison of plays clearly ascribable to .siicce.ssivc 
periods of liis life must be left to prove. 

Should it, however, be sought to express in one wmrd the 
greatest debt of the drama to Shakc.speare, this word must lie 
the .same as that which expresses his supreme gift as 
a dramatist. It is in choraderhation — in the drawing 
of characters ranging through almost every type of 
humanity which furnishes a fit subject for the tragic or the comic- 
art — that he remains absolutely unapproached ; and it was in 
this direction that he pointed the way which the English drama 
could not henceforth desert without becoming untrue to itself. 
Tl may have been a mere error of judgment which afterwards 
held liim to have been surpassed by others in particular fields 
of characterization (setting him down, forsooth, as supremely 
excellent in male, but not in female, characters). Hut it was a 
sure sign of decay when English writers l^egan to shrink from 
following him in the endeavour to make the drama a mirror 
of humanity, and when, in self-condemned arrogancfi, they 
thrust unreality Ijack upon a stage which he had animated with 
the warm breath of life, where Juliet had blossomed like a 
flower of spring, and where Othello’s noble nature bad suffered 
and sinned. 

By the numerous body of poets who, contemporary with 
Shakespeare or in the next generation, cultivated the wide field 
of the national drama, every form commending itself to the 
tastes and sympathies of the national genius was essayed. None 
were neglected except those from which the spirit of English 
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literature had been estranged by the Reformation, and those 
which had from the first been artificial importations of the 
Renaissance. The mystery could not in England, as in -5 
Spain, produce such an aftergrowth as the am/o, and the t^mter 
confines of the religious drama were only now and then B/Im- 
tentatively touched.^ 'fhe direct imitations of classical tmthan 
examples were, except perhaps in the continued efforts 
of the academical drama, few and feeble. Chapman, while 
resorting to use of narrative in tragedy and perhaps otherwise 
indebted to ancient models, was no follower of them in essentials. 
S. Daniel (1562-1619) may be regarded as a belated disciple of 
Seneca,® while experiments like W. Alexander’s (afterwards earl 
of Stirling) Monarchicke Tragedies^ (1603 1605) are the mere 
isolated efforts of a student, and more exclusively so than 
kl ikon’s imposing Samson Agonistes^ which belongs to a later 
date (1677). At the opposite end of the dramatic scale, the light 
gaiety of the Italian and French farce could not estalilish itself 
on the English popular stage without more substantial adjuncts ; 
the Englishman’s festive dige.stion long continued robust, and 
he liked his amusements solid. In the pastoral drama 
and the mask, however, many English dramatists 
found special opportunities for the exercise of their dJainl, 
lyrical gifts and of their inventive powers. The former 
could never become other than an tjxotic, so long as it retained 
the artificial character of its origin. Shakespeare had accord- 
ingly only blended elements derived from it into the action of 
his romantic comedies. In more or less isolated works Jonson, 
Fletcher, Daniel, Randolph, and others sought to rival 'I'asso 
and Guarini — jonson^ coming nearest to nationalizing an 
essentially foreign growth by the fresh simplicity of his treatment, 
Fletcher •'* bearing away the [lalm for beauty of poetic execution ; 
Daniel lacing distinguished by simpler beauties of style in both 
verse and prfise.*^ 

I'he mask (or masque) was a more elastic kind of composition, 
mixing in varying proportions its constituent elements of 
d(‘clamation and dialogue, music and dancing, decora- 
tion and scenery. Jn its least elaborate literary form 
— which, of course, externally was the most elaborate — it closely 
approached the pageant ; in other instances the distinctness of 
its characters or the fulness of the action introduced into its 
.scheme, l)rought it nearer to the regular drama. A frequent 
ornament of Queen Elizabeth’s progresses, it was cultivated with 
increased assiduity in thi‘ reign of James L, and in that of his 
successor outshone, by the favour it enjoyed with court and 
nobility, the attractions of the regular drama itself. Most of 
the later Elizabethan dramatists contributed ti> this .sj)ecies, 
upon which Shakespeare expended the re,s(mrc(\s of his fancy 
only incidentally in the course of his dramas ; but by far the 
most successful writer of masks was Hen Jonson, of whose 
numerous compositions of this kind many hold a jKirmanent 
place in English poetic literature, and “ nc.xt ” whom, in his 
own judgment, “ only Fletcher and ('hapman could write a 
mask.” F rom a poetic point of view, hfiwever, they were at least 
rivalled by Dckker and Ford : in productivity and favour T. 
('ampion, who was equally eminent as poet and as musician, 
seems for a lime to have excelled. Inasmuch, however, as the 
history of the mask in England is to a great extent that of 
“ painting and carpentry ” and of Inigo Jones, and as, more- 
over, this kind of piece, while admitting dramatic (jlemcnts, 
is of its nature (»ccasional, it need n(»i further he pursued here. 
The Microcosmus of T. Nabbes (printed 1637), w'hich is very 
like a morality, seems to have been the first mask brought 
upon the public stage. It tvas tla? performanc^e of a mask by 
Queen Henrietta Maria and her ladies at Whitehall which had 
some years previously (1632) been thought to have supplied 
to the invective of Ilistrio-Mastix against the stage the occasion 
fur disloyal innuendo ; and it was for the performance of a 

' Massinger, The Virgin Martyr ; Shirley, St Patrick for Ireland* 

- Cleopatra \ Philotas. 

2 Darius ; Croesus ; Julius Caesar ; The Alexandraean Ttancdy, 

* The Sad Shepherd. ® The Faithful Shepherdess* 

® The Queen* s Arcadia. 


DRAMA 



524 

mask in a great nobleman’s castle that Milton— a Puritan of a 
very different cast — not long afterwards (1634) wrote one of 
the loftiest and loveliest of English poems. Comus has been 
judged and condemned as a drama — ^unjustly, for the dramatic 
qualities of a mask are not essential to it as a species. ^ Yet its 
history in England remains inseparably connected with that 
of the Elizabethan drama. In later times the mask merged 
into the opera, or continued a humble life of its own apart 
from contact with higher literary effort. It is strange Aat later 
English poets should have done so little to restore to its nobler 
uses, and to invest with a new significance, a form so capable of 
further development as the poetic mask. 

The annals of English drama proper in the period reaching 
from the closing years of Elizabeth to the outbreak of the 
Theimter Revolution include, together with numerous 

bums- names relatively insignificant, many illustrious in the 
bethaa history of our poetic literature. Among Shakespeare’s 
drama. contemporaries and successors there is, however, but 
one who by the energy of his genius, not less than by the circum- 
stances of his literary career, reached undisputed primacy 
among his fellows. Ben Jonson, to whom in his latter days a 
whole generation of younger writers did filial homage as to their 
veteran chief, was alone in full truth the founder of a school 
or family of dramatists. Vet his pre-eminence did not (whatever 
he or his followers may have thought) extend to both branches 
of the regular drama. In tragedy he fell short of the highest 
success ; the weight of his learning lay too heavily upon his 
efforts to draw from deeper sources than those which had 
sufficed for Shakespeare. Such as they are, his tragic works ^ 
stand almost, though not quite, alone in this period as examples 
of sustained effort in historic tragedy proper. G. Chapman 
treated stirring themes, more especially from modern French 
history ,2 always with vigour, and at times with genuine effective- 
ness ; but, though rich in beauties of detail, he failed in this 
branch of the drama to follow Shakespeare even at a distance in 
the supreme art of fully developing a character by means of 
the action. Mention has been made above of Ford’s isolated 
effort in the direction of historic tragedy, as well as of excursions 
into the still popular domain of the chronicle history by T. 
Heywood, Dekker and others, which cannot be regarded as 
anything more than retrogressions. With the great body of the 
English dramatists of this and of the next period, tragedy had 
passed into a phase where its interest depended mainly upon plot 
and incident. The romantic tragedies and tragi-comedies which 
crowd English literature in this period constitute together a 
growth of at first sight astonishing exuberance, and in mere 
externals of theme — ^ranging as these plays do from Byzantium 
to ancient Britain, and from the Caesars of ancient Rome to 
the tyrants of the Renaissance — of equally astonishing variety. 
The sources from which these subjects were derived had been 
perennially augmenting. Besides Italian, Spanish and French 
fiction, original or translated, besides British legend in its 
Romance dress, and English fiction in its humbler or in its more 
ambitious and artificial forms, the contemporary foreign drama, 
especially the Spanish, offered opportunities for resort. To the 
English, as to the French and Italian drama, of both this and the 
following century, the prolific dramatists clustering round I.opc 
de Vega and Calderon, and the native or naturalized fictions from 
which they drew their materials supplied a whole arsenal of 
plots, incidents and ^situations — among others to Middleton, to 
Webster, and most signally to Beaumont and Fletcher, And, in 
addition to these resources, a new field of supply was at hand 
since English dramatists had begun to regard events and episodes 
of domestic life as fit subjects for tragic treatment. Domestic 
tragedy of this description was indeed no novelty on the English 
stage ; Shakespeare himself may ha\ e retouched with his master- 
hand more than one effort of this kind ; ® but T. Heywood may 
Ixj set down as the first who achieved any work of considerable 

* Sejanns his Fall ; Catiline his Conspiracy. 

® Bussy d*Amhois\ The Revenge of B, d'A . ; The Conspirtuy of 
Byron ; TJui Tragedy of B. ; Chabot, Admiral of France (with Shirley). 

* Arden of Faver sham \ A Yotkshire Tragedy. 
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literary value of this class/ to which some of the plays of T. 
Dekker, T. Middleton^ and others likewise more or less belong. 
Yet, in contrast to this wide variety of sources, and consequent 
apparent variety of themes, the number of motives employed — 
at least as a rule — in the tragic drama of this period was com- 
paratively small and limited. Hence it is that, notwithstanding 
the diversity of subjects among the tragic dramas of such 
writers as Marston, Webster, lilctcher. Ford and Shirley, an 
impression of sameness is left upon us by a connected perusal 
of these works. Scheming ambition, conjugal jealousy, absolute 
female devotion, unbridled masculine passion — such are the 
motives which constantly recur in the Decameron of our later 
Elizabethan drama. And this impression is heightened by the 
want of moderation, by the extravagance of passion, which these 
dramatists so habitually exhibit in the treatment of their 
favourite themes. All the tragic poets of this period are not 
equally amenable to this charge ; in J. Webster,^* master as he 
is of the effects of the horrible, and in J. Pbrd,® surpassingly 
seductive in his sweetness, the monotony of exaggerated passion 
is broken by those marvellously sudden and subtle touches 
through which their tragic genius creates its most thrilling effects. 
Nor will the tendency to excess of passion which F. Beaumont 
and J. Fletcher undoubtedly exhibit be confounded with their 
distinctive power of sustaining tenderly pathetic characters and 
irresistibly moving situations in a degree unequalled by any of 
their contemporaries — a power seconded by a beauty of diction 
and softness of versification which for a time raised them to the 
highest pinnacle of popular esteem, and which entitles them in 
their conjunction, and hlctcher as an independent worker, to 
an enduring pre-cmincnce among their fellows. In their morals 
Beaumont and Fletcher are not above the level of their age. 
The manliness of sentiment and occasionally greater width of 
outlook which ennoble the rhetorical genius of P. Massinger, 
and the gift of poetic illustration which entitles J. Shirley to be 
remembered not merely as the latest and the most fertile of this 
group of dramatists, have less direct bearing upon the general 
character of the tragic art of tl)e period. The common features 
of the romantic tragedy of this age are sufficiently marked ; 
but they leave unobscured the distinctive features in its individual 
writers of which a discerning criticism has l>een able to take note. 

In comedy, on the other hand, the genius and the insight of 
Jonson pointed the way to a steady and legitimate advance. 
His theory of ** humours ” (which found the most palpable 
expression in two of his earliest plays ^), if translated into the 
ordinary language of dramatic art, signifies the paramount 
importance in the comic drama of the presentation of distinctive 
human types. As such it survived by name into the Restoration 
age ** and cannot be said to have ever died out. In the actual 
reproduction of humanity in its infinite but never, in his hands, 
alien variety, it was impossible that Shakespeare should be 
excelled by Jonson ; but in the consciousness with which he 
recognized and indicated the highest sphere of a comic dramatist's 
labours, he rendered to the drama a direct service which the 
greater master had left unperformed. By the rest of his con- 
temporaries and his successors, some of whom, such as R. Bromc, 
were content avowedly to follow in his footsteps, Jonson was 
only occasionally rivalled in individual instances of comic 
creations ; in the entirety of its achievements his genius as a 
comic dramatist remained unapproached. The favourite types 
of Jonsonian comedy, to which Dekker, J. Mar.ston and Chapman 
had, though to no large extent, added others of their own, were 
elalwrated with incessant zeal and remarkable effect by their 
contemporaries and successors. It was after a very different 
fashion from that in which the Roman comedians reiterated 
the ordinary types of the New Attic comedy, that the inex- 
haustible verrje of T. Middleton, the buoyant productivity of 
Fletcher, the observant humour of N. Field, and the artistic 

* A IVoman hilled with Kindness ; The English Traveller. 

® Vittoria Coromboni ; The Duchess of Malfi. 

® *Tis Pitv She's a W hore ; The Broken Heart. 

’ Everv Man in his Humour ; Every Man out of his Humour. 
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versatility of Shirley— not to mention many later and not 
necessarily minor names ^ — ^mirrored in innumerable pictures of 
contemporary life the undying follies and foibles of mankind. 
As comedians of manners more than one of these surpassed the 
old master^ not indeed in distinctness and correctness — the 
fruits of the most painstaking genius that ever fitted a learned 
sock to the representation of the living realities of life— but in a 
lightness not incompatible with sureness of touch ; while in the 
construction of plots the access of abundant new materials, 
and the greater elasticity in treatment resulting from accumulated 
experience^ enabled them to advance from success to success. 
Thus the comic dramatic literature from Jonson to Shirley is 
unsurpassed as a comedy of manners, while as a comedy of 
character it at least defies comparison with any other national 
literary growth preceding or contemporaneous with it. Though 
the younger generation, of which W. Cartwright may be taken 
as an example, was unequal in originality or force to its prede- 
cessors, yet so little exhausted was the vitality of the species, 
that its traditions survived the interregnum of the Revolution, 
and connected themselves more closely than is sometimes assumed 
with later growths of English comedy. 

Such was also the case with a special growth which had 
continued side by side, but in growing frequency of contact, 
with the progress of the national drama. The 
a^Jemfcat ^^-^^^cmical drama of tlie later Klixabethan period and 
drama. of the first two Stuart reigns by no means fell off 
cither in activity or in variety from that of the preced- 
ing generations. At Oxford, after an apparent break of several 
years — though in the course of these one or two new plays, 
including a Tancred by Sir Henry VVotton at Queen’s, seem to 
have l.)een produced -a long succession of English plays, some 
in Latin doubtless from time to time intervening, were performed, 
from tlie early years of the 17th century onwards to the diu*k 
days of the national theatre and beyond. The production of 
these plays was distributed among several colleges, among 
which the most conspicuously active were Christ Church and 
St John’s, where a whole series of festal performances took 
place under the collective title of The Christmas Prince (i.e. 
master of the (Christmas revels). They included a wide variety 
of pieces, from the treatment by an author unnamed of the story 
of ‘‘Ovid’s owne Narcissus” (1602) and S. Daniel’s Queen's 
Arcadia (1606) to Tlarten Holiday’s Technogamia (1618), a 
complicated allegory on the relations between the arts and 
sciences quite in the manner of the moralities ; interspersed by 
romantic dramas of the ordinary contemporary type by T. (Ioffe 
(r5qi - 1629), W, Cartwright, |. Maine (i6o4“ i672) and others. 
At Cambridge the list of Latin and English academical plays, 
performed in the latter half of Elizabeth's reign at Trinity, 
St John’s, Queen’s and a few other colleges, contains several 
examples in each langiuige which for one reason or another possess 
a special interest. Thus E. Eorsett’s Pedaniius, probably acted 
at Trinity in 15S1, ridicules a persomige who lived very near the 
rose — the redoubtable Gabriel Harvey ; - a Laelia, acted at 
(j|ueen’s in 1590 and again in 1598, resembles Tweljlh Night 
in part of its plot ; while in Silvanus, performed in 1596, probably 
at St John’s, there are certain striking similarities to As You 
Like Jt. These arc in Latin, as arc the comedies Ilispanus 
(('ontaining some curious allusions to the Armada, Drake and 
Dr Lopez) and Machiavellus, acted at St John’s in i597.*^ By 
far the most interesting of the English plays of the later (Jambridge 
series, and, it may be averred, of the remains of the English 
academical drama as a whole, are the Parnassus Plays (q.v,), 
successively produced at St John’s in 1598-1602, which illustrate 

^ It is impossible in a summary surviiy to seek to tliscriminate 
by any kind of evidence the respective shares in many EUzatjcthaii 
plays, and the respective credit due to them, of the joint writers. 
Yet some such inquiry is necessary before judging the claims to 
remembrance of highly-gift(.*d dramatists such as William Rowley, 
his namesake Samuel, John Day, and not a few others. 

'** The T^tin comedy Victoria by Abraham Fraimce of St John’s was 
W’ritlen some time before 1583, and de-dicated to Sir l^hilip Sidney; 
but there is no evidence to show that it was ever acted. 

• (Bishop) Hacket’s Loyola was acted at Trinity in 1623. 


with much truthfulness as well as fancy the relations between 
university life and the outside world, including the world of 
letters and of the stage. Upon a different, but also a very 
notable, aspect of English university life — the relations between 
town and gown — partisan light is thrown hy Club-Law, acted 
at Clare in 1599 — and in G. Ruggle’s celebrated Latin comedy of 
Ignoramus, twice acted by members of Clare at Trinity in 1615 
before King James I, On one of these occasions were also pro- 
duced in English T. Tomkis’ comedy Albumazar (a play absurdly 
attributed to Shakespeare), and Phincas Fletcher’s Sicelides, a 
“ piscatory ” {i.e. a pastoral drama in which the place of the 
shepherds is taken by fishermen). Latin and English plays 
continued to l>e brought out in Cambridge till the year of the 
outbreak of the C'ivil War, T. Randolph and A. Cowley ^ being 
among the authors of some of the latest so produced ; and with 
the Restoration the usage recommenced, the Adelphi of 'I’erence 
and other I^itin comedies being performed as they had lx?cn 
a century earlier. A complete survey and classification of the 
English academical drama, for which the materials are at last 
being collected and compared, wdll prove of an importance which 
is only beginning to be recognized to the future historian of the 
Engli.sh drama. 

'Jb return to the general current of that drama. The rivals 
against which it had to contend in the times wnth which its 
greatest epoch came to an end have in their turn been 
noticed. From the masks and triumphs at court and 
at the houses of the nobility, with their Olympuses and Par- 
nassuscs built by Inigo Jones, and filled with goddesses and 
nymphs clad in the gorgeous costumes designed by his inventive 
hand, to the city pageants and shows by land and water — from 
the tilts and tournaments at Whitehall to the more philo.s()phical 
devices at the Inns of Court and the academical plays at the 
universities — down even to the brief but thrilling theatrical 
excitements of Bartholomew Fair and the “ Ninevitical motions ” 
of the puppets — in ail these ways the various sections of the 
theatrical public were tempted aside. Foreign performers — 
Freiich and Spanish actors, and even French actresses— paid 
visits to London. But the national drama held its ground, 
l iie art of acting maintained itself at least on tlio level to which it 
had Ix'cn brought by ShakesjHjare’s associates and con temporaries, 
Burbage and TIeminge, Alleyn, l.ewin, 'laylor, and others “ «>( 
the older sort.” The profession of actor came to be more gener- 
ally than of old separated from that of playwright, though they 
were still (as in the case of Field) occasionally combined. But 
this rather led to an increased ai)preciation of the artistic merit 
of actors who valued the dignity of their own profession and 
whose co-operation the authors learnt to esteem as of independent 
significance. 'J'he sUigc was purged from the barliarism of the 
f)ld .school of clowns. Women's parts were still acted by boys, 
many of whom attained to considerable celebrity ; and a practice 
was thus continued which must assuredly have placed the English 
theatre at a considerable disadvantjige as compared w’ith the 
Spanish (where it never olitiiined), and which may, while it has 
been held to have facilitated freedom of fancy, more certainly 
encouniged the. extreme licence of expression cherished by the 
dramatists, 'fhe arrangement of the stage, which facilitated a 
rapid succession of scenes without any nece.ssit.y for their being 
organically connected with one another, remained e.s.scntially 
what it had been in Shakespeare’s (Imvs ; though the primitive 
expedients for indicating locality had begun to be occasionally 
exchanged for scenery more or less appropriate to the place of 
action. Costume was apparently cullivated with much greater 
care ; and the English stage of this period had probaldy gone a 
not inconsiderable way in a direction to which it is obviously 
in the interests of the dramatic art to set some bounds, if it 
is to depend for its popular succe.ss upon its qualities as such, 
and upon the interpretation of its agents upon the stage. At 
the same time, the drama had begun largely to avail itself of 
adventitious aids to favour. The system of prologues and 
epilogues, and of dedications to published plays, was more 
* Natifragium jorulare - The Guardian (rewritten later as The 
Cutter of Coleman Street). 
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uniformly employed than it had been by Shakespeare as the 
conventional method of recommending authors and actors to the 
favour of individual patrons^ and to that of their chief patron^ 
the public. 

Up to the outbreak of the Civil War the drama in all its 
forms continued to enjoy the favour or good-will of the court, 
although a close supervision was exercised over all 
22 attempts to make the stage the vehicle of political 
tmaiMm. * references or allusions, llie regular ofRcial agent of 
this supervision was the master of the revels; but 
under James I. a special ordinance, in harmony with the king s 
ideas concerning the dignity of the throne, was passed “ against 
representing any modern Christian king in plays on the stage.'* 
The theatre could hardly expect to be allowed a liberty of speech 
in reference to matters of state denied to the public at large ; 
and occasional attempts to indulge in the freedom of criticism 
dear to the spirit of comedy met with more or less decisive 
repression and punishment.^ But the sympathies of the 
dramatists were so entirely on the side of the court that the real 
difficulties against which the theatre had to contend came from 
a directly opposite quarter. With the growth of Puritanism 
the feeling of hoslilily to the stage increased in a large part 
of the population, well represented by the civic authorities of the 
capital. This hostility found many ways of expressing itself. 
The attempts to suppress the Black friars theatre (1619, 1631, 
1633) proved abortive ; liut the representation of stage-plays 
continued to l)e prohibited on Siindays, and during the prevalence 
of the plague in London in 1637 was temporarily suspended 
altogether. The desire of the Puritans of the more pronounced 
type openly aimed at a permanent closing of the thciatres. 
The war between them and the dramatists was according!}' of a 
life-and-death kind. On the one hand, the drama heaped its 
bitterest and often coarsest attacks upon whatever savoured 
of the Puritan spirit ; gibes, taunts, caricatures in ridicule 
and aspersion of Puritans and Puritanism make up a great part 
of the comic literature of the later Elizabethan drama and of its 
aftergrowth in the reigns of tlie first two Stuarts. This feeling 
of hostility, to whicli Shakespeare W'as no stranger," though he 
cannot be connected with the authorship of one of its eailiest 
and coarsest expressions,*^ rose into a spirit of open defiance in 
some of the masterpieces of Ben Jonson; ^ and the comedies of 
his contemporaries and successors** abound in caricatured re- 
productions of the more common or more extravagant types of 
Puritan life. On the other hand, the m(»ral defects, the looseness 
of tone, the mockery of ties sanctioned by law and consecrated 
by religion, the tendency to treat middle-class life as the hunting- 
ground for the diversions of the upper classes, which degraded 
so much of the dramatic literature of the age, intensified the 
Puritan opposition to all and any stage plays. A patient en- 
deavour to reform instead of suppressing the drama was not to 
be looked for from such adversaries, should they ever possess 
the means of carrying out their views ; and whenever Puritanism 
should victoriously assert itself in the state, the stage was 
doomed. Among the attacks directed against it in its careless 
heyday of prosperity Prynne’s Histrio-Mastix (1632), while it 
involved its author in shamefully cruel pcisecution, did not 
remain wholly without effect upon the tone of the dramatic 
literature of the subsequent period ; but the quarrel between 
Puritanism and the theatre was too old and too deep to end in 
any but one way, so soon as the latter was deprived of its 
protectors. The ( 'ivil War began in August 1642 ; 
ofVh^ and early in the following month was published the 
ttMtnM. ordinance of the Lords and Commons, which, after a 
brief and solemn preamble, commanded “ that while 
these sad causes and set-times of humiliation do continue, 
public stage play.s shall cease and be forborne.’* Many actors 

^ Cliapman, Marslon (and Jonson), Eastward Hoe (1605) ; Middle- 
ton, A Game at Chess (1024) .* Sliiiiey and Chapman, The Ball (1O32) ; 
Massinger (?), The Spanish Viceroy (1634). * Twelfth Night. 

* The Puritan, or the Widow of Watling Street, by " W. S.” (Went- 
worth Smith ?). ^ The Alchemist ; Bartholomew Fair. 

• Chapman, . 4 n Humorous Day*s Mirth ; Marston, The Dutch 
Courtesan ; Middleton, The Family of Love. 
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and playwrights followed the fortunes of the royal cause in the 
field ; some may have gone into a more or less voluntary exile ; 
upon those who lingered on in the familiar haunts the hand of 
power lay heavy ; and, though there seems reason to believe 
that dramatic entertainments of one kind or another continued 
to be occasionally presented, stringent ordinances gave summary 
powers to magistrates against any players found engaged in 
such proceedings (1647), them treat all stage-players 

as rogues, and pull down all stage galleries, seats and boxes 
(1648). A few dramatic works were published in this period ** ; 
while at fairs about the country were acted farces called “ drolls,” 
consisting of the most vulgar scenes to be found in popular plays, 
llius, the life of the drama was not absolutely extinguished ; 
and its darkest day proved briefer than perhaps cither its friends 
or its foes could have supposed. 

Already “ in Oliver’s time *’ private performances took place 
from time to time at noblemen’s houses and (though not un- 
disturbed) in the old haunt of the drama, the Red 
Bull. In 1656 the ingenuity of Sir William Davenant 
whose name (though not really so significant in the drama. 
dramatic as in another held of English literature) is . 
memorable as connecting together two distinct periods in it, 
ventured on a bolder step in the production of a quasi-dramalic 
entertainment “ of declamation and music ” ; and in the following 
year he brought out with scenery and music a piece which was 
afterwards in an enlarged form acted and printed as the hrst 
part of his opera, The Siege of Rhodes. This entertainment he 
afterwards removed from the private house where it had been 
produced to the Cockpit, where he soon ventured upon thv. 
performance of regular plays wTitten by himself. Thus, under 
tlie cover of two sister arts, whose aid was in the sequel to prove 
by no means altogether beneficial to its progress, the Englisii 
drama had boldly anticipated the Restoration, and was no longer 
hiding its head when that much-desired event was actually 
brought about. Soon after Charles IL’s entry into London, 
two theatrical companies are known to have been acting in tlie 
capital. For these companies patents w'cre soon granted, under 
the names of “ the Duke (of Yorkys ” and “ the King’s Servants,” 
to Davenant and one of the brothers Killigrew respectively — 
the former from 1662 acting at Lincoln’s Inn Fields, then at 
Dorset Garden in Salisbury Court, the latter from 1663 at the 
Theatre Royal near Drury Lane. These companies were united 
from 16S2, a royal licence being granted in 1695 to a rival 
company which performed in I^incoln’s Inn Fields, and which 
migrated to Co vent Garden in 1733. Meanwhile, Vanbrugh had 
in 1705 built the theatre in the Hay market ; and a theatre in 
Goodman’s Fields — afterwards rendered famous by tlic first 
appearance of Garrick — led a fitful existence from 1729 to 1733. 
The act of 1737 deprived the crown of the power of licensing 
any more theatres ; so that the history of the English stage for 
a long period was confined to a restricted area. ILe rule which 
prevailed after the Restoration, that neither of the rival com- 
panies should ever attempt a play produced by the other, oper- 
ated beneficially both upon the activity of dramatic authorship 
and upon the progress of the art of acting, which was not exposed 
to the full effects of that deplorable spirit of personal rivalry 
which too often leads even most intelligent actors to attempt 
parts for which they have no special qiuilification. There can he 
little doubt that the actor’s art has rarely flourished more in 
England than in the days of T. Betterton and his contemporaries, 
among whose names tiiose of Hart, Mohun, Kynaston, Nokes, 
Mrs Barry, Mrs Betterton, Mrs Bracegirdle and Mrs Eleanor 
Gwyn have, together with many others, survived in various 
connexions among the memories of the Restoration age. No 
higher praise has ever been given to an actor than that which 
Addison bestowed upon Betterton, in describing his performance 
of Othello as a proof that Shakespeare could not have written the 
most striking passages of the character otherwise than he has 
done. 

^ Among these was Sir Richard Fanshawe's English version of the 
Pastor fido (1646) ; after his death were published his translations 
of t\ro plays by A. de Mendoza. 
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It may here be noticed that the fortunes of the Irish theatre 
in general followed those of the English, of which of course it was 
merely a branch. Of native dramatic compositions in 
earlier times not a trace remains in Ireland ; and the 
* ’ drama was introduced into that country as an English 

exotic — ^apparently already in the reign of Henry VIII., and 
more largely in that of Elizabeth. The first theatre in Dublin 
was built in 1635 ; but in 1641 it was closed, and even after the 
Restoration the Irish stage continued in a precarious condition 
till near the end of the centur>\ About that time an extra- 
ordinarily strong taste for the theatre took possession of Irish 
society, and during the greater part of the 18th century the 
Dublin stage rivalled the English in the brilliancy of its stars. 
Betterton’s rival, R. Wilks, Garrick’s predecessor in the homage 
paid to Shakcsj)eare, Macklin, and his competitor for favour, 
the “ silver-tongued ” Barry, were alike products of the Irish 
stage, as were Mrs Woffington and other well-known actresses. 
Nor should it be forgotten that three of the foremost English 
writers of comedy in its later days, Congreve, Farquhar and 
Sheridan, were Irish, the first by education, and the latter two 
by birth also. 

Already in the period preceding the outbreak of the Civil 
War the English drama had perceptibly sunk from the height 
to which it had been raised by the great Elizabcthims. 
When it had once more recovered possession of that 
drama, arena with which no living drama can dispense, it 
would have been futile to demand that the dramatists 
should return altogether into the ancient paths, unaffected hy 
the influences, native or foreign, in operation around them. 
But there was no reason why the new drama should not, like the 
Elizabethan, have been true in spirit to the higher purposes of 
the dramatic art, to the nobler tendencies of the national life, 
and to the demands of moral law. Because the later Stuart 
drama as a whole proved untrue to these, and, while following 
its own courses, never more than partially returned from the 
aberrations to which it condemned itself, its history is that of a 
decay which the indisputable brilliancy, borrowed or original, 
of many of its productions is incapable of concealing. 

Owing in part to the influence of the French theatre, which 
by this time had taken the place of the Spanish as the ruling 
drama of Europe, tlie separation between tr^edy and 
rageay, jg dearly marked in post-Restoration plays. 

Comic scenes are still occasionally introduced into tragedies 
by some dramatists who adhered more closely to the Elizabethan 
models (such as Otway and Oowne), but the practice fell into 
disuse ; while the endeavour to elevate comedy by pathetic 
scenes and motives is one of the characteristic marks of the 
beginning of another period in English dramatic literature. 
The successive phases through whitdi English tragedy passed in 
the later Stuart times cannot lie always kept distinct from one 
another ; and the guidance offered by the theories put forth by 
some of the dramatists in support of their practice is often 
delusive. Following the example of (!orneille, Di^’^den and his 
contemporaries and successors were fond of proclaiming their 
adherence to this or that principle of dramatic construction or 
form, and of upholding, with much show of dialectical acumen, 
maxims derived by them from French or other sources, or 
elaborated with modifications and variations of their own, but 
usually amounting to little more than what Scott calls “ certain 
romantic whimsical imitations of the dramatic art.” Students 
of the drama will find much entertainment and much instruction 
in these prefaces, apologies, dialogues and treatises. They will 
acknowledge that Dryden’s incomparable vigour does not desert 
him either in the exposing or in the upholding of fallacies, while 
le bon sens, which he hardly ever fails to exhibit, and which is a 
more eclectic gift than common-sense, serves as a sure guide 
to the ^st intell igence of his age. Even Rymer,^ usually regarded 
as having touched the nadir of dramatic criticism, wiU be found 
to be not wholly without grains of salt. But Restoration tragedy 
itself must not be studied by the liglit of Restoration criticism. 
So long as any dramatic power remained in tlie tragic poets^ — 

* A Short View of Tragedy (1693). 
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and it is absent from none of the chief among them from Dryden 
to Rowe — the striiggle between fashion (disguised as theor}') 
and instinct (tending in the direction of the Elizabethan tradi- 
tions) could never wholly determine itself in favour of the 
former. 

Lord Orrery, in deference, as he declares, to the expressed 
tastes of his sovereign King Charles II. himself, was the first to 
set up the standard of heroic plays,^ This new species of tragedy 
(for such it professed to be) commended itself by its novel choice 
of themes, to a large extent supplied hy recent French romance — 
the romans de longue haleine of the Sciiderys and llieir con- 
temporaries — ^and by French plays treating similar themes. 
It likewise borrowed from France that garb of rhyme which the 
English drama had so long abandoned, and which now re- 
appeared in Ihe heroic couplet. But the themes which to readers 
of novels might seem of their nature inexhaustible could not long 
suffice to satisfy the more capricious appetite of theatrical 
audiences ; and the form, in the application which it was more 
or less sought to enforce for it, was dijomed to remain an exotic. 
In conjunction with his brf)thcr-in-law Sir R. Howard, ^ and 
afterwards more confidently by himself,'* Dryden threw the in- 
comparable vigour and brilliancy of his genius into the scale, 
which soon rose to the full lieiglit of fashionable popularity. 
At first he claimed for English tragedy the riglit I0 combine her 
native inheritance of freedom with these valuable foreign 
acquisitions.® Nor was he dismayed by the ridicule which the 
celebrated burlesque (by the duke of Buckingham and others) 
of The Rehearsal (1671) cast upon heroic plays, without dis- 
criminating l)ctwecn them and such other materials for ridiculi? 
as the contemporary drama supplied to its facetious authors, 
but returned ® to the defence of a species which he was himself in 
the end to abandon.^ The desire for change proved stronger 
than the love of consistency — which in Dryden was never more 
Hum theoretical. After summoning tragedy to rival the. freedom 
(without disdaining the machinery) of opera — with whose birth 
its own revival was as a matter of fact simultaneous- he came 
to recognize in characterization the truest secret of the master- 
spirit of the Elizabethan drama,® and after aiidaciousl}-, but in 
one instance not altogether unhappily, essaying to rival Shake- 
speare on his own ground,** produced under tlu‘ influence of the 
same views at least one work of striking merit. But lie was 
already growing weary of the stage itself as w'cll as of the rhymed 
heroic drama ; and, though he put an end to the species to which 
he had given temporary vitality, he failed effec tively to point 
the way to a more legitimate development of English tragedy. 
Among the other tragic poets of this period, N. Lee, in the out- 
ward form of his dramas, accommodated his practic;e to tliat of 
Dryden, with whom he occasionally co-operated as a dramatist, 
and like whom he allowed politi(*al partisanship to intrude upon 
the stage.^i His rhetorical genius was not devoid of genuine 
energy, nor is he to be regarded as a mere imitator. T. Otway, 
the most gifted tragic poet of the younger generation con- 
lemporaiy with Dryden, inherited something of the spirit of the 
Elizabethan drama; lie possessed a real gift of tragic pathos 
and melting tendcTncss ; but his genius hail a worse alloy than 
stageyness, and, though he was often happy in his novel choice 
of themes, his most successful efforts fail to satisfy tests supple- 
mentary to that of the stage..^^ Among dramatists who con- 
tributed to the vogue of the “ heroic ” play may be mentioned 
J . Bankes, J. Weston, C. Hopkins, K. ( ooke, K. (ioiild, S. Pordage, 
T. Rymer and Elkanah Settle. The jiroductivity of J. Crowne 
(d. cr. 1703) covers part of the earlier period as well as of the later, 
to which properly belong ' 1 *. Southernc, a writer gifted with much 
The Black Prune \ Tryphon ; Herod the Great ; Aliemim. 

* The Indian {juccu. 

^ The Indian lint poor \ Tyrannic Love ; The Conquest of Granada. 

® Essay of Uramalic Poesy. ® Essay of Ilernic JHays. 

’ A direct satirical invc^ctivc against rhymed tragedy of the 
“ hcrroic type is to found in Arrowsmith’s comedy Ueformation 
(1673). " The Grounds of Crituism in Tragedy. 

• All for Love (Antony and CleoptUra). Bon Sebastian. 

n The Rival Queens ; Lucius Junius Brutus ; The Massacre of 
Paris. Don Carlos ; The Orphan ; Venice Preserved, 

Oroonoko ; The Ratal Marriage, 
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pathetic power, but probably chiefly indebted for his long-lived 
popularity to his skill in the discovery of “ sensational ” plots ; 
and Lord Lansdowne (“ Oanvillc the polite ’*) (r, 1667-1735). 
Congreve, by virtue of a single long celebrated but not really 
remarkable tragedy,^ and N. Rowe, may be further singled out 
from the list of the tragic dramatists of this period, many of 
whom were, like their comic contemporaries, mere translators 
or adapters from the Prench. The tragedies of Rowe, whose 
direct services to the study of Shakespeare deserve remembrance, 
indicate with singular distinctness the transition from the fuller 
declamatory style of Dryden to the calmer and thinner manner 
of Addison.* In tragedy (as to a more marked degree in comedy) 
the excesses (both of style and subject) of the past period of the 
English drama had produced an inevitable rejiction ; decorum 
was asserting its claims on the stage as in society ; and French 
tragedy had set the example of sacrificing what passion — ^and 
what vigour — it retained in favour of qualities more acceptable 
to the “ reformed ” court of I^niis XIV. Addison, in allowing 
his Caii) to take its chance upon the stage, when a moment 
of political excitement (April 1713) ensured to it an extraordinary 
success, to which no feature in it corresponds, except an unusual 
number of lines predestined to become familiar quotations, 
unconsciously sealed the doom of English national tragedy. 
The “first reasonable English tragedy,” as Voltaire called it, 
had been produced, and the oscillations of the tragic drama of 
the Restoration were at an end. 

English comedy in this period displayed no similar desire 
to cut itself off from the native soil, though it freely borrowed 
the materials for its plots and many of its figures fr(»m 
000^. afterwards more generally from P>ench, 

originals. The spirit of the old romantic comedy had long since 
fled ; the graceful artificialities of the pastoral drama, even the 
light texture of the mask, ill suited the demands of an age whii h 
made no secret to itself of the grossness of its sensuality. With 
a few unimportant exceptions, such poetic elements as admitte<l 
of being combined with the poetic drama were absorbed by the 
opera and the ballet. No new species of the comic drama formed 
itself, though towards the close of the period may be noticed 
the beginnings of modern English farce. Political and religious 
partisanship, generally in accordance with the dominant reaction 
against Puritanism, were allowed to find expression in the 
directest and coarsest forms upon the stage, and to hasten the 
necessity for a more systematic control than even the times 
before the Revolution had found requisite. At the .same time the 
unblushing indecency which the Restoration had .sjiread through 
court and capital had established its dominion over the comic 
stage, corrupting the manners, and with them the morals, of 
its dramatists, and forbidding them, at the risk of seeming 
dull, to be anything but improper. Much of this found its way 
even into the epilogues, whicli, together with the prologues, 
proved so important an adjunct of the Restoration drama. 
These influences determine the general character of what is 
with a more than chronological meaning termed the comedy of 
the Restoration. In construction, the national love of fulness 
and solidity of dramatic treatment induced its authors to alter 
what they borroweil from foreign sources, adding to complicated 
Spanish plots characters of native English directness, and 
supplementing single Frew^h plots by the addition of others.^ 
At the same time, the higher efforts of French comedy of char- 
acter, as well as the refinement of expression in the list of their 
models, notably in Moliere, were alike seasoned to suit the 
coarser appetites and grosser palates of English patrons. The 
English comic writers often succeeded in strengthening the 
borrowed texture of their plays, but they never added comic 

' The Mourning Bride. 

* The Fair Fenilcnt ; Jane Shore. 

® A notable iiitlurnce was exercised upon English comedy as well 
as upon other branches of literature by C. de Saiiit-Evremond, a 
soldier and man of fasltion who was possessed of great intellectual 
ability and of a charming style. Though during his long exile in 
England —from 1670 to his death — he never learned English, his 
criticai works included Rentarhs on English Comedy (1677), and one 
of his owm comedies, the celebrated ^ir Politick Would-het professed 
to be composed ** la manure angloise.” 


humour without at the same time adding coarseness of their owm. 
Such were the productions of Sir George Etheredge, Sir Charles 
Sedley, and the “ mob of gentlemen who wrote with ease ” ; nor 
was there any signal difference between their productions and 
those of a playwright-actor such as J. Lacy (d. 1681), and a 
professional dramatist of undoubted ability such as J. Crowne. 
Such, though often displaying the brilliancy of a genius which 
even where it sank could never wholly abandon its prerogative, 
were, it must be confessed, the comedies of Dryden himself. 
On the other hand, the lowest literary deeps of the Restoration 
drama were sounded by T. D’Urfey, while of its moral degrada- 
tion the “ divine Astraca,” the “ unspeakable ” Mrs Aphra Behn, 
has an indefeasible title to be considered the most faithful 
representative. T. Shadwell, fated, like the tragic poet Elkanah 
Settle, to be chiefly remembered as a victim of Dryden satire, 
deserves more honourable mention. Like J. Wilson, whose plays 
seem to class him with the pre-Restoration dramatists, Shadwell 
had caught something not only of the art, but also of the spirit, 
of Ben Jonson ; but in most of his wrorks he was, like the rest 
of his earlier contemporaries, and like the brilliant group wdiich 
succeeded them, content to take his moral tone from the reckless 
society for which, or in deference to the tastes of which, he wrote."* 
The absence of a moral sense, which, together with a grossness 
of expression often defying exaggeration, characterizes English 
comic dramatists from the days of Dryden to those of Congreve, 
is the main cause of their failure to satisfy the demands which 
arc legitimately to be made upon their art. 1‘hey essayed to 
draw character as well as to paint manncTS, l)ut they rarely 
proved equal to the former and higher task ; and, while choosing 
the means which most readily commended their plays to the 
favour of their immediate public, they achieved but little as 
interpreters of those essential distinctions which their art is 
capable of illustrating.® Within these limits, though occasionally 
passing beyond them, and always W'ith the sanie deference to the 
immoral lone which seemed to have become an indispensal)le 
adjunct of the comic style, even the greatest comic authors of 
this age moved. W. Wycherley was a comic dramatist of real 
power, who drew his characters W'ith vigour and distinctness, 
and constructed his plots and chose his language with natural 
ease. He lacks gaiety of spirit, and his wit is of a cynical turn. 
But, while he ruthlessly uncloaks the vices of his age, his own 
moral tone is affected by their influence in as marked a degree 
as tliat of the most light-hearted of his contemporaries.*^ 'J'he 
most brilliant of these was indisputably W. Congreve, who is not 
only one of the very wittiest of English writers, but equally excels 
in the graceful case of his dialogue, and draw's his characters 
and constructs his plots with the same masterly skill. His chief 
fault as a dramatist is one of excess — the brilliancy of the 
dialogue, whoever be the speaker, overpowers the distinction 
Ixjtween the “ humours ” of his personages. Though he is less 
brutal in expression than “ manly ” Wycherley, and less coarse 
than the lively Sir J. Vanbrugh, licentiousness in him as in 
them corrupts the spirit of liis comic art ; but of his best though 
not most successful play ^ it must be allowed that the issue of the 
main plot is on the side of virtue. G. Farquhar, whose niorality 
is on a par with tliat of the other members of this group, is inferior 
to them in brilliancy; but as pictures of manners in a wider 
sphere of life than that which contemporary comedy usually 
chose to illustrate, two of his plays deserve to he noticed, in 
which we already seem to be entering the atmosphere of the 
18th-century novel.® His influence upon Lessing is a remarkable 
iact m the international history of dramatic literature. 

The improvement which now begins to manifest itself in the 
moral tone and spirit of English comedy is partly due to the 
reaction against the reaction of the Restoration, partly to the 
punishment which the excesses of the comic stage had brought 

* Epsom ; The Squire of Alsatia ; The Volunteers. 

* A dramatic curiosity of a rare kind wrould be The Female Re- 
bellion (1682), W’hich has been, on evidence rather .striking at first 
sight, attributed to Sir Thomas IJrownc. It is more likely to have 
been by his son. 
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upon it in the invective of Jeremy Collier ^ (1698), of all the 
assaults the theatre in England lias had to undergo the best- 
founded^ and that which produced the most perceptible 
Seaih results. The comic poets, who had always been more or 
less conscious of tlieir sins, and had at all events not 
defended them by the ingenious sophistries which 
it has pleased later literary criticism to suggest on their behalf, 
now began with uneasy merriment to allude in their prologues 
to the reformation w'hich had come over the spirit of the town. 
Writers like Mrs Centlivre became anxious to reclaim their 
offenders with much emphasis in the fifth act ; and Colley Cibber 
— ^whose Apology for his Life furnishes a useful view of this and 
the subsequent period of the history of the stage, with which 
he was connected as author, manager and actor (excelling in 
tliis capacity as representative of those fools with which he 
peopled the comic stage) ^ — may be credited with having first 
deliberately made the pathetic treatment of a moral sentiment 
the basis of the action of a comic drama. But he cannot be said 
to have consistently pursued the vein which in his Careless 
Ihisband (1704) he had essayed. IJis Non- Juror is a political 
adaptation of Tartiiffe ; and his almost equally celebrated 
Provoked Husband only supplied a happy ending to Vanbrugh's 
unfinished play. Sir R. Steele, in accordance with his general 
tendencies as a writer, pursued a still more definite moral purpose 
in his comedies ; but his genius perhaps lacked the sustained 
vigour necessary for a dramatist, and his humour naturally 
sought the aid of pathos. From partial ^ he passed to more 
complete ** experiment ; and thus these two writers, who trans- 
planted to the comic stage a tendency towards the treatment 
of domestic themes noticeable in such writers of Restoration 
traged)' as Southerne and Rowe, became the founders of senti- 
meiilal comedy, a species which exercised a most depressing 
influence upon the progress of English drama, and helped to 
hasten the decline of its comic branch. With Cato English 
tragedy committed suicide, though its pale ghost survived ; 
with The Conscious Lovers English comedy sank for long into 
the tearful embraces of artificiality and weakness. 

During the iStli century the productions of dramatic literature 
were still as a rule legitimately designed to meet the demands 
The drama Stage, from which its higher efforts afterwards 

and atajff large an extent became dissociated. The goodwill 
in the of most sections of the public continued to lie steadily 
period accorded to a theatre which had ceased to defy the 
(iarHck hiws and traditions of morality ; and tlie 

opposition still aroused by it wras confined to a small 
minority of thinkers, tl'.ougli these included some who were 
far from being puritans. Jolin Dennis was ivjt thought to have 
the worst of the controversy, when he defended the stage against 
the attack of an opponent far above him in stature — the great 
mystic William Law — and to John \^’esley himself it seemed 
that “ a great deal more might be said in defence of seeing a 
serious tragedy than of taking part in the amusements of 
bear-baiting and cock-fighting. On the other liand, the demands 
of the stage and those of its patrons and of the public of the 
“ Augustan ” age, and of that which succeeded it, were, in 
general, fast bound by the trammels of a taste with which a 
revival of the poetic drama long remained irreconcilable. TJitrc 
is every reason to conclude that the art of acting progressed 
in tlie same direction of artificiality, and bec.ame stereoty|x:d 
in forms corresponding to tlie “ chant ’’ which represented 
tragic declamation in a series of actors ending with Quin and 
Macklin. In the latter must be recognized features of a pre- 
cursor, but it was reserved to the genius of Garrick, whose 
Garrick, f^^^atrical career extended from 1741 to 1776, to open 
a new era in his art. His unparalleled success was due 
in the first instanr.e to his incomparable natural gifts ; yet 
these were indisputably enhanced by a careful and continued 

^ A Skuti View of the Immorality and l*rofaneness of the English 
Stage. 2 Sir Novdty Eashioii (Lord Foppington), &c. 
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literary training, and ennobled by a purpose which prompted 
him to essay the nolilcst, as he was capable of performing 
the most various, range of English theatrical characters. By 
devoting himself as actor and manager with special zeal to the 
production of Shakespeare, Garrick permanently popularized 
on the national stege the greatest creations of English drama, 
and indirectly helped to seal the doom of what survived of tlie 
tendency to maintain in the most ambitious walks of dramatic 
literature the nerveless traditions of the pseudo-classical school. 
A generation of celebrated iictors and actresses, many of whom 
live for us in the drastic epigrams of Churchiirs Rosciad (1761), 
were hi.s helpmates or liis rivals; but their fame has paled, 
while liis is destined to endure as that of one of the typical 
masters of his art. 

The contrast between the tragedy of the 18th century and 
those plays of Shakespeare and one or two other Elizabethans 
wliich already before Garrick were known to the 
English stage, was weakened by the mutilated form 
in which the old masterpieces generally, if not always, 
made their appearance there. Even so, however, there are 
perhaps few instenccs in theatrical history in which so unequal 
a comjx'tition was so long sustained. In the hands of the 
tragic poets of the age of Pope, as well as of that of Johnstai, 
tragedy had hopelessly stiffened into the forms of its accepted 
French models. Direct reproductions of these continued, as in 
Ambrose Philips’s and Charles Johnson’s (1679-1748) transla- 
tions from Racine, and Aaron ITiU’s from Voltaire. Among 
other tragic dramatists of the earlier jiart of the century may b(! 
mentioned ]. Hughes, who, after assisting Addison in his Cato, 
produced at least one praiseworthy tragedy of his own ; ® 
E. Fenton, a joint translator of “ Pope’s Homer ” and tlie 
author of one extremely successful drama on a theme of singularly 
enduring inten;st,^ and L, I’hecibald the first hero of the Duttriad, 
who, besides translations of Greek dramas, produced a few 
more or less original plays, one of which he wiis daring enough 
to father upon Shakespeare.^ A mf)re distinguished name is 
that of J. Thomson, whose unlucky Sophonisba and siibsecjuent 
tnigedi(^s arc, however, barely remembered by the side of his 
poems (The Seasons, Ax.). Tlie literary genius of E. Young, on 
tlie other hand, possessed vigour and variety enough to distin- 
guish his tragedies from the ordiiuiry level of Augustan plays ; 
in one of them he seems to challenge comparison in the tnjatment 
of his theme with a very different rival, but by his main charac- 
teristics as a dramatist he belongs to the school of his contem- 
poraries. The endeavour of G. 1 illo, in his London Mcrchanl, 
or George liarnweU (17,^1), to bring the tragic lessons of termr 
and pity directly home to his fellow-citizens exercised an extra- 
ordinarily widcsfiread as well as enduring effect on the history 
of the j 8th-centiiry drama. At home, they gave liirth to the new, 
or, more jiroperly speaking, to the revived, species of domestic 
tragedy, which connects itself more or less closely with a noluble 
cpocli in the history of haiglish prose-fiction as well as of English 
painting. Abroad, this play— whose sncc(\ss was of the kind 
which nothing can kill — sufiplied the text to the teacliings of 
l)idcrot, as well as an example to his own dramatic attempts ; 
and through ] >id(;rot the impulse communicated itself to Lessing, 
and long exercised a great effect upon the literature of the 
German stage. At the same time, it must be allowed that- 
Lillo’s pedestrian muse failed in the end to satisf}^ higher artistic 
demands than those met in his most popular play, while in 
another'® she was less conscioiisl}’ guilty of an aberration 
towards that “ tragedy of destin\','’ which, in the modern drama 
at least, obscures the ethical character of all tragic actions. 
“ Cla.ssical ” tragedy in the generation of Dr Johnson pursued 
the even tenor of its way, the dictator himself treading with 
solemn footfall in the accustomed path,” and W. Mason 
making the futile attempt to produce a close imitation of Greek 
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models.^ The best-remembered tragedy of the century, Home’s 
Douglas (1757), was the production of an author whose famous 
kinsman, David Hume (though no friend of the contemporary 
English stage), had advised him to read Shakespeare, but to 
get Racine and Voltaire by heart.” The indisputable merits 
of the play cannot blind us to the fact that Douglas is the 
offspring of Mmype. 

While thus no high creative talent arose to revive the poetic 
genius of English tragedy, comedy, which had to contend 
against the same rivals, naturally met the demands 
open.^ of the conflict with greater buoyancy. The history of 
the most formidable of those rivals. Music, forms no 
part of this sketch ; but the points of contact between its 
progress and the history of dramatic literature cannot be alto- 
gether left out of sight. H. Purcell’s endeavours to unite 
English music to the words of English poets were now a thing 
of the past; analogous attempts in the direction of musied 
dialogue, which have been insufficiently noticed, had likewise 
proved transitory ; and the isolated efforts of Addison * and 
others to recover the operatic stage for the native tongue had 
proved powerless. Italian texts, which had first made their 
entrance piecemeal, in the end asserted themselves in their 
entirety ; and the marvellously assimilative genius of Handel 
completed the triumphs of a form of art which no longer had 
any connexion with the English drama, and which reached the 
height of its fashionable popularity al)out the time when Garrick 
began to adorn the national stage. In one form, however, the 
English opera was preserved as a pleasing species of the popular 
drama. The pastoral drama had (in 1725) produced an isolated 
aftergrowth in Allan Ramsay’s Genlle Shepherd, which, with 
genuine freshness and humour, but without a trace of burlesque, 
transferred to the scenery of the Pcntland Hills the lovely tale 
of Florizel and Perdita. The dramatic form of this poem is 
only an accident, but it doubtless suggested an experiment of a 
different kind to the most playful of London wits. Gay’s 
“ Newgate Pastoral ” of The Beggar's Opera (1728), in which the 
amusing text of a burles<iue farce was interspersed with songs 
set to popular airs, caught the fancy of the town by this novel 
combination, and became the ancestor of a series of agreeable 
productions, none of which, however, not even its own continua- 
tion, Polly (amazingly successful in book form, after its produc- 
tion was forbidden by the lord chamberlain), have ever rividled 
it in success or celebrity. Among these may be mentioned the 
pieces of T. Bickerstaffe * and C. Dibdin.* The opera in England, 
as elsewhere, thus absorbed what vitality remained to the 
pastoral drama, while to the ballet and the pantomime (whose 
glories in England began at ("ovent Garden in 1733, and to 
whose popularity even Garrick was obliged to defer) was left (in 
the 1 8th century at all events) the inheritance of the external 
attractions of the mask and the pageant. 

In the face of such various rivalries it is not strange that 
comedy, instead of adhering to the narrow path which Steele 
and others had marked out for her, should have 
pci^niiued herself some vagaries of her own. Gay’s 
’ example pointed the way to a fatally facile form of the 
comic art ; and burlesque began to contribute its influence to 
the decline of comedy. In an age when party-government was 
severely straining the capabilities of its system, dramatic satire 
had not far to Iqok for a source of effective sciisonings. The 
audacity of H. Fielding, whose regular comedies (original or 
adapted) have secured no enduring remembrance, but whose love 
of parody was afterwards to suggest to him the theme of the 
first of the novels which have made his name immortal, 
Ue(taalttg ^'•^cordingly ventured in two extravaganzas* (so we 
should call them in these days) upon a larger admixture 
of political with literary and other satire. A third 
attempt* (which never reached the stage) furnished the 
offended minister, Sir Robert Walpole, with the desired occasion for 
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placing a curb upon the licence of the theatre, such as had already 
Ixjen advocated by a representative of its old civic adversaries. 
The famous act of 1737 asserted no new principle, but converted 
into legal power the customaiy authority hither exercised by the 
lord chamberlain (to whom it had descended from the master 
of the revels). The regular censorship which this act established 
has not appreciably affected the literaiy progress of the English 
drama, and the objections which have been raised against it 
seem to have addressed themselves to practice rather than to 
principle. The liberty of the stage is a question differing in its 
conditions from that of the lil>erty of speech in general, or even 
from that of the liberty of the press ; and occasional lapses of 
official judgment weigh lightly in the balance against the obvious 
advantages of a system which in a free country needs only the 
vigilance of public opinion to prevent its abuse. ITie policy of 
the restraint which the act of 1737 put upon the number of 
playhouses is a different, but has long become an obsolete, 
question.^ 

Brought back into its accustomed grooves, English comedy 
seemed inclined to leave to farce the domain of healthy ridicule, 
and to coalesce with domestic tragedy in the attempt comedy in 
to make the stage a vehicle of homespun didactic the imtter 
morality. Farce had now become a genuine "English holt of the 
species, and has as such retained its vitality through 
all the subsequent fortunes of the stage ; it was 
actively cultivated by Garrick as both actor and author ; and 
he un(loubtedly had more than a hand in the very best farce 
of this age, which is ascribed to clerical authorship.® S. Foote, 
whose comedies ® and farces are distinguished both by wit and 
by variety of characters (though it was an absurd misapplication 
of a great name to call him the English Aristophanes), introduced 
into comic acting the abuse of personal mimicry, for the ex- 
hibition of which he ingeniously invented a series of entertain- 
ments, the parents of a long progeny of imitations. Meanwhile, 
the domestic drama of the sentimental kind achieved, though 
not immediately, a success only inferior to that of The London 
Merchant, in The Gamester of E. Moore, to which Garrick seems 
to have directly contributed ; and sentimental comedy courted 
sympathetic applause in the works of A. Muq>hy, the single 
comedy of W, Whitehead/^ and the earliest of 11 . Kelly.^- It 
cannot l>e said that this species was extinguished, as it is some- 
times assumed to have been, by O. Goldsmith ; but he certainly 
published a direct protest against it between the production 
of his admirable character-comedy of The Good-Natured Man, 
and his delightiully brisk and fresh She Stoops to Conquer, which, 
after startling critical propriety from its self-conceit, taught 
comedy no longer to fear l)eing true to herself. The most 
successful efforts of the elder G. Colman had in them something 
of the spirit of genuine comedy, besides a finish which, however 
playwrights may shut their eyes to the fact, is one of the qualities 
which ensure a long life to a play. And in the masterpieces of 
R. B. Sheridan some of the happiest features of the comedy of 
Congreve were revived, together with its too uniform brilliancy 
of dialogue, but without its indecency of tone. The varnish 
of the iige is indeed upon the style, and the hollowness of its 
morality in much of the sentiment (even where that sentiment is 
meant for the audience) of The Rivals and The School for Scandal ; 
but in tact of construction, in distinctness of characters, and in 
pungency of social satire, they are to be ranked among the glories 

7 The first dramatic performance licensed by the lord chamberlain 
after the passing of the act w'as appropriately entitled The Nest of 
Plays, and consisted of three comedies named respectively The 
Prodigal Reformed, In Happy Constancy and The Trial of Conjugal 
Love. It is a curious fiict that in the first decade of the reign of 
George HI. a severe control of tlie theatre was very actively exerted 
after a positive as well as a negative fashion— -object ionable passages 
l>eing ruthlessly suppressed and plays actually written and licensed 
for the purpose of upholding the existing regime. 

® J. Townley, High Life Below Stairs (1759). 
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of English comedy. Something in Sheridan’s style, but quite 
without his brilliancy, is the most successful play' of the un- 
fortunate General Burgoyne. R. Cumberland, who too con- 
sciously endeavoured to excel both in sentimental morality and 
in comic characterization, in which he was devoid of depth, 
closes the list of authors of higher pretensions w'ho wrote for the 
theatre.^ Like him, Mrs Cowley^ (“ Anna Matilda ”), T. Hol- 
croft,* and G. Colman the younger,*^ all writers of popular 
comedies, as well as the prolific J. O’Keefe (1746- 1833), who 
contributed to nearly every species of the comic drama, survived 
into the 19th century. To an earlier date belong the favourite 
burlesques of O’Keefe’s countryman K. O’Hani''* (d. 1782), good 
examples of a species the further history of which may be left 
aside. In the hands of at least one later writer, J. R. Planche, 
it proved capable of satisfying a more refined taste than his 
successors have habitually consulted. 

The decline of dramatic composition of the higher class, 
perceptible in the history of the English theatre about the 
The beginning of the 19th centiir)', was justly attributed 
BttgiiMh by Sir Walter Scott to the wearing out of the French 
dramm of model that had been so long wrought upon ; but when 
the iQtb asserted that the new impulse which was sought in 
cea ury dramatic literature of Germany was derived from 

some of its worst, instead of from its noblest, productions — 
from Kotzebue rather than from I-essing, Schiller and Goethe — 
he showed a very imperfect acquaintance with a complicated 
literary' movement which was obliquely reflected in the stage- 
plays of inland and his contemporaries. The change which was 
coming over English literature was in truth of a wider and 
deeper nature than it was possible for even one of its chief 
representatives to perceive. As that literature freed itself from 
the fetters so long worn by it as indispensable ornaments, and 
threw aside th.c veil which had so long obscured both the full 
glory of its past and the lofty capabilities of its future, it could not 
resort except tentativtdy to a form which like the dramatic is 
bound by a hundred bonds to the life of the age itself. Soon, the 
poems Ml th which Scott and Byron, and the unrivalled prose fictions 
with wdiich Scott, both satisfied and stimulated the imaginative 
demands of the public, diverted the attention of the cultivated 
classes from dramatic literature, which was unable to escape, 
witii the light foot of verse or prose fiction, into “ the new, the 
romantic land.” New themes, new ideas, nc>v forms occupied 
a new generation of writers and readers ; nor did the drama 
readily lend itself as a vessel into which to pour so many ferment- 
ing elements. In Byron the impressions produced upon a mind 
not less open to impulses from Mithout than subjective in its 
way of recasting them, called forth a series of dramatic attempts 
betraying a more or less wilful ignorance of the demands of 
dramatic compositions ; his beautiful Maftjrcd, partly suggested 
by Goethe’s Faust , and his powerful Cain, have but the form of 
plays ; his tragedies on Italian historicjd subjects .show' some 
resemblance in their political rhetoric to the contemporary w(»rks 
of Alfieri ; his Sardanapalus, autobiographically interesting, 
fails to meet the demands of the stage ; his IVernrr (of w'hich the 
authorship has been ascribed to the duchess of Devonshire) is a 
hastily dramatized sensation novel. To (olcridge (177 2 ’-1834), 
who gave to English literature a splendidly loose translation of 
Schiller’s Wallenstein, the same poet’s Robbers (to w'hirh Words- 
worth's only dramatic attempt, the Borderers, is likewise in- 
debted) bad probably suggested the subject of his tragedy of 
Osorio, afterwards acted under the title of Remorse. Far superior 
to this is his later drama of Zapolya, a genuine homage to Shake- 
speare, out of the themes of two of whose plays it is gracefully 
woven. Scott, who in his earlier days had translated Goethe's 
Gotz von Berlichingcn, gained no reputation by his own dramatic 
compositions. W. S. Landor, apart from those Imaginary 
Conversations upon which he best loved to expend powers of 
observation and characterization such as have been given to 
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few playwrights, cast in a formally dramatic mould studies of 
character of which the value is far from being confined to their 
wealth in beauties of detail. Of these the magnificent, but in 
constniclion altogether undramatic, Count Julian is the most 
noteworthy. Shellc5'’s The Cenci, on the other hand, is not only 
a poem of great beauty, but a drama of true power, abnormally 
revolting indeed in theme, but singularly pure and delicate in 
treatment. A humbler niche in the temple of dramatic literature 
liclongs to some of the plays of C. R. Matiirin,^ Sir T. N. Talfourd,® 
and Dean Milman.'* 

Divorced, except for passing moments, from the stage, English 
dramatic literature could during much the greater part of the 
19th century hardly be regarded as a connected national grow'lh ; 
though, already in the last decades of the Victorian age, the 
revival of public interest in the theatre co-operated with a 
gradual change in poetic taste to awaken the hope of a future 
Hying reunion. Among English poets who lived in this period, 
Sir Henry Taylor probably approached nearest to the objective 
treatment and the amplitude of style characteristic of the 
Eliziilxithjm drama.’** R. 11 . Horne, long an almost .solitary 
survivor of the romantic school, was able in at least one memorable 
dramatic attempt to revive something of the early Elizalwjthan 
spirit." Of the chief poets of the age, Tennyson only in his later 
years addressed himself to a form of eom{)Osition little suited 
to his genius, though the very fact of the honaige paid by him to 
the national forms of the historic drama and of romantic comedy 
could not fail to ennoble the contemporary stage.'- Matthew 
Arnold’s stalely revival of the traditions of classical tragedy 
proper, on the other hand, deliberately excludetl itself from any 
such contact ; ’** while l.(>ngfcllow'’s refined literary culture and 
graceful facility of form made ready use of a quasi-dramatii* 
medieval vesture." William Morris’s single “ morality,” too, 
cannot bo regarded as a contril)utit)n to dramatic literature 
pioper.’^ Of very different importance are the excursions into 
dramatic composition of Robert Browning, whose place in the 
living inheritance of the English drama has in one instance at 
least been not unsuccessfully vindicated by a later age, and 
some of whose greatest gifts are beyond a doubt displayed in his 
dramatic w'ork ; and the sustained endeavours of A. (’. Swin- 
burne, after adding a flower of exquisite beauty to the WTcath 
which the. lovers of the Attic muse have laid at her feet, to enrich 
the national historic drama by a trilogy instinct with the ardent 
eloquence of passion." Until a dale too near tb<^ times in which 
we live to admit of its l)cing fixed w'ilh precision, most of the 
English writers who .sought to preserve a connexion between 
their dnamatk' productions and the demands of the .stage 
addressed thimiselves to the theatrical rather than the literary 
public— for the distinction, in those times at all events, was by 
no means without a difference. The modestly simple and judici- 
ously concentrated efforts of Joanna Baillie deserve a respectful 
remembrance in the records of literature as well as of the stage, 
though the day has passed w’hen the tlieory whieh suggested 
her Plays on the Passions could find acceptance among critics, 
or her exemplifications of it .satisfy the demands of playgoers. 
Sheridan Knt)W'les,on theothci h.and, composed his nmventional 
.semblances of genuine tragedy and comedy with a thorough 
knowledge of stage effect, and some of them can hanlly yet be 
said to have vanished from the slagc.’*^ The first Lord Lytton, 
though his plays were for the most part of a lighter texture, 
showed even more artificiality of .sentiment in their conception 
and execution ; but the romantic touch which he imparted to at 
least one of them accounts for its long-lived popularity. Among 
later Victorian playwrights T. W. Robertson brought imek a 
l^rcath of naturalness into the acted comic drama ; I’om 'fay lor, 
rivalling Ixipc in fertility, made little pretence to original 
invention, but adapted with an instinct that rarely failed hinri, 
and materially htflpcd to keep the theatrical diversions of his 
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« The Golden Legend. Love is hnough. 

Strafford ; The Blot on the Scutcheon. 
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age sound and pure ; an endeavour in which he had the co- 
operation of diaries Rcade and that of most of those who 
competed with them for the favour of generations of playgoers 
more easily contented than their successors. The one deplorable 
aspect of this age of the English drama was to be found neither 
in the sphere of tragedy nor in that of comedy — nor even in that 
of farce. It was presented in the low depths of contemporary 
burlesque, which luid degenerated from the graceful extravaganza 
of J. R. rianch6 into witless and tasteless emptiness. 

Curiously enough, it was at this point that something like 
real originality — discovering a new sub-species of its own — 
first began, witli the aid of a sister-art, to renovate the English 
popular comic stage. At the beginning of the 19th century the 
greatest tragic actress of the English theatre, Mrs Siddons, had 
passed her prime ; and before its second decade had closed, not 
only she (1812) but her brother John Kemble (1817), the repre- 
sentative of a grand style of acting which later generations 
might conceivably find overpowering, had withdrawn from the 
boards. Mrs Siddons was soon followed into retirement by her 
successor Miss O’Neill (1819); while Kemble’s brilliant later 
rival, Edmund Kean, an actor the intuitions of whose genius seem 
to have supplied, so far as intuition ever can supply, the absence 
of a consecutive self-culture, remained on the st^e till his death 

1833. Young, Macready, and others handed down some of 
the traditions of the older school of acting to the very few artists 
who remained to suggest its semblance to a later generation. 
Even these — among them S. Phelps, whose special merit it was 
to present to a later age, accustomed to elaborate tlieatricul 
environments, dramatic masterpieces as dependent upon them- 
selves and adequate interpretation ; and the foremost English 
actress of the earlier Victorian age, Helen Faucit (Lady Martin) — 
were unable to leave a school of acting behind them. Still less 
was this possible to Charles Kean the younger, with whom the 
decorative production of Shakespearian plays really had its 
beginning ; or even to Sir Henry Irving, an actor of genius, but 
also an irrepressible and almost eccentric theatrical personality, 
whose great service to the English drama was his faith in its 
masterpieces. The comic stage was fortunate in an ampler 
aftergrowth, from generation to generation, of the successors 
of the old actors who live for us all in the reminiscences of 
C'harles Lamb ; nor were the links suddenly snapped which 
bound the humours of the present to those of the past. In the 
first decade of the 20th century a generation still survived which 
could recall, with many other similar joys, the brilliant levity 
of Cliarles Mathews the younger ; the not less irresistible stolidity 
of J. B. Buckstone ; the solemn fooling of H. Compton (1805- 
1877); the subtle humours of J. L. Toole, and the frolic charm 
of Marie Wilton (Lady Bancroft), the most original comic 
actress of her time. (A. W. W.) 

Recent English Drama. — In England the whole mechanism 
of theatrical life had undergone a radical change in the middle 
decades of the 19th century. At the root of this change lay the 
immense growth of population and the enormously increased 
facilities of communication betwH*en London and the provinces. 
Similiir causes came into operation, of course, in France, Germany 
imd Austria, but were much less distinctly felt, because the 
numerous and important siibventioned theatres of these countries 
remained more or less unaffected by economic influences. Free 
trade in theatricals (subject only to certain licensing regulations 
and to a court censorship of now plays) was established in 
I^ngland by an act of 1843, which abolished the long moribund 
monopoly of the “ legitimate drama ” claimed by the “ Patent 
Theatres of Drury Lane and Covent Garden. I’he drama was 
thus formally subjected to the operation of the law of supply and 
demand, like any other article of commerce, and managers were 
loft, unaided and unliampered by any subvention or privilege, 
to cater to the tiistes of a huge and growing community. Theatres 
very soon multiplied, competition grew ever keener, and the 
long run, with its accompaniments of ostentatious decoration 
and lavish advertisement, became the one object of managerial 
effort. This process of evolution may be said to have begun in 
the second quarter of the 19th century' and completed itself in 


the 3rd. The system which obtains to-day, almost unforeseen 
in 1825, was in full operation in 1875. The repertory theatre, 
with its constant changes of programme, maintained on the 
continent partly by subventions, partly by the mere force of 
artistic tradition, had become in England a faint and far-off 
memory. There was not a single tlieatre in London at which 
plays, old and new, were not selected and mounted solely with 
a view to their continuous performance for as many nights as 
possible, anything short of fifty nights constituting an igno- 
minious and probably ruinous failure. It was found, too, that 
those theatres were most successful which were devoted exclu- 
sively to exploiting the talent of an individual actor. Thus 
when the fourth quarter of the century opened, the long “ run ” 
and the actor-manager were in firm possession of the field. 

The outlook was in many ways far from encouraging. It 
was not quite so black, indeed, as it had been in the late ’fifties 
and early ’sixties, when the “ legitimate ” enterprises of Phelps 
at Sadler’s Wells and (-harles Kean at the Princess’s had failed 
to hold their ground, and when modem comedy and drama were 
represented almost exclusively by adaptations from the French. 
There had been a slight stirring of originality in the series of 
comedies produced by T. W. Robertson at the Prince of Wales’s 
theatre, where, under the management of Bancroft (q.v.) a new 
school of mounting and acting, minutely faithful (in theory at 
any rate) to everyday reality, had come into existence. But 
the hopes of a revival of English comedy seemed to have died 
with Robertson’s death. One of his followers, James Albery, 
possessed both imagination and wit, but had not the strength 
of character to do justice to his talent, and sank into a mere 
adapter. In the plays of another disciple, II. J. Byron, the 
Robertsoniiin or “ cup-and-saucer ” school declined upon sheer 
inanity. Of the numerous plays signed by Tom Taylor some 
were original in substance, but all were cast in the machine-made 
French mould. Wilkie Collins, in dramatizing some of his novels, 
produced somewhat crude anticipations of the modern “ problem 
play.” The literary talent of W. S. Gilbert displayed itself in a 
group of comedies both in verse and prose ; but Gilbert saw life 
from too peculiar an angle to represent it otherwise than fantastic- 
ally. The Robertsonian impulse seemed to have died utterlx' 
away, leaving behind it only five or six very insubstantial 
comedies and a subdued, unrhetorical method in acting. This 
method the Bancrofts proceeded to apply, during the ’seventies, 
to revivals of stage classics, such as The School jor Scandal, 
Money and Masks and Faces, and to adaptations from the French 
of Sardou. 

Wliilc the modem drama appeared to have relapsed into a 
comatose condition, poetic and romantic drama was gix’ing 
some signs of life. At the Lyceum in 1871 Henry Irving had 
leapt into fame by means of his performance of Mathias in 
The Bells, an adaptation from the French of Erckmann-Chatrian. 
He followed this up by an admirably picturesque performance 
of the title- part in Charles 1 . by W. G. Wills. In the 
autumn of 1874 the great success of Irving’s Hamlet was hailed 
as the prelude to a revival of tragic acting. As a matter of fact, 
it was the prelude to a long series of remarkable achievements 
in romantic drama and melodrama. Irving’s lack of physical 
and vocal resources prevented him from scaling the heights of 
tragedy, and his Othello, Macbeth, and Lear could not be ranked 
among his successes ; but he was admirable in such parts as 
Richard III., Shylock, lago and Wolsey, while in melodramatic 
parts, such as Louis XI. and the hero and villain of The Lyons 
Mail, he was unsurpassed. Mcphistophcles in a version of 
Faust (1885), perhaps the greatest popular success of his career, 
added nothing to his reputation for artistic intelligence ; but 
on the other hand his Becket in Tennyson’s play of that name 
(1893) was one of his most masterly efforts. His management 
of the Lyceum (1878-1899) did so much to raise the status of 
the actor and to restore the prestige of poetic drama, that the 
knighthood conferred upon him in 1895 was felt to be no more 
than an appropriate recognition of his services. But his 
managerial career had scarcely any significance for the living 
English drama, lie seldom experimented with a new play. 



ENGLISH] 

and, of the few which he did produce, only The Cup and 
Bechet by Lord Tennyson have iJie remotest chance of being 
remembered. 

To trace the history of the new English drama, then, we must 
go back to the Prince of Wales’s theatre. Even while it seemed 
that French comedy of the school of Scribe was resuming its 
baneful predominance, the seeds of a new order of things were 
slowly germinating. Diplomacy ^ an adaptation of Sardou’s 
Dora, produced in 1878, brought together on the Prince of Wales’s 
stage Mr and Mrs Bancroft, Mr and Mrs Kendal, John Clayton 
and Arthur Cecil — in other words, the future managers of the 
Haymarket, the St James’s and the Court theatres, which were 
destined to see the first real stirrings of a literary revival. Mr 
and Mrs Kendal, who, in conjunction with John Hare, managed 
the St James’s theatre from 1879 to i888, produced A. W. 
Pinero’s first play of any consequence, The Money-Spinner (1881), 
and afterwards The Squire (1882) and The Hobby Horse (1887). 
The Bancrofts, who, after entirely rclniilding the ITaymarket 
theatre, managed it from 1880 till their retirement in 1885, 
produced in 18S3 Pinero’s iMrds and Commons ; and Messrs 
Clayton and Cecil produced at the Court th<‘atre between 1885 
and 1S87 his three brilliant farces, The Ma^islraie, The School- 
mistress and Dandy Dick, which, with the sentimental comedy, 
Sweet Lavender, produced at Terry’s theatre in 1SS8, assured his 
position as an original and fertile dramatic humorist of no small 
literary power. It is to be noted, howcv(T, that Pinero was 
almost the only original playwright represented under tfie 
Bancroft, Hare-Kendal and ('layton-(’ccil managements, which 
relied fijr the rest upon adaptations an-l revivals. Adaptations 
of French vaudevilles were the staple productions of Charles 
Wyndham’s management at the Criterion from its beginning 
in 1876 until .1893, when ho first produced an original play of any 
importance. When Herbert Beerbohm Tree went into manrigo- 
ment at the Haymarket in 1887, he still relied largely on plays 
of foreign origin. George Alexander’s first managerial ventures 
(Avenue theatre, 1890) were two adaj)tations fn)m the French. 
Until well on in the ’eighties, indeed, adaptation from the I'rcnch 
was held the normal occupation of the British playwright, and 
original composition a mere episode. Robertson, Byron, Alber>', 
(iillxirt, Tom Taylor, Charles Rcade, Herman Merivale, G. W. 
Godfrey, all produced numerous adaptations ; Sydney Grundy 
was for twenty years occupied almost exclusively in this class 
of work ; Pinero himself has adapted more than one French play. 
The ’eighties, then, may on the whole be regarded as showing 
a veiy gradual decline in the predominance of France on the 
English stage, and an equally slow revival of originality, so far 
as comedy and drama were concerned, manifesting itself mainly 
in the plays of Pinero. 

The reaction against French influence, however, was no less 
apparent in the domain of melodrama and operetta than in that 
of comedy and drama. Until well on in the ’seventies, D’Ennery 
and his disciples, adapted and imitated by Dion Boucicault and 
others, ruled the melodramatic stage. The reaction asserted 
itself in two quarters — ^in the East End at the Grecian theatre, 
and in the West End at the Princess’s. In The World, produced 
at Drury Lane in 1880, Paul Mcritt (d. 1895) Henry Pettitt 
(d. 1 893) brought to the West End the “ Grecian ” type of popular 
drama; and at Drury I.anc it survived in the elal)orately 
spectacular form imparted to it by Sir Augustus Harris, who 
managed that tlieatre from 1879 till his death in 1896, The 
production of G. R. Sims’s Lights o' London at the Princess’s in 
1881, under Wilson Barrett’s management, also marked a new 
departure. This style of melodrama was chiefly cultivated at 
the Adelphi theatre, from 1882 until the end of the century, 
when it died out there as a regular institution, apparently because 
a host of suburban theatres drew away its audiences. Of all 
vhese English melodramas, only one. The Silver King, by Henry 
Arthur Jones (Princess’s, 1882), could for a moment compare in 
invention or technical skill with the French dramas they sup- 
planted. The fact remains, however, that even on this lowesi 
level of dramatic art the current of the time set decisively towards 
home-made pictures of English life, however crude and puerile. 


533 

For twenty-five years, from 1865 S;o 1890, the English stage 
was overrun with French operettas of the school of Offenbach. 
Hastily adapted by slovenly hacks, their librettos (often witty 
in the original) liccame incredible farragos of metrcless doggrcl 
and punning ineptitude. Hie great majority of them are now 
so utterly forgotten that it is hard to realize how', in their heyday, 
they swarmed on every hand in London and the provinces. The 
reaction began in 1875 with the performance at the Royalty 
theatre of Trial by Jury, by W. S. Gilbert and Arthur Sullivan. 
This was the prelude to that brilliant series of witty and melodious 
extravaganzas which began with The Sorcerer at the Opera 
Comique theatre in 1877, but was mainly associated with the 
Savoy theatre, opened by R. D’Oyly Carte (d. 1901) in 1881. 
Little by little the Gilbert and Sullivan operettas (of which 
the most famous, perhaps, were I 1 M.S. Pinafore, 1878, Patience, 
1881, and The Mikado, 1885) undermined the popularity of the 
French opera-bouffes, and at the same time that of the indigenous 

burlesques ” which, graceful enough in the hands of their 
inventor J . R. Blanche, had become mere incoherent jumbles of 
buffoonery, devoid alike of dramatic ingenuity and of literary 
form. When, early in the 'nineties, the collaboration between 
Gillxjrt and Sullivan became intermittent, and the vogue of the 
Savoy somewhat declined, a now class of extravaganza arose, 
under the designation of “ musical comedy ” or “ musical farce.” 
It first took form in a piece called In Toivn, by Messrs “ Adrian 
Ross ” and Osmond Carr (Prince of Wales's theatre, 1892), and 
rapidly became very popular. In these plays the scm'Uc and 
costumes arc almost always modem though sometimes exotic, 
and the prose dialogue, setting forth an attonuatefl and entirely 
negligible plot, is frequently interrupted by musical numl)ers. 
The lyrics are often very clever pieces of rhyming, totally different 
from the inane doggrel of the old opera-bouffes and burlesques. 
Jn other respects there is little to be said for the literary or 
intellectual quality of “ musical farce ” ; but, being an entirely 
Fmglish (or Anglo-American) product, it falls into line with the 
othcT indications wc have noted of the general decline — one might 
almost say extinction —of French influence on the Engli.sh 
stage. 

'.f'o what causes are wc to trace this gradual disuse of adapta- 
tion ? In the domain of modern comedy and drama, to two 
causes acting simultaneously : the decline in France of the 
method of Scribe, which produced “well-made,” exportable 
plays, more or less suited to any climate and environment ; 
and the rise in England of a generation of playwrights more 
original, thoughtful and able than their i)redeccssors. It is not 
at all to be taken for granted that the falling off in the suj)ply of 
exportable pkiys meant a decline in the absolute merit of French 
drama. The historian of the future may very possibly regard 
the movement in France, no less than the movement in England, 
as a step in advance, and may even sec in the two movements 
co-ordinate manifestations of one tendenc> . Be this as it may, 
the fact is certain that as the playwrights of the Second Empire 
gradually died off, and were succeeded by the authors of the 
“ new comedy,” plays which would bear transplantation became 
ever ivwv.r and farther between. Of recent years Henri 1 lernsU in, 
author of Le Voleur and Samson, has been almost the (aily 
French dramatist whose works have found a ready and steady 
market in England. Attempts to acclimatize French poetical 
drama — Pour la Cnuronne, Le Cheminean, Cyrano de Bergerac — 
were all more or less unsuccessful. 

Having noted the decline of adaptation, wc may now trace a 
stage farther the development of tlie English drama. The fir.st 
stage, already surveyed, ends with tlie production of Sweet 
Lavender in 1888. Up to this point its author, Pinero (b. 1855), 
stood practically alone, and had won his chief successes as a 
humorist. Henry Arthur Jones (b. 1851) was known as little 
more than an able mclodramatist, though in one play, Saints 
and Smners (1884), he had made some attempt at a serious 
study of provincial life. R. C. Carton (b. 1856) had written, in 
collalwation, one or two plays of slight fircount. Sydney 
Grundy (b. 1848) had produced scarcely any original work. 
The second stage may be taken as extending from 1889 to 1S93. 
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On the 24th of April 1889 John Hare opened the new Garrick 
theatre with The Profligate^hy Pinero — an unripe and superficial 
piece of work in many ways^ but still a great advance, both in 
ambition and achievement, upon any original work stage 
had seen for many a year. 

With all its faults, it may be said that The Profligate notably 
enlaiiged at one stroke the domain open to the English dramatist. 
And it did not stand alone. The same year saw the production 
of two plays by II. A. Jones, Wealth and The Middleman^ in 
which a distinct effort towards a serious criticism of life was 
observable, and of two plays by Sydney Grundy,^ A FooVs 
Paradise and A White Lie, which, though very French in method, 
were at least original in substance. Jones during the next two 
years made a steady advance with Judah (1890), The Dancing 
Girl and The Crusaders (1891). Pinero in these years was putting 
forth less than his whole strength in The Cabinet Minister (1890), 
Lady Bountiful and The Times (1891), and The Amazons (March 
1893). But meanwhile new talents were coming forward. ITie 
management of George Alexander, which opened at the Avenue 
theatre in 1890, but was transferred in the following year to the 
St James’s, brought prominently to the front R. C. Carton, 
Iladdon Chambers and Oscar Wilde. Carton’s two sentimental 
comedies, Sunlight and Shadow (1890) and Liberty Hall (1892), 
showed excellent workmanship, but did not yet reveal his true 
originality as a humorist. Haddon Chambers’s work (notably 
The Idler, 1891) was as yet sufficiently commonplace; but in 
Lady Windermere's Fan (1892) Oscar Wilde showed himself at 
his first attempt a brilliant and accomplished dramatist. Wilde’s 
subsequent plays, A Woman of No Importance (1893) and An 
Ideal Husband and The Importance of being Earnest (1895), 
though marred by mannerism and insincerity, did much to 
pnwnote the movement we are here tracing. 

As the production of The Profligate marked the opening 
of the second period in the revival of English drama, so the 
production of the s:tmc author’s The Second Mrs Tanqueray is 
very clearly the starting-point of the third period. Before 
attempting to trace its course we may do well to glance at certain 
conditions which probably influenced it. 

In the first place, economic conditions. The Bancroft- 
Robertson movement at the old Prince of Wales’s, between 
1865 and 1870, was of even more importiince from an economic 
than from a li Lerary point of view. By making their little theatre 
a luxurious phice of resort, and faithfully imitating in their 
productions the accent, costume and furniture of upper and 
upper-middle class life, the Bimcrofts had initiated a reconcilia- 
tion between society and the stage. Throughout the middle 
decades of the century it was the constant complaint of the 
managers that the world of wealth and fashion could not be 
tempted to the theatre. The Bancroft management changed all 
that. It was at the Prince of Wales’s that half-guinea stalls were 
first introduced ; and these stalls were always filled. As other 
theatres adopted the same policy of upholstery, both on and off 
the stage, fashion extended its complaisance to them as well. In 
yet another way the reconciliation was promoted — by the ever- 
increasing tendency of young men and women of good birth and 
education to seek a career upon the English stage. The theatre, 
in short, became at this period one of the favourite amuse- 
ments of fashionable (though scarcely of intellectual) society in 
London. It is often contended that the influence of the sensual 
and cynical stall audience is a pernicious one. In some ways, 
no doubt, it is detrimental ; but there is another side to the case. 
Even the cynicism of society marks an intellectual advance upon 
the sheer rusticity which pnwailed during the middle years of the 
19th century and accepted without a murmur plays (original and 
adapted) which bore no sort of relation to life. In a celebrated 
essay published in 1879, Matthew Arnold (whose occasional 
dramatic criticisms were very influential in intellectual circles) 
dwelt on the sufiiciently obvious fact that the result of giving 
English names and costumes to French characters was to make 
their sayings and doings utterly unreal and “ fantastic.” During 
the years of French ascendancy, audiences had quite foig^otten 
that it was possilde for the stage to be other than “ fantastic ” 
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in this sense. They no longer thought of comparing the mimic 
world with the real world, but were content with what may be 
called abstract humour and pathos, often of the crudest quality. 
The cultivation of external realism, coinciding with, and in 
part occasioning, the return of society to the playhouse, gradually 
led to a demand for some approach to plausibility in character 
and action as well as in costume and decoration. The stage 
ceased to be entirely “ fantastic,” and began to essay, however 
imperfectly, the representation, the criticism of life. It cannot 
be denied that the influence of society tended to narrow the 
outlook of English dramatists and to trivialize their tone of 
thought. But this was a passing phase of development ; and 
cleverly trivial representations of reality are, after all, to be 
preferred to brainless concoctions of sheer emptiness. 

Quite as important, from the economic point of view, as the 
reconciliation of society to the stage, was the reorganization 
of the mechanism of theatrical life in the provinces which took 
place between 1865 and 1875. From the Restoration to the 
middle of the 19th century the system of “ stock companies ” 
had been universal. Every great town in the three kingdoms 
had its established theatre with a resident company, playing 
the “ legitimate ” repertory, and competing, often by illegitimate 
means, for the possession of new London successes. The smaller 
towns, and even villages, were grouped into local “ circuits,” 
each served by one manager with his troupe of strollers. The 
“ circuits ” supplied actors to the resident stock companies, 
and the stock companies served as niirseriiis to the patent 
theatres in I^mdon. Metropolitan “ stars ” travelled from one 
country theatre to another, generally alone, sometimes with 
one or two subordinates in their train, and were “ supported,” 
as the phrase went, by the stock company of each theatre. Under 
this system, scenery, costumes and appointments were often 
grotesquely inadequate, and performances almost always rough 
and unfinished. On the other hand, the constant practice in a 
great number and variety of characters afforded valuable training 
for actors, and developed many remarkable talents. As a source 
of revenue to authors, the provinces were practically negligible. 
Stageright was unprotected by law ; and even if it had been 
protected, it is doubtful whether authors could have got any 
considerable fees out of country managers, whose precarious 
ventures usually left them a small enough margin of profit. 

The spread of railways throughout the country gradually put 
an end to this system. The “ circuits ” disappeared early in the 
'fifties, the stock companies survived until about the middle 
of the ’seventies. As soon as it was found easy to transport 
whole companies, and even great quantities of scenery, from 
theatre to theatre throughout the length and breadth of Great 
Britain, it became apparent that the rough makeshifts of the 
stock company system were doomed. Here again wc can trace 
to the old Prince of Wales’s theatre the first distinct impulse 
towards the new order of things. Robertson’s comedies not only 
encouraged but absolutely required a style of art, in mounting, 
stage-management and acting, not to be found in the country 
theatres. To entrust them to the stock companies was well- 
nigh impossible. On the other hand, to quote Sir Squire Bancroft, 
“ perhaps no play was ever better suited than Caste to a travelling 
company ; the parts being few, the scenery and dresses quite 
simple, and consequently the expenses very much reduced.” 
In 1867, then, a company was organized and rehearsed in London 
to carry round the provincial theatres as exact a reproduction 
as possible of the I-ondon performance of Caste and Robertson’s 
other comedies. The smoothness of the representation, the 
delicacy of the interplay among the characters, were new to 
provincial audiences, and the success was remarkable. About 
the same time the whole Haymarket company, under Buckstone’s 
management, began to make frequent rounds of the country 
theatres; and other “ touring combinations ” were soon organized. 
It is manifest that the “ combination ” system and the stock 
company system cannot long coexist, for a manager cannot 
afford to keep a stock company idle while a London combination 
is occupying his theatre. The stock companies, tlierefore, soon 
dwindled away, and were probably quite extinct before the end 
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of the ’seventies. Under the present system, no sooner is a play 
an established success in London than it is reproduced in one, 
two or three exact copies and sent round the provincial theatres 
(and the numerous suburban theatres which have sprung up 
since 1395), Company A serving first-class towns, Company B 
the second-class towns, and so forth. The process is very like 
that of taking plaster casts of a statue, and the provincial 
companies often stand to their London originals very much in 
the relation of plaster to marble. Even the London scenery is 
faithfully reproduced in material of extra strength, to stand the 
wcar-and-tear of constant removal. The result is that, instead 
of the square pegs in round holes of the old stock company 
system, provincial audiences now see pegs carefully adjusted 
to the particular holes they occupy, and often incapable of fitting 
any other. Instead of the rough performances of old, they arc 
now accustomed to performances of a mechanical and soulless 
smoothness. 

In some ways the gain in this respect is undeniable, in other 
ways the loss is great. The provinces arc no longer, in any 
effective sense, a nursery of fresh talents for the London theatres, 
for the art acquired in touring combinations is that of mimicry 
rather than of acting. Moreover, provincial playgoers have lost 
all personal interest and pride in their local theatres, which have 
no longer any individuality of their own, but serve as a mere 
frame for the presentation of a scries of ready-made I^ndou 
pictures. Christmas pantomime is the only theatrical product 
that has any really local flavour in it, and even this is often only 
a second-hand London production, touched up with a few 
topical allusions. Again, the railways which bring London pro- 
ductions to the country take country playgoers by the thousand 
to London. The wealthier classe.s, in the Lancashire, Yorkshire 
and Midland towns at any rate, do almost all their theatre-going 
in London, or during the autumn months when the leading 
London companies go on tour. Thus the better class of comedy 
and drama has a hard fight to maintain itself in the provinces, 
and the companies devoted to melodrama and musical farce 
enjoy an ominous preponderance of popularity. 

On the whole, however — ^and this is the main point to Ik' 
observed with regard to the literary development of the drama — 
the economic movement of the five-and twenty years between 
1865 and 1890 was enormously to the advantage of the dramatic 
author. A London success meant a long series of full houses at 
high prices, on which he took a handsome percentage. The 
provinces, in which a popular playwright would often have 
three or four plays going tlie rounds simultaneously, became a 
steady source of income. And, finally, it was found possible, 
even before international copyright came into force, to protect 
stageright in the United States, so that about the beginning of 
the ’eighties large receipts began to pour in from America. Ulms 
successful dramatists, instead of living from hand to mouth, like 
their predecessors of the previous generation, found themselves 
in comfortable and even opulent circumstances. I'hey had 
leisure for reading, thought and careful comixisition, and they 
could afford to gratify their ambition with an occasional artistic 
experiment. Failure might mean a momentary loss of prestige, 
but it would not spell ruin. A distinctly progressive spirit, then, 
began to animate the leading English dramatists — a spirit which 
found intelligent sympathy in such managers as John Hare, 
George Alexander, Beerbohm Tree and Charles Wyndham. 
Nor must^ it be forgotten that, though the laws of literary 
property, internal and international, remained far fn.)m perfect, 
it was found possible to print and publish plays without incurring 
loss of stageright either at home or in America. The playwrights 
of the present generation have accordingly a motive for giving 
literary form and polish to their work which was quite inoperative 
with their predecessors, whose productions were either kept 
jealously in manuscript or printed only in miserable and totally 
unreadable stage editions. It is no small stimulus to ambition 
to know that even if a play prove to be in advance of the standards 
of taste or thought among the public to whidi it is originally 
presented, it will not perish utterly, but will, if it have any 
inherent vitality, continue to live as literature. 


Having now summed up the economic conditions which made 
for progress, let us glance at certain intellectual influences which 
tended in the same direction. The estaldishment 
of the Theatre Libre in Paris, towards the close of 1887, 5 ?“* 7 ** 
unquestionably marked tlie beginning of a period of 
restless experiment throughout the theatrical world of 
Europe. A. Antoine and his supporters were in open rebellion 
against the artificial methods of Scribe and the Second Empire 
playwrights. I'heir effort was to transfer to the stage the 
realism, the so-called “ naturalism,” which had been dominant 
in French fiction .since 1870 or earlier ; and this naturalism 
was doubtless, in its turn, the outcome of the scientific movement 
of the cen tu ry. New methods (or ideals) of observation, and new 
views as to the history and destiny of the race, could not fail to 
produce a profound effect upon art ; and though the modern 
theatre is a cumbrous contrivance, slow to adjust its orientation 
to the wdnds of the spirit, even it at la.st began to revolve, like a 
rusty windmill, so as to fill its sails in the main current of the 
intcilectiial atmosphere. Within three or four years of its 
inception, Antoine’s experiment had been imitated in Germany, 
England and America. The “ Freie Buhne ” of Berlin came 
into existence in 1889, the Independent Theatre of London in 
1891. Similar enterprises were set on foot in Munich and other 
cities. In America several less formal experiments of a like 
nature were attempted, chiefly in Boston and New York. Nor 
must it be forgotten that in Paris itself the 'riieatre Libre did 
not stand alone. Many otlier theatres a cote sprang np, under 
such titles as “ '^rheatre d’Art/’ “ 'rheatre Moderne,” “ Theatre 
de I’Avenir Dramaticiue.” 'I'lie most important and least 
ephemeral was the “ Theatre de rOCiivre,” founded in 1893 by 
Alex. Liigne-Poe, which represented mainly, though not ex- 
clusively, the symbolist reaction against naturalism. 

The impulse w'hicli led to the cstaldishment of the Theatre 
Libre was, in the first instance, entirely French. Jf any foreign 
influence helped to sluipe its course, it was that of the great 
Russian novelists. "J'olstoi's Puissance des tene.bres was llic only 
“ exotic ” play announced in Antoine’s opening manifesto. 
But the whole inovemeut was soon to receive a potent stimulus 
from the Norwegian poet Henrik Ibsen. 

IKscn’s early romantic plays had been known in Germany 
since 1875. In 1878 Pillars of Society and in 1880 A DolVs 
House achieved wide popularity, and held the German stage 
side by side witli A Bankruptcy, by Bjdrnstjenie Bjiirn.son. 
But these plays had little influence on the ClcTinan drama. 
Their nielhods were, indeed, not es.sentially diff(;rcnt from those 
of the French school of the Second Empire, which wctc then 
dominant in (iernuiny as well a.s everywhere else. It was Ghosts 
(acted in Augsburg and Meiningen 1886, in Berlin 18S7) that gave 
tlie impulse which, coalescing with the kindred impulse from 
the French Theatre Lil)re, was destined in the course of a few 
years to create a new dramatic literature in Germany. During 
the middle decades of the century (iermany had produced some 
dramatists of solid arid even remarkable talent, such as Friedrich 
Hebbel, Heinrich Laube, Karl (iutzkow ajid (iu.stav Freytag. 
Even tlie generation which held the stage after 1870, and in- 
cluded Paul Ileyse, Paul Lindau and Adolf Wilbrandt, with 
numeious writers of light comedy and farce, such as E. VVich(;rt, 
O. Blumenthal, G. von Mo.ser, A. I/Arrongc and F. von Schdn- 
ihan, had produced a good many works of some merit. But, in 
the main, French artificiality and frivolity predoniinatcd on 
the German stage. In point of native talei’t afid originality, 
the Austrian popular playwright Ludwig AnzengrulxT was well 
ahead of his North German contemporaries. It was in 1889, 
with the establishment of the Berlin Freic Biihne, that the 
reaction definitely set in. In Berlin, a.s afterwards in London, 
Ghosts was the first play produced on the outpiist stage, but it 
was followed in Berlin by a very rapid development of native 
talent. Less than a montli after the performance of Ibsen’s 
play, Gerhart Hauptmann came to the front with Vor Son- 
nenaufgan^, an immature piece of almost unrelieved Zolaism, 
which he soon followed up, however, with much more important 
works. In Das Priedensfest (1890) and Einsame Menschm 
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(1891) he transferred his allegiance from 2 ^ 1 a to Ibsen. His 
true originality first manifested itself in Die Weber (1892); 
and subsequently he produced plays in several different styles^ 
all bearing the stamp of a potent individuality. His most popular 
productions have l^en the dramatic poems Hannele and Die 
versunkene Glocke, the low-life comedy Der Biberpeh, and the 
low-life tragedy Fukrmann HenschcL Other remarkable play- 
wrights belonging to the Freie Biihne group are Max Halbe 
(b. 1865), author of Jugend and Mutter Erie, and Otto Erich 
Hartlcben (b. 1864), au&or of Hanna Jageri and Rosenmontag. 
These young men^ however^ so quickly gained the ear of the 
general public, that the need for a special “ free stage ” was no 
longer felt, and the Freie Biihne, having done its work, ceased 
to exist. Unlike the French Theatre Libre and the English 
Independent theatre, it had been supported from the outset by 
the most influential critics, and had won the day almost without 
a battle. The productions of the new school soon made their 
way even into some of the siibventioned theatres ; but it was the 
unsubventioned Deutsches Theater of Berlin that most vigorously 
continued the tradition of the Freie Biihne. One or two play- 
wrights of the new generation, however, did not actually belong 
to the Freie Biihne group. Hermann Sudennann produced his 
first play. Die Ehre, in 1888, and his most famous work, Heimai, 
in 1892. In him the influence of Ibsen is very clearly perceptible ; 
while Arthur Schnitzler of VicnTia, author of Liehdei, may rather 
be said to derive his inspiration from the Parisian “new 
comedy.” Originality, verging sometimes on abnormality, 
distinguishes the work of Frank Wedekind (b. 3864), author 
of Erdgeist and Fruhlingsenvaehen. Hugo von Hofmannsthal 
^b. 1874), in his Eleklra and Odipus, rehandies classic themes 
in the light of modern anthropology and psychology. 

The promoters of the Theatre Libre had probably never heard 
of Ibsen when they established that institution, but three years 
later his fame luid reached France, and Les Reticnants was pro- 
duced by the Theatre Libre (29th May 1890). Within the next 
two or three years almost all his modem plays were acted in 
Paris, most of them either by the Theatre Libre or by L’CEuvre. 
(lose upon the heels of the Ibsen influence followed another, 
less potent, but by no means negligible. The exquisite tragic 
symbolism of Maurice Maeterlinck began to find numerous 
admirers about 1890. In 1891 his one-act play Ulntruse was 
acted ; in 1893, Pelleas et Melisande, By this time, too, the 
reverberation of the impulse which the Theatre Libre had given 
to the Freie Biihne began to be felt in France. In 1893 Haupt- 
mann’s Die Weber was acted in Paris, and, being frequently 
repeated, made a deep and Listing impression. 

The English analogue to the ThiSatre Libre, the Independent 
theatre, opened its first season (March 13, 1891) with a perform- 
ance of Ghosts. This was not, however, the first introduction 
of Ibsen to the English stage. On the 7th of J une 1889 (six weeks 
after the production of The Profligate) A DolVs House was acted 
at the Novelty theatre, and ran for three weeks, amid a storm 
of critical controversy. In the same year Pillars of Society was 
presented in Lemdon. In 1891 and 1892 A Doll's House was 
frequently acted; Rosmershotm was produced in 1891, and 
again in 1893 ; in May and June 1891 Hedda Galder had a run 
of several weeks ; and early in 1893 The Master Builder enjoyed a 
similar passing vogue. During these years, then, Ibsen was very 
much “ in the air *’.in England, as well as in France and Germany. 
The Independent theatre, in the meantime, under the manage- 
ment of J. T. Grein, found but scanty material to deal with. It 
presented translations of Zola’s Ther{\u* Raquin, and of A Visit, 
by the Danish dramatist Edward Brandes ; but it brought to 
the front only one English author of any note, in the person 
of George Bernard Shaw, whose “ didactic realistic play,” 
Widowers^ Houses, it produced in December 1892. 

None the less is it true that the ferment of fresh energy, which 
between 1887 and 1893 had created a new dramatic literature 
both in France and in Germany, was distinctly felt in England as 
well. England did not take at all kindly to it. The productions 
of Ibsen's plays, in particular, were received with an outcry of 
reprobation. A great part of this clamour was due to sheer 
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misunderstanding ; but some of it, no doubt, arose from genuine 
and deep-seated distaste. As for the dramatists of recognized 
standing, they one and all, both from policy and from conviction, 
adopted a hostile attitude towards Ibsen, expressing at most 
a theoretical respect overborne by practical dislike. Yet his 
influence permeated the atmosphere. He had revealed possi- 
bilities of technical stagecraft and psychological delineation 
that, once realized, were not to be banished from the mind of 
the thoughtful playwright. They haunted him in spite of 
himself. Still subtler was the influence exerted over the critics 
and the more intelligent public. Deeply and genuinely as many 
of them disliked Ibsen’s works, they found, when they returned 
to the old-fashioned play, the adapted frivolity or the home- 
grown sentimentalism, that they disliked this still more. On 
every side, then, there was an instinctive or delil^rate reaching 
forward towards something new ; and once again it was Pinero 
who ventured the decisive step. 

On the 27th of May 1893 The Second Mrs Tanqueray was 
produced at the St James’s theatre. With The Second Mrs 
Tanqueray the English acted drama ceased to be a merely insular 
product, and took rank in the literature of Europe. Here 
was a play which, whatever its faults, was obviously comparable 
with the plays of l)umas,of Sudermann,of Bjornson,of Echegaray. 
It might be better than some of these plays, worse than others ; 
but it stood on the same artistic level. The fact tliat such a 
play could not only be produced, but could brilliantly succeed, 
on the London stage gave a potent stimulus to progress. It 
encouraged ambition in autliors, enterprise in managers. What 
llernani was to the romantic movement of the ’thirties, and 
La Dame aux camilias to the realistic movement of the ’fifties. 
The Second Mrs Tanqueray was to the movement of the ’nineties 
towards the serious stage-portraiture of English social life. 
All the forces which we have been tracing — Robertsonian rcalisn^ 
of externals, the leisure for thought and experiment involved 
in vastly improved financial conditions, the substitution in France 
of a simpler, subtler technique for the outworn artifices of the 
Scribe school, and the electric thrill communicated to the whole 
theatrical life of Europe by contact with the genius of Ibsen — 
all these slowly converging forces coalesced to produce, in The 
Second Mrs Tanqueray, an epoch-marking play. 

Pinero followed up Mrs Tanqueray with a remarkable scries 
of plays — The Notorious Mrs Ebbsmith, The Benefit of ike Doubt, 
The Princess and the Butterfly, Trelawny of the “ Wells, The 
Gay Lord Quex, Iris, Jxtty, His House in Order and 2 'he Thunder- 
bolt — ^all of which show marked originality of conception and 
intellectual force. In January 1893 Charles Wyndham initiated 
a new policy at the Criterion theatre, and produced an original 
play, "The Bauble-Shop, by Henry Arthur Jones. It belonged 
very distinctly to the pre-Tanqueray order of things ; but the 
same author’s The Case of Rebellious Susan, in the following year, 
showed an almost startlingly sudden access of talent, which was 
well maintained in such later works as Michael and his Lost 
Angel (1896), that admirable comedy The Liars (1897), and 
Mrs Dane's Defence (1900). Sydney Grundy produced after 
1893 by far his most important original works. The Greatest of 
These (1896) and The Debt of Honour (1900). R. C. Carton, 
breaking away from the somewhat laboured sentimentalism of his 
earlier manner, produced several light comedies of thoroughly 
original humour and of excellent literary workmanship — Lord 
and Lady Algy, Wheds within Wheels, Lady Hunlworih's Ex- 
periment, Mr Hopkinson and Mr Preedy and the Countess. 
Haddon Chambers, in The Tyranny of tears (1899) and The 
Awakening (1901), produced two plays of a merit scarcely fore- 
shadowed in his earlier efforts. 

What was of more importance, a new generation of play- 
wrights came to the front. Its most notable representatives 
were J. M. Barrie, who displayed his inexhaustible gift of humor- 
ous obscrv'ation and invention in Quality Street (1902), The 
Admirable Crichton (1903), Little Mary (1903), Peter Pan (1904), 
Alice Sit-hy-the-Fire (1905) and What Every Woman Knows 
(1908) ; Mrs Craigie (“ John Oliver Hobbes ”), who produced in 
The Ambassador (1898) a comedy of fine accomplishment ; 
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and H. V. Esmond, Alfred Sutro, Hubert Henry Davies, W. S. 
Maugham, Rudolf Besier, Roy Horniman and J. B. Fagan. 

Meanwhile, the efforts to relieve the drama from the pressure 
of the long-run system had not been confined to the Independent 
theatre. Several other enterprises of a like nature had proved 
more or less short-lived ; but the Stage Society, founded in 1900, 
was conducted with more energy and perseverance, and became 
a real force in the dramatic world. After two seasons devoted 
mainly to Bernard Shaw, Ibsen, Maeterlinck and Hauptmann, 
it produced in its third season The Marrying of Ann Leete, by 
Granville Barker (b. 1877), who had developed in its service his 
remarkable gifts as a producer of plays. A year or two later, 
Barker staged for another organization, the New Century 
theatre, Professor Gilbert Murray's rendering of the Hippolytus 
of Euripides ; and it was partly the success of this production 
that suggested the Vedrenne-Barker partnership at the ('ourt 
theatre, which, between 1904 and 1907, gave an extraordinary im- 
pulse to the intellectual life of the theatre. Adopting the “ short- 
run ” system, as a compromise betw'een the long-run and the 
repertory systems, the Vedrenne-Barker management made the 
plays of Bernard Shaw (both old and new) for the first time really 
popular. Of the plays already published You Never Can Tell 
and Man and. Superman were the most successful ; of the new 
plays, John Bull's Other Island, Major Barbara and The Doctors 
Dilemma, But though Shaw was the mainsUiy of the enter- 
prise, it gave opportunities to several other writers, the most 
notable being John Galsworthy (b. 1S67), author of The Silver 
Ihx and Slrijc, St John Hankin (1869-1909), author of The 
Return of the Prodigal and The Charity that began al Home, and 
Granville Barker himself, whose plays The Voysey Inheritance 
and Waste (1907) were among the most important products of 
this movement. It should also be noted that the production 
oi the Hippolytus was followed up by the production of the 
Trojan Women, the Electra and the Medea of Euripides, all 
translated by Gilbert Murray. 

The impulse to which w(Te due the Independent theatre, the 
Stage Society and the Vedrenne-Barker management, combined 
with local influences to bring about the foundation in Dublin 
of tlie Irish National tlieatre. Its moving spirit w^as tlie j>oet 
\V. B. Yeats (b. 1865), who wrote for it Cathleen-ni-Hoolihan, The 
Hour-Class, The King's Threshold and one or two other plays. 
Lady GriJgory, Padraic Odium, Boyle and other authors also 
contributed to the repertory of this admirable little theatre ; but 
its most notable products were the plays of J. M. Synge (1871- 
1909), whose Riders to the Sea, Well of the Saints and Playboy 
of the Western W orld showed a fine and original dramatic faculty 
combined w'ith extraordinary beauty of style. 

Both in Manchester and in Glasgow endeavours have been 
made, with considerable success, to counteract the evils of the 
touring system, by the establishment of resident companies 
acting the better class of modern plays on a “ sh<jrt-run ” plan, 
similar to that of the Vedrenne-Barker management. I'he 
Manchester enterprise was to some extent subsidized by Miss E. 
Horniman, and may therefore claim to be the first endi)>ved 
theatre in England. The need for endowment on a much largiT 
scale was, however, strongly advocated in tfie early years of the 
20th century by the more progressive supporters of English 
drama, and in 1908 found a place in the scheme for a Sliakespcare 
National theatre, which was then superimposed on the earlier 
proposal for a memorial commemorating the Shakespeare 
tercentenary, organized by an influential committee under the 
chairmanship of the Ix)rd Mayor of London. The scheme 
involved the raising of £^00,000, half to be devoted to the 
requisite site and building, while the remainder would be in- 
vested so as to furnish an annual subvention. 

It remains to say a few words of the English literary drama, 
as opposed to the acted drama. The two classes arc not nearly 
so distinct as they once were ; but plays continue to be produced 
from time to time which are wholly unfitted for the theatre, 
and others which, though they may be experimentally placc'd 
on the stage, make their appeal rather to the reading public'. 
Tennyson had essayed in his old age an art which is scarcely 
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to be mastered after the energy of youth has passed. He con- 
tinued to the last to occupy himself more or less with drama, 
and all his plays, except Harold, found their way to the stage. 
The Cup and Bechet, as we have seen, met with a certain success, 
but The Promise of Af ay (1882), an essay in contemporary drama, 
was a disastrous failure, while The Falcon (1879) and The 
Foresters (acted by an Aii[ierii:an company in 1893) made little 
impression. Lord Tennyson was certainly not lacking in dramatic 
faculty, but he worked in an outworn form which he had no 
longer the strength to renovate. Swinburne continued now and 
then to cast his creations in the dramatic mould, but it cannot 
be said that his dramas attained either the \ itality or the popu- 
larity of his lyrical poems. Mary Stuart (1881) brought his 
Marian trilogy to a close. In Locrinc he produced a tragedy in 
heroic couplets — a thing probably unattemptod since the age 
of Drvdcn. The Sisters is a tragedy of modem date with a 
medieval drama inserted by way of interlude. Rosamund, 
Queen of the Lofnbards (1899), perhaps approached more nearly 
tlian any of his former works to the concentration essential to 
drama. It may be d(»ubted, however, whether his copious and 
ebullient style could ever really subject itself to the trammels of 
dramatic form. Of other dramas on the Elizabethan model, 
the most notable, perhaps, were the works of two ladies who 
adopt the pseudonym of “ M ichael Field '■ ; Callirrhoe (1S84), 
Brutus IJltor (1887), and many other dramas, show consiilerable 
power of imagination and expression, l)ut are burdened by a 
deliberate arlific'iality both of technicjiie and style. Alfred Austin 
put forth several volumt;s in dramatic form, such as Savonarola 
(iS8i), Prince lAicijer (1887), England's Darting (1896), Plodden 
Field (1905). They are kindalde in intention and fluent in 
utterance. NoUible additions to the purely literary drama were 
maile by Rol)crt Bridges in his Prometheus (1883), Nero (1885), 
The Feast of Bacchus (1889), and other solid plays in verse, full 
of science and skill, but less charming than his lyrical poems. 
Sir Lewis Morris made a dramatic experimeut in Gycia, but was 
not encouraged to r(‘.peat; it. 

From the outset of liis career, John Davidson (3857-1909) was 
haunted by the conviction that he was a born dramatist ; but 
his earlier plays, such as Smith: a Tragedy (1886), Bruce: a 
('hronicle /V^/y (i88.|) and Scaramouch in Naxos (1888), contained 
more ]K)etrv than drama ; and his later pieces, sucli as Self's 
the Man (1901), The Thealrocrat (1905) and the Triumph of 
Mammon (1907), showed a species of turbulent imagination, 
but became more and more fantastic and impracticable. 
Ste])lu*n riiillijis (b. 1867), on tlie oIIut hand, having had .some 
experience as an actor, wrote always with llu* stage in A'iirw. 
In his first pla>', Paolo and Francesca (1809; produrtxl in J902). 
lie succeedeii in combining great beauty of diction with interne 
dramatic power and vitality. The .same may be said tif Hercd 
(1900); but in Ulysses (1902) and Nero (1906) a great falling- 
off in constructive power was only partially redeemed liy the 
fine inspiration of indiviilnal passage's. 

The collalxiration of Robert Louis Stevenson with William 
Ernest Henley prodiieeil a short seritis of interesting experiments 
in drama, two of which, Beau ///♦.s 7 /w (1883) and Admiral Ciiinea 
(1884), had more than a merely experimental value. The 
former was an emotional comedy, treating with rare distinction 
of touch a diflicult, almost an im])ossible, subject ; the latter was 
a nautical melodrama, raised by force imagination and diction 
into the region of literature. Incompurably the most im])ortan’, 
of recent additions to the literary drama is 'Ihomas Hardy's 
vast panorama of the NajioJeonic wars, entitled The Dynasts 
(1904-1908). It is rather an ejiic in dialogue than a play ; hi:t 
iiowever we may classify it we cannot but recognize its extra 
ordinary' intellectual and imaginative powers. 

United —American dramatists have shown on their 

own account a progressive tendency, f|uitc as marked as that 
which w'c have been tracting in I^ngland. Ikiwn to about 1890 
the influence of France had been even more pn^dciminant in 
America than in England, ^’he only American dramatist of 
eminence, Bronson Howard (1842-1908), was a dijiciplc, though 
a very able one, of the French school. A certain stirring of native 
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originality manifested itself during the ’eighties, when a series 
of semi'improvised farces, associated with the names of two 
actor-managers, Harrigan and Hart, depicted low life in New 
York with real observation, though in a crude and formless 
manner. About the same time a native style of popular melo- 
drama began to make its appearance — a play of conventional and 
negligible plot, which attra('.ted by reason of one or more faith- 
fully observed character-types, generally taken from country 
life. The Old Homestead, written by Denman Thompson, who 
himself acted in it, was the most popular play of this class. 
Rude as it was, it distinctly foreshadowed that faithfulness 
to the external aspects, at any rate, of everyday life, in which 
lies the strength of the native American drama. It was at a 
sort of free theatre in Boston that James A. Herne (11S40-1901) 
produced in 1891 his realistic drama of modern Margaret 
Flemings which did a great deal to awaken the interest of literary 
America in the theatrical movement. Herne, an actor and a 
most accomplished stage-manager, next produced a drama of 
rural life in New England, Shore Acres (1892), which made an 
immense popular success. It was a play of the Old Homestead 
type, but very much more coherent and artistic. His next 
play, Griffith (1898), founded on a novel, was a drama 

of life in Virginia during the ('ivil War, admirable in its strength 
and quiet sincerity ; while in his last work, Sag Harbour (1900), 
Herne returned to the study of rustic character, this time in 
Long Island. Herne showed human nature in its more obvious 
and straightforward aspects, making no attempt at psychological 
subtlety ; but within his own limits he was an admirable crafts- 
man. The same preoccupation with local colour is manifest in th(i 
plays of Augustus M. Thomas, a writer of genuine humour and 
originality. His local i.sm announces itself in the very titles of 
his most popular plays — Alabama, In Mtzzoura, Arizona. He 
also made a striking success in 'The Witching Hour, a play dealing 
with the phenomena of hy|)notism and suggestion. Clyde Fitch 
(1865-1909), an immensely prolific playwright of indubitable 
ability, afterbecoming known by some experiments in^quasi-historic 
drama (notably Nathan Hale, 1898 ; Barbara Frielchie, 1899), 
devoted himself mainly to social drama on the French model, 
in which his most notaljle efforts have been The Climbers (1900), 
The Truth (1906), and The Girl with the Green Eyes (1902). In 
popular drama, with elaborate scenic illustration, William 
(jillcttc (b. 1856), David Belasco (b. 1859) and Charles Klein 
(b. 1867) have done notalde work. William Vaughn Moody 
(b. 1869) produced in The Great Zh>»id<7(i907)a play of somewhat 
higher artistic pretensions ; Eugene Walter in Paid in Full 
(1901S) and The Easiest Way (1909) dealt vigorously with char- 
acteristic themes of modern life ; and Edward Slicldon produced in 
Salvation Nell a slum drama of very striking realism. The poetic 
side of drama was mainly represented by Percy Mackaye (b. 
1875), whose Jeanne d\Arc (1906) and Sappho aftd Phaon showed 
a high ambition and no small literary power. On the whole it 
may be said that, though the financial conditions of the American 
stage are even more unfortunate than those which prevail in 
England, they have failed to check a very strong movement 
towards nationalism in drama. Season by season, America 
writes more of her own plays, good or bad, and l)ecomcs less 
dependent on imported work, whether French or English. 

(g) German Drama. 

The history of the German drama differs widely from tliat 
of the English, though a close contact is observable between 
them at an early point, and again at relatively recent points, in 
their annals. The dramatic literature of Germany, though in its 
beginnings intimately connected with the great national move- 
ment of the Reformation, soon devoted its efforts to a sterile 
imitation of foreign models ; while the popular stage, persistently 
suiting itself to a robust but gross taste, likewise largely due to 
the influence of foreign examples, seemed destined to a hopeless 
decay. The literary and the acted drama were thus estranged 
from one another during a period of extraordinary length ; 
nor was it till the middle of the 18th century that, with the 
opening of a more hopeful era for the life and literature of the 


nation, the reunion of dramatic literature and the stage began to 
accomplish itself. Before the end of the same century the 
progress of the German drama in its turn began to influence 
that of other nations, and by the widely comprehensive character 
of its literature, as well as by tlie activity of its stage, to invite a 
steadily increasing interest. 

It should be premised that in its beginnings the modern 
German drama might have seemed likely to be influenced even 
more largely than the English or the French by the 
copious imitation of classical models which marked 
tlie periods of the Renaissance and the Reformation ; Q^mmay. 
but here the impulse of originality was wanting to 
bring about a speedy and gradually a complete emancipation, 
and imitative reproduction continued in an all but endless 
series. The first German (and indeed the earliest transalpine) 
writer to follow in the footsteps of the modern Latin drama of 
the Italians was the famous Strassburg humanist Jacob 
Wimpheling (1450-1528), whose comedy of Siylpho (1480), an 
attack upon tlie ignorance of the pluralist bencficcd clergy, 
marks a kind of epoch in the history of German dramatic effort. 
It was succeeded by many other Latin plays of various kinds, 
among which may be mentioned J. Kcrckmcister’s Codrus (1485), 
satirizing pedantic schoolmasters ; a series of historical dramas 
in a moralizing vein, partly on the Turkish peril, as 'well as of 
comedies, by Jacob Locher (1471-1528) ; two plays by the great 
Johann Reuchlin, of which the so-called Henno went through 
more than thirty editions ; and the Ludus Dianae, with another 
play likewise in honour of the emperor Maximilian 1 ., by the 
t:elcbrated Viennese scholar Conrad Ccltes ( 1459-1 50S). Sebastian 
BranCs Hercules in Bivio (1512) is lost; but Wilibald Pirck- 
heimer’s Echius dedolatus (1520) survives as a dramatic contribu- 
tion to Luther’s controversy with one of his most active opponents. 
The Acolastus (1525) of W. Gnaphaeus (alias Fullonius, his 
native name was dc Voider) should also be mentioned in the 
present connexion, as, though a Dutcliman by birth, he spent 
most of his literary life in Germany. This Tcrentian version of 
the parable of the Prodigal Son was printed in an almost endless 
number of editions, as well as in various versions in modern 
tongues, among which reference has already been made to the 
English, for the use of schools, by J. Palsgrave (1540). Macro- 
peciius (Langhveldt) belongs wholly to the Low Countries. In 
Germany the stream of these compositions continued to flow 
almost without abatement throughout the earlier half of the 
16th century ; but in the days of the Reformation it takes a 
turn to scriptural subjects, and during the latter part of the 
century remains on the whole faithful to this preference.’ 'I’hese 
J.alin plays may be called school-dramas in the most precise 
sense ; for they were both performed in the schools and read 
in dass with commentaries specially composed for them ; nor 
was it except very reluchintly that in this age the vernacular 
drama was allowed to intrude into .scholastic circles. It should 
l>e noticed that the Jesuit order, which afterwards proved so 
keenly alive to tlie influence which dramatic per- 
formanccs exercise over the youthful mind, only aramlH" 
very gradually abandoned the principle, formally 
sanctioned in their Ratio studiorum, that the acting of plays 
(these being always in the Latin tongue) should only rarely be 
permitted in their seminaries. The flourishing period of the 
Jesuit drama begins with the spread of the order in the west 
and south-west of the Empire in the last decade of the i6th 
century, and then continues, through the vicissitudes of good 
and evil, with a curious intermixture of Latin and German 
plays, during the whole of the 17 th and the better part of the 
i8th. These productions, which ranged in their subjects from 
biblical and classical story to themes of contemporary history 
(such as the relief of Vienna by Sobiesky and the peace of Rys- 
wick), seem generally to bear the mark of their authorship — ^that 
of teachers appointed by their superiors to execute this among 
other tasks allotted to them ; but, as it seems unnecessary to 
return to this special growth, it may be added that the 

^ A drama entitled Speculum vitae humanae is mentioned as 
produced by Archduke Ferdinand of thc^ Tirol in 1 584. 



GERMAN] 


DRAMA 


extraordinary productiveness of the Jesuit dramatists, and the 
steadiness of self-repetition which is equally characteristic of 
them, should warn us against underrating its influence upon a 
considerable proportion of the nation’s educational life during a 
long succession of generations. 

While the scholars of the German Renaissance, who became 
so largely the agents of the Reformation, eagerly dramatized 
Bejtttt scriptural subjects in the Latin, and sometimes (as in 
the case of Luther’s proteg6 P. Rebhun ’) in the native 
vi ralnaiMr same influence made itself felt in another 

Oerman sphere of dramatic activity. Towards the close of the 
drama, middle ages, as has been seen, dramatic performances 
had in Germany, as in England, largely fallen into the hands of 
the civic gilds, and the composition of plays was more especially 
cultivated by the master-singers of Nuremtog and other towns. 
It was thus that, unfler the influence of the Reformation, and of 
the impulse given by Luther and others to the use of High 
(tcrman as the popular literary tongue, Hans Sachs, the immortal 
shoemaker of Nuremberg, seemed destined to become 
Sachs. father of the popular German drama. In his 

plays, “ spiritual,” “ secular,” and Fastnachtsspielc 
alike, the interest indeed lies in the dialogue rather than in the 
action, nor do the}' display any attempt at development of 
character. In their subjects, whether derived from Scripture 
or from popular legend and fiction,^ there is no novelty, and in 
their treatment no originality. But the healthy vigour and 
fresh humour of this marvellously fertile author, and his innate 
sympathy with the views and sentiments of the burgher class 
to which he belonged, were elements of genuine promise — a 
promise which the event was signally to disappoint. Though 
the manner of Hans Sachs found a few followers, and is recogniz- 
able in the German popular drama even of the beginning of the 
T7th century, the literature of the Reformation, of which his 
works may claim to form part, was soon absorbed in lalwiirs of 
a very different kind. The stage, after admitting novelties 
introduced from Italy or (under Jesuit siq)ervision) from Spain, 
was subjected to another and enduring influence. Among the 
foreign actors of various nations who flitted through the in- 
numerable courts of the empire, or found a temporary 
11^1^ home there, special prominence was ac(iuircd, towards 
comediaas.^^^ close of the i6th and in the early years of the 17th 
centur}', by the “ English comedians,” who appeared 
at (‘asscl, Wolfenbiittel, Berlin, i)ri?sdcn, Cologne, &c. Through 
these players a number of early English dramas found their way 
into Germany, w’here they were performed in more or less 
imperfect versions, and called forth imitations liy native authors. 
Duke Henry Julius of Brunswick-Luneburg ® (1564-1613) and 
Jacob Ayrer (a citizen of Nuremberg, where he died, 1605) 
represent the endeavours of the early (ierman drama to suit its 
still uncouth forms to themes suggested by English examples ; 
and in their works, and in those of contem|K)rary playwrights, 
there reappears no small part of what, we may conclude to have- 
been the “ English comedians’ ” repertoire.^ ('i'he converse 
influence of German themes brought home with them by the 
English actors, or set in motion by their stn>lling ubiquity, 
cannot have been equal in extent, though Shakespeare himself 
may liave derived the idea of one of his plots ^ from such a 
source). But, though welcome to both princes and people, the 
exertions of these foreign comedians, and of the native imitators 
who soon arose in the earliest professional companies of actors 
known in Germany, instead of bringing about a union fietwecn 
the stage and literature, led to a directly opposite result. The 
popularity of these strollers was owing partly to the (very real) 
blood and other horrors with which their plays were deluged, 
partly to the buffoonery with which they seasoned, and the 
various tricks and feats with which they diversified, their per- 

* Susanna (Geistliches Spiel) (1536), &c. Sixt Birk also brought 
out a play on the story of Susanna^ which he had previously troaied 
in a Latin form, in the vernacular (1552). 

Siefifried ; Eidenspiegel, &c. 

"• Susanna ; Vincentius Ladislaus, &c. 

* Mahomet ; Edward III. ; Hamlet ; Enmeo and Juliet^ Ac. 

® The Tempest (AyrtT, Comedia v. d. schonen Sidea). 
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formances. The representatives of the English clowns had 
learnt much on their way from their brethren in the Netherlands, 
where in this period the art of grotesque acting greatly flourished. 
Nor were the aids of other arts neglected,— to this day in Germany 
professors of the “ equestrian drama ” are known by the popular 
appellation of “ English riders." From these true descendants 
of the mimes, then, the professional actors in Germany inherited 
a variety of tricks and traditions ; and soon the favourite 
figures of the popular comic stage became conventional, and 
were stereotyped by the use of masks. Among these an ac- 
knowledged supremacy was acquired by the native Hans Wurst 
(Jack Pudding) — of whose name Luther disavowed the invention, 
and who is known already to Hans Sachs — the privileged buffoon, 
and for a long series of generations the real lord and master, of 
the German stage. Tf that stage, with its grossness and ribaldry, 
.seemed likely to liecome permanently estranged from 
the tastes and sympathies of the educated classes, 
the fault was by no means entirely its own and that fhe atajpi 
of its patron the populace. The times were evil times 
for a national effort of any kind ; and poetic* literature 
was in all its branches passing into the hands of s(*holars who 
were often pedants, and whose language w’as a jargon of learned 
affectations. Thus things continued, till the awful visitation 
of tl;e 'thirty Years’ War cast a general blight upon the national 
life, and the traditions of the popular theatre were l(?ft to the 
guardianship of the marionettes {Puppenspiele) ! 

When, in the m if 1 st of that war, Gennan poets once more 
began to essay the dramatic form, the national drama was left 
outside their range of vision. M. Opitz, who holds an 
honoured place in the history of the German language ntcrary 
and literature, in this branch f)f his labours contented drama of 
himself with translations of classical dramas and of 

Ibilian pastorals among the latter one of Kinnecini's 

Daphne, with which the history of the opera in Germany b(‘gins. 
A. Gryphius, though as a comic dramatist hwdu’ng neitlarr vigour 
nor variety, and acquainted with Shakespe;irian ** as well as Latin 
and Italian examples, chiefly devoted himself to the imitation 
of Latin, earlier hVench, and Dutc'h tragedy, the rhetorical 
dialogue i which he effedively reproduced in the Alexandrine 
metre.^ Neither the turgid dramas of 1 ). C. von J.ohcnstein 
(1665-1 6S4), for whose Cleopatra the honour of having liecn the. 
first (ierman tragedy has been claimed, nor even the much 
healthier comedies of ('hr. W(?ise (1642-1708) were brought upon 
the .stage ; while the religious plays of J. Klay (i6 16 1656) are 
mere recitations connected with th(^ Italian growth of the 
oratorio. 'J’he frigid allegories commemorative of contemporary 
events, with which the learnerl from time to time supplied the 
thf*atre, and the pastoral dramas with which the idyllic poets of 
NuremixTg — “ the shepherds of the l*(*gnit/. ” — afterr the close of 
the war gratified the peaceful longings of their fellow-citizens, 
were alike mere scholastic efforts. 'I'licse indeed continued in 
the universities and gymnasia to keep alive the love of both 
dramatic composition and ilramatic representation, and to 
encourage the theatrical taste which led so many students into 
the professional companicjs. But neither these dramatic exercisi?s 
nor the ludi Caesarei in which the Jesuits at Vienna rcviv(‘d 
the pomp and pageantry, and the mixture of classical and 
(.‘hristian symbolism, of the Italian Renaissance, harl any in- 
fluence upon the progress of the popular drama. 

The history of the (icrman stage remains to aliout the second 
(lecennium of the i8th century one of the most melancholy, 
as it is in its way one of the most instnictivc, chapters 
of theatrical history. Ignored by the work! of letters, 
the actors in return delib(;rately sought to cmanciymte reform. 
their art from all dependence upon literary material. 
Improvisation reigncfl supreme, not only in farce,, wdierc Hans 
Wurst, with the aid of Italian examples, never ceased to charm 

" Hen ErU'y Squenz {Pyramns and Thisbe) ; HorribUkribrifax 
(l^istol ?). 

^ Ilis son, Christian (irypliitis, was author of a curious driunaiic 
surainary (or rcrar) of Gcmian history, both Jiferary and political ; 
but the title of this schoohdrania is fur too long for quotation. 
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his public^ but in the serious drama likewise (in which, however, 
he also played his part) in those Haupt- und Siaatsactionen (high- 
matter-of-state-dramas), the plots of which were taken from 
the old stores of the English comedians, from the religious drama 
and its sources, and from the profane history of all times. The 
hero of this period is “Magister” J. Vclthen (or Veltheim), 
who at the head of a company of players for a lime entered the 
service of the Saxon court, and, by reproducing comedies of 
Moliere and other writers, sought to restrain the licence which he 
had himself carried beyond all earlier precedent, but who had 
to fall back into the old ways and the old life. H is career exhibits 
the climax of the efforts of the art of acting to stand alone ; 
after his death (c, 1693) chaos ensues. The strolling companies, 
which now included actresses, continued to foster the popular 
love (jf the stage, and even under its most degraded form to uphold 
its national character against the rivalry of the opera, and that of 
the Italian commedia deW arte. From the latter was borrowed 
Harlequin, with whom Hans Wursl was blended, and who became 
a standing figure in every kind of popular play.^ He established 
his sway more especially at Vienna, where from alK)ut 1712 the 
first permanent Cierman theatre was maintained, lint for the 
actors in general there was little permanence, and amidst miseries 
of all sorts, and under the growing ban of clerical intolerance, 
the [)()pular stage seemed destined to hopeless decay. A certain 
vitality of growth seems, under clerical guidance, to have 
characterizcfd the plays of the people in Bavaria and parts of 
Austria. 

'Fhe first endeavours to reform what had thus apparently 
])assecl beyond all reach of recovery were neither wholly nor 
p ^ generally successful ; but this docs not diminish the 

Neuber, honour due to two names which .should never be 

mentioned without respect in connexion with the 
and the history of the drama. Friederike Karol ine Neuber's 
(1697-1760) biography is tlie story of a long-continued 
effort which, notwithstanding errors and weaknesses, 
and though, so far as her personal fortunes were concerned, it 
ended in failure, may almost be descrilicd as heroic. As direct- 
ress of a company of actors which from 1727 had its headquarters 
at J^ipzig (hence the new school of acting is called tJic Leipzig 
scfiool), she resolved to put an end to the formlessness of the 
existing stage, to separate tragedy and comedy, and to extinguish 
IIarle(|uin. In this endeavour she was supported by the Leipzig 
])rofessor |. Chr. Gottsclied, wht) induc ed lier to estiiblish French 
tragedy and comedy as the sole models of the regular drama. 
Literature and the stage thus for the first time joined hands, 
and no temporary mischance or jiersonal misunderstanding can 
oljscure the enduring significance of the union. Not only were the 
abuses of a century swept away from a representative theatre, 
hut a large niiinbcr of literary works, designed for the stage, were 
])roduced on it. It is true that they wore but versions or imita- 
tions from the French (or in the case of Gottsched’s Dying Cato 
from the French and English),- and that at the moment of the 
regeneration of the German drama new fetters were thus imposed 
upon it, and upon the art of acting at the same lime. But the 
impulse had been given, and the beginning made. On the one 
hand, men of letters began to subject their dramatic compositions 
to the test of performance ; the tragedies and comedies of J . 
Sclilegel, the artificial and sentimental comedies of Chr. F. 
Gellert and others, together with the vigorous popular comedies 
of the Danish dramatist Hollierg, were brought into competition 
with translations from the French. On the other hand, the 
Bkboi. Leipzig school exercised a continuous effect upon the 
progress of the art of acting, and lH?fore long K. Ekhof 
began a career which made his art a fit subject for the critical 
studx' of .scholars, and his profession one to be esteemed by 
honourable men. 

Among the authors contributing to Mnie. Neuber’s Leipzig 
enterprise had been a young student destined to complete, after 

* Ono of his aliases was Pukrlhehnig. In I 7 cr 2 the eUxtross 
Sopliia is found request in jj; I.eil>niz to see whether a tuore satis- 
factory sjiccinion of this class cannot be procured from Berlin than 
is at pn^ent to be found at Hanover. 

® Deschamps and Addison. 


a very different fashion and with very different aims, the work 
which she and Gottsched had begun. The critical genius of G. 
E. Lessing is peerless in its comprehensiveness, as in its 
keenness and depth; but if there was any branch of 
literature and art which by study and practice he made pre- 
eminently his own, it was that of the drama. As bearing upon 
the progress of the German theatre, his services to its literature, 
lx)th critical and creative, can only l^e described as inestimable. 
The Hamburgische Dramaturgie, a series of criticisms of plays 
and (in its earlier numbers) of actors, was undertaken in further- 
ance of the attempt to establish at Hamburg the first national 
German theatre (1767-1769). This fact alone would invest 
these papers with a high significance ; for, though the theatrical 
enterprise proved abortive, it established the principle upon 
which the progress of the theatre in all countries depends — that 
for the dramatic art the immediate theatrical public is no 
sufficient court of appeal. But the direct effect of the Drama- 
iurgie was to complete the task w'hich Lessing had in previous 
writings begun, and to overthrow the dominion of the arbitrary 
French rules and the French models established by Gottsched. 
Lessing vindicated its real laws to the drama, made clear the 
difference between the Greeks and their would-be repre.sentatives, 
and established the claims of Shakespeare as the modern master 
of both tragedy and comedy. His own dramatic productivity 
was cautious, tentative, progressive. His first step was, by his 
Miss Sara Sampson (1755), to oppose the realism of the English 
domestic drama to the artificiality of the accepted French 
models, in the forms of which (!hr. F. Weisse (1726-180^) was 
seeking to treat the subjects of Shakespearian plays.** Then, 
in his Minna von Barnhdtn (1767), which owed .something to 
Farquhar, he essayed a national comedy drawn from real life, 
and appealing to patriotic sentiments as well as to broad human 
.sympathies. It was written in prose (like Miss Sara Sampson), 
bill in form held a judicious mean between French and English 
e.xamples. 

The note sounded by the criticisms of Lessing met with a 
reacly response, and the productivity displayed by the nascent 
dramatic literature of Germany is astonishing, both £jY/ortji of 
in the efforts inspired by liis teacfiings and in those rfte rAeafiv 
which continued to controvert or which aspired 
to transcend them. On the stage. Harlequin and 
his surrouinlings proved by no means easy to suppress, 
more especially at Vienna, the favourite home of frivolous 
amusement ; but even here a reform was gradually effected, 
and, under the intelligent rule of the emperor Joseph 11 ., a 
national stage grew into being. The mantle of Ekhof fell upon 
the shoulders of his eager younger rival, F. L. Schroder, who 
was the first to domesticate Shakespeare upon the German stage. 
Ill dramatic literature few of Lessing’s earlier contemporaries 
produced any works of permanent value, unless the religious 
dramas of F. G. Klopstock - a species in which he had been 
preceded by J, J. Bodmer-” and the patriotic Bardietien of the 
same author be excepted. S. Gessner, J. \V. L. Gleim, and G. K. 
Pfeffel (1736^1809) composed pastoral plays. But a far more 
potent stimulus prompted the efforts of the younger generation. 
'J’he translation of Shakespeare, begun in 1762 by C. M. Wicland, 
wliose own plays possess no special significance, and completed 
in 1775 by Eschenburg, which furnished the text for many of 
Lessing’s criticisms, helps to mark an epoch in German literature. 
Under the influence of Sliake.speare, or of their conceptions of 
his genius, arose a youthful group of writers who, while wor- 
shipping their idol as the representative of nature, displayed but 
slight anxiety to harmonize their imitations of him with the 
demands of art. The notorious Vgolino of H. W. von Gerstenbeig 
seemed a premonitory sign that the coming flood might merely 
nisli back to the extravagances and horrors of the old popular 
stage ; and it was with a sense of this danger in prospect that 
I«essing in his third important drama, the prose tragedy Emilia 
Galolti (1772), set the example of a work of incomparable nicety 
in its adaptation of means to end. But succe.ssful as it proved, 
it could not stay the excesses of the Sturm und Drang period 
* Richard 111, \ Romeo and Juliet. 
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which now set in. Lessing’s last drama, Nathan dcr Wnse 
(ijjg), was not measured to the standard of the contemporary 
stage ; but it was to exercise its influence in the progress of 
time— not only by causing a reaction in tragedy from prose to 
blank verse (first essayed in J. W. von Brawe’s Brutus, 1770), 
but by ennobling and elevating by its moral and intel- 
lectual grandeur the branch of literature to which in form it 
belongs. 

Meanwhile the young geniuses of the Sturm und Drang had 
gone forth, as worshippers rather than followers of Shakespeare, 
to conquer new worlds. The name of this group of 
sfvrm urn! writers, more remarkable for their collective significance 
Drang. individual achievements, was derived 

from a dnima by one of the most prolific of their 
number, M. F. von Klinger ; ' other members of the fraternity 
were J. A. Leisewitz - (i752-*i8o6), M. R. Lenz ^ and F. Miillcr ’ 
the “ painter.” The youthful genius of the greatest of German 
poets was itself under the influences of this period, when it 
produced the first of its masteri^ieccs. But Goethe’s Golz von 
Bcrlichingen (1773), both by the choice and treatment of its 
national theme, and by the incomparable freshness and originalit y 
of its style, holds a position of its owm in (k'rman dramatic 
literature. Though its defiant irregularity of form prevented its 
complete success upon the stage, yet its influence is far from 
being represented by the scries of mostly feeble imitations to 
which it gave rise. The Kitlndramm (plays of chivalry) had 
their day like similar fashions in drama or romance ; l)ut the 
permanent effect of (wtz was, that it crushed as w’ith an iron 
hand the last remnants of theatrical conventional ily (those of 
costume and scenery included), and extinguished with them 
the lingering respect for rules and traditions of dramatic com- 
position which even T-essing had treated with consideration. 
Its highest significance, however, lies in its having been the first 
great dramatic work of a great national poet, and having 
definitively associated the national drama with the poetic glories 
of the national literature. 

Thus, in tlic classical jieriod of that literature, of which Goethe 
and Schiller were the ruling stars, the drama had a full share 
Goethe loftiest of its achievements. Of these, the 

' dnimatic works of Goethe vary so widely in form and 
character, and connect themselves so intimately with the 
different phases of the development of his own self-directed 
poetic genius, that it was impossible for any of them to become 
the starting-points of any general growths in the history of the 
German drama. Ilis way of composition was, moreover, .so 
peculiar to himself — conception often preceding execution by 
many years, part being added to part under tlie influence of 
new sentiments and ideas and views of art, flexibly followed by 
changes of form — that the history of his dramas cannot be 
severed from his general poetic and personal biography. IT is 
Clavigo and SleUa, which succeeded GiUz, are domestic dramas 
in prose ; but neither by these, nor by the series of charming 
pastorals and operas which he composed for the Weimar court, 
could any influence be exercised upon the progress of the national 
drama. In the first concept iem of his Faust, he had indeed 
sought the suggestion of his theme partly in popular legend, 
partly in a domestic motive familiar to the authors of the Sturm 
und Drang (the slor)' of Gretchen) ; the later additions to the 
First Part, and the Second Part generally, are the results of 
metaphysical and critical studies and meditations belonging 
to wholly different spheres of thought and experience. 'Fhe 
dramatic unity of the whole is thus, at the most, external only ; 
and the standard of judgment to be applied to this wondrous 
poem is not one of dramatic criticism. Egmont, originally 
designed as a companion to Gdiz, was not completed till many 
years later ; there arc few dramas more effective in parts, but 
the ide^ of a historic play is lost in the elaboration of the most 
graceful of love episodes. In Iphigenia and Tasso, Goethe 
exhibited the perfection of form of which his classical period had 

^ Die Zwillinge {The I'wins) ; Die Soldaicn^ tSre. 

* JuUtts t/on Tarent. 

* her Hofmeister (The Governor)^ &c. 


enabled him to acquire the mastery ; but the sphere of the 
action of the former (perfect though it is as a dramatic action), 
and the nature of that of the latter, are equally remote fron\ 
the demands of the popular stage. Schiller's genius, 
unlike Goethe’s, was naturally and consistently suited 
to the claims of the theatre. His juvenile works. The Robbers, 
Fiesco, Kahale und Liebe, vibrating under the influence of an 
age of social revolution, combined in their prose form the truthful 
expression of passion with a considerable admixture of extra- 
vagance. But, with true insight into the demands of his art, 
and with unequalled single-mindedness and self-devotion to it, 
Schiller gradually emancipated himself from his earlier styh* ; 
and with his earliest tragedy in verse, Don Carlos, the first peri*,Hl 
of his dramatic authorship ends, and the promise of the second 
announces itself. The works which belong to this — from the 
Wallenstein trilogy to Tell — are the acknowledged masterpieces 
of the (jerman poetic drama, treating historic themes recon- 
structed by conscious dramatic \vorkmanship, and clothing their 
dialogue in a noble vestment of rhetorical verse. The plays of 
Schiller are the living embodiment of the theory of tragedy 
elaborated l)y Hegel, according to which its proper theme is the 
divine, or, in other words, the moving ethical, clement in human 
action. In one of his later plays. The Bride of Messina, Schiller 
attempted a new use of the chorus of Greek tmgedy ; but the 
endeavour was a splendid error, and destined to exercise no 
lasting eff(^cL. The reaction against Schiller’s ascendancy began 
with writers who could not reconcile themselves with the cos- 
mopolitan and non-national elements in his genius, and is still 
represented by eminent critics ; but the future must be left to 
settle the contention. 

Schiller’s later dramas hatl gradually conquered the stage, 
over which his juvenile works had in this time triumphantly 
passed, but on which his Don Carlos had met with a 
cold welcome. For a long time, lK>we\ (‘r, its favourites 
were authors of a very different order, who suited Mtage. 
themselves to the demands of a public tolerably in- 
different to the literary progress of the drama. Afl(T poj>u).:ir 
tastes had oscillated between the imitators of Gbtz and those of 
limilia (Udotti, they entered into a more settled phiise, as the 
establishm(?nt of standing theatres at I he courts and in the large 
towns increased the demand for good “ acting ” plays. Immous 
actors, such as Schnkler and A. \V. Iffland, sought by translations 
or compositions of their own to meet the popular likings, whicli 
largely took the direction of that irrepressible favourite of 
theatrical audiences, the sentimental domestic, drama.'* But the 
most successful purveyor of such wares was an author w)i/», 
though not himself an actor, understood the theatre with a 
professional instinct — August von Kotzebue. ITis productivity 
ranged from the domestic drama and comedy of all kinds to 
attempts to rival Schiller and Shakespeare in verse ; and though 
his popularity (which ultimately proved his doom) brought 
upon him the bitterest attacks of the romantic school and other 
literary authorities, his sc^lf-conceit is not astonishing, and the 
time has come for saying that there is some cxiiggeration in 
the contempt which has been lavished upon him by posterity.'’’ 
Nor should it be forgotten that Gt rman literature had so far 
failed to furnish the comic stage with any succ'cssors to Minna 
von Barnhehn ; for Goethe’s efforts to dramatize characteristic 
events or figures of the Revolutionary age " must be dismissed 
as failures, not from a theatrical point of \’iew only. The joint 
efforts of Goethe and Schiller for the Wkiimar stage?, important in 
many respects for the history f>f the German drama, at the same 
time reveal the want of a national dramatie^ literature sufficic’ t 

^ Tfflancl’s best play is f)ie J(if>cr which recently still hileJ 

the stage. From Maiiiiheim he in I7c)0 passed to Herlin hy de.^^ire 
of King Frederick William II., who thus atoned for the hardshij)S 
which he had aIIowe<I the pietistic tyranny of his minislc^i Wdllner 
to inflict 111)011 thcr Prussian stage as a wliole. 

® Die drut^ehen Kfrhtstddtcr is his most celel)ralcd comedy ami 
hfensrhrvhass mid time one of tlie iia»st siioresshil of his sentiiueiilal 
dramas. Arcording to one classification he wioh* plays with 
a moral leiidencv, .5 with an immoral, and 4S (knilitful. 

’ Der (iroossfiophia (f'agJiostro) ; Per Tiiireeif^enerat. 


■* Genovcoa, &c. 
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to supply the needs of a theatre endeavouring to satisfy the 
demands of art. 

Meanwhile the so-called romantic school of German literature 
was likewise beginning to extend its labours to original dramatic 
composition. From the universality of sympathies 
nmautic school, to whose leaders Germany 

^hooi. ^ owed its classical translation of Shakespeare,^ and 
an introduction to the dramatic literatures of so many 
ages and nations,- a variety of new dramatic impulses might be 
expected ; while much might be hoped for the future of the 
national drama (especially in its mixed and comic species) from 
the alliance l)etween poetry and real life which they preaclied, 
and which some of them sought personally to exemplify. But in 
practice universality presented itself as peculiarity or even as 
eccentricity ; and in the end the divorce between poetry and 
real lifcs was announced as authoritatively as their union had 
been. Outside tliis school, the youthful talent of Th. Korner, 
wliosc early promise as a dramatist ** might perhaps have ripened 
into a fulness enabling him not unworthily to occupy the seat 
left vacant by his father's friend Schiller, was extinguished by a 
patriotic death. The efforts of M. von Collin (1779-1824) in the 
direction of the historical drama remained isolated attempts. 
But of the leaders of tlie romantic school, A. W.'^ and F. von 
Schlcgel ^ contented themselves with frigid classical i ties ; and 
J.. '1 leck, in the strange alembic of his Phantasus, mtilted legend 
and fairy-tale, novel and drama/’ poetry and satire, into a com- 
pound, enjoyable indeed, but hardly so in its entirety, or in many 
of its parts, to any but the literary mind. 

F. de La Motte Foiiquc infused a spirit of poetry into the 
chivalry drama. Klemcns Brentano was a fantastic dramatist 
unsuited to the stage. Here a feeble outgrowth of the 
drama* romanticists, the “destiny dramatists” Z. Werner" — 
tiata, " most original of the group — A. Milliner,** and 

Baron C. E. v. Ilouwald,** achieved a temporary 
furore ; and it was with an attempt in the same direction *** 
that tlie Austrian dramatist F. Grillparzer began his long career. 
He is assuredly, what he pronounced himself to be, the foremost 
of the later dramatic poets of Germany, unless that tribute be 
thought due to the genius of H. von Kleist, w'ho in his short life 
produced, besides other works, a romantic drama** and a rustic 
comedy *- of genuine merit, and an historical tragedy of singular 
originality and power.*'* Grillparzer’s long series of jilays includes 
poetic dramas on classical tliemes * * and historical subjects from 
Austrian history*,**’ or treated from an Austrian point of view. 
I'he romantic .school, which through I'ieck had satirized the 
<lrama of the and its offshoots, was in its turn satirized 
by (\)unt A. von Platen -Hallerrnund’s admirable imitations of 
.Vristophanic comedy.*** Among the objects of his banter were 
the popular playwright E. Raupach, and K. Immermann, a 
true poet, wlio is, however, less generally rememliered as a 
dramatist. F. Hcbbel *" is justly ranked high among the foremost 
later dramatic poets of his country, few of whom equal him in 
intensity. The eminent lyrical (especially ballad) poet L. Lhland 
left behind him a large number of dramatic fragments, but little 
or nothing really complete. Other names of literary mark are 
those of C. D. Grabbe, J. Mosen, O. Ludwig *® (1813-1865), a 
dramatist of great power, and “ F. Ilalm ” (Baron von Miinch- 
Bellinghausen) (1806-1871), and, among writers of a more 

* A. W. von Schlcgel and Tieck's (17^7-183^). 

" A. W. von Schlcgel, on Dramatic .-irt and Literature, Sic, 

* Xriny, iVx. ^ Ton, ■ Alarcos. 

® Kaiser Octavianus ; Der gestiefelte Kater {Puss in Boots), &c, 

’ Dvr L'ebruar (produced on the Weimar stage with (jocthe’s 
sanction). “ Der Pebruar ; Die Si htUd {Guilt), 

» Das Bild {The Picture) ; Der Leuchtthurm {The Lighthouse), 

“ Die Ahnfruu {The Ancestress), 

Das Kathchen {Kate) von Heilbronn, 

Der gerbrochene Krug {The Broken Pitcher). 

Prim Friedrich von Hamburg, “ Sappho, Medea, &c. 

Konig Ottohar's Gliick und Ende {Fortune and Fail) ; Der 
Bruderzwist {Fraternal Feud) in Habsburg, 

“ Die verhdngnissvolle Gabel {The Fatal Fork) ; Der romantische 
Oedipus, 

Die Nibelungen ; Judith, &c. “ Der Erbforster, 


modem school, K. Gutzkow,*® G. Frcytag,^® and H. Laube.-^ 
L. Anzengrulxjr, a writer of real genius though restricted range, 
imparted a new significance to the Austrian popular drama, 
formerly so commonplace in the hands of F. Raimund and 
J. Nestroy. 

During tlie long period of transition which may be said to have 
ended with the establishment of the new German empire, the 
German stage in some measure anticipated the develop- 
ments which more spacious times were to witness in 
the Gemian drama. The traditions of the national giageof 
theatre contemporary with the great epoch of the the latter 
national literature were kept alive by a succession of 
eminent actors — such as the nephews of Ludwig century, 
Devrient, himself an artist of the greatest originality, 
whose most conspicuous success, though nature had fitted him for 
Shakespeare, was achieved in Schiller’s earliest play.'^** Among 
the younger generation of Devrients the most striking person- 
ality was that of Emil ; his elder brother Karl August, husband of 
Wilhclminc Schroder-Devrient, the brilliant star of the operatic 
stage, and their son Friedrich, were also popular actors ; yet 
another brother, Eduard, is more widely remembered as the 
historian of the German stage. Partly by reason of the number 
and variety of its centres of intellectuid and artistic life, Gennany 
was long enabled both to cherish the few masterpieces of its own 
drama, and, with the aid of a language well adapted for transla- 
tion, to give admittance to the dramatic masterpieces of other 
nations also, and to Shakespeare in particular, without going far 
in the search for theatrical novelty or effect. But a change 
came over the spirit of German theatrical management with the 
endeavours of 11 . Laube, from about the middle of the century 
onwards, at Vienna (and Ix^ipzig), which avowedly placed the 
demands of the theatre as such above those of literary merit 
or even of national sentiment. In a less combative spirit, F, 
Dingelstedt, both at Munich, which under King Maximilian he 
had made a kindly nurse of German culture, and, after his 
efforts there had come to an untimely end,®* at Weimar and at 
Vienna, raised the theatre to a very high level of artistic achieve- 
ment. The most memorabli; event in the annals of his manage- 
ments was the production on the Weimar stage of the series of 
Shakespeare’s histories. At a rather later period, of which the 
height extended from 1874 to 1890, the company of actors in 
the serv'u^e, and under the personal direction, of Duke George 
of Saxe-Meiningen, created a great effect by their performances 
both in and outside Germany - not so imich by their artistic 
improvements in .scenery and decoration, as by the extraordinary 
perfection of their ensemble.. But no drainalurgic achievement 
in the century could compare in grandeur either of conception or 
of execution with Richard Wagner’s Bayreuth performances, 
where, for the first time in the history of the modern stage, the 
artistic instinct ruled supreme in all the conditions of the work 
and its presentment. Though the Ring of the Nibehmgs and its 
successors belong to opera rather than drama proper, the im- 
portance of their production (1876) should be overlooked by no 
student of the dramatic art. Potent as has been the influence 
of foreign dramatic literatures — ^whether French or Scandinavian 
— ^and that of a movement which has been common to them all, 
and from which the German w*as perhaps the least likely to 
exclude itself, the most notable feature in the recent history of 
the German drama has been its quick response to wholly new 
demands, which, though the attempt was made with some 
persistence, could no longer be met without an effort to span the 
widths and sound the depths of a more spacious and more 
self-conscious era.®** 

Uriel Acosta ; Der Kvnigslieutenant. 

** Die Valentine. “* Die Karlsschiiler. 

® Der Ffarrer von Kirchfeld ; Der Meineidbauer ; Die Kreuzel- 
schteiher ; Das vierte Gebot. 

The Bobbers (Franz Moor). His next most famous part was Lear. 

** In connexion with the production in 1855 of “ F. Halm's '* 
Fechter von Ravenna, of 'which the authorship was claimed by a 
half-demented schoolmaster. 

“ A.s to more recent developments of German theatrical literature 
sec the article German Literature, and the remarks on the influence 
of foreign works in the section on Recent English Drama above. 
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h, Dtiich Drama, 

Among other modern European dramas the Dutch is interesting 
both in its beginnings^ which to all intents and purposes form 
part of those of the German^ and because of the special influence 
of the so-called chambers of the rederykers (rhetoricians), from 
the early years of the 15th century onwards, which bear some 
resemblance to the associations of the master-singers in con- 
temporary higher Germany. The earliest of their efforts, 
which so effectively tempered the despotism of both church and 
state, seem to have been of a dramatic kind ; and a manifold 
variety of allegories, moralities and comic entertainments 
(eshatementen or comedies, kluilen and factien or farces) enhanced 
the attractions of those popular pageants in which the Nether- 
lands surpassed all other countries of the North. The Low 
Countries responded more largely to the impulse of the 
Renaissance than, with some local exceptions, any other of the 
Germanic lands. 'I'hey necessarily had a considerable share 
in the cultivation of the modern f-atin drama ,* and, while the 
author of Acolaslus may be claimed as its own by the country 
of his adoption as well as by that of his birth, G. M. Macropedius 
(Langhvcldt) {c, 1475-1508), who may be regarded as the fore- 
most I^tin dramatist of his age, was born and died at Hertogen- 
bosch or in its immediate vicinity. Macropedius, who belonged 
to the fraternity of the (Common Life, was a writer of great 
realistic power as well as of remarkable literary versatility 
The art of acting flourished in the Low ('ountries even during 
the trt)uhles of the great revolt ; but the birth of the regular 
drama was delayed till the advent of quieter times. Dutch 
dramatic literature begins, under the influence of the classical 
studies cherished in the scats of learning founded before and after 
the close of the war, with the classical tragedies of S. Roster 
(c, 1585-^. 1650). The romantic dramas and farces of Gerbrand 
Bredero (1585- 1618) and the tragedies of P. Hooft (1581-1647) 
belong to the same period ; but its foremost dramatic poet was 
f. van den Vondel, who from an imitation of classical models 
passed to more original forms of dramatic composition, including 
a patriotic play and a dramatic treatment of part of what 
was to form the theme of Paradise Losl}^ But Vondel had no 
successor of equal mark. The older form of Dutch tragedy — in 
which the chorus still appeared — was, especially under the in- 
fluence of the critic A. Pels, exchanged for a close imitation of 
the Prcnch models, C orneille and Racine ; nor was the attempt 
to create a national comedy successful. Thus no national Dutch 
drama was permanently called into lif(\ 

i. Scandinavian Drama. 

Still more distinctly, the dramatic literature of the Scandi- 
navian peoples springs from foreign growths. In Denmark, 
Deammrk beginnings of the drama in the plays of 

the schoolmaster ('hr. Hansen recall the mixture of 
religious and farcical elements in contemporary German efforts, 
the drama in the latter half of the i6th century remained essen- 
tially scholastic, and treated .scriptural or classical subjects, 
chiefly in the Latin tongue. J, Ranch (1530-1607) and H. S. 
Sthen were authors of this type. But often in the course of the 
17th century, German and French had become the tongues of 
Danish literature and of the Danish theatre ; in the i8lh Den- 
mark could boast a comic dramatist of thorough (»riginality 
and of a wholly national cast. L. Ilolbcrg, one of the most note- 
worthy comic poets of modern literature, not only marks an 
epoch in the dramatic literature of his native land, but he 
contributed to overthrow the trivialities of the German stage 
in its worst period, which he satirized with merciless humour,^ 
and set an example, never surpassed, of a series of comedies ^ 
deriving their types from popular life and ridiculing with healthy 
directness those vices and follies which are the proper theme 
of the most widely effective species of the comic drama. Among 

* Aluta ; Asotus ; Hecastus^ &c. 

® Gysbrecht van Aemstel\ Lucifer, * Ulysses of tthaca. 

^ The Politician-Tinman ; Jean de France or Ham Franzen ; 
The Lying-In ^ &c. 


his followers, P. A. Heiberg is specially noted. Under the 
influence of the Romantic school, whose influence has nowhere 
proved so long-lived as in the Scandinavian north, A. Ohlen- 
schlager began a new era of Danish literature. His productivity, 
which belongs partly to his native and partly to German literary 
hi.story, turned from foreign to native themes ; and other 
writers followed him in his endeavours to revive the figures of 
Northern heroic legend. Bii t these themes have in their 
turn given way in the Scandinavian theatre to subjects modcTo 
coming nearer home to the popular consciousness, 
and treated with a direct appeal to the common^'’""'** 
experience of human life, and with a searching insight into the 
actual motives of human action. The most remarkable nu)ve- 
ment to be noted in the history of the Scandinavian drama, 
and one of the most widely effective of those which mark the 
more recent history of the Western drama in general, had its 
origin in Norway. Two Norwegian dramatists, H. Ibsen and 
Bjornsterne Bjornson, standing as it were side by side, though 
by no means always judging eye to eye, have vitally influenced 
the whole course of modern dramatic literature in the direction 
of a fearlessly candid and close delineation of human nature. 
The lesser of the pair in inventive genius, and in the, power of 
exhibiting with scornful defiance the conflict between soul and 
circumstance, but the stronger by virtue of the conviction of 
hope which lies at the root of achievement, is Bjornson.** Ili.sen's 
long career as a dramatist exhibits a succession of miuiy changes, 
but at no point any failure in the self-trust of his genius. His 
early masterpieces wtTe dramatic only in form.'^ His world- 
drama of Emperor and Galilean was still unsuited to a stage 
rarely trodder» to much purpose by idealists of Julian’s ts|>e. 
The Ixiginnings of his real and revolutionary significance as a 
dramatist date from the production of his first plays of con- 
temporary life, the admiralile satirical comedy The Pillars of 
Society (1877), the subtle domestic drama A Doll's House (1879), 
and the powerful but repellent Ghosts (1881),*^ which last, with 
the effects of its appearance, modern dramatics literature may 
even to this day l)e said to have failed altogether to assimilate. 
Ibsen’s later prost; comedies — (verse, he writes, has immensely 
daniaged the art of acting, and a tragedy in iambics belongs to the 
species Dodo) — for tlu; most part written during an exile which 
accounts for the note of isolation so audil.)le in many of them, 
succeeded one another at regular biennial intervals, growing more 
and more abrupt in form, cruel in method, and intense in ele- 
mental dramatic force. The prophet at last spoke to a listening 
world, but without the amplitude, the grace and the wholc- 
lieartedness which are necessary for subduing it. But it may be 
long Ixifore the art which he had chosen as the vehicle of Jiis 
comments on human life and society altogether ceases to show 
the impress of his genius. 

/. Drama of the Slav Peoples. 

As to the history of the Slav drama, only a few hints can be 
here given. Its origins lia\'e not yet — at least in works accessible 
to Western students - b(ien authoritatively traced. 'I’he Russian 
drama in its earliest or religious lieginnings is stated to have 
been introduced from Boland early in the 12th century' ; and, 
again, it would seem that, when the influence of the Renaissance 
touched the east of Europe, the religious drama was cultivated 
in Boland in the 16th, but did not find its way into Russia 
till the i7t:h century. It is probable that the species was, like so 
many other elements of culture, imported into the Carpathian 
lands in the 15th or r6th century from Germany. How far 
indigenous growths, such as the Russian popular puppet-show 
called vertep, which about the middle of the 17th century began 
to treat secular and popular themes, helped to foster dramatic 
tendencies and tastes, cannot here be estimated. The: rc’gular 
drama of eastern Europe is to all intents and purposes of Western 
origin. Thus, the history of the Bolish drama may be fairly 

® Aladdin ; Corregio. 

® Maria Stuart ; A Bankruptcy \ Leonarda. 

7 Brand ; Peer Cynt. 

® Samfundets StOUere ; Et Dttkkehfem ; Cengangerc. 
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dated as beginning with the reign of the last king of Poland, 
Stanislaus II. Augustus, who in 1765 solemnly opened a national 
theatre at Warsaw. This institution was carried on 
* ’ till the fatal year 1794, and .saw the production of 
a con.siderable number of Polish plays, mostly translated or 
adapted, but in part original — as in the case of one or two of 
tho.se from the active pen of the secretary to the educational 
commission, Zablonski. But it was not till ahcr the last partition 
that, paradoxically though not wholly out of accordance witli 
the history of the relations between political and literary 
history, the attempts of W. Bogulaw.sk i and J. N. Kaminski to 
establish and carry on a Polish national theatre were crowned 
with success. Its literary mainstay was a gifted Franco-Pole, 
Count Alexander Fredro (1793-1876), who in the period between 
the Napoleonic revival and the long exodus fathered a long-lived 
species of modern Polish comedy, French in origin (for Fredro 
was a true disciple of MolicVe), and wholly out of contact with 
the sentiment that survived in the a.shes of a doomed nation.' 
His complaint as to the exiguity of the Polish literary public — a 
brace of theatres and a btiokseller’s handcart — may have been 
premature ; but a national drama was most cerUiinly impossible 
in a denationalized and dismembered land, in whose historic 
c '.pital the theatre in which Polish plays continued to be produced 
seemed garrisoned by Cossack officers. 

Much in the same way, though with a characteristic difference, 
the Russian regular drama had its origin in the cadet corps at 
Ruuian Petersburg, a pupil of which, A. Sumarokov (1718- 
1777), has been regarded as the founder of the modem 
Russian theatre. As a tragic poet he seems to have imitated 
Racitie and Voltaire, though treating themes from the national 
history' , among others the famous dramatic subject of the False 
Denuitrius. He also translated Hamlft. As a (X)mic dramatist 
he is stated to have been less popular than as a tragedian ; yet 
it is in comedy that he would seem to have had the most note- 
worthy successors. Among these it is impossible to pass by the 
empre.ss Catherine II., whose comedies .seem to have been satirical 
sketches of the follies and foibles of her subjects, and who in one 
comedy as w(dl as in a tragedy had the courage to imitate 
Shakespeare. Comedy aiming at social satire long continued 
to temper the conditions of Russian society, and had representa- 
tives of mark in such writers as A. N. Ostrov.sky of Moscow and 
Griboyedov, the author of Core ct uma. 

In any survey of the Slav drama that of the Czech peoples, 
whose national coascioiisness has so fully reawakened, must not 
be overlooked. A ('zech theatre was called into life at Pntgiic 
as early as the i8th century; and in the 19th its demands, 
centring in a sense of nationality, were met by J. N. Stepinek 
(1783 -1844), W. C. Kliepera (1792-1859) and J. C. Tyl(i8o8- 
1856) ; and later writers continued to make use of the sfcige for 
a propaganda of historical as well as political significance, 

Uiiu.ior.RAiMiY. — Tlu' iollowing work.s tivat tlu? tlieory of j 

the (Iniin.’L and the dramatic art, together with the iirinciplcs of j 
clrainatiirgy and of the art of acting. Works which have referenci- 
to the drama of a particular period or of a jiarticular nation only arc 
mentioned sirpanitely. Works which «J<?€il wdth .s]x*cial autliors 
only have l>cvn intentionally omitted in this hibliograpliy, a.s being 
mentioned in tlu* articles in the several aiitliors. 

Aristotle’s J\wti(s (text and tninsl. by S. H. Butcher, London, 
1895; transl. by T. Twining, Ixnulon, 1812; see al.so Donald.son’s 
Theatre of the Greeks) ; H. Itaunigart, Aristoteles, Lessiug, u. Goethe, 
Oher das ethische u. dsthetische Princip der Tragodie (Leipzig, 1877) ; 
II. A. Biiilhaupt, t)ramatmgic dcs Schaiuipiels (4 vols., Oldenburg 
n. lAnpzig, ; L. Campbell, Tragic Drama in Aeschylus, 

Sophocles and Shakespeare (London, 1904) : I *. Corneille, Discours du 
poeme dramatique — de la tragddie — -dcs trois unites^ (Euvtes, vol. i, 
(I’aiis, 1802) ; \V. L. Courtney, The Idea of Tragedy in Ancient and 
Modern Ihania (Westminster, 1900) ; Diderot, De la pocste drama- 
tiaue. Enlretiens snr le Fils Naturcl, (Euvres completes, vii, (Paris, 
1875); J. Dryden, Essay of Dramatic Poesy and other critical 
essays of J. Dryden, ed. W. 1 *. Ker, 2 vols., Oxfonl, 19 <k>) ; 

<}. Frcytag, Die Technik dcs Dramas (5th ed., I.eipzig, 18S0) ; 
Ci. W. F. Hegel, VoHesungen uhet Asthclik, ed. H. G. Hotho, l>d. 3, 
tdiap. iii. c. Diedtamaiischc Poesie (Werke, x. 3 ; Berlin, 1838) ; 
G. Larroiimet, Etudes d' histone ct de critique dramatiques, 2 ser. 
(Paris, 1892 - 1899) ; G. E. Lessing, Hamburgischc Dramaturgic. 

^ Pun Jowialski ; Oludki i Poeta {The M isanthrope and, the Poet). 


Erlduierl von E, Schroier «. E. Thiele (Halle, 1877) ; Maierialien zu 
Lessing’s Hamhurgische Dramaturgic, von tV. Cosack (Paderbom, 
1876) ; G. H. Lewes, On Actors and the Art of Acting (London, 1875) ; 
Sir T. Martin, Essays on the Drama (London, 1874) ; K. Mantzius, 
History of Theatrical Art in Ancient and Modern Times, transl. by 
L. von Cossel (London, 1903, &c.) ; G. Meredith, Essay on Comedy 
(Wcstmin.stcr, 1897) ; R. Prolss, Katechismus det Dramaturgic 
(Leipzig, 1877) ; H. T. Rotschcr, Die Kunst der dramatischen Dar- 
stellung (3 vols., Berlin, 1841-1846) ; Jahrhucher fikr dramatische 
Kunst u. Literatur (Berlin and Frankfort, 1848-1849) ; P. de Saint- 
Victor, Les Deux Masques, tragddie — comidie (3rd ed., 3 vols., l*aris, 
i88t, &c.) ; Saint-Marc Girardin, Cours de litUrature dramatique 
I (7th ed., 5 vols , Paris, 1868) ; A. W. von Schlegel, Lectures on 
dramatic Art and Literature (Eng. transl., London, 1846) ; Sir W. 
Scott, Essays on Chivalry, Romance and the Drama (including his 
article “ Drama ” written for the Supidenient to the 4th edition of 
the Ency. Brit., and reprinted in the 5tli, 6th, 7th and 8th editions) ; 
F. T. VLsclier, Asthetik, vol. iv. (Stuttgart, 1857). 

Tlic fullest general history of the drama extant is J. I-. Klein's 
Geschichte des Dramas, 13 vols. and index (Leipzig, 1865-1886). 
Sec al.so, for encyclopaedic information, W. Davenport Adams, A 
Dictionary of the Drama, vol. i. (London, 1904) ; C. M. E. Bi*qiu;t, 
Encyclopedic de I’ art dramatique (Paris, 1886) ; A. Pougin, Diction- 
naire historique ct pittoresque du thedtre et dcs arts qui s’y rattachent 
(Paris, 1885). 

The drama of the Eastern nations is generally treated in A. P 
Brozzi, I'catri c spettacoli dei popoli orientali Ebrci, A rain, Persani, 
Tudiani, Cinesi, Giapponesi e Giavanesi (Milan, 1887) ; Comte J. A. 
dt? Gobineau, Les Religions ct les philosophies dans V A sic centralc 
(2nd ed., Paris, 1866). 

The following works deal with the Indian drama : — M. Schuyler, 
Bibliography of the Sanskrit Drama (Columbia Univ., Indo-Iranian, 
ser. iii.. New York, 1906) ; H. H. Wilson, Select Specimens of the 
Theatre of the Hindus, transl. from the original Sanskrit (with intro- 
duction on the dramatic system of the Hindus), 3rd cd., 2 vols. 
(I..ondon, 1871); S. Levi, Le Thedtre indien (supplements Wilson) 
(Paris, i8i)i). 

For CJhne.se: — 'J'seheng-Ki-Tong, Le Tlu dire dcs Chinois (Pai i.s, 
1886) ; see al.so M. A. Culcs, History of Chinese Literature (T-ondon, 
I 9 »J)* 

For Japanese : — ('. Florcnz, Gesch. d. japan. IJtleratur, vol. i. i 
(l^hpzig, 1905) ; .sec also F. Brinkley, Japan, its History, .hts and 
Literature, vol. iii. (Boston and Tokyo, lyoi). 

For Persian : — A. Chodzko, Thedtre persan, Choix de teazies oit 
dramas, traduits pour la prcmi(>rc fois du persan par .A. Chodrko (Pari.s, 
1878) ; E. Montet, Le Th/dtre en Perse (Geneva, t888) ; Sir L. iVlly. 
'The Miracle Play of Hasan and Husain, collected from oral tradition ; 
revised with explanatory notes by A . .V. Wollaston (2 vol.s., London, 1879). 

Of works treating of the ancient Greek and Roman drama only 
a small selection can be given here. In tJie case; of tluj Greek drama, 
the chief histori(‘s of literatim’ such as Ci. Benihanly's, K. (.). 
Muller’s (Eng. Ir. by Sir G. C. Lewis, with continiiaiiou by J. W. 
Donaklson) and G. Murray's • and general liisiories such as Grote's, 
Thirlwall's, Curtiiis’s, &C. — should also be consulted ; and Jbr the 
administration and hnance of the Attic theatre, Boeckh’s Public 
Economy of Athens, Eng. tr. (Ixindon, 1842). Much useful infor- 
mation w'ill be found in A Companion to Greek Studies, ed. by L. 
WhibJey (Cambridge, 1905). The standard collecti\’c edition of the 
ancient Greek dramatic po(5ts is tlio Po'elae sccnici Grace i, ed. C. W. 
Dindorf (5th cd., Leipzig, 1869), and that of the Comic poets A. 
Meineke’s Historia criticn comicorum Graecoium. Cum fragmenlis 
(3 vols., Berlin, 1839-1857). Ari.stotlc's Poetics, cited aliove, will 
of course be consiilti’d for tlie theory of the Greek drama in particular ; 
and much valuable critical mailer will be found in passages of 
Bentley’s P/ia/a/'fi' (1699), which arc reprinted in Donaldson’s 'Theatre 
of the Greeks. The following later works, some of which treat of the 
ancient ckussical drama in general, may be noted : — E. A. ('haignet, 
La 'Tragedie grecque (Paris, 1877) ; J. Denys, Ifistoire de la cotnedic 
grccque (2 vols., Paris, 1886) ; J. W. Donaldson, The Theatre of the 
Greeks (7th ed., Loudon, i860) ; Du Meril, Ilisloire de la comedie. 
Pvriode primitive (Paris, 1864) ; Histoive de la comddie ancienne 
(Paris, 1869) ; A. E. Haigh, The Tragic Drama of the Greeks (Oxford, 
1896) ; The Attic Theatre (Oxford, 1898) ; G. Korting, Gesch. des 
Theaters in scinen Beziehungen znr Kunstentwickehmg der drania- 
tischen DicMkunst, Bd. i. Gesch. des griechischen u. romischen Theaters 
(Paderbom, 1897) ; R. G. Moulton, The Ancient Classical Drama 
(Oxford, 1898) ; M. Patin, Etude sur les tragiques grecs (3 vols., Paris, 
1861); C. M. Kapp, Gesch. des griechischen Schauspiels vont Stand- 
punht der dramatischen Kunst (Tiibingeii, 1862) ; II. Weil, Etudes 
sur le dramc antique (I*aris, 1897); F. G. Wclcker, “ Dio griechischen 
Iragodien, mit Riicksicht auf den qhschen Cyklus” (Rhein. Mus. 
Suppl. ii.) 3 pts. (Bonn, 1839-1841). 

In addition to the W'orks of individual Roman dramatists, and 
critical writings concerning them, .see Scaenicae Romanorum po'esis 
fragmrnta, 2 vols. (I. Tragic, TI. Comic) ed. by O. Ribbcck (3rd cd., 
lA’ipzig, 1897-1898). W. S. Teuflfel’s History of Roman Literature, 
Eng. tr. (2 vols., T.ondon, 1891-1892), and M. Schanz’ Gesch. der 
romischen Litteratur his Justinian (2 vols., Munich, 1890-1892), may 
be consulted for a complete view of the course of the Roman drama. 
For its later developments consult Dean Mcri vale's History of the 
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Ramans under the Empire^ and S. Dill's Roman Society in the Last 
Days of the Western Empire (London, 1898). See also L. Friedlander, 
DarsteUungen aus der Sittengeschichte Roms, 6th cd., vol. ii. (Leipzig, 
1889) ; M. Meyer, ^tude surle thidtrelatin (Paris, 1847) ; O. Riblieck, 
Die rdmische Tragddie im Zeitalter der Republik (Leipzig, 1875). 

The following works treat of the medieval drama, religious or 
secular, of its origins and of usages connected with it : — H. Anz, Die 
lateinischen Magierspiele (Leipzig, 1905) ; E. K. Chambers, 7 'he 
Medieval Stage (2 vols., Oxforcl, 1903)1 with full bibliography ; E. do 
Coussemaker, Drames liturgiques du moyen dge (I’aris, 1861) ; du 
M6ril, Theatri liturgid quae Latina supersunt monumenta (Caen and 
Paris, 1849) ; C. A. Rase, Miracle Plays and Sacred Dramas (Eng. 
tr.), (London, 1880) ; Hilarius, Versus et ludi, ed. Champollioii- 
Figeac (Paris, 1838) ; R. Froning, Das Drama des Mittelalters 
(3 vols., Stuttgart, 1891, &c.) ; Edwin Norris, Ancient Cornish 
Drama (ed. and tr. 2 vols.. 1859) ; \V. Hone, Ancient Mysteries 
Described (London, 1823) ; A. von Keller, Fastnachtsspiele aus dem 
IS* Jahrhundert (Stuttgart, 1858) ; C. Magnin, Les Origines du thtdlre 
moderns, vol. i. only (I’aris, 1838) ; F. J. Mono, Schauspiele des 
Mittelalters (2 vols., Karlsruhe, 1846): A. Reiners, Die Tropen-, 
Prosen^ u. Prafations-Gesdnge (Luxemburg, 1884) ; ]. dc Rothschild, 
Le Mistire du Viel Testament, ed. J. dc Rothschild (6 vols., Paris, 
i8;r8-T89T) ; M. Sepet, Le Drame chrHien au moyen dge (Paris, 1878) ; 
Origines catholiaues du thSdtre modems. Les drames liturgiques 
(Paris, 1901) ; T. Wright, Early Mysteries and other Latin Poems of 
the 12th and i^th Centuries (London, 1838) ; C. A. G. von Zezschwitz, 
Das mittelalterliche Drama (Leipzig, i88t). 

For French medieval drama m particular: — L. Cledat, Le Thddtre 
en France au moyen dge (I'aris, 1896) ; E. Fournier, Le TMdtrc 
franQais avant la Renaissance (Paris, 1872) ; Miracles de Notre 
Dame par personnages, ed. G. l*aris and D. RolK^^t (8 vols., Paris, 
1876-1893) ; L. J. N. Monmerque and F. Michel, Thddtre franfais 
au moyen dge (l*aris, 1839) ; L. Petit de Jullcville, Histoire du 
Ihddlre en France au moyen dge (5 vols., Paris, 1880-1886) ; E. L. N. 
Viollet-le-Duc, Ancien Th&dtre franfais (10 vols., Paris, 1854-1857). 

For the medieval Italian in particular: A. d ’Ancona, Sucre 
rappresentazioni dei secoli XI V., XV. e XVI. (Florence, 1872). 

For medieval English in particular : — Aim, English Alysteries 
and Miracle Plays (Trdves, 1867) ; S. W. Clarke, The Miracle Play 
in England (London, 1897) ; F. W. Fairholt, Lord Mayors* Pageants, 
2 vols. (l*crcy Soc.) (F-ondon, 1843-1844) ; A. W, Pollard, English 
Miracle Plays, Aloralitics and Interludes (3rd ed., Oxford, 1898) ; 
Chester Plays, ed. T. Wright, 2 vols. (Shake.siieare Soc.) (London, 
1843), rc-cd. by H, Deimlihg (part only) (E.E.T.S.) (London, 1893) ; 
Coventry Plays, Ludns Coventriac, ed. J. O. llalliwell (-Phillipps) 
(Shakespeare Soc.) (London, 1841); Coventry Plays. Dissertation 
im the pageants or mysteries at Coventry, by T. Sharp (Coventry, 
1825) ; Digby Plays, e<]. F. J. Furnivall (E.E.T.S.) (Ixindon, 1896) ; 
Towneley Mysteries, ed. G. England and A. W. Pollard (E.E.T.S.) 
(London, 1897) ; York Plays, ed. L. T. Smith (Oxford, 1885). 

For the German in particular : — F. J . JVJone, Altteutsche Sihauspielc 
(Quedlinburg, 1841) ; IT, Reidt, Das geistliche Schauspiel des Mittel- 
alters in Deutschland (Frankfort, 1868) ; E. Wilken, Gesch. der 
geistlichcn Spiele in Deutschland (Gottingen, 1872). 

The revival of the classical drama in the Renaissance age is 
treated in P. Bahlniann’s Die Erneuerer des antiken Dramas und 
ihre ersten dramatischen Versuche, 1^1414^8 (Miiiister, 1896); A. 
Chassang’s Des essais dramatiques imites de VantiquiU au XI l 
et XV* si^cle (Paris, 1852) ; and in V. de Amitis’ L* Imitazione latina 
nella commedia del XVI. secolo (Pisa, 1871). 

Both the medieval and portions of the later drama are treated in 
W. Clo(;tta, Beitrdge zur LitteraPurgesrhichte des Mittelalters und der 
Renaissance (2 vols., Halle, 1890-1892) ; W. Creizenach, Geschichte 
des neueren Dramas, vols. i.-iii. (Halle, 1893-1903) ; R. Prolss, 
Geschichte des neueren Dramas (3 vols., T.ei]>zig, 1881-1883). See 
also L.-V. Gofilot, Le Thddtre au college, du moyen dge d nos jours, 
l^eface par J ules Clarctie (I’aris, 1907). 

The history of the modern Italian drama, in its various stages, is 
treated by A. d’Ancona, Origini del teatro italiano (2ii(l ed., 2 vols., 
Turin, 1891) ; J. Dornis, Le Thddtre italien contemporain (Paris, 1904) ; 
H. Lyonnet, Le Thddtre en Italic (Paris, 1900) ; L. Riccoboni, Histoire 
du thddtre italien (2 vols., Rome, 1728 - 1731) ; J. C. Walker, Historical 
Memoir on Italian Tragedy (London, 1799). See also A. Gaspary, 
History of Early Italian Literature, transl. by H. Oelsner (Ixindon, 
1901). 

Some information as to the modern Greek drama is given in 
R. Nicolai, Geschichte der neugriechischen Literatur (I^ipzig, 1876). 

Modem Spanish drama:— M. A. Fee, Etudes sur V ancien thddtre 
espagnol (l»aris, 1873) ; A. Gassier, Le Thddtre espagnol (Paris, 1898) ; 
G. II. Lewes, The Spanish Drama (Tx)ndon, 1846) ; H. Lyonnet, Le 
Thd^e en Espagne (Paris, 1897); A. Schaffer, Gesch. des spanischen 
Nationaldramas (2 vols., Leipzig, 1890) ; L. dc Viel-Castel, Essai 
sur le thddtre espagnol (2 vols., Paris, 1882). See also G. Ticknor, 
History of Spanish Literature (3 vols., London, 1863). 

Modem Portuguese : — H. Lyonnet, Le Thddtre au Portugal (Paris, 
1898) ; sec also K. von Rtdnhardstocttncr's Portugiesische Literatur - 
geschichte (Sammlung Gaschen) (l.eipzig, 1904), which contains a 
useful bibliography. 

R^ular French drama (tragedy and comedy) : — F. Brunctifere, 
Les Epoques du thddtre frangais, idj^r-iS^o (Paris, 1892) ; E. Chaslcs, 


La Comddie en France au XV P siecle (Paris, 1862); £. Faguet, La 
Tragddie frangaise au XVP sidcle (I’aris, 1883) ; A. Filon, The 
Modern trench Drama (London, 1898); V. Foumel, Le Thddtre au 
XVII* sidcle (Paris, 1892); E. Fournier, Le Thddtre frangais au 
XVI* et au XVII* sidcle (2 vols., Paris, s.d.) ; F. Hawkins, Annals 
of the French Stage (London, 1884) ; H. Lucas, Hist, philosophique 
et littdraire du thddtre frangais depuis son originc (3 vols., Paris) ; 
Parfait, Hist, du thddtre frangais (15 vols., Paris, 1745-1749); L. 
Petit dc Jullcville, Le thddtre en France depuis ses origines jusqu*d 
nos jours (Paris, 1899) ; E. Rigal, Le thddtre frangais avant la pdriode 
classique (Paris, 1901) ; E. Roy, Etudes sur le thddtre frangais du 
XV* et du XVI* sidcle (Dijon, 1901). 

The connexion between the Italian and French theatre in the 


17th century is traced in L. Muland, Moliere et la comddie italiemie 
(2nd ed., Paris, 1867). See also J. C. Demogeot’s, H. von Latin’s 
and Saintsbury's histories of French LUetalurc. 

Of the ample literature concerned with the modem English drama 
the following works may be s]>ecial]y mentioned, as dealing with 
the entire range of the English drama, or with more than one of its 
periods: — D. E. Baker, Biographia dramatua (continued to 1811 
by J. Reed and S. Jones) (3 vols., London, 1812) ; J. P. Collier, 
History of English Dramatic Poetry, new ed. (3 vols., London, 1879) ; 
C. Dibdin, A complete History of the English Stage (5 vols., Ixindon, 
t8oo) ; j. J. Jusserand, Le 'Thddtre en Angleterre (2iul ed., Paris, 1 881) ; 
G. l.angbaim;. Lives and Characters of the English Dramatic Poets 
(Txindon, 1699) ; The Poetical Register ; or lives and characters of 
the Engli.sh dramatick poets (London, 1719) ; C. M. Rapp, Studien 
alter das englische Theater, 2 parts (Tiiliiiigen, 18O2) ; " G. S. B.”, 
Study of the Prologue and Epilogue in English Literature (Ix)ndon, 
1884) ; The 'Thespian Dictionary ; or dramatic biography of the 
iSth century (I^^ndon, 1802) ; A. W. Ward, History of English 
Dramatic Literature to the Death of Queen Anne (2nd 3 vols., 
l^ndon, 1899) ; sere also the histories of Engli.sh Literature 01 Poetry, 
by WartoTi, Taiiie, ten Brinck, Courthope, Saiiitsbury, iVc. 

The following works contain the most complete lists of English 
plays : —W. W. Greg, A List of English Plays written before 1643 and 
published before tyoo (Bibliogr. Soc.) (London, 1900) ; J. O. Halliwell 
(-Phillipps), Dictionary of Old English Plays (i.onflon, a8f>o) ; W. C. 
Hazlitt, A Manual for the Collector and A mateur of Old English Plays 
(London, 1892) ; R. W. Low'e, Bibliographical Account of English 
Dramatic Literature (London, 1888) is a valuable handbook for the 
whole of English theatrical literature and matters connected with it. 
Tin* uniqiur work of Genest, Some Account of the English Stage from 
j6()O i8so (10 vols., Bath, 1832), includcrs, witli a chronological 
.series of jilays acted on the English stage, notices of unacted plays, 
and critical remarks on ])lays and actors. " A (.tjni|)leal List " of 
English dramatic poets and ]>lays to J747 was published with T. 
Whiiicop’s Srattdcrheg in that: year. 

The foil 'vving are the jirincijial collections of English plays — 
Ancient British Drama, etl. Sir W. Scott (3 vols., Ixmdon, 1810) ; 
Modern British Drama, ed. Sir W. Scott (5 vols., London, 1811) ; 
W. Bang, Malerialien zur Kunde des liUetcn englischen Dramas 
(Louvain, 1902, &c.) ; A. H. Biillen, Collection of Old English Plays 
(4 voLs., London, 1882) ; R. Dodsley, A Select Collection of Old Plays, 
4th ed. by W. C. Hazlitt (15 vols., Ix)iidon, i874-i87()) ; Dramatists 
of the Restoration (14 vols., Edinburgh, 1872-1879) ; Early English 
Dramatists, ed. J. S. Farmer (London, i9f>5» I C. M. Gayley, 
Representative English Comedies (vol. i., New York, 1903); 1. 

Hawkins, Origin of the English Drama (3 vols., Oxford, 1773) ; 
Mrs lnchl>ald, British Theatre, new ed. (20 vols., London, 1824), 
Alodern Theatre (10 vols., Ixmdon. 1811), Collection of Puucs and 
Afterpieces (7 voLs., London, 1815) ; Malone Socitdy publications 
(London, 1907, etc.) ; J . M. Manly, Specimens of the J*re- Shakespearean 
Drama (3 vols., London, 1897) ; Alermaid Series of Old Dramatists, 
ed. Havelock Ellis (London, 1887, Ac.) ; Old English Drama (2 vols., 
Ixindon, 1825) ; Pearson's Reprints of Elizabethan and Jacobean 


Plays (Ixindon, 187T, &c.). 

The following deal w'itli the Elizabidhan and Jacobean draiua in 
especial: — W. Creizenach, Die Schauspiele der englischen homo- 
dianten (Berlin, 1895) ; J. W. Cunliffe, The Influence of Seneca on 
Elizabethan 'Tragedy (I-ondon, 1893) ; F. G. Fleay, A Chronicle 
History of the London Stage, (Tendon, 1890), A Bio- 

graphical Chronicle of the English Drama, *^* 4 ^ (I x^ndon, 1891) ; 
W. C. Hazlitt, The English Drama and Stage under the I udor and 
Stuart Princes, 1543-^4 (London, 18O9) ; VV. Hazlitt, Dramatic 
Literature of the Age of Elizabeth {Works, ed. A. R. Waller, vol. v.) 
(T.ondon, 1902) ; A. F. von Scliack, Die englischen Dramatiker vor, 
nehen, und nach Shakespeare (Stuttgart, 1893); J- Symonds, 
Shakspere’s Predecessors in the English Drama (London, 1884). 

A.s to tlie Lcitin academical drama of the Elizabethan age see 
G. B. Churchill and W. Keller, " Die latein. Universitats-Draincn 
Englands in der Zeit d. Konigin Elizabeth " in Jahrhuck der deuischen 
Shakespeare-Gesellschaft. For a short bibliography of the <^>xf«rd 
academical drama, i 547 ~i^*f^ 3 » introduction to Miss M. L. 

I-cc*s edition of Narcissus (London, 1893). A list of Oxford plays 
wili also be found in Notes and Queries, scr. vii., vol. n. Iw a list 
of Cambridge plays from 1534 to 1O71, the writer of this article is 
indebted to Prof. G. C. Moore-Smith of the university of Sheffield. 

For an account of thcMask seeR.Brotanek,Dnf en^tschen Masken- 
spiele (Vienna and Leipzig, 1902) ; H. A. Evans, English Masques 
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(London, 1897); W. W. Greg, A List of Masques, Pageants, 6*^. 
(Bibltogr. Soc.) (London, 1902). 

As to early London theatres see T. F. Ordish, Early London 
Theatres (London, 1894). 

Some information as to puppet-plays, &c.. will be found in Henry 
Morley’s Memoirs of Bartholomew Pair (London, 1859). 

Among earlier critical essays on the Elizabethan and Stuart 
drama should be mentioned those of Sir Philip Sidney, G. Putten- 
ham and W. Webbe, T. Rymer and Dryden. For recent essays and 
notes on the Elizalx.'than drama in general, see, besides the essays 
of Coleridge, l^imb (including the introductory remarks in the 
Specimens), Ha/lilL, &c., and the remarkable series of articles in the 
Retrospective Review (1820-1828), the Publications and Transactions 
of the Old and New Shakespeare Societies (1841, &c. ; 1874, &c.), 
which also contain reprints of early works of great im|)ortancc for 
the history of the Elizabethan drama and stage, such as Hcnslowe’s 
Diary, &c., the Jahrhuch der deutschen Shahespeare-Gesellschaft 
(1865, &c.)» as well as the German journals Anglia, Englische Studien, 
&c.. and the Modern Language Review (Cambridge). 

7 'he later English drama from the reopening of the theatres (1660) 
is tn^ated in L. N. Chase, The English Heroic Play (New York, 1903) ; 
C. Cibber, Apology for the Life of C. Cibber, written by himsdf, new 
ed. by R. W. Lowe (2 vols., London, 1889), who has also edited 
Churchill's Rosciad and Apology {Ijondon, 1891); J. Doran, Their 
Majesties* Servants : annals of the English Stage (3 vols., Ixmdon, 
1888) ; A. Filon, Le Thddtre anglais : hier, aujourd'hui, demain 
(Paris, 1896) ; W. Hazlitt, A View of the English Stage {Works, cd. 
A. R. Waller, vol. viii.) (London, 1903) ; W. Nicholson, The Struggle 
for a Free Stage in London (Westminster, I9<»7). 

The following treat of the modern Gernuin drama in particular 
periods : ~-R. l-^rolss, Gesch. der deutschen Schauspielknnst von den 
Anfdngen bis tS^o (Leipzig, 1900); R. E. l*rutz, Vorlesungen iiber 
die Geschichte des deutschen Theaters (Berlin, 1847) ; R. Froning, 
Das Drama der Reformationszeit (Stuttgart, 1900) ; C. Heine, Das 
Schauspiel der deutschen Wanderbuhne vor Gottsched (Halle, 1889). 
J. Minor, Schicksalstragodie in ihren Hauplvertretern (Frankfort, 
1883); M. Martersteig, Das deutsche Theater im Jahrh. 

g .eipzig, 1904). See also G. G. Gt^rvinus, Geschichte der deutschen 
ichtung (5th ed., 5 vols., Leipzig, 1871-1874) ; and the literary 
histories of K. Goedeke {Grundriss), A. Koberstein, &c. A special 
aspect of the drama in modern (k^rmany is dealt with in P. Bahlmann, 
Die lateinischen Dramen von Wimpheling's Stylpho bis zur Mitte des 
XV Jahrhunderts, i^So-jjjo (Munster, 1893), and the sairie 
author’s Jesuiten-Dramen der niederrheinischen Ordensprovinz 
(Leipzig, 1896). 

The standard history of the modem German stage is Eduard 
Devhent, Gesch, der deutschen Schauspielknnst (2 vols., I.eipzig, 
1848-1801) ; see also R. Priilss, Gesch. der deutschen Schauspielkunst 
von den Anfdngen bis jS^o (Leipzig, 1900) ; O. G. Fliiggen, Bio- 
graphisches Biihnen-J. exikon der deutschen Theater (Munich, 1892). 

A good account of the history of the Dutch drama is F. von 
Hellwald’s Geschichte des holldndischen Theaters (Rotterdam, 1874). 
See also the authorities under J. van den Vondel. 

Information concerning the Danish drama will bo found in the 
autobiographies of Holberg, Olilenschlager and Andersen ; si*e also 
vol. i. of G. Hrandcs’s Main Currents in Nineteenth Century Literature 
(Eng. tr., London, 1901). As to the modem Norwegian drama see 
the same writiT’s fbscn-Bjiirnson Studies (Eng. tr., London, 1899) ; 
alsoE. Tissot, Le Drame norvigien (Paris, 1893). 

I'he Rii.ssian drama is treated in P. O. Morozov’s Istoria Russhago 
Teatra {History of the Russian Theatre), voJ. i. (St Pet<!rsburg, 1889) ; 
.see also P. de Corvin, Le Thi'dtrc cn Russie (Paris, 1890). A. Bruckner, 
Geschichte der russischen Literatur (l.ei])7ig, 1905), may be consulted 
with advantage. Information as to the dramatic portions of other 
Slav literatures will be found in A. Pijiin and V. Spasovich’s Istoria 
Slavianshikk Literatur {History of Slavonic Literatures), German 
translation by T. lV.ch (2 vols., Lcijizig, j88^»-i884). (A. W. W.) 

DRAMBURG, a town of Germany in the kingdom of Prussia^ 
on the Dnige, a tributary of the Oder, 50 m. £. of Stettin, on 
the railway Ruhnow-Neustettin. Pop. 5800. It contains an 
Evangelical church, a gymnasium, a ho.spital and various 
administrative offices, and curries on cotton and woollen weaving, 
tanning, brewing oiid distilling. 

DRAMMEN, a seaport of Norway, in Buskerud and JarLsheig- 
Laur\dk amter (counties), at the head of Drammen Fjord, a 
western arm of Christiiinia Fjord, 33 m. by rail S.W. from 
Christiania. Pop. (1900) 23,093. Its situation, at the mouth 
of the broad Drammen river, between lofty hills, is very beautiful. 
It is the junction of railways from Christiania to Haugsund, 
Kongsberg and Hiinefos, and to Laurvik and Skien. The town 
is modern, having suffered from fires in 1866, 1870 and 1880. 
It consists of three parts : Bragernaes on the north, divided by 
the river from Stromsb and the port, Tangen, on the south. 
The prosperity of Drammen depends maiffiy on the timber 
trade ; and saw-milling is an active industxy, the logs being 


floated down the river from the upland forests. Timber and 
wood-pulp are exported (over half of each to Great Britain), 
with paper, ice and some cobalt and nickel ore. The chief 
imports are British coal and German machinery. Salmon are 
taken in the upper reaches of the Drammen. 

DRAKE, AUGUSTA THEODOSIA (1823-1894), English writer, 
was bom at Bromley, near Bow, on the 29111 of December 1823. 
Brought up in the Anglican creed, she fell under the influence of 
Tractarian teaching at Torquay, and joined the Roman Catholic 
Church in 1850. She wrote, and published anonymously, an 
essay questioning the Morality of Tractarianism, which was 
attributed to John Henry Newman. In 1852, after a prolonged 
stay in Rome, she joined the third order of St Dominic, to which 
she belonged for over forty years. She was prioress (1872-1881) 
of the Stone convent in Staffordshire, where she died on the 29th 
of April 1894. Her chief works in prose and verse are ; The 
History of Saint Dominic (1857 ; enlai^ged edition, 1891) ; The 
Life of Si Catherine of Siena (1880 ; 2nd ed., 1899); Christian 
Schools and Scholars (1867); The Knights of St John (1858); 
Songs in the Night (1876) ; and the Three Chancellors (1859), a 
sketch of the lives of William of Wykeham, William of Waynflete 
and Sir Thomas More. 

A coni])U^te list of her writings is given in the Memoir of Mother 
Francis Raphael, O.S.D., Augusta 'Theodosia Drunc, edited by B. 
Wilberforce, O.P. (London, 1895). 

DRAPER, JOHN WILLIAM (1811-1882), American scientist, 
was born at St Helen’s, near Liverpool, on the 5th of May 1811. 
He studied at Woodhousc Grove, at the University of London, 
and, after removing to America in 1832, at the medical school of 
the University of Pennsylvania in 1835-1836. In 1S37 he was 
elected professor of chemistry in the University of the City of 
New York, and was a professor in its school of medicine in 1840- 
1850, president of that school in 1850-1873, and professor of 
chemistry until 1881. He died at Hastings, New York, on the 
4lh of January 1882. He made important researches in plioto- 
chemistry, made portrait photography possible by his improve- 
ments (1839) on Daguerre’s process, and published a Text-book on 
Chemistry (1846), Text-hook on Natural Philosophy (1847), Text- 
book on Physiology (1866), and Scientific Memoirs (1878) on 
radiant energy. He is well known also as the author of The 
History of the Intellectual Development of Europe (1862), applying 
the methods of physical science to histor}'', a History of the 
American Civil War (3 vols., 1867-1870), and a History of the 
Conflict between Religion and Science (1874). 

His son, Henry Draper (1837-1882), graduated at the 
University of New York in 1858, became professor of natural 
science there in i860, and was profe.ssor of physiology (in the 
medical school) and dean of the faculty in 1866-1873. lie 
succeeded his father as professor of chemistry, but only for a 
year, dying in New York on the 20th of November 1882. Heniy* 
Draper’s most important contributions to science were made in 
spectroscopy ; he niled metal gratings in 1869-1870, made 
valuable spectrum photographs after 1871, and proved the 
presence of oxygen in the sun in a monograph of 1877. Edward 
C. Pickering carried on his study of stellar spectra with the funds 
of the Henry Draper Memorial at Harvard, endowed by his 
widow {nee Mary Anna Palmer). 

See accounts by George F. Barker in Biographical Memoirs of 
the National Academy of Science, vols. 2 and 3 (Washington, 1886, 
1888). 

DRAPER, one who deals in doth or textiles generally. The 
Fr, drap, cloth, from which drapier and Eng. “ draper ” are 
derived, is of obscure origin. It is possible that the Low Lat. 
drappus or trappus (the last form giving the Eng. “ trappings ”) 
may be connected with words such as “drub,” Ger. ireffen, 
beat ; the original sense would be fulled cloth. “ Drab,” dull, 
pale, brown, is also connected, its first meaning bei^ a cloth of 
a natural undyed colour. The Drapers’ Company is one of 
great livery companies of the city of London. The fraternity 
is of very early origin. Henry Fitz-Alwyn (d. 1212 ?), the first 
mayor of London, is said to have been a draper. The first 
charter was granted in 1364. The Drapers’ Gild was one of the 
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numerous subdivisions of the clothing trade, and appeared to 
have been confined to the retailing of woollen cloths, the linen- 
drapers forming in the 15th century a separate fraternity, 
whi^ disappeared or was merged in the greater company. It 
is usual for drapers to combine the sale of “ drapery,” of 
textiles generally, with that of millinery, hosiery, &c. In Wills 
V. Adams (reported in The Times ^ London, Nov. 20, 1908), the 
term drapery ” in a restrictive covenant was held not to include 
all goods that a draper might sell, such as furs or fur-lined goods. 

DRAUGHT (from the common Teutonic word “ to draw ” ; 
cf. Ger. Trachi, load ; the pronunciation led to the variant form 
“ draft,” now confined to certain specific meanings), the act or 
action of drawing, extending, pulling, 8:c. It is thus applied 
to animals used for drawing vehicles or loads, “ draught oxen,” 
&c., to the quantity of fish taken by one “ drag ” of a net, to 
a quantity of liquid taken or “ drawn in ” to the mouth, and to 
a current of air in a chimney, a room or other confined space. 
In furnaces the “ draught ” is “ natural ” when not increased 
artificially, or “ forced ” when increased by mechanical methods 
(see Boiler). The water a ship “ draws,” or her “ draught,” 
is the depth to which she sinks in the water as measured from 
her keel. The word was formerly used of a “ move ” in chess or 
similar games, and is thus, in the plural, the general English 
name of the game known also as “ checkers ” (sec Draughts). 
The spelling “ draft ” is generally employed in the following 
usages. It is a common term for a written order “ drawn on ” 
a banker or other holder of funds for the payment of money to a 
third person ; thus a cheque (7.?^) is a draft. A special form of 
draft is a “ banker’s draft,” an instruction by one bank to another 
bank, or to a branch of the bank making the instruction, to pay 
a sum of money to the order of a certain specified person. Other 
meanings of “ draft ” arc an outline, plan or sketch, or a pre- 
liminary drawing up of an instrument, measure, document, &c., 
which, after alteration and amendment, will be embodied in a 
final or formal shape ; an allowance made by merchants or 
importers to those w'ho sell by retail, to make up a loss incurred 
in weighing or measuring ; and a detachment or body of troops 
” drawn off ” for a specific purpose, usually a reinforcement 
from the depot or reserve units to those abroad or in the field. 
For the use of the term “ draft ” or “ draught ” in masonry and 
architecture see Drafted Masonry. 

DRAUGHTS (from A.S. dragan, to draw), a game played with 
pieces (or “ men ”) called draughtsmen on a board marked in 
squares of two alternate (colours. The game is called Checkers 
in America, and is known to the French as T^es Dames and to the 
Germans as Damcnspiel, Though the game is not mentioned in 
the Complete Gamester, nor the Academic dc jeux, and is styled a 
“ modem invention ” by Strutt, yet a somewhat .similar game 
was known to the Egyptians, some of the pieces used having 
been found in tombs at least as old as j6oo n.c., and part of 
Anect Hat-Shepsa’s board and some of her men are to be 
seen in the Egyptian gallery of the British Museum. An 
Egyptian vase also shows a lion and an antelope playing at 
draughts, with five men each, the lion making the winning move 
and seizing the bag or purse that contains the stakes. Plato 
ascribes the invention of the game of Treo-o-ot, or draughts, to 
Thoth, the Egyptian Hermes Trismegistus, and Homer represents 
Penelope’s suitors as playing it {Odyss, i. 107). In one form of 
the game as played by the Greeks there were 25 squares, and each 
player had 5 men which were probably moved along the lines. 
In another there were 4 men and 16 squares with a “ sacred 
enclosure,” a square of the .same size as the others, marked in 
the exact centre and bisected by one of the horizontal lines, 
which was knowm as the “ sacred line.” From the incident in 
the game of a piece hemmed in on this line by a rival piece 
having to be pushed forward as a last resort, arose the phrase 
“ to move the man from the sacred line ” as synonymous with 
being hard pressed. 'Iliis and other phrases based on incidents 
in the game testify to the vogue the game enjoyed in ancient 
Greece. The Roman game of Latrunculi was similar, but there 
were officers (kings in modem draughts) as well as men. When 
a player’s pieces were all hemmed in he was stale-mated, to 
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use a chess phrase {ad inciias redactus esi), and lost the game. 
Other explanations of this phrase arc, however, given (sec Les 
Jeux des anciens, by Bcctj dc FouquicTes). The fullest account 
of the Roman game is to be found in the De laude Pismtis, 
written by an anonymous contemporary of Nert) (see Calpurnius, 
Titus). Unfortunately the texts are full of obscurities, so that 
it is difficult to make any definite statements as to how Hie 
game was played. 

As early as the nth century some form of the game was 
practised by the Norsemen, for in the Icelandic saga of Grcttir 
the Strong the board and men are mentioned more than once. 

The history of the modern forms of the game starts with 
El Ingenio o juego de marro, de punto o damas, published by 
Torquemada at Valencia in 1547. Another Spaniard, Juan 
Garcia Canalejas, is said to have published in 1610 the first 
edition of his work, a better-known edition of which appeared 
in 1650. I'he third Spanish classic, that of Jo.seph Larlos Garcez, 
was printed in Madrid in 1684. It is noteworthy that in an 
illu.sLration in Garcez’s book the pieces depicted resemble some- 
what some of those used by the Egyptians, and arc not unlike 
the [xiwns used in chess. 

In 1668 Pierre Mallet had published the first French work on 
the game, and elementary though his knowledge of the game 
secm«5 to have been, even in comparison with that of Canalejas 
or Garcez, the histork^al notes, rules and instructions which he 
gave, served as a basis for many later works. Mallet wrote on 
Le Jcu de dames d la fratifaise, which was almost identical with 
the modern English game. 'Fhe ()ld French game is, however, 
no longer prmrtised in France, having been superseded by Le 
Jeu de dames d la polonaise, Manoiiry gives reasons for believing 
that the latter game originated in l^iris about J727. 

About 1 736 a famous player named Laclef published the first 
book on Polish draughts, but the first important l)ook on the 
game is Manoury’s Jeu de dames d la polonaise, in the production 
of which it is said that the author had the a.ssis lance of Diderot 
and other encyrlopedisies. This book, which uf>pcarcd in 1787, 
was to the new game all that Mallet’s was to the old ]‘rench game, 
imd until the appearance of Poirson Prugneaux’s Encyclopedie 
du jeu de dames in 1855 it remained the standard authority on 
so-called Polish draughts. I’he Polish game early attained 
popularity in Holland, and in 1785 the standard Dutch work, 
Ephraim van Embden’s Verhandeling over hei Damspel, was 
produced. Tn German-speaking countries the progress of the 
new game was slower, and the works produced in the first, half 
of the 19th century generally treat of the (dder game as well as 
the Polish game. I'his is also the case with Petroff’s book 
published in St I'etersburg in 1827 ; and similarly Zongono’.s, 
which dales from 1832, deals with the new game and with the 
older Italian game. 

In 1694 H\'de wrote Historia dami ludi seu latrinadorum, 
in which he tried to prove the identity of draughts with Indus 
lalrinculorwn. This work is historical and descriptive, but con- 
tains nothing concerning the game as played in Great Britain. 
The authentic history of draughts in England commences with 
William Payne’s Introduction to the Game of Draughts, the 
dedication of which was written by Samuel Johnson. Payne’s 
games and problems were incorporated in a much more imjiortant 
work, namely Sturges’s Guide to the Came of Draughts, which 
appeared in 1800 and has gone through a score of editions. 
About this time the game was much })ractisi:d in both England 
and Scotland, but the first important pn^duction of the Scottish 
school was Drummond’s Scottish Draught Player, the first part 
of which dates from 1838, additional volumes appearing in 1851- 
1853 and 1861. In 1852 Andrew Anderson published his Game 
of Draughts Simplified. A first edition had appeared in 1848, 
but the later print is the important one, as it standardized the 
laws of the game, fixed the nomenclature of the openings, 
introduced a better arrangement of the play, and, since .Anderson 
was one of the finest players of the game, excelled in accuracy. 
In Anderson's time little was knowm about the openings com- 
mencing with any move other than 11-15, and it was not until 
more than thirty years later tliat the other openings received 
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more adequate recognition. This was done in Robertson’s 
Guide to the Game of Draughts, and perhaps better in Lees’ Guide 

(1892). 

Andrew Anderson was the first recognized British champion 
player of the game. He and Wyllie, better known as “ the herd 
laddie,” contested five matches for the honour, Anderson win- 
ning four to Wyllie’s one. After his victory in 1847 Anderson 
retired from match play and the title fell to Wyllie, who made 
the game his profession and travelled all over the English- 
speaking world to play it. In 1872 he successfully defended his 
position against Martins, the English champion, and in 1874 
against VV. R. Barker, the American champion, but two years 
later he was beaten by Yates, a young American. On the latter’s 
retirement from the game, the championship lapsed to Wyllie, 
who held it successfully until his defeat by Fcrrie, the Scottish 
champion, in 1894. Two years later Ferric was beaten in his 
turn by Richard Jordan of Edinburgh, who had just gained the 
Scottish championship ; and the new holder defeated Stewart, 
who challenged him in 1897, and successfully defended his title 
against C. F. Barker, the American champion, to meet whom he 
visited Boston in 1900 and played a drawn match. 

In 1884 the first international match between England and 
Scotland took place, and resulted in so decisive a victory for the 
northerners that the contest was not renewed for ten years. 
'ITie matches played in 1894 and 1899 also went strongly in 
favour of the Scots, but in 1903 the Englishmen gained their 
first victory. 

In 1905 a British team visited America and defeated a side 
representing the United States. 

The tournament for the Scottish championship has been held 
annually in Glasgow since 1893. The number and skill of the 
Scottish players have given this tournament its pre-eminence ; 
but if the levelling up of the standards of play in Scotland and 
England continues, the competition which is held biennially by 
the English Draughts Association is likely to rank as a serious 
rival to the Glasgow toumey. 

The English iiame , — Draughts as played now in English- 
speaking countries is a game for two persons with a board and 
twenty-four men — twelve white and twelve black — ^which at 
starting are placed as follows : the black men on the squares 
numbered i to 12, and the white men on the squares numbered 
21 to 32 on the diagram below. In printed diagrams the men are 
usually shown on the white s<]uares for the sake of clearness, 
but in actual play the black squares 
arc generally used now. In playing 
on the black s(]uares the board must 
be placed with a black square in the 
left-hand corner. The game is played 
by moving a man forward, one square 
at a time except when making a cap- 
ture, along the diagonals to the right 
or left. Thus a white man placed 
on square 18 in the diagram can 
move to 15 or 14. Each player 
moves alternately, black always 
moving first. If a player touch a 
piece he must move that piece and no other. If the piece 
cannot be moved, or if it is not the player’s turn to 
move, he forfeits the game. As soon as a man reaches 
one of the square^ farthest from his side of the board, he is 
“ crowned ” by having one of the unused or captured men of 
his own colour placed on him, and becomes a “ king,” A 
king has the power of moving and taking backwards as well as 
forwards. 

If a man is on the square adjacent to an opponent’s man, 
and there is an unoccupied square beyond, the unprotected 
man must be captured and removed from the board. Thus, if 
there is a white man on square 18, and a black man on square 
14, square 9 Ixjing vacant, and white having to move, he 
jumps over 14 and remains on square 9, and the man on 14 
is taken up. 

If two or more men are so placed that one square intervenes 


between each they may all be taken at one move. Thus if 
white having to move has a man on 28, and black men on 24, 
16 and 8, the intermediate squares and square 3 being vacant, 
white could move from 28 to 3, touching 19 and 12 en route, 
and take the men on 24, 16, and 8 ; but if there is a piece on 7 
and square 10 is vacant, the piece on 7 cannot be captured, 
for becoming a king ends the move. 

It is compulsory to take if possible. If a player can take a 
man (or a series of men) but makes a move that does not capture 
(or does not capture all that is possible), his adversary may allow 
the move to stand, or he may have the move retracted and compel 
the player to take, or he may allow the move to stand and remove 
the piece that neglected to capture from the board (called 
“ huffing ”). “ Huff and move ” go together, i,e, the player 
who huffs then makes his move. When one player has lost all 
his pieces, or has all those left on the board blocked, he loses 
the game. 

The game is drawn when neither of the players has sufficient 
advantage in force or position to enable him to win. 

The losing game, or “ first off the board,” is a form of draughts 
not much practised now by expert draught players. The player 
wins who gets all his pieces taken first. There is no ** huffing ” ; 
a player who can take must do so. 

Draughts Openings . — ^As there are seven possible first moves, with 
seven possible replies to each, or forty-nine in all, there is an abundant 
variety of openings: but as two of these (9-14,21-17 and 10-14,21-17) 
are obviously unsound, the number is really reduced to forty-seven. 
Much difference of opinion exists regarding the relative strength of 
the various openings. It was at one lime generally held that for the 
l)lack .side 11-15 was the best opening move. 

Towards the end of the 19th centiiiy this view became much 
modified, and though IJ-15 still remained the favourite, it was 
nscognizftd that 10-15, 9- 14 and 11-16 were little, if at all, inferior ; 

10- 14 a-^^d 12-16 were rightly rated as weaker than the four moves 
named al.)ove, whilst 9-13, the favourite of the “ unscientific ” 
player, was found to lie weakest of all. 

The white replies to 11-15 have gone through many vicissitudes. 
The seven possible moves have each at diilcrent times figured as the 
general favourite. Thus 24-19, which analysis proved to be the 
weakc.st of the seven, was at one period described by the titk; of 
“ Wyllie’s Invincible.” In course of time it came to be regarded as 
decidedly weak, and its name was altered to the less pretentious 
title of ” Second Double Corner.” In the Scottish 'rouniament of 
1894 this opening was played between Ferrie and Stewart, and the 
lattcT won the game with whiti% introducing new play which has 
stood the lest of analysis, and so rehabilitating the opening in public 
favour. The 21-17 reply to 11-15 was introduced by Wyllie, who 
was so successful with it that it became known as the “ Switclier.” 
This opening perhaps lacks the .solid strength of some of the others, 
but it so abounds in traps as to be. well worthy of its name. The other 
five replies to 11-15, namely 24 -20, 23- 19, 23-18, 22- 18 and 22-17, 
are productive of games which give equal chances to both sides. 

The favourite replies to 10 15 are 23-18, 22-18 and 21-17, but 
they do not apj^ear to be appreciably stronger than the others, with 
the possible exception of 24- 20. 

In response to 11-16, 23-18 is held to give wdiitc a trifling advan- 
tage, but it is more apjjarent than real. With the exception of 23-19, 
which is weak, the other replies are of equal strength, and are only 
.slightly, if at all, inferior to the more popular 23-18. 9-14 is most 
frequently encountered by 22-18, but all white's replies are good, 
except of course 21-17 which loses a man, and 23-18 which weakens 
the centre of white's position. 

Against 10-14 the most popular move is 22-17, which gives white 
an advantage. Next in strength come 22-18 and 24-19. 23-18 is 
weak. 

The strongc.st reply to 12-16 is 24-20. The others, except 23-19, 
which is weak, give no initial advantage to either side. 

As already mentioned, 9-13 is black’s weakest opening move, 
both 22-18 and 24 -19 giving white a distinct advantage. Neverthe- 
lc.ss 9-13 is a favourite d^but with certain expert players, especially 
when playing with inferior opponents. 

The term “ opening ” is frequently applied in a more restricted 
sense than that used above. When practically all games started with 

11- 15 it was convenient to assign names to the more popular lines 
of play. Thus 11-15, 23-19, 8-1 1, 22-17, if followed by 11-16, was 
called the ” Gla.sgow ” ; if followed by 9 -i 3 i * 7 - 14 * the “Laird 
tind I^dy ” ; if by 3-8, the ” Alma.” 

The variety possible in the opening Is a fair reply to the objection 
sometimes heard that the game docs not afford sufficient scope for 
variation. As a matter of fact a practically unlimited number of 
different games might be played on any one opening. 

The three following games arc typical examples of the play arising 
from three of the most frequently played openings : — 


BLACK. 



WHITE. 
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Game No. 1.- 

— ” Ayrshire Lassie 

” Opening. 

a 11-15 

25* 18 

10-15 

22-17 

b 15-18 

24-6 

a 24-20 

3-8 

23-19 

13-22 

24-20 

2-9 

8-n 

26-22 

6-10 

26 17 

18-27 

17-10 

28-24 

5-9 d) 

27-23 

11 16 

31-24 

8-11 

9-13 

30-26 

9-14 

20-11 

16-23 

Drawn. 

22-18 


18-9 

7-16 

20-16 

R. Jordan. 

15-22 

32-28 

5-14 

29 25 

12-19 



а. 11-15, 24-20 forms the “ Ayrshire I^ssio " opcninff, so named 
by Wyllie. It is generally held to admit of unusual scope for tht 
display of critical and brilliant combinations. 

б. 16-20, 25-22, .20-27, 31-24, 8-ti, 17-13, 2-6, 21-17, 14-21, 
22-17, 21-25, 17 '14, 10-17, 19-1. Drawn. R. Jordan. 


{c) 


26-23 

28-19 

20-16 

7 11 

14-10 

15-10 

9-14 

2-6 

(■>-10 

19-24 

26-23 

23-18 

t8 9 

20-11 

16-1 1 

11-18 

10-7 

10-15 

5' 14 

8-24 

10-15 

24-27 

48 

20-16 

29 25 

27-20 


18-15 

7 3 

15-22 

11-16 

ID-15 

14-18 

27 3*1 

8 12 

16-7 

20-1 1 

31-26 

7-3 

22 18 

3-7 

Iirawn. 

7-16 

15-19 

18-23 

31 27 

27 24 

A. B. Scott, 

24-20 

23-16 

3-7 

1814 

7-11 

V. 

1.5-24 

12-19 

23 30 

w 

30 26 

24-2(3 

R. Jordan. 

19-16 

7-10 

23-19 

11-15 

16-11 

25-30 

12- -1 9 

6 T 

15-24 

27-24 

18-25 

20- 16 

22-17 

9 M 

28 19 

22-25 

17-14 

Dniwn. 

15-22 

26 23 

8 n 

29-22 

10-17 

R. Jordan. 

24-6 

11-15 

ic>-i6 

14-18 

21-14 



Game No. 2. — “ Kelso-Cross " Opening. 


a 10-15 

8 12 

13-22 

5-9 

14-18 

22-25 

a 23-18 

25 21 

26-17 

20-16 

17-14 

29-22 

12- 16 

I h 

d 19-26 

2-7 

10-17 

1 7-26 

21-17 

32 27 

.30-23 

24-19 

21-14 

5 1 

9 13 

12 16 

15-22 

15-24 

6-10 

26 30 

14 

27 23 

24-19 

23-19 

14- 9 

1-5 

10 H) 

7- JO 

9-14 

24-27 

10-14 

30 26 

24 20 

14 7 

n) -12 

31-24 

19-15 

5 9 

6 

3 10 

1115 

9- 1 3 

14-17 

2t> 23 

b 27 24 

c 22 17 

28-24 

24-20 

9-5 

1 )raiv 


R. Jordan. 

a. 'J'liese two moves form the “ Kc’lso-C'ross " opening. 

b. 27 23 is also a strong line for wliife to adopt. 

30-25, 4-8, 38-i4, *.) 27, 22 i8, 15-22, 24 15, 11-18, 20-4, 
27 -32, 26-17, Kl '-1^, 4" 22 -26, and black appears to have a winuing 

advantage. R. Jordan. 

d. Taking the piece on 18 first seems to lo.se, thus : — 


15-22 

c <)- 1 3 

13-17 b-9 

5 14 


24-8 

17-14 

23-18 14 ro 

107 

While 

4-11 

10-17 

17-21 9 14 

26 

wins. 

31-27 

21-14 

28 24 18 9 

7-2 

Dallas. 

e. 2 7, 27- 

-24, 22-26 

, 23 18, 26 31, 18-15, ti-i8. 

20 2, 9-1, 

2-9, 5 >4, 24- 

-19, 13-22, 

, 30 26. Whit(? wins. 



Game N 

10. 3. — ” Dundee ” 

Opening. 


12-16 

11-15 

C 8-12 48 

9-14 

1-26 

24 20 

20-11 

17 13 18-15 

26-22 

31-22 

8 12 

7-16 

5-9 27 

14-17 

19-23 

28 24 

24-20 

22 -18 30 26 

2T 14 

13-*) 

9-14 

b 16-19 

15-22 lo 14 

18 23 

12 19 

22-17 

23-16 

25 18 29 25 

27 18 

9 6 

3-» 

12-19 

14-23 14-18 

6 10 

711 

a 26-22 

20-16 

27-18 32-27 

15 6 

Drawn, 


R. Jordan. 

a. This move is the favourite at this point on account of its 
“ trappiness,'’ but 25-22 is probably stronger, thus : 25-22, i6-iy, 
24-15, ii“25, 29-22', 8-11, 17-13, II r6, 20-iT, 7-16, and white 
can with advantage continue by 27-24, 22-17, 23 19 or 22 18, 

b. 15-19, 20 11, 8-15, 23-16, 12-19, 17-13, 5-9, 30“2^», 4-8, 
27 -23, 8-12, 23-16, 12-19, 31* 27, 1-5, 27 23, 19- 24, 32-27, 24-31, 


22-17. White wins. C. F. Barker. 

c 8-11 27-18 15-18 14-10 24-27 7 10 

16-7 15-22 14-10 19-24 31-24 27 31 

2-'ii 25-18 6-15 10-7 16-20 1026 

22-18 10-15 17-14 18-23 3-7 3* 

14-23 18 -14 11-16 7-3 20-27 30 25 


Drawn. R. Stewart v. R. Jordan. 

I^blcm No. I is the simplest form of that known to draughts 
players as the “ First Position.” It is of more frequent occurrence 
in actual play than jiny other end-game, and is, liesides, typical of 
a class of draughts prohlem.s which may t^e described as analytical, 
in contradistinction to ” .strokes.” 


Problem No. i, by Wm. I^yne. 
BLACK. 



WHITE. 


White to move and win. 

Solution : — 


27 32 

18 15 

15 11 

11 15 

28 32 

19-24 

28-J4 

2 28 24 

12 16 

19-24 

27 31 

White 

23-18 

32 28 

28 32 

32-28 

15-19 

w'iiis. 

3- (1-24 -28 

1 24 20 

16-19 

24 27 

3 1 -26 


a. 1 2- 1 6 same as V ar. 

1. at 5th move. 





Var. 

1. 



24-27 

18 15 

19 -16 

28 32 

8-12 

15-11 

15-18 

b 16 20 

18 23 

812 

23 18 

White 

12 - 16 

1518 

16 1 1 

32 27 

128 

wins. 

28-32 

24-19 

2^ 19 

12 8 

i8- 15 


27 24 

32-28 

II 8 

27-23 

8-12 


b. 24 28 same as Var. 

IT. af 1st move. 



Var. 11. 12 

~i 6 , 15 -J 1 

, 16 19, 32 

-7, .{•• 2 , 

27-3*, 

32 28, II 


19-23, 16-10. White wins. 


Var. III. 24-19, 32 28, r n» 16, 28-24, ii, 24-20, n~8, 18-15. 
White wins. 

i. 12-16, 28-32, TO 24 or 16 -20, .saint? as Var. IT. at 5th and 9th 
moves luspectively. While wins. 


I*robleTu No. 2. 
BLACK. 



WHITE. 

White 1.0 niovt? and win. 


Problem No. 2 is a line exanif»Ie of another cla.ss of proldems, 
Tuiniely, “ strokt?s.'' It is formed from llie “ Paisley ” upi.'iiing, 
thus 


Il-l6 

22 17 

1 1 

16 


26 li> 

0 13 T5-i<» 

24-19 

9 13 

'^5 

21 


s 'j 

•5 22 // 2 7 

811 

17 14 

() 

9 


2>» 25 

7 ij 

28 24 

10 17 

23 

18 


13 17 19-15 

16 20 

21-14 

10 

23 


31 26 1 

2 16 

a. 'J'his forms the ]>osition on 1 
follows : — 

lie diagram. 

The solution is as 

27-23 

7-14 


18- 

9 

14-23 

26-3 

20-27 

96 


5 

14 

21 7 

27-31 

14 9 

1 10 


23 

18 

3 10 

3-7 


While wins. Jaccpies and Campbell. 


Other Varieties . — The forms of draughts practised on the F.uropean 
continent differ in some re.spccts from the English variety, chiefly 
in respect of the power assigned to a man after ” crowning.” The 
game of Polish Draughts is played in France?, DoJland, Belgium and 
Poland, wlu?re it has entirely siipersedt:d J.e Jeu de dames 4 la 
fran^aise. It is played on a lioard of ifo stjuart.-s with 2<i mt?n a side. 
Thu men move and capture as in English draughts, except that in 
capturing they move either forward or backward. A crowned man 
})econies a queen and can move any number of squares along tlu? 
diagonal. In her captiin? shv takes any unginarded m.m or queen 
in .my diagonal she commands, leaping over the captured man or 
iiueon and remaining on any unoccupied square slie choo.ses of the 
same diagon.al, beyond the pif?ce taken. But if there is another un- 
guarded man she is Ixmnd to choose the diagonal on which it can be 
taken. For example (u.sing an English dnaught-board) jil.'ico a 
queen on ;;quare 29 and adverse men at .s<]uares 22, 16, 24, 14. Tlie 
queen Ls bound to move from 29 to 11, 20, 27, and having made? the 
captures to remain at 9 or 5, whichever .she pieh rs. The capturing 
queen or man mu.st take all the adverse pieces that arc en prise^ or 
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that become so by the uncovering of any square from which a piece 
has been removed during the capture, e.g. white queen at square 7, 
black at squares 10, 18, 19, 22 and 27, the queen captures at to, 
22, 27 and 19, and the piece at 22 being now removed, she must go 
to 1 5, take the man at 18, and stay at 22, 25 or 29. In consequence 
of the intricacy of some of these moves, it is customary to remove 
every captured piece as it is taken. If a man arrives at a crowning 
square when taking, and he can still continue to take, he must do so, 
and not stay on the crowning square as at draughts. Passing a 
crowning S(|uarc in taking docs not entitle him to be made a queen. 
In capturing, the player must choose the direction by which he can 
take the greatest number of men or queens, or he may be huffed. 
Numerical power is the criterion, e.g. three men must be taken in 
preference to two queens. If the numbers are equal and one force 
comprises more queens than the other, the player may take which- 
ever lot he chooses. This form of draughts, played on a board of 144 
squares with 30 men a side, is extensively practised by British 
soldiers in India. 

Th(j German Damenspiel is Polish draughts played on a lx)ard of 
the same .size and with the same number of men as in the English 
game. It is sometimes called Minor i*olish draughts, and is practised 
in Germany and Russia. 

The Italian game differs from the English in two important 
particulars -a man may not take a king, and when a player has the 
option of capturing pieces in more than one way he must take in the 
manner which captures mast pieces. There is a difference too in the 
placing of the Ixiard, the black sc|uare in the corner of the board 
Ixdng at tin; player’s right hand, l)iit until a king is obtained the 
differences from the English system are imim]iortant in practice. 

In Spanish draughts the board is set as for the Italian game. The 
men move as in English draughts, but, in aipturing, the ]argc.st 
pr>ssible number of pieces must be taken, and the king has the same 
powers as in the I’olish game. The game does not differ essentially 
from the English game until a king is obtained, and many games from 
Spanish works will be found incbrporattid in English books. Somi?- 
tinies the ^arac is jdayed with 11 men an<l a king, or 10 men and 
2 kings a sidi*, instead of the regulation 1 2 men. 

Turkish draughts differs widely from all other modern varieties 
of the game. It is played on a board of 64 .s(]uares, all of winch are 
used in jday. Each player has 16 j}iec(?s, which arc not placed on 
the two back rows of squares, as in chess, but on the second and third 
back rows. I'lie ]>ieces do not move diagonally a.s in otln.T forms 
of tlu‘ game, but straight forward or to the right or left horizontally. 
The king has IIkj .same command of a horizontal or vertical row of 
squares that the (jueeii in Polish draughts has over a diagonal. 
Capturing is compulsory, and the greatest po-ssible number of pieC(\s 
must be taken, captured pierces being removed one at a time as taken. 

Autiiokitiks. - Falkener's Games Ancient and Oriental] lx?es’ 
Guide to the Game of Draughts ; Dnimniond's.S/:()//i5^ Draught Players 
(Kear’s reprint) ; Gouhl’s Memorable Matches and Book of Problems, 
&c. The Draughts World is the principal magazine devoted to the 
game. In Dunne’s Draught Players' Guide and Companion a stH.*tion 
in devoted to the non-English varieties. (J. M. M. D . ; R. J.) 

DRAUPADI, in Hindu legend, the daughter of Drupada, 
king of Panchala, and wife of the five Pandava princes. She is 
an important character in the Mahabharata. 

DRAVE, or Drava (Gcr. Drau, Hung. Drdva, T^t. Dr amis), 
one of the principal right-bank affluents of the Danul^e, flowing 
through Austria and Hungary. It rises below the Innichner Eck, 
near the Toblacher Feld in Tirol, at an altitude of a little over 
4000 ft., nin.s eastward, and form.s the longe.st longitudinal 
valley of the Alps. The Drave has a total length T)f 450 m., 
while the length of its Alpine valley to Marburg is 150 m., and to 
its junction with the Mur 250 m. Owing to its great extent and 
easy accessibility the valley of the Drave was the principal road 
through which the invading peoples of the East, as the Huns, 
the Slavs and the Turks, penetrated the Alpine countries. The 
Drave flows through Carinthia and Styria, and enters Hungary 
near P'riedau, where up to its confluence with the Danube, at 
Almas, 14 m. E. of Esseg, it forms the boundary between that 
country and Croatia-Slavonia. At its mouth the Drave attains 
a breadth of 1055 ft. and a depth of 20 ft. The Drave is navig- 
able for rafts only from Villach, and for steamers from B 4 rcs, 
a distance of 95 m. TTie principal affluents of the Drave are : 
on the left the Iscl, the Gurk, the Lavant, and the largest of all, 
the Mur; and on the right the Gail and the Drann. 

DRAVIDIAN (Sanskrit Dravi^a), the name given to a collection 
of Indian peoples, and their family of languages ^ comprising all 

• In Dravidian w’orcls a line alx>ve a vowel shows that it is long. 
The dotted consonants t, rf, and n are pronounced by striking the tip 
of the tongue against the centre of the hard palate. The dotted / 
is distinguished from / in a similar way. its sound, however, differs 


the principed forms of speech of Southern India. Their territory, 
which a].so includes the northern half of Ceylon, extends north- 
wards up to an irregular line drawn from a point on the Arabian 
Sea about 100 m. below Goa along the Western Ghats as far as 
Kolhapur, thence north-east through Hyderabad, and farther 
eastwards to the Bay of Bengal. Farther to the north we find 
Dravidian dialects spoken by small tribes in the Central Provinces 
and Chota Nagpur, and even up to the banks of the Ganges in 
the Rajmahal hills. A Dravidian dialect is, finally, spoken by 
the Brahms of Baluchistan in the far north-west. The various 
Dravidian languages, with the number of speakers returned at 
the census of 1901, are as follows : 


Tamil 


• i7»494,90i 

Malayalam 


6,022,131 

Kanare.se 


. 10,368,515 

Tulu 


535.210 

Kodagu . 


39,191 

Todf'i 


805 

KOta 


1.300 

Kurux . 


609,721 

Malto 


60,777 

Gfmdi 


1,125,479 

Kui 


494,099 

Telugu . 


. 20,697,264 

Braiiul 

Total . 

48,589 

• 57.407.98* 


Of these Tamil and Malayalam can be considered as two 
dialects of one and the .same language, which is, in its turn, 
closely related to Kanarese. Tulu, Kodagu, Toda and Kota 
can be described as lying between Tamil-Malay&lam and 
Kanarese, though tliey are more nearly related to the latter 
than to the former. The same is the case with Kurux and Malto, 
while Kui and Gondl gradually approach Telugu, which latter 
language .seems to have branched off from the common stock 
at an early date. Finally, the Brahul dialect of Baluchistan has 
Ix^en so much influenced by other languages that it is no longer 
a pure Dravidian form of .speech. 

The Dravidian languages have for ages been restricted to the 
territory they occupy at the present day. Moreover, they are 
gradually losing ground in the north, where they meet with 
Aryan forms of speech. If we compare the caste tables and the 
language tables in the Indian census of 1901 we find that only 
r, 1 25,479 out of the 2,286,913 Gonds returned were stated to 
speak the Dravidian Gondi. Similarly only 1505 out of 17,187 
Kdlams entered their language as Kolami. Such tribes are 
gradually becoming Hindu ized. Their language adopts an ever- 
increasing Aryan element till it is quite superseded by Aryan 
speech. In the north-eastern part of the Dravidian territory, 
to the cast of ('handa and Bhandara, the usual state of affairs 
is that Dravidian dialects arc spoken in the hills while Aryan 
forms of .speech prevail in the plains. The Dravidian Kui thus 
stands out as an isolated island in the sea of Aryan speech. 

This process has been going on from time immemorial. The 
Dravidians were already .settled in India when the Aryans 
arrived from the north-west. The fair Aryans were at once struck 
by their dark hue, and named them accordingly krtsi^a tvac, 
the black skin. In the course of time, however, the two races 
began to mix, and it is still possible to trace a Dravidian element 
in the Aryan languages of North India. 

The teaching of anthropology is to the same effect. Most 
speakers of Dravidian languages belong to a distinct anthropo- 
logical type which is known as the Dravidian. “ The Dravidian 
race,” says Sir H. Risley, “ the most primitive of the Indian 
types, occupies the oldest geological formation in India, ^e 
medley of forest-clad ranges, terraced plateaus, and undulating 
plains which stretches, roughly speaking, from the Vindhyas 
to Cape Comorin. On the east and west of the peninsular area 
the domain of the Dravidian is conterminous with the Ghats, 


in the different districts. A Greek % marks the sound of ch in 
“ loch ” ; ^ is the English sh ; c the ch in “ church ” ; and is an 
r which is used as a vowel. In the list of Dravidian languages the 
names arc .spelt fully, with all the necessary diacritical marks. In 
the rest of the article dots under consonants have been omitted in 
these words. 
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while farther north it reaches on one side to the Aravallis and 
on the other to the Rajtnahal hills.” 

This territory is the proper home of the race. A strong 
Dravidian element can, however, also be traced in the population 
of northern India. In Kashmir and Punjab, where the Aryans 
had already settled in those prehistoric times when the Vedic 
hymns were composed, the prevailing type is the Aryan one. The 
same is the case in Rajputana. From the eastern frontier of the 
Punjab, on the other hand, and eastwards, a Dravidian element 
can be traced. This is the case in the valleys of the Ganges 
and the Jumna, where the Aryans only settled at a later period. 
Anthropologists also state that there is a Dravidian element in 
the population of western India, from Gujarat to Coorg. 

It is thus probable that Dravidian languages have once been 
spoken in many tracts which are now occupied by Aryan foniis 
of speech. The existence of a Dravidian dialect in Baluchistan 
seems to show that Dravidian settlers have once lived in those 
parts. The tribe in question, the Brahuls, are, however, now 
Eranians and not Dravidians by race, and it is not probable 
that there has ever been a numerous Dravidian population in 
Baluchistan. The Brahuls are most likely the descendants of 
settlers from the south. 

There is no indication that the Dravidians have entered India 
from outside or superseded an older population. For all practical 
purposes they can accordingly be considered as the aborigines 
of the Deccan, whence they appear to have spread over part of 
northern India. Their languages form an isolated group, and 
it has not been possible to prove a connexion with any otlier 
family of languages. Such attempts have l^en made with 
reference to the Munda family, the Tibeto-Burman languages, 
and the dialects spoken by the aborigines of the Australian 
continent. The arguments adduced have not, however, proved 
to be sufficient, and only the Australian hypothesis can still 
lay claim to some probability. Till it has been more closely 
tested we must therefore consider the Dravidian family as an 
isolated group of languages, with several characteristic features 
of its own. 

The pronunciation is described as soft and mellifluons. Abni]>i- 
ness and hard combinations of sounds are avoided. There is, for 
example, a distinct tendency to avoid pronouncini;; a short consonant 
at tlic end of a word, a very short vowel being often added after it. 
Thus the pronoun of the third person singiilar, which is avan, ” lie,” 
in Tamil, is pronounced avanu in Kanares(^ ; the Sanskrit wonl 
7 'a/t, “ s])eech,” is borrowed in the form vdku in Tamil ; the word 
gurram, ” horse,” is commonly pronounced gurramu in 'J'elugu, and 
so on. Combinations of consonants are further avoided in many 
cases wbert; speakers of other languages do not cxperituicc any 
dilliculty in pronouncing them. This tendency is well illustrated 
by the changes undergone by some borrowed words. Thus the 
Sanskrit word brdhmana, ” a Brahmin,” becomes baramana in 
Kanare.sc and pirdmana in Tamil ; the Sanskrit Dtamida, ” Dravi- 
dian,” is borrowed by Tamil under the form Tirdmida, Dramida^ 
wliich also occurs as Dravi^ay is in its turn developed from an older 
Damilay which is identical with the word TtimiVy Tamil. 

The forms pirdmana and Tirdmida in Tamil illustrate another 
feature of Dravidian enunciation. There is a tendency in all of 
them, and in Tamil and Malayalam it has become a law, against 
any word being permitted to begin with a stopped voiced consonant 
(gy 7, dy dy ft), tlie corrcspoi idi ttg voiceless sounds (A, c, /, t, />, re- 
spectively) being substituted. In the middle of a word or compound, 
on tlie other hand, every consonant must be voiced. Thus the 
Sanskrit word danta, ” tooth,” has been borrowed by Tamil in the 
form tandamy and the Telugu annUy ” elder brotlicr,” lammuluy 
** younger brother,” become when compounded annadammulu, 
” elder and younger brothers.” 

There is no strongly marked accent on any one syllable, though 
there is a slight stnrss upon the first one. In .some diah^cts this 
equilibrium between the different parts of a word is accompanied 
by a tendency to a])proach to each other the sound of vowels in 
consecutive syllables. This tendency, which has lx?cn called the 
” law of harmonic sequence,” is most apparent in Telugu, where 
the short u of certain suffixes is replaccci by i when the preceding 
syllable contains one of the vowels * (short and long) and ei.^ Com- 
pare the dative suffix Am, A/, in gurramu-kuy ” to a horse ” ; but 
tammuni-kiy ” to a younger brother.” This tendency doc.s not, 
however, play a prominent role in the Dravidian languages. 

Words arc formed from roots and bases by means of suffixed 
formative additions. The root itself generally remains uncluanged 
throughout. Thus from the Tamil ba.se pety ” great,” we can form 
adjectives such as pet-iya and per-um^ ” great ” ; verbs such as 
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per-u-gu, ” to become increased ” ; pev-u-kku, ” to cause to increase," 
and so on. 

Many bases can^ be used at will as nouns, as adjectives, and as 
verbs. Thus the Tamil kadu can mean ” shiir]mess,” “sharp,” and 
” to be sharp.” Other bases are of course more restricted m their 
respective spheres. 

The inflection of words is effectixl by agglutination, i.e. various 
additions are sullixcd to the base in order to form what we would 
call cases and tenses. Such additions have prolmbly once been 
separate words. Most of tliem are, however, now only used as 
suffixes. Thus from the Tamil ba.se Aftw, “ king,” we caii form an 
accusative kon-eiy a verb kon eriy “ 1 am king,” and so on. 

Dravidian nouns are divided into two clas.ses, which Tamil grani- 
mariems call high-c;iste and cji.stele.ss n?.spectively. The former 
includes Lho.se nouns which denote beings endowed with reason, 
the latter all others. Gender is only distinguished in the fornjer 
class, while all castehrss nouns are neuter. The gender of animals 
(which are irrational) must accordingly be distinguished by using 
different words for the male and the ft'inale, or else by adding words 
meaning male, female, respectively, to the name of the animal — 
processes which do not, strictly speaking, fall under the head of 
grammar. 

Tlicre are two numbers, the singular and the i)lural. The latter 
is formed by adding sul'lixes. It, howevi.'r, often rtrmains unmarked 
in tlie case of casteless nouns. 

Cti.st;s are formed by adding pus (positions and suilixes, usually 
to a modified form of tiu; noun wliich is cuaiiiionly called the oblique 
ba.se. Thus we have tlio 'Jamil mat am y "tree ” ; maratt-dly " from 
a tree ” ; maratl-u-kku, " to a tree ” ; vidity " a hou.se ” ; vUi dly 
" from a house.” The ciLSi; teniiinalioiis ari‘ the same in (lu? singular 
and in the plural. 'I'he genitive, which pit.'cedes the governing noun, 
is often identical with the oblique base, or else it is formed by adding 
suffixes. 

The numeral system is decimal and higher niimlHMs are counted in 
tens ; thus 'J amil />«//!#, “ ten ” ; iru-badUy " two tens," ” twenty.” 

The piTsonal pronoun of the first person in most dialects lias a 
double form in the plural, one including and llur other excluding the 
person addres.sed. Thus, 'I'amil «J«2, " we,” i.e. 1 and you ; uditgal, 
" we,” i.e. I and they. 

I'lK.Te is no relative pronoun. Kelative claii.ses are effected by 
using rc.*lative particijikrs. 'J'hu.s in 'I'lrlugu tlu? .sentence “ the liook 
which you gave to im; ” must be tran.slated mint ndku itrina pus- 
takamUy i.e. “ you mi.*-to given book.” There are .several such 
participles in u.se. Thus from the Telugu verb kottUy " to strike,” 
are formed kofi-ut-umuty ” that strikes,” kott-i miy " that struck,” 
kottey " that would strike,” ” tliat usually strikes.” By adding 
pronouns, or tlu.‘ teriniiiatiuns of jironouns, to such forms, nouns aio 
deii\ od which denote the piu'soii who perforins the, action. Thus 
from Teluj,ii koUe and vddity " hi%” is formed koUe-vAdUy ” one who 
iiKiially strikers.” Such forms are used as ordiiiary verbs, and the 
usual verbal forms of Dravidian languages can broadly be de.st;ribed 
as such mums of agency. Thus, the 'J ebigu, hollitidduy “ he struck,” 
can be traiislatixl literally ” a striker in tlie past.” 

Verbal temses distinguish the jierson ami niitnber of the subject 
l>y adding abbreviated forms ol the* ]>er.sonal pionouns. 'J*lius in 
Kaiiarese we have niddid-enn, ” I did ” ; mddid-i, " thou didst ” ; 
mddid-cvUy " we did ” ; mddid-artty ” they did.” 

()nc of the most characteristic features of the Dravidian verb 
is the existence of a separate negative conjugation. 11 usually has 
only one tense and is formed by adding the iiei-sunal terminjitions 
to a negative base, 'rims, Kanart;.se mdd-euu, “ I did not ” ; mdd- 
evUy “ we did not ” ; mdtl-arUy “ they did not.” 

The vcKabulary Iuls adopted numerous Ai\ari Joan-wonls. This 
w’as a neces.sary coiLscrqueiua? of the early comie.vion with the superior 
Aryan civilization. 

I'lic oldest Dravidian literatim^ is largely indebted to tli<r Ar>'axis, 
though it goes back to a very early dati;. Tamil, MaJayfilam, 
Kanarese and Telugu are the priiicijial literary languages. Tlie 
language of literature in all of them differs considerably from the 
collmpiial. 'J’be old(?st known specimen of a Dravidian language 
occurs in a (»reek play which is preserved in a jiapyriis of the 
2nd century a.o. The exact period to which the indigenous Jitem- 
ture can be traced back, on the other hand, has not lu-eii fixed with 
certainty. 

Bihmooraphy. — Bishop R. Caldwell, A Comparative Grammar of 
the Dravidian or South-lndian family of Languages (^ndon, 1856 ; 
2nd edition, 1875) ; Dr Kritrdrich M filler, Ueise der ostcrreichischen 
fregatie Novara um die Erde in den Jahren tS^yy jSjSy iSjOy uuler 
den Befehlen des Commodore li. t'«»m Wullerstorff-Vrbair: Unguis- 
iiseker TheiL (Wien, 18(17, pp. 73 Friedrich Miiller, 

Grundriss der Sprachwissenschafty vol. iii. (Wien, 1884), pp. and 
If. ; G. A. Grierson, Linguistic Survey of Indiay vol. iv. " Muiida 
and Dravidian Languages ” (Calcutta, 190b), PP- ’^77 
Sten Konow. (^* A.) 

DRAWBACK, in commerce, the paying back of a duty previ- 
ously paid upon the exportation of excisable articles or upon tlie 
re-exportation of foreign goods. The object of a drawback is to 
enable commodities which are subject to taxation to be exported 
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and sold in a foreign country on the same terms as goods from 
countries where they ore untaxed. It differs from a bounty in 
that the latter enables commodities to be sold abroad at less 
than their cost price ; it may occur, however, under certain 
conditions that the giving of a drawback has an effect equivalent 
to that of a bounty, as in the case of the so-called sugar bounties 
in Germany (see Sugar). The earlier tariffs contained elaborate 
tables of the drawbacks allowed on the exportation or re- 
exportation of commodities, but so far as the United Kingdom 
is concerned the system of “ bonded warehouses ” practically 
abolished drawlmclu, as commodities can be warehoused (placed 
** in bond ”) until required for subsequent exportation. 

DRAWING, in art. Although the verb “ to draw ” has various 
meanings, the substantive drawing is confined by usage to its 
artistic sense, delineation or design. The word “ draw,” from a 
root common to the Teutonic languages (Goth, dragan, O.H.G. 
drahan, Mod. Ger. iragen, which all have the sense of “ carry,” 
0. Norse draga, A.S. drazan, drazeuy “ draw,” cf. I^t. irakere), 
means to pull or ** drag ” (a word of the same origin) as distinct 
from the action of pushing. It is thus used of traction generally, 
whether by men, animals or machines. The same idea is pre- 
served in “ drawing ” as applied to the line arts. We do not 
usually say, or think, that a sculptor is drawing when he is using 
his chisel, although he may be expressing or defining forms, 
nor that an engraver is drawing when he is pushing the burin 
with the palm of the hand, although the result may be the 
rendering of u design. But we do say that an artist is drawing 
when he uses the lead pencil, and here wc have a motion bearing 
some resemblance to that of traction generally. I’hc action of 
the artist in drawing the pencil point with his fingers along the 
paper is analogous, e.g., to that of a horse or man drawing a 
pole over soft ground and leaving a mark behind. The same 
analogy may be observed between two of the senses in which the 
French verb titer is frequently employed. This word, the origin 
of which is quite uncertain, was formerly used by good writers 
in the two senses of the verb to draw. Tlius I^fontaine says, 
” Six forts chevaux liraient un coche ” ; and Cailli^res wrote, 
” II n’y a pas longtcmps que je me suis fait iirer par Rigaud,” 
meaning that Rigaud had drawn or painted his portrait. At the 
present day llie verb tircr lias fallen into disuse amongst culti- 
vated Frenchmen with regard to drawing and painting, but it is 
still universally used for all kinds of design and even for photo- 
graphy by the common people. The cultivated use it still for 
printing, as for example ” cette gravure sera tiree A cent cxem- 
plaires,” in the sense of pulling. A verb much more nearly 
related to the English verb to draw is the French traire (I^t. 
traJiere), which has trait for its past participle. Traire is now 
used exclusively for milking cows and other animals, and though 
the analogy between this and artistic drawing is not obvious at 
first, nevertheless there is a certain analogy of motion, since the 
hand passing down the teat draws the milk downwards. The 
word trait is much more familiar in connexion with art as “ les 
traits du visage,” the natural markings of the face, and it is very 
often used in a figurative sense, as we say “ traits of character.” 
It is familiar in the English portrait, derived from protrahere. 
The ancient Romans used words which expressed more clearly 
the conception that drawing was done in line {delineate) or in 
shade {adumbrate), though there are reasons for believing that 
the words were often indiscriminately applied. Although the 
modern Italians h^ve both traire and irairre, they use delineate 
still in the sense of artistic drawing, and also adombrare. The 
Greek verb ypa<l>€tv appears in English in “ graphic ” and in 
many compounds, such as photograph, &c. It is worth observing 
that the Greeks seem to have considered drawing and writing 
{q.v,) as essentially the same process, since they used the same 
word for both. This points to the early identity of the two arts 
when drawing was a kind of writing, and when such writing as 
men had learned to practise was essentially what we should 
call drawing, though of a rude and simple lund. Even in the 
present day picture writing is not unfrequently resorted to by 
travellers as a means of making themselves intelligible. There 
is also a kind of art which is writing in the modem sense and 


drawing at the same time, such as the work of the medieval 
Oluminators in their manuscripts. (X.) 

The Art of Drawing, — ^Rather than attempt here a historical 
survey of the various so-called styles ” of drawing, or write a 
personal appreciation of them, it seems of greater use to give a 
logical account of drawing as an art, applicable to all times and 
countries. Reference to t&e leaching of drawing will be occasion- 
ally given rather to illustrate the argument than with a view to 
its being of practical use. 

At the outset a distinction must be made between drawing as 
a means of symbolic or literary expression and drawing as the 
direct and only means of expressing the beauty of form. If 
Pharaoh wants to have it known that a hundred ducks were 
consumed at one meal in his court, he employs a draughtsman 
to register the fact on a frieze by picturing a row of cooks occupied 
in preparing the hundred ducks. The artist in this case does not 
represent the scene as he must have known it in the kitchen, 
with all its variety of movement and composition (as an early 
Greek vase painter conceived the interior of a vase factory), 
but all he does and is required to do is to give the sufficient 
number of figures and ducks. I'he more uniform the figures the 
greater will be the effect of number. Drawing has been employed 
here to tell a story, and it succeeds in so far as it tells the spectator 
plainly what could be told, perhaps less conveniently, in words. 
It matters not whether the figures and objects be feelingly 
rendered and harmoniously composed. So, to-day, a child, or 
any one who has a simple trick of symbolizing hgures and objects 
in nature, can describe any event or moral by this process, 
provided the plot be not too elaborate to be expressed by a 
scene, or series of scenes, enacted by dumb symbolic figures. 
It is plain that the amusing pictures in Punch or FUegende 
Blatter would be none the more amusing if they were done by the 
hand of Michelangelo, nor would the mystic designs of Blake 
be more full of meaning if drawn by Rembrandt, for in neither 
case do these works depend upon any subtle rendering of the 
forms of nature for their success, but upon the dramatic or 
intellectual imagination of tlie man who conceived them. When 
the witty or ethical man is at the same time a master draughts- 
man his work has two values, the ** literary ” content and the 
beauty of his drawing of natural objects. But it must be borne 
in mind that these values are fundamentally distinct ; so much 
so that the spectator who has no appreciation of the forms of 
nature enjoys the story told and remains blind to the qualities 
of draughtsmanship, whilst the lover of nature’s forms may or 
may not trouble to unravel the literary plot but finds perfect 
satisfaction in the drawing. By far the greater part of illustra- 
tion, and of artistic production generally, must be classed as 
symbolic art. Magazine stories to-day are sometimes illustrated 
even by photography, for the hand of the artist is not required. 
Symbolic art describes indirectly and in a necessarily limited 
scope what literature can do directly and with unlimited powers. 
The only content of symbolic drawing is its literary meaning ; 
as drawing it may be quite worthless. 

Pure drawing, however, whether it represent a dramatic 
event or a knee-joint, lias a content that cannot be expressed 
by words, and is not necessarily directed towards literary ex- 
pression. Just as a fragment of good sculpture pleases the 
connoisseur without any reference cither to the whole original 
or to its spiritual significance, fine drawing can appeal to the 
lover of nature independently of indirect considerations. 

What is the content of pure drawing ? It is held by some 
that drawing or monochrome can suggest colour, and many 
people, some consciously, others unconsciously, attempt to 
represent in drawings the colours of figures and landscape. It 
seems a strange aberration to argue that by different intensities 
of the one colour various other colours can be suggested : it 
would not be more unreasonable to maintain that £ flat and F 
could be suggested by striking the note G with varying strength. 
Now the draughtsman employs various intensities of his mono- 
chrome as light and shade by which to give roundness to his 
forms. But if on the same drawing he uses the same means in 
his attempt to express colour, a conflict would be at once set up 
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between that which makes for form and that which would make 
for colour^ and the result would generally be a confusion. Again, 
let one attempt to give red hair to a monochrome drawing of 
a man, and if the red be plain and unmistakable to all who 
are not the artist’s accomplices, then the artist has succeeded ; 
otherwise it is bootless to treat of colour and colour values (which 
of course must depend upon the existence of colour) in mono- 
chrome. Apart from theory, if we examine the drawings, 
etchings and monochromes of great artists, where do we find 
them attempting to give colour or colour values ? The hundreds 
of costume studies by Rembrandt might have been done from 
white plaster models, and there are only a few exceptions where 
a man has, for instance, a black hat or cloak. But in these few 
instances the “ colour ” tone is applied with such discretion 
that the true representation of the form is scarcely, perhaps only 
theoretically, impaired : they certainly have gained nothing in 
colour value because no specific colour is manifest in them. In 
Rembrandt’s, Claude’s or Turner’s drawings of landscapes, the 
formation of the country, the architecture, &c., is expressed by 
line, light and shade, and enhanced by shadows cast from clouds 


dimension in all objects causes light and shade, which in their 
turn bring about radical changes of the local colour, even in 
uniformly coloured objects. Now since drawing cannot suggest 
colour, local or atmospherical, any attempt to effect an illusion 
by a monochrome is at once defeated. If the end of drawing 
were to approach imitation or illusion as nearly as possible, 
how is it that a mere “ sketch ” by a master draughtsman can 
be for itself as valuable as his highly finished drawing ? And 
surely a masterly outline drawing of a figure or land.scape does 
not pretend to be an illusion. If then the draughtsman does not, 
and cannot hope to imitate nature, he is compelled to state only 
his ideas of it, ideas of three-dimensional form. For this reason 
only drawing must \ye treated as an art, and not as a mechanical 
act of getting an illusion. 

It is interesting to trace in the history of an indigenous art 
the development of drawing that shall ultimately express ideas 
of three-dimensional form. Prof. Emanuel Loewy, in his 
Rendering of Nature in Early Greek Art, demonstrates how the 
early (Jreek sculpture (and that of all primitive peoples, children 
and ungifted artists) shows an aversion from depth. Their reliefs 
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and trees. If, in the drawings of masters, we should find objects 
darker or lighter than their position in the light would warrant, 
they have value (perhaps not quite a legitimate one) for balancing 
the composition as a flat pattern. They were never intended 
to suggest colour, nor do they. Yet, in spite of the failure to 
succeed, and contrary to logical argument and the practice of 
great draughtsmen, the student of most of the schools of Europe 
and America still persists in doing the hair dark, and, by attempt- 
ing to give colour values to the clothes, breaks up the consistency 
of the whole. For the same reason that the sculptor uses uni- 
formly coloured material in order that the natural light and 
shade may have full opportunity of making his forms manifest 
to the spectator, the draughtsman confines himself to giving 
light and shade only. If a monochrome has “ colour tones,” the 
effect is similar to that produced by a draped statue made out of 
variously coloured marbles — an inartistic jumble. 

As the immediate purpose and content of drawing there remains 
the representation of form only. Drawing is, therefore, essen- 
tially the same activity as sculpture, and has no additional scope. 
“ Pupils,” says Donatello, “ I give you the whole art of sculpture 
when I tell you to draw ” (cited by Holroyd, Michel Angelo, 
P* 295), and the only practical teaching of drawing might be 
summed up b}'' the inversion of the above. 

Now if everything in nature — men, mountains or clouds — 
were as flat targets, /.r. two-dimensional, drawing could be 
legitimately reduced to a mechanical process, — to trace their 
contours upon a glass screen or even photograph them would 
be all that would be required. Indeed, provided the size of the 
drawing, the local colour and the texture be the same as those 
of the original, a complete illusion would be the result, in fact 
the proper end of one’s labours. But the presence of the third 


are of the flattest description, almost raised contours, and their 
figures in the round have at first ordy one aspect, or flat fa<^ade, 
so to speak, then three and four aspects, and finally at the date 
of Lysippus the figures are fully rounded out, and the members 
project at liberty in all din^ctions. Then for the first time Greek 
sculpture showed a complete conception of the body’s corporeity 
{Kdrperlichkeit). 'fhe primitive artist, however well he may be 
intellectually aware of the three dimensions of an object, does 
not fully apprehend its true aspect as offered to the eye from one 
point of view. Following this conclusion, it is easy to see also 
in the drawing of the early Greeks, children and so on, the .same 
lack of idea of the third dim«msion. The figures on the vases of 
the “ finest period ” (about 475 B.c.), despite occasional fore- 
shortenings, have, when considered as representations of solid 
forms, a papery appearance. They have not half the draughts- 
manship showm by the later period of the vase industry, where 
the figures, though careless, stereotyped and ill -composed, 
come forwards (to use Prof. Ixiewy’s d(?sirij^tif)n of later sculp- 
ture), go backwards, twist and turn in space in a manner which 
cannot be excelled. The reproductions in figs, i, 2, 3 will 
illustrate the development. 'Phe primitive draughtsman is at 
first bound by the silliouctte. Later, he desires to fill out the 
interior, but this cannot be done without in great part modifyifig 
his contour lines, because they are generally merely indications 
of the disappearing and reappearing inner modelling, i.e, of the 
figure’s third dimension. Finally, the draughtsman in full j)osses- 
sion of a feeling for the corporeity of the object will determine 
his contour emlircly from within, a procedure which is the exact 
opposite to that of his first beginnings. He conceives the length, 
breadth and depth of an object and all its parts as solid wholes. 
To him a body in violent foreshortening is as ea,sy as a simple 

VTll. 18 fl 



554 


DRAWING 


profile^ and, though it may not be as attractive, it is perhaps 
more interesting because its contours are more bound up with, 
and dependent upon, the inner modelling ; in other words, it has 
more depth. The draughtsman’s idea of a form in nature is 
not a flat idea,” but one containing three dimensions. This 
idea he seeks to express either by Tine aJone or by light and shade. 
If an artist has not a three-dimensional “ grasp ” of forms, 
and, like a child, confines himself tr) the primitive tmeing of the 
silhouette, his compositions may be of excellent flat pattern, 
and equal to any of the designs of ancient carpets or early Greek 
vases ; but in the light of the above argument, and when compared 
with the productions of mature draughtsmen of all ages and 
countries, they cannot be said to be complete drawings, any 
mf>re than the early unifacial statues of the Greeks can be called 
true plastic, simply because in neither case has the artist yet 
reached the highest possible development of corporcous con- 
ception, by which truly to interpret the solid olijects of nature as 
we know them, and as master draughtsmen sec them. 

An attempt should be made to explain the psycho-physio- 
logical process that must take place in the mind of die real 
draughtsman. When we look at an object in nature we know 
its length and breadth by the flat image on the retina ; we see 
also the light and shade, which at once gives us a correct idea 
of the object’s depth or relief. But we do not, nor could we, 
have this idea from the flat image on the retina alone, i.e, from 
the mere perception of the light and shade : our knowledge of 
its depth is the result of experience, i,e, of our having from 
infancy remarked a certain dispensation of light and shade on, 
and peculiar to, every form we have touched or traversed, and 
so, by association and inference, being early enabled to have 
ideas of the depth of things by their various arrangements of 
lights and darks without having to touch or traverse them. 
Nevertheless the act (generally, but by no means always, an 
unconscious one) of visually touching a form must necessarily 
take place before we can apprehend the third dimension of a form. 
It is, then, by the combination of the ideas derived from pure 
vision and the ideas derived from touch that we know the 
length, breadth and depth of a solid form. We have shown that 
the art of drawing is not an imitation, but an expression of the 
artist's ideas of form ; therefore all drawing of forms that merely 
reproduces the image on the retina, and leaves unconsulted 
the ideas of touch, is incomplete and primitive, because it does 
not express a conception of form which is the result of an associa- 
tion of the two senses; in other words, it does not contain an idea 
of the object’s relief or solidity. And all teaching of drawing 
that does not impress upon the student the nece.ssity of combin- 
ing the sense of vision with that of touch is erroneous, for it is 
thereby limiting him to a mechanical ta.sk, viz. the tracing of the 
flat image on the retina, which could be equally well done by 
mechanical means, or by photography alone. 

In most of the schools of Europe and America it is true that 
great stress is laid upon the importance of giving life-like relief to 

drawings, but the 
■V’bSigl method by which 
the students arc 
allowed to get 
the relief is by 
employing the 
sense of vision 
only. Tracing the 
silhouette of the 
figure as minutely as possible, they then fill it out with inner- 
modelling, which also is done by vision alone, for the lights 
and darks of the original are copied down as so many flat 
patterns fitted together and gradated like a child’s puzzle, 
and are not used merely as indication by which to “ feel ” the 
depth of the object. Such a procedure is as if in drawing a 
brick of which three sides were visible, one were first to draw 
the entire contour (fig. 4, a), the subtle perspective of which he 
might get correct with some mechanical apparatus or by infinite 
mechanical pains, and then fill up the interior with its “ shading ” 
(fig. 4. by The method would 1^ plainly laborious, unintelligent 



Fig. 4, 


and unedifying, and in drawing the most complicated fore- 
shortened forms of the human body it would seem still more 
illogical. That this principle of instruction does not help the 
student to grasp the three-dimensional character properly can 
be proved by the twenty-minute studies of the average student 
who in his fourth year has won a gold medal for an astounding 
piece of life-like stippling. They are still unintelligent contour 
tracings, as if of cardboard figures, with a few irrelevant patches 
of dark here and there within the silhouette. 

But high modelling that would make for illusion of reality is not 
the first aim of draughtsmanship, nor have the best draughtsmen 
employed it save by exception. Michelangelo, Ingres, Holbein 
and Rembrandt have shown us that it is possible to give sufficient 
relief with a mere outline drawing. Again, the desire for salience 
often blunts the student’s sense of the real character of the forms 
he is rounding out. So his elaborately modelled portrait may 
look very “ life-like,” but when compared with the original it will 
generally be seen that the whole and each of the individual forms 
of the drawing lack the peculiar character of those of the original. 
It is by carefully watching for the character of each fresh variety 
in figure and feature that great draughtsmen have excelled, and 
not by “ life-like ” relief, or even a sophisticated exposition of 
anatomical details at tlie expense of character. Can it be 
seriously maintained that a masterly sudden grasp of true formal 
character can be developed in a student by a system in which he 
patiently spends many days and weeks in stippling into plastic 
appearance one drawing which has originally been “ laid in ” by a 
mechanical process ? 

It has been shown that to attempt to make an illusion of nature 
is neither within the power of Tnonf)chromc nor has been the 
chief aim of draughtsmen, but that the art of drawing consists in 
giving a plain statement of one’s ideas, be they slight or studied, 
of the solid forms of nature. But the question may still be asked : 
Why is it that a rigorously accurate and finished drawing by a 
student or artist with no such ideas or conception is not gocal 
drawing, containing as it must do all that can be seen in the 
original, missing only its complete illusion } Why, in a word, is 
not a photograph a work of art ? 

The common explanation of the above important question is 
that the artist “ selects and eliminates from the forms of nature.” 
But surely this is the principle of the caricaturist and virtuoso ? 
A beautiful drawing, however .slight, is but the precipitate of the 
whole in the artist’s mind. And a highly finished drawing by a 
master does not show even any apparent selection or elimination. 
The adoption of the principle of selection to differentiate art from 
mechanical reproduction is fundamentally vicious, and could be 
shown to be wholly inapplicable to the so-called formative arts. 
Nor could the theory of “ selection ” be used as a principle of 
teaching, for if to the first question the pupil would make, “ What 
am I to select ? ” it were answered, “ Only the important things,” 
then the next question, “ What arc the important things ? ” could 
be answered only by saying, “ That alone the real artist knows, 
but cannot teach.” Certainly there are important things that 
can be taught the student in the initial stage of “ laying-in ” a 
figure, but when to begin selecting or eliminating no teacher 
could tell him, simply because he must be aware that a true 
draughtsman can aflord to eliminate nothing when the truth of 
the whole is at stake. The artist’s conception and its expression 
may be slight or elaborate, but in neither case can selection or 
elimination take place, for a true conception must be founded 
upon the character of the whole, which is determined by the 
entire complex of all the parts. 

To explain the essential difference between art and mechanical 
drawing or mechanical reproduction, a more applicable theory 
must ^ found. Compare the art of telling a story. If, to 
describe an incident in the street you had the entire affair re- 
enacted on the same spot, you would have but made a mechanical 
reproduction of it, leaving the spectator to simplify the affair, and 
construct his own conception of it. You have not given your 
ideas of the event, and so you have not made a work of art. So, if 
a man draws an object detail for detail by any mechanical 
process, or traces over its photograph, he has but reduplicated 
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the real aspect of the object^ and has failed to give the spectator a 
simple and intelligible idea of it. Starting out with the generous 
notmn of giving all, that there may be “ sometliing for everyone,” 
he has given nothing. He did not originally form an intelligible 
and simplified idea of the figure, so how can his drawing be 
expected to give one to others ? _ 

But how can forms be made more simple and intelligible than 
by reproducing their aspect with absolute accuracy ? Our 
combined sense of vision and touch comprehends very easily 
certain elementary solid forms, the sphere, the cube, the p 3 rramid 
and the cylinder. No forms but these, and their modifications, 
can be apprehended by the mind in one and the same act of 
vision. Every complex form, even so simple as that of a kidney, 
for instance, must be first broken up into its component parts 
before it can be fuUy apprehended or remembered. Analogously 
with the above. Prof. Wundt has shown how the mind can 
apprehend as separate units any number, of marbles for instance, 
up to five, after which every number must be split up into lots of 
twos, threes, fours and fives, or twenties, tliirties and so on, 
before it can realize the full content of that number in one and the 
same mental picture. So the only way to receive an intelligible 
idea of a complex form, such as a human figure, is first to discover 
in the figure itself, and tlien in all its parts, only modifications of 
the above elementary solid forms, and the drawing of a concep- 
tion thus informed must needs be a very clear and intelligible 
one. The more the artist is capable and practised, the more 
clearly will he conceive and distinguish in nature each subtle 
modification of tht;se elementary forms, their direction, their 
relation to, and their dependence upon one another. The only 
difference between a good draughtsman and a bad one is the 
degree of subtlety of his apprehension. Unless the draughtsman 
has seen some such clear forms in his original, his labour to 
produce a work of art will be grievous and fruitless. AH good 
drawing is stamped with this kind of structural insiglit. The 
more the artist adheres to nature, and the more finished his 
drawing, the more will the lines and forms that he makes be, so to 
speak, in excess of those of nature, or dull imitation or photo- 
graphy. It is not to be supposed that able draughtsmen work, or 
need ever have worked, consciously in this manner. It is, 
indeed, the virtue peculiar to the artist, as interpreter of form, 
that he instinctively comprehends the real elemental character of 
complex forms, whilst the majority of people (on the showing of 
their own drawings) entertain but confused or no ideas of them. 
It is because a good drawing reduces the chaos of ideas supplied 
by the raw material of nature, to one intelligible manner of 
seeing it, that all lovers of nature welcome it with joy. It is this 
process of discovery and interpretation that marks the essential 
difference between art and mechanical drawing or reproduction. 
Art gives intelligible ideas of the forms of nature, mechanism 
attempts to reduplicate their aspects. 

There are some who hold that drawing is not exclusively a 
matter of interpreting form, but that great artists have their own 
“ personalities ” which they infuse into their work. They will 
ask, How is it otherwise to be explained that two equally good 
draughtsmen will invariably make different drawings of the same 
figure ? Is it not for the same reason that one man w^ill divide up 
a row of eight marbles into groups of four, and another into five 
and three ? The subjectivity of experience governs the different 
conceptions that good draughtsmen will form of the same object. 
Accordingly as a draughtsman feels form so will he draw it, and it 
is only because our sense apparatuses arc more or less similarly 
constituted that we can understand and appreciate one another’s 
conceptions. 

But if the master draughtsman gives the true character of 
his model’s form, why is it that his drawings arc not pleasing to 
all alike ? Whence the doubts and criticism that have been 
called forth by all original artists ? If we first examine the 
attitude of the average man, artist or layman, temards nature, 
we can better explain his attitude towards works of art. I'he 
average man or artist has not a highly developed appreciation of 
form per se, whether it be the form of natural or manufactured 
objects. And it would seem that he is still less a disinterested 
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spectator of the forms and fe-atures of his fellow beings and 
animals, their movements, their colour, their value in a room or 
landscape. He has sentimental, moral or intellectual prefer- 
ences. In other words, he likes or dislikes only those faces or 
figures which hundreds of personal a.ssociations have taught 
him to like or dislike. The riding man’s admiration for the look 
of a particular horse is based upon the fact that it looks like “ a 
horse to go,” and hpce it is what he calls beautiful, while the 
artist, in the capacity of artist and not of sportsman, is not 
particulw in his choice of horse-flesh, but finds each animal 
eciually interesting for itself alone. Consequently in art any face, 
figure or object that docs not come into the i:ategory of what 
the average man cares for is condemned by him even as it would 
be in real life, since he is no lover of form for form’s sake, but 
provided the subject or moral be pleasing the quality of the 
draughtsmanship is of small ai-count. The picture of a dwarf, 
or of an anatomy lesson, or of a group of ordinary bourgeois 
folk would not really please him, even though he were told that 
the work was by Velazquez, Rembrandt or Manet. Wc have 
only to listen to the common criticism of works of art to know 
that it is founded upon personal predilection only. We do not 
hear such personal criticism upon drawings of landscape, not 
because artists do them belter, but because natural landscape 
has no interest for any one other tluin for its form, or, at least, 
p>eople do not hold such definite pensonal likes or dislikes with 
regard to its various manifestations. But the artist, though his 
own personal predilections may, and generally do, lead him to 
work within that agreeable milieu, has, in the capacity of artist, 
no subjective prejudices ; indeed, if he had them, he could not 
represent them by line, light and shade. He seeks always new 
varieties of form ; hence his sul)jects, and his manner of posing 
them, arc often unpleasing to the man who is busy with other 
affairs, and has no great experience of nature’s forms. Let a good 
draughtsman make a successful likeness of the mother of some 
average man, and the latter will be delighted, but it by no means 
follows that he will delight in a drawing of the wife of the artist, 
though done by the same hand and with equal skill. 

If drawing is the art of giving one’s ideas of tlic forms of 
nature, then all criticism of drawing must be based upon the 
question, “ How far docs such and such a work show an intimate 
knowledge of or intelligent visualization of the forms we know 
in nature ? ” and no other principle of judgment can be applicable 
to all drawing alike. Hence only those who have by natural 
endowment a clear sense of the forms of things, and whi; have 
made more than ordinary study of them, are in a position to 
aj)ply to drawings the al)ove criterion with any approach to 
infallibility. It is a fact that there are, and always ha\'e been, 
a certain number of people who agree jjerfcctly in their apprecia- 
tion of the works of certain draughtsmen C)i different limes and 
countries, and wlio can state reasons for their appreciation in 
definite and almost identical terms, lur it is based upon knowledge 
and experience?. To such people all fine draughtsmanship owes 
its public fame, and its immortality lies in their safe keeping. 

It may be argued that t?ach lias a right to his own opinion 
about form and its representation, on the supposed ground that 
we all see form in different ways. But there is a fallacy in this 
argument. Jf we take the average man’s drawing of any form 
more complex than a loaf of bread as a fair and only testimony 
of his power of visualization of forms, we must conclude that most 
of us see not differently, but wrongly, or rather confusedly and 
disconnectedly, and that some can \'isualize form scarcely at all. 
If this 1x2 true, the average jierson's right and ability to judg(‘ 
flrawing is .seriously diminished. Jf, then, drawing can be judged 
and appreciated only hy knowledge and experience of the forms 
of nature, no critical formula could he made out so as to e/iable 
a child or savage or ordinary civilized adult to estimate or enjoy 
it. If it be argued that drawings are to be judged from some 
abstract or symbolic point of view, independently of its subtle 
representation of form, then incompetent drawing might be as 
beautiful as the competent, which would be absurd. ^ However, 
if the competent characterization of form w'erc admitted as at 
least the first condition of beautiful drawing, it would follow 
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that any abstract value it might have must be wholly dependent and comparison^ but it is unreasonable to ima^e that “ in- 
upon the manner in which form is represented^ and so it would dividuality/’ as such^ can be made a serious criterion of aesthetic 
be superfluous to judge it by any standard other than the direct^ judgment. The only individuality a draughtsman can show 
definite and concrete one of form. Abstract beauty^ since no directly by his drawing is his individual way of conceiving the 
one has yet defined it agreeably to all^ is, apparently, with those forms of nature, and even this is immaterial provided the 
who affect a feeling for it, a matter of individual taste, and conception and drawing be good. 

therefore cannot be questioned. But the clear visualization of A word or two arc necessary upon “ style,” which unfortunate 
the forms of nature is based upon a special endowment and word has made much mystery in criticism. The great draughts- 
knowledge, and can be criticized by demonstration. People men of every time and country are known by their own words, 
may differ in their tastes, but they may not, nor do they, differ as well as their works, to have been infinitely respectful to the 
upon questions of real knowledge. Drawing, as the activity of form of every detail in nature. Their drawings always recall 
mving one's ideas of form, must therefore be judged not by taste to our minds reality as we ourselves have seen it (provided we 
but by knowledge. have studied from nature and not from pictures). The drawing 

In view of the purpose and content of drawing as here demon- of a hand, for instance, by Hokusai, Ingres or Diirer, revives 
strated, there is no other principle of judgment that is relevant, in us our own impressions of the forms and aspects of real hands. 
Yet we often hear drawing judged by criteria which are founded In short there is manifest in all good drawings, whatever their 
upon no such concrete base but upon certain vague abstractions ; difference of medium or superficial appearance, an entire de- 
or, again, upon a literary or moral base which could be applicable pcndence upon the forms of nature. Hence we cannot imagine 
only to symbolic art. that they were conceived and executed with the conscious 

It is said that this or that draughtsman excels in ** beauty of effort to obtain some abstract style independent of the material 
line.” Now in spite of the labours of many painters and theorists, treated. The style they plainly have can spring from this 
it cannot reasonably be held that one purely abstract line or common quality, their truthful and well understood representa- 
curve is more beautiful than another, for the simple reason that tion of forms. Style, then, is the expression of a clear under- 
pcoplc have no common ground upon which to establish the standing of the material from which the artist works. Unless 
nature of abstract beauty. It may be, however, that even as a drawing shows this understanding it would be as impossible 
certain simple forms are more easily apprehended than complex as it would be gratuitous to argue that it could have style. But 
ones, there is the same distinction with regard to lines. If then it would seem tliat some people mean by style nothing more 
an artist of (;lean vision sees in an object of reality such clear than the mere superficial appearance of the work. They would 
characteristic lines, he draws them not for their abstract beauty, have a draughtsman draw “ in the style of Holbein,” but not 
but merely because by them alone can he express his idea of “in the style” of Rembrandt. This kind of preference, as 
the form before him. The early (Ireek vase painters, and all remarked above, is superficial, for it overlooks the main issue 
great artists of primitive periods, being attracted only by the and purpose of drawing, viz. the representation, by any means 
silhouette, became very subtle to observe nature’s outlines in whatever, of the artist’s ideas of form. It is as though one 
their most intelligible character, and to this capacity is due their should prefer a letter from Holbein to one from Rembrandt, 
“ beauty of line,” and not to any preconceived notion of an though both were equally expressive, simply because Holbein’s 
abstract line of perfect beauty, and nowhere will “ beauty of handwriting was prettier than Rembrandt’s. Each draughtsman 
line ” be found on Greek vases, or elsewhere, that is not informed manifests a kind of handwriting peculiar to himself even in 
by, and does not express, a fine conception of nature’s contours, his most faithful rendering of form ; and by this we can imme- 
So too in later three-dimensional drawing there is no beauty of diately recognize the artist ; many, for instance Hogarth and 
line which docs not intelligibly express not only the directions some Japanese, seem to have let their quirks, full stops 
and angles of the main contour, i)ut the inner modelling, i,e. and so on, get the upper hand at the expense of serious, 
the relief of the figure. It is only a superficial judgment that sensitive draughtsmanship. 

would prefer one drawing to another, even if both may be equally It is fair to suppose that all abstract principles of aesthetic 
good, because the line of one is neat and the other “ tormented.” judgment, such as beauty of line, personality, style, nobility 
Contour being in nature an ideal line between one form and of thought, romanticism, are merely pretexts set up by people 
another, it is illogical to treat it or criticize it in a drawing as an who would still affect to admire the drawings of recognized 
actual and specific thing, apart from the forms that make it masters when they have neither the knowledge of, nor the care 
and are made by it. If an artist drew a dragon with deliberate for, the forms of nature by virtue of which alone these drawings 
disregard for animal construction, his drawing would be silly, are what they are, and by which alone they can be immediately 
and only by a profound knowledge of the forms of nature could appreciated. (J . R. Fo.) 

it be made to have beautiful lines. Truth to nature is always Drawing-Office Work , — ^In modern engineering, few pieces of 
originality, and it is the only originality worth the name. mechanism are ever produced in the shops until their design has 

Again, some people judge one drawing as better than another been settled in the “ drawing office,” and embodied in suitable 
in thiit it shows more “ individuality ” or " temperament,” Now drawings showing general and detailed views. This is a broad 
a man’s individuality is, presumably, a vague feeling in our statement to which there are exceptions, to be noted presently, 
minds produced by the net result of the ways in which he sees, Drawing-office work is divisible into four principal groups, 

hears, loves, thinks and so on, so that we could not tell a man’s First, there is the actual designing, by far the most difficult 

individuality from any single one of his manifestations. With work, which is confined to relatively few well-paid men. The 
his entire work as an artist before us, i.e. his manner of seeing, qualifications necessary for it are a good scientific, mathematical 
wc could do no more than infer, with the help of outside data, and engineering training, and a specialized experience gathered 
from the subjects he chooses, and the neatness or boldness of his in the particular class of mechanism to which the designing 
line, something about his general character, and that with small relates. Second, there is the work of the rank and file who take 
degree of certainty. To regard a man’s works of art, or indeed instructions from the chiefs, and elaborate the smaller details and 
any of his manifestations, from this point of view, is, after all, complete the drawings. Third, there are the tracers, either 
nothing but a kind of inquisitive cheiromancy. Those who you^s or girls, who copy drawings on tracing paper without 
pretendtolike the drawings of Watteau or Michelangelo** because necessarily understanding them. Fourth, there is a printing 
they show more iivlividuality ” than the incompetent work of a department in which phototypes are produced on sensitized 
lx!ginner or poor artist cannot be skilled in their own business, paper from tracings. 

because the lady who tells your character by your handwriting The character of the drawings used includes the general 

finds as much individuality in bad writing as in good, — some- drawings, or those which show a mechanism complete ; and the 
times even more. It may be entertaining to some to guess at the detailed drawings, which illustrate portions isolated from their 
artist’s character from his works by this process of inference connexions and relationships. The first are retained in the office 
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for reference^ and copies are only sent out to the men who have to 
assemble or erect and complete mechanisms. The second are 
distributed to the several shops and departments where sectional 
portions are being prepared^ as pattern shop, smithy, turnery, 
machine shop, &c. General drawings are, as a rule, drawn to a 
small scale, ranging say from i in. to i in. to the foot ; but 
details arc either to actual size, or to a large scale, as from in. 
to the foot or 3 in. or 6 in. to the foot. 

A large number of minutiae are omitted from general drawings, 
but in the detailed ones that are sent into the shops nothing is 
apparently too trivial for insertion. In this respect, however, 
there is much difference observable in the practice of different 
firms, and in the best practice of the present compared with that 
of former years. In the detailed drawings issued by many firms 
now, every tiny element and section is not only drawn to actual 
size, but dso fully dimensioned, and the material to be used is 
specified in every case. This practice largely adds to the work of 
die drawing-office staff, but it pays. 

The present tendency therefore is to throw more responsibility 
than of old on the drawing-office staff, in harmony with the 
tendency towards greater centralization of authority. Much of 
detail that was formerly left to the decision of foremen and 
skilled hands is now determined by the drawing -office staff. 
Heterogeneity in details is thus avoided, and the drawings reflect 
accurately and fully the past as well as the present practice of the 
firm. To so great an extent is this the case that the preparation 
of the tools, appliances, templets, jigs and fixtures used in the 
shops is often now not permitted to be undertaken until proper 
drawings have been prepared for them, though formerly the 
foreman’s own liand .sketches generally sufficed. The practice of 
turret work has been contributory to this result. In many 
establishments now the designing of shop tools and fixtures is 
done in a department of the office specially set apart for that 
kind of work. 

The growing specialization of the engineer’s work is reflected 
in the drawing office. Specialists are sought after, and receive 
the highest rates of pay. A man is required to be an expert in 
some one branch, as electric cranes or hydraulic machines, steel 
works plant, lathes, or heavy or light machine tools. The days 
are past in which all-round men were in request. In those firms 
which manufacture a large range of machinery, the drawing- 
office staff is separated into departments, each under its own 
chief, and there is seldom any transference of men from one to 
another. 

Although in the majority of instances designs and drawings are 
completed before the manufacture is undertaken, exceptions to 
this rule occur in connexion with the work of standardizing 
machines and motors, for repetitive and interchangeable manu- 
facture on a large .scale. Here it is so essential to secure the most 
minute economics in manufacture that the first articles made 
are of a more or less experimental character. Only after no 
further improvement seems for the time being possible are the 
drawings made or completed for standard use and reference. 
In some modern shops even standardized drawings are scarcely 
used, but their place is taken by the templets, jigs and fixtures 
which are employed by the workmen as their sole guides in 
machining and assembling parts. By the employment of these 
aids locations and dimen.sions are embodied and fixed absolutely 
for any number of similar parts ; reference to drawings thus 
becomes unnecessary, and they therefore fall into disuse. 

The mechanical work of the drawing office is confined strictly 
to orthographic projections and sections of objects. Per- 
spective views are of no value, though occasionally an object is 
sketched roughly in perspective as an aid to the rapid grasp of an 
idea. Drawings involve plans, elevations, and sectional views, 
in vertical and angular relations. 

There are a good many conventionalities adopted which have 
no correspondences in fact, with the object of saving the draughts- 
man’s time ; or else, as in the case of superposition of plans and 
sections, to show in one view what would otherwise require tw^o 
drawings. Among the convenient conventionalities are the 
indications of toothed wheels by their pitch lines only, of screws 


by parallel lines and by diagonal shade lines; and of rivets, 
bolts and studs by their centres only. The adoption of this 
practice never leads to error. 

In the preliminary preparation of drawings in pencil no 
distinction is made between full or unbroken lines, and dotted 
or centre lines, and the actual outlines of the objects. These 
differences are made when the inking-in is being done. Indian 
or Chinese ink is used, because it does not run when colours are 
applied. There are conventional colours used to indicate 
different materials. But colouring is not adopted so much as 
formerly, because of the practice of making sun prints instead of 
the more expensive tracings for the multiplication of drawings. 
When tracings are coloured the colour is applied on the back 
instead of on the side where the ink lines arc drawn. 

The economical importance of tlie printing department of the 
drawing office cannot be overestimated. Before its introduction 
drawings could only be reproduced by laborious tracing on paper 
or cloth, the first being flimsy, the second especially liable to 
absorb grease from the hands of the workmen. By the sun 
copying processes (see Sun (Copying) any numlicr of prints can Imj 
taken from a single tracing. But even the fickle sun is being 
displaced by electricity, so that prints can be made by night as 
well as day, on cloudy days as well as on bright ones. Twenty 
minutes of bright sunshine is required for a print, but the electric 
light produces the same result within five minutes. J*rints are 
blue, white or brown. The advantage of white is that they can 
he coloured. But the majority are blue (white lines on blue 
ground). All can be had on stout, thin or medium paper. 

An innovation in drawing-office equipment is that of vertical 
boards, displacing horizontal or sloping ones. They have the 
advantage that the draughtsman is able to avoid a bending 
posture at his work. The objection on the ground that the tee- 
square must be held up constantly w'ith one hand is overcome by 
supporting and balancing it with cords and weights. ( J . G. 1 1 .) 

DRAWING AND QUARTERING, part of the penalty anciently 
ordained in England for treason. Until 187c the full punishment 
for the crime w^as that the culprit be dragged on a hurdle to the 
place of execution ; that he be hanged by the neck but not till 
he was df‘id ; that he should be disembowelled or drawn and his 
entrails burned before his eyes ; that his head be cut off and his 
body divided into four parts or quartered. This brutal penalty 
was first inflicted in 1284 on the Welsh prince David, and on 
Sir William Wallace a few years later. In Richard Ill.’s reign 
one Collingbourne, for writing the famous couplet “ I'he. ('at, the 
Rat and I-ovel the Dog, Rule all England under the Hog,” was 
executed on Tower Hill. Slow says, “ After having been hanged, 
he was cut down immediately and his entrails were then extracted 
and thrown into the fire, and all this w^as so speedily done that 
when the executioners pulled out his heart he spoke and said 
‘ Jesus, Jesus.’ ” Edward Marcus Despard and his six accom- 
plices were in 1803 hanged, drawn and quartered for conspiring 
to assassinate George ITT. The sentence was last passed (though 
not carried out) upon the Fenians J 3 urke and O’Brien in 1867. 
There is a tradition that Harrison the regicide, after being 
disembowelled, rose and boxed the ears of the executioner. 

DRAWING-ROOM (a shortened form of “ with-drawing room,” 
the longer form being usual in the i6th and J7th centuries), the 
English name generally employed for a room used in a dwelling- 
house for the reception of company. It originated in the setting 
apart of such a room, as the more private and exclusive preserve 
of the ladies of the household, to which they withdrew from the 
dining-room. The term “ drawing-room ” is also used in a special 
sense of the formal receptions or “ courts ” held by the Briti.sh 
sovereign or his representative, at which ladies are presented, as 
distinguished from a “ levee,” at which men are presented. 

DRAYTON, MICHAEL (1563-1631), English poet, was l)om 
at Hartshill, near Atherstone, in Warwickshire in 1563. Even 
in childhood it was his great ambition to excel in wTiting verses, 
At the age of ten he was sent as page into some great family, 
and a little later he is supposed to have studied for some time 
at Oxford. Sir Henry Goodere of Powlesworth liecame his 
patron, and introduced him to the countess of Bedford, and for 
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several years he was esquire to Sir Walter Aston. How the early 
part of his life was spent^ however, we possess no means of 
ascertaining. It has been surmised that he served in the army 
abroad. In 1590 he seems to have come up to London, and to 
have settled there. 

In 1591 he produced his first book, Tite Harmony of the Church, 
a volume of spiritual poems, dedicated to Lady Devereux. The 
best piece in this is a version of the Song of ^lomon, executed 
with considerable richness of expression. A singular and now 
incomprehensible fate befell the book ; with the exception of 
forty copies, seized by tlie archbishop of Canterbury, the whole 
edition was destroyed by public order. It is probable that he 
had come up to town laden with poetic writings, for he published 
a vast amount within the next few years. In 1593 appeared 
Idea : The Shepherd^ s Garland, a collection of nine pastorals, 
in which he celebrated his own love-sorrows under the poetic 
name of Rowland. The circumstances of this passion appear 
more distinctly in the cycle of 64 sonnets, published in 1594, 
under the title of Idea's Mirror, by which we learn that the lady 
lived by the river Ankor in Warwickshire. It app>ears that he 
failed to win his “ Idea,” and lived and died a bachelor. In 
1593 appeared the first of Drayton’s historical poems, The Legeftd 
of Piers Ga^fcslon, and the next year saw the publication of 
Matilda, an epical poem in rhyme royal. It wjis about this time, 
too, that he brought out Endimion and Phoebe, a volume which 
he never republished, but which contains some interesting 
autobiographical matter, and acknowledgments of literary help 
from Lodge, if not from Spenser and Daniel also. In his Fig 
for Momus, Lodge has reciprocated these friendly courtesies. 
In 1596 Drayton published his long and important poem of 
Morlimerades, which deals with the Wars of the Roses, and is a 
very serious production in ottava rima. He afterwards enlarged 
and modified this poem, and republished it in 1603 under the 
title of The Barons^ Wars. In 1596 also appeared another 
historical poem, The Legend of Robert, Duke of Normattdy, with 
which Piers Gaveston was reprinted. In 1 597 appeared England* s 
Iteroical Epistles, a series of historical studies, in imitation of 
those of Ovid. These last poems, written in the heroic couplet, 
contain some of the finest passages in Drayton’s writings. 

With the year 1597 the first half of the poet’s literary life closes. 
He had become famous by this rapid production of volumes, and 
he rested on his oars. It would seem that he was much favoured 
at the court of KUzabeth, and he hoped that it would be the 
same with her successor. But when, in 1603, he addressed a 
poem of compliment to James I., on his accession, it was ridiculed, 
and his services rudely rejected. His bitterness of spirit found 
expression in a satire. The Owl, which he printed in 1604, although 
he had no talent in this kind of composition. Not much more 
entertaining was his scriptural narrative of Moses in a Map of 
his Miracles, a sort of epic in heroics printed the same year. 
In 1605 Drayton reprinted his most important works, that is to 
say, his historical poems and the Idea, in a single volume which 
ran through eight editions during his lifetime. He also collected 
his smaller pieces, hitherto unedited, in a volume undated, but 
prolmbly published in 1605, under the title of Poems Lyric and 
Pastoral: these consisted of odes, eclogues, and a fantastic 
satire called The Man in the Moon. Some of the odes are 
extremely spirited. In this volume he printed for the first time 
the famous Ballad of Agincourt. 

He had adopted as early as 1598 the extraordinary resolution 
of celebrating all the points of topographical or antiquarian 
interest in the island of Great Britain, and on this laborious work 
he was engaged for many years. At last, in 1613, the first part 
of this vast work was published under the title of Poly-Olbion, 
eighteen I looks being produced, to which the learned Selden 
supplied notes. I'he success of this great work, which has since 
become so famous, was vcr\^ small at first, and not until 1622 
did l^ayton succeed in finding a publisher willing to undertake 
the risk of bringing out twelve more books in a second part. 
This completed the sur\'ey of England, and the poet, who had 
hoped “ to crown Scotland with flowers,” and arrive at last at 
the Orcades, never crossed the Tweed. In 1627 he published 


another of his miscellaneous volumes, and this contains some 
of his most characteristic and exquisite writing. It consists of 
the following pieces : The Battle of Agincourt, an historical poem 
in ottava rima (not to be confused with his ballad on the same 
subject), and The Misefies of Queen Margaret, written in the 
same verse and manner ; Nimphidia, the Court of Faery, a most 
joyous and graceful little epic of fairyland ; The Quest of Cinthia 
and The Shepherds Sirena, two lyrical pastorals ; and finally 
The Moon Calf, a sort of .satire. Of these Nimphidia is perhaps 
the best thing Drayton ever wrote, except his famous b^ad on 
the battle of Agincourt ; it is quite unique of its kind and full of 
rare fantastic fancy. 

The last of Drayton’s voluminous publications was The Muses^ 
Elizium in 1630. He died in London on the 23rd of December 
1631, was buried in Westminster Abbey, and had a monument 
placed over him by the countess of Dorset, with memorial lines 
attributed to Ben Jonson. Of the particulars of Drayton’s life 
we know almost nothing but what he himself tells us; he 
enjoyed the friendship of some of the best men of the age. 
He corresponded familiarly with Drummond ; Ben Jonson, 
William Browne, George Wither and others were among his 
friends. There is a tradition that he was a friend of Shakespeare, 
supported by a statement of John Ward, once vicar of Stratford- 
on-Avon, that “ Shakespear, Drayton and Ben Jonson had a 
merry meeting, and it seems, drank too hard, for Shakespear 
died of a feavour there contracted.” In one of his poems, an 
“ elegy ” or epistle to Mr Henry Reynolds, he has left some 
valuable criticisms on poets whom he had known. He was even 
engaged in the labour of the dramatists ; at least he had a 
share, with Munday, Chcttlc and Wilson, in writing Sir John 
Oldcastle, which \ras printed in 1600. That he was a restless and 
discontented, as well as a worthy, man may be gathered from his 
own admissions. 

The works of Drayton are bulky, and, in spite of the high place 
that he holds in critical esteem, it cannot be pretended that he 
is much read. For this his ponderous style is much to blame. 
The Poly-Olbian, the most famous but far from the most suc- 
cessful of his writings, is tedious and barren in the extreme. 
It w'as, he tells us, a ” Herculean toil ” to him to compose it, 
and we arc conscious of the effort. The metre in which it is 
composed, a couplet of alexandrines, like the French classical 
measure, is wholly unsuited to the English language, and becomes 
excessively wearisome to the reader, who forgets the learning and 
ingenuity of the poet in labouring through the harsh and over- 
grown lines. His historical poems, which he was constantly re- 
writing and improving, are much more interesting, and often 
rise to a true poetic eloquence. Ilis pastorals are brilliant, but 
overladen with colour and sweet to insipidity. He is, with the 
one magnificent exception of “ Since there’s no help, come let 
us kiss and part,” which was first printed in 1619, an indifferent 
sonneteer. The poet with whom it Is most natural to compare 
him is Daniel ; he is more rough and vigorous, more varied and 
more daring than the latter, but Daniel surpasses him in grace, 
delicacy and judgment. In their elegies and epistles, however, 
the two writers frequently resemble each other. Drayton, 
however, approaches the very first poets of the Elizabethan era 
in his charming Nimphidia, a poem which inspired Herrick 
with his sweet faiiy*^ fancies and stands alone of its kind in 
English literature ; while some of his odes and lyrics are inspired 
by noble feeling and virile imagination. 

In 1748 a folio edition of Drayton’s complete works was published 
under the editorial supervision of William Oldys. and again in 1753 
there appeared an issue in four volumes. But these were very un- 
in teiligeutly and inaccurately prepared. A complete edition of 
Drayton's works with variant readings was projected by Richard 
Hooper in 1876, but was never carried to a conclusion ; a volutne of 
selections, edited by A. H. Bullcn, appeared in 1883. Sec e^ecially 
Oliver Elton, Michael Drayton (1906). (E- G.) 

DREAM (from a root dreug. connected with Ger. triigen, to 
deceive), the state of consciousness during sleep ; it may also 
be defined as a hallucination or illusion peculiarly associated 
with the condition of sleep, but not necessarily confined to that 
state. In sleep the withdrawal of the mind from the external 
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world is more complete and the objectivity of the dream images 
is usually unquestioned^ whereas in the waking state 
hallucination is usually recognized as such ; we may, however, 
be conscious that we are dreaming, and thus in a measure be 
aware of the hallucinatory character of our percepts. The 
physiological nature of sleep (qju, ; see also Muscxe and Nerve) 
and of dreaming is obscure. As a rule the control over the 
voluntary muscles in dreams is slight ; the sleep-walker is the 
exception and not the rule, and the motor activity represented 
in the dream is seldom redized in practice, largely, no doubt, 
because we are ignorant, under these circumstances, of the 
spatial relations of our bodies. Among the psychological 
problems raised by dreams are the condition of attention, which 
is variously regarded as altogether absent or as fixed, the extent 
of mental control, and the relation of ideas and motor impulses. 
There is present in all dreams a certain amount of dissociation 
of consciousness, or of obstructed association, which may 
manifest itself in the preliminary stage of drowsiness by such 
phenomena as the apparent transformation or inversion of the 
words of a book. We may distinguish two types of dreams, 
(a) representative or centrally initiated, {h) presentativc or 
due to the stimulation of the end organs of sense. In both cases, 
the dream having once been initiated, wc are concerned with a 
process of reasoning, i.e. the combination of ideas suggested by 
resemblances or other associative elements. The false reasoning 
of dreams is due in the first: place to the absence, to a large extent, 
of the memory elements on which our ordinary reasoning 
depends, and, secondly, to the absence of .sensory elements. 

Objertivity of Dreams. — In waking life wc distinguish ideas or 
mental images from real objects by the fact that we are able 
under normal circumstances to dismiss the former at will. In 
sleep, on the other hand, we have, in the first place, no real objects 
with which to compare the images, which therefore take on a 
character of reality comparable to tlie hallucination ol waking 
life ; moreover, powers of visualization and other faculties arc 
enhanced in sleep, so that the strength of dream images con- 
siderably exceeds those of the mental images of the ordinary 
man ; changes in powers of attention, volition and memory 
help to increase the hallucinatory force of the dream. In the 
second place, the ideas of our dreams are presented in the form 
of images, which we are unable to dismiss ; wc therefore 
mistake them for realities, exactly as the sufferer from delirium 
tremens in waking life is apt to regard his phantoms as real. 

Relations of Dreaming and Sleep. — It has been maintained by 
Hamilton and others (see below. Modern Views) that dreams 
invariably accompany sleep, and that we always find ourselves 
dreaming when we arc awakened. But even if it were true 
that dreams were invariably experienced at the moment of 
waking, this would not by any means establish the invariable 
concomitance of dreams and sleep of all sorts ; at most it would 
show that imperfect sleep is a condition of dreaming ; in the 
same way, dreams before wakening, known to have taken place 
either from the recollection of the dreamer or fn^n* the observation 
of another person, may clearly be due to imperfect wakening, 
followed by a deepening of sleep. It is, however, by no means 
true that awakening from sleep is invariably accompanied by a 
dream ; in considering the question it must be recollected that 
it is complicated by the common experience of very rapid 
forgetfulness of even a vivid and complicated dream, only the 
fact of having dreamt remaining in the memory ; it is clear 
that amnesia may go .so far that even the fact of dreaming may 
be forgotten. On the whole, however, tliere appear to be no 
good grounds for the assertion that we always dream when we 
are asleep. On the other hand, there is no proof that partial 
awakening is a necessary condition of dreaming. 

Representative Dreams. — C’entrally initiated dreams may be due 
to a kind of automatic excitation of the cerebral regions, especially 
in the case of those clearly arising from the occupations or 
sensations of the day or the hours immediately preceding the 
dream. To the same cause we may attribute the recalling of 
images apparently long since forgotten. Some of these revivals 
of memor>' may be due to the fact that links of association which 


are insufficient to restore an idea to consciousness in the waking 
stote may suffice to do so in sleep, just as a good visualizer in 
his waking moments may call up an object never clearly seen 
and yet distinguish the parts, so in sleep, as L. F. A. Maury 
(1817-1892) and others have shown, an image may be more 
distinct in a dream than it was when originally presented (see 
also below. Memory). 

Presentative Dr earns. —Ihsi dreams due to real sensations, more 
or less metamorphosed, may arise {a) from the states of the 
internal organs, {b) from muscular states, {c) from subjective 
sensations due to the circulation, &c., or (d) from the ordinary 
cause of the action of external stimuli on the organs of sense. 

(a) The state of the stomach, heart, &c., has long been recognized 
as important in the causation of dreams (sec below. Classical 
Views). The common sensation of flying seems to be due in 
many cases to the disturbance of these organs setting up sen- 
sations resembling those felt in rapidly ascending or descending, 
as in a swing or a lift. Indigestion is a frequent cause of night- 
mare — the term given to oppressive and horrible dreams — ^and 
bodily discomfort is sometimes translated into tlic moral region, 
giving rise to the dream that a murder has been committed. 
(b) Dreams of flying, &c., have also been attributed to the 
condition of the muscles during sleep ; W. Wundt remarks that 
the movements of the body, such as breathing, extensions of the 
limbs and so on, must give rise to dream fancies ; the awkward 
position of the limbs may also excite images, (c) Espec^ially 
important, probably, for the dreams of tlie early part of the 
night arc the retinal conditions to which are due the illusions 
hypnagogiques of the preliminary drowsy stage ; but probably 
I^dd goes too far in maintaining that entoptic stimuli, either 
intra- or extra-organic in origin, condition all dreams. Illusions 
hypnagogiques, termed popularly “ faces in the dark,” of which 
Maury has given a full account, are the not uncommon sen.sations 
expt rienced, usually visual and seen with both open and closed 
eyes, in the interval between retiring to rest and actually falling 
asleep ; they are comparable to the crystal-gazing visions of 
waking moments ; though mainly visual they may also affect 
other senses. Besides the eye the ear may supjdy material for 
dreams, when the circulation of the blood suggests rushing 
waters or similar ideas, {d) It is a matter of common observ'ation 
that the temperature of the surface of the body determines in 
many ca.ses the character of the dreams, the real circumstances, 
as might be expected from the general character of the 
dream state, being exaggerated. In the same w'ay the pres- 
sure of bt^d- clothes, ol)struction of the .supply of air, 
may serve as the starting-point of dreams. The common dream 
of being unclothed may pc-rhaps he. due to this cause, the 
sensations associated with clothing being absent or so far 
modified as to be unrecognizal)le. In the same way the absence 
of foot-gear may account for some dreams of flying. It is 
possible to test the influence of external stimuli by direct 
experiment ; Maury made a number of trials with the aid of an 
assistant. 

Rapidity of Dreams.— li has often been asserted that we 
dream with extreme rapidity ; but this statement is by no 
means borne out b}' experiment. In a trial recordcxl by j. 
Clavidre the beginning of the dream was accurately fixed by the 
sounding of an alarm clock, which rang, then was silent for 
22 seconds, and then began to ring cor»tinuously : the dream 
scene was in a theatre, and he found by actual trial that the time 
required in ordinary life for the performance <d the scenes during 
the interval of silence was about the same as in ordinary life. 
Spontaneous dreams seem to show a different state of things ; 
it must l>e remembered that (i) dreams are commonly a succe.s- 
i^ion of images, the number of which cannot be legitimately 
compai*ed with the number of extra-organic stimuli which would 
corresjjond to them in ordinary life : the real comparison is 
with mental images ; and (2) the rapidity of association varies 
enormously in ordinary waking life. No proof, therefore, that 
some dreams are slow can .show that this mentation in others 
is not extremely rapid. The most commonly quoted case is 
one of Maury’s ; a bed-pole fell on his neck, and (so it is stated) 
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he dreamt of the French Revolution, the scenes culminating in 
the fall of the guillotine on his neck ; this has been held to show 
that (1) dreams are extremely rapid ; and (2) we construct a 
dream story leading up to the external stimulus which is assumed 
to have originated the dream. But Maury's dream was not 
recorded till many years after it had occurred ; there is nothing 
to show that the dream, in this as in other similar cases, was not 
in progress when the bed-pole fell, which thus by mere coincidence 
would have intervened at the psychological moment ; Maury’s 
memory on waking may have been to some extent hallucinatory. 
But there are records of waking states, not necessarily abnormal, 
in which time-perception is disturbed and brief incidents seem 
interminably long; on the other hand, it appears from the 
experiences of persons recovered from drowning that there is 
great rapidity of ideation before the extinction of consciousness ; 
the same rapidity of thought has been observed in a fall from a 
bicycle. 

Reason in Dreams, — Studies of dreams of normal individuals 
based on large collections of instances are singularly few in 
number ; sucli as there are indicate great variations in the 
source of dream thoughts and images, in the colierence of the 
dream, and in the powers of memory. In ordinary life attention 
dominates the images presented ; in dreams heterogeneous and 
disconnected elements are often combined ; a resemldancc need 
not even have been consciously recognized for the mind to com- 
bine two impressions in a dream ; for example, an aching tooth 
may (according to the dream) be extracted, and found to resemble 
rocks on the sea-shore, which had not struck the waking mind 
as in any way like teeth. Incongruence and incoherence are not, 
however, a necessary characteristic of dreams, and individuals 
are found whose dream ideas and scenes show a power of 
reasoning and orderliness ecpial to that of a scene imagined or 
experienced in ordinary life. In some cases the reasoning power 
may attain a higher level than that of the ordinary con.scious 
life. In a well-authenticated case Professor Hilprecht was able 
in a dream to solve a difficulty connected with two Babylonian 
inscriptions, which had not previously been recognized as com- 
plementary to each other ; a point of peculiar interest is the 
dramatic form in which the information came to him — ^an old 
Babylonian priest appeared in his dream and gave him the clue 
to the problem (see also below. Personality). 

Memory in Dreams. — Although prima facie the dream memory 
is fragmentary and far less complete than the waking memory, 
it is by no means uncommon to find a revival in .sleep of early, 
apparently quite forgotten, experiences : more striking is the 
recollection in dreams of matters never supraliminally (see 
Subliminal Self) apperceived at all. 

The relation between the memory in dreams and in the 
hypnotic trance is curious : suggestions given in the trance may 
be accepted and then forgotten or never remembered in ordinary 
life ; this docs not prevent them from reappearing occasionally 
in dreams ; conversely dreams forgotten in ordinary life may be 
remembered in the hypnotic trance. These dream memories 
of other states of consciousness suggest that dreams are some- 
times the product of a deeper stratum of the personality than 
comes into play in ordinary waking life. It must be remembered 
in this connexion tliat we judge of our dream consciousness by 
our waking recollections, not directly, and our recollection of 
our dreams is extrgprdinarily fragmentary ; we do not know 
how far our dream memory really extends. Connected with 
memory of other states is the question of memory in dreams of 
previous dream states ; occasionally a separate chain of memory, 
analogous to a secondary personality, seems to be formed. We 
may he also conscious that ws have been dreaming, and subse- 
quently, without intermediate waking, relate as a dream the 
dream previously experienced. In spite of the irrationality of 
dreams in general, it by no means follows that the earlier and 
later portions of a dream do not cohere ; we may interpolate an 
episode and again take up the first motive, exactly as happens 
in real life. The strength of the dream memory is shown by the 
recurrence of images in dreams ; a picture, the page of a book, 
or other image may be reproduced l^fore our eyes several times 


in the course of a dream without the slightest alteration, although 
the waking consciousness would be quite incapable of such a feat 
of visualizing. In this connexion may be mentioned the pheno- 
menon of redreaming; the same dream may recur either on 
the same or on different nights ; this seems to be in many cases 
pathological or due to drugs, but may also occur under normal 
conditions. 

Personality. — ^As a rule the personality of the dreamer is 
unchanged ; but it also happens that the confusion of identity 
observed with regard to other objects embraces the dreamer 
himself ; he imagines himself to be some one else ; he is alter- 
nately actor and observer ; he may see himself playing a part 
or may divest himself of his body and wander incorporeally. 
Ordinary dreams, however, do not go beyond a splitting of 
personality ; we hold conversations, and are intensely surprised 
at the utterances of a dream figure, which, however, is merely 
an alter ego. As in the case of Hilprecht (see above) the informa- 
tion given by another part of the personality may not only 
appear but actually be novel. 

Supernormal Dreams. — In addition to dreams in which there 
is a revival of memory or a rise into consciousness of facts 
previously only subliminally cognized, a certain number of dreams 
arc on record in which telepathy {qjo.) seems to play a part ; 
much of the evidence is, however, discounted by the possibility 
of hallucinatory memory. Another class of dreams (prodromic) 
is that in which the abnormal lx)dily states of the dreamer are 
brought to his knowledge in sleep, sometimes in a symbolical 
fonn ; thus a dream of battle or sanguinary conflict may presage 
a haemorrhage. The increa.sed power of suggestion which is 
the normal accompaniment of the hypnotic trance may make 
its apf)earance in dreams, and exercise either a curative influence 
or act capriciously in producing hysteria and the tropic changes 
known as “ stigmata.” We may meet with various forms of 
hyperaesthesia in dreams ; quite apart from the recovery of 
sight by those who have lost it wholly or in part (see below. 
Dreams of the Blind), we find that the powers of the senses may 
undergo an intensification, and, e.g., the power of appreciating 
music be enormously enhanced in persons usually indifferent to 
it. Mention must also be made of the experience of K. L. 
Stevenson, who tells in Across the Plains how by self-sugge.slion 
he was able to secure from his dreams the motives of some of his 
best romances. 

Voluntary Action in Dreams. — Connected with dreams volun- 
tarily influenced is the question of how far dreams once initiated 
are modifiable at the will of the dreamer. Some few observers, 
like F. W. H. Myers and Dr F. van Eedcn, record that they can 
at longer or shorter intervals control their actions in their 
dreams, though usually to a less extent than their imagined 
actions in waking life. Dr van Eeden, for example, tells us that 
he has what he calls a '' clear dream ” once a month and is able 
to predetermine what he will do when he becomes aware that 
he is dreaming. 

Dreams of Children. — Opinions differ widely as to the age at 
which children begin to dream ; G. Compayr 6 maintains that 
dreaming has been observed in the fourth month, but reflex 
action is always a possible explanation of the observed facts. 
S. dc Sanctis found that in boys of eleven only one out of eight 
said that he dreamt seldom, as against four out of seven at the 
age of six ; but we cannot exclude the possibility that dreams 
were frequent but forgotten. If correct, the observation suggests 
that dreams appear comparatively late. Individual cases of 
dreaming, or possibly of waking hallucination, are known as 
early as the age of two and a half years ; according to de Sanctis 
dreams occur before the fifth year, but are seldom remembered ; 
as a rule the conscious dream age begins with the fourth year ; 
speech or movement, however, in earlier years, though they may 
be attributed to reflex action, are more probably due to dreams. 

Dreams of the Old. — In normal individuals above the age of 
sixty-five de Sanctis found dreams were rare ; atmospheric 
influences seem to be important elements in causing them ; 
memory of them is weak ; they are emotionally poor, and deal 
with long past scenes. 
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Dreams of Adults. — ^Any attempt to record or influence our 
dreams may be complicated by (a) direct suggestion, leading to 
the production of the phenomena for which we are looking, and 
(b) indirect suggestion leading to the more lively recollection of 
dreams in general and of certain dreams in particular. Conse- 
quently it cannot be assumed that the facts thus ascertained 
represent the normal conditions. According to F. Heerwagen’s 
statistics women sleep more lightly and dream more than men : 
the frequency of dreams is proportional to their vividness ; 
women who dream sleep longer than those who do not ; dreams 
tend to become less frequent with advancing age. The total 
number of remembered dreams varies considerably with different 
observers, some attaining an average of ten per night. The 
senses mainly active in dreams are, according to one set of 
experiments, vision in 6o %, hearing in 5 %, taste in 3 %, and 
smell in 1 *5 %, where the dreamers had looked at coloured 
papers before falling asleep ; when taste or smell had been 
stimulated, the visual dreams fell to about 50 %, and the sense 
stimulated was active twice as often as it would otherwise be ; 
dreams in which motion was a prominent feature were 10 % of 
the former class, 14 % and i8 % of the two latter. Experiments 
by J. Hourly Void show even more distinctly the influence of 
suggestion both as to the form, visual or otherwise, and the 
content (colours and forms of objects) of dreams. According to 
most observers dreams are most vivid and frequent between the 
ages of 20 and 25, but II. Maudsley puts the maximum between 
30 and 35. De Sanctis got replies from 165 men and 55 women : 
the proporti()n between the sexes clo.sely agrees with the results 
attained by Heerwagen and M. W. Calkins ; 13 % of men and 
33 % of women said they always dreamt, 27 % and 45 % often, 
50 % and 13 % rarely, and the remainder (precisely the same 
percentage for men and women — 9’09) either did not dream or 
did not remember that they dreamt. Nearly tv/ice as many 
women as men had vivid dreams ; in tlie matter of complication 
of the dream experiences the sexes are about equal ; daily life 
supplies more material in the dreams of men ; nearly twice as 
many women as men remember their dreams clearly, a fact 
which hangs together to some extent with the vividness of the 
dreams, though it by no means follows that a vivid dream is well 
remembered. There are great variations in the emotional 
character of dreams ; some observers report twice as many 
unpleasant dreams as the reverse ; in other cases the emotions 
seem to be absent ; others again have none but pleasing dreams. 
Individual experience also varies very largely as to the time 
when most dreams are experienced ; in some cases the great 
majority are subsequent to 6.30 a.m. ; others find that quite half 
occur before 4.0 a.m. 

Dreams of the Neuropathic, Insane, Idiots, &c. — Much attention 
has been given to the dreams of hysterical subjects. It appears 
that their dreams are specially liable to exercise an influence over 
their waking life, perhaps because they do not distinguish them, 
any more than their waking hallucinations, from reality. P. 
Janet maintains that the cause of hysteria may be sought in a 
dream. The dreams of the hysterical have a tendency to recur. 
Epileptic subjects dream less than the hysterical, and their dreams 
are seldom of a terrifying nature ; certain dreams seem to take the 
place of an epileptic attack. Dreaming seems to lx: rare in 
idiots. De Sanctis divides paranoiacs into three classes : (a) 
tho.se with systematized delusions, {h) those with frequent 
hallucinations, and (r) degenerates; — the dreams of the first 
class resemble their delusions ; the second class is distinguished 
by the complexity of its dreams ; the third by their vividne.ss, by 
their delusions of megalomania, and by their influence on daily 
life. Alcoholic subjects have vivid and terrifying dreams, 
characterized by the frequent appearance of animals in them, and 
delirium tremens may originate during sleep. 

Dreamc of the Blind, Deaf, &rc. — ^As regards visual dreams the 
blind fall into three classes — ( i ) those who are blind from birth or 
become blind before the age of five ; (2) those who become blind 
at the “ critical age ” from five to seven ; (3) those who become 
blind after the age of seven. The dreams of the first class are 
Qon-visual ; but in the dreams of Helen Keller there are traces of 
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a visud content ; the second class sometimes has visual dreams ; 
the third class does not differ from normal persons, though visual 
dreams may fade away after many years of blindness. In the 
case of the partially blind the clearness of vision in a dream 
exceeds that of normal life when the partial loss of sight occurred 
in the sixth or later years. The education of Helen Keller Ls 
interesting from another point of view ; after losing the senses of 
sight and hearing in infancy she began her education at seven 
years and was able to articulate at eleven ; it is recorded 
that she “ talked ” in her dreams soon after. Tliis accords 
with the experience of normal individuals who acquire a foreign 
language. Her extraordinary memory enables her to recall 
faintly some traces of the sunlit period of her life, but they 
hardly affect her dreams, so far as can be judged. The dreams of 
the blind, according to the records of F. Hitschmann, present 
some peculiarities ; animals as well as man speak ; toothache and 
bodily pains are perceived as such ; impersonal dreaming, 
taking the form of a drama or reading aloud, is found ; and he 
had a strong tendency to reproduce or create verse. 

Dreams of Animals, — We are naturally reduced to inference in 
dealing with animals as with very young children ; but various 
observations seem to show that dreams arc common in older dogs, 
especially after hunting expeditions ; in young dogs sleep seems to 
be quieter ; dogs accustomed to the chase seem to dream more 
than other kinds. 

Dreams among the Non-European Peoples. — In the lower 
stages of culture the dream is regarded as no less real and its 
personages as no less objective than those of the ordinary waking 
life ; this is due in the main to the habit of mind of such peoples 
(see Animism), but possibly in some measure also to the occurrence 
of veridical dreams (see I'elepathy). In either case the savage 
explanation is animistic, and animism is commonly assumed to 
have been developed very largely as a result of theorising 
dreams. 'Fwo explanations of a dream Jire found among the 
lower races : (i) that the soul of the dreamer goes out, and visits 
his friends, living or dead, his old haunts or unfamiliar scenes and 
so on ; or (2) that the souls of the dead and others come to visit 
him, either of their own motion or at divine command. In 
either of ♦he latter cases or at a higher stage of culture when the 
dream is regarded as god-sent, though no loriger explained in 
terms of animism, it is often regarded as oracular (see Oracle), 
the explanation being sometimes symbolical, sometimes simple. 

There are two classes of dreams which have a special import- 
ance in the lower cultures : (i) the dream or vision of the initia- 
tion fast ; and (2) the dream caused by the process known as 
inculcation, which is often analogous to the initiation fast. In 
many parts of North America the individual Indian acquires a 
tutelary spirit, known as manito or nagual, by his initiation 
dream or vision ; the idea being perhaps that the spirit by the act 
of appearing shows its subjection to the will of the man. 
Similarly, the magiidan acquires his familiar in North America, 
AiLstralia and elsewhere by dreaming of an animal. Incubation 
consists in retiring to sleep in a temple, sometimes on the top of a 
mountain or other unusual spot, in order to obtain a revelation 
through a dream. Fasting, continence and other observances 
are frequently prescribed as preliminaries. Certain classes of 
dreams have, especially in the middle ages, been attributed to the 
influence of evil spirits (sec Demonolocy). 

Classical and Medieval Vierv of Dreams. — Side by side with the 
prevalent animistic view of dreams we find in antiquity and 
among the semi-civilized attempts at philosophical or physio- 
logical explanations of dreams. Democritus, from whom the 
Epicureans derived their theory, held the cause of them to be 
the simulacra or phantasms of corporeal objects which are 
constantly floating about the atmospliere and attack the soul 
in sleep — a view hardly distinguishable from animism. Aristotle, 
however, refers them to the impressions left by objects seen with 
the eyes of the body ; he further remarks on the exaggeration 
of slight stimuli when they are incorporated inU) a dream ; a 
small sound becomes a noise like thunder. Plat(», too, connects 
dreaming with tiie normal waking operations of the mind ; 
Pliny, on the other hand, admits this only for dreams which take 
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place after mcals^ the remainder being supernatural. Cicero, 
however, takes the view that they are simply natural occurrences 
no more and no less than the mental operations and sensations 
of the waking state. The pathological side of dreams attracted 
the notice of physicians. Hippocrates was disposed to admit 
that some dreams might be divine, but held that others were 
premonitory of diseased states of the body. Galen took the same 
view in some of his speculations. 

Symbolical interpretations arc combined with pathological 
no less than animistic interpretations of dreams; they are 
also extremely common among the lower classes in Europe at 
the present day, but in this case no consistent explanation of 
their importance for the divination of future events is usually 
discoverable. Among the Greeks Plato in the Timaetis (ch. xlvi., 
xlvii.) explains dreams as prophetic visions received by the lower 
appetitive soul through the liver ; their interpretation requires 
intelligence. The Stoics seem to have held that dreams may be 
a divine revelation, and more than one volume on the interpreta- 
tion of dreams has come down to us, the most important being 
perhaps the *Ov€ipoKpiTi.Ka of Daldianus Artemidorus. We find 
parallels to this in a Mussulman work by Gabdorrachaman, 
translated by Pierre Vattier under the name of Onirocrite 
mnssulmany and in the numerous books on the interpretation of 
dreams which circulate at the present day. In Siam dream books 
arc found {Intern, Archiv jiir Anthr. viii. 150); one of the 
functions of the Australian medicine man is to decide how a 
dream is to be interpreted. 

Modern Views . — The doctrine of Descartes that existence 
depended upon thought naturally led his followers to maintain 
that the mind is always thinking and consequently that dreaming 
is continuous. Locke replied to this that men are not always 
conscious of dreaming, and it is hard to be conceived that the 
soul of the sleeping man should this moment be thinking, while 
the soul of the waking man cannot recollect in the next moment 
a jot of all those thoughts. That we always dream was main- 
tained by l-.cibnitz, Kant, Sir W. Hamilton and others ; the 
latter refutes the argument of Locke by the just observation 
that the somnambulist has certainly been conscious, but fails 
to recall the fact when he returns to the normal state. 

It has been commonly held by metaphysicians that the nature 
of dreams is explained by the suspension of volition during 
sleep ; Dugald Stewart asserts that it is not wholly dormant 
but loses its hold on the fjiculties, and he thus accounts for the 
incoherence of dreams and the apparent reality of dream images. 

('udworth, from the orderly sequence of dream combinations 
and their novelty, argues that the state arises, not from any 
‘‘ fortuitous dancings of the spirits,” but from the “ phantastical 
power of the soul.” According to K. A. Schemer, dreaming 
is a decentralization of the movement of life; the ego becomes 
purely receptive and is merely the point around which the 
peripheral life plays in perfect freedom. Hobbes held that 
dreams all proceed from the agitation of the inward parts of a 
man’s body, which, owing to their connexion with the brain, 
serve to keep the latter in motion. For Schopenhauer the cause 
of dreams is the stimulation of the brain by the internal regions 
of the organism through the sympathetic nervous system. 
These impressions the mind afterwards works up into quasi- 
realities by means of its forms of space, time, causality, &:c. 

HiuLior.RAPiiY. -Fbr full lists of books and articles sw J. M. 
J 3 aUl\vin*s Dictumary of Philosophy^ bibliography volume (1906), 
and S. de Sanctis, / Soi^ni, also translated in German with additions 
as Die Trdumc. Important works are : — Binz, Vher den Traum ; 
Giessler, den Tie-fen des Trainnlebens ; Maury, Le Sommeil et les 
rives; Radcstock, Srhlaf und Traum; Tessie, Les Pives; Suitta, 
Schlaf und Tranmzusfdnde. For super- normal dreams see F. W. H. 
Myers, Human Personality vol. i., and Proc, S.P.P. viii. 362, For 
voluntary dreams see Proc. S.P.R. iv. 241, xvii. 112. On prophetic 
dreams see Monist^ xi. 161 ; Dull. Soc. A nth. (Paris, lyoi), 196, 
(1902), 228 ; Rev. dc svnthdse historique (1901), 151. &c. On in- 
cubation sec Deubner, De incuhoHone ; Maury, La Magic. On the 
cireams of American Indians see Handbook of American Indians 
(Wasliington, 1907), s.v. ** Dreams *' and " Manito.” On the 
interpretation of dreams soc Freud, Die Traumdeutung. Other works 
are F. Greenwood, Imagination in Dreams ; Hutchinson, Dreams 
and their Meanings. (N. W. T.) 


DREDGE AND DREDGING. The word “dredge” is used 
in two senses, (t) From Mid. Eng. dragie, through Fr. dragie, 
from Gr. rpayqpara, sweetmeats, it means a confection of sugar 
formed with seeds, bits of spice or medicinal agents. The word 
in this sense is obsolete, but survives in “ dredger,” a box with a 
perforated top used for sprinkling such a sugar-mixture, flour 
or other powdered substance. “ Dredge ” is also a local term 
for a mixed crop of oats and barley sown together (“ maslin ” 
or “ meslin,” cf. Fr. dragie\ and in mining is applied to ore 
of a mixed value. (2) Connected with “ drag,” or at least derived 
from the same root, dredge or dredger is a mechanical appliance 
for collecting together and drawing to the surface (“ dredging ”) 
objects and material from the beds of rivers or the bottom of the 
sea. In the following account the operations of dredging in this 
sense are discussed (1) as involved in hydraulic engineering, (2) 
in connexion with the work of the naturalist in marine biology. 

I. Hydraulic Engineering 

Dredging is the name given by engineers to the process of 
excavating materials under water, raising them to the surface 
and depositing them in barges, or delivering them through a 
shoot, a longitudinal conveyor, or pipes, to the place where it is 
desired to deposit them. It has long been useful in works of 
marine and hydraulic engineering, and has been brought in 
modem times to a state of high perfection. 

The employment of dredging plant and the selection of special 
appliances to be used in different localities and in varying 
circumstances require the exercise of sound judgment on the 
part of the engineer. In rivers and estuaries where the bottom 
is composed of light soils, and where the scour of the tide can be 
governed by training walls and other works constructed at 
reasonable expense, so as to keep the channel clear without 
dredging, it is manifest that dredging machinery with its large 
cost for working expenses and for annual upkeep should be as 
far as possible avoided. On the other hand, where the bottom 
consists of clay, rock or other hard substances, dredging must, 
in the first instance at any rate, be employed to deepen and 
widen the channel which it is sought to improve. In some 
instances, such as the river Mississippi, a deep channel has for 
many years l)een maintained by jetties, with occasional resort 
to dredging to preserve the required channel section and to 
hasten its enlargement. The bar of the river Mersey is 11 m. 
from land, and the cost of training works would be so great as to 
forbid their construction ; but, by a capital expenditure of 
£t 20,000 and an annual expense of £20,000 for three years, the 
depth of water over the bar at low tide has been increased by 
dredging from ii ft. to 27 ft., the channel being 1500 ft. wide. 

“Hag and Spoon'* Dredger. — The first employment of 
machinery for dredging is, like the discovery of the canal lock, 
claimed by Holland and Italy, in both of which countries it is 
l)elievcd to have been in use before it was introduced into 
Britain. The Dutch, at an early period, used what is termed 
the “ bag and spoon ” dredger for cleansing their canals. The 
“ spoon ” consisted of a ring of iron about 2 ft. in diameter 
flattened and steeled for about a third of its circumference and 
having a bag of strong leather attached to it by leathern thongs. 
The ring and bag were fixed to a pole which was lowered to the 
bottom from the side of a barge moored in the canal or river. 
The “ spoon ” was then dragged along the bottom by a rope 
made fast to the iron ring actuated by a windlass placed at the 
other end of the barge, the pole being prevented from rising by a 
hitched rope which caused the “ spoon ” to penetrate the bottom 
and fill the bag. When the “ spoon ” reached the end of the barge 
where the windlass was placed, the winding was still continued, 
and the suspended rope being nearly perpendicular the “ bag ” 
was raised to the gunwale of the barge and the excavated 
material emptied into the barge. The “ bag ” was then hauled 
back to the opposite end to be lowered for another supply. This 
system is still in use, hut is only adaptable to a limited depth of 
water and a soft bottom ; it has been largely used in canals and 
frequently in the Thames. At the Fosdyke Canal in Lincolnshire 
^359000 tons were raised in the manner described. According 
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to J. J. Webster {Proc, Inst, C.E. vol. 89), the first applica- 
tion of steam power for dredging operations was to a “ spoon 
& bag ” dredger for cleansing Sunderland harbour^ the engine 
being made by Messrs Boulton & Watt of Soho, Birmingham. 

Dredging by Bucket between Two Lighters, — ^Another plan of 
dredging, practised at an early period in rivers of considerable 
breadth, was to moor two barges, one on each side of the river. 
Between them was slung an iron dredging bucket, which was 
attached to both bai^ges by chains wound on the barrels of a 
crab winch worked by six men in one barge and round a simple 
windlass worked by two men in the other barge. The bucket, 
being lowered at the side of the barge carrying the windlass, 
was drawn across the bottom of the river by the crab winch on 
the other barge ; and having been raised and emptied, it was 
hauled across by the opposite windlass for repetition of the 
process. This process was in use in the River Tay until 1833. 

Bucket Ladder Dredgers, -Thii earliest record of a bucket 
ladder dredger is contained in the first paper of the first volume 
(1836) of the Transactions of the Institution of Civil Engineers. 
This machine was brought into use at the Hull Docks about 
1782. The bucket chain was driven by two horses working a 
horse-gear on the deck of the vessel. The buckets were con- 
structed of } in. bars of iron spaced J in. apart, and were 4 ft. 
long, 13 in. deep, 12 in. wide at the mouth and about 6 in. wide 
at the bottom. This dredger raised about 30 tons per hour at the 
cost of 2.Jd. per ton, whicfi covered the wages of three men working 
the dredger, eight men working the lighters and the keep of three 
horses. A dredger of this kind and power would only work in 
ballast, mud or other soft material, but the machine was gradu- 
ally improved and increased in capacity and power by different 
manr.facturers until it became a very efficient machine in skilful 
hands, excavating and raising material from depths of 5 ft. to 
60 ft. of water at a cost not very different from, and in many 
cases less than, that at which the same work could lie performed 
on land. With the powerful dredgers now constructed, almost 
all materials, except solid rock or very large lx)ulders, can Ixi 
dredged with (!ase. Loose gravel is perhaps the most favourable 
material to work in, but a powerful dredger will readily break up 
and raise indurated beds of gravel, clay and boulders, and has 
even found its way through the surface of soft rock, though it 
will not pemetrate very far into it. In some cases steel diggers 
alternating with the buckets on the bucket frame have been 
successfully employed. The construction of large steam dredgers 
is now carried on by many engineering firms. The main feature 
of the machine is the bucket ladder which is hung at the top end 
by eye straps to the frame of the vessel, and at the lower end by 
a chain reived in purchase blocks and connected to the hoisting 
gear, so that the ladder may be raised and lowered to suit the 
varying depths of water in which the dredger works. The upper 
tumbler for working the. bucket chain is generally square or 
pentagonal in form and made of steel with loose steel wearing 
pieces securely bolted to it. The tumbler is securely keyed to 
the steel shaft which is connected by gearing and shafting to 
the steam engine, a friction block being inserted at a convenient 
point to prevent breakage should any hidden obstacle causing 
unusual strain be met with in the path of the buckets. The 
lower tumbler is similar in construction to the upper tumbler, 
but is usually pentagonal or hexagonal in shap)e. The buckets 
are generally made with steel backs to which the plating of the 
buckets is riveted ; the cutting edge of the buckets consists of a 
strong steel bar suitably shaped and riveted to the body. The 
intermediate links are made of hammered iron or steel with 
removable steel bushes to take the wear of the connecting pins, 
which are also of steel. The hoisting gear may be driven cither 
from the main engine by frictional gearing or by an independent 
set of engines. Six anchors and chains worked by powerful steam 
crabs are provided for regulating the position of the dredger in 
regard to its work. 

Barge-loading Dredgers used formerly to be provided with two 
ladders, one on each side of the vessel, or contained in wells 
formed in the vessel near each side. Two ladders were adopted, 
partly to permit the dredger to excavate the material close to a 


quay or wall, and partly to enable one ladder to work while the 
other was being repaired. Bucket ladder dredgers arc now, 
however, generally constructed with one central ladder working 
in a well ; frequently the bucket ladder projects at either the 
head or stern of the vessel, to enable it to cut its own way through 
a shoal or bank, a construction which has been found very useful. 
In one modification of this method the bucket ladder is supported 
upon a traversing frame which slides along the fixed framing of 
the dredger and moves the bucket ladder forw^ard as soon as it 
has been sufficiently lowered to clear the end of the well. In 
places where a large quantity of dredging has to be done, a 
stationary dredger with three or four large hopper barges proves 
generally to be the most economical kind of plant. It has, 
however, the disadvantage of requiring large capital expenditure, 
while the dredger and its attendant barges take up an amount 
of space which is sometimes inconvenient where traffic is large 
and the navigable width narrow. The principal improvements 
made in barge-loading dredgers have been the increase in the 
size of the buckets and the strength of the dredging gear, the 
application of more economical engines for working the machinery, 
and the use of frictional gearing for driving the ladder-hoisting 
gear. It is very important that the main drive be fitted with 
the friction blocks or clutches before alluded to. 

IT|> to the year 1877 dredgers were seldom made with buckets 
of a capacity exceeding 0 cub. ft., but since that time they have been 
gradually increased in capacity. In the dredger " Melbourne,'’ 
constructed by Messrs William Simons & Co. to the design and 
.specification of Messrs Coode, Son ik, Matthews, about the year 1886, 
tlie buckets had a capacity of 22 cub. ft., the dredger being capable 
of making 37 ft. of water. The driving ]>ower consists of two pairs of 
siirlace-condensing engine's, each of 250 i.h.p., having cylinders 20 in. 
and 40 in. in diameter respect ivc^ly, with a 30 in. stroke, the boiler 
prc.ssure being go Ih ])er .s<|. in. Tlie virs.sel is 200 ft. long by 36 ft. 
wide and 11 ft. o in. dec'p, and is ilriven by twin screw proticllcrs. 
‘I'lie gearing is arranged so that (;ithc?r pair of engines can be cm- 
plo3^•d for dredging. The speed under stt'am is 7 knots, and in free- 
getting material Sen? Ions per hour can l>e dredg(*ff with ease. On 
one occasion the dredger lo<ided4oo tons in 20 minutes. The speed 
of the bucket chain is 83 lineal ft. pin- minute. The draught of the 
dredgt^r in working trim is 7 ft. forward and o ft. aft. The efficiency 
of the machine^ or the net work in raising materials compared with 
the f)ower exerted in tJje cylinrlers, is about 25 %. The dn^dged 
material is delivered into barges moored alongside. Contrasting 
favourably with former experience, the " Melbourne " worked for 
tilt? first six months without a single breakage. She is fitted with 
very ])Owerful mooring wdnehes, a detail which is of great importance 
to tmsiire elTicicmcy in working. 

The "St Aii.stoll ” (Plate 1 . fig. 3), a ]>owerful barge-loading 
dredger 195 ft. long by 35 ft. 6 in. beam by 13 ft. deep, fitted with 
twin-screw' conqioiind surface-condensing jiropclling engines of 
looo i.h.p., either set of engines btriiig avaiial.ile for dredging, was 
constructed for H.M. Dockyard, Devonporl, by Messrs Win. Simons 

Co in 1890. '.Phis dredger Inadcrd Ihirty-fivi^ 500-ton hop])er 
barges in tliir wi^ek ending Ajiril 2, 1898, dn'dgiiig 17,501' tons of 
material in tlie working time of 29 hours 5 niiniite.-;. 

An instance of a still larger and inon^ power! iil dredger is the 
" Develant," constructed by Slessrs Win. Simons A (*o., for Nicolaicv, 
.South Russia. She is a bow wi?!!, barge loading, Imcket ladder 
dredger, w’itli a length of j8(> ft., a Incailth, moulded, of 36 ft., and a 
depth, moulded, of 13 ft. The bucket ladder is f)f .sufficient length 
to dredge 3O ft. below the water level. The buckets are exceptionally 
large, each having a capacity of 3b cub. ft., or fully two tons weight of 
material, giving a lifting cajiacity of 1890 tons per hour. At the 
dredging trials 2fir»n tons of spoil were lilted in one hour with an 
expenditure of 250 i.h.p. The propelling powc'r is supplied by one 
pair of comjioiind surf act; condemsing marine engines of 850 i.h.p., 
having two cylindrical boilers constructcl for a working pressure 
of 120 It) per so. in. Each boiler is capable of supplying steam to 
either the propelling or dredging mfichinery, thus allowing the vessel 
to always have a boiler in reserve. On tlu^ trials a speed of knots 
w'as obtained. The bucket ladder, which weighs over 100 tons, ex- 
clusive of dredgings, is raised and lowirred by a set. of independent 
tmginos. For manci'iivring, j'owerful winclu's driven by independ(.*nt 
engines are phiced at tJie bow' and stem. The vi.ssel is fitted 
throughout with electric light, arc lamps being provided above the 
deck to enable dredging to be carried on at night. Steam steering 
gear, a repairing shop, a three-ton crane, and all the latest appliances 
are installed on board. 

The " Derochense •’ (I’late 11 . fig. 12), constructed by Messrs 
Lobnitz & Co., is a good example of the dredgi'r litfed with their 
patent rock cutters, as used on the Suez Canal. These rock cutters 
consist of stam])s passing down through the botfoin of the dredger, 
slightly ill afivance of the bucket chain, and are employed for break- 
ing up rock in front of the bucket ladder so that it may be raised by 
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buckets afterwards. This system of subaqueous rock cutting plant, on 
Messrs Lobnitz's patent system, was cflectively employed in deepen- 
ing the Manchester Ship Canal, and removed a considerable length 
of rock, increasing the dcq)th of water from 26 ft. to 28 ft. at a cost 
of about qd. per cub. yd. A full and illustrated description of this 
X>lant, and of a similar plant supplied to the Argentine Government, 
wa.s published in Engineering of August 17, 1906. An illustration 
of a uucket of 54 cub. ft. capacity constructed by Messrs Lobnitz 
& Co. is given (Plate XI. hg. i r), from which some idea of the size 
of dredging machinery as developed in recent practice may be ob- 
tained. In regard to the depth of water that can be obtained by 
dredging, it is interesting to note that the dredger ** Diver,'* con- 
structed by Messrs. Hunter & English for Mr Samuel Williams of 
London, is capable of working in 60 ft. of water. In this vessel an 
ingenious arrangement was devised by Mr Williams, by which part 
of the weight of the dredger was balanced while the ladder itself 
could be drawn up through t})c bucket well and placed upon the 
deck, enabling a long ladder to be used for a comparatively short 
vessel. The “ Tilbury ” dredger, also constructed by Mes.srs Hunter 
& English, was able to dredge to a depth of 45 ft. below the surface 
of the water. 

Hopper Barges , — ^To receive the materials excavated by barge- 
loading dredgers, steam hopper barges are now generally 
employed, capable of carrying 500 tons or more of excavation 
and of steaming loaded at a speed of about 9 tn. per hour. These 
hopper barges are made with hinged flaps in their bottoms, 
which can be opened when the place of deposit is reached and 
the dredgings easily and quickly discharged. 

Good examples of these vessels are the two steam hopper barges 
built for the (Conservators of the river Thames in 1898. The 
dimensions arc : length 190 ft., breadth 30 ft., depth 13 ft. 
3 in., hopper capacity 900 tons. They are propelled by a set of 
triple expansion engines of 1200 i.h.p., with two return -tube 
boilers having a working pressure of 160 lb. Special appliances 
arc provided to work the hopper doors by steam power from 
independent engines placed at the forward end of the hopper. 
A steam windlass is fixed forward and a steam capstan aft. The 
vessels are fittcjd with cabins for the officers and crew. On 
their trial trip, the hoppers having their full load, a speed of 
11 knots was obtained, the coal consumption being 1*44 tb 
per i.h.p. 

Methods of Dredging . — In river dredging two .systems are 
pursued. One plan consists in excavating a series of longitudinal 
furrow's parallel to the axis of the stream ; the other in dredging 
cross furrows from side to side of the river. It is found that 
inequalities are left between the longitudinal furrows when that 
system is practis<!d, which do not occur, to the same extent, in 
side or cro.ss dredging ; and cross dredging leaves a more uniform 
bottom. In either ctuse the dredger is moored from the head 
and stern by cliains about 250 fathoms in length. These chains 
in improved dredgers are wound round windlasses worked by 
the engine, so that the vessel can lie moved ahead or astern by 
simply throwing them into or out of gear. In longitudinal 
dredging the vessel is worked forward by the head chain, while 
the buckets are at the same time performing the excavation, so 
that a longitudinal trench is made in the bottom of the river. 
After proceeding a certain length, tlie dredger is stopped and 
permitted to drop down and commence a new longitudinal 
furrow, parallel to the first one. In cross dredging, on the other 
hand, the vessel is supplied with four additional moorings, two 
on each side, and these chains are, like the head and stern chains, 
wound round barrels worked by steam power. In cross dredging 
we may suppose the vessel to be moored at one side of the 
channel to be excavated. The bucket frame is set in motion, 
but instead of the dredger being drawm forward by the head chain, 
she is drawn across the river by the starboard chains, and, having 
reached the extent of her work in that direction, she is then 
drawn a few feet forward by the head chain, and the bucket 
frame being still in motion the vessel is hauled across by the 
port chains to the side whence she started. By means of this 
transverse motion of the dredger a series of cross cuts is made ; 
the dredger takes out the whole excavation from side to side 
to a uniform depth and leaves no protul'terances such as are 
found to exist l^tween the furrows in longitudinal dredging, 
even when it is executed with great care. The two systems 
will be understood by reference to fig. 1, where A and B are the 


head and stern moorings, and C, D, E and F the side moorings. 
The arc e f represents the course of the vessel in cross dredging ; 



Fig. I. — Diagram showing Moorings for Transverse Dredging. 

while in longitudinal dredging, as already explained, she is 
drawn forward towards A, and again dropped down to commence 
a new longitudinal furrow. 

Hopper Dredgers . — ^In places where barge-loading dredgers 
are inconvenient, owing to confined space and interference with 
navigation, and where it is necessary to curtail capital expendi- 
ture, hopper dredgers are convenient and economical. These 
dredgers were first constructed by Messrs. Wm. Simons & Co. 
of Renfrew, who patented and constructed what they call the 
“ Hopper Dredger,” combining in itself the advantages of a 
dredger for raising material and a scow hopper vessel for con- 
veying it to the place of discharge, both of which ser\dccs arc 
performed by the same engines and the same crew. 

llic vessel for this type of dredger is made of sufficient length 
and floating capacity to contain its own dredgings, which it 
carries out to the depositing ground as soon as its hopper is full. 
Considerable time is of course occupied in slipping and recovering 
moorings, and conveying material to the depositing ground, 
but these disadvantages are in many instances counterbalanced 
by the fact that less capital is required for plant and that less 
room is taken up by the dredger. If the depositing ground is 
far away, the time available for dredging is much curtailed, 
but the four-screw hopper dredger constructed by Messrs Wm. 
Simons & C.o. for Bristol has done good work at the cost of 
5d. per ton, including wages, repairs, coals, grease, sundries and 
interest on the first cost of the plant, notwithstanding that the 
material has to be taken 10 m. from the Bristol Dock. She can 
lift 400 tons of stiff clay per hour from a depth of 36 ft. below 
the water line, and the power required varies from 120 i.h.p. 
to 150 i.h.p., according to the nature of the material. The 
.speed is 9 knots, and 4 propellers are provided, two at the head 
and two at the stern, to enable the vessel to steam equally well 
either way, as the river Avon is too narrow to permit her to be 
turned round. 

The hopper dredger " I.a Puissanle ’* (IMate I. fig. 4), constructed 
l»y Messrs Wm. Simons & Co. for the Suez Canal Co. for the improve- 
ment of Port Said Road.s, is a fine iixample of this cla.ss of dredger. 
Slio is 275 ft. long by 47 ft. beam by 10 ft. deep. The hopper capacity 
is 2000 tons, and the draught loaded 16 ft. 5 in. The maximum 
dredging depth is 40 ft., and the minimum dredging depth is only 
limib'd by the vessel’s draught, she being able to cut her own way. 
The bucket ladder works through the well in the stem and weighs with 
buckets 120 tons. The buckets have each a capacity of 30 cub. ft. 
and raised on trial 1600 tons ])er hour. The dredger is propelled by 
two sets of independent triple expansion surface-condensing engines 
of 1800 i.h.p. combined, working with steam at 160 th prc.s.sure, 
supplied by two mild steel multitubular boilers. Each set of engines 
is capable of driving the buckets independently at speeds of t 6 and 
20 buckets per minute. The bucket ladder is fitted with buffer 
springs at its ui)por end to lessen the shock when working in la sea- 
way. The dredger can deliver the dredged material either into its 
own hopper or into barges lying on either side. The vc.ssel obtained 
a speed of of knots per hour oh trial. The coal consumption during 
6 hours' steaming trial was 1*66 lb per i.h.p. hour. Fig. 9 (Plate I.) 
shows a still larger hopper dredger by the same constructors. 

Dredgrrs fitted with Long Shoot or Shore Delivering Apparatus , — 
The first instance of dredgers being fitted with long shoots was 
in the Suez Canal. The soil in the lakes was very variable, the 
surface being generally loose mud which lay in some places in 
the sand, but frequently more or less on hard clay. Resort was 
had to shoots 230 ft. long, supported on pontoons connected 
with the hull of the dredger. The sand flowed away with a 
moderate supply of water to the shoots when they were fixed 
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at an inclination of about i in 20, but when the sand was mixed 
with shells these formed a coating which prevented the stream 
of water from washing out the shoot^ and even with an inclination 
of I in 10 material could not be delivered. A pair of endless 
chains working down the long shoot overcame the difficulty, 
and also enabled hard clay in lumps to be dealt with. One 
dredger turned out about 2000 cub. yds. of thick clay in 15 hours, 
and when the clay was not hard it could deliver 1 50,000 cub. yds. 
in a month for several consecutive months. 

Shore delivery has been successfully effected by raising the 
material by buckets in the ordinary way and delivering it into 
a vertical cylinder connected with floating jointed pipes through 
which the dredgings pass to the shore. This, of course, can only 
be done where the place of deposit is near the spot where the 
material is dredged. Two plans have been satisfactorily employed 
for this operation. At the Amsterdam Canal the stuff was 
discharged from the buckets into a vertical cylinder, and after 
being mingled with water by a revolving Woodford pump was 
sent off under a head of pressure of 4 or 5 ft. to the place of 
deposit in a semi-fluid state through pipes made of timber, 
hooped with iron. These wooden pipes were made in lengths 
of about 15 ft., connected with leather joints, and floated on the 
surface of the water. A somewhat similar process was also 
employed on the Sue/ Canal. 

A dredger (Plate I. fig. 5), constructed by Messrs Hunter & English 
for reclamation works on T-ake Copais in Greece was fitted with dt^- 
livery belts running on rollers in steel lattice frames on each side of 
the vessel supported by masts and ropes. It could deliver 100 cub. 
metres p«sr hour at 85 ft. from the centre of the dredger, at a cost ol 
1 'Sad. per cub. metre for working expenses, with coal at 45s. per ton, 
including o*6()d. per cub. metre for renewal of belts, iiiion which the 
wear and tear was heavy. 

Another instance of the .succ(?ssful application of .dioro delivery 
apiiaratus is that of a dredger for Lake Titicaca, Peru, constructed 
by Messrs Hunter A' Englisli, which was fitted with long snoots on 
i)Oth sides, conveying th<j dredged material about 100 ft. from tlu*. 
centre of the dredger upon either side. The shoots were supported 
by shear-legs and ropes, .and were supplied with w.attfr from a centri- 
fugal pump in the engine room. This dredger could excavate and 
deliver 120 cub. yds. per hour at a cost of r •725d.]>er cub. yd. with co.al 
costing 40s. per ton. If coal had been available at the ordinary rate 
in England of 20s. per ton, the cost of the dredging and delivery 
would have been o*82d. jier cub. yd. for wages, coal, oil, &c., but 
not including the salary of the superintendent. 

An interesting examjde of a shore delivering dredger is a light 
draught dredger coiisfriicted by Mes.srs Hunter English for the 
Lakes of Albiifera at the mouth of the river Ebro in S]>ain (Plate 1 . 
fig. 6). The conditions laid down for this dredger were that it should 
float in 18 in. of water and deliver the dredged material at go ft. 
from the centre of its own hull. In order to meet these ret|uiremcnts 
the vc.sscl was made of steel plates i in. thick, and longitudinal 
girders from end to end of the vessel, the upward strain of flotation 
being conveyed to them from the skin plating by tninsverse bulk- 
heads at short intervals. The dredger w.as 94 ft. long, 25 ft. wide, 
and 3 ft. deep, and the height of the top tumbler above the water 
was 25 ft. When completed the dredger dn:w 17 in. of water. The 
dredgings were delivered by the buckets upon an tmdlcss belt, driven 
from the main compound surface-condensing engine, which ran over 
pulleys supported upon a steel lattice girder, tlie outer end of which 
rested upon an independent pontoon. This belt delivered Ihi^ 
dredgings at 90 ft. from the centre of the dredger round an arc of 
180“. The dredger delivered 125 cub. yds. per hour ol comj)act clay 
at a cost of i-i6d. per cub. yd. or o-80d. per ton for wages, coal and 
stores. Another method of delivering dredgings is that of ]>neii- 
matic delivery, introduced by Mr F. E. Duckham, of the Millwall 
Dock Co., by which the dredgings are delivered into cylindrical 
tanks in the dredger, closed by air-tight doors, and are expelled by 
comprcs.scd air either into the sea or through long pipes to the land. 
Tlic Millwall Dock dredger is 113 ft. long, with a beam 01 17 ft. and 
a depth of 12 ft. The draught loaded is 8 ft. It contains two 
cylindrical tanks, having a combined capacity of 240 cub. yds., and 
is fitted with compound engines of about 200 i.h.p., witli a 20 in. 
air- c.'.ompr(issing cylinder, liie discharge pipe is j 5 in, diametc?r by 
150 yds. long. The nozzles of the air-in j ex: tion pipes must not be 
too small, otherwise the compressed air, instead of driving out the 
material, simply pierces holes through it and escapes through the 
discharging pipe, carrying with it all the liquid and thin material in 
the tanks. The cost of working the Millwall Dock dredger is given 
by Mr Duckham at i*75d. per cub. yd. of mud lifted, conveyed 
and deposited on land 450 ft. from the water-sidi!, for working ex- 
penses only. This dredger is l.)elieved to be the first machine con- 
structed with a traversing ladder, as suggested by Captain Gibson 
when dock-master of the Millwall Docks. 


Blasting combined with Dredging , — In some cases it has been 
found that the bottom is too hard to be dredged until it has 
been to some extent loosened and broken up. Thus at Newry, 
John Rennie^ after blasting the bottom in a depth of from 6 to 
8 ft. at low water, removed the material by dredging at an 
expense of from 4s. to 5s. per cub. yd. The same process was 
adopted by Messrs Stevenson at the bar of the Erne at Bally- 
shannon, where, in a situation exposed to a heavy sea, large 
quantities of boulder stones were blasted, and afterwards raised 
by a dredger worked by hand at a cost of los. 6d. per cub. yd. 
Sir William Cubitt also largely employed blasting in connexion 
with dredging on the Severn (see Froc, Inst. C.E, vol. iv. p. 31)2). 
ITie cost of blasting and dredging the marl beds is given as being 
4s. per cub. yd. A combination of blasting and dredging was 
employed in 1875 Fowler of Stockton at the river Tees. 

The chief novelty was in the l)arge upon which the. machinery 
was fixed. It was 58 ft. by 28 ft. by 4 ft., and had eight legs 
which were let down when the barge was in position. The 
legs were then fixed to the l)arge, so that on the tide falling it 
became a fixed platform from which the drilling was done. 
Holes were lx)red and charged, and when the tide rose I he legs 
were heaved up and the barge removed, after which the shots 
were discharged. There were 24 boring tubes on tlie barge, 
and that was the limit which could at any time be done in one 
tide. The area over which the blasting was done measured 
500 yds. in length by 200 in breadth, a small part being un- 
covered at low water. The depth obtained in mid-channel was 
14 ft. at low water, the average depth of rock blasted being about 
4 ft. 6 in. The holes, which were bored with the diamond drill, 
varied in depth from 7 to 9 ft., the distance between them 
being 10 ft. Dynamite in tin canisters fired by patent fuse was 
used as the explosive, the charges being 2 lb and under. 'I'he 
rock is oolite shale of variable hardness, and the average time 
occupied in drilling holes 5 ft. deep was 12 minutes. The 
dredger raised the blasted rock. 'J’he cost for blasting, lifting 
and discharging at sea was about 4s. per cub. yd., including 
interest on dredging and other plant employed. I’lie dredger 
sometimes worked a face of blasted material of from 7 to 8 ft. 
The quarfity blasted was 110,000 cub. yds., and the contract 
for bitting so as to be lifted by the dredger was 3s. id. per cub. 
yd. A similar plan was adopted at Blyth Harbour (sec Froc, 
Jnst, C,E. vol. 8i, p. 302). The cost of the explosives jiercub. 
yd. was is. 4d., of boring is. qcl. per cub. yd., and of dredging 
3s. per cub. yd., including repairs, but nothing for the use of 
plant. I’hc whole cost worked out at 6s. id. per cub. yd. on 
the average. 

Safid-pump Dredgers, Perhaps the most important develop- 
ment which has taken place in dredging during recent years has 
been the employment of sand-pump dredgers, which are very 
useful for removing sandy bars where the particular object is to 
remove quickly a large quantify of sand or other soft material, 
'i’hcy are, however, apt to make large holes, and are therefore 
not fitted for positions when: it is necessary to finish off the 
dredging work to a uniform flat bottom, for which purpose 
bucket dredgers are better adapted. Pump dredgers are, how- 
ever, admirable and economical machines for carrying out the 
work for which they are specially suited. 

In the discussion upon Mr J. J. Webster's ])aper upon “ Dredging- 
Appliances ’’ {Pror. Inst. C.E. vol. 8<*) at Hie Iiistitiilioii ol Civil 
Engineers in 1886, Sir John l'>oode .staled that he had first seen sand- 
pump dredgers at the mouth of Hie Miuis in Holland. The centri- 
fugal pump was placed against the bulkheads in the after part of Hie 
vessel, and the .sand and waiter wert^ delivered into a horizontal 
brceches-piecc leading into two pipes running along the full length 
of the hopper. The difficulty of preventing Hie sand from running 
overboard was entirely obviated by its being jirojielled by Hie piiiiijr 
through these pipes. Hie bottoms of which were perforatf*d by a si ries 
of holes. In addition, there were a few small flap- doors fixed at 
intervals, by means of which the men were abh: to regulate the 
discharge. ‘On being tested, the craft pumped into its hopper 400 
tons of sand in 22 minutes. Tht^ coamings round Hie well of the 
hoppers were constructed with a dip, and when Hie hoppt;r was full 
the water ran over in a steady stream on either side. The jiroiwrtion 
ot sand delivered into the hojiper was about 20 % of the total 
capacity of the pump. The diedger was con.slructed by Messrs 
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Smit of Kinderdijk, near Rotterdam. In the same discussion 
Mr A. A. Langiey, then engineer to the Great Eastern railway, gave 
particulars of a sand pump upon the Bazin system, which had been 
used successfully at Lowestoft. The boat was 6o ft. long by 20 ft. 
wide, and the pump was 2 ft. in diameter, with a two-bladed disk. 
The discharge pipe was 12 in. in diameter. The pump raised 400 
tons of sand, gravel sind stones per hour as a maximum quantity, 
the average quantity being about 200 tons j)er hour. The depth 
dredged w'as from 7 ft. to 25 ft. The pump wa.s driven by a double- 
cylinder engine, having cylinders of q in. diameter by 10 in. stroke, 
and making 120 revolutions per minute. An important improvement 
was made by fitting the working facets of the pump w'ith india-rubber, 
which was very successful and largely reduced the wear and tear. 
The cost of the dredging at Lowestoft was given by Mr I.^iglcy at 
2d. per ton, including deliver^' 2 m. out at sea. The quantity 
dredged was about 200,000 tons per annum. 

One of the earliest pumps to be applied to dredging purposes was 
the Woodford, which consisted of a horizontal disk with two or 
more arms working in a case somewhat similar to the ordinary 
centrifugal pump. Tlu^ disk was keyed to a vertical .shaft which was 
driven from above by means of belts or other gear coupled to an 
ordinary portable engiiur. The pumj) within rest<*d on the ground ; 
the suction pipe was so arranged that water w’as drawn in with tin? 
sand or mud, the proijortions bt^ing regulated to suit the quality of 
the material. The discharge pij^e was n^ctangular and carried a 
vertical shaft, the whole up]>aratus being adjustable to suit difierent 
depths of water. This arrangement was w.iy eflective, and has been 
used on many works. Burt & Freeman's .sand pump, a modification 
of the Woodford pump, was used in the construction of the Amster- 
dam Ship Canal, for which it was designed. The excavations from 
the canal had to be defiosited on the banks some distance away from 
the dredgers, and after being raised by the ordinary buclod: dredger, 
instead of being discharge<j into the barges, they were led into a 
vertical chamber on the top side of the pump, suitable arrangements 
being made for regulating the delivery. The ].)ump was 3 A ft. in 
diameter, and made about 230 revolutions per minute. The water 
was drawn up on the bottom sidcr and mixed with the descending 
mud on the top side, and the two were discharged into a pipe 15 in. 
in diameter. The discharge pipe was a special feature?, and consisted 
of a series of wooden pipes joirit(?d together with leather liiiigc.'S 
and floated on buoy.s from the dredg(?r to the bank. In some ca.ses 
this pipe was 300 yds. long, and discluiiged the material 8 ft. above 
the vrater level. lia<di dredger and punqi was capable of discharg 
ing an average of 1500 cub. yds, iier day of 12 hours. Schmidt's 
sand pump is claimed to Ikj an improvement on the Burt & Fret‘maii 
pump. It consists of a revolving whec?! 6 ft. in diameter, with cutters 
revolving under a hood which just allows the water to pa.ss under- 
neath. To the top side of the hood a 20 in. suction pipe from an 
ordinary centrifugal ])ump is attaclu'd. I'he piimj) is driven bj' tw'o 
16 in. by 20 in. cylinders, at 134 revolutions per minute, the l)oilcr 
pressure being 95 Iti per s(j. in. 'riiis apparatus is capable of ex- 
cavating sticky blue ckiyey mud, and will deliver the mattu'ial at 
500 to 650 yds. distance. The best results are obtainetl when the 
mixture of mud and water is as 1 to 6-5. The average tpiantity 
excavated pc?r diem by the apparatus is 1300 cub. yds., the maximum 
quantity being 2500 cub. yd.s. 

Kennard’s sand pump is entirely ditlereiit from the pumps already 
described, and is a direct apjilication of the ordinary lift puin]). A 
WTOught iron box has a suction pipe fitted at the bottom, rising about 
half w'ay up the inside of tlie box ; on the top of the box is fitted the 
actual pump and the flap valves. The apparatus is lowered by 
chains, and the pump lowered from abovt?. As soon as the l>ox is 
filled with sand it is raised, the catches holding iqi the l>ottom 
released, and the contents discharged into a punt. 

Sand-pump dredgers, designed and arranged by Mr Darnton 
Hutton, were exten.sively used on the Amsterdam Ship Canal. A 
centrifugal pump with a tan 4 ft. in diameter was eraployetl, the 
suction and delivery pipi?s, each 18 in. in diameter, being attached 
to an open wToiight-iron framework. The machine -svas suspended 
between guides fixed I0 the. end of the ves.sel, which was fitted with 
tackle for raising, lowering and adjusting the machine. The vessel 
was fitted with a sb'am i-ngine aiid boiler for working and mani- 
]>ulating the pumps and the heavy side chains for the guidance of the 
dredger. The engine was 70 h.p.', and the total cost of one dredger 
was £’8000. The niimb(?r of hands required for working this .sand- 
pump dredger was one captain, one engineer, one stoker and four 
sailors. Each machine was capable of raising about 1300 tons of j 
material per day, the engines working at bo and the pump at 180 
revolutions per minute. The sand was deliver(?d into barges along- 
side the dredger. The cost of raising the material and depo.siting 
it in barges was about id. per ton when the .sand pumps were work- 
ing, but upon the year’s w'ork the cost was 2*4d. per cub. yd. for 
working expenses and repairs, and 1 •24d. per cub. yd. for interest 
and depreciation at 10 upon the cost of the plant, making a total 
cost for dredging of 3*64(1. per cub. yd. The cost for transport was 
3«588d. per cub. vd., making a total ’cost for dredging and transport 
of 7'234d. per cub. yd. Dredging and transport on the same works 
by an ordinary bucket dredger and barges cost 8-328d. per cub. yd. 

'Two of tlie largest and most succe.ssful instances of sand-pump 
dredgers are the ** Brancker " and the " G. B. Crow," belonging 


to the Mersey Docks and Harbour Board. Mr A. G. Lyster gave 
particulars of the work done by these dredgers in a paper read before 
the Engineering Congress in 1899. They are each 320 ft. long, 47 ft. 
wide and 20-5 ft. deep, the draught loaded beii^[ 16 ft. They are 
fitted with two centrifugal pumps, each 6 ft. in diameter, with 36 in. 
suction and delivery pipes, united into a 45 in. diameter pipe, hung 
by a ball and socket joint in a trunnion, so as to work safely in a sea- 
way when the waves are 10 ft. high. *1110 suction pipe is 76 ft. long 
and will dredge in 53 ft. of water. The eight ho])pers hold $000 tons, 
equivalent when solid to 2000 cub. yds.; they can be filled in three- 
quart(?rs of an hour and discharged in five minutes. Mr Lyster 
stated that up to May 1899, the quantity removed from bar and 
main-channel shoals amounted to 41,240,360 tons, giving a width 
of channel of 1500 ft. through the bar, with a minimum depth of 
27 ft. The cost of dredging bn the bar by tlie " G. B. Crow' " during 
1898, when 4,309,350 tons of material were removed, was o*6id. 
per ton for wages, supplies and rejiairs. These figures include all 
direct working costs and a proportion of the charge for actual 
superintendence, but no allowance for interest on capital cost or 
depreciation. Chi an average, 20 % of the sand and mud that are 
raised escapes over the side of the vessel. Mr Lyster has, however, 
to a considerable extent overcome this difficulty by a special 
arrangement added to the hoppers (sec Proc. Inst. C.E. vol. 188). 

At the Engineering Conference, 1907, Mr Lyster read a note in 
which he stated that the total quantity of material removed from 
the bar of the Mersey, from the Crosby channel, and from otht?r 
])oints of the main cliantiel by the " G. B. Crow " and " Brancker " 
suction dredgers amounted to 108,675,570 tons up to the 1st of May 
1907. ** In the note of 1899 (he added) it was pointed out that the 
Mersey was a striking iiiKtaiico of the iiiqirovemcnl of a river by 
dredging rather than by permanent works, and the economy of the 
system as well as the advantage which its elasticity and adapbi- 

bility to varying circumstances permit, vras pointed out 

The most recemt experience, which has resulted in the*, adoption of 
the proposal to revet the Taylor's bank, indicates tliat the dredging 
method has its limitations and cannot provide for every contingency 
which is likely to aris(? ; at the same time, the utility and economy 

of the dredging system is in no way diminished Having 

regard to the ever-incr(?asing size of ve.ssels, a scheme for new docks 
and entrances on a very large scale received the authority of parlia- 
ment during the session of 1905-1906. In this scheme it was con- 
sidered necessary to make provision for vessels of 1000 ft. in length 
and 40 ft. in draught, and having regard to this prospective growth 
of vessels it has been determined .still further to deepen and imjirove 
the outer channel of the Mersey. No fixed measure of improvement 
has been decided on, but after careful survey of existing conditions 
and a comparison with probable requirements, it lias been determined 
to construct a dr(?dgcr of 10,000 tons capacity, providi?d with pump- 
ing power t?quivalent to about three times that of any existing 
dredgers. By the use of this vessel it is anticipated that it will be 
])ossihk* to deal with very much larger quantities of sand at a cheaper 
rate, and to 10 ft. greater depth than the existing plant permits." 

Tlie ves.sel in question was launched on the Mersey from the yard 
of Mes.srs Cammell, Laird & ('o. in October 1908, and was named 
the "Leviathan." Her length is 487 ft., beam 69 ft., and depth 
30 ft. 7 in. Her dredging machinery consists of four centrifugal 
])iiini)s driven by four sets of inverted triple expansion engines, and 
cc^nnected to four suction tubes (>o ft. long and 42 in. in internal 
diameter. Her ])rop(?lling machinery, consisting of two sets of triple 
expansion engines, is capable of driving her at a speed of 10 knots. 

Another powerful and succe.ssful sand pump dredger. " Kate " 
(Plate 1 . fig. 7), was built in 1807 by Messrs Wm. Simons & Co. 1 -td. 
for the East London Harliour Board, Sontli Africa. Its dimensions 
are : length 200 ft., breadth 39 ft., depth 14 ft. 6 in., hopper capacity 
1000 tons. The pumping arrangements for filling the hopper with 
.sand or discharging overlioard consist of two centrifugal pumps, 
each driven from one of the propelling engines. The suction pipes 
are each 27 in. in diameter, and are so arranged that they may be 
u.sed for pumping cither forward or aft, as the state of the weather 
may require. Four steam cranes are provided for manipulating the 
suction pipes. Owing to the exceptional weather with which the 
vessel had to conteiul, special precautions were taken in designing 
the attachments of the suction pipes to the vessel. The attachment 
is alxive deck, and consists of a series of joints, which give a perfectly 
free and universal movement to the upper ends of the pipes. The 
joints, on each side of the vessel, are attached to a carriage, which 
is traversed laterally by hydraulic gear. By this means the pipes 
are pusht^ri out well clear of the vessel’s sides when pumping, and 
brought inlxiard when not in work. Hydraulic cushioning cylinders 
are provided to give any required rc.sistance to the fore and aft 
movements of the pipes. When the vessel arrived at East London 
on the iSth of July 1897, there was a depth of 14 ft. on tlie bar at 
high tide. On the lotli of October, scarcely three months afterwards, 
tiiere was a depth of 2o ft. on the bar at low water. Working 22 days 
in rough weather during the montli of November 1898, the " Kate " 
raised and deposited 2^ m. at sea (>0,000 tons of dredgings. Her 
best day’s w'ork (12 hours) w^as on the 7th of November, when she 
dredged and deposited (>440 tons. 

A large quantity of sand-pump dredging has been carried out at 
Boulogne and Calais by steam hopper pump dredgers, workable when 
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the head waves are not more than 5 ft. high and the cross waves not 
more ft. high. The dredgings are taken 2 m. to sea, and the 

price for dredging and depositing from 800,000 to 900,000 cub. 
metres in 5 or 6 years was 7*25d. per cub. yd. The contractor offered 
to do the work at 4*625d. per cub. yd. on condition of 1)eing allowed 
to work either at Calais or Boulogne, as the weather might permit. 
Sand-pump dredging has also been extensively carried out at the 
mouth of the ports of Amsterdam, Rotterdam and on the north coast 
of France by sand dredgers constructed by Messrs L. Smit & Son 
and G. & K. Smit. The largest dredger, the Amsterdam,*' is 
141 ft. by 27 ft. by to ft. 8 in., and has engines of 190 i.h.p. The 
hopper capacity is 10,600 cub. ft., and the vessel can c<irry 600 tons 
of dredgings. The pump fan is 6 ft. 3 in. in diameter by 10 in. wide, 
the plates being of wrought iron, and makes 130 revolutions a minute. 
The pump can raise 230 cub. ft. a minute from a depth of 33 ft., 
which, taking the proportion of i of sand to 7 of water, gives a 
delivery of 29 cub. ft. of sand per minute. The hopper containing 
xo,6oo cub. ft. was under favourable circumstances fflled in 40 
minutes. The vessels are excellent sea bocits. 

Combined Bucket-Ladder and Sand-Pump 2 )rc/igm.— Bucket 
ladders and sand pumps have also been fitted to the .same 
dredger. A successful example of this practice is furnished by 
the hopper dredger “ Percy Sanderson ” (Plate 1 . fig. 8), con- 
structed under the direction of Sir C. A. Hartley, engineer of 
the Danube Commission for the deepening of the river Danube 
and the Sulina bar. This dredger is 220 ft. b}'^ 40 ft. by 17 ft. 
2 in., and has a hopper capacity for 1250 tons of dredgings. 
The buckets have each a capacity of 25 cub. ft., and are able 
to raise 1000 tons of ordinary material per hour. The suction 
pump, which is driven by an independent set of triple expansion 
engines, is capable of raising 700 tons of sand per hour, and of 
dredging to a depth of 35 ft. below the water-line. The lower 
end of the suction pipe is controlled by special steam appliances 
by which the pipe can be brought entirely inboard. The “ Percy 
Sanderson ” raises and deposits on an average 5000 tons of 
material per day. 

Grab Dredgers. — ^The grab dredger was stated by Sir Benjamin 
Baker {Proc. Inst. C.E, vol. 113, p. 38) to have been invented by 
Gouf!^ in 1703, and was worked by two ropes and a bar. Various 
kinds of apparatus have been designed in the shape of grabs or 
buckets for dredging purposes. These are usually worked by a 
steam crane, which lets the open grab down to the surface of 
the ground to be excavated and then closes it by a chain which 
forces the tines into the ground ; the grab is then raised l)y the 
crane, which depo.sits the contents either into the hopper of the 
vessel upon which the crane is fixed or into another barge. 

The I’riestman grab has perhaps been more extensively used Hum 
any other ap])aratus ot this sort. It is very useful for excavating 
mud, gravel and soft sand, Vmt is less effective; with hard sand or 
stiff clay — a general detect in t his class of dredger. It is also capable 
of lifting large loose pieces of rock weighing from i to 2 tons. A 
dredger of this typo, with grab liolding 1 ton of mud, dredged during 
six days, in 19 ft. of water, an average of 52 j tons and a maximum 
of 68} tons per hour, and during 12 days, in 16 ft. of water, an 
average of 48 tons and a maximum of 58 tons per liour, at a cost of 
I •63d. per ton, irxcluding interest on the capital and depreciation. 
The largest dri!dgi;r to which tliis apparatus has bc?<rn applied is the 
grab bucket hopper dredger “ Milos K. Burton ’’ (Plate 1. fig. 9), 
belonging to the Mersey Docks and Harbour Boaid. It is equipped 
with 5 grabs on Morgan’s patent system, which is a in odih cation of 
Priestman’s, the grabs )>eing worked by 5 hydraulic cranc:.s. It 
raised and deposited, 12 to 15 in. at .sea, 11 loads of alxmt 1450 tons 
each with a doiiVdo shift of hands, at a cost of about is. 5d. per cub. 
yd. of spoil, including the working expenses for wages of crew, fuel 
and stores. Mr R. A. Marillier of Hull has stated that “ the efficiency 
of these grabs is not at all dependent u}>on the force of the. blow in 
falling for the penetration and grij) in the material, as they do their 
work very satisfactorily even W'heii lowered quite gently on to the 
material to be cut out, the jaws being so framed as to draw dowm 
and penetrate the material as soon as the upward stmin is put on 
the lifting chain. Even in hard material the jaws penetrate so 
thoroughly as to cause the bucket to be well filled. The grab is found 
to work successfully in excavating hard clay from its natural bed 
on dry land." It is claimed on behalf of gralw that they lift a smaller 
proportion of water than any other cla.ss of dn^dger. 

Since the beginning of the 20th century considerable advance has 
been made in the use of Pricstman grabs, not only for dredging and 
excavating (for which work they were originally designed), but also 
in discharging bulk cargo. The first quadruple dredger used by the 
Liverpool Docks Board had grabs of a capacity of 30 cul>. ft., but 
subsequently second and third quadruple dredgers were put to work 
in the Livcri)Ool Docks, with grabs liaving a capacity of 70 and 100 
cub. ft. respectively. In discharging coal at Southani])ton, Havre, 


Erith, as well as at tlie coaling station at Purfleet on the Thames, 
grabs having a cap^ily of about 80 cub. ft. are in constant use. 
Perhaps the most diflicult kind of bulk cargo to lift is '* Narvick ’’ 
iron ore, which sets into a semi-solid body in the holds of the vessels, 
and for this purj)Ose one of the largest grabs, having about 150 cub. 
ft. capacity and weighing about 8 tons, has been adopted. This grab 
was designed as a result of experiments extending over a long period 
in lifting iron ore. It is fitted with long, forged, iiiterUxikccf steel 
teeth for penetrating the compiict material, w'hich is very costly to 
remove by hand labour. The l*riestman grab is made to work with 
either one or two chains or wire roixjs. Grabs worked with two 
chains or ropes have many advantages, and are therefore adopted 
for large undertakings. 

VyUd’s single chain half -tine grab works entirely with a single 
chain, and has been found very useful in excavating tlie cylinders in 
Castries harbour. Upon experinieiiting with an ordinary grab a 
rather curious condition of things was obserxed with respect lo 
sinking. On penetrating the soil lo a certain depth the ground was 
found as it were nested, and nothing would induce the gral» to sink 
lower. Sir VV. Matthews suggested that a further .set of external 
tines might possibly get over this difficulty. A new grab having been 
made with this modification, and also’ with a large increase of 
weight— all the parts being of stei;! — it descended to any reijuired 
depth with case, the outside tint;s loosening the ground effectually 
whilst the inside bucket or tines ]>ickcd up the material. 

Miscellaneous Appliances. — arc several machines or 
appliances which perhaps can hardly ]>e called dredgers, although 
they are used for cleansing and deepening rivers and harbours. 

Kiugfoot's (lr(;dger, used for cleansing the river Stour, consisted 
of a boat with a broad rake fitted to the l)o\v, capable of adjnstiiient 
to different depths. At the sidi;s of the boat were hinged two wings 
of the same dejith as the rake and in a line witli it. When tJie rake 
was dropped to the bottom of tin; river and tlu; wings extended to 
tlie side, they formed a sort of ti'inporary dam, aiul the winter liegaii 
to rise gradually. As soon as a .sufficient head was raised, varying 
from 6 to 12 in., the whole machine w'as drivi.-n forward by Hu* 
pressure, and the rake carried tin; mud with it. J*rogrcss .'it tlu; rate 
of aliout 3 m. an hour xvas imide in this manner, and to prevent tin* 
accumulation of the dredgings, operations were begun at the mouth 
of the rivi;r and carried on backxvards. Tlu; apparatus was viTy 
effective and the river was cleansed thoroughly, but the dislaiici* 
Iravelleil l>y the dredger must have been great. 

In 1876 J J. Rietsclioten designed a "propeller dnrdger " tor 
removing the shoals of the river McUis. It consisted of an old gun- 
L)oat littird with a pair of trus.sed beams, ojie at each side, each of 
wliich carried a steel shaft and was cajiable of Ixung lowered or 
raised b,, means of a crab. An ordinary ])ropeller 3 ft. 6 in. in 
diameter was fixed to the lower end of the shaft, and driven by Iievtrl 
gear from a cross shaft which derived its motion by belting liom 
the fly-wht;el of a 12 h.p. portable i ngine. The propellers were 
lowered until they nearly reached the shoals, and were then worked 
at J30 revolutions })er minute. This operation scoured iiway the 
shoai effectively, for in about 40 minutes it had been lowered about 
3 ft. for a .sjiacc of 150 yds. long by 8 yds. w’ide. 

A. Lavalley in J877 desigiierl an arrangement for the hcirbour of 
Dunkirk to overcome the difJjcnlty of w'orking an ordinary bucket 
ladder dredger when there is even a small swell. A jniinp injects 
w'ater into the sand down a pipe terminating in three nozzles to stir 
up the sand, and another centrifugal pump draws iij) the mixi;d 
.sand and water and dischcirges it into a hopper, the j)iim])s and all 
mcichini;ry being on board the liopjier To allow for the rising and 

falling of the vessel eitlier by the action of the* tide or by the sw-crll 

— the ends of the ]>iiM!S are iiiafli; Ilexible. The hojiper has a capacity 
of 190 cub. yds., and is j^rojn lled and the piimjis worked by an engine 
of 130 i.h.p. I'Tom 50 to 80 cub. yds. i>er hour can be raised by this 
dredger. 

The " Aquamotrice," designed by I 'opie, and used on the 
Garonne at Agen, apjiears to be a modihcalion of the old bag and 
spoon arrangement. A flat -bottomed boat 51} ft. long by <^4 It. 
w'ide w'as titled at the bow with paddles, which were actuated by the 
tide. Connected with the paddles was a long chain, i)ai-.sing over a 
pulley on uprights and under a roller, and a beam was all ached to 
the chain 14 ft. 8 in. long, passing through a hole in the deck. At 
the end of the beam Wfis an iron .scoop 2 ft. wi<le and '2 ft. (> in. dee|i. 
When the tide was strong enoiigli it dri;w the scoop along by means 
ol the paddles and chains, and the sc<x)]) when lillcd was ojiened by 
a lever and discharged. About 65 cub. yds. of gravel could be 
raised by the apparatus in 12 hours. When the tide failed the 
apparatus w'as worked by men. 

The Danube Steam Navigation Co. removed the shingle in the 
shallow parts of tin; river by means of a triangular rake with wrouglit- 
iron sides 18 ft. long, and fitted with 34 teeth of chilled cast iron 
12 in. deep. This rake was hung from the how of a steamer 180 It. 
long by 21 ft. beam, and dragged across the shallow's, increa.sing the 
depth of water in one instance from 5 ft. 6 in. to 9 ft., after passing 
over the bank 355 times. 

A combination of a harrow and high pressun? water jets, arranged 
bv B. Tydeman, was found very efficacious in removing a large 
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quantity of mud which accumulated in the Tilbury Dock basin, 
which has an area of about 17 acres, with a depth of 26 ft. at low- 
water sprinf< tides. In the first instance chain narrows merely were 
used, but the addition of the water jets added materially to the 
success of the operation. The system accomplished in six tides 
more iJian was done in twelve tides without the water jets which 
worked at about 80 lb pressure per sq. in. at the l)ottom of the dock. 

ive's excavator consists of a long weighted spear, with a sort of 
spade at the end of it. The spade is hinged at the top, and is capable 
of being turned at right angles to the spear by a chain attached to 
the end of the s])ear. The spade is driven intc'the ground, and after 
releasing the catch which holds it in position during its descent, it is 
drawn up at right angles to the spear by the chain, carrying the 
material with it. Milroy's excavator is similar, but instead of having 
only one spade it generally has eight, united to the permhery of an 
octagonal iron frame fixed to a central vertical rod. When these 
eight spades are drawn up by means of chains, they form one flat 
table or tray at right angles to the central rod. In operation the 
spades hang vertically, and are drox)ped into the material to be 
excavatc:d ; the chains are then drawn up, and the table thus formed 
holds the material on the top, which is lifted and discharged by 
releasing the spade. This a])paratus has been extensively used both 
ill (vreat Britain and in India for excavating in bridge cylinders. 

The clam shell dredger consists of two hinged buckets, which when 
closed form one semi-cylindrical bucket. The buckets are held 
open by chains attached to the tox? of a cross-head, and the machine 
is dropped on to the top of the material to be dredged. The chains 
holding the bucket ox>en arc then released, while the spears are held 
firmly in position, the buckets being closed by another chain. 
Bull's dredger, Gatmell’s excavator, and Fouracrc's dredger are 
modifications with iinxirovcments of the clam shell dredger, and 
have all been used successfully ux>on various works. 

Bruce & Batho’.s dredger, when closed, is of hemispherical form, 
the bucket being composed of three or four blades. It can be worked 
by cither a single chain or by means of a spear, the latter being 
generally u.sed for stiff material. The advantage of this form of 
dredger bucket is that the steel points of the blades are well adapted 
for penetfating hard material. Messrs Bruce & Batho also designed 
a dredger consisting of one of these buckets, but worked entirely 
by hydraulic X’ower. This was made for working on the Tyne. 
1 no excavator or dredger is fixed to the end of a beam which is 
actuated by two hydraulic cylinders, one being used for raising the 
bucket and the other for lowering it ; the hydraulic xiower is sux)plicd 
by the x^umps in the cngine-roohi. The novelty in the design is the 
ingenious way in which the lever in ascending draws the shoot under 
the bucket to receive its contents, and draws away again as the 
bucket descends. The hydraulic cylinder at the end of the beam 
is carried on gimbals to allow for irregularities on the surface being 
dredged. The hydraulic pressure is ytx) tb per sq. in., and the pumxis 
arc used in connexion with a steam accumulator. 

An unloading apx'ui*idus v.»as designed by Mr A. Manning for the 
East & West India Dock Co. for unlo!iding the dredged materials 
out of barges and delivering it on the marsh at the back of the bank 
of the river Thames at Crossness, Kent. A stage constructed of 
wooden x^his comniandi'd a series of barge beds, and the unloading 
dredge!!- running from end to end of the stage, lifted and delivered 
the matoriiils on the marsh behind the river wall at the cost of id. 
jier cub. yd. 

Dredging mi the River Scheldt below Antwerp , — This dredging 
took place at Krankcloon and the Belgian Sluis under the direc- 
tion of L. Van Gansberglie. At Melsele there is a pronounced 
bend in the river, causing a bar at tlie Pass of Port Philip, 
and just below the pass of LiUo there is a cross-over in the current, 
making a neutral point and forming a shoal. After dredging to 
8 metres (26-24 below low tide, in clay containing stone 
and ferruginous matter, a sandstone fonnation was encountered, 
which was very compact and dilTicult to raise. A suction 
dredger being unsuited to the work, a bucket-ladder dredger 
was employed. The dredging was commenced at Krankcloon 
in September 1894 and continued to the end of 1897. A depth 
of 6 metres (19-68 fi.J was excavated at first, but was afterwards 
increa.sed to 8 metres (26-24 ft.). The place of deposit was at 
first on lands acquired by the State, 2-17 m. above Krankcloon, 
and placed at the disposal of the contractor. 'Fhe dredgings 
excavated by the bucket-ladder dredger were dexiosited in scows, 
which were towed to the front of the deposit ground and dis- 
charged by a siicti<m pump fixed in a special boat, moored close 
to the bank of the river. The material brought by the suction 
dredger in its own hull was discharged by a plant fixed upon the 
dredger itself. In both instances the material was deposited at 
a distance of 1640 ft. from the river, the sjioil bank varying 
in depth from 2 to 7 metres. ^Fhe water thrown out behind 
the dyke with the excavated material returned to the river, 


after settlement, by a special discharge lock built under the dyke. 
After 1896 the material was delivered into an abandoned pass 
by means of barges with bottom hopper doors or by the suction 
dredger. One suction dredger and three bucket-ladder dredgers 
were employed upon the work, and a vessel called “ Scheldt 1 .” 
used for discharging the material from the scows. Four tug- 
boats and twenty scows were also employed. 

The largest dredger, •’* Scheldt III.,” was 147-63 ft. long by 22-96 
ft. wide by 10-98 ft. deep, and had buckets of 21-18 cub. ft. capacity. 
The output per hour was 10,594 cub. ft. This dredger had also a 
complete installation as a suction dredger, the suction pipe being 
2 ft. diameter. The fan of the centrifugal pump was 5-25 ft. diameter, 
and was driven by the motor of the bucket ladder. The three bucket 
dredgers worked with head to the ebb tide. They could also work 
with head to the flood tide, but it took so long a time to turn them 
about that it was impracticable. The work was for from 13 to 14 
hours a day on the ebb tide. The cflcctive daily excavation 
averaged 4839 cub. yds. Each dredger was fitted with six anchors. 
The excavated cut was 164 ft. wide by 6-56 ft. deep. “ Scheldt III,” 
was capable of lifting a mass 9-84 ft. thick. The suction dredger 
” Scheldt II.” was of the multiple type, and is stated to be unique 
in construction. It can discharge material from a scow alongside, 
fill its own hoxjper with excavations, discharge its own load upon the 
bank or into a scow by different pii.)es xirovided for the purpose, and 
discharge its own load through hojjper doors. The machinery is 
driven by a triple expansion engine of 300 i.h.p. working the pro- 
peller by a clutch. Owing to the rise and fall in the tide of 23 ft. 
the suction pine is fitted with spherical joints and a telescopic 
arrangement. The vessel is 157-5 ft. by 28-2 ft. by 12-8 ft. The 
diameter of the x^umx^ is 5-25 ft. The -wings of the pumj) are curved, 
the surface being in the form of a cylinder parallel to the axis of 
rotation, the directrix of which is an arc of a circle of 2-62 ft. radius 
with the straight beyond. The suction and discharge pipes are 
2 ft. diameter. A centrifugal pump is jirovided for throwing water 
into the scows to liquefy the material during discharge. The dredger, 
which Is fitted with electric lights for work at night, is held by two 
anchors, to prevent Jurcliing backwards and forwards ; it can work 
on the Hood as well as on the ebb tide, and can excavate to a dei^th 
of 42-65 ft., the output depending upon the nature of the material. 
With good material it can fill its tanks in thirty muiutes. To cmi)ty 
the tanks by suction and discharge ux)on the bank over the dyki; 
takiiis al)Out fifty minutes, depending upon the height and distance 
to which the material requires to be delivered. The daily work has 
averaged eighteen hours, ten trips being made when the distance 
from the dredging ground to the point of delivery is al)Out i m. 
When the dredged material is discharged into the Scheldt, a exuantity 
of 5880 cub. yds. has been raised and dex^osited in a day, the mean 
quantity being 4700 cub. yds. When the distance of transx>ortation 
is increased to 2^ m., .six voyages were made in a day, and the day's 
work amounted to 3530 cub. yds. 

Gold Dredgers , — Dredgers for excavating from river beds soil 
containing gold are generally fitted with a screen and elevator. 



Fig. 2. — ^Diagram showing Action of Txibnitz Gold Dredger. 


They have been extensively designed and built by Messrs 
Lobnitz & Co. (fig. 2) and also by Messrs Hunter & English. 

The writer is indebted to the Proceedings of Ihcj Institution of 
Civil Engineers, and especially to the jiaper of Mr J. J. Webster 
{Pfoc, Jnst. C.E. vol. 89), for much valuable information upon the 
subject treated. He is also indebted to many manufacturers who 
have furnished him with x^articulars and photographs of dredging 
idant. (W. H.*) 

2. Marine Biology 

The naturalist’s dredge is an instrument consisting essentially 
of a net or bag attached to a framework of iron which forms the 
mouth of the net. When in use as the apparatus is drawn over 
the sea-bottom mouth forwards, some part of the framework 
passes beneath objects which it meets and so causes them to 
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enter the net. It is intended for the collection of animals and 
plants living on or near the sea-bottom^ or sometimes of specimens 
of the sea-bottom itself, for scientific purposes. 

Until the middle of the i8th century, naturalists who studied 
the marine fauna and flora relied for their materials on shore 
collection and the examination of the catches of fishing boats. 
Their knowledge of creatures living below the level of low spring 
tides was thus gained only from specimens cast up in storms, or 
caught by fishing gear designed for the capture of certain edible 
species only. The first effort made to free 
marine biology from these limitations was 
the use of the dredge, which was built 
much on the plan of the oyster dredge. 

The Oyster Dredge. At first naturalists made 
use of the ordinary oyster dredge, which is 
constructed as follows. The frame is an iron 
triangle, the sides being the round iron “ arms ” 
of the dredge, the base a Hal bar called the 
shore or lip, which is sloped a little, not per* 
pcndiciilar to the plane of the triangle ; an 
iron bar parallel to the liase joins the arms. 
The net is fastened to the parallel bars and 
the portion of the arms between them, and 
consists of two parts : that attached to the 

Fig. 13. Otho shore is of round iron rings linked together by 

Frederick * Muller’s smaller ones of wire lashings, that attached 
Dredge (1770). upper bar is of ordinary network. 

Where these tw'o portions of the Img meet a 
wooden beam is fastened. In use the frame is towed forward by its 
apex : tlie shero jiasses below oysters, &c., which pass back on to the 
iron netting. The length of each side of the triangular frame is aliout 
6 ft., tlu* width of the shere 3 in. and the height of the mouth just 
under a foot. The rings vary in size, but arc usually some 2I in. in 
diameter. The weight is about 60 lb. This dredgt; w'as .soon aban- 
doned : its weight was prohibitive for small boats, from which the 
naturalist usually worked, its wdd<? rings allowed precious .specimens 
to fall ihroiigli, and its shallow net favoured the wa.shing out of light 
objects on hauling through the moving water of the surface. More- 
over, it sometimes fell oh its back aiid was then u.sel(\ss, although 
when the apex or towing point was W( righted no groat skill is needed 
to avoid this. 

Otho Miiller used a dredge (fig. 13) consisting of a net with a 
.square iron mouth, each of whose sides was furnished with a thin 
edge turned slightly away from the dredge’s centre. As any one of 
these everted lips could act as a scraper it was a matter of indifference 
which struck the bottom when the dn?<lge 
was lowered. The chief defect of tlur instru- 
ment was the ease wdth which light objects 
could be w'tished out on hauling, owing to 
the size of the mouth. However, with this 
instrunurnt Miiller obtained from the often 
stormy Scandinavian .seas all the material for 
his celebrated Zonlogia Danica^ a descrip- 
tion of the marimr fauna of Denmark and 
Norway which was published with excellent 
coloured plates in 1778 ; and historical 
interest attaches to the dredge as the first 
made specially for scientific work. 

Ball’s Dredge . —Ahovii i8j8 a dredge de- 
vised by Dr Ball of Dublin was introduced. 
It has been used all over the world, and is 
so apt for its purpose that it has suffered 
very little modification during its 70 years 
of life. It is known as Ball’s dredge or more 
generally simply “ the dredge.” 

Ball’s dredge (fig. 14) consists of a rec- 
tangular net attached to a rectangular 
frame much longer than high, and furnished 
with rods stretching from the four corners 

Fig. 14. Ball’s lo meet at a point where they arc attached 

Naturalist’s Dredge. 1 ° tke dredge rope. It differs from Muller’s 
dredge in the slit-like shape of the opening, 
which prevents much of the washing out ” suffered by the earlier 
pattern, and in the edges. The long edges only are fashioned iis 
scrapers, being wider and heavier than Muller’s, especially in later 
dredges. l*he short edges arc of round iron bar. 

Like Muller's form, Ball's dredge will act whichever side touches 
the bottom first, as its frame will not remain on its short edge;, and 
cither of the long edges acts as a .scraper. 7'he scraping lips thicken 
gradually from free edge to net ; they are set at 1 Jo° to the plane of 
the mouth, and in some later ]mtt(?rns curve outwards instead of 
merely sloping. All dredge frames are of wrought iron. 

The thick inner edges of the scrapers are perforated by round 
holes at distances of about an inch, and through th&sc strong iron 
rings about an inch in diameter arc passed, and two or three similar 
rings run on the short rods which form the ends of the dredge-frame. 




A light iron rod, bent to the form of the dredge opening, usually runs 
through these rings, and to this rod and to the rings the mouth of 
the dredge-bag is securely attached by stout cord or strong copper 
wire. Various materials have been used for the bag, the chief of 
which are hide, canvas and netting. The hide was recommended 
by its strength, but it is now abandoned. Canvjis bags fill quickly 
with mud or sand and then cease to operate : on the other hand 
wide mesh net fails to retain small specimens. Probably the most 
suitable materisil is hand-made netting of very sti-oug twine, the 
meshes half an inch to the side, the inter-spaces contracting to a 
third of an inch across when the; twine is thoroughly soaked, with an 
open canvas or “ bread-bag ” lining to the last 6 in. of the net. A 
return to canvas covering has latlerly occurred in the small dredge 
called the tniid-bag, trailed behind the trawl of the; ” Albatross” 
for obtaining a sample of the bottom, and in the conical dredge. 

The dinumsions of the tir.st dredges were as follows: Frame about 
12 in. by about 4 in. ; scraping lips about 2 in. wide ; all other iron 
parts of round iron l>ar f in. diameter ; bag rather more than 1 ft. 
long. These small dredges were used from rowing boats. Larger 
dredges were subsequently made for use from yawls of cutters. 
The mouth of these was 18 by 5 in., the scraping lips about 2 in. 
wide and bag 2 ft. deep ; such a ilredge weighs about 20 lb. The 
dredge of the “ Challc;nger ” had a frame 4 ft. 6 in. by i ft. 3 in. and 
the bag had a length of 4 ft. (^ in. ; the ” I*orcupine ” used a dredge 
of the same size weighing 225 Ih. Doubtle.ss the size of Ball's dredge 
would have grown still more had it not been proved by the 
” Challenger ” expedition that for many purposes trawls could be 
used advantageously instead of dredges. 

Operation of the Dredge from Small Vessels. — P'or work round 
the coasts of Europe, at depths attainable from a row-boat or 
yawl, probably the best kind of line is bolt-rope of the best 
Russian hemp, not less than 1 J in. in cireumfcrcncc, containing 
18 to 20 yarns in 3 strands. Each yarn should be nearly a 
hundredweight, so that the breaking strain of such a rope ought 
to be about a ton. Of course it is never voluntarily exposed to 
such a strain, l>ut in shallow water the dredge is often caught 
among rocks or coral, and the rope should be strong enough in 
such a case to bring up the boat, even if there were some little 
wjiy on. It is always well, when dredging, to ascertain the 
approximate depth with the lead l)cfore casting the dredge ; and 
the lead ought always to be accompanied by a registering 
thermometer, for the subsequent haul of the dredge will gain 
greatly in value as an observation in geographical distribution, 
if it l>e accompanied by an accurate note of the bottom tem- 
perature. For depths under 100 fathoms tlie ainouiil of rope 
paid out should be at least double the depth ; under 30 fathoms, 
where one usually works more rapidly, it should be more nearly 
three times ; this gives a good deal of slack betfore the dredge if 
the boat be moving very slowly, and keeps the lip of the dredge 
well down. When there is anything of a current, from whatever 
cause, it is usually convenient to attach a weight, varying from 
14 II) to half a hundredweight, to the rope 3 or 4 fathoms in front 
of the dredge. This prevents in some degree the lifting of the 
mouth of the dredge ; if the weight be attached nearer the dredge 
it is apt to injure delicate objects pa.s.sing in. 

Tn dredging in sand or mud, the dredge-rope may simply be 
passed through the double eye formed by the ends of the two 
arms of the dredge-frame ; but in rocky or unknown ground it is 
better to fasten the rope to the eye of one of the arms only, and to 
tie the two eyes together with three or four turns of rope-yarn. 
This stop breaks much more readily than the dredge-rope, so that 
if the dredge get caught it is the first thing to give way under the 
strain, and in doing so it often alters the position of the dredge so 
as to allow of its extrication. 

The dredge is slipped gently over the side, either from the bow 
or from the stern — in a small boat more usually the latter — 
while there is a little way on, and the direction which the rope 
takes indicates roughly whether the dredge is going down 
properly. When it reaches the ground and begins tn scrape, an 
experienced hand upon the rope can usually detect at once a 
tremor given to the dredge by the scraper passing r»yor the 
irregularities of the bottom. The due amount of rope is then 
paid out, and the rope hitched to a bench or rowloerk-pin. The 
boat should move very slowly, probably not faster tlian a mile an 
hour. In still water or with a very slight current the dredge of 
course anchors the boat, and oars or sails are necessary ; but if 
the boat be moving at all it is all that is required. It is perhaps 
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most pleasant to dredge with a close-reefed sail before a light 
wind, with weights, against a very slight tide or current ; but 
these are conditions which cannot be commanded. The dredge 
may remain down from a quarter of an hour to twenty minutes, 
by which time, if things go well, it ought to be fairly filled. In 
dredging from a small boat the simplest plan is for two or three 
men to haul in, hand over hand, and coil in the bottom of the 
boat. For a large yawl or yacht, and for depths over 50 fathoms, 
a winch is a great assistance. The rope takes a couple of turns 
round the winch, which is worked by two men, while a third hand 
takes it from the winch and coils it down. 

It is easier to operate a dredge from a steam vessel than a 
sailing boat, but if the steamer is of any size great care should be 
taken that the dredge does not move too rapidly. 

Two ingenious cases of dredging under unusual conditions are 
worthy of mention, one case from shore, one from ice. In the 
Trondligem Fjord, Canon A. M. Norman in 1890 worked by 
hauling the dredge up the precipitous shores of the fjord. The 
dredge was shot from a boat close to the shore, to which after 
paying out some hundreds of fathoms of line it returned. The 
dredge was then hauled from the top of the clifTs up whose side it 
scraped. Hitches against projecting rocks were frequent and 
were overcome by suddenly paying out line for a time. The 
dredge was lifted into a boat when it reached the surface of the 
sea. The other case occurred during the Antarctic expedition of 
the “ Discovery.” Hodgson dropped loops of line along cracks 
which occasionally formed in the ice. The ice always joined up 
again, but with the line below it ; and a hole being cleared at 
each place at which the end of the line emerged, the dredge could 
be worked between them. 

The dredge comes up variously freighted according to the 
locality, and the next step is to examine its contents and to store 
the objects of search for future use. In a regularly organized 
dredging expedition a frame or platform is often erected with a 
ledge round it to receive the contents of the dredgo, but it docs 
well enough to capsize it on an old piece of tarpaulin. There 
are two ways of emptying the dredge ; we may cither turn it up 
and pour out its contents by the mouth, or we may have a 
contrivance by which the bottom of the bag is made to unlace. 
The first plan is the simpler and the one more usually adopted ; 
the second has the advantage of letting the mass slide out more 
smoothly and easily, but the lacing introduces rather a damaging 
complication, as it is apt to loosen or give way. Any objects 
visible on the surface of the heap are now carefully removed, and 
placed for identification in jars or tubs of sea-water, of which 
there should be a number secured in some form of bottle basket, 
standing ready. The heap should not be much disturbed, for the 
delicate objects contained in it have already been unavoidably 
subjected to a good deal of rough usage, and the less friction 
among the stones the better. 

Examination of the Catch. Sifting . — ^Thc sorting of the catch 
is facilitated by sifting. The sieves used in early English expedi- 
tions were of various sizes and meshes, each sieve having a finer 
mesh than the sieve smaller than itself. In use the whole were 
put together in the form of a nest, the smallest one with the 
coarsest mesh being on top. A little of the dredge’s contents 
were then put in the top sieve, and the whole set moved gently up 
and down in a tub of sea water by handles attached to the bottom 
one. Objects of different sizes arc thus left in different sieves. 
A simple but effective plan is to let the sieves of various sized 
mesh fit accurately on each other like lids, the coarsest on top, 
and to pour water upon material placed on the top one. In the 
United States Bureau of Fisheries ship “ Albatross ” these 
sieves are raised to form a table and the water is led on them 
from a hose : the very finest objects or sediments arc retained by 
the waste water escaping from a catchment tub by muslin bags 
let into its sides. Any of these methods are preferable to sifting 
by the agitation of a sieve hung over the side, as in the last 
anything pissing through the sieve is gone past recall. 

Presewation of Specimens . — ^Thc preservation of specimens 
will of course depend on the purpose for which they are intended. 
For microscopic observation formaldehyde has some advantages. 


It can be stored in 40 % solution and used in 2 %, thus saving 
space, and it preserves many animals in their colours for a time : 
formalin preparations do not, however, last as well as do those in 
spirit. The suitable fluids for various histological inquiries are 
beyond the scope of the present article ; but for general marine 
histology Bles’ fluid is useful, being simple to prepare and not 
necessitating the removal of the specimen to another fluid. It is 
composed of 70 % alcohol 90 parts, glacial acetic acid 7 parts, 
4 % formaldehyde 7 parts. 

Tlie scientific value of a dredging depends mainly upon two 
things, the care with which the objects procured are preserved and 
labelled for future identification and reference, and the accuracy 
with which all the circumstances of the dredging — ^the position, 
the depth, the nature of the ground, the date, the bottom- 
temperature, &c. — ^are recorded. In the British Marine Biological 
Association’s work in the North Sea, a separate sheet of a printed 
book with carbon paper and duplicate sheets (which remain 
always on the ship) is used for the record of the particulars of 
each haul ; depth, gear, &c., being filled into spaces indicated in 
the form. This use of previously prepared forms has been found 
to be a great saving of time and avoids risk of omission. Whether 
labelled externally or not, all bottles should contain parchment 
or good paper labels written with a soft pencil. These cannot 
be lost. The more fully details of reference number of station, 
gear, date, &c., are given the better, as should a mistake be made 
in one particular it can frequently be traced and rectified by 
means of the rest. 

Growth of Scope of Operations . — At the Birmingham meeting 
of the British Association in 1839 an important committee was 
appointed “ for researches with the dredge with a view to the 
investigation of the marine zoology of Great Britain, the illustra- 
tion of the geographical distribution of marine animals, and the 
more accurate determination of the fossils of the Pliocene period.” 
Of this committee Edward Forbes was the ruling spirit, and 
under the genial influence of his contagious enthusiasm great 
progress was made during the next decade in the knowledge 
of the fauna of the British seas, and many wonderfully pleasant 
days were sjient by the original committee and by many others 
who from year to year were “ added to their number.” Every 
annual report of the British Association contains communications 
from the English, the Scottish, or the Irish branches of the 
committee ; and in 1850 Edward Forbes submitted its first 
general report on British marine zoology. This report, as might 
have l)een anticipated from the eminent qualifications of the 
reporter, was of the highest value ; and, t^cn along with his 
remarkable memoirs previously published, “ On the Distribution 
of the Mollusca and Radiata of the Aegean Sea,” and “ On the 
Zoological Relations of the existing Fauna and Flora of the 
British Isles,” may be said to mark an era in the progress of 
human thought. 

The dredging operations of the British Association committee 
were carried on generally under the idea that at the xoo-fathom 
line, by which amateur work in small boats was practically 
limited, the zero of animal life was approached — a notion which 
was destined to be gradually undermined, and finally over- 
thrown. From time to time, however, there were not wanting 
men of great skill and experience to maintain, with Sir James 
Clark Ross, that “ from however great a depth we may be 
enabled to bring up mud and stones of the bed of the ocean we 
shall find them teeming with animal life.” Samples of the sea- 
bottom procured with great difficulty and in small quantity 
from the first deep soundings in the Atlantic, chiefly by the use 
of Brooke’s sounding machine, an instrument which by a neat 
contrivance disengaged its weights when it reached the bottom, 
and thus allowed a tube, so arranged as to get filled with a sample 
of the bottom, to be recovered by the sounding line, were e^crly 
examined by microscopists ; and the singular fact was established 
that these samples consisted over a laige part of the bed of the 
Atlantic of the entire or broken shells of certain foraminifera. 
Dr Wallich, the naturalist to the “ Bulldog ” sounding ex- 
pedition under Sir Leopold M^Clintock, reported that star-fishes, 
with their stomachs full of the deep-sea foraminifera, had come 
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up from a depth of 1200 fathoms on a sounding line ; and doubts 
began to be entertained whether the bottom of the sea was in 
truth a desert, or whether it might not present a new zoological 
region open to investigation and discoveiy, and peopled by a 
peculiar fauna suited to its special conditions. 

In the year 1867, while the question was still undecided, 
two testing investigations were undertaken independently. Tn 
America Count L. F. de Pourtales (1824-1880), an officer em- 
ployed in the United States Coast Survey under Benjamin Peirce, 
commenced a series of deep dredgings across the Gulf Stream off 
the coast of Florida, which were continued in the following year, 
and were productive of most valuable results ; and in Great 
Britain the Admiralty, on the representation of the Royal Society, 
placed the Lightning,” a small gun-vessel, at the disposal of a 
small committee to sound and dredge in the North Atlantic 
between Shetland and the Faroe Islands. 

In the “Lightning,” with the help of a donkey - engine 
for winding in, dredging was carried on with comparative ease 
at a depth of 600 fathoms, and at that depth animal life was 
found to be still abundant. The results of the “ Lightning’s ” 
dredgings were regarded of so great importance to science that 
the Royal Society pressed upon the Admiralty the advantage 
of continuing the researches, and accordingly, during the years 
1869 and 1870, the gun-boat “ Porcupine ” was put under the 
orders of a committee consisting of Dr W. B. Carpenter, Dr 
Gwyn Jeffreys, and Professor (afterwards Sir (Charles) Wyville 
Thomson, one or other of whom superintended the scientific work 
of a series of dredging trips in the North Atlantic to the north 
and west of the British Islands, which occupied two summers. 

In the “ Porcupine,” in the summer of 1869, dredging was 
carried down successfully to a depth of 2435 fathoms, upwards 
of two miles and a half, in the Bay of Biscay, and the dredge 
brought up well-developed representatives of all the classes of 
marine invertebrates. During the cruises of the “ Porcupine ” 
the fauna of the deep water off the western coasts of Great 
Britain and of Spain and Portugal was tolerably well ascertained, 
and it was found to differ greatly from the fauna of shallow 
water in the same region, to possess very special characters, and 
to show a very marked relation to the faunae of the earlier 
Tertiary and the later Cretaceous periods. 

In the winter of 1872, as a sequel to the preliminary cniises 
of the “ Lightning ” and “ Porcupine,” by far the most consider- 
able expedition in which systematic dredging had ever been 
made a special object left Great Britain. H.M.S. “ Challenger,” 
a corvette of 2306 tons, with auxiliary steam working to 1234 
h.p., was despatched to investigate the physical and biological 
conditions of the great ocean basins. 

The “ ("hallcnger ” w'as provided with a most complete and 
liberal organization for the purpose ; she had powerful deck 
engines for hauling in the dredge, workrooms, laboratories and 
libraries for investigating the results on the spot, and a staff of 
competent naturalists to undertake such investigations and to 
superintend the packing and preservation of the specimens 
reserved for future study. Since the “ Challenger ” expedition 
the use of wire rope has enabled far smaller vessels to undertake 
deep sea work. The “ Challenger,” however, may be said to have 
established the practicability of dredging at any known depth. 

Operating Dredges and Trawls in deep Seas. — Dredging opera- 
tions from large vessels in deep seas present numerous difficulties. 
Thegreat weight of theship makes hermotion, whether 
of progress or rolling, irresistible to the dredge. The 
latter tends to jump, therefore, which both lowers its 
efficiency and causes it to exert a sudden strain on 
the dredge rope. 

The efficiency or evenness of dredging was secured, 
therefore, by the special device of fastening a heavy 
weight some 200 or 300 fathoms from the dredge end 
of the dredge rope. This was either lowered with the 
dredge or sent down after by means of a “messenger,” 
a ring of rope fixed round, but running freely on, the 
dredge rope. The latter plan was used on the “ Chal- 
” ; the weights were six 281b leads in canvas 


covers : their descent was arrested by a toggle or wooden cross-bar 
previously attached to the rope at the desired point. When, how- 
ever, the rope used is of wire this front weight is unnecessary. 

Tlie ]>ossil>ility of sudden strain necessitates a constant watching 
of the dredge rope, as the ship’s engines may at any moment be 
needed to ease tlie tension by stopping the vessel's way, and the 
hauling engines by paying out more rope. The use of accumulators 
both renders the strain more gradual and gives warning of an 
increase or decrease; indeed they can be calibrated and used as 
dynamometers to measure the strain. One of the best forms of 
accumulator consists of a pile of perforated rubber disks, which 
receive the. strain and become compressed in doing so. The arrange- 
ment is in essence as follows. The disks form a column resting bn 
a cross-bar or ba.se, from which two rod.s pass up one on each side of 
the column. Another crass-bar rests on the top disk, and from it a 
rod passes freirly down the centre perforation of disks and base. 
Eyes are attached to the low'or end of this rod and to a yoke con- 
necting the side rods at the top : a pull exerted on the.se eyes is thus 
modified by tin? elasticity of the ilredge. In the *' Porcupine ” and 
other early expeditions the accumulator was hung from the main 
yard arm, and the blot:k through which the dredge rope ran sus- 
pended from it. In more recent ships a special derrick boom is 
rigged for this block, and a second accumulator is .sometimes inserted 
lietween the top])ing lift by whicii this is raLsed and the end of the 
boom. 

The margin of safety of steel wire rope is much larger than is that 
of hempen rope, a tact of importance liolh in towing in a rough .sea 
and in hauling. Galvanized steel wire with a hempen core was first 
used by Agassiz on the ** Blake.’* He stales that his wire weighed 
one pound per fathom, against tw'O ])Oiinds per fathom of hempen 
rope, and had a breaking strain nearly twice that of hempen rope, 
which bore two tons. Tims in hauling the wire rope has both greater 
capability and less actual strain. It has also the advantages of 
occupying a mere fraction (J) of the storage space needed for rope, 
of lasting much longer, and its vitiralionK transmit much more rapid 
and minute indications of tin* conduct of the dredge. 

Wire rope is kept wound on reels supplied with efficient brakes to 
check or stop its progress, and an engine is often filled for winding 
it in and veering it out. From the recrl it pas.ses to the drum of the 
hauling engine, round which it takes .some few' turns; care is taken 
by watching or by the use of an automat ic regulator (Tanner) that 
it is taken at a rate ecjual to that at whkrh it is moving over the side. 
From the hauling engine it pa.s.ses over leading wdiecls (one of which 
should preferably btr a registering wliet?! and indicate the amount of 
rope which has pas.sed it), and so it reaches the end of the derrick 
boom. 

The du 'Jge is lowered from the derrick boom, which has been 
previously trained over to windward so that its end is well clear 
of the ship, while the ship is slowly moving forward. The rope 
is checked until the net is seen to be towing clear, and then 
lowered rapidly. W^iere a weight is used in front of the trawl 
(Captain Calver sucrcssfiilly adopted tlie plan of backing after 
sufficient line had been paid out : the part of the rope from 
weight to surface thus lierame more vertical, w^hile the shorter 
remainder, previously in line with it, .sank to the bottom without 
change of relative position of weiglit and dredge. The ship was 
then ready for towing. Wlien no front weight is used the 
mancEuvre is unnecessary. 

There should be a relation maintained between speed of vessel 
onward and of rope downward, or a foul haul may result owing 
to the gear capsizing (in the case of a trawl), or getting the net 
over the mouth (in a dredge). 'I'he most satisfactory method of 
ensuring this relation seems to be so to manage the two speeds 
that the angle made by llic dredge rope is fairly constant. This 
angle can be observed with a simple clinometer. The following 
table abridged from Tanner most usefully brings together the 
requisite angles with other useful quantities. 


Depth of water. 

Speed of ship 
while .shooting 
dredge or trawl. 

Length of 
rope 

require?* I. 

AdrIi? of dredge 
rope while 
kiwering trawl. 

Angle of dredge 
rope while 
dragging trawl. 

Fathoms. 

Knots. 

Fathoms. 



100 

3 

200 

(to 

55 

200 

3 

40U 

00 

55 

400 

3 

700 

fiO 

52 

600 

2i 

1 IO<JO 

55 

50 

800 

21 

1200 

5^ 

44 

1000 

2 \ 

1500 

50 

40 

1500 

'4 


5« 

40 

2000 

2 

2O70 

1 45 ; 

35 i 

3000 

2 ! 

1 ' 

4<)00 

1 

35 I 
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The speed of towing^ always slow^ may be assumed to be approxi- 
mately correct if the appropriate angle is maintained. Haulii^ 
should at first be slow from great depths, but may increase in 
speed as the gear rises. 

For further details of deep sea dredging, especially of the hauling 
machinery and management of the gear, the special reports of the 
various expeditions must be consulted. Commander Tanner, U.S.N., 
has given in Deep Sea Exploration (1897) a very full and good account 
of the equipment of an exploring ship ; and to this book the present 
article is much inch^bted. 

Modifications and Additiofis to the Dredge . — From 1818, when 
Sir John Ross brought up a fine Astrophyton from over 800 
fathoms on a sounding line in Baffin’s Bay, instances gradually 
accumulated of specimens being obtained from great depths 
without nets or traps. The naturalists of the “ Porcupine ” 
and other expeditions found that cchinodcrms, corals and sponges 
were often carried up adhering to the outer surface of tlie dredge 
and the last few fathoms of dredge rope. In order to increase 
the effectiveness of this method of capture a bar was fastened 
to the lx)ttom of the dredge, to which bunches of teased-out 
hemp were tied. In this way specimens of the greatest interest, 
and frequently of equal importance with those in the dredge 
bag, were obtained. The tangle bar 
was at first attached to the back of the 
net. From the “Challenger” expedi- 
tion onward it has been fixed behind the 
net by iron bars stretching back from 
the short sides of the dredge frame 
which pass through eyes in their first 
ends (fig. 15). 'Hie swabs are thus 
unable to fold over the mouth of the 
dredge. Rope lashings to the lips of 
the dredge are sometimes added, and a 
weight is tied lo the larger bar to keep 
it down. 

Occasionally the tangle bar is used 
alone (Agassiz), and one form (Tanner) 
has two bars, stretching back like the 
side strokes of the letter A from a strong 
steel spring in the form of an almost 
complete circle. The whole is pulled 
forward from a spherical sinker fastened 
in front of the spring apex ; and should 
^ fbe apex enter a crevice between rock 

Divd^e, wit 1 1 iinKlt; Tkir. the side bars arc closed by the 

pressure instead of catching and bringing up. 'This is said to 
be a very useful instrument among corals. 

The lUake I) f edge. -In the soft ooze wJiieh forms the bottom of 
deep seas the common dredge sinks and digs much too deeply for its 
ordmary purpose, owing partly to its chief weight bearing on the frame 
only, partly to its everted lips. To obviate these defects Lieutenant 
Coniniand(*r Sigsbee of the “ Blake ” devised the Blake dredge. Its 
novel h‘atiires weri; the frame and lips. Tlie former was in the form 
of a ski'leton box ; that is, a rectangle of iron bars was placed at the 
back as well as the front or mouth of the net and four more iron bars 
connected the two n!Ctanglcs. The lips instead of being everted 
were in parallel planes — those, namely, of the top and bottom of the 
net. The effect of this was to minimize digging and somewhat 
spread the incidences of the weight. Another advantage was that 
the net being constantly disiiMided liy its frame, and, moreover, 
probreted lop and Ixittom by an external shield of canvas, quite 
delicate, specimen^ reached the surface uninjured. The dredge 
w'eighed 80 tb and was 4 ft. square and 9 in. deep. 

Rake Dredges. — These are devices for collecting burrowing 
creatures without filling the dredge with the soil in which they live. 
Holt used, at Plymouth, a dredge whose side bars and lower lip were 
of iron, the? latter armecl w'ith forward and downw’ard pointing teeth 
which stirred up the sand and its denizens in front of the dredge 
mouth. The upper li]> of the dredge was replaced by a l>ar of wood. 
The bag was of cheese-cloth or light open canvas, and the whole vras 
of light construction. The amiaratus was very useful in capturing 
small burrowing Crustacea. The Chester rake dredge is a Blake 
dredge in front of which is st^cured a heavy iron rectangle with teeth 
placed almost at right angles to its long sides and in the plane of the 
rectangle. Each of these instruments has a width along the scraping 
edge of about 3 ft. 

Triangular and Conical Dredges . — Two other dredges are worthy 
of mention. The triangular dredge, much resembling Muller’s but 
with a triangular mouth, and hung by chains from its angles, is an 



old fashion now not in general use. It is, however, very useful for 
rocky ground. At the Plymouth marine laboratory was uso devised 
the conical dredge (1901). the circular form being the suggestion of 
Garstang. This dredge (fig. 16) was intended for digging deeply. 
It is of wrought iron, and of the following dimensions : diameter of 
mouth 16 in., length 
33 in., depth of ring 
at mouth 9 in. Its 
weight is 67 lb. As 
at first used the 
spaces between the 
i>ars are clased by 
wire netting ; if used 
for collecting bottom 
samples it is fur- 
nished with a lining 
of strong sail-cloth. 

Its weight and the 
small length of edge 
in contact with the 
ground cause this 
dredge to dig well, 
and enable the user 
to obtain many 
objects which though 
quite common are of 
rare occurrence in an 
ordinary dredge. 

I'hus on the Brown 
Ridges, a fishing- 
ground west of Hol- 
land, although 
vitialus is known 
from examination of 
fish stomachs to be 
abundant, it is rarely 
taken except in the 
ironical dredge ; the 
same is true of Echino-- 
cyamus pusillus, 

>vhich is in many 
]>arts of the North 
Sea abundant in bottom samjiles and in no ordinary dredgings. 
With the .sail-cloth lining the* conic«'il dredge fills in about 10 minutes 
on most ground, and no material washing out of fine .sediment occurs 
on hauling. In shallow seas such as the North Sea commercial 
beam and other trawls are now used as ijuantitative instruments in 
till? estimation of the fish population, e.spccially of the Pleuronectidae. 

XJse of Small Trawls for Dredging . — Although these trawls do not 
here concern ns, certain adaptations of small beam trawls for bio- 
logical ex]>loration are of such identical use with the dredge, and 
differ from it .so little in structure and .size, that tliey may be here 
described. 

A small beam trawl was first u.sed from the “ Challenger ” (tig. 17). 
It was sent down in 600 fathoms off Caj)e St Vincent, the reason lor 
its use being the frequency with which the dredge sank into the sea- 
bottom and there remained until hauling. The experiment was 
entirely succes.sfiil. The sinking of the net was avoided, the net 
had a much greati*r spread than the dredge, and in addition to 
invertebrates it caj^tured several fish. After this the trawl was 
frequently used instead of the dredge. Indeed tangle* Iwir, dredge 
and trawl form a series which are fitted 
for use on the roughest, moderately rough 
and fairly firm, and the softest ground 
re.spectively, although the dredge can be 
used almost anywhere, 

Tlie frame? of the “ Challenger *’ trawl con- 
sisted of a 15 ft. wooden beam which in use 
was drawn over the sca-bed on two runners 
resembling those of a sledge, by means of 
two ropes or bridles attached to eyes in the 
front of the runners or “ trawl heads.” A 
net 30 ft. long was suspended by one side 
to the beam by half-a-dozen stops. The 
remainder of the net’s mouth was of much 
greater length than the beam, and was 
weighted with close-set rolls of sheet lead ; tlmrles WyvUl. 

it thus dragged along the bottom in a curve Thomtion's I'ayage of tke 
approximately to a semicircle, behind the By permission 

beam. The net tapers towards the hinder of Macmillan & Co., Ltd. 
end, and contains a second net with open Fig. 17. - Trawl of the 
bottom , which, reaching about three-quarters ‘ ‘ Challenger. ' ’ 

of the way down the main net, acts as a 

valve or pocket. Both heels (or hinder ends) of the trawl heads and 
the tail of the net w'erc weighted to assist the net in digging .suffi- 
ciently and to maintain its balance — an important point, since if the 
trawl lands on its beam the net's mouth remains closed, and nothing 
is caught. 

The main differences of this trawl from the dredge are the replace- 
ment of .scraping lip by ground rope, the position of this ground rope 




Fig. 16. — Conical Dredge being hoisted in. 
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and the greater size of the mouth. The absence of a lip makes it 
less effective for burrowing and sessile creatures, but the weighted 
ground rope nevertheless secures them to a very surprising extent. 
The position of the ground rope is an important feature, as any free 
swimming creature not disturbed until the arrival of the ground 
rope cannot escape by simply rising or “ striking ” up. This and 
the greater spread make tlie trawl especially suitable for the collec- 
tion of fishes and other swiftly moving animals. Tlie first haul of 
the “ Challenger ” trawl brought up fishes, and most of our know- 
ledge of fish of the greatest depths is due to it. 

A tendency to return to the use of the small beam trawl for deep- 
sea work lias lately shown itself. That used by Tanner on the 
“ Albatross ’* has runners more heart-shaped than the " Challenger's’* 
instrument ; the net is fastened to the downward and backward 
sloping edge of the runner as well as to the beam, being thu.s fixed 
on three sides instead of one ; and a Norwegian {^lass float is fastened 
in a network cover to that part of the net which is above and in front 
of the ground rope in use, to assist in keeping the opening clear. 

These floats can stand the pressure at great 
1 depths, and do not become waterlogged as do 

A cork floats. The largest “ Albatross ” trawl has 

/ \ a beam t t ft. long, runners 2 ft. 5 in. high, and 

/ \ its frame weighs 275 lb. 

/ \ Agassiz or Blake Trawl . — This is generally 

/ X considered to posse.ss advantages over the pre- 

O jj ceding, and is decidedly better for those not 

experts in trawling. Its frame (fig. 18) consists 
of two iron riinnem each the shape of a capital 
letter D, joined by iron rods or pipes which 
connect the middle of each stroke with the 
corresponding point on the other letter. 'I'he 
net is a tapering one, its mouth being a strong 
rope bound with finer rope for protection till 
the whole reaches a thickness of some 2 in. It 
is fastened to the frame at four points only, tlie 
w ends of the curved rods, and thus has a rect 

angular opening. 

The chief advantJigo of this frame is that it 
does not matter in the least which side lands 
first on the bottom ; it is to the otht'r trawls 
what Ball’s dredge is to an oyster dredge. The 
course can also lie altered (luring shooting or 
towing the Blake trawl with far greater ease 
than is the case with others. An Agassiz trawl very successful 
in the North Sea lias the following dimensions ; length of the con- 
necting rods and therefore of the mouth 8 ft., height of runners and 
of mouth 1 ft. i) in., extreme length of runnel's 2 ft., length of net 
II ft. 3 in., weight of whole trawl 94 lb, 63 of which arc due to the 
frame. 


From l*ruf. Louis 
Aeassiz's Three Cruises 
Of the “ Hlake'* Hy per- 
misKinn of Houghton 
Mifflin & Co. 

Fig. 18. Agas.siz 

or Blake Trawl. 


It is instructive to note how closely our knowledge of bottom- 
living forrri.s has been associated with the instruments of capture 
in use. As long as small vessels were used in dredging, the belief 
that life was limited to the regions accessible to them was widely 
spread. The first known denizens of great depths were the 
foraminifera and few echinoderms brought up by various sound- 
ing apparatus. Next with the dredge and tangles the number 
of groups obtained was much greater. As soon as trawls were 
adopted fish be.gan to make their appearance. I’he greatest gaps 
in our knowledge still probably occur in the large and swiftly 
moving forms, such as fish and cephalopods. As we can hardly 
hope to move apparatus swiftly over the bottom in great depths, 
the way in which improvement is possible probably is that of 
increasing the spread of the nets ; and a start in this direction 
appears to have been made by Dr Petersen, who has devised a 
modified otter sieve which catches fish at all events veiy well, 
and has been operated already at (considerable depths. 

Of the economy of quite shallow seas, however, wc are still 
largely ignorant. Much as has been learnt of the bionomics 
of the sea, it is but a commencement; and this is of course 
especially true of deep seas. The dredge and its kindred have, 
however, in less than a century enabled naturalists to compile an 
immense mass of knowledge of the structure, development, 
affinities and distribution of the animals of the sea-bed, and in 
the most accessible seas to produce enumerations and morpho- 
logical accounts of them of some approach to complete- 
ness. (j. o. B.) 

DREUNCOURT, CHARLES (1595-1669), French Protestant 
divine, was bom at Sedan on the loth of July 1595. In 1618 
he undertook the charge of the French Protestant church at 
Langres, but failed to receive the necessary royal sanction, and 
early in 1620 he removed to Paris, where he was nominated 


minister of the Reformed Church at Charenton. He was the 
author of a large number of works in devotional and polemical 
theology, several of which had great influence. His Catechism 
{Catechisme ou instruction familtere, 1652) and his Christian's 
Defense against the Fears of Death {Consolations de Vdme fidele 
contre les frayeurs de la mort, 1651) became well known in England 
by means of translations, which were verj’^ frequently reprinted. 
It has been said that Daniel Defoe wrote his fiction of Mrs Veal 
(A True Relation of the Apparition of Mrs Veal), who came from 
the other world to recommend the perusal of Drelincourt on 
Death, for the express purpose of promoting the sale of an £ngli.sh 
translation of tlie Consolations ; Defoe’s contribution is added 
to the fourth edition of the translation (1706). Another popular 
work of his was Les Visiles charitahles pour ioutes sortes de 
personnes affligees ( 1 669). Drelincourt ’s controversial works were 
numerous. Directed entirely against Roman Catholicism, they 
did much to strengthen and consolidate the Protestant party in 
France. He died on the 3rd of November 1669. 

Several of his sons were distinguished as theologians or 
physicians. Laurent (162(1-1681) became a pastor, and was the 
author of Sonnets chretiens sur divers sujets (1677) ; Charles 
(1633-1697) was professor of physic at the university of Leiden, 
and physician to the prince of Orange ; Peter (1644-1722) was 
ordained a priest in the Church of England, and became clean of 
Armagh. 

DRENTE, a province of Holland, bounded N. and N.E. by 
(Ironingen, S.E. by the Prussian province of Hanover, S. and 
S.W. by Ovcrysel, and N.W. by Frie.sland ; area, 1128 sq. m. ; 
pop. (1900) i4C),55i. The province of Drente is a sandy plateau 
forming the kernel of the surrounding provinces. The soil 
consists almost entindy of sand and gravel, and is covered with 
bleak moorland, patches of wood, ancJ fen. This is only varied 
by ‘‘•he strip of fertile clay and grass-land which is found along 
the banks of the rivers, and by the areas of high fen in the south- 
eastern corner and on the western borders near Assen. The 
surface of the province is a gentle slope from the south-west 
toward.s the north-east, where it terminates in tlie long ridge of 
hillh known as the Hondsriig (Dog’s Back) extending along the 
eastern border into Groningen. The watershed of the province 
runs from east to west across the middle of the province, along 
the line of the Orange canal. The southern streams are all 
collected at two points on the southern borders, namely, at 
Meppel and Koevorden, whence they communicate with the 
Zwarte Water and the Vedit respectively by means of the 
Meppclcr Diep and the Koevorden canal. The Steen wyker Aa, 
however, ent(.*rs the Zuider Zee. independently. 'J'he northern 
rivers all flow into (Jroningen. The ynles of granite rocks some- 
what in the shaj>e of cromlechs which arc found scattered about 
this province, and especially along the western edge of the 
Ilondsrug, have long been named ilunehedden, from a popular 
superstition that they were “ Huns’ lieds.” Possibly the word 
originally meant “ beds of the dead,” or tombs. 

Two industries have for centuries been associated with tlie 
barren heaths and sodden fens so usually found together on the 
sand-grounds, namely, the cultivation of buckwheat and p(.-at- 
digging. The work is conducted on a regular system of fen 
colonization, the first operation being directed towards the 
drainage of the country. This is effected liy ineans of drainage 
canals cut at regular intervals and connected by means of cross 
ditches. These draining ditches all have tlicir issue in a main 
drainage canal, along which the transport of the peat and peat- 
litter takes place and the houses of the colonists arc built. The 
heathlands when sufficiently drained are prepared for cultivation 
by being cut into sods and burnt. 'J'his system appears to have 
been practised alrejidy at the end of the 17th century. After 
eight years, however, the soil becomes exhausted, and twenty 
to thirty years are required for its refertilization, 'i'he cultiva- 
tion of buckwheat on these grounds has decreased, and large 
areas which were formerly thus treated now lie waste. Potatoes, 
rye, oats, l^eans and peas arc also largely cultivated. In con- 
nexion with the cultivation of potatoes, factories are established 
for making spirits, treacle, potato-meal, and straw-paper. 
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Furthermore, agriculture is everywhere accompanied on the 
sand-grounds by the rearing of sheep and cattle, which assist 
in fertilizing the soil. Owing to the meagreness of their food these 
animals are usually thin and small, but are quickly restored 
when placed on richer grounds. The breeding of pigs is also 
widely practised on the sand-grounds, as well as forest culture. 
Of the fen-colonies in Drente the best known are those of 
Frederiksoord and Veenhuizen. 

Owing to the general condition of poverty which prevailed 
after the French evacuation in the second decade of the 19th 
century, attention was turned to the means of indus^ offered 
by the unreclaimed heath-lands in the eastern provinces, and 
in 1818 the Society of Charity (Maatschappij van W ddadigkeid) 
was formed with Count van den Bosch at its head. This society 
began by establishing the free agricultural colony of Frederiks- 
oord, about 10 m. N. of Meppel, named after Prince Frederick, 
son of William 1 ., king of the Netherlands. An industrious 
colonist could purchase a small farm on the estate and make him- 
self independent in two years. In addition to this, various in- 
dustries were set on foot for the benefit of those who were not 
capable of field work, such as mat and rope making, and jute and 
cotton weaving. In later times forest culture was added, and the 
Gerard Adriaan van Swieten schools of forestry, agriculture and 
horticulture were established by Major van Swieten in memory 
of his son. A Reformed and a Roman Catholic church are also 
attached to the colony. To this colony the Society of Charity 
later added the adjoining colonies of Willemsoord and Kolonie 
VII. in Overysel, and Wilhclminasoord partly in Friesland. 
The colony of Veenhuizen lies about 7 m. N.W. of Assen, and 
was founded by the same society in 1823. In 1859, however, 
the Veenhuizen estates were sold to the government for the 
purpose of a penal establishment for drunkards and beggars. 

Owing to its geographical isolation, the development of Drente 
has remained behind that of every other province in the Nether- 
lands, and there are few centres of any importance, either 
agricultural or industrial. Hence the character and customs of 
the people have remained peculiarly conservative. Assen is the 
chief town. In the south Meppel and Koevorden absorb the 
largest amount of trade. Hoogeveen, situated between these 
two, owes its origin to the fen reclamation which was begun here 
in 1625 by Baron van Echten. In the following year it was 
erected into a barony which lasted till 1795. The original 
industry has long since moved onwards to other parts, but the 
town remains a prosperous market centre, and has a considerable 
industrial activity. Extensive fir woods have been laid out in 
the neighbourhood. Zuidlaren is a picturesque village at the 
northern end of the Hondsrug, with an important market. The 
railway from Amsterdam to Groningen traverses Drente ; branch 
lines connect Meppel with Leeuwarden and Assen with Delfzyl. 

History . — ^Thc early history of Drente is obscure. That it 
was inhabited at a remote date is proved by the prehistoric 
sepulchral mounds, the Hunebedden already mentioned, in the 
5th and 6th centuries the country was overrun by Saxon tribes, 
and later on was governed by counts under the Frankish and 
German kings. Of these only three arc recorded, Eberhard 
(943-944), Balderic (1006) and Temmo (1025). In 1046 the 
emperor Henry III. gave the countship to the bishop and chapter 
of Utrecht, who governed it through the burgrave, or chatelain, 
of Koevorden, atdignity which became hereditary after 1143 in 
the family of Ludolf or Roelof, brother of Heribert of Bierum, 
bishop of Utrecht (1138-1150). This family became extinct 
in the male line about 1232, and was succeeded by Henry I. 
of Borculo (1232-1261), who had married the heiress of Roelof III. 
of Koevorden. In 1395 Reinald IV. (d. 1410) of Borculo-Koe- 
vorden was deposed by Bishop Frederick of Utrecht, and the 
country was henceforth administered by an episcopal official 
(amptman), who was, however, generally a native. With its 
popularly elected assembly of twenty-four Etten (juraii) Drente 
remained practically independent. This state of things con- 
tinued till 1522, when it was conquered by Duke Charles of 
Gelderland, from whom it was taken by the emperor Charles V. 
in 1536, and became part of the Habsburg dominions. 


I^ente took part in the revolt of the Netherlands, and being 
a district covered by waste heath and moor was, on account of 
its poverty and sparse population, not admitted into the union 
as a separate province, and it had no voice in the assembly of the 
states-general. It was subdued by the Spaniards in 1580, but 
reconquered by Maurice of Nassau in 1594. During the years 
that followed, Drente, though unrepresented in the states- 
general, retained its local independence and had its own stadt- 
holder. William Louis of Nassau-Siegen (d. 1620) held that 
office, and it was held later by Maurice, Frederick Henry, 
William II. and William III., princes of Orange. At the general 
assembly of 1651 Drente put forward its claim to admission as a 
province, but was not admitted. After the deaths of William II. 
(1650) and of William III. (1702) Drente remained for a term of 
years without a stadtholdcr, but in 1722 William Charles Henry 
of the house of Nassau-Siegen, who, through the extinction of 
the elder line, had become prince of Orange, was elected stadt- 
holder. His descendants held that office, which was declared 
hereditary, until the French conquest in 1795. th® following 
year Drente at length obtained the privilege, which it had long 
sought, of being reckoned as an eighth province with representa- 
tion in the states-general. Between x8o6 and 1813 Drente, 
with the rest of the Netherlands, was incorporated in the French 
empire, and, with part of (aroningen, formed the department 
of £ms Occidental. With the accession of William 1 . as king of 
the Netherlands it was restored to its old position as a province 
of the new kingdom. 

DRESDEN, a city of Germany, capital of the kingdom of 
Saxony, 71 m. E.S.E. from Leipzig and 111 m. S. from Berlin 
by railway. It lies at an altitude of 402 ft. above the Baltic, 
in a broad and pleasant valley on both banks of the Elbe, 'fhe 
prospect of the city with its cupolas, towers, spires and the copper 
green roofs of its palaces, as seen from tlie distance, is one of 
striking beauty. On the left bank of the river are the Altstadt 
(old town) with four old suburbs and numerous new suburbs, 
and the Friedriclistadt (separated from the Altstadt by a long 
railway viaduct); on the right, the Neustadt (new town), 
Antonstadt, and Ifie modem military suburb Albertstadt. Five 
fine bridges connect the Altstadt and Neustadt. The beautiful 
central bridge — the Alte or Augustusbriicke — with 16 arches, 
built in 1727-1731, and 1420 ft. long, has been demolished (1906) 
and replaced by a wider stmeture. Up-stream are the two 
modem Albert and Konigin Carola bridges, and, down-stream, 
the Marien and the Eisenbahn (railway) bridges. The streets 
of the Altstadt are mostly narrow and somewhat gloomy, those 
of the Neustadt more spacious and regular. 

On account of its delightful situation and the many objects of 
interest it contains, Dresden is often called “ German Florence,” 
a name first applied to it by the poet Herder. The richness of 
its art treasures, the educational advantages it offers, and its 
attractive surroundings render it a favourite resort of people 
with private means. There are a large number of foreign resi- 
dents, notably Austro-Hungarians and Russians, and also a 
considerable colony of English and Americans, the latter amount- 
ing to about 1500. The population of the city on the ist of 
December 1905 was 516,996, of whom 358,776 lived on the 
left bank (Altstadt) and 158,220 on the right (Neustadt). The 
royal house belongs to the Roman Catholic confession, but the 
bulk of the inhabitants are Lutheran Protestants. 

Dresden is the residence of the king, the seat of government 
for the kingdom of Saxony, and the headquarters of the XII. 
(Saxon)Army Corps. Within two decades (1880-1900) the capital 
almost at a single bound advanced into the front rank of German 
commercial and industrial towns ; but while gaining in prosperity 
it has lost much of its medieval aspiect. Old buildings in the 
heart of the Altstadt have been swept away, and their place 
occupied by modem business houses and new streets. Among 
the public squares in the Altstadt must be mentioned the 
magnificent Theaterplatz, with a fine equestrian statue of King 
Jolui, by Schilling; the Altmarkt, with a monument com- 
memorative of the war of 1870-71 ; the Neumarkt, with a 
bronze statue of King Frederick Augustus II., by £. J. Hahnel ; 



DRESDEN 


the Postphtz, adorned by a Gothic fountain, by Semper ; and 
the Bismarckplatz in the Anglo-American quarter. In the 
Neustsidt are the market square, with a bronze equestrian statue 
of Augustus the Stroi^ ; the Kaiser Wilhelmplatz ; and the 
Albertplatz. The continuous Schloss-, See- and Prager-Strasse, 
and the Wilsdruffer- and Konig Johann-Strasse are the maki 
streets in the Altstadt, and the Hauptstrasse in the Neustadt. 

The most imposing churches include the Roman Catholic 
Hofkirche, built (i 739-1 751) by C. Chiaveri, in rococo style, with 
a tower 300 ft. high. It contains a fine organ by Silbermann and 
pictures by Raplmcl Mengs and other artists, the outside being 
adorned with 59 statues by Matticlli. On the Neumarkt is the 
Frauenkirche, with a stone cupola rising to the height of 31 1 ft. ; 
close to the Altmarkt, the Kreuzkirche, rebuilt after destruction 
by fire in 1897, also with a lofty tower surmounted by a cupola ; 
and near the Postplatz the Sophienkirche, with twin spires. 
In the Neustadt is the Dreikdnigskirche (dating from the 
i8th century) with a high pinnacled tower. Among more 
modem churches may be mentioned : in the Altstadt, the 
channeskirche, with a richly decorated interior ; the Lukas- 
irchc ; and the Trinitatiskirche ; and in the Neustadt, the 
Martin Luther-Kirche and the new garrison church. Apart 
from the chapels in the royal palaces, Dresden contiiins in all 33 
churches, viz. 21 Evangelical, 6 Roman Catholic, a Reformed, a 
Russian, an English (erected by Gilbert Scott) with a graceful spire, 
a Scottish (Presbyterian), and an American (Episcopal) church, 
the last a handsome building, with a pretty parsonage attached. 

Of secular buildings, the most noteworthy are grouped in the 
Altstadt near the river. The royal palace, built in 1530-1535 
by Duke George (and thus called Georgenschloss), was thoroughly 
restored, and in some measure rebuilt between 1890 and 1902, 
in German Renaissance style,and is now an exceedingly handsome 
structure. The Georgentor has been widened, and through it, 
and beneath the royal apartments, vehicular traffic from the 
centre of the town is directed to the Augustiisbriicke. The whole 
is surmounted by a lofty tower- -387 ft. — the highest in Dresden. 
The interior is splendidly decorated. In the palace chapel arc 
pictures by Rembrandt, Nicolas Poussin, Guido Reni and 
Annibale Ckracci. The adjoining Prinzen-Palais on the Tascheii- 
berg, built in 1715, has a fine chapel, in which are various works 
of S. Torelli ; it has also a library of 20,000 volumes. The 
Zwingcr, begun in 1711, and built in the rococo style, forms an 
enclosure, within which is a statue of King Frederick Augustus 1 . 
It was intended to be the vestibule to a palace, but now contains 
a number of collections of great value. Until 1846 it was open 
at the north side ; but this space has since been occupied by 
the museum, a beautiful Renaissance building, the exterior of 
which is adorned by statues of Michelangelo, Rapliael, Giotto, 
Dante, Goethe and other artists and poets by Rictschel and 
Hahnel, and it contains the famous picture gallery. The Briihl 
palace, built in 1737 by Count Briihl, the minister of Augustus II., 
has been in some measure demolished to make room for the new 
Standehaus (diet house), with its main facade lacing the Uof- 
kirche ; before the main entrance there is an equestrian statue 
( 1 906) of King Albert. Close by is the Briihl 'J errace, approached 
by a fine flight of steps, on which are groups, by Schilling, 
representing Morning, Evening, Day and Night. The terrace 
commands a view of the Elbe and the distant heights of Loschwitz 
and the Weisser Ilirsch, but the prospect has of late years 
become somewhat marred, owing to the extension of the lowm 
up the river and to the two new up-stream bridges. The ] apanese 
p^ace in the Neustadt, built in 1715 as a summer residence for 
Augustus II., receives its name from certain oriental figures 
with which it is decorated ; it is sometimes called the Augusteum 
^d contains the royal library. Among other buildings of note 
is the Hoftheater, a magnificent edifice in the Renaissance 
style, built after the designs of Semper, to replace the theatre 
burnt in 1869, and completed in 1878. A new town hall of huge 
dimensions, also in German Renaissance, with an octagon tower 
400 ft. in height, stands on the former southern ramparts of the 
inner town, close to the Kreuzkirche. In the Altstadt the most 
striking of the newer edifices is the Kunstakademie, constructed 
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j from designs by K. Lipsius in the Italian Renaissance style, 
1890-1894. The Albertinum, formerly the arsenal, built in 
iS59-is 63> was rebuilt 1884-1889, and fitted up as a museum 
of oriental and classical antiquities, and as the depository of the 
state archives. On the right bank of the Elbe in Neustadt stand 
the fine buildings of the ministries of war, of finance, justice, 
the interior and education. The public monuments of Dresden 
also include the Moritz Monument,a relief dedicated by the elector 
Augustus to his brother Maurice, a statue of Weber the composer 
by Rietschel, a bronze statue of Theodor Komer by Halmcl, the 
Rietschel monument on the Briihl 1 errace by Schilling, a bust 
of Gutzkow, and a statue of Bismarck on Uie promenade. In 
the suburbs which encircle the old town are to be noted the vast 
central Hauptbahnhof (1893-1898) occupying the site of tlie old 
Bohmischer railway station, the new premises of the municipal 
hospital and the Ausstellungs-Ilalle (exhibition buildings). 

The chief pleasure-ground of Dresden is the Grosser Garten, 
in which there are a summer theatre, the Rietschel museum, 
and a chateau containing a museum of antiquities. I'he 
latter is composed chiefly of objects removed from the churches 
in consequence of the Reformation. Near the chateau is the 
zoological garden, formed in i860, and excellently arranged. 
A little to the south of Dresden, on the left bank of the Elbe, 
is the village Racknitz, in which is Moreau \s monument, erected 
on the spot where he w'as mortally wounded in 1813. The moun- 
tains of Saxon Switzerland are seen from this neighbourhood. 

Art . — Dresden owes a large part of its fame to its extensive 
artistic, literary and scientific collections. Of these the most 
valuable is its splendid picture gallery, founded by Augustus 1 . 
and increased by his successors at great cost. It is in the mu.seuni, 
and contains about 2500 pictures, being especially rich in speci- 
mens of the Italian, Dutch and Flemish schools. The gem of the 
collection is RaphaeFs “ Madonna di San Sisto,' ’ for which a room 
is set apart. There is also a special room for the “ Madonna ” 
of the younger Holbein. Other paintings with which the name 
of the gallery is generally associated are (Correggio’s " i.ii Notte '* 
and “ Mary Magdalene ” ; Titian’s “ 'IVibute Money ” and 
“ Venus ” ; “ The Adoration ” and “ The Marriage in (!ana,'’ 
by J^aul ronese ; Andrea del Sarto’s “ Abrahants Sacrifice ” ; 
Rembranclt’s “ Portrait of Himself with his Wife sitting on his 
Knee”; “The Judgment of Paris” and “The Boar Hunt,” by 
Rubens ; Van Dyck’s “ ('harles J., his (jueen, and their Children.” 

Of modern painters, this magnificent collection contains 
masterpieces by Defregger, Vautier, Makart, Munkaesy, Fritz 
von IJhde, Bocklin, llans 'riioma ; portraits by Leon l\)hle, 
Delaroche and Sargent ; landscapes by Andreas and Oswald 
Achenbach and allegorical wmrks by Sascha SchniMder. In 
separate compartments there are a nundier of crayon portraits, 
most of them by Rosalba Uarriera, and views of Dnrsdeii by 
Canaletto and other artists. Besiil(\s the picture gallery the 
museum includes a magnificent collection of engravings and 
drawings. There are upwards of 400,000 specimens, arranged 
in twelve classes, so as to mark the great epochs in the history 
of art. A collection of casts, likewise in the museum, is designed 
to display the progress of plastic art from the time of the Fgyii- 
tians and Assyrians to modern ages. This collection was begun 
by Raphael Mengs, who .secured casts of the most valuable 
antiques in Italy, some of which no longer exist. 

The Japanese palace contains a public library of more than 
400,000 volumes, with about 3000 MSS. and 20,000 maps. It is 
especially rich in the ancient ckissics, and in works bearing on 
literary Ustory and the history of Germany, Pokuid and France, 
'lliere are also a valuable cabinet of coins and a collection of 
ancient works of art. A collection of porcelain in the “ Museum 
Johanneum ” (which once contained the picture gallery) is mafic 
up of specimens of ('liinese, Japanese, East Indian, Sevres and 
Meissen manufacture, carefully arranged in chronological order. 
There is in the same building an excellent Historical Museum. 
In the Grune Gewolbe (Green Vault) of the Royal Palace, so 
called from the character of its original decorations, there is an 
unequalled collection of precious stones, pearls and works of an in 
gold, silver, amber and ivory. The objects, which are about 3000 
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in number^ are arranged in eight rooms. They include the regalia 
of Augustus II. as king of Poland ; the electoral sword of Saxony ; 
a group by Dinglinger^ in gold and enamel^ representing tlie court 
of the grand mogul Auriingzebe^ and consisting of 132 figures 
upon a plate of silver 4 ft. 4 in. square ; the largest onyx known^ 
6 f in. by 2^ in. ; a pearl representing the dwarf of Charles II. 
of Spain ; and a green brilliant weighing 40 carats. The royal 
palace also has a gallery of arms consisting of more than 2000 
weapons of artistic or historical value. In the Zwinger are the 
zoological and mineralogical museums and a collection of instru- 
ments used in mathematical and physical science. Among other 
collections is that of the Komer museum with numerous 
reminiscences of the Goethe-Schiller epochs and of the wars of 
liberation (1813-15)^ and containing valuable manuscripts and 
relics. Founded by Hofrath Dr Emil Peschel^ it has passed into 
the possession of the city. 

Education, — Dresden is the seat of a number of well-known 
scientific associations. The educational institutions arc numerous 
and of a high order^ including a technical high school (with about 
1100 students)^ which enjoys the privilege of conferring the 
degrees of doctor of engineering, doctor of technical sciences, 
&c., a veterinary college, a political - economic institution 
(Gehestiftung), with library, a school of architects, a royal and 
four municipal gymnasia, numerous lower grade and popular 
schools, the royal conservatorium for music and drama, and a 
celebrated academy of painting. Dresden has several important 
hospitals, asylums and other charitable institutions. 

Music and the Theatres. — ^Besides the two royal theatres, 
Dresden possesses several minor theatres and music halls. The 
pride of place in the world of music is held by the orchestra 
attached to the court theatre. Founded by Augustus TI., it has 
become famous throughout the world, owing to the masters who 
have from time to time been associated with it- ^ such as Pafir, 
Weber, Reissiger and Wagner. Symphony and popular concerts 
are held throughout the year in various public halls, and, during 
the winter, concerts of church music are frequently given in the 
Protestant Kreuz- and Frauen-Kirchen, and on Sundays in the 
Roman (atholic church. 

Communications and Industries. — Dresden lies at the centre of 
an extensive railway system, which places it in communication 
with the chief cities of northern and central Germany as well as 
with Austria and the East. Here cross the grand trunk lines 
Berlin- Vienna, Chemnitz-Gbrlitz-Breslau. It is connected by 
two lines of railway with Leipzig and by local lines with neighbour- 
ing smaller towns. The navigation on the EHjc has of recent 
years largely developed, and, in addition to trade by river with 
Bohemia and Magdeburg-IIamburg, there is a considerable 
pleasure-ljoat traffic during the summer months. The com- 
munications within the city are maintained by an excellent 
system of electric trams, which bring the more distant suburbs 
into easy connexion with the business centre. A considerable 
business is done on the exchange, chiefly in local industrial 
.shares, and the financial institutions number some fifty banks, 
among them branches of the Reichs Bank and of the Deutsche 
Bank. Among the more notable industries may be mentioned 
the manufacture of china (.see Ceramics), of gold and silver 
ornaments, cigarettes, chocolate, coloured postcards, perfumery, 
straw-plaiting, artificial flowers, agricultural machinery, paper, 
photographic and other scientific instruments. There are several 
great breweries; corn trade is carried on, and an extensive business 
is done in books and objects of art. 

Surrouftdings.—'T\\ei environs of the city are delightful. To 
the north are the vine-clad hills of thc^ T.ossnitz commanding 
views of the valley of the Elbe from Dresden to Meis.sen ; behind 
them, on an island in a lake, is the castle of Moritzburg, the 
hunting box of the kin^ of Saxony. On the right bank of the 
Elbe, 3 m. above the city, lies the village of I^schwitz, where 
Schiller, in the summer of 1786, wrote the greater part of his 
Don Carlos : above it on the fringe of the Dresdner Heide, the 
climatic health resort Weisser-Hirsch ; farther up the river 
towards Pirna the royal summer palace Pillnitz ; to the south 
the Plauensche Grund, and still farther the Rabenauer Grund. 


History. — Dresden (Old Slav Drezga, forest, Drez^ajan, forest- 
dwellers), which is known to have existed in 1206, is of Slavonic 
origin, and was originally founded on the right bank of the Elbe, 
on the site of the present Neustadt, which is thus actually the old 
town. It became the capital of Henry the Illustrious, margrave 
of Meissen, in 1270, but belonged for some time after his death, 
first to Wenceslaus of Bohemia, and next to the margrave of 
Brandenburg. Early in the 14th century it was restored to the 
margrave of Meissen. On the division of Saxony in 1485 it 
fell to the Albertine line, which has since held it. Having been 
burned almost to the ground in 1491, it was rebuilt ; and in the 
i6th century the fortifications were begun and gradually extended. 
John George II., in the 17th century, formed the Grosser Garten, 
and otherwise greatly improved the town ; but it was in the first 
half of the i8th century, under Augustus I. and Augustus II., who 
were kings of Poland as well as electors of Saxony, that Dresden 
assumed something like its present appearance. The Neustadt, 
which had been burned down in the 17th century, was founded 
anew by Augustus I. ; he also founded Friedrichstadt. The town 
suffered severely during the Seven Years’ War, being bombarded 
in 1760. Some damage was also inflicted on it in 1813, when 
Napoleon made it the centre of his operations ; one of the buttresses 
and two arches of the old bridge were then blown up. The dis- 
mantling of the fortifications had been begun by the French in 
1810, and was gradually completed after 1817, the space occupied 
by them being appropriated to gardens and promenades. Many 
buildings were completed or founded by King Anthony, from 
whom Antonsiadt derives its name. Dresden again suffered 
severely during the revolution of 1849, but all traces of the 
disturbances which then took place were soon effaced. In 1866 it 
was occupied by the Prussians, who did not finally evacuate it 
until the spring of the following year. Since that time numerous 
improvements have been carried out. 

See Lindau, Ceschichte der JJaupt- und licsidenzstadt Dresden 
(2 vols., Dresden, 1884-1885); Pr61ss, Geschichte des ITo/theaters 
%n Dresden (Dresden, 1877) ; Schumann, I'Uhrer durrh die koni^l. 
Sammlungen zu Dresden (lytij) ; Woorl, Eiikrer durch Dresden ; 
Daniel, Deutschland (1894). 

Battle of Dresden. The battle of Dresden, the last of the 
great victories of Napoleon, was fought on the 26th and 27th 
of August 1813. The intervention of Austria in the War of 
Liberation, and the consequent advance of the Allies under the 
Austrian field-marshal Prince Schwarzenberg from Prague upon 
Dresden, recalled Napoleon from Silesia, where he was engaged 
against the Prussians and Russians under Bliicher. Only by a 
narrow margin of time, indeed, was he able to bring back sufficient 
troops for the first day’s battle. He detached a column under 
Vandamme to the mountains to interpose between Schwarzen- 
berg and Prague (see Napoleonic Campaigns) ; the rest of the 
army pressed on by forced marches for Dresden, around w^hich 
a position for the whole army had been chosen and fortified, 
though at the moment this w'as held by less than 20,000 men 
under Gouvion St ('yr, who retired thither from the mountains, 
leaving a gairLson in Kdnigstein, and had repeatedly sent reports 
to the emperor as to the allied masses gathering to the south- 
ward. The battle of the first day began late in the afternoon, 
for Schwarzenberg waited as long as possible for the corps of 
Klenau, which formed his extreme left wing on the Freiberg 
road. At last, about 6 p.m. he decided to wait no longer, and 
six heavy columns of attack advanced against the suburbs 
defended by St Cyr and now also by the leading troops of the 
main army. Three hundred guns covered the assault, and 
Dresden was set on fire in places by the cannonade, while the 
French columns marched unceasingly over the bridges and 
through the Altstadt. On the right the Russians under Wittgen- 
stein advanced from Striesen, the Prussians under Kleist through 
the Grosser Garten, whilst Prussians under Prince Au^stus and 
Austrians under Colloredo moved upon the Moezinski redoubt, 
which was the scene of the most desperate fighting, and was 
repeatedly taken and retaken. The attack to the westward was 
carried out by the other Austrian corps ; Klenau, however, was 
still far distant. In the end, the French defences remained 
unshaken. Ney led a counter-attack against the Allies’ left. 
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the Moczinski redoubt was definitely recaptured from Colloredo, 
and the Prussians were driven out of the Grosser Garten. The 
coup of the Allies had failed, for every hour saw the arrival of 
fresh forces on the side of Napoleon, and at length the Austrian 
leader drew off his men to the heights again. He was prepared 
to fight another battle on the morrow — ^indeed he could scarcely 
have avoided it had he wished to do so, for behind him lay the 
mountain defiles, towards which Vandamme was marching with 
all speed. 

Napoleon’s plan for the 27th was, as usual, simple in its outline. 
As at Friedland, a ravine separated a part of the hostile line of 
battle from the rest. The villages west of the Plauen ravine and 
even Lobda were occupied in the early morning by General 
Metzko witli the leading division of Klenau’s corps from Freiberg, 
and upon Metzko Napoleon intended first to throw the weight 
of his attack, giving to Victor’s infantry and the cavalry of 
Murat, king of Naples, the task of overwhelming the isolated 
Austrians. The centre, aided by the defences of the Dresden 
suburbs, could hold its own, as the events of the 26th had 
shown, the left, now under Ney, with whom served Kellermann’s 
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cavalry and the Young Guard, was to attack Wittgenstein's 
Russians on the Pirna road. Thus, for once, Napoleon decided 
to attack both flanks of the enemy. His motives in so doifig 
have been much discussed by the critics ; Vandamme’s move- 
ments, it may be suggested, contributed to the French emperor’s 
plan, which if carried out would open the Pirna road. Still, 
the left attack may have had a purely tactical object, for in 
that quarter was the main body of the Prussians and Russians, 
and Napoleon’s method was always to concentrate the fury of 
the attack on the heaviest masses of the enemy, t.e. the best 
target for his own artillery. A very heavy rainstorm during the 
night seriously affected the movements of troops on the billow- 
ing day, but all to Napoleon’s advantage, for his more mobile 
artillery, reinforced by every horse available in and about 
Dresden, was still able to move where the Allied guns sank in 
mud. P’urther, if the cavalry had to walk, or at most trot, through 
the fields the opposing infantry was almost always unable to foe 
their muskets. “ You cannot fire ; surrender,” said Murat to 
an Austrian battalion in the battle. “ Never,” they replied ; 
“ you cannot charge us.” On the appearance of Murat’s horse 
artillery, however, they had to surrender at once. Under such 
conditions, Metzko, unsupported either by Klenau or the main 
army beyond the ravine, was an easy victim. Victor from Lcibda 
drove in the advanced posts and assaulted the line of villages 
Wolfnitz-Tblt.schen ; Metzko had to retire to the higher ground 
.S.W. of the first line, and Murat, with an overwhelming cavalry 
force from Cotta and Burgstadl, outflanked his left, broke up 
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whole battalions, and finally, with the assistance of the renewed 
frontal attack of Victor's infantry, annihilated the division. 
The Austrian corps of Gyulai arrived too late to save it. A few 
formed bodies escaped across the ravine, but Metzko and three- 
fourths of his men were killed or taken prisoners. 

Meanwhile Ney on the other flank, with his left on the Pillnitz 
road and his right on the Grosser Garten, had opened his attack. 
The Russians offered a strenuous resistance, defending Seidnitz, 
Gross Dobritz and Rcick with their usual steadiness, and Ney was 
so far advanced that several generals at the Allied headquarters 
suggested a counter-attack of the centre by way of Strehlcn, 
so as to cut off the French left from Dresden. This plan was 
adopted, but, owing to various misunderstandings, failed of 
execution. I’hus the Allied centre remained inactive all day, 
cannonaded by the Dresden redoubts. One incident only, but 
that of great importance, took place here. The tsar, the king 
of Prussia, Schivarzenberg and a very large headquarter staff 
watched the fighting from a hill near Rjicknitz and offered an 
easy mark to the French guns. In default of formed bodies to 
fire at, the latter had for a moment ceased fire ; Napoleon, 
riding by, half carelessly told them to reopen, and one of their 
first shots, directed at 2000 yards range against the mass of 
officers on the sky-line, mortally wounded General Moreau, who 
was standing by the emperor Alexander. A council of war 
followed. The Allied sovereigns were for continuing the fight ; 
Schwarzenberg, however, knowing the exhaustion of his troops 
decided to retreat. As at Bautzen, the French cavalr>' was 
unable to make any effective pursuit. 

1 'he forces engaged were 96,000 French, Saxons, iVc., and 

200.000 Austrians, Russians and Prussians, 'i’he French losses 
were about 10,000, or a little over 10 %, those of the Allies 

38.000 killed, wounded and prisoners (the latter 23,000) or k) %, 
'I'hey lost also 15 colours and 26 guns. 

DRESS (from the Fr. dresser ^ to set out, arrange, formed fmm 
Lat. directus, arranged, diri^erv., to direct, arrange), a substantive 
of which the current meaning is that of clothing or costume in 
general, or, specifically, the principal outer garment worn by a 
woman (.see (!o.stumk). The verb to dress ” has various 
application?:, which can be deduced from its original meaning. 
It is thus used not only of the putting on of clothing, but of the 
preparing and finishing of leather, the preparation of food for 
eating, the application of cleansing and healing sulistances or of 
liandages, &c., to a wound, the drawing up in a correct line of a 
Ixidy of troops, and, generally, adorning or decking out, as of 
a ship with flags. Jn the language of the theatre the “ dresser ” 
is the person who looks after the actor’s wardrobe and a.ssists 
him in the changing of his costumes. For the printer's use of 
“ dresser ” sec I'ypography. 

DRESSER, in furniture, a form of sideboard. 'J'he name is 
derived from the Fr. dressoir, a jiiece of furniture used to range or 
dresser the more costly appointments of the table, 'fhe appliance 
is the direct descendant of the credence and the buffet, and is, 
indeed, a much more legitimate inheritor of their functions tlian 
the modern sideboard, wliich, as we know' it, is practicall)' an 
18th-century invention. It developed into its present shape 
about the .second quarter of the 17th century, and has .since then 
changed but little. As a piece of movable furnitures it was 
made rarely, if at all, after the beginning of the J<Hh century 
until the revival of interest in what is called ” farmhouse 
furniture ” at the very lx‘ginning of the; 2olh century led in 
the first place to the construction of man)' imitation antique 
dressers from derelict pieces of old oak, and especially from 
panels of chests, and in the second to the making of avowed 
imitations. The dresser conformed to a model which varied 
only in detail and in ornament. Its simple and agreeable form 
consisted of a long and rather narrow table or slab, w'illi draw'crs 
or cupboards beneath and a tall upright closed-in liack arranged 
with a varying number of shallow shelves for the reception of 
plates ; hooks for mugs were often fixed upon the face of these 
shelves. Towards the end of the 17th centur>' small cupboards 
were often added to the superstructure. The majority of these 
dressers were made of oak, but when, early in the Georgian period 
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mahogany came into general use, they were frequently inlaid 
with that wood ; holly and box were also used for inlaying, most 
frequently in the shape of plain bands or lines. A peculiarly 
effective combination of oak and mahogany is found in the 
dressers, as in other “ farmhouse furniture,” made on the borders 
of Staffordshire and Shropshire. The excellence of the work of 
this kind in that district and in the country lying w'est of it may 
perhaps explain the expression “ Welsh dresser,” which is now 
no more than a trade term, not necessarily suggestive of the 
place of origin, and applied to all dressers of this type. They are 
most frequently found in the houses of small yeomen and sub- 
stantial farmers, into which fashion penetrated slowly. The dresser 
is now most familiar as a necessary plenishing of the kitchen, in 
which it is invariably a fixture. In form it is essentially identical 
with the movable variety, but it is usually much larger, is made 
of deal or other soft wood, and the superstructure has no back. 

DREUX, a town of north-western France, capital of an 
arrondissement in the department of Eure-et-Loir, 27 m. N.N.W. 
of Chartres by rail. Pop. (1906) 8209. It is situated on the 
Blaise, which at this point divides into several arms. It is 
overlooked from the north by an eminence on which stands a 
ruined medieval castle ; within the enclosure of this building 
is a gorgeous chapel, begun in 1816 by the dowager ducliess of 
Orleans, and completed and adorned at great cost by Louis 
Philippe. It contains the tombs of the Orleans family, chief 
among them that of TwOuLs Philippe, whose remains were removed 
from England to Dreux in 1876. The sculptures on the tombs 
and the stained glass of the chapel windows are masterpieces 
of modern art. The older of the two hotels-de-ville of Dreux 
was built in the early 16th century, chiefly by Clement M^tezau, 
the founder of a famous family of architects, natives of the 
town. It is notable both for the graceful carvings of the facade 
and for the fine staircase and architectural details of the interior. 
The church of St J*it;rre, which is Gothic in style, contains good 
stained glass and other works of art. The town has a statue of 
the poet Jean de Rotrou, born there in 1609. Dreux is the seat 
of a subprefect. Among the public institutions are tribunals of 
first instance and of commerce, and a communal college. The 
manufacture of boots and shoes, metal-founding and tanning, 
are carried on, and there is trade in wheat and other agricultural 
products and in poultry. 

Dreux was the capital of the Gallic tribe of the Lhirocasses, 
In 1188 it was taken and burnt by the English; and in 1562 
Gaspard tie Coligny, and Louis L, prince of Conde, were defeated 
in its vicinity by Anne de Montmorency and Francis, duke of 
Guise. In 1593 Henry IV. r.aptured the town after a fortnight’s 
siege. It was occupied by the Germans on the 9th of Octolxrr 
1870, was subsc(]uently evacuated, and was again taken, on the 
17th of November, by General von Tresekow. In the loth 
century Dreux was the chief town of a countship, which Odo, 
count of Chartres, ceded to king Robert, and Iajius VL gave to 
his son Robert, whose grandson Peter of Dreux, younger brother 
of Count: Robert III., became duke of Brittany by his marriage 
with Alix, daughter of (Constance of Brittany by her second 
husband Guy of 'rhouars. By the marriage of the countess 
Jeanne II. with Louis, viscount of Thouars (d. 1370), the Capetian 
countship of Dreux passed into the Thouars family. In 1377 
and 1378, however, two of the three co-heiresses of Jeanne, 
Perronelle and Marguerite, sold their shares of the countship 
to King Charles V. ('harles VL gave it to Arnaud Amanien 
d’Albret, but took it back in order to give it to his brother I^uis 
of Orleans (1407) ; later he gave it back to the lords of Albret. 
Francis of Cleves laid claim to it in the i6th century as heir of 
the d’Albrets of Orval, but the parlement of Paris declared the 
countship to be crown property. It was given to Catherine dc’ 
Medici (1539). then to Francis, duke of Alen^on (1569) ; it was 
pledged to Charles de Bourlx>n, count of Soissons, and through 
him passed to the houses of Orleans, Vendome and Cond^. 

DREW, the name of a family of American actors. John 
Drew (1827-1862) was bom in Dublin and made his first New 
York appearance in 1846. He played Irish and light comedy 
parts with success in all the American cities, and was manager 
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of the Arch Street theatre in Philadelphia. He visited England 
in 1855, and Australia in 1859, and died in Philadelphia. His 
wife, I^uisE Lane Drew (1820-1897), was the daughter of a 
London actor, and in 1827 ^^nt to America, appearing as the 
Duke of York to the elder Booth’s Richard HI., and as Albert 
to Edwin Forrest’s William Tell. After this she starred as a 
child actress, and then as leading lady. She had been twice 
married before she became Mrs Drew in 1850. From 1861 to 
1892 she had the management of the Arch Street theatre in 
Philadelphia. In j88o she toured with Jo.seph Jefferson in his 
elaborate revival of The Rivals, playing Mrs Malaprop to per- 
fection. She had three children, John, Sidney and Georgiana, 
wife of Maurice Barrymore (1847-1905), and mother of 
IJonel and Ethel Barrymore, all actors. The eldest son, John 
Drew (b. 1853), began his stage career under his mother’s 
management in Philadelphia as Plumper in Cool as a Cucumber, 
on the 22nd of March 1873; after playing with Edwin 
Booth and others, became leading man in Augustin Daly’s 
company in 1879. His association with this company, and with 
Ada Rehan as the leading lady, constituted a brilliant period 
in recent stage history, his Petruchio being only one, though 
perhaps the most striking, of a scries of famous impersonations. 
In 1892 he left Daly’s company, and began a career as a “ star.” 

DREW, SAMUEL (1765-1833), English theologian, w'as born 
in the parish of St Austell, in Cornwall, on the 6th of March 1 765. 
His father was a poor farm labourer, and could not afford to 
send him to school long enough even to learn to read and write. 
At ten he was apprenticed to a shoemaker, and at twenty he 
settled in the town of St x\usten, first as manager for a shoemaker, 
and in 1 787 began business on his own account. He had already 
gained a reputation in his narrow circle as a keen debater and a 
jovial companion, and it is said that he had several smuggling 
adventures. He was first aroused to serious thought in 1785 by 
a funeral sermon preached over his elder brother by Adam 
Oarkc. He joined the Methodists, was soon employed as a 
class leader and local preacher, and continued to preach till 
a few months before his death. His opportunities of gaining 
knowledge were very scanty, but he strenuously set himself to 
make the most of them. It is stated that an accidental intro- 
duction to Locke’s great essay determined the ultirnatt; direction 
of his studies. In 1 798 the first part of Thomas Paine’s Age of 
Reason was put into his hands ; and in the following year he 
made his first appearance as an author by publishing his Remarks 
on that work. The book was favourably received, and was 
republished in 1820. Drew had begun to meditate a greater 
attempt before he wrote his Remarks on Paine ; and, encouraged 
by the antiquary John Whitaker, he published his Essay on 
the Immateriality and Immortality of the Soul in 1802. This 
work made the “ (!ornish metaphysician,” as he was called, 
widely known, and for some time it held a high place in the 
judgment of the religious world as a conclusive argument on 
its subject. A fifth edition appeared in 1831. Drew continued 
to work at his trade till 1805, when he entered into an engagement 
witli Dr Thomas Coke, a prominent Wesleyan official, which 
enabled him to devote himself entirely to literature. In 1809 
he published his Essay on the Identity and General Resurrection 
of the Human Body, perhaps the most original of his works, 
which reached a second edition in 1822. In 1814 he completed 
a history of Cornwall begun by F. Hitchins. In 1819 he removed 
to Liverpool, being appointed editor of the imperial Magazine, 
then newly established, and in 1S21 to London, the business 
being then transferred to the capital. Here he filled the post 
of editor till his death, and had also the supervision of all 
works issued from the Caxton Press. He was an unsuccessful 
competitor for the Burnett prize offered in 1811 for an essay on 
the existence and attributes of God. 'I’he work which he then 
wrote, and which in his own judgment was his best, was published 
in 1820, under the title of An Attempt to demonstrate from Reason 
and Revelation the Necessary Existence, Essential Perfections, and 
Superintending Providence of an Etemid Being, who is the Creator, 
the Supporter, and the Governor of all Things (2 vols. 8vo). This 
procured him the degree of M.A. from the university of Aberdeen. 
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Among Drew’s lesser writings are a JAfe of Dr Thomas Cokv 
(1817), and a work on the deity of Christ (1813). He died at 
Helston in Cornwall on the 29th of March 1833. He was a man 
of strong mind, honourable spirit and affectionate disposition, 
energetic both in speech and in writing. 

A memoir of liis life by lii'i elclost son appeared in iSh- 

DREWENZ, a river of Germany, a right-bank tributary of the 
Vistula. It rises on the plateau of Hohenstein in East Prussia, 
5 m. S.W. of the town of Hohenstein. After passing through 
the lake of Drewenz (7 m. long), it flows S.W. through flat 
marshy country, and forms, from just below the town of Strass- 
burg to that of Leibitsch, a distiince of 30 m., the frontier 
between Prussia and Russian Poland. After a course of 148 m. 
it enters the Vistula from the right, a little above the fortress of 
I’horn. It is navigable only for rafts. Lake Drewenz is con- 
nected with Elbing (and so with the Baltic) by the navigable 
Elbing-Oberland ('anal. 

DREXEL, ANTHONY JOSEPH (1826-1893), American banker, 
was born in Philadelphia, Pennsylvania, on the 13th of September 
1826. He w'as the son of Francis M. Drexcl (1792-1863), a 
native of Austrian Tirol, who emigrated to America in 1817, and, 
after some years spent as a portrait* painter, became a banker 
and the founder of the house of Drexel A' ('ompany. Anthony, 
who entered his father’s counting-house in 1839, eventually, a ; ith 
his brotliers Francis and Joseph, succeeded to the control of 
the business, and organized the banking houses of Ilrexel, 
Morgan A (Company, New York, of which his brother Joseph W. 
(1833-1888) was long the resident head, and of Drexcl, llarjcs 
eSr ("ompany, Paris. In 1864 he joined liis friend George W. C'hilds 
in the purchase of the Philadelphia Puhlir and witlj him 

in 1892 founded the Printers’ Home for union men at (Colorado 
Springs, In 1891 he founded, and endowed with $2,000,000, 
the Drexel Institute of Art, Science and Industry in Philadelphia, 
the buildings for which he constructed at a cost of $750,000. 
This institution provides technical instruction for both night and 
day classes and public lecture courses, and has a good museum 
and a library of 35,000 volumes. Drexel died at Carlsbad, 
Germany, on the 30th of June 1893. 

DREYFUS, ALFRED (1859- ), French soldier, of Jewish 

parentage, the scandal of whose condemnation for treason and 
subsequent rehabilitation convulsed French political life between 
1894 and 1899, and only ended in 1906, was bom in Mulhausen, 
Upper Alsace, removing to Paris in 1874. After going through 
the usual course of military instruction with credit, he became 
a sous-lieutenant in the artillery in 1882, and was promoted 
captain in 1889 ; and, after passing througli the Ecole de Guerre 
with distinction, he was appointed to the general staff. His name 
was, however, unknown to the general public till he was arrested 
on the 15th of October 1894 on a churge of selling military 
secrets to Germany, condemned, publicly degraded (January 4, 
1895), and transported (March 10) to the He du DiaVile, French 
Guiana. The story of the subsequent proceedings in this cele- 
brated case is told in the article Anti-Semitism, and need not 
here be repeated. It was not till 1899 that the unfortunate 
prisoner was brought back to France for retrial by court-martial, 
and even then, so strong was the anti-Semitic and military 
prejudice, he was again found guilty “ with extenuating circum- 
stances ” at Rennes (September 9), though ten days later he 
was “ pardoned ” by President Loubet. It was not till the Cour 
de Cassation ordered a further investigation, and on the 12th 
of July 1906 decided that his conviction had been based on a 
forgery and that Dreyfus was innocent, that the agitation came 
to a final conclusion. He was then restored to his rank in the 
army and promoted major. But the anti-Semitic and anti- 
Dreyfusard spirit in certain French circles could not easily be 
quelled even then ; and on the occasion of the translation of the 
remains of Emile Zola (Dreyfus’s determined champion) to the 
Pantheon on the 4th of June 1908, Major Dreyfus was shot at 
and wounded by a fanatical journalist named Gregori, who was 
subsequently acquitted by a Paris jury of the charge of attempted 
murder, his own plea being that he had merely intended a 
“ demonstration.” 
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See Dreyfus’s own Tivc Years of mv Life (1901), and liloriiliire 
cited under AxTi-SiiMiTisM. 

DRIBURG, a town and spa of Germany, in Prussian West- 
phalia, pleasantly situated on the Aa and the railway Soest- 
Hoxter-Berlin. Pop. 2600. It has an Evangelical and a Roman 
Catholic church and some glass manufactures. It is celebrated 
for its saline-ferruginous springs, discovered in 766, and since 
1779 largely frequented in summer. In the vicinity are the ruins 
of I burg, a aistlc destroyed by Charlemagne in 775, and bestowed 
by him upon the bishopric of Paderborn. 

DRIFFIELD (ofl'icially Great Driffield), a market town in the 
Buck rose parliamentary division of the East Riding of Yorkshire, 
England, iqj m. N. by W. from Hull, the junction of s(wcral 
branch lines of the North Eastern railway. Pop. of urbiin 
district (1901) 5766. It is pleasantly situated at the foot of the 
Wolds, and is connected with Hull by a navigable canal. 'Ihe 
church of All Saints is of various dates from Norman onwards. 
The town is the centre of a rich agricultural district, and large 
markets and fairs are held. 'J'here are works for the manufacture 
of oil-cake. Driffield is of high antiquity, and numerous tumuli 
are seen in tlie vicinity, while there is an excellent i>rivate 
antiquarian museum in the towTi. 

DRIFT (from “ drive ”), a verb or noun used in various 
connexions with the sense of propelled motion, especially (but 
not necessarily) of an aimless sort, undirected. Thus it is possible 
to spe-ak of a snow-drift, an accaimulation driven by the wind ; 
of a ship drifting out of its course ; of the drift of a speech, i.e. 
its generjil tendemy. 'I'he word is also used in some technical 
senses, more immediately resulting from the action of driving 
something in. But the most important technical use of the woril 
is in geology, as introduced by C. Lyell in 1840 in place of 
“ Diluvium.” Tlie earlier geologists had been in the hal)it of 
dividing the Quaternary d(*posits into an older Diluvium and a 
younger Alluvium ; the latter is still employed in I'^igland, 
but the former has dropped out of use, though it is still retainecl 
l;)y some continental writers. The Alluvium was distinguishetl 
from Diluvium by the fact that, its maFnmalian fossils were 
represi ntatives of still living forms, but it is a matter of great 
dilficulty to separate these two divisions in practice. The lerm 
drift is now ap[)lied generally to the QuaUTiiary dejuisits, whicli 
consist for the most part of gravel, sand, loam or l)rickearth and 
day ; it naturally refers to strata laid down at some distance 
from the rocks to whose destruction they are largely due ; but, 
although applied to river deposits, the word drift is mon? appro- 
priately used in reference to the accumulations of the Glacial 
period. 

"I'he occurrence of stones and boulders far removed from their 
parent source early attracted the attention of geologist, but 
for a long period the phenomena, now known as of glacial 
origin, were unexplained, and the drifts were looked upon as 
little more than ‘ extraneous rubbish,’ the prtxluct of geological 
agents quite distinct from those which helped to f<#rm the more 
‘ solid’ rocks that underlie them.” (See H. B. Woodward, The 
GeMogy of England and Wales, 2nd »*d., 1887.) The conception 
of an underlying “ solid ” geological structure covered by a 
superficial mantle of “ drift ” is still retained for certain practical 
pur|:)oses ; tlius, the Geological Survey of (ireat BritaiFi issues 
many of the maps in two forms, the “ Solid Edition,” showing 
the “ solid geology,” which enibraces all igFi(x>us rocks and the 
stratified rocks older than Pleistocene, and the “ Drift Edition,” 
which shows only such older strata as are unobscured by drift. 

In writing and in conversation the g(?ological expression 
“ drift ” is now usually understood io mean Glac'ial drift, 
including boulder clay and all the varieties of sand, grav(*l and 
clay deposits formed by the agency of ice sheets, glaciers and 
icebergs. But in the “ Drift ” maps many other types of de})osit 
are indicated, such, for instance, as the ordinary modem alluvium 
of rivers, and the older river terraces (River-drift of various ages), 
including gravels, brickcarth and loam ; old raised sea beaches 
and blown-sand (Aeolian-drift) ; the “ Head ” of ('ornwall and 
Devon, an angular detritus consisting of stones with clay or 
loam ; clay-with-flints, rainwash (landwash), scree and talus ; 
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the “ Warp,” a marine and estuarine silt and clay of the Humber ; 
and also beds of peal and diatomite. 

Sec Glacial Period ; in-KisTOCENE ; Boulder Clay. (J. A. H.) 

DRILL, (i) A tool for boring or making holes in hard sul>- 
stances, such as stone, metal, &c. (an adaptation in the 17 th 
century from the Dutch dril or drille^ from drillen, to turn, 
bore a hole ; according to the New English Dictionary the 
word is not to be connected with the English “ thrill ”). The word 
drillen was used in Dutch, (lerman and Danish, from the 17th 
century for training in military exercises and was adopted into 
English in the same sense. The origin of the application seems 
to be in the primary sense of “ to turn round,” from the turning 
of the troops in their evolutions and from the turning of the 
weapons in the soldiers’ hands. Drill is, formally, the prepara- 
tion of soldiers for their duties in war by the practice or rehearsal 
of movements in military order and the handling of arms, and, 
psychologically, the method of producing in the individual soldier 
iiabits of self-control and of mechanically precise actions under dis- 
turbing conditions, and of rendering the common instinctive will 
of a body of men, large or small, amenable to the control of, and 
susceptible to a stimulus imparted by its commander’s will. 

(2) A furrow madt^ in the soil in which seed may be sown, 
and a machine used for .sowing seed in such furrows (see Sowiw;). 
The word is somewhat doubtful in origin. It may be the same 
as an obsolete w'ord “ drill,” to trickle, flow in drops, also a 
small stream or flow of water, a rill, and is possibly an altered 
form of “ trill.” 

(3) In zoology, the native name of a large short-tailed west 
African bab<»on, Papio leucophaeus, c.k^sely allied to the mandrill 
(ff.v.), but distinguished by the absence of brilliant blue and 
.scarlet on the jaws of the fully adult males. 

(4) 'rhe name of a fabric made in both linen and cotton, and 
commonly bleached and finishijd stiff, 'fhe word is a shortened 
form of ” drilling,” from the German drilltch, or “ three- 
throaded,” and is so named l)ecause the weave originally used 
in its construction is what is termed the three-leaf twull, nine 
repeats of which appear in the accompanying figure, while 

immediately below the design is an intcrscc- 

I MiPij lion of all the nine threads with the first 

I I 1 1 1 1 pick. T t is essentially a warp-faced fabric ; 

that is, the upper surface is composed mostly 
of w'arp threads. In the figure it will be seen 
that two out of every tliree threads appear 
on the surface, and, by introducing a greater 
number of threads per inch than picks per inch, the weft is made 
to occupy a still more subordinate position so far as the upper 
surface of the cloth is concerned. Although the weave .shown 
is still extensively used in this branch, there are others, c.g. the 
4-thread and the 5-thrcad weaves, which are employecl for the 
production of this cloth. T-arge quantities of drill are shipped 
to the Eastern markets and to other sub- tropical centres, from 
which it is s»)ld fi^r clothing. In temperate climates it forms a 
satisfactory material for ladies’ and children’s summer clothing, 
and it isiused by chefs, liairdresscrs, provision merchants, grocers, 
biitlermen, painters and decorators, A'c., while many of the long 
jackets or overalls, such as tliose worn by many mill and factory 
managers, are made from the same material. 

DRINKING VESSELS.^ 'I'he use of special vessels for drinking 
purposes may fairly be assumed to have had a natural origin 
and development. Prom a practical point of view it would soon 
be found desirable to provide vessels for licjuids in addition to 
those serving to hold food. As in man}’ otlier commonplace 
details of modern life, we must turn to the primitive races to 
understand how our present conditions were reached. In almost 
all parts of the world many of the products of nature arc capable 
of serving such purposes, with little or no change at the hands 
of man ; in tropical and sub-tropical climates tlie coco-nut and 
the gourd or calabash require but little change to ada})t them 
as the mo.st convenient of drinking utensils; the eggs of the 
larger l)irds, such as the ostrich or the emu, shells, like the 
nautilus and other univalves, as well as the deeper bivalves, 

' The verb “ to drink ** is Common Tent. ; cf. Gcr. trinken^ &c. 


are equally convenient. Such natural objects are in fact used 
by the uncivilized tribes of Africa, America and Polynesia, as 
well as, in some cases, by the white races who have intruded 
into those parts of the world, and adopted some of the native 
habits. In Paraguay, for example, the so-called “ Paraguay 
tea,” an infusion of the yerha mate {Ilex paragiiayensis), is drunk 
through a tube from a small gourd held in the hand, and often 
handsomely mounted in silver or even gold. In the same way, 
as we shall sec, civilized man has adopted nearly all the natural 
forms that were found convenient by the savage, altering and 
adorning them in accordance with the taste of the time or 
country where they were used. 

Another line of development, however, has been found to be 
the natural outcome of the human mind. Nothing could form 
a more practical drinking cup than the half of a coco-nut shell 
or part of a gourd. Such cups, however, in the countries where 
tlie plants producing them are common, would be easily obtained, 
and every one, rich or poor, could possess one or more. In order, 
therefore, to distinguish the chief’s possessions from those of 
his inferiors, his cup is often made with great lal)our, from some 
more intractable material, wood or stone, though in practically 
the .same form as that of the natural object. 

Among European races in medieval times the same lines have 
been followed, though for different reasons. Human ingenuity, 
though perhaps originally inspired by natural forms, 
is apt to turn aside into more artificial channels. 

The invention of the potter’s art (see Ceramics), ^ 

where the plastic nature of the raw material renders it 
capable of infinite changes of form, gave rise to types of vessels 
having no obvious or necessar}'' relation to the productions of 
nature. In Britain and in northern Europe general!}', the 
interments of the races of the Neolithic and Bronze Ages have 
furnished vessels of pottery of a beaker-like form, to wliicli the 
name of “ drinking-cups ” has been given. It must be confessed 
that the evidence for attributing such a use to them is slender, 
and mainly consists of the fact that their thin lips would render 
them better adapted for the purpose than the otlier potter}' 
vessels found with them, some of which, on equally slight 
grounds, have been called food vessels. The general use and 
acceptance of the term b}' two generations of archatjologists is, 
however, an adequate reason for a passing mention in this place. 
In the later prehistoric times of Europe vessels of gold, bronze 
and other materials, including amber, were made, sometimes of 
elegant forms, and would seem to have been used as drinking 
vc!s.sels ; still, this is again an assumption, though a fairly prob- 
alile one. A small gold cup with handle wus found in a barrow 
at Rillaton, Cornwall ; one of amber of a similar form was found 
at Hove, and a third of shale near Honiton. All of these doubtless 
may be referred to the Bronze Age. 

Schlicmann found many drinking vessels in his exploration 
of the superimposed cities of 'I'roy. A pretty form is that found 
in the first city. It is of clay, and closely resembles forma 
an early Victorian tea cup on a high foot. This form found. by 
is of interest, as Schliemann discovered the same both SetUe- 
at Tiryns and Mycenae, live from the latter site being 
of gold, while the type also occurs from lalysus in Rhodes in 
association with bronze swords. 'I'his 'J’rojan cup was found at 
a depth of 50 ft. below the present surface and about 18 ft. below 
the stratum of what Schlicmann claimed to be the Homeric 
Troy. In his second city appears a different type of ware, 
.somewhat fantastic in form, one vessel being in the form of a 
sow, while others foreshadow the crater and amphora of later 
and more familiar Greek wares. 

But the drinking vessel to which Schlicmann draws most 
attention is the tall cup of a trumpet form furnished with two 
earlike loop handles, 'fhis curious and original type occurs 
also in the Third (or Homeric), Fourth and Sixth Cities, with 
little if an}' change. Schliemann devotes some pages to the 
discussion of the form, in which he sees the Scttus dfi(pi.Ki^€\X.uv ^ 
of Homer, which has been more usually understood to mean 
an hour-glass shaped cup, in which the distinguishing feature 
' See Plate, Plate I. 



DRINKING VESSELS 581 


was two cups^ not two handles. He applies the same term to a 
drinking vessel of a very different form, found with several others 
in the Third City. This is a sauce-boat shaped vessel ^ of gold, 
made with a lip for pouring or drinking at either end, and with 
two loop handles. This equals those previously mentioned in 
originality of form; with it were found others of gold, silver 
and electrum (/.<?. 4 parts of gold to i of silver). Of these three 
were shaped like i8th~century coffee cups but wanting handles. 
In the Sixth City appear forms more nearly approaching those of 
later times, particularly prototypes of the caniharus and scyphus. 

These discoveries in the various strata of Troy may be taken 
as the analogues in the Mediterranean and hither Asia of the 
later Stone and Bronze Ages of northern Europe, with an 
allowance of some centuries of greater antiquity for the former. 

It is not proposed in this article to deal with the ceramic and 
metallic drinking vessels of the Creeks and Romans, of what 
is generally known as the classical period (see Ceramics and 
Plate). It may be mentioned, however, that both on the Rhine 
and in various places in Britain, notably at Castor in >5orth- 
amptonsliire and in the New Forest, were factories where large 
numbers of pocida or drinking cups were made ; those made on 
the Rhine and at Castor bearing legends to indicate their use. 
Many of these are to be seen in the British Museum and in the 
Wallraf-Richartz Museum in Cologne. 

After the decline of Roman power, the Gothic and Scandinavian 
races who replaced the Romans in central and northern Europe 
OBtbic them their own forms and types of drink- 

Scandi- ing vessels. These, from about the 4th century, re- 
Mvian placed the well-known Roman vessels. The northern 
types. barbarians were as great drinkers as fighters, and their 
literature recites with equal zest the richness of their drinking 
cups as the power and deadly qualities of their arms. Fortu- 
nately the practice of burying with the denxd warrior all his 
property, or at least as much of it as he would be supposed to 
need, has preserved to our day the actual vessels in use by the 
pagan uorthmen who per\'aded northern I'.urope from the 
4th century onw^ard. Saxon graves in Britfiin have furnished 
great numbers of drinking cups and horns, in many cases quite 
unbroken. From the remains, of which the chief series are in 
the British and Liverpool Museums, w'c can learn a great deal 
to amplify the references in literature. The richest single 
interment that has yet been found was within the present church- 
yard at Taplow. Here under a huge mound lay buried a Saxon 
chieftain surrounded by his belongings ; arms defensive and 
offensive, his drinking cups, and even his game of draughts. 
The drinking vessels consisted of five cows’ horns and four glass 
cups. The former were of great size, 2 ft. long, richly mounted 
at the mouth and at the point with silver bands embossed and 
gilt. The glasses also were of great size and of a type familiar 
in Saxon i?iterments. Each was of a trumpet shape, with a 
small foot, while the sides WTre ornamented with hollow pointed 
tubes bent downwards, and open on the inner side, so that the 
liquid would fill them. Such a plan is most unpractical, and it 
must have been very difficult to keep the vessels clean. Glasses 
of this uncommon form have not been found elsew'here than in 
Saxon graves, either in England or in the north of the continent. 
Other types arc perhaps nearly as characteristic, though of simpler 
construction. One of these is a simple cone of glass, sometimes 
quite plain, at others ornamented with an applied .spiral gliLss 
thread, or more rarely with festoons of white glass embedded 
in the body of the vessel. A third form is a plain cup or bow'l 
widely expanded at the mouth and with a rounded base, so 
that it could only be set down when empty, in fact a true 
“ tumbler.” This feature is in fact a very common one in the 
drinking vessels of the Saxon race. There are many other 
varieties, plain cylindrical goblets, generally with ornamental 
glass threads on the outside, and a more usual type has a munded 
body somewhat of the shape of an orange with a wide plain 
mouth. Many of all these classes were found in the famous 
cemetery known as the King’s Field at Faversham in Kent (the 
relics from which are now in the British Museum), at Chessel 
^ Sec Plate, Plate I. 


Down in the Isle of Wight, and in the cemetery within the 
ancient camp on High Down, near Worthing. In Belgium, 
France and Germany the same types occur, and even as far 
north as Scandinavia, where they are found in association witli 
Roman coins of the 4th century. On the continent, however, 
additional types are found that do not occur in Britain — one 
of these is a drinking glass in the form of a hunting horn with 
glass threads forming an ornarnentiil design on the outside. 
From the wide distribution of these types, it seems certain 
that they sprang originally from a common centre, and the slender 
evidence available on the subject seems to point to that centre 
having been somewhere on the lower Rhine. Although glass 
seems to have been popular and by no means rare as a material 
for drinking vessels, other materials also were used. A large 
number of the smaller pottery vessels would ser\'e such a purpose, 
and in one grave at Broomfield in Essex two small wooden cups 
were found which, from their small size and thinness, were no 
doubt used for liquid. 

Of the lal(T Saxon dfimestic utensils nothing remains, the 
habit of burying such objects with the dead having creased on 
the gradual introduction of (’hristianity tlmnigh the country. 
Manuscripts are our only resource, and tliey are not only of great 
rarity, but in the main rudely and conventionally draw'n in their 
details. In those of the 9th to the nth century various simple 
forms are seen, some resembling our modern tumbler in shape, 
others like a dice box. Horns as drinking vessels certainly 
retained their popularity at all times, surviving especially among 
the northern nations, and many of the vessels of this form were 
no doubt actual horns, though horn-shaped vessels were often 
made of other materials. Until we come to the 13th and 14th 
centuries there is an absolute dearth of the actual objects used 
in domestic life. And here we begin with plate used in the 
service of the church. 

The drinking vesstd possessing the most unbroken history is 
doul)tless the chalice of the ('hristian Church." Like other 
ceremonial objects it W'as no doubt d liferent iated from 
the drinking cups in ordinary use 1)\' a gradual Iransi- vessels. 
tion, and in the early centuries it is unlikely that it 
differed either in form or material from tlui ordinar}'^ domestic 
vessel of the time. Figures of such vessels, apparently wdth a 
symbolic intention, are found upon early Christian tombstones, 
and it has been contended that the vessel indicated the grave 
of a priest. While this may be the case, the similarity of the 
vessel represented to the ordinary non-liturgieal form renders 
the conclusion somewhat w'eak. Among objects found under 
conditions which lend ctiloiir to their specific use as chalices are 
the bottoms of glass vessels found inserted in plaster in the 
Catacombs at Rome ; but here again the Jesuit Padre (iarrueei 
was unable to find any evidence to support sucli a conclusion. 
It is not in fact until the 6 th cent my that the sacred vessel 
would appear to have assumed a definite form. From about that 
time date the lost golden elialiccs of Monza, representations 
of which still exist in that city ; and the famous chalice of 
Gourdon in the Bibliol!icf|iie Nationalc in Paris is probably of 
about the same time. All of tlicse are two-liandled with a vase- 
shajied l)ody and supported on a high foot ; and thus fjuiti; 
unlike the more recent medieval types. Two glass vases of 
exactly this two-handled form are in the Slade collection at the 
British Museum, and may well have l»een chalices. Another 
chalif^e, in the same collection, of the 6th or 7th century, was 
found with a silver treasure at I.ampsacus on the Hellespont. 
It is of silver, w’ith a cylindrical body and small expanding 
foot ; with it were found a number of silver spwins and dishes, 
the former inscrilied with the names of Apostles, Greek hexa- 
meters and lint^s from Virgil’s Eclogues. No doubt the whole 
was the treasure of a monastery, buried and never reclaimed. 
So far as evidence exists for the form of the chalice, the vase- 
shape wdth two handles seems to have been mainly succeeded 
by a goblet with straight sides and without handles ; these latter 
in great part disappeared. Then came the rounded cup-shaped 
bowl as seen in the well-known Kremsmiinster chalice. An 
'•* For two illustrations see Plate, I'late 11. 
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interesting silver vessel^ probably a chalice, found at Trewhiddle 
in Cornwall, is in the British Museum. It is of plain semi- 
oviform shape, and dates from the 9th century. The 13th-century 
chalice was usually a broad somewhat shallow cup, on a conical 
base, and squat in its general lines as compared with those of 
later date. These gradually became taller, and with a bowl 
smaller in proportion, following the tendency of the civil vessels 
towards more elegant lines. Both civil and religious vessels 
eventually carried this tendency to an extreme point, so that in 
the 17th century the continental chalices and standing cups 
had lost all sense of true artistic proportions ; the bowl of the 
chalice had greatly shrunk in size while the foot had become 
huge and highly elaborate, both in general form and in ornamental 
details. In Britain chalices ceased to be used in the English 
church in the reign of Edward Vf., and were replaced by com- 
munion cups. These were much plainer in make, recalling in 
th(ur outlines the goblet form of about a thousand years earlier, 
the sides of the howl being concave, or nearly straight, as opposed 
to the convexity of the chalice, while the paten was reversed 
over the mouth and so arranged as to form a closely fitting cover. 
With the beginning of the 17th century English communion 
cups again followed the civil fashion in adapting tlie outline of 
the Venetian drinking glass, a shape which has survived to our 
own days. 

I’he materials of which chalices were made in the early 
centuries seem to have been as various as those of ordinary 
vessels. Glass was undoubtedly a favourite substance, perhaps 
from its lending itself readily to scrupulous cleanliness ; but 
wood, horn, ivory and similar materials were undoubtedly in 
use, and were from time to time condemned as improper by the 
Fathers of the Church. Pewter was in common use, and it was 
not an unusual practice in the 12th and 13th centuries to place 
sacramental vessels, of this or more precious metal, in the grave 
of an ecclesiastic. Bronze was also used, and tlie KremsmCiruster 
chalice is of that metal, which was a favourite one in the ('cltic 
churcli. But gold or silver chalices were no doubt always 
preferred wht*n they could l)e obtained. 

It may be mentioned here that it was a common practice 
in the i6th century and later in England for laymen to make 
gifts to the cimrcli of vessels of an entirely domestic character 
for use in the service. Many of these from their associations, 
and in the character of the designs upon them, were entirely 
unsuited for siieh purposes, and in our own time, when a healthy 
desire has sprung up for the proper investigation of such matters, 
many such unsuitable vessels have been withdrawn from use. 
Domestic ])late, however, being much more highly appreciated 
by collectons, there has been a regrettable tendency on the part 
of the holders of such pieces to sell them to the highest bidders ; 
the tendency is to be deplored, for while they remain the pro- 
perty of the church, they are a national asset ; if sold by auction, 
there is a great probability of their going abroad. 

It would seem fairly ctirtain that the ordinary drinking vessel 
of medieval times was, like the trenchers of wood, turned on the 
Medieval hithe. Of these the commoner varieties have entirely 
veaaeia lor disappeared, having become useless from distortion 
commoa or other damage. Such as have come dowm to our 
uaea, preservation to the added refine- 

ment of a silver mount. Vessels of this kind are known as 
niiKcr bowls, a word of uncertain origin, but undoubtedly, 
Maeen medieval sense, indiaiting wood of some more 

or less valuable kind, and not improbably, in the i6th 
century, maple or a wood of that appearance. Spenser in the 

Shepherd’s Kalendar ” speaks of “ a mazer ywrought of the 
maf)le warre.” Although such vessels are mentioned in the 
inventories and other contemporary records as far back as the 
1 2th century, no example is Icnown to exist of an earlier date 
than the 14th century, of which date there are two in the posses- 
sion of Harbledown hospital. This type of drinking vessel 
was in common use in well-to-do households until the i6th 
century, when a change of fashion and the greater luxury and 
refinement dictated the adoption of more elegant and complex 
forms. The ordinary mazer was a shallow bowl (see Plate, 


Plate II.) about 6 b. in diameter, with a broad expanding 
rim of silver gilt often engraved with a motto in black letter 
or Lombardic capitals, at times referring to the function of 
the cup, such as : — 

** In the name of the Trinity 
Fille the Kup and drinke to me.” 
or, 

" Potum ct nos bonedicat Agios.” 

Within the bowl, in the centre is often found a circular medallion 
called a “ print ” with some device upon it, engraved and filled 
with enamel. The reason of this addition may conceivably 
be found in the fact that such bowls were sometimes made from 
the lower half of a gourd or calabash, in the centre of which 
would be a rough projection whence the fibres of the fruit had 
diverged. A rarer form of mazer has the characters just men- 
tioned and in addition is mounted upon a high foot, bringing 
it nearer to the category of standing cups or “ hanaps.” The 
famous Scrope mazer belonging to York Minster (early 15th 
century) stands upon three small feet. Of the hanap type 
cx^unples are in the possession of Pembroke College, Cambridge 
(the Foundress’ Cup), and All Souls* College, Oxford, the former 
an exceedingly fine specimen, of the third quarter of the 15th 
century. The form dictated originally by the simple wooden 
cup was at times carried out entirely in silver, or even in stone, 
mjizer-like cups being found cither entirely in metal or with 
the main portion made of serpentine or some other ornamental 
stone. An example of the former from tlie Hamilton Palace 
collection, as well as several ordinary mazers, are to be seen in 
the British Museum. The types above descril)ecl arc of English 
origin, with the exception of that made entirely of silver, w'hich is 
thought to be Frcncli. Most of the continental forms differed 
from the English, and were more elaborately finished. One of 
the finest is that which belonged to Louis de Male, last count of 
Flanders. It is an exceedingly thin, shallow bowl of fine-grained 
wood, with a cover of the same make. The latter is surmounted 
by a silver figure of a falcon holding a shield in its mouth with 
the arms of the count. The foot is of silver with lozenge-shaped 
panels inserted, bearing in enamel the arms of the count. A 
German form of tlie i6th century consisted of a depressed 
sphere of wood for the bowl, with a silver rim, and a cover 
formed of a similarly shaped sphere, called in France a “ creuse- 
quin.” Such mazers were furnished in addition witli a short 
metal handle turned up at the end, a feature unknown in the 
English types. All of these again are to be seen in the British 
Museum series. 

Although the use of wooden vessels more or less elaborately 
mounted was continued well into the i6Lh century as a fashion, 
many other materials of far greater value were in use 
among the wealthy long before that time. Crystal, 
agate and other hard stones, ivory, Chinese porcelain, as well as 
more ordinary wares, were all in use, as well as the precious 
metals. I’he inventories of the 14th and 15th centuries are full 
of entries showing that such precious cups were fairly common. 
Of gold cups of any antiquity naturally but few remain ; the 
intrinsic value of tlie metal probably is a sufficient explanation. 
One of the most important in existence is however preserved 
in the British Museum, viz. the royal gold cup of the kings of 
England and France. It is of nearly pure gold with a broad 
bowl and a high foot, the cover pyramidal. The whole is orna- 
mented with translucent enamels of the most perfect quality, 
and with a little damage in one part, absolutely well preserved. 
The subjects represented on it are scenes from the life of St 
Agnes, in two rows, one on the cover and one outside the bowl ; 
on the foot are the symbols of the four Evangelists, and around 
the base a coronal of leaves alternating with pearls ; the cover 
originally had a similar adjunct, but it has unfortunately been 
cut away. This is the only piece of royal plate of the treasures 
of the kings of England and France that now remains, and its 
history has been traced from the time it was made, about the 
year 1380, to the present time. It was made by one of the 
goldsmiths of the luxurious Due de Berri, the brother of Charles 
V. of France, no doubt to offer as a gift to the king, whose 
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birthday was St Agnes’ day. It was, however, never presented, 
probably owing to the death of Charles V. in 1380. The due 
de Berri was not on friendly terms with his nephew Charles VT., 
but on their being reconciled he presented the young king with 
this cup. The troubles of his reign led to the invasion of France 
by Henry V. of England, and the ultimate appointment of his 
brother, John, duke of Bedford, as regent. The necessities 
of the half>insane Charles doubtless caused this cup and other 
valuables to pass into the possession of the regent in excliange 
for ready money, for it appears in the duke of Bedford’s will, 
under which it passed into the treasury of Henry VI. There 
it remained ana appears in all subsequent royal inventories 
up to the time of James 1 . This monarch, whose motto was 
‘‘ Beati pacifici,” received with joy the embassy sent from 
Spain in the year 1610 to conclude the first treaty of peace with 
England since the Armada, and showered upon the envoy, Don 
Juan de Velasco, constable of C'astile, the most lavish and 
extravagant gifts. The constable, in fact, was so impressed by 
the warmth of his reception that he printed an account of his 
embassy, and from this work the main story of the cup has 
eventually been traced. On his return to Spain the constable, 
a piously disposed man, presented this cup, with many other 
valuable gifts, to the convent of Santa Clara Medina de Pomar 
at Burgos, of which his sister was Superior. Although it was a 
domestic vessel, a “ hanap ” in fact, the constable elected that 
it should be consecrated and made use of as a chalice at great 
festivals. And so it continued to be used from the early years of 
the 17th century until about the year jtS<S2, when the convent 
having fallen upon evil times, it was decided tr. sell this precious 
relic. A pi iest from the Argentine being at the time in Burgos, 
it was confided to him to sell in Paris, and he deposiltid the sum 
of £joo l.)y wM.y of security. I'his was all that the unfortunate 
nuns at Burgos ever received in return for their chalice, for 
they never saw' the priest again. He took the cup to Paris, 
arriving in the month of September, when the majority of the 
well-to-do are away from town. After many failures to dispose 
of it, he ultimately succeeded in selling it to Baron Jerome 
Pichon for the sum of about £400, practically its weight in gold. 
The baron, after vainly trying to restdl it at various sums from 
£20,000 downwards, eventually parted with it to Messrs Wert- 
heimer of Bond Street for £8000, and that firm very liberally 
ceded it tf» Sir Wollaston Franks for the same sum, and it was 
finally sccunul by a subscription for the British Museum. 

Such is the story of one of the most remarkabk; “ hanaps 
in existence. The word “ hanap ” is translated by (.'otgrave in his 
French dictionary of 1660 as “ a drinking cup or goljlet,” and 
probably was intended to mean what, would be called a standing 
cup, that is, raised on a foot, to distinguish it from a bowl of the 
mazer class. Such vessels were chiefly used to ornament the 
dinner table or sideboard, in the way that loving-cups are now 
used at civic banquets, where, almost alone in fact, the ancient 
ceremonial of the table is still observed to some extent ; and the 
loving-cup is the direct descendant of the hanap of the middle 
ages. 

Of all the ornamentsof the table in medieval times the most con- 
spicuous was probably the “ ncf.” This was in the form of a ship 
Neik {navis), as its name implies, and originally was designed 
to hold the tabic utensils of the host — knives, napkins, 
and at times even the wine. Some of the later examples which 
alone survive are carried out with the greatest elaboration, the 
sails and rigging being carefully finished and with a number of 
figures on the deck. The reason for the existimce of such an 
article of table furniture w'as doubtless the fear of poison. As 
in course of time this became Jess, the nef changed its character, 
and became either a mere ornament, or sometimes was capable 
of being used as a drinking vessel. The former, however, was 
much more common, and the number of nefs that can be practi- 
cally used as drinking cups is small. 

In the 15th and i6th centuries the shapes, decoration and 
materials of drinking vessels were almost endless. A favourite 
object to be so adapted was an ostrich egg, and many can be 
seen in museums in elaborate silver mounts ; coco-nuts were also 


used in the same way, and Chine.se and other Oriental wares, 
then of great variety, were often turned into cups and vases by 
ingeniously devised silver mounting. The use of drink- 
ing vessels either formed of actual horns or of other 
materials wa.s common in the 15th and 16th centuries, 
especially in the north. They were usually provided 
with feet so as to serve as standing cups, and some of them were 
mounted with great richness. An excellent example is the 
famous drinking-horn in the possession of Queen’s College, 
Oxford, dating from the 14th century. The medieval beliefs 
about “ griflins’ claws ” still survived to this late date, and a 
horn cup in the British Museum bears the inscription “ ILin 
Greifen Klau bin ich genannt, In Asia, Africa wohl bekannt.” 
Another horn, probably that of an ibex, is in the same inslilution, 
and has a silver mount in.scribed “Gryphi unguis divc^ ('uthberto 
dunclmensi sacer.” The elegant natural curve of the horn adds 
greatly to the charm of the vessel. In Germany the ingenuity 
of the silversmith was turned in the direction of making vessels 
in the forms of animals, at limes in allusion to the coal of arms 
of the patron. Stags, lions, l)ears and varit)us birds are often 
found ; the head generally removable so as to form a small cup. 
Switzerland and .south Germany had a special type, in the form 
of the figure of a peasant, generally in wocul, carrying on his back 
a large basket, whicli edged with silver formed the drinking cup. 
This type is only found in wine-growing districts, the biisket 
being used for carrying grapes. In (Jermany such cu[>s are called 
“ Butlenmanri,'’ in Switzerland “ Tanzenmann.” 'Vhe royal and 
princely ituisemns of Germany contain great numbers of such 
vessels, the (Irccn Vault in Dresden in particular, while a good 
number are to be seen in our own great museums. A curious 
fancy, combining instruction with conviviality, was to make cups 
in the form of a globe, terrestrial or celestial, which are still useful 
as showing the state of geographical or astronomical knowledge 
at the time. Sev(Tal of those made in th(^ 16th century are still 
in cxisti^ncc, one in the British Museum, a s(?cond at Nancy, and 
others are in (‘openliagen and Ziirieh and in private collections. 
'Ibe upper half of the globe is removable, leaving the lower as 
the drinking cnij). Ivory both from the beauty of its colour and 
the evenness of its structure has been a favourite material for 
drinking vessc‘ls at all limes, and would seem to have hton 
continuouslv' used Irom the earliest period, wh(‘lher derived from 
A.sia or Africa, while the semi-fossil inanimoth ivory of Siberia 
has not been neglected. In general, however, the vessels made 
from this material i)resented no essential difterenees of fi)rm from 
those in wood, until the art of lathe- turning attained great 
perfection, when a wide field was opened for ingenuity and even 
extravagance of form. 'J’he most remarkabk* exainpl(\s of the 
possibilities of this kind of mechanical skill are seen in the 
productions of the Nuremberg turners of the 17th century, vvho.se 
elabonileand entirely useless tours dr /r^m ccjinpriseamong many 
other things standing cups of ivory sometimes 2 ft. high, excnij)li- 
fying every eccentricity of which IIh^ lathe is capable. IN ter 
Ziek (d. 1632) and his three sons were celebrated for such work. 
Several piijces, doubtless from their hands, are in the Brili.sh 
Mu.seum. 

The use of glass cups was not common in lOngland until the 
j6th century, Venice having practically the monofK)ly of the 
supply. A silvt;r-mounted glass goblet which lielongi.d 
to the great Lord Biirghley is, however, in tin* British 
Museum, where there is also a very large strries of 
\’’enetian drinking glasses of various kinds, clear and lacc glass 
as well as some of the j 5th -century goblets with enamelled 
designs, now of the greatest rarily. 'I'he relations of Venice with 
the East were of so intimate a character that the earlier lornis of 
Venetian glasses were nearly identical with those of the Maliom- 
medan P'ast. 

A common type of Arab drinking glu.ss resembled f)nr modern 
tumbler (a beaker), but gradually expanding in a curve towards 
the mouth, and often enamelled, llie enamel](;d de.signs were 
at times related to the puriwse of the vessel, figures drinking and 
the like, but more commonly bore either a mark of ownership, 
such as the armorial device of an emir, or some simple deconative 
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design. This simple form probably has its origin in the horn 
cup made from the base of a cow’s horn and closed at the smaller 
end. The later forms in the late 1 5th century and after, followed 
the fashion in other materials, and were raised on a tall foot, 
so that from the 16th century onwards the type of wine glass 
has hardly changed, except in details. An interesting variety 
in one detail is seen in the German fashion of providing an 
elaborate silver stand into which the foot of such an ordinary- 
shaped glass was made to fit. Frequently, as might be expected, 
such stands arc found without glasses, and their use then seems 
difficult to explain. 

Another characteristic German type is the “ wiederkom,” a 
vessel more conspicuous for capacity than for its artistic qualities. 
It is usually a cylindrical vessel of green glass often holding as 
much as a quart, elaborately enamelled with coats of arms and 
views of well-known places ; and at times when the cup was a 
wedding gift the figures of the bride and bridegroom are seen 
upon it. 

A very fanciful kind of cup was known in England as a “ 5wd 
of ale,” a long tube of glass generally shaped like a coach horn, 
but ending sometimes in three prongs as a trident, the opening 
in the latter being at the end of the handle, which was about a 
yard in length. 

.Small silver cups were often made in dozens with various 
devices, differing in each, such as the signs of the zodiac, the 
occupations of the months, or figures of the classical gods and 
goddesses, engraved upon them. 

The tankard came into fashion in the i6th century, a practical, 
but seldom graceful object. At first some attempt was made, by 
sliaping the sides, to attain to some artistic quality, but usually 
the tankard from the late 16th century to the present time is 
found with straight sides, either vertical or contracting towards 
the top, which is of course always furnished with a hinged lid. 

A material that lias on<? olivious merit, that of being practically 
unbreakable, is leather, and drinking cups were often made of it. 
ifthmad called a “ black jack ” is the best-known, 

mh and examples are very common, mostly of the 17th 

century and i8ih centuries. A quaint fashion was to have 
iypea, leather (!up made in the form of a lady’s shoe ; this, 
however, was confined to Germany and might be thought in 
somewhat questionable taste. 

In the 17th and iSth centuries a great impetus was given to 
the production of curii>us drinking vessels in pottery. In England 
at various potting centrc.s a great number of cups called “ tygs ” 
were made : (Capacious mugs with several handles, three or four, 
round the sides, so that the cup could be readily passed from one 
to the other. Many of these have quaint devices and inscriptions 
upon them. Another favourite plan is to make a jug with open- 
work round the neck and a variety of spouts, one only com- 
municating with the liquid. I'hese “ puzzle jugs ” no doubt 
caiisi'd a good deal of omu.sement when attempted by a novice, 
who would inevitably spill some of the contents. 

I’he horn of tlie rhinoceros is much favoured by the Chinese 
as a material for drinking cups often of a somewhat archaic form. 
'J'hc dense structurt* of the horn is w'ell adapted for the purpose, 
and its beautiful amber hue makes the vessel a very agreeable 
object to the eye. Thi? usual form is of a boat shape on a square 
foot, and the carved decoration is often copied from that of the 
bronze vessels of thj; earlier dynasties. Others are treated in a 
freer and more naturalistic manner, the bowl being formed as 
the flower of the magnolia, and the entire horn, at times more 
than 2 ft. in length, is utilized in carrying out the design. One 
of this kind is in the Victoria and All^irl Museum. Cups of 
the foriner type are commonly found imitated in ivory^-white 
porcelain, ai\d are known as “ libation cups.” Rhinoceros horn 
is held by the Chinese to be an antidote against poison, a belief 
shared by other nations. 

There is but little to be said about the vessels used in the 
drinking of tea and coffee. In Europe the type has practically 
remained unchanged since the introduction of tea and coffee 
drinking, except that in the 18th century^ the tea-cups imported 
from China had no handles, and were generally thinner than the 


coffee cups. In Japan there is a ceremonious way of drinking 
tea, known as Cha no yu. Here powdered green tea is used ; 
the party assembles in a small pavilion in a garden, 
and the tea is made in accordance with a rigid etiquette. 

The infusion is stirred with a whisk in a rudely copIT 
fashioned bowl, holding about a pint, and passed from 
one guest to another. 'I'he bowls are of very thick pottery, 
never of porcelain, and the most valued kind is that made in 
Korea. In the drinking of rice spirit (sak^) in Japan small wide 
shallow cups are used, made generally of porcelain, but sometimes 
of finely lacquered wood. Both kinds are usually ornamented 
with elaborate and sometimes allusive designs. 

Among savage races the most peculiar drinking ceremony is 
that of kava drinking in Polynesia, principally in the Fijian, 
Tongan and Samoan groups. The best description 
of the process is given in Mariner’s Tonga, The 
principal vessel is usually a large bowl, sometimes 
measuring 2 or 3 ft. in diameter, cut from a solid block of wood. 
It has four short legs and an car at one side to which a rope of 
coco-nut fibre is generally attached. The licpiid is prepared in 
this bowl and ladled out in small cups often made of coco-nut 
shells, and these are handed round with great ceremony. Both 
the bowl and the cups become coated in the inside with a highly 
polished layer, pale blue in colour ; but this beautiful tint fades 
when the vessel is out of use, and it is therefore very rarely seen 
in specimens in Europe. The kava itself is prepared from the 
root of a tree of the pepper family (Piper meihysticum) ; the 
root is cut into pieces of a convenient size, and these are given 
to young men and women of the company, who masticate them, 
and the lumps thus shredded are placed in the large bowl, water 
is poured over them, and the mass is strained with great care by 
wringing it in strips of the inner bark of the hibiscus. The liquor 
is slightly intoxicating. 

If the Polynesian method of preparing kava as a drink is 
distasteful to our ideas, the favourite drinking bowl of the old 
Tilxitans is even more so. Friar Odoric (i4lh century), quoted 
by Yule, describes how the Tibetan youth “ takes his father’s 
head and straightway cooks and eats it, and of the skull he makes 
a goblet from which he and all his family always drink devoutly 
to the memory of the deceased father.” This re(*alls Livy's 
account of the Boii in Upper Italy, who made a drinking vessel 
of the head of the Roman consul Postumus. Among the 
Tibetans skulls are still used, but generally for libations only ; 
for this purpose great care is exercised in the selection of the 
skull, and the “points” of a good skull are well understood by 
the Lamas. (C. 11 . Rd.) 

DRIPSTONE, in architecture, a projecting moulding weathered 
on the upper surface and throated underneath so as to form a 
drip. The term is more correctly applied to a string course. 
When carried round an arch its more correct description would 
be a hood (q.v.). When employed inside a building it serves 
a decorative purpose only. 

DRISLER, HENRY (1818-1897), American classical scholar, 
was born on the 27th of December 1818, on Staten Island, New 
York. He graduated at (Columbia College in 1839, taught classics 
in the Columbia grammar school for four years, and was then 
appointed tutor in classics in the college. In 1845 he became 
adjunct professor of Latin and Greek there, in 1857 was appointed 
to the new separate chair of I..alin language and literature, and 
ten years later succeeded Dr Charles Anthon as Jay professor 
of Greek language and literature. He was acting president in 
1867 and in 1888-1889, and from 1890 to his retirement as 
professor emeritus in 1894 was dean of the school of arts. He 
died in New York (!ity on the 30th of November 1897. Dr 
Drisler completed and supplemented Dr Anthon’s labours a.s 
an editor of classical texts. His criticisms and corrections of 
Liddell and Scott’s Greeh-English Lexicon, of which he brought 
out a revised American edition in 1846, won his name a place on 
the title-page of the British edition in 1879, and in 1870 he 
published a revised and enlarged edition of Yonge’s English- 
Greek Lexicon, He was ardently opposed to slavery, and 
brilliantly refuted The Bible View of Slavery, written by Bishop 
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J. H. Hopkins of Vermont, in a Reply (1863), which meets the 
bishop on purely Biblical ground and displays the wide range of 
Dr Drisler’s scholarship. 

DRIVER, SAMUEL ROLLES (1846-- ), English divine 

and Hebrew scholar, was bom at Southampton on the 2nd of 
October 1846. He was educated at Winchester and New Qillege, 
Oxford, where he had a distinguished career, taking a first class 
in Litcrae Humaniores in 1869. He was awarded the Pusey and 
Ellerton scholarship in 1866, the Kennicott scholarship in 1870 
(both Hebrew), and the Houghton Syriac prize in 1872. From 
1870 he was a fcllgiw, and from 1875 ^ tutor, of New College, 

and in 1883 succeeded Pusey as regius professor of Hebrew and 
canon of Christ Church. He was a member of the Old Testament 
Revision Committee (1876-1884) and examining chaplain to the 
bishop of Southwell (1884-1904) ; received the honorary degrees 
of doctor of literature of Dublin (1892), doctor of divinity of 
Glasgow (1901), doctor of literature of Oimbridge (1905); and 
was elected a fellow of the British Academy in 1902. Dr Driver 
devoted his life to the study, both textual and critical, of the 
Old Testament. Among his numerous works are commentaries 
on Joel and Amos (1897) ; Deuteronomy (1902) ; Daniel (1901) ; 
Genesis (1909) ; the Minor Prophets, Nahum to Malachi (1905) ; 
Job (1905); Jeremiah (1906); I^viticus (1894 Hebrew text, 
1898 trans. and notes) ; Samuel (Hebrew text, i8go). Among 
his more general works are : Treatise on the Use of the Tenses in 
Hehreiv (1892); Isaiah, his Life and Times (1893); Inlrod. to 
the Literature of the Old Test. (1897, ed. 1909); Sermons on Subjects 
connected with the Old Testament (1892) ; The Parallel Psalter 
(1904); II eh. and Eng. Lexicon of the O.T. (in collaboration, 
1906); Modern Research as illustrating the Bible (1909); articles 
in the Ency. Brit., Ency. Bibl. tuid Hastings’ Diet, of the Bible. 

DRIVING (from “ to drive,” i.e. generidly to propel, force 
along or in, a word common in various forms to the Teutonic 
languages), a word used in a restrif^ted sense for the art of con- 
trolling and directing draught animals from a coach or other 
conveyance or movable machine to which they are harnessed 
for the purpose of traction. This has been an occupation prac- 
tised smee domesticated animals were first put to this use. In 
various parts of the world a number of different animals have 
been, and still are, so employed ; of these the horse, ox, mule 
and ass are the most common, though their place is taken by 
the reindeer in northern latitudes, and by the Eskimo dog in 
arctic and antarctic regions. The driving of each of these 
requires special .skill, only to be acquired by practice combined 
with knowledge of the characteristics peculiar to the several 
animals employed. The most accomplished driver of spirited 
horses would prolmbly be in difficulties if called upon to drive 
sixteen or twenly dogs in an arctic sledge, or a team of oxen 
or mules drawing the guns of a mountain bfittery ; and the adept 
in either of these branches of the art might provoke the com- 
passion of a farmer from Lincolnshire or 'I’exas by his attempts 
to manage a pair of Clydesdale horses in the plough or the 
reaping machine. 

Under all these different conditions driving is a work of 
utility, of economic value to civilized society. But from very 
early times driving, especially of horses, has also been regarded 
as a sport or pastime. This probably arose in the first instance 
from its association with battle. In the earliest historical 
records, such as the Old Testament and the Homeric poems, 
the driver of the chariot fills a place of importance in the economy 
of war ; and on his skill and efficiency the fate of kings, and even 
of kingdoms, must often have depended. The statement in the 
Book of Kings that Jehu the son of Nimshi was recognized from 
a distance by his style of driving appears to indicate that the 
warrior himself on occasion took the place of the professional 
charioteer ; and although it would be unsafe to infer from the 
story that the pleasure derived from the occupation was his 
motive for doing so, the name of this king of Israel has become 
the eponym of drivers. Among the Greeks at an equally early 
period driving was a recognized form of sport, to the popularity 
of which Horace afterwards made allusion. Raring between 
teams of horses harnessed to war-chariots took the place occupied 
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by saddle-horse racing and American trotting races (see Horse- 
Racing) in the sport of modem times. The element of danger 
doubtless gave pleasurable excitement to chariot racing and 
kept alive its association with incidents familiar in war ; just 
as at a later period, when the institution of chivalry had given 
the armed knight on horseback a conspicuous place in medieval 
warfare, the tournament became the most popular sport of the 
aristocracy throughout Europe. 

This element of danger cannot lie said to enter usually into 
the enjoyment of driving at the present day. 'Fhough iu^cidents 
occasionally happen, the pastime is practically unattended by 
serious risk ; and the source of the pleasure it affords the driver 
must l)C sought in the skill it requires, combined with the love 
of the horse which is common to sportsmen, and of exercise of 
power. The art of driving as practised to-day for pleasure 
without profit, and without the excitement of racing, is of quite 
modem development. Oliver Cromwell, indeed, met with a 
mishap in Hyde Park while driving a team of four horses pre- 
sented to him by the count of Oldenburg, which was the subject 
of more than one satirical allusion by contemporary royalist 
writers; but two things were needed before much enjoyment 
could l>e found in driving apart from utility. These were the 
invention of carriages on springs, and the construction of roads 
with smooth and solid surface. The former did not come into 
general use till near the end of the 18th centurj’, and it was 
about the same period that the engineering skill of 'rhomas 
Telford and the invention of John London Macadam combined 
to provide the latter. The influencte on driving of these two 
developments was soon apparent. Throughout the 18th century 
stage-coaches, ponderous unwieldy vehicles without springs, 
had toiled slowly over rough and deeply rutted tracks as a 
means of communication between different j)arts of Great 
Britain ; but those who made use of tht^m did so as a matter 
of necessity and not for enjoyment. But by the beginning 
of the 19th century the improvement in carriiige- building 
and road-construction alike had greatly diminished tlie dis- 
comfort of travel ; and interest in driving for its own sake grew 
.so rapidly that in 1807 the first association of amabiur coachmen 
was formcii. This was the Bensington Driving Club, the fore- 
runner of many aristocratic clubs for gentlemen interesterl in 
driving as a pastime. 

In modern driving one, two or four horses are usually em- 
ployed. When a greater number than four is put in harness, as 
in the case of the state equipages of royal personages on occasions 
of ceremony, the horses are not driven but are controlled by 
“ postillions ” mounted on the near- side horse of (?ach pair. 
When two horses are used they may either bc^ jdaced side by 
side, in “double harness,” which is the commoner mode of driving 
a pair of horses, or one following the other, in .a “ tandem.” 
Four horse.s, or “ four-in-hand,” are hariKtssed in two pairs, 
one following the other, and called respectively the “ leaders ” 
and the “ wheelers ” the same terms being used for the two 
horses of a tandem. 

Though it is a less difficult accomplishment to drive a single 
horse than a tandem or four-in-hand, or even a pair, it neverthe- 
less requires both knowledge and the skill that practice alone 
confers. The driver should have some knowledge of equine 
character, and complete familiarity with every part of the 
harness he uses, and with the purpose! which each buckle or 
strap is intended to serve. The indefinal)le (juality known 
in horsemanship as “ good hands ” is scarcely less desirable 
on the box-seat than in the saddle. Jt is often said to be un- 
attainable by those who do not possess it by nature ; but though 
this may be tnie to some extent, “ good hands ” are partly at 
least the result of learning the correct position for the arm and 
hand that holds the reins. The reins are held in the left hand, 
which should be kc^pt at about the level of the lowest button 
of the driver’s waistcoat, and near the body though not pressed 
against it. The driving hand should never be reached forward 
more than a few inches, nor raised as high as the breast. Ihe 
upper arm should lie loosely against the side, the forearm hori- 
zontal across the front of the body, forming a right angle or 
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thereabouts at the elbow-joint, the wrist very slightly bent in- 
wards, and the back of the hand and knuckles facing outwards 
towards the horses. In this position the three joints of the arm 
form a kind of automatic spring that secures the “ give ” to the 
movement of the horse’s mouth which, in conjunction with 
firmness, is a large pari of what is meant by “ good hands.” 
But this result is only obtained if the reins be also held with 
the proper degree of bearing on the bit. What the proper degree 
may be depends greatly on the character of the horses and the 
severity of the bit. Pulling horses must be restrained by a 
strong draw on their bits, such as would bring other animals 
to a standstill. But under no circumstances, no matter how 
sluggish the horses may be, should the reins be allowed to lie 
slack ; for if this is done the horse receives no support in the 
event of a sudden stumble, and no control if he shies unex- 
pectedly. The driver should therefore always just “ feel his 
horse’s mouth ” as lightly as possible ; he then has the animal 
well under control in readiness for every emergency, while 
avoiding such a pull on the mouth as would cause a high-spirited 
horse to chafe and fret. Well-broken carriage horses should 
always be willing to run into their bits, and those that draw 
back when lightly held in hand should be kept up to the bit 
with the whip. 

These principles are common to all branches of the art of 
driving, whether of one, two or four horses. When they are 
observed no great difficulty confronts the coachman who is 
content with single or double harness, provided he has acquired 
the eye for pace and distance, and the instinctive realization 
of the length of the carriage behind him, without which he may 
suffer collision with other vehicles, or allow insufficient room in 
turning a corner or entering a gateway. For before he can have 
had the practice by which alone this knowledge is to be gained, 
the beginner will have learnt such elementary facts as that his 
horses must be held well in hand going down hill and given 
their heads on an ascent, and that on no account should the 
horse’s mouth be joV>bed ” by the driver jerking the reins ; 
ho will also have learnt a good deal about the character and 
temperament of the horse, on which so much of the art of driving 
depends, and which can best be studied on the box-seat and 
not at all in the library. If he has pursued this study with any 
degree of insight, he will have learnt further to be sparing in 
the use of the hand-brake with which most modern carriages are 
provided. 'I’his apparatus is most useful in case of emergency, 
or for taking weight off the carriage on a really steep descent ; 
but the habit which too many coachmen fall into of using the 
brake on every trifling decline should be avoided. Its effect 
is that the horses are continually doing collar-work, and are 
thus deprived of the relief whicl) ought to be given them by 
occasional light pole or shaft work instead. 

When the ambition of the amateur coachman leads him to 
attempt a tandem or four-in-hand he enters on a much more 
complex department of the art of driving. In the 
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ia^hmad. manipulate, and the increase of weight on his hand, 
especially when four horses are being driven, requires 
considerable strength of wrist to support it without tiring. It is 
of the first importance, moreover, that he should know instinct- 
ively the position in his hand of each of the reins, and be able 
automatically and instantaneously to lay a finger on any one of 
them. I'he driver who has to look at his reins to find the off-side 
leader’s rein, or who touches the near-side wheeler’s in mistake 
for it, is in peril of a catastrophe. It is therefore essential that 
the reins should be correctly disposed between the fingers of 
the left hand, and that the driver should as quickly as possible 
accustom himself to handle them automatically. 'Fhis is some- 
what more diffic\ilt in driving tandem than in driving four-in- 
hand, because in the latter case there is greater spread of the 
reins in front of the hand than with tandem, where the reins lie 
much more nearly parallel one above tlie other. The actual 
holding of the reins is the same in both cases. The coachman 
should be careful to take the reins in his hand before mountmg 
to the box-seat, as otherwise his team may make a start without 


his having the means to control them. It is customaiy to hitch 
the reins, ready for him to take them, on the outside terret (the 
ring on the pad through which the rein runs) of the wheeler — 
the off-side wheeler in four-in-hand. Standing on the ground 
beside the off-side wheel of his carriage, ready to mount to the 
box-seat, the coachman, after drawing up his reins till he almost 
feels the horses’ moutlis, must then let out about a foot of .slack 
in his off-side reins, in order that when on his scat he may find 
all the reins as nearly as possible equal in length in his hand. 
He mounts with them disposed in his right hand precisely as they 
will be in his left when ready to start. The leaders’ reins should 
be separated by the forefinger, and the wheelers* by the middle 
finger. The near-leader’s rein will then be uppermost of the 
four, between the forefinger and thumb ; then between the 
forefinger and middle finger arc two reins together — the off- 
leader’s and the near-wheeler’s in the order named ; while at 
the bottom, between the middle and third fingers, is the off- 
wheeler’s rein. It will be found that held thus the reins spread 
immediately in front of the hand in such a way that each several 
rein, and each pair of reins — two near-side, two off-side, two 
wheelers’ or two leaders’ — can be conveniently manipulated ; 
and the proficient driver can instinctively and instantaneously 
grasp any of them he chooses with his right hand without having 
to turn his eyes from the road before him to the reins in his hand. 
Having seated himself on the box and transferred the reins, thus 
disposed, from the right to the left hand, the coachman should 
shorten them till he just feels his wheelers’ mouths and holds 
back his leaders sufficiently to prevent them quite tightening 
their traces ; then, when he has taken the whip from its socket 
in his right hand, he is ready to start. This is an operation 
requiring careful management, to secure that leaders and 
wheelers start simultaneously ; for if the leaders start first they 
will be drawn up sharp by their bits, or, what is worse, if their 
reins have not been sufficiently .shortened they will jump into 
their collars and possibly break a swinging bar, and in either case 
they will be fretted and disconcerted and will possibly in con- 
sequence either kick or rear ; if the wheelers start before the 
leaders they will ram the swinging bars under the tails of the 
latter, with results equally unfortunate. 'Fhe worst possible 
method of starting is suddenly to give the horses their heads and 
use the whip. But no positive rule can be laid down, for it is 
just one of those points which depend largely on familiarity 
with the horses forming the team. Horses even moderately 
accustomed to the work will generally start best in obedience 
to the voice, and their attention may simultaneously be aroused 
by gently feeling their mouths. When once started the driver 
should at once see that his team is going straight. If the leaders 
and wheelers are not exactly on the same line, this or that rein 
must be shortened or lengthened as the case may require ; and 
it is to be noticed that as the near-wheeler’s and off-leader’s 
reins lie together between the same fingers, a simultaneous 
shortening or lengthening of these two reins w'ill usually produce 
the desired result. With rare exceptions, reins should be 
shortened or lengthened by pushing them back or drawing them 
forward with the right hand from in front of the driving hand, 
and not from behind it. As soon as the team is in motion the 
leaders may be let out till they draw their traces taut; but 
draught should be taken off them on falling ground or while 
rounding a corner. Good drivers touch the reins as little as 
possible with the whip-hand, and nothing is less workmanlike 
than for a coachman to act as if he were an angler continually 
letting out or reeling in his line. In rounding a corner a loop of 
an inch or two of the leaders’ rein on the side to which the turn 
is to be made is taken up by the right hand and placed under 
the left thumb. This “ points the leaders,” who accordingly 
make the required turn, while at the same time the right hand 
bears lightly on the wheelers’ rein of the opposite side, to prevpt 
them making the turn too sharply for safety to the coach l^hind 
them. As soon as the turn is made — ^and all this applies equally 
to the passing of other vehicles or obstacles on the roady-the 
driver’s left thumb releases the loop, which runs out of itself, 
and the team returns to the straight formation. A circumstance 
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useful to bear in mind is that the swmging bars are wider than 
the maximum width of the coach ; consequently the driver 
knows that wherever the swinging bars can pass through with 
safety — and as they are before his eyes the calculation is easy — 
the coach will safely follow. 

A necessary part of driving four horses or tandem is the proper 
use of the whip. The novice, before beginning to drive, should 
acquire the knack — which can only be learnt by 
tbewMp. practical instruction and experiment — of catching 
up the thong of the whip on to the stick by a flick 
of the wrist. With practice this is done almost automatically 
and without looking at the whip. It is not merely an ornamental 
accomplishment, but a necessary one ; for in no other way can 
the whip be kept in constant readiness for use cither on wheelers 
or leaders as the need of the moment may dictate. The point 
of the thong is confined in the whip-hand when striking the 
wheelers (which should be done in front of the pad), and is 
released for reaching the leaders. Considerable dexterity is 
required in using the whip on the leaders without at the same 
time touching, or at all events alarming or fretting, the wheelers. 
The thong of the whip should reach the leaders from beneath 
the swinging bar ; and proficient ** whips ” can unerringly strike 
even the near leader from under the ofT-side bar without disturb- 
ing the equanimity of any other member of the team. This 
demands great skill and accuracy ; but no coachman is competent 
to drive four horses until he is able to touch with the whip any 
particular horse that may require it, and no other. 

Essential as is proficiency in the use of the whip when driving 
four horses, it is even more imperative for the driver of tandem. 
For in four-in-hand the leaders act in some measure as a restraint 
upon each other’s freedom of action, whereas the leader in 
tandem is entirely independent and therefore more diflicult to 
control. If he takes it into his head to turn completely round 
and face the driver, there is no effectual means of preventing 
him. It is here that a prompt and accurate use of the whip is 
important. A sharp cut with the thong of the whip on the side 
to which he is turning will often drive the leader l 3 ack into his 
place. But it must be done instantaneously, and the driver 
who has got his thong coiled round the stick of his whip, or who 
cannot make certain of striking the horse on precisely the 
desired spot, will miss the opportunity and may find his team 
in a sad mess, possibly with disastrous results. If the leader, 
in spite of a stroke from the whip at the right moment and on the 
right spot, still persists in turning, the only thing to be done is 
to turn the wheeler also ; and then when the tandem has been 
straightened, to turn the horses back once more to their original 
direction. For this reason it is never safe to harness a tandem 
to a four-wheeled vehicle ; because if it should be necessary to 
turn the wheeler sharply round, the fore-carriage would probably 
lock and the trap be overturned. Of comparatively recent years 
a great improvement has been effected in the harnessing of a 
tandem by the introduction of swinging l)ars similar to those 
used in four-in-liand. Formerly the leading trac:es in tandem 
drew direct from tugs on the wheeler’s hames, or less frequently 
from the stops on the shafts. This left a considerable length 
of trace which, when draught was taken off the leader, hung 
slack between the two horses ; with the result that cither of 
them might get a leg over the leading trace, with dangerous 
consequences. In the more modern arrangement short traces 
attached to the wheeler’s tugs hold a bar, which is kept in place 
by a few inches of chain from the kidney-link on the wheeler’s 
collar. 7 'his bar is connected by short traces or chains with 
a second bar to which the leader’s tnie traces are hooked in the 
usual way, allowing him a comfortable distance clear of the bar 
precisely as in four-in-hand. The leader thus draws as before 
from the wheeler’s tugs ; but the length of trace is broken up 
by the t^vo swinging bars, and as these arc prevented from 
falling low by their attachment to the wheeler’s collar, the 
danger from a too slack leading trace is reduced to a minimum ; 
though care is needed when the leader is not pulling to prevent 
the bar falling on his hocks. 

Expert tandem driving, owing to the greater freedom of the 


leader from control, is a more difficult art than the driving of 
four horses, in spite of the fact that the weight on the hand is 
much less severe : but the general principles of the two are the 
same. In Great Britain, however, the coach-and-four is the more 
popular. It is more showy than tandem ; it keeps alive the 
romantic associations of the days w’hcn the stagecoach was the 
ordinary means of locomotion ; and a coach, or “ drag,” accommo- 
dates a larger party of passengers to a race-meeting or other 
expedition for pleasure than a dogcart. But for those whose 
means do not permit the more costly luxury of a four-horse 
team, a tandem will be found to make all the demand on skill 
and nerv'c which, in combination with the taste for horses, 
makes the art of driving a source of enjoyment. 

See Donald Walker, Jiritish liJavIy Ji.xcrnses ; in which Hiding;, 
Driving ^ Raring are now first described (T.on<loii, \ Fuller, Essay 
on Wheel Carriages (London, 182S) ; William Bridges Adams, 
English Pleasure Carriages: their Origin, History, Materials, Con- 
struction (London, 1837); 'I'he Equestrian : A Handbook of Horseman- 
ship, containing Plain Rules for Riding, Driving and the Management 
of the Horse (London, 1854); a Cavalry Olheer, The Handy Horse 
Rook : or Practical Instruction in Driving and the Management of the 
Horse (Tendon, 1865-1807, 1871-1881); H. J. Helm, American 
Roadsters and Trotting Horses (Chicago, J878) ; E. M. Strait on, 
The World on Wheels (New York, 1878) ; J. H. Wiilsh (“ Sloiie- 
hengt; *’), Riding and Driving (London, 186 t); James A. Garland, 
The Private Stable (2nd cd., Boston, 1002) ; tlie Duke of Beaufort, 
Driving (The Badminton Library, l^mdon, i88<>), containing a 
bibliography; F. TI. Until, Woiks on Horses and Equitation : // 
IHbliographicdl Record of Hi ppology (London, 1887). (K. j. M.) 

DROGHEDA, a municipal borough, seaport and market, town, 
on the southern border of Co. Louth, Ireland, in the south 
parliamentary division, on the river Boyne, about 4 m. from its 
mouth in Drogheda Bay, and 31 J m. N. by W. from Dublin on 
the Great Northeni main line. Pop. (iqoi) 12,760. It ocrnpics 
both banks of the river ; but the northern division is the larger 
of the two, and has received greater att-cntion in modern times. 
The ancient fortifications, .still extant in the beginning of the 
iqth century, have disappeared almost entirely, but of the four 
gateways one named after St Lawrence remains nearly perfect, 
ironsisting of two loopholed circular towers ; and there are 
considerable ruins of another, the West or Butler Gale. Among 
the pulilir buildings are a mansion-house or mayoralty, with a 
suite of assembly rooms attached ; and the T'holscl, a. square 
building with a cupola. St lector’s chayiel fornuTly served as 
the cathedral of the Roman Catholic archbishopric of Armagh ; 
and in the abbey of the Dominican nuns there is still preserved 
the head of Oliver Plunkett, the archbishop who was executed 
at Tyburn in 1681 on an unfounded charge of treason. 'Fhere 
was formerly an archiepiscopal palace in the town, built by 
Archbishop Hampton alxail 1620; and the Dominicans, the 
Franciscans, the Augustinians, the Carmelites and the knights 
of St John have monastic establishments. Of the l)oininiean 
monastery (1224) there still exists tlie stalely Magdalen tower ; 
while of the Augustinian alihey of St Mary d’lirso (1206) there 
are the tower and a fine pointed arch. At tlu? head of the educa- 
tional institutions there is a classical school endowed by Erasmus 
Smith. There is also a blue-coat school, founded about 3727 
for the education of freemen’s sons, 'i'he present building was 
erected in 1870. Benjamin Whitworth, M.P., was a generous 
l)enefact()r to the town, who built the Whitworth Hall, furnished 
half the funds for the construction of waterworks, established 
a cotton factory, and is commemorated by a statue in the Mall. 
The industrial establishments comprise cotton, ilax and flour 
mills, sawmills, tanneries, salt and soap works, breweries, 
chemical manure and engineering works. 'Fhe town is the 
headquarters of the valuable Boyne salmon-fishery. A brisk 
trade is carried on mainly in agricultural produce, especially 
with Liverpool (w'hich is distant 135 in. due .E.)and with Glasgow. 
Many works of improvement have been effected from lime to 
time' in the harliour, the quays of whic:h occupy both sides of the 
river, the prini:ipal, 1000 yds. in length, being on the north side. 
Here is a depth of 21 ft. at the highest and 14 ft- at the lowest 
tides. 'Fhc tide reaches 2J m. above the town to Oldbridge ; 
and barges of 50 tons burden can proceed ig ni. inland to Navan. 
The river is crossed by a bridge for ordinary traffic, and by a 
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fine railway viaduct. The town is governed by a mayor, 6 
aldermen and i8 councillors. 

In the earliest notices the town of Drogheda is called Inver- 
("olpa or the Port of Colpa ; the present name signifies “ The 
Bridge over the Ford.” In 1152 the place is mentioned as the 
scat of a synod convened by the papal legate, Ordinal Paparo ; 
in 1224 it was chost^ri by Lucas de Netlervillc, archbishop of 
Armagh, for the foundation of the Dominican friary of which 
there are still remains ; and in 1228 the two divisions of the 
town receivt^d se])arate incorporation from Henry ITT. But 
there grew up a strong feeling of hostility between Drogheda 
versus Uriel and Drogheda versus Midiam, in consequence of 
trading vtfssels landing their cargoes in the latter or southern 
town, to avoid the pontage duty levied in the former or northern 
town. At length, after much blood had been .shed in the dispute, 
Philip Bennett, a monk residing in the town, succeeded by his 
eloquence, on the festival of Corpus Christi, 1412, in persuading 
the authorities of the two corporations to send to Henry TV. 
for a new charter sanctioning their combination, and this was 
granted on the 1st of Novcmlier. Drogheda was always con- 
sidered by the l^nglish a place of much importance. In the reign 
of Ldward TIT. it was classed along with Dublin, Waterford and 
Kilkenny as one of tlu? four staple towns of Ireland. Richard I f. 
rec(;ived in its Dominican monastery the submi.ssions of O'Neal, 
O'Donnell and other chieftains of Ulster and Leinster. The 
right of coining money was bestowed on the town, and parlia- 
ments were several times held within its walls. In the reign 
of Edward IV. the mayor received a sword of state and an 
annuity of £20, in recognition of the services rendered by the 
inhabitants at Malpus Bridge against O’Reilly ; the still greater 
honour of having a university with the same privileges as that 
of Oxford remained a mere paper distinction, owing to the 
poverty of the town and the unstdtled state of the country ; 
and an attcmj)t mad(^ by the corporation in modern times to 
n^suscitatc their rights proved unsuccessful. In 1495 Poyning’s 
laws were enacted I)y a parliament held in the town. In the 
civil wars of 1641 the place was besieged by O’Neal and the 
Northern Irish forc(?s ; but it was gallantly defended by Sir 
Henry 'I’ichbourne, and after a long blockade was relieved by 
the Marciucss of Ormond. The same nobleman relieved it a 
second time, when it was invested by the Parliamentary army 
under ('olonel Jones. In 1649 it was captured by Cromwell, 
after a short t, hough sjjirited defence ; and nearly every individual 
within its w'alls, without distinction of age or sex, was put to 
the .sword. 'Fliirty only e.scaped, who were afterw^ards trans- 
ported as slaves to Barliados. In 1690 it was garrisoned by 
King James's army ; but after the decisive bfittle of the Boyne 
(e/.T'.) it surrendered to the conqueror without a struggle, in 
con.sequence of a threat that quarter would not be granted if 
the town were taken by storm. 

Drogheda ceased to be a parliamentary borough in 1885, 
and a county of a town in 1898. Before 1885 it returned one 
member, and before the Union in 1800 it returned four members 
to the Irish parliament. 

b'rom the (-lose of the 12th century, certainly long before the 
Reformation and ft)r some time after it, the primates of Ireland 
lived in Drogheda. Being mostly Englishmen, they preferred 
to reside in the portion of tludr diocese within the gate, and 
Drogheda, being 4 walled town, was less liable to attack from 
the natives. From 1417 onwanls Drogheda was their chief 
place of residence and of burial. Its proximity to Dublin, the 
seat of government and of the Irish parliament, in which the 
primates were such prominent figures, induced them to prefer 
it to Ard madia inter Hihernims. Archbi.shop O'Scanlain, who 
did much in the building of the cathedral at Armagh, preferred 
to live at Drogheda, and there he was buried in 1270. Near 
Drogheda in later times was the primates' castle and summer 
palace at Termonfeckin, some ruins of which remain. In 
Drogheda itself there is now not a vestige of the paljice, except 
the name “ Palace Street." It stood at the corner of the main 
street near St Lawrence's gate, and its grounds extended back 
to St Peter’s church. The primates of the 15th centuiy were 


buried in or near Drogheda. After the Reformation five in 
succession lived in Drogheda and there were buried, though 
there is now nothing to fix the spot where any of them lies. The 
last of these — Clhristopher Hampton — ^who was consecrated to 
the primacy in 1613, repaired the ruined cathedral of Armagh. 
He built a new and handsome palace at Drogheda, and he 
repaired the old disused palace at Armagh and bestowed on it a 
demesne of 300 acres. 

DROIT (Fr. for “ right,” from Lat. directus, straight), a legal 
title, claim or due ; a term used in English law in the phrase 
droits of admiralty, certain customary rights or perquisites 
formerly belonging to the lord high admiral, but now to the crown 
for public purposes and paid into the exchequer. These droits 
(see also Wreck) con.sisted of flotsam, jetsam, ligan, treasure, 
deodand, derelict, within the admiral’s jurisdiction ; all fines, 
forfeitures, ransoms, recognizances and pecuniary punishments ; 
all sturgeons, whales, porpoises, dolphins, grampuses and such 
large fishes ; all ships and goods of the enemy coming into any 
creek, road or port, by durance or mistake ; all ships seized 
at sea, salvage, &t:., with the share of prizes * such shares being 
afterwards called “ tenths,” in imitation of the French, who 
gave their admiral a droit de dixieme. The droits of admiralty 
were definitely surrendered for the Ijenefit of the public by Prince 
(leorge of Denmark, when lord high admiral of England in 1702. 
American law does not recognize any such droits, and the dis- 
|x)sition of captured property is regulated by various acts of 
Qingress. 

The term droit is also used in various legal connexions (for 
French law,^e.e, France: T.aw), such as the droit of angary (<7.7'.), 
the droit d" achat (right of pre-emption) in the case of contraband 
iqjiK), the feudal droit de hr is (see W'keck), the droit de regale or 
ancient royal privilege of claiming the revenues and patronage 
of a vacant bishopric, and the feudal droits of seignorv generally. 

DROITWICH, a market town and municipal borough in the 
Droitwich parliamentary division of Worcestershire, England, 

m. N.N.E. of Worcester, and 126 m. N.W. by W^ from London 
by the Great Western railway. Pop. (1901) 4201. It is served 
by the Bristol-BirmingluiTn line of the TVIidland railwa)’, and by 
the Worccster-Shrewsl)ury line of the Great W'estern. It stands 
on the river Salwarpe, an eastern tributary of the Severn. There 
is connexion with the Severn by canal. There are tliree parish 
churches, St Andrew, St Peter and St Michael, of which the two 
first are fine old buildings in mixed .styles, while St Michael’s 
is modern. The principal occupation is the manufacture of the 
salt obtained from the brine springs or wyches, to which the 
town probably owx*s both its name and its origin. The springs 
also give Droitwich a considerable reputation as a health resort. 
There arc Royal Brine baths, supplied with water of extreme 
saltncss, St Andrew’s baths, and a private bath hospital. The 
water is used in cases of gout, rheumatism and kindred disea.scs. 
Owing to the pumping of the brine for the salt-works there is a 
continual subsidence of the ground, detrimental to the buildings, 
and new houses are mostly built in the suburbs. In the pleasant 
well-wooded district surrounding Droitwich the most noteworthy 
points are Hindlip Hiill, 3 in. S., where (in a former mansion) 
some of the conspirators in the Gunpowder Plot defied search 
for eight days (1605) ; and Westwood, a fine hall of Elizabethan 
and Cm-olean date on the site of a Benedictine nunnery, a mile 
west of Droitwich, which offered a retreat to many Royalist 
cavaliers and churchmen during the Commonwealth. Droitwich 
is governed by a mayor, 4 aldermen and 12 councillors. Area, 
1856 acres. 

A Roman villa, with various relics, has been discovered here, 
but it is doubtful how far the Romans made use of the brine 
springs, Droitwich {Wic, Salturic, Wich) probably owed its 
origin to the springs, which are mentioned in several charters 
before the Conquest. At the time of the Domesday Survey all 
the salt springs belonged to the king, who received from them a 
yearly farm of £65, but the manor was divided between several 
churches and tenants-in-chief. The burgesses of Droitwich are 
mentioned in the Domesday Survey, but they probably only 
had certain franchises in connexion with the salt trade. The 
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town is first called a borough in the pipe roll of 2 Henry 11 ., 
when an aid of 20s. was paid, but the burgesses did not receive 
their first charter until 1215, when King John granted them 
freedom from toll throughout the kingdom and the privilege of 
holding the town at a fee-farm of £100. The burgesses appear 
to have had much difficulty in paying tliis large farm ; in 1227 
the king pardoned twenty-eight marks of the thirty-two due as 
tallage, while in 1237 they were £23 in arrears for the farm. 
They continued, however, to pay the farm until the payment 
gradually lapsed in the i8th century. In medieval times 
Droitwich was governed by two bailiffs and twelve jurats, the 
former being elected every 5xar by the burgesses ; QiR'cn Mary 
granted the incorporation charter in 1554 under the name of 
the bailiffs and burgesses. James 1 . in 1625 granted another 
and fuller charter, which remained the governing charter until 
the Municijial Reform Act. King John’s charter granted the 
burgesses a fair on the feast of SS. Andrew and Nicholas lasting 
for eight days, but Edward III. in 1330 granted instead two fairs 
on the vigil and day of St Thomas the Martyr and the vigil and 
day of SS. Simon and Jude. Queen Mary granted three new 
fairs, and James T. changed the market day from Monday 
to Friday. 

DROME, a department in the south-east of France, formed of 
parts of Daiiphine and Provence, and bounded VV. by the Rhone, 
whi('h separates it from Ardeche, N. and N.E. Iiy Isere, K. by 
Hautes-Alpes, S.E. by Basses-Alpes, and S. by Vaucluse ; 
area 2533 sq. m. ; pop. (1906) 297,270. Drome is traversed 
from east to west by numerous rivers of the Rhone basin, chief 
among which are the Tsere in the nortli, the Drome in the centre 
and the Aygues in the south. The left l)ank of the Rhone is 
bordered by alluvial plains and low hills, but to the east of this 
zone the department is covered to the extent of two-thirds of 
its surface by spurs of the Alps, sloping down towards the west. 
To the north of the Drome lie the Vercors and the Royans, a 
region of forest-clad ridges running uniformly north and south. 
South of that river the mountain system is broken, irrtjgularand 
intersected everywhere by torrents. The most easterly portion 
of the department, where it touches the mountains of the 
Devoluy, contains its culminating summit (7890 ft.). North 
of the Isere stretches a district <»f low hills terminating on the 
limits of the department in the Valloiro, its most productive 
portion. The climate, except in the valleys bordering the 
Rhojie, is cold, and winds blow incessantly. Snow is visible 
on the mountain-tops during the greater part of the year. 

The agriculture of the department is moderately prosperous. 
'J’he main crops are wheat, which is grown chiefly on the banks 
of the Isere and Rhone, oats and potatoes. T.arge flocks of sheep 
feed on the pastures in the south ; cattle-raising is carried on 
principally in the north-CiLst. (lOod wines, among w'hich the 
famous Hermitage growth ranks first, are grown on the hills and 
plains near the Rhone and Drome. Fruit culture is much 
practised. Olives and figs are grown in the south ; the cultiva- 
tion of mulberries and walnuts is more widely spread. In the 
rearing of silkworms Drome ranks high in importance among 
Frencli departments. The Montelimar district is noted for its 
truffles, which are also found elsewhere in the department. 
The mineral products of Drome include lignite, blende, galena, 
calamine, freestone, lime, cement, potter’s clay and kaolin. 
Brick and tile works, potteries and porcelain manufactories 
exist in several localities. The industries comprise flour-milling, 
distilling, wood-sawing, turnery and dyeing. The chief textile 
industry is the preparation and weaving of silk, which is carried 
on in a number of towns. Woollen and cotton goods are also 
manufactured. Leather working and boot-making, which are 
carried on on a large scale at Romans, are important, and the 
manufacturtj of machinery, hats, confectioner)' and paper 
employs much labour. Drome exports fruit, oil, cheese, wine, 
wool, live stock and its manufactured articles ; the chief import 
is coal. It is served by the Paris-Lyon railway, and the Rhone 
and Isere furnish over 100 m. of navigable waterway. The canal 
de la Bourne, the only one in the department, is used for purpo.ses 
of irrigation only. Drome is divided into the arrondissements 
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of Valence, Die, Montelimar and Nyons, comprising 29 cantons 
and 379 communes. 'Jhe capital is Valence, which is the seat of 
a bishopric of the province of Avignon. The department forms 
part of the academic (educational division) of (Irenoble, where 
its court of appeal is also located, and of the region of the 
XIV. army corps. 

Besides Valence, the chief towns of the department are Die, 
Montelimar, Crest and Romans {(jq*v.), Nyons is a small industrial 
town with a medieval bridge and remains of ramparts. Suze-la- 
Rousse is dominated by a fine chalfiau with fortifications of the 
i2th and i4th centuries ; in the interior the buildings are in 
the Renaissance style. At St Donat there are remains of tlu^ 
palace of the kings of Cisjuran Burgundy ; though but little of 
the building is of an earlier date than the J2th century, it is the 
oldest example of civil architecture in France. The churches of 
Leoncel, St Restitut and T-a (larde-Adhemar, all of Romanesque 
architecture, are also of antiquarian interest. St. Paul-Trois- 
Chateaux, an old Roman town, once the seat of a bishoj^ric, 
has a Romanesc|ue cathedral. At (Irignan there are remains 
of the Renaissance chateau where Madame de Sevigne died. 
At Tain there is a sacrificial altar of a.d. J84. 

DROMEDARY (from the (Ir. ^pofids:, running, 

iy»afji€iv^ to run), a word applied to swift riding cameis of either 
the Arabian or the Bactrian species. (See Cam 101..) 

DROMORE, a market town of Co. Down, Ireland, in the west 
parliamentary division, on the upper l.agan, 17! m. S.W. ol 
Belfast by a branch of the (beat Northern railway. J*oj». of 
urban district (1901) 2307. It is in the linen manufacturing 
district. The town is of high anticjuity, and was the seat of 
a bisliopric, which grew out of an abbey of Canons Regular 
attributed to St Colinan in the 6th cenLiiry, and was united in 
1842 to Down and ('onnor. 'i'he town and cathedral were wholl\’ 
destroyed during the insurrection of 1641, and the present churcii 
was built by Bishoj) Jeremy 'lay lor in 1661, who is buried hert^, 
as also is Thomas J*ercy, another famous bishop of the diocese, 
who laid out the fine grounds of the palace. Remains of a castle 
and earthworks are to be seen, togetheir with a large rath or 
encampment known as the (ireat Fort. 'I'lie tow'ii gives its name 
to a Roman Catholic diocese. 

DROMOS ((.Ir. for running-place), in architecture, the iiairui 
of the entrance*, passage, leading down to the beehi\e tombs in 
Greece, open to the air and enclosed between stone walls. 

DRONE, in music ^ (corresponding to Fr. boiirdou ; Ger. 
Summer, Slimmer, Hummel) Ital. bordoue), the bass pi|)e or 
pipes of the bagpii)e, ha\'ing no lateral holes anri thereforv? giN'ing 
out the same note without intermission as long as there is wind 
in the bag, thus forming a continuous pedal, or dront? bass. 
'Ihe drone consists of a jointed pipe having a cylindrical l;ore and 
usually terminating in a bell. During the middle ages bag[)ipes 
are represented in miniatures with conical drones," and M. 
Fraetorius gives a drawing of a bagijipc, which he calls Grosser 
Hock, having two drones ending in a curved ram's horn. The 
drone pijie has, instead of a mouthpiece, a socket fitted with 
a ree<l, and insi rted into a stock or short pipe immovably fixed 
in an ap(*rture of the bag. 'i'he n?ed is of the kind known as 
beating reed or .sY/wf firmer, prepared by making a cut in the direction 
of the circumference of the pipe and splitting back the reed from 
the cut towards a joint or knot, thus leaving a flap or tongue 
which vibrates or beats, alternately opening and closing the 
aperture. 'I'he sound is producc'd by the stream of air forced 
from the bag by the pressure of tla; pcTformer’s arm causing the 
reed tongue to vibrate over the aperture, thus setting the whole 
column of air in vibration. Like all cylindrical pipes with reeci 
mouthpiece, the drone jfipe has the acoustic properties of the 
closed pipe and producY^s a note? of the same pitch as that of an 
open pipe twdee its length. 'I’he conical drones mentioned above 

^ h'or the “tlrriiie. ’’ the male ol tlu* honey hce, ser Tin? 

musical stmse, hot.h for tlie noise made and lor tln.‘ iiisliiiment, comes 
from the of the hee. 

British iMuseiiin, Add. MS. 12,228 (Italian work), Homan du 
Hov Mcliadus, 14th century, lol. 221 h., and Add. MS. 18.851, end 
15th cimtiiry (Spanish work illustrated by Fleirii.sh artists), lol. 13. 

* Syntaf^ma mnsicum. Theatnim itisirunien/orttin, pi. xi. No. 6. 
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would^ therefore^ speak an octave higher than a cylindrical 
drone of the same length. The drones are tuned by means of 
sliding tubes at the joints. 

The drones of the old J'Vench cornemuse played in concert 
with the hauibois de Poitou (see Bagpipe), and differing from 
the shepherd’s cornemuse or chalemie, formed an exception to 
this method of construction, being furnished with double reeds 
like that of the oboe. The drones of the musette and of tlie 
union pipes of Ireland are also constructed on an altogether 
different plan. Instead of having long cumbersome pipes, 
pointing over the shoulder, the musette drones consist of a short 
barrel containing lengths of tubing neces.sary for four or five 
drones, retluced to the most compact form and resembling the 
rackett The narrow bores arc pierced longitudinally 

through tlie thickness of the barrel in parallel channels communi- 
cating with each other in twos or threes, and so arranged as to 
provide the requisite length for each drone. The reeds are double 
reeds all set in the wooden stock within the bag. By means 
of regulating slides (called in English regulators and in French 
layettes), which may be pushed up and down in longitudinal 
grooves round the circumference of the barrel, the length of 
each drone tube can be so regulated that a simple harmonic 
bass consisting of the common chord is obtainable. In the 
union pipes the drones are separate pipes having keys played 
by the elbow, which correspond to the sliders in the musette 
drone and produce the same kind of harmonic bass. The modern 
Egyptian arghool consists of a kind of clarinet with a drone 
attached to it by means of waxed thread ; in this case the 
beating n?ed of the drone is set in vibration directly by the 
breath of the performer, who takes both ni(»uthpiecos into his 
mouth, without the medium of a wind reservoir. Mersenne 
gave very clear descriptions of the construction of cornemuse 
and musette, with clear illustrations of the reeds and stock. ^ 
There arc allusions in the Greek classics which point to the 
existence of a pipe with a drone, either of the arghool or the 
bagpipe type.^ (K. S.) 

DRONFIELD, an urlmn district in the north-eastern parlia- 
mentary division of Derbyshire, England, 6 in. S. of Sheffield, 
on the Midland railway. Po|). (igoi) 3809. It lies on the small 
river Drone, a tributary of the RotJier, in a busy industrial 
district in which are numerous coal-mines, and there are iron 
foundries and manufactures of tools and t)ther iron and steel 
goods. The church of St John the Baptist, with a lofty spire, 
is a good example of Decorated work, with Perpendicular 
additions. 

DROPSY (contracted from the old word hydropisy, derived 
from the Or. v 8 p<oiff ; u 5 (up, water, and appearance), the 
name given to a collection of simple serous fluid in all or any of 
the cavities of the body, or in the meshes of its tissues. Dropsy 
of the subcutaneous connective tissue is termed oedema when 
it is localized and limited in extent ; w’hen more diffuse it is 
termed anasarca ; the term oedema is also applied to dropsies 
of some of the internal organs, notably to that of the lungs. 
Hydrocephalus signifies an accumulation of fluid within the 
ventricles of the brain or in the arachnoid cavity ; hydrothorax, 
a collection of fluid in one or both pleural c^ivities ; hydroperi^ 
cardium, in the pericardium ; ascites, in the peritoneum ; and, 
when anasarca is conjoined with the accumulation of fluid in 
one or more of the serous cavities, the dropsy is said to be 
general (see also Pathology). 

Dropsy (excluding “ epidemic dropsy,” for which see below’) 
is essentially a symptom and not a specific disease, and is merely 
an exaggeration of a certain state of health. Fluid, known as 
lymph, is continually passing through the capillary walls into 
the tissues, and in health this is removed as fast as it is exuded, 
in one or more of three ways : j)art of it is used in the nutrition 

' L'Harmonic universelle (I’aris, 1O3O 1(137), t. ii. hk. 5, pp. 282- 
287 and p. 305. 

^ Plato, CritOy 54 ; Aristophanes, Acharniiins^ 865, wh<Te some 
musicians arc in derision dubbed “ bumblebee pipers.” See B.^g- 
I’lPis ; also Kathleen Schlesingcr, “ Researches into the Origin of 
the Organs of the Ancients,” Intern, mtts, Ges. vol. ii. (1901), SammeJ- 
band ii. pp. 18S-202. 


of the tissues, part is returned to the general circulation by the 
veins, and part by the lymphatics. Any accumulation con- 
stitutes dropsy and is a sign of disease, though not a disease in 
itself. The .serous effusions due to inflammation are not included 
under the term dropsy. A dropsical fluid varies considerably in 
composition according to its position in the body, but varies 
only slightly according to the disease which has given rise to 
it. Its specific gravity ranges between 1008 and ioi8; tlie 
mineral salts present are the same and in about the same pro- 
portion as those of blood, nor do they vary with the position of 
the exudation. The quantity of albumin, however, depends much 
on the position of the fluid, and slightly on the underlying 
disease. In oedema the fluid contains only traces, whereas a 
pleural or peritoneal effusion is always highly albuminous. 
Also an effusion due to heart disease contains more albumin 
than one due to kidney disease. In appearance it may be 
colourless, greenish or reddish from the presence of blood pigment, 
or yellowish from the presence of bile pigment ; transparent or 
opalescent or milky from the presence of fatty matter derived 
from the chyle. The membrane from which the dropsical fluid 
escapes is healthy, or at least not inflamed, and only somewhat 
sodden by long contact with the fluid — the morbid condition 
on which the transudation depends lying elsewhere. 

The simplest cause of dropsy is purely mechanical, blood 
pressure l 3 eing raised beyond a certain point owing to venous 
obstruction. This may be due to thrombosis of a vein as in 
phlegmasia dolens (white leg), rcUirdation of venous circulation 
as in varicose veins, or obstruction of a vein due to the pressure 
of an aneurism or tumour. Cardiac and renal dropsy are more 
complicated in origin, but cardiac dropsy is probably due to 
diminished absorption, and renal dropsy, when unassociated 
with heart failure, to increased exudation. But the starting 
point of acute renal dropsy, of the dropsy sometimes occurring 
in dialietes, and that of chlorosis is the toxic condition of the 
blood. For accounts of the various local dropsies see Hydro- 
cephalus ; Ascites ; Liver, &c. ; general dropsy, or dropsy 
which depends on causes acting on the system at large, is due 
chiefly to diseases of the heart, kidneys or lungs, occasionally 
on lardaceous disease, more rarely still on diabetes or one of the 
anaemias. 

Broadly speaking, 50 % of cases of general drop.sy are due to 
disease of the heart or aorta, and 25 % to renal troubles. The 
natural tendency of all diseases of the heart is to transfer the 
blood })ressure from the arteries to the veins, and, so soon as this 
has reached a sufficient degree, dropsy in the form of local 
oedema commences to appear at whatever may be the most 
depending part of the body — the instep and ankle in the upright 
position, the lower part of the back or the lungs if the patient 
be in bed — and this tends gradually to increase till all the cavities 
of the body are invaded by the serous accumulation. The 
di.seascs of the lungs which produce dropsy are those which 
obstruct the passage of the blood tlirough them, such as emphy- 
sema and fibrosis, and thus act precisely like disease of the 
heart in transferring the blood pressure from the arteries to the 
veins, inducing dropsy in exactly a similar manner. The dropsy 
of renal disease is dependent for the most part on an excess of 
exudation, due largely to an increase of arterial and cardiac 
tension. This in its turn produces arterial thickening and 
cardiac hypertrophy, which, if the case ht sufficiently prolonged, 
brings alwiit a natural removal of the fluid. In kidney cases, 
in the absence of cardiac disease, the dropsy will be found to 
appear first about the loose cellular tissue surrounding the eyes, 
where the vessels, turgid with watery blood, have less efficient 
support. The dropsy of chlorosis is very similar to renal dropsy, 
a toxic condition of blood being present in both ; also other 
forms of anaemia, as also hydraemia, tend to produce or assist 
in the production of dropsical effusions. 

For the treatment of dropsy the reader is referred to the 
articles on the several diseases of which it is a symptom. Briefly, 
however, tapping of the abdomen or puncture of the legs are 
constantly resorted to in severe cases. Dehydration by diet 
is very valuable under certain circumstances when the dropsy 
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is other than renal. And there is the routine treatment by 
drugs, purgative, diaphoretic and diuretic as the symptoms of 
the case may demand. 

It may be well to mention that there are certain affections 
which may be termed spurious dropsies^ such as ovarian dropsy, 
w^hich is only a cystic disease of the ovary ; hydrometria, dropsy 
of the uterus, due to inflammatory occlusion of the os uteri ; 
hydronephrosis, dropsy of the kidney, due to obstruction of the 
ureter, and subsequent distension of these organs by serous 
accumulations ; other hollow organs may also be similarly 
affected. 

Having no known relation to the preceding is epidemic dropsy, 
the first recorded outbreak of which occurred in Calcutta in the 
year 1877. It disappeared during the hot weather of the following 
year, only to recur over a wider area in the cold months of 1878 
to 1879, and once again in the cold of 1879 to 1880. Since then 
only isolated cases have been recorded in the immediate neigh- 
bourhood of ('alcutta, though epidemics have broken out in 
other places both by land and soa. At the end of 1902 an 
outbreak occurred in the Barisal gaol, Bengal, in which nearly 
one-third of the cases ended fatally. Dropsy was an invariable 
feature of the disease, and was eitlier the first symptom or 
occurred early. The lower limbs were first affected, trunk and 
upper limbs later in severe cases, the face very rarely. It was 
accompanied l)y pyrexia, gastro-enteritis, deep-seated pains in 
limbs and body, and burning and pricking of the .skin. Various 
rashes appeared early in the attack, while ecjiema, desquamation 
and even ulceration supervened later. Anaemia was very marked, 
giving rise in Mauritius to the name of acute anaemic drop.sy. 
The duration of the disease was very variable, the limits being 
three weeks and three months. Death was often sudden, 
resulting chiefly from cardiac and respiratory complications. 
'J'he cause of the disease has remained obscure, but there is 
reason to suppose that it was originally imported from the 
Madras famine tracts. 

DROPWORT, in botany, the common name for a species of 
Spiraea, S. filipendula (nut. ord. Rosaceae), found in dry pastures. 
It is a perennial herb, with much divided radical leaves and an 
erect stem 2 to 3 ft. high bearing a loose terminal inflorescence 
of small white flowers, closely resembling those of the nearly 
allied species S. Ulmaria, or meadowsweet. 

Water Dropwort, Oenanthc crocata (nat. ord. Umbelliferae), 
is a tall herbaceous plant growing in marshes and ditches. 'J’he 
stem, which springs from a cluster of thickened roots, is stout, 
branched, hollow and 2 to 5 ft. high ; the knives are large and 
pinnately divided, and the flowers are borne in a compound 
umbel, the long rays bearing dense partial umbels of .small 
white flowTrs. 'The plant, which is very poisonous, is often 
mistaken for celery. 

DROSHKY (Russ, drozhki, diminutive of drogi, a wagon), 
a light four-wheeled uncovered carriage used in Russia. Pro- 
perly it consists of two pairs of wheels joined by a board. This 
forms a seat for tlie passengers who sit sideways, while the driver 
sits astride in front. The word Droschke, however, is applied 
especially in Germany to light carriages generally which ply 
for hire. 

DROSTE-HOLSHOFF, ANNETTE ELISABETH, Frkttn von 
(1797 -1848), German poet, was bom at the family .seat of 
HiilshofT near Munster in Westphalia on the loth of Januaiy 
1797. Her early mental training was largely influenced by her 
cousin, Clemens August, Freiherr von Droste zu Vischering, 
who, as archbishop of Cologne, became notorious for his extreme 
ultramontane views (see below); and she received a more 
liberal education than in those days ordinarily fell to a woman’s 
lot. After prolonged visits among the intellectual circles at 
Coblenz, Bonn and Cologne, she retired to the estate of Rusch- 
haus near Munster, belonging to her mother’s family. In 1841, 
owing to delicate health, she went to reside in the house of her 
brother-in-law, the welbknown scholar, Joseph, Freiherr von 
I.assberg (1770-1855), at Schloss Meersburg on the Lake of 
Constance, where she met I.,evin Schucking (^.v.) ; and there 
she died on the 24th of May 1848. Annette von Droste-Hiilshof! 
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is, beyond doubt, the most gifted and original of German women 
poets. Her verse is strong and vigorous, but often unmusical 
even to harshness ; one looks in vain for a touch of sentimentality 
or melting sweetne.ss in it. As a lyric poet, she is at her best 
when she is able to attune her thoughts to the sober landscape 
of the Westphalian moorlands of her home. Her narrative 
poetry, and especially Das Hospiz auf deni Crossen St Bernard 
and Die Schlachl im Loener Bruch (both 1838), belongs to the 
best German poetry of its kind. She was a strict Roman Catholic, 
and her religious poems, published in 1852, after her death, 
under the title Das geistliche Jahr, nchst einem Anhang religioser 
Gedichie, enjoyed great popularity. 

Annette von Drostc-lIiilsliofT’s Gedichie were first published in 
1844 during her lifetime, and a nuiiiher ol lier poems were translated 
into English by Thomas Medwiii. 1 'Iie most complete edition of her 
works is that in 4 vols. edited l)y E. von Droste-llijlsholf (Munster, 
1886). The A usgewdhite Gedichie were edited by W. von Scholz 
(I.ei|)zig, looi). See l.eviii .Schiickiiig, Afnieite von Droste Bids hof/^ 
ein ].ebensbild (2nd ed., Hanover, 1871) — her lettei-s to L. Schucking 
w'erc published at Leipzig in 1803 ; also H. Huefier, Annette von 
Droste- Hulshoff and ihre Werke (Ciotha, 1887), and \V. Kreilen, 
Annette von Droste- Hulshoff (2nd ed., I’aderbom, n>oo). 

DROSTE-VISCHERING, CLEMENS AUGUST, Baron von 
(1773-1845), German Roman Catholic divine, was born at 
Munster on the 2i.st of January 1773. He was educated in his 
native town and entered the priesthood in 1798 ; in 1807 the 
local chapter elected him vicar-general. 'I’his office he resigned 
in 1813 through his opposition to Napoleon, but a.s.suined it 
again after the battle of Waterloo (1815) until a disagreement 
wdth the Prussian government in 1820 led to his abdication. 
He remained in private life until 1835, when he was appointed 
archbishop of (x)lognc. Here again his zeal for the supremacy 
of the church led him to break tin; agreement between the state 
and the Catholic bishops which he had signed at his installation, 
and he wiis arrested by the Prussian government in November 
1837. A battle of pamphlets raged for .some time ; Droste was 
not re-inst ailed but was obliged to accept a coadjutor. His 
chi(?f works were : Vber die Religwmjrnhcii der Katholikcn 
(1817), and Vber den I'rieden tinier der Kirche und den Staaten 
(1843). 

See Carl Mirbt’s ariick? in Hirrzog-Ilauck, Realencyk. fiir proi, 
Thcol. V. 23. 

DROUAIS, JEAN GERMAIN (1763-1788), French historical 
painter, was born at Paris on the 25th of November 1763. His 
father, Francois Hubert Drouais, and his grandfather, Huliert 
Drouais, were well-known portrait painters ; and it w^as from his 
father that he received his first artistic instruction. He was after- 
wards entrusted to the care of Brenet, an excellent teacher, though 
his own pictures did not. take high rank. Jn 1 780 ] )avid, who had 
just returned from Rome, opened a school of painting in l^aris, 
and Drouais was one of his earliest and most j)rornising pupils. 
He adopted the classical style of his master, and gave his whole 
time to study- painting during the day, and spending a great 
part of ever)' night in designing. For weeks together it is .said 
that he never left his studio. In 1783 he was admitted to com- 
pete for the great ]>rize of painting oflered by the Academy, the 
subject being tlu? “ Widow' of Nain.’’ After inspecting the works 
of his fellow-competitors, however, he lost hope and destroyed 
his owm canvas, but was consoled by the assurance of his master 
David that, had he not done so he would have won the prize. 
Next year he was triumphantly siicccsslul, tlie “ Woman of 
Canaan at the Feet of Christ,” with which he gained the prize, 
being compared by competent critic s with the works of Iknissin. 
He was carried shoulder high ]>y Jiis fellow'-students through ihv 
streets to his mother’s house, and a place was afterwards found 
for his picture in the l^ouvre. His success making him only 
the more eager to perfect him.sclf in his art, he acTxmipanied 
David to Rome, where he worked even more assiduously than in 
Paris. He was most strongly influenced by the remains of ancient 
art and by the works of Raphael. Goethe, who was at Rome 
at the time it was finished, has recorded the; deep impression 
made by his “ Marius at Mintumo,” which her eharacterize.s as 
in .some respects superior to the work of David, his master. The 
last picture which he completed was his “ Philoctetus on the 
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Island of Lemnos.” He died on the 15th of July 1788. A 
monument to his memory was erected by his fellow-students 
in the church of Santa Maria in the Via Lata. 

DROUET, JEAN BAPTISTE (1763-1824), French Revolu- 
tionist, chiefly noted for the part he played in the arrest of 
Louis XVI. at Varennes, was born at Sainte-Menehould. He 
served for seven years in the army, and afterwards assisted his 
father, who was post-master of his native town. The carriages 
conveying the ro> al family on their flight to the frontier stopped 
at his door on the evening of the 21st of June 1791 ; and the 
passengers, travelling under assumed names, were recognized 
by Drouet, who immediately took steps which led to their arrest 
and detection on reaching Varennes. For this service the 
Assembly awarded him 30,000 francs, but he appears to have 
declined the reward. In September 1792 he was elected deputy 
to the Convention, and took his place with the most violent 
party. He voted the death of the king without appeal, showed 
implacable hostility to the Cirondins, and proposed the slaughter 
of all English residents in France. Sent as commissioner to the 
army of the north, he was captured at the siege of Maubeuge 
and imprisoned at Spielberg till the close of 1795. He then 
became a member of the Council of Five Hundred, and was 
named secretary. Drouet was implicated in the conspiracy of 
Babeuf, and was imprisoned ; but he made his escape into 
Switzerland, and thence to Teneriffe. There he took part in 
the successful resistance to the attempt of Nelson on the island, 
in 1797, and later visited India. The first empire found in him 
a docile sub -prefect of Sainte-Menehould. After the second 
Restoration he was compelled to quit France. Returning 
secretly he settled at Macon, under the name of Merger and a 
guise of piety, and preserved his incognito till his death on the 
nth of April 1824. 

Sec Cm. Lenotre, Le Uramede Vareuncs (Paris, i<Ki5). 

DROWNING AND LIFE SAVING. To “ drown ” (a verb used 
both transitiv(^Iy and iti transitively, of which the origin, though 
traced to earlier forms, is unknown) is to sufTer or inflict death 
by submersion in water, or figuratively to submerge entirely 
in wat<T or some other liquid. As a form of ancient capital 
punishment, the method of drowning Ls referred to at the end 
of this article, but the interest of the suliject is mainly associated 
with rescue-work in cases of accident. 

Death from drowning is the result of asphyxia, due to the 
stoppage of a supply of fresh air to the lungs. I'here is a certain 
amount of stationary air in the lungs, and into this is diffused 
oxygen from the fresh air taken in, while the carbonic acid which 
it has taken from the blood through the walls of the aipillaries 
is <]riven out. This process of exchange is ever proceeding, the 
whole of it being regulated from the nervous centre at the base 
of the brain. When a person gets under water and cannot swim, 
there is a natural tendency to struggle, and in the effi^rts to 
respire water is drawn into the windpipe and cough is brought 
on. This expels the air from the lungs with the water which 
threatened to suffocate him, and as further efforts are made to 
respire more water is taken in and has to be swallowed. Mean- 
while, the oxygen in the lungs is gradually diminishing, the 
f|uantity of carbonic acid is increasing, and at length the air in 
the lungs becomes too impure to effect an exchange with the 
blood. Then the blood passing int(j the heart becomes venous 
and the heart begins to send out venou.s instead of arterial 
blood to all parts of the body. Immediately a dull, sickening 
pain becomes apparent at the Ixise of the neck, and insensibility 
rapidly ensues. This arises from the affection of the respiratory 
nerve centre. In a short space of time the face becomes dark 
and congested through the veins being gorged with blood, and 
the heart ultimately ceases to beat. 

\Vhen a person unable to swdm falls into the water, he usually 
rises to the surface, throws up his arms and calls for help. This, 
with the water sw'allowed, will make him sink, and if the arms 
are moved above the head when under water, he will, as a natural 
consequence, sink still lower. The struggle will be prolonged a 
f<!w seconds, and then probably cease for a time, allowing him 
to rise again, though perhaps not sufficiently high to enable him 
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to get another breath of air. If still conscious, he will renew his 
struggle, more feebly perhaps, but with the same result. As 
soon as insensibility occurs, the body sinks altogether, owing 
to the loss of air and the filling of the stomach with water. There 
is a general belief that a drowning person must rise three times 
before he Anally sinks, 
but this is a fallacy. 

The (juestion whether " 
he rises at all, or how 
often he does so, en- 
tirely depends upon 
circumstances. A man 
may get entangled 
among weeds, wliich 
prevent his coming 
to the surface, or he 
may die through heart 
failure from the shock 
or fright of entering 
the water. 

On seeing a per- 
son struggling in the 
water in danger of drowming, no time should lie lost in going 
to his assistance, for he may sink at once, and then there is 
danger of missing the body when searching under water for 
it, or it may get entangled among weeds and then the re.scuer\s 
task is rendered doubly dangerous. Before diving in to the 
rescue the boots and heavy clothing should be discarded 
if possible, and in cases where a leap has to be made from 
a height, such eis a bridge, high embankment, vessel or 
pier, or where the depth of the water is not known, it is best 
to drop in feet Arst. Where weeds abound there is always 
danger of entanglement, and therefore progress should be made 
in the direction of the stream. When approaching a drowning 
man there is always the danger of being clutched, but a swimmer 
who knows the right way to deal with a man in the water can 
easily avoid this ; but if through some mistake he Ands himself 
seized by the drowning person, a necessary thing for the swimmer 
to do is to take advantage of his knowledge of the water and 
keep uppermost, as this weakens the drowning person and makes 
the effort of effecting a release much easier than would otherwise 
be the case. To the Royal Life Saving Society in England is 
due the credit of disseminating, throughout the entire world, 
the ideas of swimmers, based on practical experience, as to the 
safest methods which should be adopted for release and rescue, 
and their methods, as well as the approved ones for resuscitation, 
are now taught in almost every school and college. 

If the rescuer be held by the wrists, he must turn both arms 
simultaneously against the drowning person’s thumbs, and 
bring his arms at right angles to the body, thus dislocating the 
thumbs of the drowning person if he does not leave go (Ag. i). 
If he be clutched 
round the neck he 
must take a deep 
breath and lean well 
over the drowning 
person, at the same 
time placing one hand 
in the small of his 
l)ack, then raise the 
other arm in line with 
the shoulder, and 
pass it over the 
drowning person’s 
arm, then pinch the 
nostrils close with 
the Angers, and at 
the same time place the palm of the hand on the chin and push 
away with all possible force. By the Arm holding of the nose the 
drowning person is made to open his mouth for breathing, and 
as he will then be under water, choking ensues and he gives way 
to the rescuer, who then gains complete control (Ag. 2). One of 
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the most dangerous clutches is that round the body and arms 
or round the body only. When so tackled the rescuer should 
lean well over the drowning person, take a breath as before, and 
either withdraw both arms in an upward direction in front of 
his body, or else act in the same way as when releasing oneself 

when clutched round 
the neck. In any case 
one hand must be placed 
on the drowning man’s 
shoulder, and the palm 
of the other hand 
against his chin, and at 
the same time one knee 
should be brought up 
against the lower part 
of his chest. Then, 
with a strong and sud- 
den push, the arms and 
legs should be stretched 
out straight and the 
whole weight of the 
body thrown backwards. 
This sudden and totally 
unexpected actum will 
Ijreak the cluU'h and leave the rescuer free to get hold of the 
drowning person in such a mariner as to be able to bring him to 
land (%. 3). 

There are several practical methods of carrying a person 
through the water, the easiest assistance to render being that 
to a swimmer attacked by cramp or exluuistion, or a drowning 
person who may be obedient and remain quiet when approached 
and assured of safety. Then the person assisted should place 
his arms on the re.scuer's shoulders, close to the neck, with the 
arms at full stretch, lie on his back perfectly still, with the 

head well back. The 
rc.scuer will I hen lx‘ 

. - ■ upfXTtnost, and hav- 

ing his arms and hgs 
free can, with the 
breast stroke, make 
rajiid progress to tlu? 
shore; indeed a good 
pace can easily be 
made (fig. 4). In 
this, as in the other methods afterwards described, every care 
should be taken to keep the face of the drowning person above 
the water. All jerking, struggling or tugging should be avoided, 
and the stroke of the legs be regular and well timed, thus hus- 
banding strength for further effort. The drowning person lx‘ing 
able to breathe with freedom is reassured, and is likely to c!ease 
struggling, feeling that he is in safe hands. 

When a drowning person is not struggling, but yet seems 
likely to do so when appnjached, the best method of rescue is 
to swim straight up, turn him on his back, and then place the 
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hands on either side of his face. Then the rescuer should lie 
on his back, holding the drowning man in front of him, and swim 
with the back stroke, always taking care to keep the man’s face 
above water (fig. 5). If the man be struggling and in a condition 
difficult to manage, he should be turned on his back as before, 
and a finn hold taken of his arms just above his elbows. Then 


the man’s arms should l^ drawn up at right angles to his body 
and the rescuer should start swimming with the back stroke 
(fig. 6). He should take particular care not to go against the 
current or stream, and thereby avoid exhaustion. If the arms 
be difficult to grasp, or the struggling so violent as to prevent a 
firm hold, the rescuer should slip liis hands under the armpits 
of the drowning per- 


son, and place them 
on his chest or round 
his arms, then raise 
them at right angles 
to his Ixidy, thus plac- 
ing the drowning per- 
son completely in his 
power. The journey 
to land can then be 
made by swimming 
on the back as in the 
other methods (fig. 7). 
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In carrying a person through the water, it 
will be of much advantage to keep his elbows well out from the 
sides, as this expands the chest, inflates the lungs and adds to liis 
buoyancy. The legs should be kept well up to the surface and 
the whole body as horizontal as possible. This avoids a drag 
through the water, and will considerably help the rescuer. In 
some cases it may happen that the drowning person has sunk to 
the bottom and does not rise again. In that event the rc.scuer 
should look for bubbles rising to the surface befon; diving in. 
In still water the bubbles rise perpendicularly ; in running water 
they rise obliquely, so that the rescuer must look for his object 
higher up the stream lluin where the l)ul)bl(.*s rise. It is also 
well to remember that in running water a body may be carried 
along by the current and must be looked for in the direction in 
w'hich it flows. V\'hen a drowning person is recovered on the 
bottom, tfjc resciKT should seize him by llu^ head or shoulders, 
f)lace the left foot on the ground and the right knee in the small 
of his back, and then, witli a vigorous push, come to the surface. 

When the ntscutT reaches land with an inscmsible person, no 
time should be lost in sending for a medical man, but in the 
meantime an attempt to induce artificial respiration may be 
made. The first rtjcorded cases of rcsusc-italing the apparently 
drowned are mentioned in the? notes to William Derham’s 
VhysicthTht'ology^ as having occurred at 'lYoningholm and Oxford, 
abexjt 1650. In 1 745 1 )r J. Fothergill read a paper on the subject 
before the Royal Society. Jt dealt with the recovery of a man 
dead in appearance by distending the lungs l)y Mr William 
Tossuck, .surgeon in Alloa, in 1744. In 17^17 .several cases of 
resn.scitation were reported in Switzerland, and shortly after a 
society was formed at Amsterdam foi- recovery of the apparently 
drowned, and to instruct the common people as to the best 
manner of treating them w'hcn rescued, and to n;ward the people 
for their services. In 1773 Dr A. Johnson suggested the forma- 
tion i){ a similar society in England, and i)r Thomas ( ogan 
translated the memoirs 
of the Amsterdam 
society. Dr William 

Hawes secured a copy 
and tried to form a 
society. I'hcrc was, 

however, a strong pre- 
judice against the idea, 
i)ut he publicly offered 
rewards to persons who, 

Ixtwecn Westminster 
and i^ondon Tlridges, 
should rescue drowning 
persons and bring them 
to certain places on shore in order that resuscitation might be 
attempted. In this way he was instrumental in the saving of 
several lives, and paid the rewards out of his own jacket, until 
his zeal brought him sympathy and the Koval Humane Society 
was founded. 'I'his was in 1774. The system then in vogue was 
a means of inducing artificial re.spiration by inserting the pipe 
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of a pair of bellows into one nostril and closing the other. Air 
was forced into the lungs and then expelled by pressing the chest, 
thus imitating respiration. Dr Hawes used for his resuscitation 
work a kind of cradle, in which the subject was placed, and then 
raised over a furnace. Bleeding, holding up by the heels, rolling 
on casks, &c. were at various times resorted to. Simple means 
are often as effective as the official ones. In 1891 a subject was 
restored in Australia by being held over a smoky fire, which is 
the native method of restoring life ; while a few years back, 
at an English riverside town, a patient was saved by the placing 
of a handkerchief over his mouth and the alternate blowing into 
and drawing air out of the lungs until natural breathing was 
restored. 

One of the oldest methods of resuscitation was that of Dr 
Marshall Hall (1790-1857), introduced in 1856. In this method 
the op«;rator takes his place at the patient’s left side, and places 
a roll of clothing or pillow (which must be the same length as 
that used in the previous methods), so that it may lx: in position 
under the chest when the patient is turned over. The assistant 
at the head pays particular attention to the patient’s arms, 
that they may not be laid upon or twisted at the wrists, elbovrs, 
hands or shoulders. The patient is then turned face downwards, 
with the body reclining over the pillow, the operator makes a 
firm pressure with the hand upon the back, between and on the 
shoulder blades, he then pulls the patient slowly up on to the side 
towards himself. Once in position, the operator pushes the 
patient back again until the face is downward, when the pressure 
on the back is to be repeated. These three movements must be 
continued at the rate of about fifteen times a minute, until 
natural breathing has been restored. 

Then came the methods of Dr II. R. Silvester and Dr Benjamin 
Howard, of New York. 

When using the Silvester method, or, for the matter of that, 
any other method, the first thing to do is to send for medical 
assistance. Dr Silvester recommended that the patient should 
not be carried face downwards or held up by his feet. All rough 
usage should be avoided, especially twisting or bending of limbs, 
and the patient must not be allowed to remain on the back unless 
the tongue is pulled forward. In the event of respiration not 
being entirely suspended when a person is lifted out of tlie water, 
it may not be necessary to imibite breathing, but natural respira- 
tion may be assisted by the application of an irritant substance 
to the nostrils and tickling the nose. Smelling-salts, pepper and 
snuff may be used, or hot and cold water alternately dashed on 
the face or chest. Provided no sign of life can be seen or felt or 
the heart s action heard, promotion of breathing, not circulation 
must be the first aim and effort. Lay the patient flat on his back, 
with the head at a slightly higher level than the feet. Remove 
all tight clothing about the neck, chest and abdomen, and loosen 
the braces, belts or corsets;. The operator taking his place at 
the head, with an assistant on one side, will turn the patient over 
until ho is lying face downwards, his head resting upon one arm. 
He should then, after the assistant has given one or two sharp 
blows with the open hand between the shoulder blades, wipe and 
clear the mouth, throat and nostrils of all matter that may 
prevent the air from entering the lungs, using a handkerchief 
for this purpose. This being done, the patient should be turned 
upon his back, the tongue pulled forward and kept in position 
by means of a dry,cloth, handkerchief or piece of string tied 
round the jaw. Every care must be taken not to let it fall back 
into the mouth and thus obstruct the air passages. When this 
work has been accomplished (it should only last a few .seconds) 
the op(*rator at the head should lift the patient, handling the 
head and shouUlers very carefully, in order that the assistant 
may place a roll of clothing or pillow under the shoulder blades. 
The roll being placed in position, the operator will lean forward 
and grasp the arms Mow the elbows. He will then draw the 
patient’s arms steadily upwards and outwards, above the head, 
until fully extended in line with the body. Having held the arms 
in this position for about one second, the operator will carry them 
back again and press them firmly against the side and front of 
the chest for another second. By these means an exchange of 


air is produced in the lungs similar to that effected by natural 
respiration. These movements must be repeated carefully and 
deliberately about fifteen times a minute, and persevered in. 
When natural respiration is once established, the operator should 
cease to imitate the movements of breathing, and proceed with 
the treatment for the promotion of warmth and ciradaiion. 

eviction over the surface of the body must be at once resorted 
to, using handkerchiefs, flannels, &c., so as to propel the blood 
along the veins towards the heart, while the operator attends 
to the mouth, nose and throat. The friction along the legs, 
arms and body should all be towards the heart and should be 
continued after the patient has been wrapped in blankets or 
some dry clothing. As soon as possible, the patient should be 
removed to the nearest house and further efforts made to promote 
warmth by the application of hot flannels to the pit of the 
stomach, and bottles or bladders of hot water, heated bricks, &c. 
to the armpits, between the thighs and to the soles of the feet. 
If there be pain or difficulty in breathing, apply a hot linseed- 
meal poultice to the chest. On the restoration of life, a teaspoon- 
ful of warm water should be given ; and then, if the power of 
swallowing has returned, very small quantities of wine, warm 
brandy and water, beef tea or coffee administered, the patient 
kept in bed, and a disposition to sleep encouraged. The patient 
.should be carefully watched for some time to see that breathing 
docs not fail, and, should any signs of failure appear, artificial 
respiration should at once be resumed. While the patient is 
in the house, care should l>e taken to let the air circulate freely 
about the room and all overcrowding should be prevented. 

In the Howard method there are only two movements ; its 
knowledge is said to be necessary in case the patient’s arm 
be in any way injured, or a more vigorous method than the 
“Silvester’’ deemed necessary, but care should be exercised not to 
injure the patient by too forcible pressure. The patient is laid on 
his back, the roll is larger than that used in the Silvester method, 
and is placed farther under the back in order that the lower part 
of the chest may be highest. After adjusting the roll, the oper- 
ator kneels astride of the patient, while his assistant goes to the 
head, lifts the patient’s arms beyond the head, and holds them 
to the ground, cleans the mouth and nose, and attends to the 
tongue. The operator, with his fingers spread well apart, taking 
care that the thumbs do not press into the pit of the stomach, 
grasps the most compressible part of the lower ribs, and with 
both hands applies pressure firmly by leaning over the patient ; 
then he springs bat‘k, lifting his hands off the patient. Artificial 
respiration is thus effected, and continued at the rate of about 
fifteen limes a minute. When natural breathing has been 
restored, the treatment is the same as in the Silvester method. 

These methods have now been superseded by the Schafer 
method, which has been taken up by the Royd Life Saving 
Society, a body instituted in 1891 for the promotion of technical 
education in life saving and resuscitation of the apparently 
drowned. The Schafer method has much to recommend it, 
owing to its extreme simplicity and the case with which the 
physical operations necessary to carry on artificial respiration 
may be performed, hardl}'' any mii.sciilar exertion being required. 
It involves no risk of injury to the congested liver or to any 
other organ, and as the patient is laid face downwards, there is 
no possibility of the air passages being blocked by the falling 
back of the tongue into the pharynx. The water and mucus can 
also be expelled much more readily from the air passages through 
the mouth and nostrils. 

It was due to the happy selection of Professor E. A. Schafer, 
as chairman of a committee appointed by the Royal Medical & 
Chirurgical Society for the investigation of the methods in use 
for resuscitation of the apparently drowned, that the new 
method was devised. This committee made many experiments 
upon the cadaver but failed to arrive at any definite conclusion 
by that means. The necessity then appeared of thorough 
investigation of the subject by experiments upon animals, so 
that the phenomena attendant upon drowning might be better 
known, and the various methods of resuscitation properly tried. 
These experiments were made in Edinburgh by Professor 
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Schafer, with the co-operation of Dr P. T. Herring, and the 
results obtained were embodied in the report of the committee, 
which was presented to the Royal Medical and Chirurgical Society 
in 1904, and published as a supplement to volume 86 of the 
Transactions of the society. As the direct outcome of these 
experiments. Professor Schafer was led to believe that a pressure 
method of resuscitation was not only simpler to perform but 
also more efficacious than any other. This conclusion was put 
to the test by measurements of the results obtained upon the 
normal human subject by the various methods in vogue ; from 
these measurements, which were published in the Proceedings 
of the Royal Society of Edinburgh in December 1903, it appeared 
that when such pressure is exerted in the prone 
position, the highest degree of efficiency as well as 
simplicity is obtained. The description of this method 
was communicated to the Royal Medical and Chirur- 
gical Society, and was published in the following year 
(1904) in volume 87 of the Transactions of the 
society. 

Thus it came about that by investigating the 
phenomena of drowning, and the means of resuscita- 
tion in dogs, and by applying the results obtained to 
man, the method which the society now advocates 
as the best was arrived at. In the experiments 
referred to, it was found necessary to drown 38 
dogs, all but two of which were from first to last in 
a complete state of anaesthesia, the two exceptions having 
been simply drowned without anaesthesia. It is important 
that the public should understand tliat the evolution of a 
method which w'ill probably be the means of saving thousands 
of lives has resulted from the painless sacrifice of less 
than 40 dogs, a number which would doubtless in any case 
have been destroyed by drowning or some other form of sufEoca- 


of the operator is swayed slowly forwards and backwards upon 
the arms from twelve to fifteen times a minute, and should be 
continued for at least half an hour, or until the natural respira- 
tions are resumed. Whilst one person is carrying out artificial 
respiration in this way, others may, if there be opportunity, 
busy themselves with applying hot flannels to the body and 
limbs, and hot bottles to the feet, but no attempt should be 
made to remove the wet clothing or to give any restoratives by 
the mouth until natural breathing has recommenced. 

In his paper read before the Royal Society of Edinburgh in 
December 1903 Professor Schiifer gave the following table of the 
relative exchanges of air under different methods 
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Fig. 8. — Schafer method of trejitment of the apparently drowned. 

Po.sition A. 

tion, but without the benefit of the anaesthetics which were 
cmi)loyed in the experiments. 

Professor Schafer describes the method as follows : — I^y the 
subject face downwards on the ground, then without stopping 
to remove the clothing the operator should at once place himself 
in position astride or at one side of the subject, facing his head 
and kneeling upon one or both knees, lie then places his 
hands flat over the lower part of the back (on the lowest ribs), 
one on each side (fig. 8), and then gradually throws the weight 
of his body forward on to them so as to produce firm pressure 
(fig. 9) — which must not be violent, or upon the patient's chest. 
By this means the air, and water if any, are driven out of the 
patient's lungs. Immediately thereafter the operator raises 
his body slowly so as to remove the pressure, but the hands are 



Fig. y. — Schafer method of treatment of the apparently drowned. 
I’osition B. 

left in position. This forward and backw^ard movement is 
repeated every four or five seconds ; in other words, the body 


Tliese experiments all tend to show that by far the most 
efficient method of performing artificial respiration is that of 
intermittent pressure upon the lower ribs with the subject in the 
prone position or face downw'anl. It is also the easiest to perform, 
requiring praittically no exertion, as the weight of the o])erator’s 
body produces the efFect, and the swinging forwards and hack- 
wards of the body some thirteen times a minute, whic:h alone 
is requireil, is by no means fatiguing, and has the further great 
advantage that it can be effectively carried out liy one person. 

Sec 'laylor, Medical Jurisffrttdence ; "Description of a simple 


and elJicieiit method t)f perfoniiing artificial respiration in the iMiman 
subject, esi)(?cially in cases of drowning," by K. 

■ .1. 8 ■ ‘ 


A. SchaliT, 

(vof. 87, MnUco-Chiriirgual Society’s Transactions)', "The relative 
ctficuuicy nf cirrtaiii methods of performing artificial n^spiralion in 
man," by JC. A. Scliafer, b.R.S. (vol. 23, ])art i. Proceedinfis of the 
lioyal Society of F.dinhtir^h) ; A Method for the Treatment of the 
Apparently Drowned^ by R. S. Bowles (London, lyt)^) ; tiandhouk 
of I nsiruciion. Royal Life Saving Society (London, iyo8). 

(W.llv.) 

Penal Use of Drmvning.— a form of capital punishment, 
drowning was once common throughout Europe, but it is now 
only practised in Mahommedan countries and the Tar J^ast. 
Tacitus states that the ancient (iermans hanged criminals of 
any rank, but those of the low classes were drowned beneath 
hurdles in fens and bogs. The Romans also drowned convicts. 
The J.t?x ('ornelia ordained that parricidt^s should be sewm in a 
sack with a dog, cock, viper and jqn:, and thrown into the sea. 
The law of anciemt Burgundy ordereil that, an unfail hful wife 
should be smothered in mud. The Anglo-Saxon ]>unisbment 
for women guilty of theft was drowning. So usual was the 
penalty in the middle ages that grants of life and death juris- 
diction wcfrc wordtrd to l.)C “ cum fossa el furca ” (i.c, “ witli 
drowning- j)iL and gallows "). The owner of Baynard's (astle, 
lx;)ndon, in the reign of John, had powers of tiying criniinals, 
and his descendants long afterwartl.s claimed the privileges, 
the most valued of which was the right of drowning in the Thames 
traitors taken within their jurisdiction. Drowning was the punish- 
ment ordained by Richard Cii ur do Lion for any soldier of his 
army who killed a fellow-crusader during the passage to the 
Holy I-and. Drowning was usually reserved for women as being 
the least brutal form of death-penalty, but occasionally a male 
criminal was so executed as a matter of favour. Thus in Scotland 
in 1526 a man convicted of theft and sacrilege was ordered to 
be drowned “by the queen’s special grace.” In 1611 a man 
was drowned at Edinburgh for stealing a lamb, and in 1623 
eleven gipsy women suffered there. By that date the penalty 
was obsolete in England. It survived in Scotland till 1685 
(the year of the drowning of the Wigtoun martyrs). The last 
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execution by drowning in Switzerland was in 1652, in Austria 
1776, in Iceland 1777 ; while in France during the Revolution 
the penalty was revived in the terrible Noyades carried out by the 
terrorist Jean Baptiste Carrier at Nantes. It was abolished in 
Russia at the beginning of the i8th century. 

DROYSEN, JOHANN GUSTAV (1808-1884), (German histori^, 
was bom on the 6lh of July 1808 at Treptow in Pomerania. 
IJis father, Johann (Christoph Droysen, was an amiy chaplain, in 
which cajiacity he was present at the celebrated siege of Kolberg 
in 1806-7. a child young Droysen witnessed some of the 
military operations during the War of Liberation, for his father 
was pastor at (’ireifenhagen, in the immediate neighbourhood of 
Stettin, which was held by the French during the greater part of 
1813. The impr(\ssions of these early years laid the foundation 
of the ardent attachment to Prussia which distinguished him, 
like so many other historians of his generation. He was educated 
at the gymnasium of Stettin and at the university of Berlin ; 
in 1829 he became a master at the Grauc Kloster (or Grey Friars), 
one of the oldest schools in Berlin ; besides his work there he 
gave lectures at the university, from 1833 as privahdozenl^ and 
from 1835 as professor, without a salary. During these years 
he was occupied with classical antic]uity ; he published a trans- 
lation of Aeschylus and a paraphrase of Aristophanes, but the 
work by which he made himself known as a historian was his 
Gcschichtc Alexanders dcs Crossen (Berlin, 1833, and other 
editions), a book which still remains probably the best work 
on the subject. It was in some ways the herald of a new school 
of German historical thought, for it shows that idealization of 
power and success which he had learnt from the teaching of Hegel, 
i t was followed by other volumes dealing with the successors 
of Alexander, published under the title of Geschichie des llellenis- 
mus (Hamburg, 1S36- J843). A new and revised edition of the 
whole work was published in 1885 ; it has been translated into 
Frem-h, but not into l^nglish. 

In 1840 Droysen was appointed professor of history at Kiel. 
He was at once attracted into the political movement for the 
defence of the rights of the Elbe duchies, of which Kiel was 
the centre. Like his predecessor F. C. Dahlmann, he placed 
his historical learning at the service of the estates of Schleswig- 
Holstein and composed the address of 1844, which the estates 
protested against the claim of the king of Denmark to alter 
the law of succession in the duchies. In 1848 he was elected 
a member of the Frankfort j)arliamcnt, and acted as secretary 
to the committee for drawing up the constitution. He was a 
determined supporter of Prussian ascendancy, and was one of 
the first members to retire after the king of Prussia refused 
the imperial crown in 1849. During the next two years he con- 
tinued to support the cause of the duchies, and in 1850, with 
('arl Samwer, he published a history of the dealings of Denmark 
with Schleswig-Holstein, Die Herzo^thUmer Schleswig-Holstein 
und das Konif^reich Ddnemark seil dem Jahre jSo 6 (Hamburg, 
1850). A translation was published in London in the same 
year under the title The Policy of Denmark imoards the Duchies 
of Schleswig-Holstein, The work was one of great political 
importance, and had much to do with the formation of German 
])ublic opinion on the rights of the duchies in their struggle with 
Denmark. 

After 1851 it w'as impossible for him to remain at Kiel, and he 
w'as appointed to a professorship at Jena ; in 1859 he w’as called 
to Berlin, where he remained till his death. In his later years he 
was almost entirely occupied with Prussian history. In 1851 
he brought out a life of Count Yorck von Wartenburg (Berlin, 
i85i*-i852,and many later editions), one of the best biographies 
in the German language, and then began his great work on the 
Geschichte der preussischen Politik (Berlin, 1855-1 88()). Seven 
volumes were published, the last not till after his death. It 
forms a complete history of the growth of the Prussian monarchy 
down to the year 1756. This, like all Droysen's work, shows a 
strongly marked indi\'idualily, and a great power of tracing the 
manner in which important dynamic forces worked themselves 
out in history. It was this characteristic quality of compre- 
hensiveness that also gave him so much influence as a teacher. 


Droysen, who was twice married, died in Berlin on the 19th 
of June 1884. His eldest son, Gustav, is the author of several 
well-known historical works, namely, Gustav Adolf (Leipzig, 
1869-1870); Herzog Bernhard von Weimar (Leipzig, 1885): 
an admirable Historischer Handadas (Leipzig, 1885), and several 
writings on various events of the Thirty Years’ War. Another 
son, Hans Droysen, is the author of some works on Greek history 
and antiquities. 

See M. Diincker, Johann Gustav Droysen^ ein Nachruf (Berlin, 
1885) ; and Dalilniann-Waitz, Quellenkunde der deutschen Geschichte 
(Leipzig, 190O). (j. W. Hii.) 

DROZ, ANTOINE GUSTAVE (1S32-1895), French man of 
letters, son of the sculptor J. A. Droz (1807-1872), w'as born in 
Paris on the 9th of June 1832. He was educated as an artist, 
and began to exhibit in the Salon of 1857. A series of sketches 
dealing gaily and lightly with the intimacies of family life, 
published in the Vie parisienne and is.sued in book form as 
Monsieur^ Madame et Liehi (1866), won for the author an im- 
mediate and great success. Entre nous (1867) was built on a 
similar plan, and was followed by some psychological novels ; 
I.e Cahier bleu de Mile Cibot (1868) ; Aulour d'une source (1869) ; 
IJn Pacfuel de letlres (1870); Babolein (1872); Les l^tangs (1875) ; 
V Enfant (1885). His Tristesses et sour ires (1884) is a delicate 
analysis of the niceties of family int(?rcourse and its difiiculties. 
Droz’s first book was translated into English under the title of 
Papa, Mamma and Baby (1887). IJn j^te a la campagne, a book 
which caused considerable scandal, was erroneously attributed 
to him. lie died on the 22nd of October 1895. 

DROZ, FRAN9OIS-XAVIER JOSEPH (1773-1850), FrencJi 
writer on ethics and political science, was born on the 31st of 
October 1773 at Besanyon, where his family had furnished 
men of considerable mark to the legal profession. His own legal 
studies led him to Paris in 1792 ; he arrived on the very das- 
after the dethronement of the king, and was present during the 
massacres of September ; on the declaration of w^ar he joined 
the volunteer baiaillon of the Doubs, and for the next three years 
served in the Army of the Rhine. Receiving his discharge on 
the score of ill-health, he obtained a much more congenial post 
in the newly-founded ecole cenlrale of Besanyon ; and in 1799 
he made his first appearance as an author by an Essai sur L^art 
oratoirc (Paris, Fructidor, An VJI.), in which he acknowledges 
his indebtedness more especially to Hugh Blair. Removing to 
Paris in 1803, he became intimate not only with the like-minded 
Ducis, but also with the sceptical Gabanis ; and it was on this 
philosopher’s advice that, in order to catch the public ear, he 
produced the romance of Lina, which Sainte-Beuve has char- 
acterized as a mingled echo of Floriau and Werlhcr. T.ike several 
other literary men of the time, he obtained a post in the revenue 
office known as the Droits reunis ; but from 1814 he devoted 
himself exclusively to literature and became a contributor to 
various journals. Already favourably known by his Essai sur 
Cart d'etre heureux (Paris, j 806), his llloge de Montaigne {1^12), and 
his Essai sur le bean dans les arts (1815), he not only gained the 
Monthyon prize in 1823 by his work De la philosophie morale ou 
des difjerenls sy slimes sur la science de la vie, l:)ut also in 1824 
obtained admission to the Academic Fran^.aise. The main 
doctrine inculcated in this last treatise is that society will never 
be in a proper state till men have been educated to think of 
their duties and not of their rights. It was followed in J825 by 
Application dc la morale d la philosophie et d la politique, and 
in 1829 by tlcommie poliiiqtte, ou principes de la science 
des richesses, a methodical and dearly written treatise, which 
was edited by Michel Chevalier in 1854. Ilis next and greatest 
work was a Histoirc du rigne de Louis XVI vols., Paris, 1839- 
1842). As he advanced in life Droz became more and more 
decidedly religious, and the last work of his prolific pen was 
Pensees du Christianisme (1842). Few have left so blameless a 
reputation : in the words of Sainte-Beuve, he was bom and he 
remained all his life of the race of the good and the just. 

Scx^ Guizot, Discours acadimiques ; Montalcmbert, ** Discours dc 
reception," in Mdmoires de V Academic frangaise ; Saintc-Beuvo, 
Causeries du lundi, t. iii. ; Michel Chevalier, Notice prefixed to the 
Economic politique. 



DRUG— DRUIDISM 


DRUG, a district and town of British India, in the Chhattis- 
garh division of the Central Provinces. The district was formed 
in 1906 out of portions of the districts of Bilaspur and Raipur. 
It has an area of 3807 sq. m., and the population on that area 
in 1901 was 628,885, showing a heavy decrease in the preceding 
decade, owing to the famines of 1897 and 1900. The district 
is a long narrow tract, with lofty ridges of gravel in the centre 
and north, but otherwise consisting of open rolling country. 
The Tendula and Sconath are the principal rivers. Rich black 
soil covers a large part of the district, and rice, wheat and other 
crops are grown. The main line of the Bengal-Nagpur railway 
passes through the district. Drug, the capital of the district, 
is on the railway, 685 m. from Bombay, and had in 1901 a popula- 
tion of 4002. Bell-metal-founding and cotton- weaving are 
carried on. 

DRUG (from Fr. drogue , a word common in Romance languages, 
cf. Span, and Ital. droga ; the origin of the word is obscure, but 
may possibly be connected with Dutch droogy dry), any organic 
and inorganic substance used in the preparation of medicines, 
by itself or in combination with others, and either prepared by 
some method or used in a natural slate (see Pttarmacot.ogy 
and Pharmacopoeia). In a particular sense “ drug ’’ is often 
used synonymously for narcotics or poisonous substances, and 
hence “ to drug ” means to stupefy or poison. Tlie word is also 
applied to any article for which there is no sale, or of which the 
value has grcatlv depreciated — a “ drug in the market.” 

DRUIDISM, the name usually given to the religious system 
of the ancient inhabitants of Gaul and the British Islands. The 
word Druid (Lat. druida) probably represents a Gaulish druids , 
Irish drui, gen. sing, druad. On the analogy of Irish sui<su- 
vids the word has been analysed into dru-vid-, “ very knowing, 
wise.” The ancient Welsh form of the word does not exist. 
Welsh derwydd and dryiv are probably to be regarded as of recent 
coinage, as also the Breton forms drouiz, druz. The important 
part played by the oak in the religious cults of other countries 
suggests a connexion with Greek oak, but this etymology 
is rather in disfavour at the present time. 

We find in Caesar the first and at the same time the most 
circumstantial account of the Druids to be met with in the 
classical writers. He tells us that all men of any rank and 
dignity in Gaul wxtc included among the Druids or the nobles. 
In other words, the Druids constituU^d the learned and the 
priestly class, and they were in addition the chief expounders 
and guardians of the law. W’e are, however, informed by 
Diodorus and Strabo that this class was composed of Druids, bards 
and soothsayers. Hence (!aesar seems to assign more extensive 
functions to the Druids than they actually possessed. 'Fhe 
substance of Caesar's account is as follows. On those who 
refused to submit to their decisions they had the power of in- 
flicting severe penalties, of which excommunication from society 
was the most dreaded. As they were not a hereditary caste and 
enjoyed exemption from service in the field as well as from pay- 
ment of taxes, admission to the order was eagerly sought after 
by the youth of Gaul. The course of training to which a novice 
had to submit was protracted, extending sometimes over twenty 
years. All instruction was communicated orally, but for 
ordinary purposes they had a written language in which they 
used the Greek characters. The president of the order, whose 
office was elective and who enjoyed the dignity for life, had 
supreme authority among them. They taugfit that the soul was 
immortal. i\strology, geography, physical science and natural 
theology were their favourite studies. 

Britain was the headquarters of Druidism, but once every 
year a general assembly of the order was held within the terri- 
tories of the Carnutes in Gaul. The Gauls were accustomed to 
offer human sacrifices, usually criminals, ('icero remarks on 
the existence among the Gauls of augurs or soothsayers, known 
by the name of Druids, with one of whom, Jjivitiacus, an Aeduan, 
he was acquainted. Diodorus informs us that a sacrifice accept- 
able to the gods must be attended by a Druid, for they are the 
intermediaries. Before a battle they often throw themselves 
between two armies to bring about peace. They are said to 
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have had a fim belief in the immortality of the soul and in 
metempsychosis, a fact which led several ancient writers to 
conclude that they had been influenced by the teaching of the 
Greek philo.sopher Pythagoras. 

A rescript of Augustus forbade Roman citizens to practise 
druidical rites. In Strabo we find the Druids still acting as 
arbiters in public and private matters, but they no longer deal 
with cases of murder. Under Tiberius the Druids were sup- 
pressed by a decree of the senate, but this had to be renewed by 
Claudius in a.d. 54. In Mela we find the Druids teaching in the 
depths of a forest or in caverns. In Pliny their activity is limited 
to the practice of medicine and sorcery. According to this 
writer the Druids held the mistletoe in the highest veneration. 
Groves of oak were their chosen retreat. Whatever grew on 
that tree was thoiiglit to be a gift from heaven, more especially 
the mistletoe. When thus found, the mistletoe was cut with a 
golden knife by a priest clad in a white rol 3 e, two white bulls 
being sacrificed on the spot. 'Facitus, in describing the attack 
made on the island of Alona (Angle.sea) by the Romans under 
Suetonius Paulinus, repn^simts the legionaries as being awe- 
struck on landing by the appearance of a band of Druids, who, 
with hands uplifted towards heaven, poured forth terrilfle 
imprecations on the heads of the invaders. 'Fhe courage of the 
RoTTians, however, soon overcame such fears ; th(i Britons were 
put to flight ; and the groves of Mona, the scene of many a 
sacrifice and bloody rite, were cut down. 

After this the continental Druids disappear entirel)', and are 
only referred to on very rare occasions. Ausonius, for instance, 
apostrophizes the rhetorician Attius PatiTa as sprung from a 
race of Druids. 

When wre turn to the British Islands w^^ find, as we should 
expect, no traces of th<^ Druids in England and Wales after the 
conquest of Anglesea mentioned above, except in the story of 
Vortigern as recounted by Nennius. After being excommuni- 
cated by Germanus the British leader invites twelve Druids to 
iussist him. Tlufse probably came from Nortli Britain. In 
Irish literature, how(;ver, the Druids are freijuently mentioned, 
and their functions in the island seem to correspond fairly well 
to those ')f tlieir Gaulish brethren describetl by classical writers. 
The functions of Caesar's Druids we here find distributed amongst 
Druids, bards and poets (/i//), but even in v(*ry c^arly times the 
poet has usurped many of the duties of the Druid and finally 
supplants him with the spread of (.Christianity. The following 
is the position of the Druid in the pagan literature. 'Fhe most 
important documents are contained in MSS. of the i2lh (xuitury, 
but the texts themselvijs go Isu'h in large miuisiire to about 
A.D. 700. In the heroic cycles the Druids di) not ai)pc;ar to have 
formed any corporation, nor do they seem to have been exempt 
from military .service. (Cathhu ((Cathhad), the Druid connected 
with ('onchol)ar, king of Ulster, in the older cyc le is accorn|)anied 
by a number cjf youths (100 according to the oldest version) 
who are desirous of learning his art, though what this consisted 
in we are not told. 'Fhe Druids are represented as being able 
to foretell the future and to perform magic. Before setting out 
on the great exjwdition against Ulster, Medb, queen cjf Connaught, 
gocis to c^onsiilt her Druid, and just before the famous heroine 
Derdriu (Deirdre) is born, ('athbu pro|.)hesies what sort of a 
woman she will he. We may cite two instances of I he magical 
skill of the Druids. 'J'he hero (Cuchulinn has returned from the 
land of the fairies after having been cmliccd thither hy a fairy- 
woman named J^'and, wlioni he is now unable to forget. He is 
given a potion by some Druids, wliicdi banishes all memor\' of his 
recent adventures and which also rids his wife Emer of the pangs 
of jealousy. More rcmiarkable still is the story of Etain. 'Fhis 
lady, now the wife of Kochaid Airem, high-king of Ireland, was 
in a former existence the beloved of the god Mider, who again 
seeks her love and carries her off. 'Fhe king has recourse: to his 
Druid Dalan, who requires a wdiole year to discover the haunt 
of the couple. This he accomplished by means of four wands of 
yew inscrilied with ogam characters. 'Fhe following description 
of the band of Cathbu’s Druids occurs in the epic tale, the 
CatUespoiling of Cualnge (C'oolcy) : “ 'Fhe attendant rai.sc.s his 
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eyes towards heaven and observes the clouds and answers the 
band around him. They all raise their eyes towards heaven^ 
observe the clouds^ and hurl spells against the elements, so that 
they arouse strife amongst them and clouds of fire are driven 
towards the camp of the men of Ireland.” We are further told 
that at the court of Conchubar no one had the right to speak 
before the Druids had spoken. In other texts the Druids are 
able to produce insanity. 

In the religious literature they are almost exclusively repre- 
sented as magicians and diviners opposing the Christian mission- 
aries, though we find two of them acting as tutors to the daughters 
of Laegaire, the high-king, at the coming of St Patrick. They 
are represented as endeavouring to prevent the progress of St 
Patrick and St ('olumba by raising clouds and mist. Before the 
battle of ('uldrcmne (561) a Druid made an airbe druad (fence 
of protection ?) round one of the armies, but what is precisely 
meant by the phrase is obscure. The Irish Druids seem to have 
had a peculiar tonsure. The word drui is always used to render 
the l^tin ntagus, and in one passage St Columba speaks of Christ 
as his Druid. 

Sc^c D'Arl)ois de J iibainvillc, Les Druides et Us dieux celtiques d 
forme d'animaux (Paris, 1906), and Introduction d VHude de la 
litUrature celtique (J*aris, 1883) ; 1 *. W. Joyce, A Social History of 
Ancient Ireland (London, 1903). (E. C. Q.) 

DRUIDS, ORDER OF, a friendly society founded, as an 
imitation of the ancient Druids, in London in 1781. They 
adopted Masonic rites and spread to America (1833) and Aus- 
tralia. Their lodges are called “ Groves.” Tn 1872 the Order 
was introduced into Germany. (Sec Friendly Societiks.) 

DRUM (early forms drome or dromme, a word common to many 
Teut. languages, cf. Dan. iromme, Gcr. Trommel : the word is 
ultimately the same as “ trumpet,” and is probably onomatopoeic 
in origin ; it appears late in Eng. about the middle of the j6th 
century), the name given to the well-known musical instrument 
(sec below) and also to many objects resembling it in shape. 
I'hus it is used of any receptacle of similar shape, as a “ drum ” 
of oil, &c. ; in machinery, of a revolving cylinder, round which 
belting is passed ; of the tympanum or cylindrically shaped 
middle ear, and specially of the membrane that closes the 
external auditory meatus ; and, in architecture, of the sub- 
structure c»f a dome when raised to some height alwve the 
pendent ives. The architectural drum had a twofold object ; 
first, to give greater elevation to the dome externally so that it 
should rise well ab(»ve the surrounding building, and secondly, 
to iillow of the interior being lighted with vertical windows cut 
in the drum, instead of forming penetrations in the dome itself, 
as in St Sophia, Constantinople. The term is also applied to the 
circular blocks of stone, which in columns of large dimensions 
were built with a .series of drums. At Selinus in Sicily some of 
these great circular blocks are found on the road between the 
quarries and the temples ; they vary from 8 to 10 ft. in diameter, 
being al.)out 6 ft. high. The term jrtista is sometimes applied to 
them. 

In music the drum (Fr. tambour ; Ger. Trommel ; Ital. tamburo) 
is an instrument of percussion common in some form to all 
nations and ages. It consists of a frame or vessel forming a 
resonant cavity, over one or both ends of which is stretched a 
skin or vellum set in vibration by direct percussion of hand or 
stick. Drums fall into twci divisions according to the nature of 
their sonority : — (i)- instruments producing sounds of definite 
musical pitch, and qualified thereby to take part in the harmony 
of the orchestra, such as the kettledrum (q.v,) ; (2) instruments 
of indefinite sonorousness, and therefore excluded from the 
harmony of the orchestra ; such are the bass drum, the side 
or snare drum, the tenor drum, the tambourine, all used for 
marking the rhythm and adding tone colour. 

Drums are further divided into three classes according to 
special features of construction : — (i) instruments having a 
skin stretched over one end «)f the resonant cavity, the other 
being open, such as the tambourine (y.7».) and the darabukkeh 
or Egyptian drum, shaped like a mushroom ; (2) instruments 
consisting of a cup-shaped receptacle of metal, wood or earthen- 
ware entirely closed by a skin or vellum stretched across the 


opening, as in the kettledrum ; (3) a receptacle in the shape of a 
cylinder closed at both ends by skins, as in the bass drum, side 
drum, &c. 

Skin or parchment only acquires the elasticity requisite to 
produce vibration by tension ; the vibrations of the parchment 
are taken up by the air enclo.sed in the receptacle, which thus 
reinforces the sound produced by the parchment. The tone of 
the instrument whether definite or indefinite depends upon the 
dimensions of the vellum, the shape of the resonant receptacle, 
and the method of percussion. The intensity of the sound 
depends upon the degree of percussive force used and the dia- 
meter of the vellum in proportion to the dimensions of the 
resonant receptacle ; the material of which the latter consists 
has little or no influence on the tone of the instrument. The 
pitch of the sound is determined by the dimensions of the vellum 
taken in conjunction with the degree of tension, the pitch 
varying in acuteness directly with the degree of tension and 
inversely with the size of the vellum. 

The bass drum or Turkish drum (Fr. grosse caisse ; Ger. Crosse 
Trommel ; Ital. gran cassa or tamburo grande) consists of a 
short cylinder of very wide diameter covered at both ends by 
vellum stretched over tliin hoops, which in turn are kept in place 
by larger hoops fitting 
tightly over them. At 
regular intervals in the 
two large hoops are 
bored holes through 
which passes an endless 
cord stretcdied in zig-zag 
round the cylinder and 
connecting the two 
hoops. Ihe tension of 
the vellum is controlled 
by means of leather 
braces which are made 
to slide up and down 
the zig-zag of cord, 
slackening or tighten- 
ing the large hoops, and 
with them the vellum, 
at the will of the per- 
former. Systems of rods 
and screws are also u.sed 
for the purpose. The 
bass drum is mounted on a stand when used in the orchestra. 
The sound Is produced by striking the centre of the vellum on 
the one end of the drum with a stick having a large soft round 
knob composed of wood covered with cork, sponge or felt. The 
bass drum cannot be tuned since it gives out no definite note, but 
the pitch may be varied, according as a rich full tone or a 
mere dull thud be required, by tightening or loosening the 
braces ; the instrument can, moreover, be muffled by covering 
it with a piece of cloth. I’he music for the bass drum is generally 
written on a stave with a bass clef, , the C being 

merely used to show the rhythm and accents. Some- 

times the stave is dispensed with, a single note on a single 
line being sufficient. The bass drum has a place in every 
orchestra, although it is used hut sparingly to accentuate the 
rhythm. It is possible to make gradations in forte and piano 
on the bass drum, and to play quavers and semi-quavers in 
moderate tempo. A roll is sometimes played by holding a short 
stick, furnished with a knob at each end, in the middle and 
striking in quick succession with each knob alternately ; two 
kettledrum sticks answer the purpose still better. It is under- 
stood that the cymbals play the same music as the bass drum 
unless the composer has written senza pialti over the part. 
Wagner did not once score for the Imss drum after he composed 
Rienzij but Verdi, Gounod, Berlioz and Sullivan used it effect- 
ively. The bass drum was formerly known as the long drtim^ 
the cylinder being long in proportion to the diameter. 

The side or snare drum (Fr* tambour militaire ; Ger. Militdr- 
trommel \ Ital. tamburo militare) is an instrument consisting of 



Fig. I. 


— ^Military Bass Drum 
(Besson & Co.) 
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a small wooden or brass cylinder with a vellum at each end. 
The parchments are lapped over small hoops and pressed firmly 
down by larger hoops. As in the bass drum, these and the 
vellums are tightened or slackened by means of cords and leather 
braces, or by a system of rods and screws. Across the lower head 
are stretched two or more catgut strings called snares, which 
produce a rattling sound at each stroke on the upper head, 
owing to the sympathetic vibration of the lower head which 
jars against the snares. The upper head, set in vibration by 


Fig. 2. — ^Gnard.*? pattern Fig. 3. — ^Regulation Side* 

Side Drum (Besson & Co.). Drum (Besson & Co.). 

direct percussion from the stick.s, induces sympathetic vibrations 
in the air contained within the resonating receptacle, and these 
vibrations are communicated to the lower head. The presence 
of the snares across the diameter of the latter jirodiices a pheno- 
menon which gives the side drum its peculiar timbre, changing 
the nature of the vibrations, now' no longer free : the snares 
form a kind of nodal contact, inducing double the number of 
vibrations and a sound approximately an octave higher than 
would be the case were the heads left to vibrate freely. More- 
over, the vibrations of the upper head b<.ring weaker, the latter 
is compelled to vibrate synchronously with the lower vellum.^ 
The side drum, so calked because it is worn at the side, is 
struck in the centre by two .smidl wooden sticks with elongated 
heads or knobs of hard wood, producing a hard rasping sound 
when the drum is played singly and in clo.se proximity to the 
hearer ; when, however, several drums are played simultaneously 
or with other instruments the effect is lirilliant and exhilarating. 
The roll is produced by striking two blows alternately with each 
hand quite regularly and very rapidly, the result being a rattling 
tremolo. This roll daddy-mammy ”) is very difficult to 
acquire, and requires long practice. 'Fhe side drum can be 
muffled by loosening the snares or by inserting a piece of silk 
or cloth between the snares and the parchmenl . An impressive 
effect is produced by a continued roll on muffled drums in funeral 
inarches. 'Die notation for the side drum is similar to that in u.se 
for the bass drum ; the value of the note is alone of importance ; 
the place of the note on the staff is immaterial and purely a 
matter of custom. In orchestral scores, a single line is often 
used, or the part for side and bass drum is written on the same 
staff. A great variety of rhythmical figures can be played on the 
side drum, such as 



The lenor drum (Fr. caisse roulante; Ger. Roll- or Ruhr trommel) 
Ital. tamburo rulanie) is similar to the side drum but has a larger 
cylinder of wood and no snares ; consequently its timbre lacks 
the brilliancy and incisiveness of the side drum. It is used for 
the roll in military bands, in some theatre orchestras, and on the 
stage. 

The tamhourin de Provence is a small drum with a long cylinder 
of narrow diameter used in the Basque provinces with a small 
pipe (galoubet) having three holes. The drum is beaten witli one 
stick only, the performer steadying it with the hand which fingers 

* Sec Victor Maliillon, Catalogue descriptif (Ghent, j88o), vol. i. 

pp. 19 and 20. 
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the pipe. The tambourin and galoubct are in fact a survival of 
the pipe and tabor {q,v.). 

^ The popularity of sill kinds of drums in the most ancient 
civilizations is established beyond a doubt by the numerous 
representations of the instrument in a variety of shapes and 
sizes on the monuments and paintings of Egypt, Assyria, 
India and Persia. The tympanon, under which name seem to 
have been included tambourines and kettledrums, as well as 
the dulcimer (during the middle ages), was in use among Greeks 
and Romans chiefly in the worship of Cyl)ele and Bacchus ; it 
was introduced through the medium of the Roman civilization 
into western Europe. It is often said that the drum was intro- 
duced by the crusaders, but it was certainly known in England 
long l)efore the crusade.s, for Bede {Musira pradica) mentions 
it in his list of in.strumcnts, and C'^assiodorus (ii. p. 507) describes 
it. The side drum was, until the reign of Elizabeth, of a much 
larger size than now and was held horizontally and [)eaten on 
one head only. It is not known at what date snares were added ; 
Praetorius (Syntagma miisicum, 1618) and Mersenne ( 1 . Harmonic 
universelle, Paris, 1636) both mention them. A dm wing of a side 
drum .showing a snare appears in a book ^ from the printing press 
of J. Badiiis Ascensius (1510); the instrument also has cords 
and braces. AnothcT woodcut of the same Cfmturv is given as 
frontispiece to an edition of Flavius Vegetius Renatus.^ An actual 
side drum with two curved drumsticks belonging to the anciemt 
Egyptians was found during the excavations (conducted at Thebes 
in 1823.’* It measured 1 J ft. in height by 2 ft. in diameter ; the 
tension of the heads was regulatcxl by cords braced by means of 
catgut encircling l)0th ends of the drun), and wound separately 
round each cord so that these could be tightened or .slackened 
at will by pulling the catgut bands closer together or pushing 
them farther apart. 1 'he llerlin Museum possesses some ancient 
Egyptian straight drumsticks with handle and knob. Drunjs 
were used at the battle of Ilalidon Hill (1333). An old ballad 
celebrating Edward Ill.’s vi(!tory on tin’s occasion aj>pears in a 
t!hroni(rU^ of the 14th century, preserved in the British Museum 
(liarl, MS. 4690), 

“ This was do with merry sowne, 

Willi ])ipes tnimpes and tabi-rs thereto, 

And loud clariones they blew also.’’ 

A prose account of the battle in the same MS. states that the 
“ EnglLsche mynstrelles beaten their tabors and blewen their 
trompes and pipers pipenede loude and made a great schowte 
upon the Skottes.” 

Froissart, under date 1338, gives details of the metans taken 
by the Scots to intimidate the soldiers of Edward 111 .^ Having 
mentioned their great horns, he adds, “ ils font si grand’ noise 
avec grands tambours qu’ils ont aussi.” 'The .same chninicler, 
describing the triumphal entry of Efiward IM. into Calais (1347), 
gives the following list of instruments used : “ trompes, tambours, 
nacaires, chalemies, muses.” 

Drums were used in the Briti.sh army in the iffth century to 
give signals in w'ar and peace — side drums by the infantry and 
dragoons, and kettledrums by the cavalry.’' In the reign of 
Henry Vfll. two drummers were allowed to every company of 
100 men. I’he chief drum beats used by the infantry in the 
17th c(^nl.ury ** were call, troop, preparative, march, hattailc and 
retreat ; these were later ® changed to general, rh>cille, assembly 
or troop, tattoo, chamade, 8:c. The side drum was admitted into 
the orchestra in the 17th century, when Marais (1636-1728) 
scored for it in his opera Akionc. (K. S.) 

* Joannes Maubiirnins, h'osetum exrrcitwrum spiriUtaliitm et 
sacrarum meditatinnum (I’liris, 1510), AlplialM-tiiiii, ix. 

* Vicr hurher dcr Ritter sc haft ; mit manichcrleyen grrusten, &c.; 
(Augsburg, 1534). 

* Carl Engirl, The Mustc of the Most Andent Nations (London, 
1864), p. 219. 

® Chron. ii. p. 737, sec also Gro.s(r’s Militarv Antiquities, 11. 41. 

* See Froissart in J. A. Biichon, Panthdon Hit. (Paris, 1837), vol. i. 
caj). 322, ji. 273. 

^ Sir John Sniyllie, .4 Brief Discourse {I Anuhm, i504)iPp. 138 159. 

« Licut.-Col. \V. Biirifftr, Militarie Disiipline, or the Young 
Artilleryman (T.ondon, 1643). 

“ Sir James Turner, Pallas armata (1685), xxi. 302. 
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DRUMMOND, HENRY (1786-1860)^ English banker, politiciun 
and writer, best known as one of the founders of the Catholic 
Apostolic or “ Irvingite ’* Church, was born at the Grange, near 
Alresford, Hampshire, on the 5th of December 1786. He was the 
eldest son of Henry Drummond, a prominent Tx)ndon banker, 
by a daughter of the first I-ord Melville. He was educated at 
Harrow and at Christ (’hurch, Oxford, but took no degree. His 
name is permanently connected with the university through the 
chair of political economy which he founded in 1825. He 
entered pwirliamcnt in early life, and took an active interest from 
the first in riearly all departments of politics. Thoroughly 
independent and often eccentric in his views, he yet acted 
generally with the Conservative party. His speeches were often 
almost inaudible but were generally lucid and informing, and on 
occasion caustic and severe. From 1847 until his death in 
i860 he represented West Surrey in parliament. Dnimmond 
took a deep interest in religious subjects, and published numerous 
books and pamphlets on such questions as the interpretation of 
prophecy, the circulation of the Apocrypha, the principles of 
Christianity, &c., which attracted considerable attention. Tn 
1817 he met Roliert Haldane at Geneva, and continued his 
movement against the Socinian tendencies then prevalent in 
that city. Tn later years he was intimately associated with the 
origin and spread of the Catholic Apostolic Church. Meetings 
of those who symjiathized with the views of Edward Irving 
were held for the study of prophecy at Drummond's seat, 
yMbury I'ark, in Surrey ; he contributed very liberally to the 
funds of tlic new church ; and he became one of its leading 
ofTicc-bearers, visiting Scotland as an “ apostle ” and benng 
ordained as an “ angel ” for that kingdom. The numerous 
works he wrote in defence of its distinctive doctrines and practice 
were generally clear and vigorous, if seldom convincing. lie 
died on the 20th of February i860. 

DRUMMOND, HENRY (1851-1807), Scottish evangelical 
writer and lecturer, was born in Stirling on the J7th of August 
1851. He was educated at Eilinburgh University, where he 
displayed a strong inclination for jihysical and mathcnnatical 
science. MTie religious element was an even more ixiwerful 
factor in his nature, and disposed him to enter the Free ChurcTi 
of Scotland. While preparing for the ministry, he became for 
a time det:j)ly interested in the evangelizing mission of Moody 
and Sankey, in which he actively co-operated for two years. In 
1877 he became lecturer on natural science in the Free Church 
('ollege, which enabled him to combine all the pursuits for which 
he felt a vocation. Mis studies resulted in his writing Natural 
Law in the Slnritual World, the argument of which was that the 
scientific f)rincipie of continuity extended from the physical 
world to the spiritual. TJefore the book issued from the pre.ss 
(1SS5), a sudden invitation from the African l^kes Company 
drew Drummond aw'ay to Central Africa. Upon his return in 
the following year he found himself famous. Large l)odies of 
siTious rcailers, alike among the religious and the scit;ntific 
classes, discoverefi in Natural Jmw the common standing-ground 
which they lu-etled ; and the universality of the demand proved, 
if nothing more, the seasonableness of its publication. Drum- 
mond continued to be actively interested in missionary and other 
movements among the Free (ihurch students. In 1888 Ik* 
published Tropical Africa, a valuable digest of information. 
In 1S90 he travelled in Australia, and in iSg^ delivered the 
Ixiwell Lectures at Boston. It had been his intention to reserve 
them for mature revision, but an attempted piracy compelled 
him to hasten their publication, and they appeared in 1894 
under the title of The Ascent of Man. Their object w’as to vin- 
dicate for altruism, or the disinterested care and compassion 
of animals for each other, an important part in effecting “ the 
survival of the fittest,” a thesis previously maintained by 
Professor John Fiske. Drummond's health failed shortly after- 
wards, and he died on the xith of March 1897. His character 
was full of charm. His writings wx*re too nicely adapted to the 
needs of his own day to justify the expec^tation that they would 
long survive it, but few men exercised more religious influence 
in their own generation, especially on young men. 


DRUMMOND, THOMAS (1797-1840), British inventor and 
administrator, was bom at Edinburgh on the loth of October 
1797, and was educated at the high school there. He was 
appointed to a cadetship at the Royal Military Academy, 
Woolwich, in 1813 ; and in 1815 he entered the Royal Engineers. 
Tn 1819, when meditating the renunciation of military service 
for the bar, he made the acquaintance of Colonel T. F. Colby 
(1784-' 1852), from whom in the following year he received an 
appointment on the trigonometrical survey of Great Britain. 
During his winters in London he attended the chemical lectures 
of W. T. Brande and M. Faraday at the Royal Institution, and 
the mention at one of the.se of the brilliant luminosity of lime 
when incandescent suggested to him the employment of the lime 
light for making distant surveying stations visible. In 1825, 
when he was assisting Colby in the Irish survey, his lime-light 
apparatus (“ Drummond light ”) was put to a practical test, 
and enabled observations t(^ be completed between Divis 
mountain, near Belfast, and Slieve Snaght, a distance of 67 m. 
Alxnit the same time he also devised an improved heliostat, and 
in 1829 he was employed in adopting his light for lighthouse 
purposes. In 1831 he entered political life and was appointed 
superintendent of the boundary commission. Four years later 
lie was made under-secretary of state for Ireland, where he 
proved himself a most succe.ssful administrator, and did much 
to promote law and order. It was he who in 1838 told the Irish 
landlords that “ property has its duties as well as its rights.” 
In .1836 he proposed the appointment of a commission on rail- 
ways in Ireland, and took a large .share in its wwk, which resulted 
in the recommendation, not, however, carried out, that the state 
should construct a system of lines throughout the island. 
Drummond's health w'as undermined by overwork, and he died 
at Dublin on the i5lh of April 1840. 

Soo Life by J. J*'. M'Lnman (1867) ; Life and Letters by R. Barry 
O’Bricrn (i88c#) ; and Sir T. A. Larcom in J^apers on the Duties of the 
Royal Liif>iriecrs, vol. iv. (rS.-io). 

DRUMMOND, WILLIAM (1585-1649), called “ of Hawthorn- 
den,” Scottish poet, was born at Hawliiornden, near Edinburgh, 
on the 1 3tli of December 15S5. His father, John Drummond, was 
th(! first laird of Hawthornden ; and his mother was Susannah 
Fowler, sister of William Fowler {q.v.),, poet and courtier. 
Drummond received his early education at the high school of 
Edinburgh, and graduated in July 1605 as M.A. of the recently 
founded university of Edinburgh. His father was a gentleman 
usher at the English court (as he had been at the Scottish court 
from 1590) and William, in a visit to London in 1606, describes 
the festivities in connexion with the visit of the king of Denmark. 
Drummond spent two years at Bourges and Paris in the study 
of law ; and, in i6o(|, he was again in Scotland, where, by the 
death of his father in the following year, he became laird of 
Hawthornden at the early age of twenty-four. The list of books 
he read up to this time is preserved in his own handwriting. 
It indicates a strong preference for imaginative literature, and 
shows that he was keenly interested in contemporary ver.se. 
His collection (now in the library of the university of Edinburgh) 
contains many first editions of the most famous productions of 
the age. On finding himself his own master, Drummond natur- 
ally abandoned law for the muses ; “ for,” says his biographer in 
1711, “ the delicacy of his wit always run on the pleasantness 
and usefulness of history, and on the fame and softness of 
poetry.” In 1612 Ixgan liis correspondence with Sir William 
Alexander of Menstrie, afterwards earl of Stirling (<7.^.), which 
ripened into a life-long friendship after Drummond's visit to 
Menstrie in 1614. 

Drummond's first publication appeared in 1613, an elegy on 
the death of Henry, prince of Wales, called Teares on the Death 
of Mcliades (Moeliades, 3rd edit. 1614). The poem shows the 
influence of Spenser's and Sidney’s pastoralism. In the same 
year he published an anthology of the elegies of Chapman, 
Wither and others, entitled Mausoleum, or The Choisest Flmvres 
of the Epitaphs. In 1616, the year of Shakespeare’s death, 
appeared Poems: Amorous, FuneraU, Divine, Pastcnrall: in 
Sonnets, Son^s, Sextains, Madrigals, being substantially the 



DRUNKENNESS 


Story of his love for Mary Cunningham of Barns, who was about 
to become his wife when she died in 1615. The poems bear 
marks of a close study of Sidney, and of the Italian poets. He 
sometimes translates direct from the Italian, especially from 
Marini. Forth Feasting: A Panegyricke to the King's Most 
Excellent Majestie (1617), a poem written in heroic couplets of 
remarkable facility, celebrates James's visit to Scotland in that 
year. In 1618 Drummond began a correspondence with Michael 
Drayton. The two poets continued to write at intervals for 
thirteen years, the last letter being dated in the year of Drayton’s 
death. The latter had almost been persuaded by his “ dear 
Drummond ” to print the later books of Poly-Olhion at Hart’s 
Edinburgh press. In the winter of 1618-1619, Drummond had 
included Ben Jonson in his circle of literary friends, and at 
Christmas 1618 was honoured with a visit of a fortnight or more 
from the dramatist. 7 ’he account of their conversations, long 
supposed to be lost, was discovered in the Advocates’ Library, 
Edinburgh, by David Laing, and was edited for the Shakesjjeare 
Society in 1842 and printed by (Jiflord k Cunningham. The 
conversations are full of literary gossip, and emi)()dy Ben’s 
opinion of himself and of his host, whom he frankly told that 
“ his verses were too much of the schooles, and were not after 
the fanrie of the time,” and again that he “ was too good and 
simple, and that oft a man’s modestic made a fool of his witt.” 
But the publication of what was obviously intended merely 
for a private journal has given Jonson an undeserved reputation 
for harsh judgments, and has cast blame on Drummond for 
blackening his guest’s memory. 

In 1623 appeared the poet’s fourth publication, entitled 
Flo 7 t)ers of Sion : By William Drummond of H awlhorncdcnnc : 
to which is adjoyned his Cypresse Crrwr. From 1625 till 1630 
Drummond was probably for the most part engaged in travelling 
on the Continent. In 1627, however, he seems to have been 
home for a short time, as, in that year, he appears in the entirely 
new character of the holder of a patent for the construction of 
military machines, entitled Litera Magistri (iuliclmi Drummond 
de Fabrica Machinarum Militarium, Anno 1627.” The same 
year, 1627, is the date of Drummond’s munificent gift (referred 
to above) of about 500 volumes to the library of the university 
of Edinburgh. 

In 1630 Drummond again l^egan to reside permanently at 
Hawthornden, and in 1632 he married Elizabeth T^igan, by 
whom lie had five sejns and four daughters. In 1633 Charles 
made his coronation-visit to Scotland ; and Drummond’s pen 
was employ(Ml in writing congratulatory speeches and verses. 
As Drummond preferred Episcopacy to Presbytery, and was an 
extremely loyal subject, he supported Charles’s general policy, 
though he protested against the methods employed to enforce 
it. When Ix^rd Balmerino was put on his trial on the capital 
charge of retaining in his possession a petition regarded as a 
libel on the king’s government, Drummond in an energetic 
“ Letter ” (1635) urged the injustice and folly of the proceedings. 
Aliout this time a claim by the earl of Menteith to the earldom 
of Strathearn, which was based on the assertion that Robert TIL, 
husband of Annabella Drummond, wjis illegitimate, roused the 
poet’s pride of blood and prompted him to prepare an historical 
defence of his house. Partly to please his kinsman the carl 
of Perth, and partly to satisfy his own curiosity, the poet made 
researches in the genealogy of the family. This investigation 
was the real secret of Drummond’s inten^st in Scottish history ; 
and so we find that he now began his History of Scotland during 
the Reigns of the Five Jameses, a work which did not appear till 
1655, and is remarkable only for its good literary style. His next 
work was called forth by the king’s enforced submission to the 
opposition of his Scottish subjects. It is entitled Irene : or a 
Remonstrance for Concord, Amity, and Love amongst His Majesty's 
Subjects (1638), and embodies Drummond’s political creed of 
submission to authority as the only logical refuge from democracy, 
which he hated. In 1639 Drummond had to sign the Covenant 
in self-protection, but was uneasy under the burden, as several 
political squibs by him testify. In 1643 he published -Kitt/uiax«x : 
or a Defence of a Petition tendered to the Lords of the Council of 
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Scotland by certain Noblemen and Gentlemen, a political pamphlet 
in support of those royalists in Scotland who wished to espouse 
the king’s cause against the English parliament. Its burden is 
an invective on the intolerance of the then dominant Presby- 
terian clergy. 

TIis later works may be described briefly as royalist pamphlets, 
written wdth more or less caution, as the times required. Drum- 
mond took the part of Montrose ; and a letter from the Royalist 
leader in 1646 acknowledged his services. He also wrote a 
pamphlet, “ A Vindication of the llamiltons,” supporting the 
claims of the duke of Hamilton to lead the Scottish army which 
was to release Charles 1 . It is said that Drummond’s health 
received a severe shock when news was brought of the king's 
execution. He died on the 4th of December 1649. lie was 
buried in his parish church of Lasswade. 

Drummond’s most important works are the Cypresse Grove 
and the poems. 7 'he Cypresse Gnmc exhibits great wealth of 
illustration, and an extraordinary command of musical English. 
It is an essay on the folly of the fear of death. “ This globe of 
the earth,” says he, “ which seemeth huge to us, in respect of 
the universe, and compared with that wide pavilion of heaven, 
is less than little, of no sensible quantity, and l)ut as a jmint.” 
7 'his is one of Drummond's favourite moods; and lie u.ses 
constantly in his poems su(*h phrases as “ the All,” “ this great 
All.” Even in such of his poems as may be called more distinc- 
tively Christian, this philosophic concef)tion is at work. 

A noteworthy feature in Drummond’s poetry, as in that of 
his courtier contemporarit^s Ayton {q.v.), Lord Stirling and 
others, is that it manifests no characteristic Sc'ottish element, 
but owes its birth and inspiration rather to the English and 
Italian masters. Drummond was essentially a follower of 
Spenser, but, amid all his sensuousness, and even in those lines 
most conspicuously beautiful, there is a dash of melancholy 
thoughtfulness-- a tendency deepeiu'd by the death of his first 
love, Mary Cunningham. Drummond was called “ the Scottish 
larch ” ; and his sonnets, which are the expression of a 
genuine passion, stand far above most of the contemporary 
Petrnrean imitations. A remarkable burlesque p«)em Polemo- 
Middinia ,nitr Vitanmm et Nehcrnam (printed anonymously in 
i68.j) has l)ccn persistently, and with good reason, ascribed to 
him. It is a mock-heroic tale, in dog-J^itin, id a country feud 
on the Fifeshire lands of his old friends the Cunninghams. 

J Drummond’s Povms^ with Cyprpsse Crovcy tlu* History^ iind a few 
of the minor tracts, were collecleil in iq5f» j'diUvl hy F.dwartl 
i’hillips, Milton’s iiej^ln vv. The iritrhs of William Drummond^ of 
Hawthornden (1711), inlited hy Bislio]> Sage and Thomas Kiiddiman, 
contains a life hy tlie former, and some of the ]ioel’s letters. A 
handsome edition of the J*nems w'as printed l»y the Maitland C'liih 
in J«S32. Later editions are by IVter runiiingham (iS^Oi by 
William K. Turnbull in “ 'fhe Library ol Did Autliors " (1850), and 
by W. C. Ward (j8<)^) for " 'J'he Musis' Library. *' The standard 
biography of J Drummond is by l.)avid Masson (rfi73). F.xtracts from 
the Hawlhorndtm MSS. preserveil in thi- l.ibrary of the S(»ciety of 
Antiquaries of Scotland were |U'inte(l I.jy David T.aing in drchacotigia 
Scotiray vol. iv. 

DRUNKENNESS, a term signifying generally a state resulting 
from excessive drinking, and usually associated with alcoholic; 
intoxication, or alcoliol poisoning. It may represent cither an 
act or a habit, the latter consisting in frequent rejxdilions of the 
former. As an act it may be an accident, most usually arising 
from the incautious use of one or other of the cfunmonly employed 
intoxicating agents ; as a habit (as in the form of chronic 
alcoholism) it is one of the most di^grading forms of vice which 
can result from the enfeeblernent of the moral principle by 
persistent self-indulgence. 

Wbat appears to be “ intoxication ” may arise from many 
different cause.s (e.g. epilepsy, fractured skull, intracranial 
haemorrhage, and the toxaemic coma of dial)etcs and uraemia), 
and the close resemblance between the pathological and the 
toxic phenonjena has been the cau.se of many untoward accidents. 
Cold alone may produce such peculiar effects that Captain Parry 
said in his Journnl, “ 1 cannot help thinking that many a man 
may have been punished for intoxication who was only suffering 
from the benumbing effects of frost ; for T have more than once 
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seen our people in a state so exactly resembling that of the most 
stupid intoxication, that I should certainly have charged them 
with the offence had I not been quite sure that no ix)ssiblc means 
were afforded them on Melville Island to procure anything 
stronger than snow water.” The same confusion is frequently 
found in cases which come before the police-courts, people being 
arrested as “ drunk and disorderly ” who can prove that the 
symptoms were not due to over-indulgence in drink at all. 
Some individuals have, moreover, a special idiosyncrasy or 
susceptibility to alcohol, due to heredity or to one of the sequelae 
of sunstroke or cranial injury. The children of drunkards are 
usually very susceptible to the poison, becoming intoxicated by 
a far smaller quantity than is needed by a normal person. 

But, as a rule, the phenomena of drunkcnne.ss arc actually 
due to excessive consumption of some intoxicating liquid. 
The physiological action of all such agents may be de.scribed as 
a cumulative production of paralysis of various parts of the 
nervous system, but this effect results only in d(jses of a certain 
amount — a dose which varies with the agent, tlie race and the 
individual. Even the cup so often said to “ cheer, but not 
inebriate,” cannot be regarded as altogether free from the last- 
named effect. Tea-sots are well known to he. affected with 
palpitation and irregularity of the heart, as well as with more 
or less sleeplessness, mental irritability and muscular tremors, 
which in some culminate in paralysis ; while positive intoxication 
has been known to lie the result of the excessive use of strong tea. 
In short, from tea to haschisch we have, through hops, alcohol, 
tol)acco and opium, a sort of graduated scale of intoxicants, 
which stimulate in small doses and narcotize in larger, — the 
narcotic tl«)se having no stimulating properties whatever, and 
only appearing to possess them from the fact that the agent can 
only be gradually taken up l)y the blood, and the system thus 
comes primarily under the influence of a stimulant dose. In 
certain circumstances and with certain agents — as in the pro- 
duction of chloroform nan^osis — this precursory stage is capable 
of being much abbnwiated, if not altogether annihilated ; while 
with other agents • as tea — the narcotic stage is by no means 
always or readily produced. 

No sul.)jcct in modern times has led to more extreme opinions 
than this of indulgence in ** intoxicfints ” to any degree whatever. 
It is well to remember that (in spite of apf)arently authoritative 
modern views to the contrary) there is not a shadow of proof 
that the modern te use of any one of these agents as a stimulant 
has any definite tendency to lead to its al^use ; it is otherwise 
with their employment as narcotics, which, once indulged in, is 
almost certain to lend to repetition, and to a more or less rapid 
process of degradation, though tliere are many exceptions to 
this latlcr statement. It is interesting to know that a former 
luiglish judge, who lived to nearly ninety years of age, l}elieved he 
had prolonged his life and added greatly to his comfort by the 
moderate use of ether, which he was led to employ b(!cause 
ntather wine nor tobacco agreeil w'ith him ; while the immoderate 
use of the same agent has given rise to a most deleterious form 
of drunkenness, both in parts of Ireland and in some of the large 
industrial centres in Clrcat Britain. 

Various modern biologists have discussed, with more or less 
acceptance in certain circles, the historical conditions in various 
rjKX'S and in different coiintri«!s as to the use and abuse of in- 
toxicants, and have drawn varying conclusions from their 
theories. It has even been contended, w'ith much show of learned 
authority, that since drunkenness leads to disease and early 
death, the proneness to strong drink in tlu? long run causes the 
elimination of the unfit, and results in a general sobering of the 
community, a race being therefore temperate in proportion to 
its past sufferings tlirough alcohol. But on this subject it may 
be said that, at least, no agreement has been reached. 

The effects of intoxicants are variously modified by the tem- 
perament of the individual and the nature of the inebriant. 
When that is alcohol, its action on an average individual is first 
to fill him W'ith a serene and perfect scif-complaccncy. His 
feelings and faculties are exalted into a state of great activity 
and buoyancy, so that his language becomes entluisiastic, and 


his conversation vivacious if not brilliant. The senses gradually 
become hazy, a soft humming seems to fill the pauses of the 
conversation, and modify the tones of the speaker, a filmy haze 
obscures the vision, the head seems lighter than usu^, the 
equilibrium unstable. By-and-by objects appear double, or flit 
confusedly before the eyes; judgment is abolished, sccretive- 
ness annihilated, and the drunkard pours forth all that is 
within him w'ith unrestrained communicativeness : he becomes 
Ijoistcrous, ridiculous, and sinks at length into a mere animal. 
Every one around him, the very houses, tree.s, even the earth 
itself, seem drunken and unstable, he alone sober, till at last the 
final stage is reached, and he falls on the ground insensible — 
dead drunk (alcoholic coma) — a state from which, after profound 
slumixir, he at last awakes feverish, exhausted, sick and giddy, 
with ringing ears, a throbbing heart and a violent headache. 

The poison primarily affects the cerebral lobes, and the other 
parts of the cercbro-spinal system are consecutively involved, till 
in the state of dead-drunkenness the only parts not invaded by 
a benumbing paralysis are those automatic centres in the medulla 
oblongata which regulate and maintain the circulation and 
respiration. But even these centres arc not unaffected ; the 
paralysis of these as of tlie other sections of the cerebro-spinal 
.system varies in its incompleteness, and at times becomes 
complete, the coma of drunkenness terminating in death. More 
usually the intoxicant is gradually eliminated, and the individual 
restored to consciousness, a consciousness disturbed by the 
secondary results of the agent he has abused, which vary with 
the nature of that agent. Whether, however, directly or in- 
directly through the nervous system, the stomach suffers in 
every case ; tluis nutrition is interfered with by the defective 
ingestion of food, as well as by the mal-assimilation of that 
which is ingested ; and from this cau.se, as well as by tlie peculiar 
local action of the various poisons, the various organics degenera- 
tions are induced (cirrhosis of the liver, &c.) which in most cases 
shorten the drunkard's days. 

The primary discomforts of an act of drunkenness are readily 
removed for the time by a repetition of the cause. Thus what 
hits been an act may readily become a habit, all the more readily 
that each repetition more and more enfeebles both the will and 
the jiidpnent, till they become utterly unfit to resist the 
temptation to indulgence supplied by the knowledge of the 
temporary rcli(ff to suffering which is sure to follow, and in spite 
of the conscicnisness tliat each repetition of the act only forges 
their chains more tightly. h>om this condition there is no hope 
of relief but in enforced abstinence ; any one in this condition 
must be regarded as temporarily insane (see Insanity and 
Neijropathot.()gy), and ouglit to be placed in an inebriate 
asylum till he regain suflicient self-control to enable him to 
overcome his love for drink. Numerous “ cures ” have been 
started in recent years, which have often succeeded in individual 
eases. An anti-alcoholic serum obtained from alcoholized 
horses has l)een advocated by Dr Sapelier. 

For the law concerning drunkenness the reader is referred to 
Inebriety, T,aw of. Its prevalence as a vice has varied con- 
.siderably according to the state of education or comfort in 
different classes of society. In considering the extent to which 
intemperance has prevailed, the statistics of prosecutions upon 
which such comparisons are usually based are far from being 
completely satisfactory, but, inasmuch as they constitute the 
only possible data for such comparisons, we are compelled to 
accept them. The follow'ing table gives the average number 
of persons per looo of the population proceeded against for 
drunkenness in England and Wales for qiiinqiiennial periods, 
dating from 1857, the first year of the Judicial Statistics : — 


1857 1861 

. . . . 4*28 

1802 1866 

. 478 

1807 1871 

• 5-47 

1872-1870 

. 7-83 

1877-1881 

• 7’*5 

1882-1886 

. . . . ()‘90 

1887-1801 

6*19 

1802-1806 

. 5-84 

i8o7-ji:»oi 

6-42 

j 002“ 1006 

. . . . 6*51 
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The figures, it will be seen, show a steady decline from 1872- 
1876 (when the consumption of alcohol was quite abnonnal) 
to 1892-1896. After that year, however, the figures again rose. 
The increase was especially marked in 1899, when a tide of 
exception^ prosperity was again accompanied by great drunken- 
ness. It is also disquieting to discover that the average number 
of prosecutions for drunkenness in the three years 1897-1899 
was 51 % higher than the average for 1857-1861, and 35 % 
higher than the average for 1862-1866. That the increase was 
partly due to more efficient police administration is probable, 
but that this is not a complete explanation of the figures is 
made evident by an analysis of the general statistics of crime 
during the same period, from which it may be seen that, while 
crime generally (excluding drunkenness) decreased 28% in 
England and Wales since 1857-1861, drunkenness increased 
51 %. Speaking generally, it may be said that in the United 
Kingdom drunkenness appears chiefly prevalent in the seaport 
and mining districts. If a line be drawn from the mouth of the 
Severn to the Wash, it will be found that the “ black ” counties, 
without exception, lie to the nortli-west of this line. The worst 
counties in England and Wales in the matter of drunkenness 
are Northumlierland, Durham and Glamorganshire, while 
Pembrokeshire and Lancashire follow close behind. The most 
sober counties, on the other hand, are Cambridgeshire, Suffolk, 
Oxfordshire and Wiltsliire. Averages based upon the returns 
of entire counties do not, however, afford a complete guide to 
the distribution of drunkenness, inasmuch as offences are not 
equally distributed over the whole area of a county. A heavy 
ratio of drunkenness in a small district may often give a county 
an unfavourable position in the general averages, notwithstanding 
favourable conditions in the rest of its area. 

Analysis of the prosecutions for drunkenness shows that about 
24 % of the total number of offences are committed by women. 
In the larger towns the proportion, as a rule, is higher. In 
London, 38 % of the drunkenness is attributable to women : 
in Manchester, 36 % ; in Belfast and Glasgow, 32 %. In 
Liverpool, on the other hand, the proportion is only 24%, 
The much-controverted question as to whether intemperance 
is increasing among women can hardly, howovcT, be decided 
by an appeal to the criminal statistics. So far as these statistics 
throw any light at all upon tlie question, they suggest important 
local differences. A more direct clue is afforded 1 ))' the registrar- 
general’s annual returns of deaths directly attributed to in- 
temperance. The figures arc given below. In order to eliminate 
accidental variations, the comparison is based upon the average 
mortality during consecutive periods : - - 
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For the ten years ending 1904, out of 26,426 deaths from 
alcoholism, 59 ’34 % were males and 40-66 % females. 

The figures are certainly strik ing. They show, it will be noticed, 
that out of every 100 deaths from alcoholic excess in England 
and Wales women contributed nine more at the end of the 
centur}'^ than they did in 1880. If, instead of taking the total 
number of deaths, we take the ratio per million persons living, 
the increase is seen even more clearly : — 



1 Males per 

Females per 

Years. 

j million living. 

million living. 

1S77 1881 

j 60 

2,5 

1882-1886 

I ^^7 

32 

1887-1891 

70 

42 

1892-1S96 

1 i 

5 ^ 

1897- 1 899 
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^>3 
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It appears that, while the ratio of mortality from alcoholic 
excess increased 87 % among males during the last, tw-o 
decades of the century, among females it increased by no less 
than 180 %. 

Sec also Liquor Laws and YiiMPERANCE. 

DRURY, SIR WILLIAM (1527-1579)^ English statesman and 
soldier, was a son of Sir Robert Drury of Hedgerley in Bucking- 
hamshire, and grandson of another Sir Robert Drury (d. 1536), 
who was speaker of the House of Commons in 1495. He' was 
born at Hawstcad in Suffolk on the 2nd of October 1527, and 
was educated at Gonville Hall, Cambridge. Fighting in France, 
Drury was taken prisoner in 1544 ; then after his release he 
helped Lord Russell, afterwards earl of Bedford, to quell a rising 
in Devonshire in 1549, but he did not come to the front until 
the reign of Elizabeth. In 1559 he was sent to Edinburgh to 
report on the condition of Scottish politics, and five years 
later he became marshal and deputy-governor of Berwick, Again 
in Scotland in Jimuary a 570, it is interesting to note that the 
regent James Stewart, carl of Murray, was proceeding to keep 
an appointment with Drurj'^ in Linlithgow when he was mortally 
wounded, mid it was probably intended to murder l\w. ICnglish 
envoy also. After this event Drury Itnl two raids into Scotland ; 
at least thrice he went to that country on more peaceable errands, 
during which, however, his life was continually in danger from 
assassins ; and he commanded the force which comjiellerl 
Edinburgh Ciistle to surrender in May 1573. In i57() be was 
sent to Ireland as president of Munster, where his stern rule 
was very successful, and in 157S he became lord justice to the 
Irish council, taking the chief control of affairs after the departure 
of Sir Henry Sidney. 'Fhe rising of the earl of Desmond had 
just broken out when Sir William died in October j 579. 

Drury's lettirrs to Lord Bjiruldcy and olliers arc invahial)lc for the 
story of tfio relation.^ hctwceii England .and Scotland at this tinier. 

DRUSES, or Druzf.s (Arab. Druz), a people of mid-Syria (for 
the derivation of the name see History section below^), distributed 
nowadays inb^ three isolated groups, of wliich tliir most numerous 
inhabits Jcbel Hauran (Jebel Driiz), 1 C. of Jordan (about 55,000) ; 
the second, the cazas of Shiif and Mirtn in Lebanon (about 
50,000) ; *\v) third, the cazas of Ilasbeya, Rasheya, W. al Ajem, 
Horns, Hamadiyeli and Selimiyeh in Anti-Lcrbanon and Mermon 
(about 45,000). The first grouj), whicli has been greatly ineacased 
by migrants from the second, since the establishment of the 
privileged Lebanon province (1861) under Christian auspices, 
lives apart from other peoples in serni-indejiendence. 'rhe 
second is now confinc.il to the southern J.chanon, and even thenr 
is greatly outnumbered hy Maronite-s, wlio, in the wholi^ “ Moiin- 
tain,’’ stand to Druses as 9 to 2. The third is counterha lanced 
everywhere by a large po])ula.tion of Moslem and Orthodox 
Syrians. The Hauran, tlierefore, has become the stronghold 
of the Druses, offering nowadays the best iield for studying 
their peculiar customs and religion ; and ihe group there still 
incrca.ses at the expense of the other groups, d(;spite efforts on 
the part oi thc^ Ottoman government to check Druse migration 
by both conciliatory and repressive measures, 'llu^ actual 
distinction of thci Druses, as a racial unity, despite their clisptrr- 
sion, dejiends so exclusively on the peculiarity of their common 
religion, that it will be well at once to give an a(-(‘()iinL of Druse 
creed and practice as they arc understood to stand at tfie firesent 
day. How this religion may have grown uj> and come to be 
theirs will lie considered later. 

Rdiffion, ThuiiQ religion is a sticret faith, and the following 
account is given with all reserves. 'Iliere are many indications 
tliat a more primitive cult, conUiining elements of Nature 
worship, preceded it, and still survives in the popular practices 
of the more ^emot(^ Dru.se districts, e.^. in the eastern Hauran. 
The Muwahhidin (Unitarians), as the Druses call tliernselvcs, 
believe that there is one and only one God, indefinahle, incom- 
prehensible, ineffable, passionless. He has made liim.si-If known 
to men by successive incarnations, of which tlic last was Hakim, 
the sixth Fatimite caliph. How many the.se incarnations have 
been is stated variously ; but seventy, one for each period of 
the world, seems the best-attested number. Jesus ajipears to 
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be accepted as one such incarnation^ but not Mahomet^ although 
it is agreed that, in his time, the “ Universal Intelligence ” 
(see later) was made flesh, in the person of Mikdad al-Aswad. 
No further incarnation can now take place : in Hakim a final 
appeal was made to mankind, and after the door of mercy had 
stood open to all for twenty-six years, it was finally and for ever 
closed. When the tribulation of the faithful has reached its 
height, Hakim will reappear to conquer the world and render 
his religion supreme. Druses, believed to be dispersed in China, 
will return to Syria. The aimbined body of the Faithful will 
take Mecca, and finally Jerusalem, and all the world will accept 
the Faith. The first of the creatures of God is the Universal 
Intelligence or Spirit, impersonated in Hamza, Hakim’s vizier. 
This Spirit was the creator of all subordinate beings, and alone 
has immediate communion with the Deity. Next in rank, and 
equally supporting the throne of the Almighty, are four Minister- 
ing Spirits, the Soul, the Word, the Right Wing and the Left 
Wing, who, in Hakim’s time, were embodied respectively in 
Ismael Darazi, Mahommed ibn Wahab, Selama ibn Abd al- 
Wahal and Baha iid-Din ; and beneath these again are spiritual 
agents of various ranks. The material world is an emanation 
from, and a “ mirror ” of, the Divine Intelligence. 'Fhe number 
of human beings admits neither of increase nor of decrease, 
and a regular process of metempsychosis goes on continually. 
The souls of the virtuous pass after death into ever new incar- 
nations of greater perfection, till at last they reach a point at 
which they can l3e re-absorbed into the Deity itself ; those of 
the wicked may be degraded to the level of camels or dogs. All 
previous religions are mere types of the true, and their sacred 
books and observances are to be interpreted allegorically. The 
Gospel and the Koran are both regarded as inspired lx)oks, but 
not as religious guides. The latter function is performed solely 
l.)y the Druse Scriptures. As the admission of converts is no 
longer permitted, the failhfiil are enjoined to keep their doctrine 
secret from the j’)rofane ; and in order that their allegiance may 
not bring them into danger, they arc allowed (like Persian 
mystics) to make outward profession of whatever religion is 
dominant around them. To this latter indulgence is to be 
attributed the apparent indiffercntisin which leads to their 
joining Moslems in prayers and ablutions, or sprinkling themselves 
with holy water in Maronite churches. Obedience is required 
to the seven c(»mmandments of Hamza, the first and greatest 
of which enjoins truth in words (but only those of Drii.se speaking 
with Druse); the second, watchfulness over the safety of the 
brethren; the third, absolute renunciation of every other 
religion ; the fourth, complete separation from all who are in 
error ; the fifth, rcct^gnition of the unity of “ Our Lord ” in all 
ages ; the sixth, complete resignation to his will ; and the 
seventh, complete obedience to his orders. Prayer, however, 
is regarded as an impertinent interference with the Greator ; 
while, at the same time, instead of the fatalistic predestination 
of Mahommedanism, the freedom of the human will is distinctly 
mtaintained. Not only is the charge of secrecy rigidly obeyed 
in regard to the alien world, but full initiation into the deeper 
mysteries of the cree<l is pcrmilled only to a special class desig- 
nated Aktls (Aral)ic *Akl, intelligence), in contradistinction from 
whom all other members of the Druse community, whatever 
may be their position or attainments, are called Jahel, the 
Ignorant. About 15% of the adult population belong to the 
order of Akils. Admission is granted to any Druse of either 
sex who expresses willingness to conform to the laws of ilie 
society, and during a year of probation gives sufficient proof of 
sincerity and stability of purpose. There appears to be no 
formal distinction of rank among the various members; and 
though the amir, Beshir Shehab, used to appoint a sheikh of the 
Akils, the person thus distinguished obtained no primacy over 
his fellows. Exceptional influence depends upon exceptional 
sanctity or ability. All are required to abstain from tobacco 
and wine ; the women used not to be allowed to wear gold or 
silver, or silk or brocade, but this rule is commonly broken now ; 
and although neither celibacy nor retirement from the affairs 
of the world is either imperative or customary, unusual respect 


is shown to those who voluntarily submit themselves to asce 
discipline. While the Akils mingle frankly with the comm 
people, and arc remarkably free from clerical pretension, th 
are none the less careful to maintain their privileges. Th 
are distinguished by the wearing of a white turban, emblema 
of the purity of their life. Their food must be purchased w: 
money lawfully acquired; arid lest tliey should unwittin| 
partake of any that is ceremonially unclean, they require the 
Jahels, whose hospitality they share, to supply their wants fn 
a store set apart for their exclusive use. The ideal Akil is gra^ 
calm and dignified, with an infinite capacity of keeping a seer 
and a devotion that knows no limits to the interests of 1 
creed. On Thursday evening, the commencement of the weel 
day of rest, the members of the order meet together in t 
various di.stricts, probably for the reading of their sacred boo 
and consultation on matters of ecclesiastical or political impoi 
ance. Their meeting-houses, khahvas, arc plain, unornament 
edifices. These have property attached to them, the revenu 
of which are consecrated to the relief of the poor and the deman 
of hospitality. In the eastern Hauran, there are hill-t« 
shrines containing each a black stone, on which rugs, &c., a 
hung, and tliese seem to perpetuate features of pre-lslan; 
Arabian cult, including the sacrifice of animals, c.g. goats. Thi 
are held in reverence by the Bedouins. The women asseml 
in the khalwas at the same time as the men, a part of the spa 
being fenced off for them by a semi-transparent black ve 
Even while the Akils are assembled, strangers are readily cnou{ 
admitted to the khalwas ; but as long as these are present t. 
ordinary ceremonies are neglected, and the Koran lakes tl 
place of the Druse Scriptures. It has been frequently asserh 
that the image of a calf is kept in a niche, and traces of phall 
and gynaecocratic worship have been vaguely suspectec 
but there is no authentic information in support of either slat 
ment. The calf, if calf there be, is probably a symbol of tl 
execrable heresy of Darazi, who is frecjucntly sU’led the calf I 
liis Orthodox opponents. Ignorance is the mother of suspicic 
iis well as of superstition ; and accordingly the Christian ij 
habitants of the Lebanon have long been persuaded that tl 
Druses in their secret assemblies are guilty of the most nefarioi 
practices. For this allegation, so frequently repeated by liun 
pean writers, there seems to be little evidence ; and it is certa: 
that the sacred books of the religion contain moral teaching of 
high order on the whole. 

As a formulated creed, the Druse .system is not a thousar 
years old. In the year a.d. 996 (386 a.h.) Hakim Biamrillal 
{i.e, he who judges by the command of God), sixth of the Fatimii 
caliphs (third in Egypt), began to reign ; and during the ne? 
twenty-five years he indulged in a tyranny at once so terrib 
and so fantastic that little doubt can be entertained of h 
insanity. He believed that he held direct intercourse witli tl: 
deity, or even that he was an incarnation of the divine in tell 
gence ; and in a.d. 1016 (407 a.h.) his claims were made know 
in the mosque at Cairo, and supported by the testimony ( 
Lsmael Darazi. The people showed such bitter hostility to th 
new gospel that Darazi was compelled to seek safety in flight 
but even in absence he was faithful to his god, and succcede 
in winning over certain ignorant inhabitants of Lebanon. Accorc 
ing to the Druses, this great conversion took place in a.d. 101 
(410 A.H.). Meanwliile the endeavours of the caliph to gt 
his divinity acknowledged by the people of Cairo continuec 
The advocacy of Hasan ibn Haidara Fergani was withou 
avail ; but in 1017 (408 a.h.) the new religion found a mor 
successful apostle in the person of Hamza ibn Ali ibn Ahmec 
a Persian mystic, felt-maker by trade, who became Ilakim’ 
vizier, gave form and substance to his creed, and by an ingeniou 
adaptation of its various dogmas to the prejudices of existin, 
sects, finally enlisted an extensive body of adherents. In 302 
(411 A.H.) the caliph was assassinated by contrivance of hi 
sister Sitt ul-Mulk ; but it was given out by Hamza that he ha< 
only withdrawn for a season, and his followers were encouraged t 
look forward with confidence to his triumphant return. Darazi 
who had acted independently in his apostolate, was brandei 
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by Hamza as a heretic, and thus, by a curious anomaly, he is 
actually held in detestation by the very sect which perhaps 
bears his name. The propagation of the faith in accordance 
with Hamza's initiation was undertaken by Ismael ibn Mahom- 
med Tamimi, Mahommed ibn Wahab, Abul-Khair Selama ibn 
Abd al-Wahal ibn Samurri, and Moktana Daha ud-l)in, the 
last of whom became known by his writings from Qinstantinople 
to the borders of India. In two letters addressed to the em- 
perors Constantine VIII. and Michael the Paphlagonian he 
endeavoured to prove that the (.'hristian Messiah reappeared 
in the person of Hamza. 

It is possible, even probable, that the segregation of the 
Druses as a people dates only from the adoption of Hamza’s 
creed. But when it is recalled that other inhabitants of the 
same mountain system, e.g. the Maronites, the Ansarieh, the 
Metawali and the “ Isma'ilites,” also profess creeds which, like 
the Druse system, differ from Sunni Islam in the important 
feature of admitting incarnations of the Deity, it is impossible 
not to suspect that Hamza’s emissaries only gave definition and 
form to beliefs long established in this part of the world. Many 
of the fundamental ideas of Druse theology belong to a common 
West Asiatic stock ; but the peculiar history of the Mountain 
is no doubt responsible for beliefs, held elsewhere by different 
peoples, being ctimbined there in a single creed. Some allowance, 
too, must be made for the probability that Hamza’s system owed 
something to doctrines Christian and other, wit h which the metro- 
politan position of Cairo brought h'atimite society into contact. 

History, There is good reason to regard the Druses as, racially, 

a mixture of refugee stocks, in which tlie Arab largely predomi- 
nates, grafted on to an original mountain population of Aramaic 
blood and Tncarnationist tendencies. The latter is represented 
more purely by the Maronites (q.v.), 1 'he native tradition 
regards an immigration of Hira Arabs into S. Lebanon, under 
Khalid ibn Walid in the gth century, as the beginning of Druse 
distinctiveness and power ; but it also accepts 1’urkoman and 
Kurdish elements in the original Druse state. About the same 
time, or a little later (in the reign of Saladin), it believes that 
Hermon was colonized by a population of 15,000 Hira and 
Yemenite Arabs, who had sojourned awhile in Hauran. The 
name Druse is met with first in Benjamin of Tudela (r. a.i>. 1x70), 
and its origin has been much disputed. Some authoritie!S see 
in it a descriptive (’pithet, derived from Arabic darasa (those 
who read the Book), or darisa (those in possession of 'JYiith) 
or durs (the clcuer or initiated ) ; but more connect it with the 
name of the first missionary, Ismael Darazi. 

As soon as we begin to know anything of the Druses they were 
living in a feudal state, of society, as village communities under 
sheikhs, themselves generally subordinate to one or more amirs. 
In the time of the first crusades the main power was in the hands 
of the Arslan family, whicli, however, suffered so severely in 
wars with the Franks, that it was superseded by the Tnuhs, who, 
holding Beirut and nearly all the Phoenician coast, came into 
conflict wn’th the sultans of Egypt. One of these latter, Malik 
Ashraf, about a.d. 1300, forced outward compliance with Sunni 
Jslam on the Mountain, after defeating the Druses at Ain Sofar. 
Meanwhile, however, the Maan family, lately immigrant from 
N. Arabia, w'as growing in power, and throwing in its kd: with the 
Osmanli invaders in the reign of Selim I., it was promoted to the 
supreme am irate about 1517. Fakr ud-Din Maan IT. increased 
Druse dominion until it included all the N. Syrian region from 
the edge of the Antioch plain to Acre, with part of the eastern 
desert, dominated by his castle at Tadmor (Palmyra), and the 
important towns of Liitakia, Tripoli, Beirut and Saida ; and 
forming further ambitious designs, he intrigued with (bristians 
and broke with the Turks. In 1614 the pasha of Damascus 
moved against him with a large force, and compelled him to fly i 
from Syria. He sought the courts of 'J’uscany and Naples and 
tried to enlist Frank sympathies, inventing (probably) the 
curious myth, so often credited since, that the Drn.ses are of 
crusading origin and owe their name to the counts of Dreux.^ 

^ Sof)hislicated Druses still sonietimfjs claim connexion with 
Rosicnicians, and a special relation to Scottish freemasons. 


He landed again at Saida in 1619 and recovered his old position. 
But in 1633 Kuchuk Ahmed Pa.sha was sent against him with 
a large ^my, and succeeded in capturing him with his sons. 
The family was sent to Constantinople, and two years later 
strangled. The dynasty struggled on till the end of the centurx-, 
amid civil war, in which the parties seem lo have been divided 
by l.he earlier Arab factions of Kaisites (Qaisites) and Yemenites, 
the Maan belonging to the latter. 

The Shehab family, originally Hira Arabs, which had governed 
Ilauran under the early caliphs of Damascus, and thereafter 
held power in Hermon, intermarried with the Maan ; and in the 
latter’s day of weakness sided with the Kaisi faction and obtained 
the supreme amirate of the Mountain. But it appears never to 
have professed the Druse creed, remaining Sunnite. Haidar 
Shehab, third of the line, inflicted a notable defeat on the pasha of 
Saida (capital of an Ottoman eyalet since i688) and the Yemenite 
Druses at Ain Dara, near Zahleh, in 1711, and proceeded to 
consolidate Shehab power, breaking up the old feudal society 
and substituting for the sheikhs mukatajis (tax-contractors), 
who had penal jurisdiction. The Yemenite Druses thereupon 
emigrated in large numbers to the Hauran, and laid the founda- 
tion of Druse power there. The 'I'lirks recognized the status quo, 
and made terms with the Shehab amir in 1 748 ; but his power 
was iione too well secured against the opposition of the Kurdish 
Jumhlat family, even though he was supported by the Talhuk, 
Abd al-Malik and Yezbeki families ; and it a|)pears that some 
mcmlK'rs of the Shehab joined the Maronite faith in* the middle 
of the .i8Lh century, causing a suspicion of secri;t apostasy to 
fall on all the family. 

It is said that the amir Beshir, who succeeded alunit 1 786, was 
himself a crypto-Christian. This remarkable man, who ruled 
the Mountain for fifty-four years, maintained his power by taking 
the side of one rt;b(!l pasha after another, betraying eat:h in turn, 
and cultivating reflations with European admirals. Ilis earliest 
ally was Ahmed “ Jezzar," who established himself in Acre in 
contumacious independence late in the 18th centiir}’, Beshir 
supported Jezzar against Nafioleon in 1799 and earned the 
fricnd.ship of Sir Sidney Smith. Falling out with Jezzar, Beshir 
fled to C'airo in 1805, attacfhed him.self to Mehemet .\li, and 
retumiMl to take up tluj nuns. Once more (phased out by the- 
Turks,he was again in tlie Mountain in 1823, allied with Abdallah, 
on whom Jezzar’s mantle had ultimately fallen at Acre, anil 
maintaining friendly relations with the “ English lYincitss,” 
l^dy Hester Stanhope. He now finally worsted the Jumblat. 
The invasion of Syria by Mehemift Ali in 1831 caused B.cshir to 
desert Abdallah and throw in his lot with Ibrahim l^asha ; but 
he was not cordiaJl\' followed by the Druses in general, and had 
good excu.se for revolt in 1831;, and intrigue with the British 
admiral in iS.}o. ]l)rahim, however, by his po.ssession of Druse 
hostages, restrained the amir, and after tin; bomliardment of 
Acre, the Turks r ailed him to account for his record of rebellion 
and treachery. He fled to MalUi on a British ship, Init was 
induced to go to ('onstantinople, where he died in 1851. 

His successor, Beshir al-Kassim, openly joined the Manmites, 
and instigating these; against the malcontents of his own people, 
brought enrnitiiis, which had been growing for a century, to a 
head, and initiated a devastating internecine warfare which was 
to continue for twenty years. The state of the Lebanon went 
from bad to worse, and at last, in January 1842, the 'iiirkish 
government appointed Omar ]*asha as administrator of the 
Dru.scs and Maronites, with a couniu’l of four chiefs from esich 
])arty ; but the pasha, attiunpting to effect a disarming, was 
besieged in November in the clastic of licit ed-Din by the Dru.ses 
under Shibli el-;\m'an. At the instigation of the European 
powers he was recalkfd in December, and the Dni.ses and Maro- 
i nites were placed under separate kaunakams (governors), who, 
it was stipulated, w^re not to be of the family of Shehab. Dis- 
turbances again broke out in J845, the native mukatajis refusing 
to obey the kaimakams. The Maronites flew to arms, but with 
the assistance of the Turks their opponents carried the day. 
A superficial pacification effected by Shekib Effendi, the Ottoman 
commissioner, lasted only till his departure ; and the Porte 
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was obliged to despatch a force of 12,000 men to the Lebanon. 
Forty of the chiefs were seized, the people was nominally dis- 
armed, and in 1846 a new constitution was inaugurated, by 
which the kaimakam was to be assisted by two Druses, two 
Maronites, four Greeks, two Turks and one Mctawali. All, 
however, was in vain : the conflict was continued through 1858, 
1859 and i860 ; and the disturbance culminated in the famous 
Damascus massacre (see Syria). The European powers now 
determined to interfere; and, by a protocol of the 3rd of May 
t86o, it was decided that the Lebanon should be occupied by a 
force of 20,000 men, of whom half were to be French. A body 
of troops was accordingly landed on the 16th of August under 
General Ileaufort d’Haulpoul ; and Fuad Pasha, who had been 
appointed Turkish commissioner with full power^, proceeded 
to bring the leaders of the massacres to justice. The French 
occupation continued till the 5th of June i86i, and the French 
and English squadrons cruised on the coast for several months 
after. In accordance with the recommendation of the European 
[lowers the Porte determined to appoint a Christian governor 
not belonging to the district, and independent of the pasha of 
lleirut, to hold office for three years. The choice fell on Daud 
Paslia, an Armenian Catholic, who was installed on the 4th of 
July. ]n spite of many difficulties, and cspeicially the ambitious 
conduct of the Maronite Jussuf Karam, he succeeded in restoring 
order ; and by the formation of a military force from the in- 
habitants of the J-ebanon he rendered unnecessary the presence 
of the Turkish soldiery. 

'fhe privileged province of Lebanon {q.v,) w'as finally con- 
stituted by the Organic Statute of the 6tii of September 1864, 
and the subscfpient history of the Lelwinon Druses is one of 
gradual withdrawal from the jurisdiction of tliat state, in which 
they see their ancient independence irretrievably compnimiscd, 
and their religion subordinated to Christian supremacy. Many 
now emigrate, when occasion offers, to America. 

Meanwhile, the Hauran, the old seat of the Shehab family 
and Hermon Druses, had been steadily receiving a Dnise influx, 
since the day of Ain Dara (sec above). Towards the close of the 
18th century .some 600 families left Lebanon for the Hauran, 
in discontent with the rule of the Shehab dynasty, and their 
place and property were taken by 1500 families driven out of 
Jebel Ansarieli by Topal AH in 1811. The Hauran Druses 
increased by the middle of the 19th century to 7000 souls. They 
had successfully resisted Ibrahim, the Egj^ptian, in 1839 in the 
Lija, and asserted complete independence of the Turks, living 
under a theocratic government directed by the chief Akil in 
Suweda. A great effort, made by Kibrisli Pasha in 1852 to 
subdue the Hauran, came to nothing. In 1879 the population 
numbered 20,000, and by a murderous raid attracted the atten- 
tion of Midhat Pasha, then vali of the province of Syria. After 
cxj)eriencing one disaster he defeated their forces and imposed a 
kaimakam, at first drawn from the lalhuks, but subsequently 
chosen from the A trash family of Kiinawat. But the Druses 
still refused to pay taxes, to serv'e in the Ottoman army, or to 
recognize the kaimakam, and maintained their contumacy under 
the lead of the Jumblat, till 1896; when, as the result of a 
military expedition under Tahir Pasha Jind a great defeat at 
ljun, a compromise was arrived at, under which the Druses 
agreed to pay taxes, but to serve in their own territory only as a 
frontier guard. The government was put into the hands cf a 
mutessarif resident at Sheikh Saad, under whom are kaimahams 
at Suweda and Salkhad. Since tlmt epoch there has been 
conqxirative peace between the Druses and the government, 
largely because the latter, having learned wisdom, leaves the 
people very much to itself, maintaining only a small garrison of 
regular tnioyis, and enlisting Druse police for service in Jebel 
Druz itself. The Druses are allowed to cany on their feuds 
with the Bedouins of the K. Desert as they will, so long as they 
do not disturb western districts. With the recent opening out 
of the W. Hauran by railway, the Druse sheikhs are beginning 
to acquire commercial ambitions, and to desire peace. 

I'hc Hauran Druses are a vigorous, independent folk, with a 
well-deserved reputation for courage, very astute, and hospitable 


to Europeans, especially the British, with whom they have an 
old tradition of friendship. But, like most persecuted but semi- 
independent peoples, they are both cruel, and, by our standards, 
treacherous. They are a handsome race, the women being often 
beautiful. The latter no longer carry the head-horn which used 
to support the veil dropped over the face out of doors. But 
their dress is still black with the exception of red slippers, and 
the veil is never abandoned, not even, it is said, during sleep. 
An English lady, who has been much among them, states that 
the Druse women of the Hauran never unveiled before her. 
Tlie men wear a tarhush with white roll, a black under-robe 
with white girdle, a short loose jacket, and when necessary an 
aha or parti-coloured cloak over all. They go habitually armed 
with scimitar and half-moon axe, besides gun or rifle. 

Polygamy is forbidden. Marriage retains certain traces of 
the original system of capture ; but Druse women enjoy much 
consideration, and are comparatively well educated, dignified 
and free in their bearing in spite of their close veiling. As hfis 
been stated above, they join the men in religious ifu notions. 
Divorce is easy and can be initiated by the woman ; hut re- 
marriage of the pair can only be effected by the good offices 
of a proxy (as in Moslem societies, after a third divorce). Burial 
takes place in family mausoleums, walled up after each interment; 
but Akils arc buried in their own houses. The body is laid on its 
side, with its face to the south (Mecca). 

Education is widely spread, and there is a considerable religious 
literature, much of which is known in Europe. A copy of the 
Hook of the Tesiimonics to ihi Mysteries oj the Unity, consisting 
of seventy treatises in four folio volumes, was found in the 
house of the chief Akil at Bakhlin, and presented in 1700 to 
Louis XIV. by Nusralla ibn Hilda, a Syrian doctor. Other 
manuscripts are to be found at Rome in the Vatican, at Oxford 
in the Bodleian, at Vienna, at J.eidcn, at Upsala and at Munich ; 
and Dr J. L. Porter got possession of seven standard works of 
Druse theology while at Damascus. The Munich collection was 
presented to the king of I^avaria by Clot Bey, the chief physician 
in the Egyptian army during its occupation of Syria ; and for a 
numlxT of the other manuscripts we are indebted to the cider 
Niebuhr. A history of the Druse nation by the amir Haidar 
Shehab is quoted by Hrquhart. 

l-iiiiLiooKAi'iiY. --Acllrr, " Driizc Catechism,” in Museum Cuftcum 
liorgianmn (1782) ; Silveslrc cle Siicy, Jixpose de la religion ties Druses 
(1838) ; l^ii. \\^)I1I, Rcise in das gelohle Land, and J)ie Drusen und Hire 
Vorldufer (1842) ; C. H. Churchill, Ten Years' Residence in Moimt 
Lebanon (3 vols., 1853) ; G. W. Chasscaiid, The Druses of the Lebanon 
(1855) ; E. G. Ray, Voyage dans le Haouran, execute pendant Ics 
annies jSjy et j8j8\ C. fl. Churchill, The Druses and Maronites 
under the Turkish Rule trofn 1840 to 1860 (Loudon, 18O2) ; H. Guys, 
Le Thcogonie dcs Druses (18O3), and La Nation Druse (18O4) ; 
M. von Oppenheim, Vom Mittclmeer, &c. (1899) ; Ciertrude L. Bell, 
The Desert and the Sown (1907). (I). G. II. ; G. Be.) 

DRUSIUS (or van den Drieschk), JOHANNES (1550-1616), 
Protestant divine, distinguished specially as an Orientalist and 
exegete, was liorn at Oudenardc, in h’landers, on the 28th of June 
1550. Being designed for the church, he studied Greek and 
Latin at Ghent, and philosophy at Louvain ; but his father 
having been outlawed for his religion, and deprived of liis estate, 
retired to England, where the son followed him in 1567. He 
found an admirable teacher of Hebrew in Chevalier, the cele- 
brated Orientalist, with whom he resided for some time at 
Cambridge. In 1572 he became professor of Oriental languages 
at Oxford. Upon the pacification of Ghent (1576) he returned 
with his father to their own country, and was appointed professor 
of Oriental languages at Leiden in the following year. In 1585 
he removed to Friesland, and was admitted professor of Hebrew 
in the university of Franeker, an office which he discharged with 
great honour till his death, which happened in February 1616. 
He acquired so extended a reputation as a professor that his 
class was frequented by students from all the Protestant countries 
in Europe. His works prove him to have been well skilled in 
Hebrew and in Jewish antiquities; and in 1600 the states-gcneral 
employed him, at a salary of 400 florins a year, to write notes 
on the most difficult passages in the Old Testament ; but this 
work was not published until after his death. As the friend of 
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Arminius, he was charged by the orthodox and dominant party 
with unfairness in the execution of the task, and the last sixteen 
years of his life were therefore somewhat embittered by contro- 
versy. He carried on an extensive correspondence with the 
learned in different countries ; for, besides letters in Hebrew, 
Greek and other languages, there were found amongst his papers 
upwards of 2000 written in Latin. He had a son, John, who 
died in England at the age of twenty-one, and was accounted 
a prodigy of learning. He had mastered Hebrew at the age of 
nine, and Scaliger said that he was a better Hebrew scholar than 
his father. He wrote a large number of letters in Hebrew, 
besides notes on the Proverbs of Solomon and other works. 

Paquot states the number of the printed works and treatises of 
the elder Drusius at forty-eight, and of the unprinted at upwards 
of twenty. Of the former more than two-thirds were inserted in 
the collection entitled Criiici sacH^ sive annolata doctissimtmtm 
virorum in Vetus et Novum Testamentum (Amsterdam, j6gS, in 9 
vols. folio, or London, 1660, in 10 vols. folio). Amongst the works 
of Drusius not to be found in this collection may be mentioned— (i) 
Alphabetmn Hebraicum vetus (1584, 4to) ; (2) Tabulae in gramma- 
ticam Chaldaicatn ad usum juvcnlttlis (1602, 8vo) ; (3) An edition 
of Sulpicius Severiis (Franeker, 1807, i2mo); (4) Opuscitla quae ad 
gvammalicam spcctant omnia (1609, 410) ; (5) Lairymae in obitum 
J . Scaligeri (1609, 4I0) ; and (6) Gvammatica linguae sanclae nova 
(1612, 4to). 

DRUSUS, MARCUS LIVIUS, Roman statesman, was colleague 
of Gaius Gracchus in the tribuneship, 122 B.c. The proposal 
of Gracchus (q.v.) to confer the full franchise on the I.a.tins had 
been opposed not only by the senate, but also by the mob, who 
imagined that their own privileges would thereby be diminished. 
Drusus threatened to veto the proposal. Kneouraged by this, 
the senatorial parly put up Drusus to outbid Gracchus. Gracchus 
had proposed to found colonies outside Italy ; Drusus provided 
twelve in Italy, to each of which 3000 citizens were to be sent. 
Gracchus had proposed to distribute allotments to the poorer 
citizens subject to a sUite rent-charge ; Drusus promised tliem 
free of all charge, and further that they should be inalienable. 
In addition to the franchise, iinmunity from corporal punishment 
(even in the field) was promised the Latins. The absence of 
Gracchus, and the inefficiency of his representative at Rome, 
led to the acceptance of these proposals, which were never 
intend(?d to be carried. Drusus liimself declined all responsi- 
bility in connexion with carrying them out. lie was rewarded 
for his services by the consulship (112), and the title of patronus 
senaius. He received Macedonia for liis province, where he 
distinguished himself in a campaign against the Scordisci, whom 
he drove across the Danube, being the first Roman general who 
reached that river. It is possible that he is the 1 >rusus mentioned 
by Plutarch as having died in log, the year of his censorship. 

A])]}i:in, Hell. Civ. i. 23 ; Pliitt'ireh, Gaius Grarehus, 8-11 ; Floras 
iii. 4 ; A. II. J. Greenicige, Hist, of Rome^ vol. i. (1904). 

His son, Marcus Livius Drusus, became tribune of the 
people in 91 b.c. He was a thoroughgoing conservative, wealthy 
and generous, and a man of high integrity. With some of the 
more intelligent members of his party (such as Marcus Scaurus 
and L. I.icinius Crassus the orator) he recognized the need of 
reform. At tliat time an agitation was going on for the transfer 
of the judicial functions from the e(|uites to the senate ; Drusus 
proposed as a compromise a measure which restored to the 
senate the office of judices, while its numbers were doubled by 
the admission of 300 equites. Further, a special commission 
was to be appointed to try and sentence all judices guilty of 
taking bribes. But the senate was lukewarm, and the equites, 
whose occupation was threatened, offered the most violent 
opposition. In order, therefore, to catch the popular votes, 
Drusus proposed the establishment of colonics in Italy and 
Sicily, and an increased distribution of corn at a reduced rate. 
By help of these riders the bill was carried. Drusus now sought 
a closer alliance with the Italians, promising them the long- 
coveted boon of the Roman franchise. The senate broke out 
into open opposition. His laws were abrogated as informal, 
and each party armed its adherents for the civil struggle which 
was now inevitable. Drusus was stabbed one evening as he was 
returning home. His assassin was never discovered. 
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See Rome : History, ii. “ The Republic ’* (I’eriod C) ; also Apjuan, 
Bell. Civ, i. 35; Florus iii. 17; Diocl. Sic. xxxvii. 10; Lhy, i:pit. 
70 ; Veil. Pat. ii. 13, 

DRUSUS, NERO ^ CLAUDIUS (38-9 b.c.) Roman general, 
son of Tiberius Claudius Nero and Livia Drusilla, stepson of 
Augustus and younger brother of the emperor 'I'iberius. Having 
held the office of quaestor and acted as praetor for his brotlier 
during the latter's absence in Gaul, he began (in 15 b.c.) the 
military career which lias made his name famous. In conjunction 
with Tiberius, he carried on a successful campaign against the 
Raeti and Vindclici,who, although repulsed from Italy, continued 
to threaten the frontiers of Gaul. The credit of the decisive 
victory, however, must be assigned to Tiberius. Two of the 
Odes of Horace (iv. 4 and 14) were written to glorify the exploits 
of the brothers. In 13 Drusus was sent as governor to the 
newly organized province of tlie three Gauls, where considerable 
discontent had been arou.sed by the exactions of the Roman 
governor Licinius. Drusus made a fresh assessment for taxation 
purposes, and summoned the Gallic representatives to a meeting 
at Lugdunum to discuss tlieir grievances. It was of great 
importance to pacify the Gauls, in order to have his bands free 
to deal with the German tribes, one of which, the Sugambri, 
on the right bank of the Rhine, had .seized the opportunity, 
during the aKsence of Augustus, to cross the river (12). Drusus 
drove them back and pursued them through the island of the 
Batavi and the land of the Usip(!les (Usipes, Usipii) to their 
own territory, which he devastated. Sailing down the Rhine, 
he subdued the Frisii and, in order to facilitate operations against 
the Chauci, dug a canal (Fossa Drusiana) leading from the 
Rhenus (Rhine) to the Isala(Yssel)'- into the lacus Flevus (Zuider- 
sec) imd the German Ocean. Making his way along the Frisian 
coa.st, he conquered the island of Burchanis (Tlorkum)^ defeated 
the Bructeri in a naval engagement on tlie Amisia (Ems), and 
went on to the mouth of the Visurgis {Weser) to attack the Chauci. 
On the way back his vessels grounded on the shallows, and were 
only got off with the a.ssistance of the Frisii. Winter being close 
at hand, the campaign was abandoned till the following spring, 
and Drusus returned to Rome with the honour of having been 
the first R' Tnun general to reach the German Ocean. 

In his second campaign (ii), Drusus defeated the Dsipetes, 
threw a bridge over the Luppia {Lippe), attacked the Sugambri, 
and advanced through their territory anrl that of the 'J’encteri and 
Chatti as far as the W'e.ser, where he gained a victory over the 
Gherusci. Lack of provisions, the approach of winter, and an 
inauspicious portent prevented him from cn).ssing the* Weser. 
While making his way back to tlu; Rhine he fell into an ambus- 
cade, but the carele.ssness of the enemy enabled him to inflict a 
crushing defeat ujKin them. In view of future operations, he 
built two castles, one at the junction of the J.uppia and Aliso 
(Alme), the other in the territory of the Cha* ti on the Taunus, 
near Moguntiacum (Mainz). 

The third campaign (to) was of little importance. The (Chatti 
had joined the Sugamliri in revolt ; and, after some insignificant 
successes, Dru.sus returned wnth Augustus and Tiberius to Rome, 
and was elected (xinsul for the following year. In spite of 
unfavourable portejits at Rome, he determined to enter upon his 
fourth and last campaign (9) without delay. He attacked and 
defeated the Chatti, Suebi, Marcomanni and Chenisci, cros.sed 
the Weser and penetrated as far as the All»is (PUhr). Here trophies 
w'ere set up to mark the farthest pcjint ever reached by a Roman 
army. Various measures were taken to s(rcure the possession 
of the conquered territory : fortressers were erected along the Ivlbe, 
We.ser and Maas (Meuse, Mosa) ; a flotilla was placed upon the 
Rhine and a dam built upon the right arm of its estuary to in- 
crease the flow of water into the canal mentioned above. Drusus 
was said to have beem deterred from crossing the Ivlbe f)y the 
sudden appearance of a woman of supernatural size, w'lio pre- 
dicted his approaching end. On his return, probably between 
the Elbe and the Saale ( 5 aZa), his horse stumbled and tlircw him. 
His leg was fractured and he died thirty days after the accident, 

* Originally Dociiniis. 

2 The district (.xtending from Westervoort to Doesborgh. 
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on the 14th of September, Suetonius mentions an absurd rumour 
that he had been poisoned by order of Augustus, because he had 
refused to obey the order for his recall, llie body was carried to 
the winter quarters of the army, whence it was escorted by 
Tiberius to Rome, the procession being joined by Augustus at 
Ticinum (Pavia). Tiberius delivered an oration over the remains 
in the Forum, whence they were conveyed to the Campus 
Martius and cremated, the ashes being deposited in the mauso- 
leum of Augustus. 

Drusus was one of the most distinguished men of his time. 
His agreeable manners, handsome person and brilliant military 
talents gained him the affection of the troops, while his sympathy 
with republican principles endeared him to the people. It is 
not too much to say that, had he and his son lived long enough, 
they might have brought about the addition of the monarchy. 
Although the successes of Drusus, resulting in the subjection 
of the (ierman tribes from the Rhine to the Elbe, were too rapid 
to be lasting, they brought home the fact of the existence of 
the Romans lo many who had never heard their name. For 
his victories he received the title of (icrmanicus. He married 
Antonia, the daughter of Marcus Antonius the triumvir, by whom 
he had three children : Oermanicus, adopted by Tiberius ; 
Claudius, afterwards emperor ; and a daughter Livilla. 

The chief ancient authorities for tluj life of Drusus are Dio Cassius, 
the ej)itoincs of I-ivy, Suetonius {CAawlius)^ Tacitus (portions of the 
Annals)^ Florus (whose chief source is l.ivy), Velleius Palerculus, and 
the Consolaiio ad Liviam. The German campaigns were descritied 
in the. last books of Livy and th<* lost Tirlia Germaniae of the elder 
Pliny. As would naturally be exjiected, th<?y have produced an 
exM.tmsive Uleral.iire in Ciermany, J. Asl)ach's “ Die Feldzuge des 
Nero Claudius Drusus ” {liheitt. Jahrh. Ixxxv. 1.1-30) being especi- 
ally recommendc^d ; see also Mommsen's History of the Homan 
Provinces^ i. ; Merivale, History of the Homans under the Empire^ 
ch. 36; A. Stein in I^auly-Wissowa’s Realencyelopddie (1800), where 
otli<*r authoritii:s are given; J. C. Tarver, Tiberius the Tyrant 
(rtjo2). 

DRUSUS CAESAR (r. 15 n.c. - a.d. 23), commonly called Drusus 
junior, to distinguish him from his uncle Nero Claudius Drusus, 
was the only son of the cmpcTor Tiberius by his first wife Vipsania 
Agrippina. After having held several curulc offices, he was 
consul elect in a.d. 14, the year of Augustus’s death. His father, 
on his accession to the tlirone, immediately sent him to put down 
a mutiny of the* troops in l^innonia, a task whit'h he successfully 
accomplished (Tiicitus, Annab, i. 24-30). As governor of lllyri- 
cum (17), he set the Germanic triljcs against one another, and 
encouraged (atualda, chief of the Gothones, to drive cnil Marbod 
(Maroboduus), king of the Marcomanni. On his return Drusus 
was consul a second time (21) and in the following year received 
the tribiinician authority from Tiberius, which practically indi- 
cated him as heir to the throne. Sejanus, who also aspired 
to the supreme power, determined to remove Drusus. He 
endeavoured to jHiison Tiberius’s mind against him, seduced 
Drusus’s wife and persuadetl lier to assist him in murdering her 
husband. Her physician luidemus prepared and the eunuch 
Lygdiis administered a .slow poison, from the effects of which 
Drusus died after a lingering illness. Although Tiberius is said 
to have received the news of his death with indifference, there is 
no reason to suppose that he had any hand in it ; indeed, he 
seems to have entertained a genuine affection for his son. Drusus 
was a man of violent jxissions, a drunkard and a debauchee, 
hut not entirely devoid of better feelings, as is shown by his 
undoubtedl)' sincere grief at the death of Germanicus. The 
cunning and reserve which he exhihiteil on occasion were prob- 
ably due to the instructions or influence of Tiberius (Annals, 
iii. 8), since he was himself naturally frank and open, and for this 
reason, notwithstanding his vices, more popular than his father. 
He revelled in bloody gladiatorial displays, and the sharpest 
swords used on such occasions were called ** Dnisine.” 

Sec Tacitus, Annals, i. 76, iv. 8-11; Dio Ca.ssiu.s Ivii. 13, 14; 
Suetonius, Tiberius, (yz ; J. ('. Tarver, Tiberius the Tyrant (1902). 

DRYADES, or Hamadryades, in Greek mythology, nymphs 
of trees and woods. Each particular tree (hpvst) was the home of 
its own special Dryad, who was supposed to be born and to 
die with it (u/uux). 
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DRYANDER, JONAS (1748-1810), Swedish botanist, was bom 
in 1748. By his uncle. Dr J.^ars Montin, to whom his education 
was entrusted, he was sent to the university of Gothenburg, 
whence he removed to Lund. After taking his degree there in 
1776, he studied at Upsala under Linnaeus, and then became 
for a time tutor to a young Swedish nobleman. He next visited 
England, and, on the death of his friend Dr Daniel Charles 
Solander (t 736-1782), succeeded him as librarian to Sir Joseph 
Banks. He was librarian to the Royal Society and also to the 
Linnean Society. Of the latter, in 1788, he was one of the 
founders, and, when it was incorporated by royal charter in 1802, 
he took a leading part in drawing up its laws and regulations. 
He was vice-president of the society till his death, which took 
place in I..ondon on the 19th of October 1810. Besides papers 
in the Transactions of the Linnean and other societies, Dryandcr 
published Dissertaiio gradualis fungos regno vegetabili vindicans 
(Lund, 1776), and Caialogus bibliothecae historicO’-naiuralis 
Josephi Banks, BarL (I.ondon, 1796-1800, 5 vols.). He also 
edited the first and part of the second edition of W. Aiton’s 
Hortus Kewensis and W. Roxburgh’s Plants of the Coast of 
CoromandeL 

DRYBURGH ABBEY, a monastic ruin in the extreme south- 
west of Berwickshire, Scotland, about 5 m. S.E. of Melrose, and 
1} m. E. of St Boswells station on the North British railway’s 
Waverlcy route from Edinburgh to Carlisle. I’he name has been 
derived from the Gaelic darach bruach, “ oak bank,” in allusion 
to the fact that, the Druids once practised their rites here. 'J’he 
abbey occupies the spot where, about 522, St Modan, an Irish 
(’uldec, established a sanctuary— a secluded position on a longue 
of land washed on three sides by the Tweed. Founded in 1150 
by David 1 . — though it has also been ascribed to Hugh de 
Mor^dllc (d. 1162), lord of I-auderdale and constable of Sccjtland 
— it enjoyed great, prosperity until 1322, when it was partially 
destroyed by the English under Edward 11 . It suffered again at 
the hands of Richard TI. in 1385, and was reduced to ruin during 
the expedition of the earl of Hertford in 15.45. After the Refor- 
mation the estsite was erected into a temporal lordship and given 
(1604) by James VI. to John Erskine, 2nd earl of Mar. At a later 
date it w^as sold, but reverted to a branch of the Erskines in 
1786, when it was acquired by the nth earl of Buchan. In 1700 
the abbey lands belonged to Thomas Ilaliburton, Scott's great- 
grandfather, and, but for an extraviigant grand-uncle who became 
Imnkrupt and had to part with the property, they would have 
descended to Sir Walter l)y inheritance. “ We have nothing left 
of Dryburgh,” he said, ” but the right of strelcl\ing our bones 
there.” The style in general is Early ICnglish, but the west door 
and the restored entrance from the nave to the cloisters are fine 
examples of transitional Norman. 'I’hough in various stages of 
decay, nearly cver>' one of the monastic buildings is represented 
by a fnigment. Of the cruciform church — 190 ft. long by 75 
broad at the transepts — tluire remain some of the outer walls, 
a segment of the chi»ir, the cast ai.sle of the north transept, the 
stumps of some of the pillars of the nave, the west gable, the 
south transept and its adjacent chapel of St Modan. The most 
beautiful of these relics is St Mary s aisle of the north transept, 
in which were buried Sir Walter Scott (1832), his wife, son, his 
son-in-law John Gibson Lockhart, and his ancestors, the Hali- 
hurtons of New Mains. Sir Waller’s tomb is a plain block of 
polished Peterhead granite, inscribed only with his name and the 
dates of his birth and deatli. The next aisle is the burial-place 
of the Erskines of Shielhill and the Haigs of Bemersyde. On 
the south side of the church, at a lower level, stand the cloisters, 
alH)ut 100 ft. square, bounded on tlie west by the dungeons, 
on the south-west by the cellars and refectory, in the west wall 
of which is an exquisite iv>’-clad rose window, and on the east 
by the chapter-house, on a still lower level. The chapter-house, 
a lofty building with vaulted roof, is the most complete structure 
of the group, and adjoining it on the south are, first the abbot’s 
parlour and then the library, the three apartments communicat- 
ing with each other, and constituting the oldest portion of the 
abbey. In the grounds are many venerable trees, a yew near the 
chapter-house being at least coeval with the abbey. 
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DRYDEN, JOHN (1631-1700), English poet, bom on or about 
the 9th of August 1631, at Aldwinklc, in Northamptonshire, 
was of C'umberland stock, though his family had been settled 
for three generations in Northamptonshire, had acquired estates 
and a baronetcy, and intermarried with landed families in that 
county. His great-grandfather, who first carried the name south, 
and acquired by marriage the estate of Canons Asliby, is said 
to have known Erasmus, and to have been so proud of the great 
scholar’s friendship that he gave the name of Erasmus to his 
eldest son. The name Erasmus was borne by the poet’s father, 
the third son of Sir Erasmus Dryden. The leanings and con- 
nexions of the family were Puritan and anti-monarchical. Sir 
Erasmus Dryden went to prison rather than pay loan money to 
Charles T. ; the poet’s uncle, Sir John Dryden, and his father 
Erasmus, served on government commissions during the Com- 
monwealth. His mother’s family, the Pickerings, were still more 
prominent on the Puritan side. Sir Gilbert Pickering, his cousin, 
was chaml)erlain to the Protector, and was summoned to Crom- 
well’s House of Lords in 1657. A trustworthy tradition asserts 
that John Dryden was born at the rectory of Aldwinklc All 
Saints, of which his maternal grandfather, Henry Pickering, 
was rector. 

Dryden’s education was such as became a .scion of these 
respectable families of squires and rectors, among whom the 
chance contact with Erasmus had left a certain tradition of 
scholarship. His father, whose own fortune, arlded to his wife’s, 
was not large, procured for the poet, who was the eldest of 
fourteen children, admission to Westminster school as a king's 
scholar, under the famous Dr Busby. Some elegiac verses which 
Dryden wrote there on the death of a schoolfellow, Henry, I-.ord 
Hastings, son of the earl of Huntingdon, in 1649, were published 
in Laerymar Musarum, among other elegies by “ divers persons 
of nobility and worth ” in commemoration of the same event. 
He appeared soon after again in print, among writers of com- 
mendatory verses to a friend of his, John Hoddesdon, who 
published a volume of Epigrams in 1650. Dryden’s contri’oution 
is signed John Diyden of Trinity C.,” as he had gone up from 
Westminster to Cambridge in May 1650. He was elected a 
scholar of Trinity on the Westminster foundation in October of 
the .same year, and took his degree of B.A. in 1654, The only 
recorded incident of his college residence is some unexplained 
act of disobeflience to the vice-master, for which he was “ put 
out of commons ” and “ gated ” for a fortnight. His father died 
in 1654, leaving him master of two- thirds of a small estate near 
Blakesley, worth about jfbo a year. The next three years he is 
said to have spent at Cambridge. In any case they were spent 
somewhere in study ; for his first considerable poem l)ears 
indisputable marks of scholarly habits, as well as of a command 
of verse that could not have l)een acquired w'ithout practice. 

The middle of 1657 is given as the date of his leaving the 
university to take up his residence in London. In one of his 
many subsequent literary quarrels, it was .said by Shad well that 
he had been clerk to Sir Gilbert l^ickering, his cousin, who was 
chamberlain to Cromwell ; and nothing is more likely than that 
he obtfiined some employment under his powerful cousin when 
he came to London. He is said to have lived at first in the house 
of his first publisher, Hcrringman, with whom he was connected 
till 1679, when Jacob Tonson began to publi.sh his books. He 
first emerged from obscurity with his Uvroic Stanzas to the 
memory of the Protector. That these stanzas should have made 
him a name as a poet docs not appear surprising when we compare 
them with Waller’s verses on the same occasion. Dryden took 
some time to consider them, and it was impossible that they 
should not give an impression of his intellectual strength. Donne 
was his model ; it is obvious that both his ear and his imagination 
were saturated with Donne’s elegiac strains w^h(;n he wrote ; 
yet when we look beneath the surface we find unmistakable 
traces that the pupil w'as not without decided theories that ran 
counter to the practice of the master. It is plainly not by 
accident that each stanza contains one clear-cut brilliant point. 
The poem is an academic exercise, and it seems to be animated 
by an under-current of strong contumacious protest against the 
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irregularities tolerated by the authorities. Dryden had studied 
the ancient classics for himself, and their method of uniformity 
and elaborate finish commended itself to his robust and orderly 
mind. In itself the poem is a magnificent tribute to the memory 
of Cromwell. 

To those w^ho regard the poet as a seer with a sacred mission, 
and refuse the name altogether to a literary manufacturer to 
order, it comes with a certain shock to find Dryden, the hereditary 
Puritan, the panegyrist of (romwell, hailing the return of King 
Charles in Asiraea Redux (1660), deploring his long absence, 
and proclaiming the despair with which he had seen “ the rebel 
thrive, the loyal crost.” A Panegyric on the Coronation followed 
in 1661. From a literary point of view also, Astraea Redux is 
inferior to the Heroic Stanzas. 

Dryden w^as compelled to supplement his slender income by 
his writings. He naturally first thought of tragedy, his own 
genius, as he has informed us, inclining him rather to that species 
of composition ; and in the first year of the Restoration he wrote 
a tragedy on the fate of Henry, duke of Guise. But some friends 
advised him that its construction was not suited to the require- 
ments of the stiige, so he put it aside, and used only one scene 
of the original play later on, when he again attempted the subject 
with a more practised hand. Having failed to w'rite a suitiil.»le 
tragedy, he next turned his attention to comedy, although, as 
he admitted, he had little natural turn for it. “ f confess,” 
he said, in a short c.ssay in his own defence, printed before The 
Indian Emperor, “ my chief endeavours arc to delight the agi? 
in which I live. If the humour of this be for low comedy, small 
accidents and raillery, 1 will force my gt'nius to obey it, though 
with more reputation f could write in verse, i know 1 am not 
so fitted by nature to write comedy ; f want that gaiety of 
humour w'hich is required to it. My (?onv(Tsation is slow and 
dull ; my humour saturnine and reserved ; in short, f am none 
of those who endeavour to break jests in company or make 
repartees. So that those who diHTy my comedies do mi*, no 
injury, except it be in point of profit ; reputation in them is the 
last thing to which I shall pretend.” He w^as really as wcdl as 
ostentatiously a i>lay wright ; the age dcmand(*d comedies, and 
he endeav .allied to suf)p!y the kind of comedy that the age 
demanded. His first attempt was unsiicces.sfiil. Bustle, intrigue 
and coarsely humorous dialogue seemed to him to be part of the 
popular demand ; and, looking about for a plot, he found some- 
thing to suit him in a Spanish sourc'c, and wrote The Wild 
Gallant. 'Fhe play was acted in J’>bruary t 6()3, l)y 'J'homas 
Killigrew'’s company in Vere Street. Jt was not a success, and 
Fepys showed good judgment in pnmouncing the play “ so 
poor a thing as c^ver 1 saw in my life.” Dryden never learned 
moderation in his humour ; there is a student’s clumsiness and 
extravagance in his indecency ; the plays of l^theredge, a man 
of the w'orlfi, have not the uncouth riotou.mess of Dryden’s. 
Of this he seems to have been conscious, for when the play was 
revived, in 1667, he complained in the epilogue of the diflicuity 
of comic wit, and admitted the right of a common audience to 
judge of the wit’s success. Dryden, indeed, took a lesson from 
the failure of The Wild Gallant \ liis next comedy, The Rival 
iMdies, also founded on a Spanish plot, produced before the end 
of 1663, and printed in the next year, was correctly described by 
Pepys as “ a very innocent and most jmitty witty play,” though 
there was much in it which the taste of our time would consider 
indelicate. But he never quite conquen;d his tendency to 
extraviigance. The. Wild Gallant was not the only victim. The 
Assignation, or Lave in a Nunnery, produced in 1673, shared 
th(; .same fate ; and even as late as i6«o, when he had had twenty 
year .s’ experience to guide him, The Kind Keeper, or Mr Linil)er- 
ham was prohibited, after three representations, as being too 
indecent for the stage. Dislike to indecency we are aj)t to think 
a somcwdiat ludicrous pretext to be made by Restoration play- 
goers, and probably there was .some other reason for the sacrifice 
of Limherham ; still there is a certain savageness in the spirit 
of Dryden’s indecency which we do not find in his most licentious 
contemporaries. The undisciplined force of the man carried 
him to an excess from which more dexterous writers held back. 
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After the production of The Rival Ladies in 1663, Drydcn 
assisted Sir Rolx^rt Howard in the composition of a tragedy in 
heroic verse, The Indian Qmen, produced with great splendour 
in January 1664. He married Lady Elizabeth Howard, Sir 
Robert’s sister and daughter of the ist earl of Berkshire, on the 
ist of December 1663. T^ady Elizabeth's reputation was some- 
what compromised before this union, which was not a happy one, 
and there is some evidence for the scandal in a letter written by 
her before her marriage to Philip, 2nd earl of Chesterfield. The 
Indian Queen was a great success, one of the greatest since the 
reopening of the theatres. This was in all likelihood due much 
less to the heroic verse and the exclusion of comic scenes from 
the tragedy than to the magnificent scenic accessories — the 
battles and sacrifices on the stage, the spirits singing in the air, 
and the god of dreams ascending through a trap. The novelty 
of these Indian spectacles, as well as of the Indian characters, 
with the splendid Queen Zempoalla, acted by Mrs Marshall in 
a real Indian dress of feathers presented to her by Mrs Aphra 
Behn, as the centre of the play, was the chief secret of the success 
of The Indian Queen, These melodramatic properties were so 
marked a novelty that they could not fail to draw the town. 
Dryden was tempted to return to tragedy ; he followed up 
The Indian Queen with The Indian Emperor y or the Conquest of 
Mexico by the Spaniardsy which was acted in 1665, and also proved 
a success. 

But Dryden was not content with writing tragedies in rhymed 
verse. He took up the question of the propriety of rhyme in 
serious plays immediately after the success of The Indian Queen, 
in the ]>rcfiice to an edition (1664) of 77 zr Rwal Ladies, In that 
first statement of his case, he considered the. chief objectirm to 
the use of rhyme, i>nd urged his chief argument in its favour. 
Rliymc was not natural, some people had said : to which he 
answiTS that it is as natural as blank verse, and that much of 
its unnaturalness is not the fault of the rhyme but of the writer, 
who has not sufiicient command of language to rhyme easily. 
In favour of rhyme he has to say that it at once stimulates the 
imagination, and prevents it from being too dist'ursive in its 
flights. 

I luring the Great Plague, when the theatres were closed, .and 
Dryden was living at Gharlton, Wiltshire, at the seat of his 
father-in-law, the earl of Berkshire, he occupied a considerable 
part of his time in thinking over the principles of dramatic com- 
position, and threw his conclusions into the form of a dudoguc, 
which he called an Essay of Dramalick Poesie and published in 
1O68. The essay takes the form of a dialogue lx*tween Neander 
(Dryden), Eugenius ((harlcs, Lord Buckhurst, afterwards earl 
of Dorset), (rites (Sir K. Howard), and Lisideius (Sir C. Sedlcy), 
who is made responsible for the famous definition of a play as a 

just and lively image of human nature, representing its passions 
aii<l humours, and the changes of fortune to which it is subject, 
for the deliglfi and instruction of mankind.” Dryden’s form 
is of course l>orrowed from the ancients, and his main source 
is the critical work of Gorneille in the prefiices and discourses 
contained in tlie etlition of 1660, but he was well acquainted 
with the whole body of contemporary French and Spanish 
criticism. C rites maintains the superiority of the cla.ssical 
drama ; Li.sideius supports the exacting rules of French dramatic 
writing ; Neander defends the English drama of the preced- 
\\\\r, giuierations, including, in a long speech, an examination of 
Ik n Jonson’s SiL^it Woman. Neander argues, however, that 
I'iUglish drama has much to gain by the observance of exact 
nictlKuls of construction without abandoning entirely the liberty 
which I'higlish writers had always claimed. He then goes on to 
defend the use of rhyme in serious drama. Howard had argued 
against the use of rhyme in a “ preface ” to Four New Plays 
(1665), which had furnished the excuse for DrjMen’s essay. 
Howard replied to Dryden’s ess.ay in a preface to The Duke of 
Lerma (1668). Dryden at once replied in a masterpiece of 
sarcastic retort and vigorous reasoning, A Defence of an Essay of 
Dramaiique Poesie, prefixed to the second edition (1668) of The 
Indian Emperor, It is the ablest and most complete statement of 
his views about the employment of rhymed couplets in tragedy. 


Before his return to town at the end of 1666, when the theatres 
(which had been closed during the disasters of 1665 and 1666) 
were reopened, Dryden wrote a poem on the Dutch war and the 
Great Fire entitled Annus Mirahilis. The poem is in quatrains, 
the metre of his Heroic Stanzas in praise of Cromwell, which 
Dryden chose, he tells us, “ because he had ever judged it more 
noble and of greater dignity both for the sound and number 
than any other verse in use amongst us.” The preface to the 
poem contains an interesting discussion of what he calls wit- 
writing,” introduced by the remark that “ the composition of all 
poems is or ought to be of wit.” His description of the Great 
Fire is a famous specimen of this wit-writing, much more 
c.areless and daring, and much more difficult to sympathize 
with, than the graver conceits in his panegyric of the Pro- 
tector. In Annus Mirahilis the poet apostrophizes the newly 
founded Royal Society, of which he had been elected a member 
in 1662. 

From the reopening of the theatres in 1666 till November 
1681, the date of his Absalom and Achitophel, Dryden produced 
nothing but plays. The stage was his chief source of income. 
Secret Love, or the Maiden Queen, a tragi-comedy, produced in 
March 1667, was based on an episode in the Artamene, ou le 
Grand Cyrus of Mile dc Scudery, the historical original of the 
“Maiden Queen” being Christina, queen of Sweden. The pro- 
logue claims that the piece is written with pains and thought, 
by the exactest rules, with strict observance of the unities, 
and “ a mingled chime of Jonson’s humour and of C!orneille’s 
rhyme ” ; but it owed its success chiefly to the charm of Nell 
Gwyn's acting in the part of Florimel. It is noticeable that 
only the more passionate parts of the dialogue are rhymed, 
Drvden’s theory apparently being that rhyme is then demanded 
for the elevation of the stylcv His next play. Sir Marlin Mar-all, 
or the Feigned Innocence, an adaptation in prose of the duke 
of Newcastle’s translation of MolitVe’s UJfCtourdi, was produced 
at the Duke’s theatre, without the author's name, in 1667. It 
was about this time that Dryden became a retained writer 
under contrat't for the King’s theatre, receiving from it £300 
or £400 a year, till it was burnt down in 1672, and about £200 
for six years more till the beginning of 1678. His co-operation 
with Davenant in a new version (1667) of Shakespeare’s Tempest 
— for his share in which Dryden can hardly be pardoned on the 
ground that the chief alterations were happy thoughts of Dave- 
nant’s, seeing that he aflirms he never worked at anything with 
more delight — must also be supposed to be anterior to the 
completion of his contract with the Theatre Royal. He was 
engaged to write three plays a year, and he contributed only 
ten plays during the ten years of his engagement, finally ex- 
hausting the patience of his partners by joining in tlie composi- 
tion of a play for the rival house. In adapting VEumrdi, 
Diy den did not catch Moliere's lightness of touch ; his alterations 
go tow^ards making the comedy into a farce, l^^rhaps all the 
more on this account ^ 7 > Marlin Mar-all had a great run at 
the theatre in Lincoln’s Inn Fields. There is always a certain 
coarseness in Dryden’s humour, apart from the coarseness of 
his age. — ^a certain forcible roughness of touch which belongs 
to the character of the man. His An Evetiing's L<we, or the Mock 
Astrologer, an adaptation from Le Feint Astrologue of the younger 
('orneillc, produced at the King’s theatre in 1668, seemed to 
Pepys “ very smutty, and nothing so good as The Maiden Queen 
or The Indian Emperor of Dryden’s making.” Evelyn thought 
it foolish and profane, and was grieved “ to see how the stage 
was degenerated and polluted by the licentious times.” Ladies 
a la Mode, another of Dryden’s contract comedies, produced in 
1668, was “ so mean a thing,” Pepys says, that it was only once 
acted, and Dryden never published it. Of his other comedies. 
Marriage a la Mode (produced 1672), The Assignation, or Love 
in a Nunnery (1673), The Kind Keeper, or Mr Limberham (1^78), 
only the first was moderately successful. 

While Dryden met with such indifferent success in his willing 
efforts to supply the demand of the age for low comedy, he 
struck upon a really popular and profitable vein in heroic 
tragedy. Tyrannic Love, or the Royal Martyr, a Roman play 
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dealing with the persecution of the Christians by Maximin, in 
which St Catherine is introduced, and with her some supernatural 
machinery, was produced in 1669. It is in rhymed couplets, 
but the author again did not trust solely for success to them ; 
for, besides the magic incantations, the singing angels, and the 
view of Paradise, he made Nell Gwyn, who had stabl^ed herself 
as Valeria, start to life again as she was being carried off the 
stage, and speak a riotous epilogue, in violent contrast to the 
serious character of the play. Almanzor and Almahide, or ihe 
Conquest of Granada, a tragedy in two parts, was written in 1669 
to 1670. The historical background is taken chiefly from Mile de 
Scudery’s romance of Almahide, but Dryden borrows freely from 
other books of hers and her ro’ntemporaries. This piece seems 
to have given the crowning touch of provocation to the wits, 
who had never ceased to ridicule the popular taste for these 
extravagant heroic plays. Dryden almost inviU^d burlesque 
in his epilogue to the second part of The Conquest of Granada, 
in which he charged the comedy of the Elizabethan age with 
coarseness and mechanical humour, and its conceptions (»f 
love and honour with meanness, and claimed for his own time 
and his own plays an advance in these respects. The Rehearsal, 
written by the duke of Buckingham, with the assistance, it 
was said, of Samuel Butler, Martin Clifford, Thomas Sprat and 
others, and produced in 1671, was a severe and just punishment 
for this boast. Davenant was originally the hero, but on his 
death in i6b.S the satire was turned upon Dryden, who is here 
unmercifully ridiculed under the name of Bayes, the name being 
justified by his appointment in 1670 as poet laureate and historio- 
grapher to the king (with a pension of £300 a year and a butt 
of canar}' wine). It is said (bat. The Rehearsal was begun in 
1663 and ready for representation before the plagia?. But this 
prolwibly only means that Buckingham and his friends liad 
resolved to Inirlescjue the absurdities of Davenant’s oprratic 
heroes in The Sic^e of Rhodes, and the extravfvgant heroics of 
The Indian Queen, Materials accumulated upon them as the 
fashion continued, and by the time Dryden had produced his 
Tyrannic Tjwe, and his Conquest, of Granada, he had so established 
himself as the chief offender as to become naturally the central 
figure of the burlesque. Later Dryden fully avenged himself 
on Buckingham by his portrait of /imri in Absalom and Achito- 
phel, Tlis immediate reply is contained in the preface “Of 
lTerf)ic. Plays ** and the “ Defence of the Efiilogue," printed in 
the first edition (1672) of his Conquest of Granada, In these, so 
far from laughing witli liis censors, he addresses them from the 
eminence of success. “ But I have already swcipt the sta.k(?s ; 
and, with the common good fortune of prosperous gamesters, 
can be content to sit quietly; to hear my fortune cursed by some, 
and iny faults arraigned hy others, and to suffer lioth witlanit 
reply.'* ll(*roic verse, he assures them, is so established that few 
tragedies are likely henceforward to be written in any other 
metre. In the course of a year or two The Conquest of Granada 
was attacked also by PHkanah Settle, on whom Drj^den revenged 
himself later, making him the “ Doeg ” of the second part of 
Absalom and Achitophel. 

His next trage^dy, Amhoyna (1673), an exhibition of c'^rtain 
atrocities committed by the Dutch on Pmglish merchants in 
the East Indies, put on the stage to inflame the public mind in 
view of the Dutch war, was written, wdth the exception of a few 
passages, in prose, and those passages in blank verse. An opera 
which he WTote in rhymed couplets, called The State of Innocence, 
and Fall of Man, an attempt to turn part of Paradise Lost into 
rhyme, as a proof of its superiority to blank verse, was prefaced 
by an “Apology for lleroique Poetry and Poelique Licence,** 
and entered at Stationers* ITall in 1674, but it was never acted. 
The redeeming circumstance about the performance is the 
admiration professed by the adapter for his original, which he 
pronounces “ undoubtedly one of the greatest, most noble and 
most sublime poems w^hich cither this age or nation has pro- 
duced.*’ Diy’^den is said to have had the elder poet's leave “ to 
tag his verses.” In Auren^zehe, which was Dry den’s last, and 
also his best, rhymed tragedy, he borrowed from contemporary 
histoi}’^, for the Great Mogul was still living. In the prologue 
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I he confessed that he had grown weary of his long-loved mistress 
rhyme and retracted, with characteristic frankness, his disparag- 
ing contrast of the Elizabethan with his own age. But the stings 
of The Rehearsal had stimulated him to do his utmost to justify 
his devolitin to his mistress, and he claims that Aurengzehe is 
“ the most correct** of his plays. It was entered at Stationers* 
Hall and probably acted in 1675, and published in the following 
year. 

After the production of Aurengzebe he seems to have rested 
for an interval from writing, enal)l(Ml to do so, probably by an 
additional pension of £100 granted to him by the king. During 
this interval he w'ould seem to have reconsidered the principles 
of dramatic composition, and to have made a particular study of 
the works of Shakespeare. The fruits of this appeared in All 
for L(we, or the. Woiid Well Lost, a version t*f the story of Antony 
and Cleopatra, produced in 1678, which must be regarded as 
a very remarkable departure for a man of his iige, and a wonderful 
proof of undiininishtid openness and plasticity of mind. In his 
previous writings on dramatic theory, Dryden, while admiring 
thtj rhyme of the Eninch dramatists as an advance in art, did 
not give unqualified praise to the regularity of their plots ; he 
was disposed to allow the irregular structure of the l^lizabethan 
dramatists, as being more favourable to variety both of action 
and ot character. But now, in frank imitation of Shakespeare, 
he abandoned rhyme, and, if we might judge from All for Lcroe, 
and the precepts laid down in his “ Grounds of Criticism in 
'fragedy,** prefixed to 2 'roilus and Cressida (1^79), the chief 
point in which he aimi‘d at excelling the h'dizabethans was in 
giving greater unity to his plot, lie upheld still the siqMTiority 
of Shakespeare to the b'rench dramatists in the delineation of 
character, but he thriught that the scope of the action might be 
n^stricted, and the j>arts bound mon* closely together with 
advantage. All for Ltme and Antony and (leopalra arc two 
excellent plays for the comparison of the tw<i methods. Dryden 
gave all his strength to All for Ijwe, writing the play for himself, 
as he said, and not for the publi(\ ('arrying out the idea ex- 
pressed in the tithi, he represents the two lovers as iHiing more 
entirely under the dominion of love than Shakespeare's Antony 
and ('leopaira. Shakespeare/s Antony is moved by other im- 
pulses than the passion for Cleopatra ; it is his master motive, 
but it has to maintain a struggle for su[)remacy ; “ Roman 
thoughts *’ strike in uj)on him even in the very height of the 
enjoyment of his mistress's love, he chafes under the yi)ke, and 
breaks away from her of his own impulse at the call iif spontane- 
ously reawakened ambition. Dryden’s Antony is so deeply sunk 
in love that no other impulse has power to stir him ; it lakes 
much persuasion and skilful artifice to detach him from Cleopatra 
even in thought, and his soul returns to her violently befc;re the 
rupture has becai completed. On the other hand, Dryden’s 
Cleopatra, is so comph^tely (mslaved by love for Antony that she 
is incapable of using the calculated (’aprices and meretricious 
coquetries which Shakirspcare's Cleopatra deliberately practises 
as the highest art of love, the surest way of maintaining her 
empire over her great captain’s heart. It is with difliculty that 
Dryden’s ('leopatra will agrees, on the earnest solicitation of a 
wily eounscllf>r, to feign a liking for Dolabella to excite Antony*s 
jealousy, and she cannot keep up the pretence through a few 
sentences. I’he charaerters of the two Iovcts are thus very much 
contracted, indeed almost overwhelmed, Iwaieath the jiressure of 
the one ruling motive. And as Dryden thus Inti-oduccs a greater 
regularity of character into the drama, so iu? also very much 
contracts the action, in order to give probability to this temporary 
subjugation of individual character. 1 'hc action of Drydcai’s 
pla}' takes place wholly in Alexandria, within the compass of 
a few davs ; it does not, like Shak(!spear(;*s, extend over sevt.*ral 
years, and present iTiccssant changes of scene. Dryden cliooses, 
as it were, a fragment of a historical action, a single moment 
during which motives play within a narrow' circle, the culminating 
point in the relations between his two personages. He devotes 
his whole play, also, to those relations ; only what bears upon 
them is admitted. In Shakesjjeare’s play we get a certain 
historical perspective, in which the love of Antony and Cleopatra 
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appears in its true proportions beneath the firmament that 
overhangs human affairs. In Dryclen's play this love is oiir 
universe ; all the other concerns of the world retire into a 
shadowy, indistinct background. If we rise from a comparison 
of the plays with an impression that the Elizabethan drama is a 
higher type of drama, taking Dryden’s own definilion of the 
word as “ a just and lively image of human nature/’ wc rise also 
with an impression of Dry den’s power such as wc get from 
nothing else that he had wTitten since his Heroic Stanzas, twenty 
years before. 

It was twelve years before Drydcn produced another tragedy 
worthy of the power shown in All for Love. Don Sebastian was 
acted and pui)lished in 1690. In the interval, to sum up briefly 
Dryden’s work as a dramatist, he wrote Oedipus (pr. J679) and 
The Duke of Guise (pr. 16.S3) in conjunction with Nathaniel Lee ; 
Troilus and Cressida (1679) ; The Spanish Friar (1681) ; Alhioft 
and Albanius, an opera (1685) ; Amphitryon (1690). In Troilus 
and Cressida he follows Shakespeare closely in the plot, but the 
dialogue is rewTitten throughout, and not for the better. The 
versification and the language of the first and the third acts of 
Ot’diptiSy winch with the general plan of the play were Dryden’s 
contribution to the joint work, bear marked evidence of his 
recent study of Shakespeare. The Duke of Guise provided an 
obvious parallel with contemporary English politics. Henry III. 
was iilentified with (!harles II., and Monmouth with the duke. 
The lord chamberlain refused to license it until the political 
situation was less disturbed. The plot of Don Sebastian is more 
intricate than that of All for Imvc. It has also more of the 
characteristics of his her<nc dramas ; the extravagance of 
sentiment and the suddennc’ss of impulse remind us occasionally 
of The Indian Emperor ; but the characdxTS are much more 
claboratcl)^ studied than in Dryden’s earlier plays, and the verse 
is sinewy and powerful. It would be fliflicult to say whether Don 
Sebastian or All for Love is his best play ; they share the j)alm 
between them. l)r)’(I(?n’s subsequent plays are not remarkable. 
'Fheir titles and dates arc — King Arthur, an opera (1691), for 
which Purcell wrote the music ; Cleomenes (1692) ; L(n^e 
Triumphant (1694). 

Soon after 1 )ryden\s abandonment of heroic couplets in tragedy, 
he found new and more congenial work for his favourite instru- 
ment in satire. As usual the idea was not original to Dryden, 
though he struck in with his majestic step and energy divine, 
ami immediaUdy took the lead. The pioneer was Mulgrave in 
his Essay on Satire^ an attack on Rochester and the court, 
which was circulated in MS. in 1679. Dryden himself was 
suspected of the authorship, and it is not impossible that he gave 
.some help in revising it ; l)ut it is not likely that he attacked 
the king on whom he was dependent for the greater part of his 
income, and Mulgrave in a note to his Art of Poetry in 1717 
ex])rcssly asserts Dryden’s ignorance. Dr>^den, however, was 
attacked in Rose Street, (\)vent (larden, and severely cudgelled 
by a company of ruffians who wttc generally supposed to have 
been hired by Rochester. In the same year Oldham’s satire on 
tluj Jesuits had immense popularity, chiefly owing to the excite- 
ment about the Popish plot. Dryden took the field as a satirist 
towards the close of i6Si , on the side of the court, at the moment 
when Shaftesbury, baffled in his efforts to exclude the duke of 
\"ork from the throne as a papist, and .secure the succession of 
the duke of Monnputh, w'as wailing his trial for high treason. 
Absalom and Achiiophel produced a great stir. Nine editions 
were sold in rapid succession in the course of a year. There was 
no compunction in Dryden’s ridicule and in^ectivc. Delicate 
wit was not one of Dryden’s gifts ; the motions of his weapon 
were sweeping, and the blows hard and trenchant. The advan- 
tage he had gained by his rec'cnt studies of character was fully 
used in his portraits of Shaftesbury and Iluckingham, Achitophel 
and Zimri. In these portraits he shows considerable art in the 
intnxluction of redeeming traits to the general outline of 
malignity and depravity. It is not impossil)le that the fact 
that his pension had not been paid since the beginning of 1680 
weighed w'ith him in writing this satire to gain the favour of the 
court. In a play produced in 1681, The Spanish Friar, he had 


written on the other side, gratifying the popular feeling by 
attacking the Roman Catholic priesthood. 

Three other satires followed Absalom and Achiiophel, one of 
them hardly inferior in point of literary power. The Medall ; a 
Saiyre against Sedition (March 1682) w^as written in ridicule of 
the medal struck to commemorate Shaftesbury’s acquittal. 
Then Dryden had to take vengeance on the literary champions 
of the Whig party who had opened upon him with all their 
artillery. Their leader, Shadwell, had attacked him in The 
Medal of John Bayes, which Dryden answered in October 1682 
by Mac Flccknoc, or a Satyr upon the True-'Blcw Protestant Poet, 
T.S. This satire, in which Shadwell filled the title-role, served 
as the model of the Dunciad. To the second part of Absalom 
and Achitophel (November 1682), w'rittcn chiefly by Nahum Tate, 
he contributed a long passage of invective against Robert 
Eerguson, one of Monmouth’s chief advisers, Elkanah Settle, 
Shadwell and others. Peligio Laid, which appeared in the same 
month, though nominally an exposition of a layman’s creed, 
and deservedly admired as such, was not without a political 
purpose. It attacked the Papists, but declared the “ fanatics ” 
to be still more dangerous. 

Dr>Mlen’s next poem in heroic couplets was in a different strain. 
On the accession of James, in 1685, he became a Roman Catholic. 
There has been much discussion as to whether this conversion 
was or was not sincere. It can only be said that the coincidence 
bcaween his change of faith and his change of patron was sus- 
picious, and that i)rydcn’s character for con.sistcncy is certainly 
not of a kind to quench su.spicion. The force of the ( oincidence 
cannot be removed by such j)lea.s as that Ins W'ife had been a 
Roman Catholic for several years, or that he w^as converted by 
his son, who was converted at (‘am bridge, even if there were 
any evidence for these statements. Scott defended Dryden's con- 
version, as Macaulay denounced it, from party motives. It is 
w'orth while, however, to notice that in his earlier defence of the 
English Church he exhibits a desire for the definite guidance of a 
presumably infallible creed, and the case for the Roman Church 
brought forward at the time may have appeared convincing to a 
mind singularly open to new impressions. At the same time 
nothing Ciin be clearer than that Drj-den always regarded his 
literary powers as a means of .sul)sistencc, and had little scruple 
about accepting a brief on any side. The Hind and the Panther^ 
published in 1687, is an ingenious argument for Romiui Catholi- 
cism, put into the mouth of “a milk-white hind, immortal and 
uncliangcd.” There is considerable beauty in the picture of this 
tender creature, and its enemies in the forest are not spared. 
One can understand the admiration that the poetn rcc'eived 
when such allegories were in fashion. It was the chief cause 
of the veneration with whit:h Dryden was ntgaided by Pope, 
who, himself educated in the Roman ("alholic faith, was taken 
as a boy of twelve to see the veteran poet in his chair of honour 
and authority at Wills's coffee-house. It was also very open to 
ridicule, and was treated in this spirit by Prior and Montagu, the 
future earl of Halifax, in The Hind and the Panther transversed 
to the story of the Country Mouse amt the City Mouse. Dryden's 
other literar\' services to James were a savage reply to Stilling- 
fleet — who liad attacked tw-o papers published by the king 
immediately after his accession, one said to have been written 
by his late brother in advocacy of the C!hiirch of Rome, the 
other by his late wife explaining the reasons for her conversion — 
and a translation of a life of Xavier in pro.se. He had written 
also a panegyric of Charles, Threnodia Augustalis, and a poem 
in honour of the birth of James 11 . ‘s heir, under the title of 
Britannia rediviva (168S). 

Dryden did not abjure his new faith on the Revolution, and 
.St) lost his office and pension as laureate and historiographer 
royal. Eor this act of constancy he deserves credit, if the new 
powers w'ould have considered his services worth having after 
his frequent apostasies. His rival Shadwell reigned in his stead. 
Dryden was once more thrown mainly upon his pen for support. 
He turned again to the stage and WTOte the plays already enumer- 
ated. A great feature in the last decade of bis life was his 
translations from the classics. Ovid^s Epistles translated appeared 
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in 1680; and numerous translations from Virgil, Horace, 
Ovid, Lucretius and Theocritus appeared in the four volumes 
of Miscellany Poems - Miscellany Poems (1684), Sylvac (1685), 
Examen poeticum (1693), Annual Miscellany (1694 by the 
“most eminent hands'*); in 1693 was published the verse 
translation of the Satires of Juvenal and of Persius by “Mr 
Dryden and several other eminent hands,’* w^hich contained his 
“ Discourse concerning the Original and Progress of Satire ” ; 
and in 1697 Jacob Tonson published his most important transla- 
tion, The Works of VirgiL The book, wdiich was the result of 
three years* labour; was a vigorous, rather than a close, rendering 
of Virgil into the style of Dryden. Among other notable poems 
of this period are the two “ Songs for St ('ecilia’s Day,*’ written 
for a London musical society for 1687 and 1697, and published 
separately. The second of these is the famous ode on “ Alex- 
ander’s Feast.” The well-known paraphrase of Veni, Creator 
Spiritus was posthumously printed, and his “ Ode to the memory 
of Anne Killigrew,” called by Dr Johnson the noblest ode in the 
language, was written in 1686. 

11 is next work was to render some of Chaucer’s and Boccaccio’s 
tales and Ovid’s Metamorphoses into his own verse. These trans- 
lations appeared in Novemlx'r 1699, a few months before his 
death, and are known by the title of Fables, Ancient and Modern. 
The preface, which is an admirable example of Dryden’s prose, 
contains an excellcTd appreciation of (Chaucer, and, incident- 
ally, an answer to Jeremy Collier’s attack on the stage. Thus 
a large portion of the closing years of Dryden’s life w'as spent 
in translating for bread, lie had a windfall of 500 guineas from 
Lord Abingdon for a poem on the death of his wife in 1691, 
and he received liberal presents from his cousin John Driden 
and from the duke of Onnonde, but generally he was in con- 
siderable pecuniary straits. Besides, his three sons held various 
posts in the service of the pope at Rome, and he could not 
well be on good terms with both courts. However, he was not 
molested in London l)y the goveriirrient, and in private he was 
treated with the respect due to his old age arul his admitted 
position as the greatest of living English poets. Tie held a small 
court at Wills’s cofTee-house, where he spent his evenings ; 
here he had a chair by the fire in winter and by the w'indow- in 
summer ; Congreve, Vanbrugh and Addison were among his 
admirers, and here Pope saw the old poet of whom he was to be 
tlie most brilliant disciple. He died at his house in Cicrrard 
Stn?et, I.ondon, on the i.st of May 1700 and was buried on the 
13th of the month in Westminster Abbey. Dryden 's portrait, 
by Sir (j. Kneller, is in the National lA)rtrait Cialiery. 

BiULiooKAi'iiY. 77*^ Camcdics^ Trai^edics and Operas written by 
John Dryden^ Esq. (2 vols., 1701) was ]iulilislu^d by Tonsfm, wlio 
also issued the poet’s Dfamatkk (<> vols., 1717), edited 

by Congreve. Poems on Various Occasions and Translations from 
Several Authors (1701), also] ml )1i.shed by Tonson, was veryineoinplete, 
and although other editon.s followed was no satisfactory col- 

lection until the (slition of thi^ Works (18 vols., 1808, 2ud ed. 1821) 
by Sir \Va!t(?r Scott, who stipjdied lii.slorical and critical notes with a 
life of the author. Tin's, ;is revised and corrected b\- (J. Saintsbury 
(18 vols., Edinburgh, 1882 181)3), remains the standard edition. 
His Critical and Al isrella neons Prose Works (4 vols., i8<k>) were 
editc!d by Edmund Malone, who ccjllected industriously the materials 
for a life of Dryden. ('oiivi-nient partial modem editions are tlie 
Poetieal II’nrAs ((jlobe edition, 1870) edited by W. D. t'hristie with 
an excellent “ life ” ; The Best Plays of John Dryden (Mermaid 
series, 2 vols.), edited by G. Saintsbury; and Essays of John Dryden 
(2 vols., 1900, Oxford), edited by W. 1*. Ker. Besides the critical 
and biograj>hical matter in these editions sere Dr Johnson’s Lives 
of the Poets ; Dryden (English Men of Letters .stiries, 1881), by (L 
Saintsbury ; A. 'Beljame, Le Public et Ics hommes de lettres en An^lc- 
terre j66o (2nd ed. Paris, 1897) ; A. W. Ward, History of 

English Dramatic Literature (new ed. iSyg), vol. iii. pp. 34^»*392 ; 
J. Churton Collins, Essays and Studies', W. |. Coiirthopo, History 
of English Poetry ^ vol. iv. (hk> 3), chap. xi\\ , and L. N. (!hase. 
The English Heroic Play (New York, 1903). See also ENr.i.i.sn 
LiTKRATUKi:. (W. M. ; M. Br.) 

DRYOPITHECUS (Cir. Spus, oak, trf^i/icos, apt*, “ the ape t»f the 
oak-woods ”), the name of an extinct ape or monkey from 
Miocene deposits of France, lielieved to be allied to the babo(»ns, 
but perhaps with some affinity to the higher ape.s. 

DRY ROT, a fungoid disease in timber which occasions the 
destruction of its fibres, and reduces it eventually to a mass of dry 
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dust. It is produced most readily in a warm, moist, stagnant 
atmosphere, wdiile common or wet rot is the result of the exposure 
of wood to repeated changes of climatic conditions. The most 
formidable of the dry rot fungi is the species MeruUus lacrymans, 
which is particularly destructive of coniferous wood ; other 
species are Polyporus hyhridus, which thrives in oak-built ships, 
and P. destructor and fhelephora puteana, found in a variety of 
wooden structures. 

The felling of trees when void of fresh sap, as a means of obviat- 
ing the rotting of timber, is a practice of very ancient origin. 
Vitruvius directs (ii. cap. 9) that, to secure good timber, trees 
should l)e cut to the pith, so us to allow of the escape of their 
sap, which by dying in the wood would injure its quality ; also 
that felling should take place only from early autumn until the 
end of winter. The suj)po.sed superior quality of wood ('ut in 
w'inter, and the early practice in England of felling oak timber at 
that season, may be inferred from a statute of James J., which 
enacted “ that no person or persons shall fell, or eau.se to be felled, 
any oaken trees meet to be barked, when bark is worth 2s. a cart- 
load (timber for the needful building and reparation of liou.ses, 
ships or mills only excepted), but between the first day of April 
and last day of June, not even for the king's use, out of barking 
time, except for building or repairing his Majesty's houses or 
ships.” In giving teslimony liefore a committee of the House 
of Commons in March 1771, Mr Barnard of Deptford ex])re.sscd 
it as his opinion that to secure dural )Ic timber for shipliuilding, 
trees should be barked in spring and not felled till the succeeding 
winter. In France, so long ago as 1669, a royal decree limited 
the felling of limber from the 1st of October to the j ^th of April ; 
and, in an order i.ssued to the commissioners of forests, Napoleon 
J. directed that the felling of naval timber should lake place only 
from November 1 to March 15, and during the decrease of the 
moon, on account of the rapid decay of limber, through the 
fermentation of its sap, if cut at other seasons. The burying 
of wood in W'ater, which dissolves out or alters its pnlreseible 
constituents, has long been practised as a mc'ans of .seasoning. 
The old “ R(‘sisl.ance ” frigate, which went down in Malta 
harbour, remained under water for some months, and on being 
raised was found to be (aitirely freecl from the dry rot fungus that 
had prcviou.sly covered her; similarly, in the ship “ Kd(?n,” 
the progress of rot w'sis completely arrested by iS months* 
.submergence in Flymouth Sound, so that after remaining a 
year at lH»me in excellent condition she was .sent out to the 
East Indies. Tt was an ancient practice in lOngland to place 
timber for thrashing-floors and oak planks for wain.seotting in 
running water to season them. Whale and other oils have been 
recommended for the i)reservation of wood ; and in 1737 a 
patent for the employment of hot oil was taken otit by a 
Mr Emerson. 

For the modern ]n’oi’esso.s of ])rcs(rr\iii]' timber .sec Ttmukr. 

DUALISM (from rare Lat. dualis, ecmlaining two, from duo), 
a philo.sophical term aj)T)lif^d to all theories which attempt to 
explain facts by refen*nce to two coexistent prinri])les. 'The 
term jflays an imf)ortant part in mc^laphysical, ethical and 
thciological speculation. 

In Mela physics. — Meta])hysical dualism ])ostiilales the eter- 
nal coexi.sitfnce. of mind and matter, as opposed to monism 
both idealistic and materialistic. 'J’wo fcirms of this dualism 
are held. On the one hand it is said that mind and matter 
are absolutely heterogeneous, and, therefore, that any causal 
relation between them is ex hypolhesi impossilfle. On the other 
hand is a hypothetical dualism, according to which it is held 
that mind cannot bridge over the chasm so far as to hum matter 
in itself, though it is compelled by its owm laws of cause and 
c*fTect to postulate matter as the origin, if not the motive cause, 
of its sensations. It follows that, for the thinking mind, matter 
is a necessary- hypothesis. Hence the theory' is a kind of monism, 
inasmuch as it confessedly does not assert the (‘xislenc(! of matter 
save as an intellectual postulate for the thinking mind. Matter, 
in other words, must be assumed to exist, though mind cannot 
know it in itself. P>om this question th<Te emerges a second 
and more diflicult problem. Consciousness, it is held, is of two 
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main kinds, sensation and reason. Sensation alone is insufiicient 
to explain all our intellectual phenomena; all sensation is 
momentary and individual (cf. Empiricism). How then are we 
to account for memory and the principles of necessity, similarity, 
universality ? It is argued that there must be in the mind an 
enduring, primary faculty whereby we retain, compare and 
group the presentations of sense. This faculty is a prioriy 
transcendental, and entirely separate from all the data of ex- 
perience and sense-perception. Here then we have a dualism 
within experience. The mind is not to be regarded as a sensitized 
film which automatically records the impressions of the senses. 
It contains within itself this modifying critical faculty which 
reacts upon and arranges the sense-given presentations. 

In ICihics and Theology, — In the domain of morals, dualism 
postulates the separate existence of Good and Evil, as principles 
of existence. In theology the appearance of dualism is sporadic I 
and lias not the fundamental, determining importance which it | 
has in metaphysics. It is a result rather than a starting-point. 
The old Zoroastrianism, and those Christian sects {e,g, Mani- 
chaeism) which were influenced by it, postulate two contending 
deities Ormuzd and Ahriman (Good and Evil), which war 
against one another in influencing the conduct of men. So, in 
Christianity, the existence of Satan as an evil influence, antago- 
nistic to Go(l, involves a kind of dualism. But generally speaking 
this dualism is permissive, inasmuch as it is always held that God 
will triumph over Satan in His own time. So in Zoroastrianism 
the dualism is not ultimate, for Ahriman and Ormuzd are 
represented as the twin sons of Zervana Akarana, i,e, limitless 
time, wherein both will be finally absorbed. The postulate of an 
Evil Being arises from the difficulty, at all times acutely felt by 
a certain type of mind, of reconciling the existence of evil with 
the divine attributes of perfe^'t goo(Jncss, full knowledge and 
infinite power, John Stuart Mill {Essay on Religion) preferred 
to disbelieve in the omnipotence of God rather than forgo the 
belief in His goodness. It follows from sui;h a view that Satan 
is not the creation of God, but rather a yxjwer coeval in origin, 
over whose activity God has no absolute control. 

In -Dualism is also used in a special theological 

sense to describe a doctrine of the Nestorian heresy. According 
to this doctrine the [icrsonality of (lirist is twofold ; the divine 
Logos tl wells as a distinct personality in the man JesuS Christ, 
the union of the two natures being anah^gous to the relation 
between the Ireliever and the indwelling Holy Spirit. 

History of the J )oetrinc, earliest European thinkers 

(see Ionian Scuooi, of Philosophy) endeavoured to reduce 
all the facts of the universe to a single material origin, such as 
Fire, Water, Air. It is only gradually that there appears any 
recognition of a spiritual principle exercising a modifying or 
causal influence over inert matter. Anaxagoras was the first 
to postulate the existence of Reason (voes) as the source of 
change and progress. Yet even he did not conceive this Reason 
as incorporeal ; it was in reality only the most highly rarefied 
form t>f matter in existence. In Plato for the first time we find 
a truly dualistic conception of the universe. Asserting that 
Ideas alone r(;ally exist, he yet found it necessary to postulate 
a second pirinciple of not-being, the groundwork of sensuous 
existence and of imperfection and evil. Herein he identified 
metaphysics and ethics, combining the good with the truly 
existent and evil with the non-existent. Aristotle rebels against 
this conception anti substitutes the idea of irpuiri; vXtf and develop- 
ment. Nevertheless he does not esca|w from the dualism of 
Form and Matter, i'«cs* and vAr;. The scholastic philosophers 
naturally held dualistic views resulting from their extreme 
devotion to formalism. This Iflind dualism found its natural 
consequence in the re\'olt of the Renaissance thinkers, Bruno 
and Paracelsus, who asserted the unity of mind and matter in 
all existence and were the precursors of the more intelligent 
monism of Leibnitz and the scientific metaphysics of his suc- 
cessors. The birth of modern physical science on the other 
hand in the investigations of Bacon and Descartes obscured the 
metaphysical issue by the predominance of the mechanical 
principles of natural philosophy. They attempted to explain 


the fundamental problems of existence by the unaided evidence 
of the new natural science. Thus Descartes maintained the 
absolute dualism of the res cogitans and the res extensa. Spinoza 
realized the flaw in the division and preferred to postulate 
behind mind and matter a single substance {unica substantia) 
while Leibnitz explained the universe as a harmony of spiritual 
or semispiritual principles. Kant practically abandons the 
problem. He never really establishes a relation between pure 
reason and things-in-themselves {Dinge an sich), but rather seeks 
refuge in a dualism within consciousness, the transcendental 
and the empirical. Since Kant there are, therefore, two streams 
of dualism, dealing, one with the radical problem of the relation 
between mind and matter, the other with the relation between 
the pure rational and the empirical elements within consciousness. 
To the first problem there is one obvious and conclusive answer, 
namely that matter in itself is inherently unthinkable and comes 
within the vision of the mind only as an intellectual presentation. 
It follows that philosophy is in a sense both dualist and monist ; 
it is a cosmic dualism inasmuch as it admits the possible existence 
of matter as a hypothesis, though it denies the possibility of any 
true knowledge of it, and is hence in regard of the only possible 
knowledge an idealistic monism. It is a self-destructive dualism, 
a confessedly one-sided monism, agnostic as to the fundamental 
problem. To the second problem there are two main answers, 
that of Associationism w^hich denies to the mind any a priori 
existence and asserts that sensation is the only source of know- 
ledge, and that which admits the existence of both transcen- 
dental and empirical knowledge. 

DUALLA, one of the principal negro peoples of Cameroon 
e.stuary, West Africa. When the Germans established themselves 
in that region, the Dualla were under many petty chiefs, whose 
domains were usually restricted to one village. Over these were 
two greater chiefs, Bell (Mbeli) and Akwa, representing the 
principal families of the tribe. I'he Dualla are physically a 
fine race. They are proud of their racial purity, and it was 
formerly usual for all half-caste children to be strangled at birth. 
The Dualla tattoo themselves, the women the whole body, the 
men the face only. They also pull out their eyelashes, which 
tliey believe prevent sharp sight. The monarchical system is 
more developed among the Dualla than any other of the peoples 
of Cameroon. The kings, many of whom have grown rich through 
trade, reUiin part of their former power, subject to the German 
government. The Dualla, who arc laborious, industrious and 
capable of great physical endurance, are great traders and are 
proportionately prosperous. The avenige price for a wife among 
the Dualla is from £90 to £120 ; but sometimes a great deal more 
is paid. Girls are usually betrothed young and may be divorced 
if sterile. The penalty for adultery is a fine imposed on the 
seducer; if he cannot pay he becomes the husband’s .slave, 
(.annibalism as a religious rite was formerly common among 
the Dualla. All accessions to power were preceded by a sacrifice, 
a king having no authority till his hands were stained wdth blood. 
Tlie religion is fetish blended w'ith ancestor-worship, and certain 
secret societies exist among them which seem to have a religious 
connexion. The dead are buried within the hut, which is aban- 
doned shortly afterwards ; slaves were formerly buried with 
men of imjmrtance. Missionary efforts have yielded many 
j converts, and some churches have been built. Many of the 
1 natives can read. The Dualla are in possession of an interesting 
code, in accordance with whicli messages can be sent and even 
j conversations naiintaincd by means of drums, or rather gongs, 
giving two notes. (Sec Cameroon.) 

DU BARRY, MARIE JEANNE B£CU, Comtesse (1746- 
1793), French adventuress, mistress of Louis XV., was the 
natural daughter of a poor w'oman of Vaucouleurs, and was 
born there on the 19th of August 1746. Placed in a convent in 
Paris at an early age, she received a very slight education, 
learning little but the catechism and drawing ; and at the age 
of sixteen entered a milliner’s shop in the rue St Honors. Subse- 
quently she lived as a courtesan under the name of Mdlle Lange. 
Her great personal charms led the adventurer Jean, comte du 
Barry, to take her into his house in order to make it more 
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attractive to the dupes whose money he won by gambling. Her 
success surpassing his expectations, his hopes took a higher 
flight, and through I.ebel, valet dc chambre of Louis XV., and 
the due de Richelieu, he succeeded in installing her as mistress 
of the king. In order to present her at court it was necessary to 
find a title for her, and as (!ount Jean du Barry was married 
himself, his brother Guillaume offered himself as nominal 
husband. The comtesse du Barry was presented at court on 
the 22nd of April 1769, and became official mistress of the king. 
Her influence over the monarch was absolute until his death, 
and courtiers and ministers were in favour or disgrace with him 
in exact accordance with her wishes. The due dc Choiscul, who 
refused to acknowledge her, was disgraced in 1771 ; and the 
due d’Aiguillon, who had the reputation of being her lover, 
took his place, and in concert with her governed the monarch. 
Louis XV. built for her the magnificent mansion of I.uciennes. 
At his death in 1774 an order of his successor banished her to 
the abbey of Pont-aux-Dames, near Meaux, but, the queen 
interceding for her, the king in the following year gave her 
permission to reside at Luciennes with a pension. Here she led 
a retired life with the comte de Cosst^-Brissac, and was visited 
there by Benjamin Franklin and the emperor Joseph IT., among 
many other distinguished men. Having gone to England in 1 792 
to endeavour to raise money on her jewels, she was on h(T return 
accused l)eforc the Revolutionary Tribunal of having dissipated 
the treasures of the state, conspired against the republic, and 
worn, in T.ondon, “ mourning for the tyrant.” She w'as con- 
demned to death on the 7 th of December 1793, Ixiheadcd 
the same evening. Her contemjwraries, scorning her low birth 
rather than her vices, attribubxl to her a malicious prilitical role 
of which she was at heart incapable, and have done scant justice 
to her quick wit, her frank but gracious manners, and her seduc- 
tive beauty. The volume of Lettres el Anecdotes (1779) w'hicli 
bears her name was not written by her. 

See E. and J. dr Goncourt, La du Harry (Paris, 1880) ; C. Viitd, 
Histoire dc ^^adan^e tin Harry (1882-1883), biisrd on soiircu*s ; K. 
Dou}j;las, The Life and Times of Madame du Harry (T.^ondon, i89(j). 

DU BARTAS, GUILLAUME DE SALUSTE, Seigneur (1544- 
1590), French poet, was born near Audi in 1544. He was 
employed by Tfenry IV. of France in England, Denmark and 
Scotland ; and he commanded a troop of horse in Gascony, 
under the marshal de Martingan. He was a convinced Huguenot, 
and cherished th(^ id(?a of writing a great religious epic in which 
biblical characters and Christian .sentiment were to .supplant 
the pagan misc en scene then in fashion. His first epic, Judith, 
appeared in a volume entitled La Muse clireiiennc (Bordeaux, 
1573). 1'his was followed five velars later by his jirincipal work. 
La Sepniaine, a poem on the creation of the world. 'J'his work 
was held liy admirers of du Bartas to put him on a level with 
Ronsard, and thirty editions of it were printed within six years 
after its appearance. Its religious tone and fanciful style made 
it a great favourite in England, where the author was called the 
” divine ” du Bartas, and placed on an equality with Ariosto. 
Spenser, Hall and Ben Jon son, all speak in the highest terms of 
what .seems to us a most uninteresting poem. King James VI. 
of Scotland tried his ” prentice hand ” at the translation of du 
Bartas’s poem UVranie, and the compliment w’as returned by 
the French writer, who translated, as La Lepanthe, James’s poem 
on the battle of Lepanto. Du Bartas l)egan the publication of 
the Seconde Semaine in 1584. He aimed at a great <q)ic which 
should stretch from the story of the creation to the coming of 
the Messiah. Of this great scheme he only executed a part, 
marked by a certain elevation of style, but he did not succeed in 
acclimatizing the religious epic in France. The work is spoiled 
by a constant tendency to moralize, and is filled w'ith the in- 
discriminate information that passed under the name of science 
in the i6th century. Du Bartas, perhaps more than any other 
writer, brought the Ronsardist tradition into dispute. He 
introduced many unwieldy compounds foreign to the genius 
of the French language, and in his borrowings from old French, 
from provincial dialects and from Latin, he failed to show the 
sure instinct and prudence of Ronsard and du Bellay. He was 
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also guilty of reduplicating the first syllables of words, producing 
such expressions as pepHiller, sousouftatites. Du Bartas died 
in July 1590 in Paris from wounds received at the battle of 
Ivry. 

Ju.siicih Sylvester translated the Se pm nine in I5<)8 ; other English 
iniTi.slation.s from du Bartas ani The Historic of Judith . . . (1584), 
by Thomas ; of portions of the “ Wroks (i()25) by William 

Lisle (i5^>9-if>37), thu Anglo Saxon scholar; Vrania (1580), by 
Robert Ashley (15^5 16^1) ; and Sir Philip Sidney (sec* Florio's 
dedication of the .sec:ond book of his translation of Montaigne to 
Lady Rich) wrote a Iranslat ion of tlie lir.sl “ Week,” whicli is lost. 
The CEitvres amplHes of du Bartas were printed at I’aris (1570), 
I’aris and Bordeaux (t6i i ). See also G. Pellissfer, I. a Vic et les a'uvtrs 
de du Bartas (i88:0. 

DUBAWNT, or Doobaunt (Indian Toohaun^, ue, turbid), a 
river of Mackenzie and Keewatin districts, Canada. It rises in 
Wholdaia (or Daly) Lake, in 104° 20' W. and fio° 15' N., and 
flows northward to its confluence wuth the Tlielon river, and 
thence eastward to Chesterfield Inlet, an arm of Mud.son Bay, 
It pa.s.qes through numerous lake-expansions, including Dubawnt 
Lake, witli an area of 1700 sq. m. and an altitude of 500 ft. above 
the sea ; Aberdeen, altitude 130 ft. ; and Jiakcr, 30 ft. From 
the head of Wholdaia Lake to the head of Chesterfield Inlet is 
750 m. and thence to the west coast of Hudson Bay 125 m. The 
river is .shallow, and banks and bed are clu'efly composed of 
boulders ; gras.sy slopes, however, occur at intervals along its 
banks, especially on the shores of Diibawnt Lake, and are I he 
feeding grounds of large bands of cariboo. Di.scovcrcd in 1770 
l)y Samuel llearne, tlu! l^ubawnt was explored by j. B. Tyrrell 
in 1893, and the Thclon by David llanbury in 1899. 

See Annual He port of the Cieoh>f*ical Survey of i'anaila for iSg6 
(printed 1898). 

DUBBO, a municipal town of Lincoln county, New South 
Wales, Au.stralia, on the Macquarie river, 278 m. by rail N.W. of 
Sydney. Pop. (1901) 3409, It is a nourishing rnanufac’luring 
town in a pastoral district, in part also cultivated. Coal and 
copper are found in the neighl)()urhood. 

DU BELLAY^ GUILLAUME, Sikur i>e Lnngey (1.191- 1543), 
Ercnch soldier and diplomat, was born at the chateau of Cllaligny, 
near Montmirail, in 1491. His father, J^oiiis du Bellay -Langey, 
was a younger son of the Angevin family of du Bellay, wj)i» h 
from the i.ph century was distinguished in the service of the 
dukes of Anjou and afterwards of thi^ kings of l‘Vanee ; and 
Louis had six .sons, who were among the best servants of ]''rancis 1 . 
Guillaume, the eldest, is one of the most reniiirkable figurcis of 
the time ; a brave soldier, a humanisl: and a historian, he was 
above all the most able diplomat at the command of Francis L, 
prodigiously active, and excelling in secret negotiations. H(? 
entered the miliUiry service iit an early age, was tak(?n pri.soiicr 
at Pavia (1525) and .shared the captivity of Erancis 1 . His .skill 
and devotion attached him to the king. JIi.s missions to Spain, 
Italy, England and Germany were innumerable ; .sent three 
times to England in 1529-J530, he was occupietl with the execu- 
tion of the treaty of Caml)rai anrJ also with the question of 
Henry VlIT.’s divorce, and with the help of his brother jean, 
then bishop of Paris, he obtained a decision favourable to Henry 
VIII. from the Sorbonne (July 2, 1530). E'roin 1532 to 153b, 
though he went three times to lOngland, he was princij)ally 
employed in uniting tlie German princes against Charles V. ; 
in May 1532 he signed the treaty of Scheyrrn with the dukes 
of Bavaria, the landgrave of Hesse, and the elector of Saxony, 
and in Januar>' 1534 the treaty of Augsburg. During the war 
of 1537 Erancis 1 . .sent him on mi.ssions to Piedmont ; he was 
governor of Turin from December 1537 till the end of i 539 j 
subsequently replacing Marshal d’Annebaiit as governor of tlic 
whole of Piedmont, he disfjlayed great capjicity in organization. 
But at the end of 1542, overwhelmed by work, he was eonipelled 
to return to EVaricc, and died near Lyons on the 9th of January 
1543. Rabelais, an eye-witness, has left a moving story of his 
death {Panlat^rufi, iii. ch. 21, and iv. ch. 27). Jle was buried 
in the calliedral of 1 -e Mans, wIrto a monument was erected 
to his memory, with the in.scription, ** (‘i git Langey, dont la 
plume et Tepee Ont .surmonte Cic- ron ct l^)mpee ” ; Charles V. 
is said to have remarked that Langey, by Ids own unaided efforts^ 
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did more mischief and thwarted more schemes than all the 
French together. 

Guillaume du Bellay was the devoted protector of freedom 
of thought ; without actually joining the reformers, he defended 
the innovators against their fanatical opponents. In 15^- 
1535 he even tried, unsuccessfully, to bring about a meeting 
between PVancis T. and Melanchthon ; and in 1541 he intervened 
in favour of the Vaudois. Rabelais was the most famous of his 
clients, and followed him to Piedmont from 1540 to 1542. 
Guillaume was himself a valuable historian, and a clear and 
precise writer. He imitated Livy in his Ogdoades, a history of 
the rivalry between Prancis T. and the emperor from 1521, of 
which, though he had no time to finish it, important fragments 
remain, inserted by his brother Martin du Bellay (d. 1559) in 
his Memoires ( 1 569). Tlie celebrated Instructions, reprinted as 
TraiU de la discipline militaire in 1554 and 1592, was formerly 
attributed to him, but it has been proved that he could not have 
written it (sec Bayle, Diet, Hist, i. 502, and Jiihns, Geschichte der 
Kriegsioissenschaften, i. 498 seq.) ; this work, however, is of the 
highest value for the study of the military art of the 16th century; 
in 1550 an Italian, in 1567 a Spanish, and in 1594 and 2619 
German translations were published. 

Sec also the edition of Martin du Bellay's Mdmoires by Michaud 
and Ponjoulat (1838), and Bourrilly’s Fragments de la premitre 
Ogdoade (l*aris, 1905). There is an excellent study of Guillaume 
du Bellay by V. L. Bourrilly (Paris, 1905). (J. I.) 

DU BELLAY, JEAN {c, 1493-1560), French cardinal and 
diplomat, younger brother of Guillaume du Bellay, appears as 
bishop of Bayonne in 1526, member of the privy council in 1530, 
and bishop of I’aris in 1532. Supple and clever, he was well 
fitted for a diplomatic career, and carried out several missions 
in England (1527 1534) and Rome (i 534 -i 53 f>)- In i 535 he 
received his cardinai’s bit ; in 1536' 1537 he was nominated 
“ lieutenant-general ” to the king at Paris and in the lie de 
P>ancc, and was entrusted with the organization of the defence 
against the imperialists. When Guillaume du Bellay went to 
Piedmont, Jean was put in charge of the negotiations with the 
German Protestants, principally through the humanist Johann 
Sturm and the historian Johann Sleidan. In the last years of the 
reign of Francis I., airdinal du Bellay was in favour with tlie 
diichesse d’fiumpes, and received a number of benefices — the 
bishopric of Idmoges (1541), archbishopric of Bordeaux (1544), 
bishopric of l.e Mans (1546) ; but his infiuence in the council was 
supplanted by that of Cardinal de Toumon. Under Henr>" TI., 
being involved in the disgrace of all the servants of Francis I., he 
was sent to Rome (1547), and he obtained eight votes in the con- 
clave which followed the death of Pope Paul III. After three quiet 
years passed in retirement in France (1550-1 553), he was charged 
with a new mission to Pope Julius HI. and took with him to Rome 
his young cousin the poet Joachim du Bellay {q,v,). He lived 
in Rome thenceforth in great state. In 1555 he was nominated 
lushop of Ostia and dean of the Sacred College, an appointment 
which was disapproved of by Heniy II. and brought him into 
fresh disgrace, lasting till his death in Rome on the 16th of 
Febniary 1560. Less resolute and reliable than his brother 
Guillaume, the cardinal had brilliant qualities, and an open and 
free mind. He was on the side of toleration and protected the 
reformers. Buducus was his friend, Rabelais his faithful secretary 
and doctor ; men of letters, like f^tienne Dolet, and the poet 
Salmon Macrin, were indebted to him for assistance. An orator 
and writer of I^tin verse, he left three books of graceful Latin 
poems (printed with Salmon Macrin's Odes, 1546, by R. Estienne), 
and some other compositions, including Francisci Francorum 
regis episiola apologetica (1542). His voluminous correspondence, 
mostly in MS., is remarkable for its verve and picturesque 
quality. 

Bibliography. -The Bibliotht'qiic Nationalo at Pari.s has numer- 
ous unpublished letters of Jean du Bellay. See also Ribier, Lettres 
et mimoires d'estat (Paris, 1666) ; V. L. Bourrilly and P. de Vaissi^re, 
Ambassade de Jean du Bellay en Angleterre^ vol. i. (Paris, 1905) ; 
marquis de la Jonquiere, Le Cardinal du Bellay (Alen^^on, 1887) ; 
Heulhard, Bahelais, ses voyages en Italie (Paris, 1891) ; Chamard, 
Joachim du Bellay (T-ille, igcK)) ; L. Bourrilly, Guillaume du 
Bellay (Paris, 1905) ; “ Jean du Bellay, les ]>rotestants et la Sorbonne** 


in the Bulletin du Protestantisme franfais (1903, 1904): and *'Jean 
Sleidan ct le Cardinal du Bellay,** in the Bulletin, (1901, 1906). 

(J.L) 

DU BELLAY, JOACHIM (r. 1522-1560), French poet and 
critic, member of the P 16 iadc, was born * at the chateau of La 
Turmeli^re, not far from Lire, near Angers, being the son of Jean 
du Bellay, seigneur de Gonnor, cousin-german of the cardinal 
Jean du Bellay and of Guillaume du Bellay. Both his parents 
died while he was still a child, and he was left to the guardianship 
of his elder brother, Ren6 du Bellay, who neglected his education, 
leaving him to run wild at I-a Turmelidre. When he was twenty- 
three, however, he received permission to go to Poitiers to study 
law, no doubt with a view to his obtaining preferment through 
his kinsman the (Cardinal Jean du Bellay. At Poitiers he came 
in contact w'ith the humanist Marc Antoine Muret, and with 
Jean Salmon Macrin (1490-1557), a Latin poet famous in his 
day. There too he probably met Jacques Peletier du Mans, who 
had published a translation of the Ars poetica of Horace, with a 
preface in which much of the programme advocated later by the 
Pleiade is to be found in outline. 

It was probably in 1547 that du Bellay met Ronsard in an 
inn on the way to Poitiers, an event which may justly be regarded 
as the starting-point of the French school of Renaissance poetry. 
The two had much in common, and immediately became fast 
friends. Du Bellay returned with Ronsard to Paris to join the 
circle of students of the humanities attached to Jean Daurat 
(<7.71.) at the Colldge de Coquerct. While Ronsard and Antoine de 
Baif were most influenced by Greek models, du Bellay was more 
especially a Latinist, and perhaps his preference for a language 
so nearly connected with his own had some part in determining 
the more national and familiar note of his poetry. In 1548 
appeared the Art poetique of Thomas Sibilct, who enunciated 
many of the ideas that Ronsard and his followers had at heart, 
though with essential differences in the point of view, since he 
held up as models Clement Marot and his disciples. Ronsard 
and his friends dissented violently from Sibilet on this and other 
points, and they doubtless felt a natural resentment at finding 
their ideas forestalled and, moreover, inadequately presented. 
I’he famous manifesto of the Pleiade, the Deffence et illmtration 
de la langue jranfoyse (1549), was at once a complement and a 
refutation of Sil>ilet's treatise. This book was the expression 
of the literary principles of the Pleiade as a whole, but although 
Ronsard was the chosen leader, its redaction was entrusted to 
du Bellay. To obtain a clear view^ of the reforms aimed at by 
the Pleiade, the Defence should be furtlier considered in con- 
nexion with Ronsard s Ahrege d' art poetique and his preface to 
the Franciade. Du Bellay maintained that the P rench language 
as it was then constituted was too poor to serve as a medium 
for the higher forms of poetry, hut he contended that by proper 
cultivation it might be lirought on a level with the classical 
tongues. He condemned those who despaired of their mother 
tongue, and used I-atin for their more serious and ambitious 
work. For translations from the ancients he would substitute 
imitations. Not only were the forms of classical poetry to be 
imitated, but a separate poetic language and style, distinct from 
those employed in prose, were to be used. The French language 
was to be enriched by a development of its internal resources and 
by discreet borrowing from the Latin and Greek. Both du Bellay 
and Ronsard laid stress on the necessity of prudence in these 
borrowings, and both repudiated the charge of wishing to latinize 
their mother tongue. The book was a spirited defence of poetry 
and of the possibilities of the French language ; it was also a 
declaration of war on those writers who held less heroic views. 

llie violent attacks made by du Bellay on Marot and his 
followers, and on Sibilet, did not go unanswered. Sibilct replied 
in the preface to his translation (1549) of the Iphigcnia of Euri- 
pides ; Guillaume des Autels, a Lyonnese poet, reproached 
du Bellay with ingratitude to his predecessors, and showed the 
weakness of his argument for imitation as opposed to translation 
in a digression in his Replique aux furieuses defenses de Louis 
Meigret (Lyons, 1550) ; Barth^lemy Ancau, regent of the 

^ For the date of his birth, commonly given as 1525, see H, 
Chamard, Jotwhim du Bellay (Lille, 1900). 
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Collie de la Trinite at Lyons^attackcd him in his Quitiiil Horatian 
(Lyons, 1551), the authorship of which was commonly attributed 
to Charles Fontaine. Aneau pointed out the obvious incon- 
sistency of inculcating imitation of the ancients and depreciating 
native poets in a work professing to be a defence of the French 
language. Du Bellay replied to liis various assailants in a preface 
to the second edition (1550) of his sonnet sequence Olive, with 
which he also published two polemical poems, the Mmagnaeo- 
machie, and an ode addressed to Ronsard, Conire les envieux 
pokes. Olive, a collection of love-sonnets written in close 
imitation of Petrarch, first appeared in 1549. With it were 
printed thirteen odes entitled Vers lyriques. Olive has been 
supposed to be an anagram for the name of a Mile Viole, but 
there is little evidence of real passion in the poems, and they 
may perhaps be rt?garded as a Pelrarcan exercise, especially 
as, in the second edition, the dedication to his lady is exchanged 
for one to Marguerite do Valois, sister of Henry IT. Du Bellay 
did not actually introduce the sonnet into French poetry, but 
he acclimatized it; and when the fashion of sonneteering became 
a mania he was one of the first to ridicule its excesses. 

About this time du Bellay had a serious illness of two years’ 
duration, from which dates the beginning of his deafness. He had 
further anxieties in the guardianship of his nephew. The Iwy 
(lied in 1553, and Joachim, who had np to this time borne the 
title of siciir do T.iro, became seigneur of Gonnor. In 1 549 he had 
published •eiRceucil de poesies dedicated to the Princess Marguerite. 
This was followed in 1552 by a version of tlie fourth book of 
the Aerieid, with other translations and some occasional poems. 
In the next year he went to Rome as one of the secretaries of 
( iirdinal du Bellay. 7 0 the beginning of his four and a half years* 
residence in Italy belong the forty-seven sonnets of his Antiquites 
de Rome, which were rendered into English by Edmund Spenser 
{The Ruins oj Rome, 1591). 'Fhese sonnets were more personal 
and l(!ss imitative than the Olive sequence, and struck a note 
which was nivived in later French literature by Volney and 
Chateaubriand. Ilis stay in Rome waj?, however, a real exile, 
ilis duties were those of an inlendant. He had to meet the 
cardinal’s creditors and to find money for the expenses of the 
household. Nevertheless he found many friends among Italian 
scholars, and form(;d a close friendshij) with another exiled poet 
whose circumstances were similar to his own, Olivier de Magny. 
Towards the end of his sojourn in Rome he fell violently in love 
with a Roman lady calK^l Faustinc, who appears in his jxietry 
as Columba and (’olumbrlle. This passion finds its clearest 
expression in the I^itin poems. Faustine was guarded by an 
old and jealous husband, and du Bellay ’s eventual conquest 
may have had something to do with his departure for Paris at 
the end of August 1557. In the next year he published the poems 
he had brought back with him from Rome, the I.atin Poemnla, 
the Antiquites de Rome, the jeux rustiques, and the 191 sonnets 
of the Regrets, the greater number of which >vere wTitten in Italy. 
The Regrets show that he had advanced far beyond the theories of 
XheiDeffence. The simplicity and tenderness specially characteristic 
of du Bellay a[)]xiar in the sonnets telling of his unlucky passion 
for Faustine, and of his nostalgia for the banks of the Loire. 
Among them are some satirical sonnets describing Roman 
manners, and the later ones written after his return to Paris 
are often a{>pcals for patronage. His intimate relations with 
Ronsard were not renewed ; but he formed a close friendship 
with the scholar Jean de Morel, whose house w'as the centre of a 
learned society. In 1559 du Bellay publislied at Poitiers La 
Nouvelle Maniere de faire son profit des lettres, a satirical epistle 
translated from the I^tin of Adrien Turnebe, and with \tLe Poke 
conrtisan, which introduced the formal satire into French poetry. 
'Fhese were published under the pseudonym of J. Quintil du 
Troussay, and the courtier-poet was generally sujjposed to be 
Melin de Saint-Cielais, with whom du Bellay had always, however, 
been on friendly terms. 

A long and elo(|uent Discours au roi (detailing the duties of a 
prince, and translated from a Latin original written by Michel 
de rilopital, now' lost) w'as dedicated to Francis 11 . in 1559, 
and is said to have secured for the poet a tanly pension. In 


Paris he w'a.s still in the employ of the cardinal, who delegated 
to him the Jay patronage w'hich he still retained in the diocese. 
In the exercise of these functions Joachim quarrelled with 
Eustache du Bellay, bishop of Paris, who prejudiced his relations 
with the cardinal, less cordial since the publication of the out- 
spoken RegreUi. His chief patron, Marguerite de Valois, to whom 
he was sincerely attached, had gone to Savoy. Du Bellay ’s health 
was weak ; his deafness seriously hindered his official duties ; 
and on the ist of January 1560 he died. There is no evidence that 
he was in priest’s orders, but he was a clerk, and as such held 
various preferments. He had at one time Ijcen a canon of Notre 
Dame of Paris, and was accordingly buried in the cathedral. 
The statement that he was nominated archbishop of Bordeaux 
during the last year of life is unautheiiticated by documentary 
evidence, and is in itself extremely improbable. 

BiKLioCiUAPiiY. — The best edition of the w'orks of J. du Bellay is 
CEuvres frao guises (2 vols., 1 866-1867), edited with introduction iind 
notes by C*. Marty- 1 ^ veaux in his lUHade fravgaise. His CEuvfcs 
choisies were published by T.. Beet) de l‘oiic|uieres in 1876. Tlie chief 
source of his bio‘»ra].»hy is his own poetry, I'specially the* Lutin elegy 
addressed to Ji^an de Morel, " lUegia ad Jammi Mofclluw lihredu- 
tiensetn, Pyladem suum” printed with a voiiiine of Xenia (l*aris, I56t>). 
A study of his life and w'ritini's by 11 . (’h.iiiuird, forniiiiM vol. viii. 
of the Tvavaux ct mimoires dc VumversiUde Lille (Lille, khio), contains 
all the available iniormalion and corrects many common errors. Sec; 
nlso Sainte-Beuve, Tableau de la fiotsie frangaise €tu XV t^ siirle 
(itS^S) ; La Defense et illust. de la langite frangaise w ith bio- 

}L;ru.i)hical and critical introduction by Leon Seclu', wbo also wtoL? 
Jotichim du Bellay\ doeuments vonveaux et inidits (1880), and j»nb- 
lislietl in njoj the first volume of a new' edition of the CEuvres ; 
Lettres de Joachim du Bellay (1884), edited by j*. tie Nolliac ; (I. 
Wyndham, Ronsard and La PUiadc ; 11. Belloc, Avril (1005) ; 

A. Tilley, The Literature of the P tench Uenaissanee (2 vols., loo^). 

DUBLIN, a county of Ireland in the province of Leinster, 
bounded N. by C o. Meath, E. by the Tri.sh Sea, S. by Wicklow, 
and W. by Kildare and Meath. With the exception of Louth 
and Carlow', Dublin in the smallest county in Ireland, having an 
area of 218,873 acTcs, or about 342 sq. m. The norlh(?rn porti(»n 
is flat, and the soil good, particularly on the borders of Meath ; 
but on the southern side the land rises into elevations of con- 
siderable height. 'I’he mountains are chiefly covered with heath, 
except where a subsidc'iicc in the ground affords ti niK'leiis for 
the formation of bog, with which about 2000 acres are (‘overed. 
'[’here arc also a few small tracts of bog in the nortbi rn part of 
the county. The mountain district is well adapted for timlier. 
The norlliern coast of Ihtf county from Balhriggun to Ilowth 
has generally a sandy shore, and aflords only the sir.all harbours 
of Balbriggan and Skerric's. In the promontory of Ilowth, tJie 
coast suddenly assumcis a bolder aspect ; and between the t()wn 
of Howth and the roc;ky islet of Ireland’s Eye an iinsuccT.ssful 
artificial Jiarboiir was constructed. Kingsiuw'ii hiirhour on the 
south side of Dublin Bay superseded this, and is by far the best 
in the county. Dalkey Island, about 22 acres in extent, lies 
about micUvay hetw'een Kingstown harlxiur and the beautiful 
bay of Killiney. North of How th lies Lambay Island, about 600 
acres in arcia. Shell fish, especiidly lobsters, arc taken here in 
abundance. Small islets lie farther north off Skerries ; the most 
interesting of which is that known as Inispalrick, reputed as the 
first landing-place of St Patrick, and having the ruins of a church 
said to be the saint's first foundation, though it shares this 
reputation with other sites. Ireland’s Eye, off How th, is a very 
picturesque rock with about 54 a(Tes of gra.s.s land. It has 
afforded great room for geological discjuisition. 'i'he chief river 
in the county is the LifFey, which ri.ses in the Wicklow mountain.s 
alMHJt 12 m. S.W. of Dublin, and, after running about 50 m., 
empties itself into Dublin Bay. The course of the river is so 
tortuous that 40 in. may he traversed and only 10 gained in 
direction. The scenery along the lianks of ihv. l.iffey is remark- 
ably Ixiautiful. 'fhe mountains which occupy the southern 
border of the county are the extremities of the great group 
belonging to the adjacent county Wicklow. 'J'he principal 
summits are the group containing Glcndoo (1919 ft.) and Two 
Rock (1699 ft.) within the county, and the border group of 
Kippurc, reaching in that summit a height of 2475 ft. The 
grandest features of these hills are llie great natural ravines 
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which open in them, tlie most extraordinaiy being the Scalp 
through which the traveller passes from Dublin to Wicklow. 

Gtioh^y. — On the north a Silurian upland stretches, falling to the 
sea at Balbriggan, where fossiliforous strata contain contemporaneous 
volcanic rocks. A limestone ot Bala age comes out under shales and 
andesites in the promontory of Portrano, and rocks of the same 
series occur in the bold island of T^ambay, associated with a large 
mass of dark green porjiliyritic andesite (the " I.ambay porj^hyry "). 
Silurian rocks riiapjiear at Tallaght in the south-west, where the 
granite of Lf;inster rises through them, forming a moorland 2000 ft. 
in height only a few miles south of £)iil»lin. Old Bed Sandstone, 
seen at Donabalc and Newcastle, leads up into Carboniferous Lime- 
stone, which is often darkened by mud and even shaly (** calpy ** 
type). Tliis rock produces a fairly level country, both north and 
south of the valley of the Liffey, althougli the beds arc greatly 
folded. Beds of a higher Carboniferous zone are retained in syn- 
clinals near Hnsli. 'I'he rugged poiiinsula of Howth, connected 
by a raised beach with the mainland, is formed of old quartzites 
and shales, crnslied and folded, and probably of Cambrian age. 
I'lie rocks of the count y show many signs of ice-action, and bouldcr- 
clays and drift-gravels cover tlie lowland, the latter l>cing banked up 
on the mountain-slopes to heights of 1200 ft. or more. Much of this 
glacial material has been imported from the area of the Irish Sea. 
i..cad-orc has been mined at the granite-contact at Ballyconis. 

Industries. — 'L'iic extension of Dublin city and its subtirlxs has no 
doul)t had its influence on the dc'crease of acreage under both tillage 
and ]>aKim'e. Oats and potatoes are the principal crops, but live 
stock, esjiecially cattle, receives greater attention. A large pro- 
portion of holdings are of the smallest, nearly one- half of those 
beneath fifteen acres being also beneath one acre. The manufactures 
of the county are mainly confined to the city and siibiirlis, but there 
is manufacture of cotton hosiery at Balbriggan. The haddock, 
herring juid other fisheries, both det^]i-soa and coastal, are important, 
and Kingstown is the headquarters of the fishery district. The 
siihnon iisliery ilistrict of Diildin also affords considerable empltiy- 
mc;nt. As containing the nudrojjolis of Indand, the communications 
of the county are naturally good, several iniporlant railways and 
two canals converging upon tlie city of Dublin, under the he.*id of 
which tliey are considered. 

Popitlalion and Adminisiration . — population (148,210 in 
1891 ; 157,568 in 1901) .shows a regular increase, which, however, 
is not consistent from year to year. About 70 % are Roman 
Catholics, the Protestant F.piscopalians (24 %) standing next. 
The chief towns, apart from the cjipital, are Balbriggan (pop. 
2236), Blackrock (8719), Dalkey (3398), Killiney and Ballybrack 
(2744), Pembroke (25,799), Rathmincs and Rathgar (32,602), 
and tlie important port of Kingstown (17,377). These are urban 
districts. Skerries, ITowth and Rush are small maritime towns, 
'riiere are nine baronies in the county, which, including the city 
of Dublin, are divided into 100 parishes, all within the Protestant 
and K.oman (‘atholic dioce.ses of Dublin. Assizes are held in 
Dublin, and quarter sessions also in the capital, and at Bal- 
briggiin, Kilmainham, Kingstown and Swords. Previous to the 
union with Great Britain, this county rcturniM.! ten representatives 
to the Irish Parliament, — two for the county, two for the city, 
two for the university, and two for each of the boroughs of 
Swords and Newcastle. The county yiarliamcntury divisions are 
now two, north and south, each returning one member. The 
city of Dublin constitutes a separate county. 

History . — Dublin is among the counties generally considered 
to have been fornuHl by King John, and comprised the chief 
portion of country within the English pale. The limits of the 
county, however, were uncertain, and underwent many changes 
before they were fixed. As late as the 17th century Bie moun- 
tainous country south of Dublin offered a retreat to the lawless, 
and it was not until 1606 that the boundaries of the county 
received definition in this direction, along with the formation 
of tlic county Wicklow. Although so near the seat of government 
67,142 acres of profitable land were forfeited in the Rebellion of 
1641 and 34,536 acres in the Revolution of 1688. In 1867 the 
most formiilablc of the Fenian risings took place near the village 
of Tallaght, about 7 m. from the city. The rebels, who numbered 
from 500 to 700, were found wandering at dawn, some by a small- 
force of constabulary who, having in vain called upon them to 
yield, fired and wounded five of them ; but the great bulk of 
them were overtaken by the troops under Lord Strathnairn, 
w'ho captured them with ease and marched them into the city. 
There are numerous antiquities in the county. Raths or en-> 
campments are frequent, and those at Raheny, Coolock, Lucan, 


with the large specimen at Shankill or Rathmicbael near the 
Scalp pass may be mentioned. Cromlechs occur in Phoenix 
Park, Dublin, at Howth, and elsewhere. There are fine round 
towers at Swords, Lusk and Qondalkin, and there is the stump 
of one at Rathmichael. 

DUBLIN, a city, county of a city, parliamentary borough 
and seaport, and the metropolis of Ireland, in the province of 
Leinster. It lies at the head of a bay of the Irissh Sea, to which 
it gives name, about midway on the eastern coast of the island, 
334 m. W.N.W. of London by the Holyhead route, and 70 m. W. 
of Holyhead on the coast of Anglesey, Wales. (For map, see 
Ireland.) Its population in 1901 was 290,638. 

Site^ Streets and Buildings , — Dublin lies on the great central 
limestone district which stretches across the island from the Irish 
Sea to the Atlantic Ocean, and occupies both banks of the river 
Liffey. Its situation is justly admired. The populous .shores 
of the bay are exceedingly picturesque. To the north and west 
the country is comparatively level, the central plain of Ireland 
here reaching to the coast, but to the south the foothills of the 
Wicklow Mountains practically touch the confines of Greater 
Dublin, affording comprehensive views of the physical position 
of the cily, and forming a background to some of the finest 
streets. The municipal "boundary lies generally a little outside 
the so-callcd Circular Road, which may be taken as encircling 
the city proper, with a few breaks. It bears this name on both 
the north and south sides of the river. As the city is approached 
from the bay, the river T.iffey, which divides the city from west 
to east roughly into two equal parts, is seen to be lined with a 
fine series of quays. At its mouth, on the north side, is the 
North Wall quay, where the princijial steamers lie, and in this 
vicinity arc the docks. At the opposite (western) end of the 
city, the Phoenix Park may be taken as a convenient landmark. 
Between this and North Wall tlie river is crossed by twelve 
bridges, which, in order from west to cast, are these : — Sarah 
Bridge, the bridge of the North Wall extension railway ; King’s, 
commemorating a visit of (Jeorge IV. ; Victoria or Barrack ; 
Queen’s ; Whitworth, of interest as occupying the site where a 
bridge has stood since the 12th century ; Richmond, Grattan 
and Wellington ; O’Connell, Butt and a swivel bridge carrying 
a loop railway. Of these O’Connell bridge (formerly known as 
Carlisle) is the principal, as it connects the chief tlioroiighfare 
on the north side, namely Sackvillc (or O’Connell) Street, with 
Great Brunswick Street and others on the south. Sackville 
Street, which gains in appearance from its remarkable breadth, 
contains the principal hotels, and the post office, with a fine 
Ionic portico, founded in 1815. At the crossing of Henry Street 
and Earl Street is the Nelson pillar, a beautiful monument 134 ft. 
in height, consisting of a fluted Doric column, raised on a massive 
pedestal, and crowned by a statue of the admiral. At the southern 
end of the street is Daniel O’ConncH’s monument, almost com- 
pleted by John Henry Foley before his death, and erected in 
1882. In Rutland Square, at the northern end, is the Rotunda, 
containing public rooms for meetings, and adjoining it, the 
Rotunda hospital with its Doric facade. 

From the north end of Sackville Street, several large thorough- 
fares radiate through the northern part of the city, ultimately 
joining the C'ircular Road at various points. To the west there 
are the Broadstone station. Dominion Street, and beyond this 
the large workhouse, prison, asylum and other district buildings, 
while the Royal barracks front the river behind Albert Quay. 
Two other notable buildings face the river on the north bank. 
Between Whitworth and Richmond bridges stands the “ Four 
Courts ” (law courts), on the site of the ancient Dominican 
monastery of St Saviour. It was erected between 1786 and 1796, 
and is adjoined by other court buildings, the public record office, 
containing a vast collection, and the police offices. Below the 
lowest bridge on the river, and therefore in the neighbourhood 
of the shipping quarter, is the customs house (1781-1701), 
considered one of the chief ornaments of the cily. It presents 
four fronts, that facing the river being of Portland stone, in the 
Doric order, while the rest are of granite. The centre is crowned 
by a dome, surmounted by a statue of Hope, lliis building 
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provides offices for the Local Government Boards Boards of 
Trade and of Public Works and other liodies. 

It is, however, to the south of the river that the most interest- 
ing buildings are found. Crossing OT'onncll bridge, the short 
Westmoreland Street strikes into a thoroughfare which traverses 
the entire city |wallel with the river, and is known successively 
(from west to east) as James, Thomas, High, Castle, Dame, 
College and Great Brunswick streets. At the end of Westmore- 
land Street a fine group of buildings is seen — Trinity College 
on the left and the Bank of Ireland on the right. Barely half a 
mile westward down Dame Street, rises the Castle, and 300 yds. 
beyond this again is the cathedral of Christ Church. These, 
with the second cathedral of St Patrick, are more conveniently 
described in the inverse order. 

The cathedral of Christ Church, or Holy I'rinit)’', the older 
of the two Protestant cathedrals in the possession of which 
Dublin is remarkable, was founded by Sigtrj'g, a 
CbJrch, Christianized king of the Danes of Dublin, in 1038, 
but dates its elevation to a deanery and chapter from 
1541. It was restored in 1870-1877 by G. E. Street at the charge 
of Mr Ilenr}’^ Roe, a merchant of Dublin, who also presented 
the Synod House. 7 'he restoration involved the complete re- 
building of the choir and the south side of the nave, but the 
model of the ancient building was followed with great care. 
The crypt embodies remains of the found(T’s work ; the rest 
is 'IVansitional Norman and Early l^nglish in style. Among the 
monuments is that of Stronghow, the invader of Ireland, to 
whom the earlier part of the superstructure (1170) is due. Here 
the tenants of the church lands were accustomed to pay their 
rents. The monument was injured by the fall of one of the 
cathedral walls, luit was repaired. B)" its side is a smaller tomb, 
ascribed to Strongbow’s son, whom his fat her killed for showing 
cowardice in battle. Synods were occasionally held in this 
church, and parliaments also, Ixifore the (x)mnions’ Hall was 
destroyed in 1566 by an accidental explosion of gunpowder. 
Here also th(j pretender l^imbcrt. Simnel was crowned. 

A short distance! south from Clirist Church, through the 
sejualid quarter of Nicholas and Patrick streets, stands tlie 
other Protestant cathedral dedicated to St Patrick, 
Vatrlck*s, foundation of which >vas an attempt to supersede 
the older foundation of Christ ('hurch, owing to jeal- 
ousies, both ecclesiastical and political, arising out of the Anglo- 
Norman invasion. It was founded about nqo by John Comyn, 
archbishop of Dublin ; but there v/as a church dedicated to the 
same saint before. It was burnt about two hundred years 
later, but was raised from its ruins with increased splendour. 
At the Reformation it was deprived of its status as a cathedml, 
and the building was used for some of the purposes of the courts 
of justice. Edward VI. contemplated its change into a univer- 
sity, but the project was defeated. In the succeeding reign 
of Mary, St Patrick’s was restored to its primary destination, 
llie installations of the knights of St Patrick, the first of wliich 
took place in 1 783, were originally held here, and some of their 
insignia are preserved in the choir. 1’his cathedral contains Ihe 
monuments of several illustrious persons, amongst which the 
most (Celebrated arc ihi^se of Swift (dean of this cathedral), of 
Mrs Hester Johnson, immortalized under the name of “ Stella ’’ ; 
of Archbishop Marsh ; of the first earl of Cork; and of Duke 
Schomberg, who fell at the battle of the Boyne. The tablet over 
Schomberg's grave contains what Macaulay called a “ furious 
libel,’* though it only states that the duke’s relatives refused 
the expense of the tablet. In the cathedral may be .seen the 
chain Iiall w^hich killed Geneml St Ruth at the battle of Aughrim, 
and the spurs which he wore. The cathedral was ncstored by 
Sir Benjamin Lee Guinness (1864), whom a fine statue by John 
Henry Foley commemorates, an(i the work was resumed by his 
son Lord iveagh in 1900. Attached to the cathedral is Marsh’s 
library, incorporated in 1707, by a request of Primate Marsh, 
archbishop of Armagli. It contains a good numlx,T of theological 
works and of manuscripts, and is open to the public ; but is 
deficient in modem publications. 

Dublin Castle stands high, and occupies about ten acres of 


ground, but excepting St Patrick’s Hall, the apartments are 
small, jmd the building is of a motley and unimposing appear- 
ance, with tlie exception of tlie chapel (a Gothic building 
of the early 19th century) and great tower. The castle 
was originally built in tbe first two decades of the 
i3lh century ; and there are portions of this period, but nearly 
the whole is of the i6th centuty at^d later. In St Patrick’s hall 
where the knights of St I’atrick are invested, are the banners 
of that order. Opposite the castle is the city hall (1779), in the 
possession of the corporation, with statues in the central hall of 
George III., of Grattan (a superb work by Sir Francis Chantry), 
of Daniel O’Connell, and of Thomas Drummond by John Hogan 
and several others. 

The Bank of Ireland (see ABCHrmcrriiKK, fig. 85) occupies 
five acres, and was formerly the House of Parliament. There 
are tliree fronts ; the principal, towards (.'ollege ^ 

(ireen, is a colonnade of the Ionic order, with facade 
and two projecting wings ; it connects with the 
western portico by a colonnade of the same order, forming the 
quadrant of a circle. The eastern front, which was the entrance 
of the House of Ix)rds, is, by thciir special wish, of the Corinthian 
order, made conformable with the rest of the building not without 
difficulty to the architect. The House of Tx)rcls contains tapestry 
dating from 1733, and remains in its original condition, but the 
octagonal House of Commons w'as demolished by the bank 
directors, and replaced with a cash-office. I'he building was 
begun in 1729, but the fronts date from the end of the century ; 
the remodelling took place in 1803. 

IVinity College, or Dublin University, fnmts the street with 
a Palladian fayacle (1759), with two good statues by Foley, of 
Goldsmitli and Burke. Above the gateway is a hall 
called the Regent House. I’he first quadrangle, coUeSt. 
Parliament Sejuaro, contains the chapel (J798), with 
a Corinthian portico, the public theatre or examination hall 
(1787), containing portraits of Queen Elizabeth, Molyneux, 
ilurke, Bisliop Bcrkciley and other celebrities, and the wain- 
scotted dining hall, also containing portraits. A beautiful 
modern carqxanile (1853), (!rerted by Lord John George Beresford, 
archbishop of Armagh and clianceilur of the university, occupies 
the centre of the square, library Scpiare takes its name from 
the library, which is one of the four sehcdiihMl in the (*f)])y right 
Act as entitled to receive a copy of ever}^ volume pul)lished in 
the United Kingdom, 'riiere is a notable collection of early 
Irish manuscripts, including the magnificently ornamented 
Book of Kells, containing the gosp(?ls. 'I’he huikjing W'as begun 
in 1 7 1 2. In this stjuare are the oldc'st buildings of the foundation, 
dating in part from the close of the 17th cenUirv, and the modern 
Graduates’ Memorial buildings (i()04). 'rhese contain a tlujatre, 
library and reading-room, the rooms of the college societies 
and others. The schools form a fini! modern pile (1856), and 
other buildings are the provost's house (17^0), printing hoiisi! 
(J760), museum (1857) and the medical school buildings, in three 
lilocks, one of the best S(?hools in the kingdom. Other buildings 
of the 20th century include chemical laboratories. 'I’he Uollege 
I^ark and Fellows* Garden arc of (X)nsidoral)le Iwauty. In the 
former most of the recreations of the students take place ; but 
the collegt! also su])|)orts a well-known rowing-club. 'I'he college 
olwervatory is at Dunsink, about 5 m. north-west of Dublin ; 
it is amply furnished with astronomical instruments. It was 
endowed by Dr Francis Andrews, provost of 'IVinity College, 
was erected in 1785, and in 1791 was placed by statute under 
the management of the royal astronomer of Ireland, » whose 
official residence is here. The magnetic observatory of Dublin 
was erected in the years 1837-1838 in the gardens attachcjd to 
'rrinity (College, at the expense of the university. A normal 
rlimatologie..'il station was established in the Fellows’ (iardtin in 
1904. The l)otarjic garden is at Ball's Bridge, i m. S.E. of the 
college. 

TJio alUniativt' title of University or Trinity CxjllirKe» 

Dublin (commonly alilm-vialcd is cxjd.'iincd l>y the fact that 

the university consists of only one college, tlw«t of " the Holy and 
Undivided Trinity.” This was founded under charter from Queen 
Elizabeth in 1591, and is the greatest foundation of its kind in the 
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country. The cor])oration conHists of si provost, 7 senior fellows, 
25 junior fellows and 70 scholars. A vacancy among the fellows is 
filled up by tlie provost and a select number of the fellows, after 
examination comprised in five principal courses, mathematics, 
experiincnital science, classics, mental ana moral science and Hebrew'. 
Fellowships are held for life. Until the year 1840 the fellows were 
bound to celibacy, l>ut that restriction was then removed. All except 
live (medical and law fellows) were bound to take Holy Orders until 
1872. The scholars on the foundation (or “ of the House **) are 
chosen from among the undergraduates, for merit in classics, mathC' 
matics or experimentid scitmee! The pecuniary advantages attaching 
to scholarship (420 Irish, free commons, and rooms at half the charge 
made to otlier stiidenls) last for four years. Students after an 
examination are admitted as fellow^commonci-s, pensioners or .sizars. 
Fellow-commoners, who have dccreast-d in numbers in modem times, 
pay liiglifT fees than the ordinary uiulergrailuales or pensioners, and 
have certain advantages of precedence, including the right of dining 
at the fellows' table. Sizarsliitis are awarded on examination to 
studimls of limited means, and carry certain relaxations of fees. 
They were formerly given on tlie nominaiion of fellows. Noblcunen, 
Tio])lcmen’s .sons and baronets {tiohilis^ filius nohilis^ etjues) have the 
privilege of forming a separate order with peculiar advantages, on the 
jmyrnent of additional charges. The mode of admission to the univer- 
sity is in all cases by examination. Various exhibitions and prizes are 
awarded both in connexion wdth the entrance of students and at 
subsequent stages of the. eoiirse of instruction, which normally lasts 
four years. There are l.liret^ terms in each year - Michaelmas (begin- 
ning the Acadcinic year), Hilary and Trinity. The undergraduate is 
called in his first year a junior freshman, in his s(?cond a senior 
freshman, in his third a junior sophister, and in his fourth a senior 
sophister. Tin* usual arts and scientific courses are provided, and 
there are four professional schools — divinity, law, physic and 
engineering. The iiiulergraduate has certnin examinations in each 
year, and four " commem:ements " are hold every year for the 
purpose of conferring degreiis. Freedc^m is offered to students who 
wish to be traniif erred from <.)xford, Cambridge, or certain colonial 
universities to 'frinity Collegi?, by the recognition of terms kept in the 
former institutions as ])art of the nece.s.sary course at Trinity (College. 
In 1903 it was decided to bestow degrees on women, and in 1904 
to establish women’s scholarships. The funds of the collegfr, arising 
from lands and the fees of stiKlents, are managed solely by the 
provost and seven senior fellows, wlio form a board, to which and 
Iti the academic council the whole govcrrnmeiit of the university, 
both in its executive and its legislative branches, is committed. 
'J'lie council consists of the ])rovost and si.xteeu numibers of the 
sonati^ elected by the fellows, professors, &c, ; the senate consists 
of tlic chancellor or his deputy and doctors and masters who keep 
their names on the books. The average number of students on the 
books is about 1300. By an act passed in 1873, known as Faw'cett’s 
Act, all li'sts wen* abolished, and the ]>nzes and honours of all 
grades hitherto reserved for Protestants of the Kstablished Church 
were thrown open to all. I'he univ'ersity returns two members to 
juirliament. (See Dublin University Calendar^ annual.) 

There remain to be mentioned the following buildings in 
Dublin. The permanent building of the International Exhibition 
of 1865 adjoin.s the pleasure ground of St Stephen's Green. 
This building was occupied by the Royal University of Ireland 
until its dissolution under the Irish Universities Act 1908, which 
provided for a new university at Dublin, to which the building 
was transferred under the act (see Irki.anii : Education), The 
new university is called the National University of Ireland. 
At the same time a new college was founded under the njune of 
University (nllcgc. Tlie Royal University replaced the Queen’s 
Universily under the University Act (Ireland) in 1879. No 
teaching was carried on, but examinations were held and degrees 
conferred, both on men and on women. On the west side of St 
Stephen’s Green is the Catholic University (1854), which is under 
the Jesuit Fathers and afliliated to the Royal University. 
Hetween Trinity College and St Stephen’s Green, a large group 
of buildings includes the Royal Dublin Society, founded in 
i 6<S3 to develop agriculture and the useful arts, with a library 
and gallery of statuary ; tlie Science and Arts Mu.seum, and the 
National Library, the former mih a noteworthy collection of 
Irish antiquities ; the Museum of Natural Hi.stor\’, with a splendid 
collection of Irish fauna ; and the National Gfdlery of Ireland, 
founded in 1853. Here was once a residence of the duke of 
T-einster, and the buildings surround the open space of Leinster 
Lawn. Educational foundations include the Royal College 
of Physicians, of Surgeons and of Science; the Royal Irish 
Academy, with an unequalled collection of national antiquities, | 
including manuscripts and a librarj" ; and the Royal Hibernian • 
Academy of painting, sculpture and architecture. In 1904 the ' 


formation of a municipally supported gallery of modem art 
(mainly due to the initiative and generosity of Mr Hugh Lane) 
was signalized by an exhibition including the pictures intended 
to constitute the nucleus of tlie gallery. In 1905 King Edward 
VII. laid the foundation stone of a college of science on a site 
in the vicinity of Leinster Lawn. The full scheme for the occupa- 
tion of the site included, not only the college, but also offices 
for the Board of Works and the Department of Agriculture. 
The famous Dublin Horse and Agricultural Shows are held at 
Ball’s Bridge in April, August and December. 

The most notable churches apart from the cathedrals are 
Roman ( Atholic and principally modem. The lofty church of the 
Augustinians in Thomas Street ; St Mary’s, the pro-cathedral, 
in Marlborough Street, with Grecian ornamentation within, 
and a Doric portico ; St Paul’s on Arran (}uay, in the Ionic 
style ; and the striking St Franc:is Xavier in Gardiner Street, 
also Ionic, arc all noteworthy, and the last is one of the finest 
modem churches in Ireland. Among theatres Dublin has, in 
the Royal, a handsome building which replaced the old Theatre 
Royal, burnt down in 1880. Clubs, which are numerous, are 
chiefly found in the neighbourhood of Sackvillc Street ; and 
there should further be mentioned the Rotunda, at the corner 
of Great Britain Street and Sackville Street, a beautiful building 
of its kind, belonging to the adjacent hospital, and used for 
concerts and other entertainments, while its gardens are used 
for agricultural shows. 

Suburbs, — ^To the west of the enty lies the Phoenix Park. Here, 
l^esides the viceregal demesne and lodge and the magazine, are 
a zoological garden, a people’s garden, the Wellington monument, 
two barracks, the Ilibcrnian military^ school, the “ Fifteen Acres,” 
a natural amphitheatre (of much greater extent than its name 
implies) used as a review ground, and a racecourse. The 
amenities of Plioenix Park were enhanced in 1905 liy the purchase 
for the crown of land extending along the Liffey from Island 
bridge to Chapel izod, which might otherwise have been built over. 
To the south lies Kilmainham. Here is the royal hospital for 
IKjnsioners and maimed soldiers. Close by is Kilmainham prison. 
I’o the w'est the valley of the Liffey affords pleasant scenery, 
with the well-known grounds called the “ Strawberry Beds ” 
on the north bank. In this direction lies (liapelizod, said to 
take its name from that Iscult whom Tennyson, Matthew Arnold 
and Wtigner made a heroine ; beyond wdiich is Lucan connected 
with the city by tramway. Northward lies Clondalkin, with its 
round towTr, marking the site of tlie important early sec of 
('luain Dolcain ; (ila.snevin, with famous botanical gardens ; 
P'inglas, with a ruined church of early foundation, and an Irish 
cross ; and Clontarf, a favoured resort on tlie bay, with its 
modem castle and many residences of the wealthy classes in the 
vicinity. South of the city are Ratlimines, a populous suburb, 
near which, at the “ Bloody Fields,” English colonists were 
murdered by the natives in 1209 ; and Donny brook, celebrated 
for its former fair. Rathmincs, Monkstow'n, Clontarf, Dalkcy 
and Killiney, with the neighbourhood of Kingstown and Pem- 
broke, are the most favoured residential districts. Plowth, 
Malahide and Sutton to the north, and Bruy to the south, are 
favoured seaside watering-places outside the radius of actual 
suburbs. 

Communications, — The direct route to Dublin from London and 
other parts of England is by the Holyhead route, controlled liy 
the London & North Western railway with steamers to the port 
of Dublin itself, while the company also works in conjunction 
with the mail steamers of the City of Dublin Steam Packet 
Company to the outlying port of Kingstown, 7 m. S.E. Passenger 
steamers, however, also serve Liverpool, ITeysham, Bristol, the 
south coast ports of »igland and London ; Edinburgh and 
Glasgow, and other ports of Great Britain. The railways leaving 
Dublin arc the following : the Great Northern, with its terminus 
in Amiens Street, with suburl>an lines, and a main line ninning 
north to Drogheda, Dundalk and Belfast, with ramifications 
I through the northern countries ; the Great Southern &: Western 
• (Kingsbridge terminus) to Kilkenny, Athlone and Cork ; the 
' Midland Great Western (Broadstonc terminus), to Cavan, Sligo 
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and Galway ; the Dublin & South-Eastern (Harcourt Street 
and Westland Row for Kingstown) ; and there is the North Wall 
station of the London & North-Western, with a line known 
as the North Wall extension, connecting with the other main 
lines. The internal communications of the city are excellent, 
electric tramways traversing the principal streets, and connecting 
all the principal suburbs. 

Trade . — Dublin was for long stigmatized as lacking, for so 
large a city, in the proper signs of commercial enterprise. A 
certain spirit of foolish pride was said to exist which sought 
to disown trade ; and the tendency to be poor and genteel in 
the civil service, at the bar, in the constabulary, in the anny, 
in professional life, rather than prosperous in luisiness, was one 
of the most unfortunate and strongly marked characteristics of 
Dublin society. That this was attributable to the lingering yet 
potent influence of an unhappy past was held by some ; while 
others attributed the weakness to the viceregal oflice and the 
effects of a sham court. About the time of the Revolution, the 
woollen trade flourished in Dublin, and the produce attained 
great celebrity. The cheapness of labour attracted capitalists, 
who started extensive factories in that quarter of the town 
known even now as the Liberties. This quarter was inlmbited 
altogether by workers in wool, and as the city was small, the 
aristocracy lived close by in noble mansions which arc now miser- 
able memorials of past prosperity. About 1700 the English 
legislature prevailed on WiUiam 111 . to assent to laws which 
directly crushed the Irish trade. All exportation except to 
England was peremptorily forbidden, and the woollen manu- 
facture soon decayed. Rut at the close of the i8th century 
there were 5000 persons at work in the looms of the Liberties. 
About 1715 ]mrliament favoured the manufacture of linen, and 
the l./inen Hall was built. The cotton trade was soon afterwards 
introduced ; and silk manufacture was begun by the Huguenots, 
who had settled in Dublin in considerable numbers after the 
revocation of the edict of Nantes. Acts favourable to these 
enterprises were passed, and they flourished apace. Rut the 
old jealousy arose in the reign of George T., and in the reign of 
Grtorge Ilf. an act was [lassed which tended directly to the ruin 
of the manufacture. 1 'he linen shared the same fate. DubliTi 
])oplins, how(;v(T, keep their reputation. However adverse 
influences may have been combated, Dublin yet produces little 
for export save whisky and porter, the latter from the famous 
Guinness brewery and others; but a considerable export trade, 
principally in agricultural produce, passes through Dublin from 
the countr)^ Tlie total annual export trade may be valued at 
about 3^120,000, while imports exceed in value 3^3,000,000. To 
the; manufacturing industries of the city tliere should be added 
mineral water works, foundries and shipbuilding. 

Ry continual dredging a great depth of water is kept available 
in the harbour. The Dublin Port and Docks lioard, which was 
Harbour consists of the mayor and six 

me.mbers of the corporation, ^vith other members 
representing the trading and shipping interests, undertook 
considerable works of improvement at the beginning of the 
20th century. These improvements, inter alia, enabled vessels 
drawing up to 23 ft. to lie alongside the extensive quays which 
border the IJffey, at low tide. The extensive Alexandra tidal 
basin, on the north side of the Liffey, admits vessels of similar 
ca[)aeity . The (Custom House Works on the north .side have about 
17 it. of water. With docks named after them are connected 
the Royal and Grand f!anals, passing r(^sp(*ctively to north and 
south of the city, the one penetrating the great central plain of 
Ireland on the north, the other hdlowing the course of the Jaffey, 
doing the same on the south, and both joining the river Shannon. 
'I'he docks attached t.o the canals, and certain other smaller 
docks, arc owni'd by companies, and tolls are levied on vessels 
entering these, but not those entering the docks under the Board. 

Gavernmenl. — Dublin was formerly represented by two 
members in the imperial parliament, but in 1885 the parlia- 
mentary borough was divided into the four divisions of College 
Green, Harbour, St Stephen’s Green and St Patrick’s, each 
returning one member. The lord-lieutenant of Ireland occupies 
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Dublin Castle and the Viceregal Lodge in Phoenix Park. Dublin 
is thus tlie seat of the viceregal court. It is also the seat of the 
Irish courts of law and equity. In connexion with these it may 
be noted that in 1904 a special court was established for children. 
On the constitution of Dublin as a county borough in 1898, the 
positions and duties of its corporation were left practically 
unal tered. The corporation consists of a lord mayor, 20 aldermen 
and 60 councillors, representing 20 wards. The income of the 
body arises from rents on property, customs and taxes. Under an 
act passed in 1875 the corporation ha.s the right to forward every 
year three names of persons suitable for the oflice of high sheriff 
to the viceroy, one of which shall be selected by him. The 
corporation has neither control over the police nor any judicial 
dutie.s, excepting as regards a court of consci(‘nce dealing with 
debts under 40s. (Irish) ; while the lord mayor holds a court 
for debts over 40s., and for the settlement of cases between 
masters and servants. 'Phe lord mayor is clerk of the markets 
and supervises weights and measures and deals with cases of 
adulteration. Resides the usual duties of local government, 
and the connexion with the port and docks boards already 
explained, there should be noticed the connexion of the corpora- 
tion with such bodies as those controlling the city technical 
schools, the Royal Irish Academy of Music, and the gallery of 
modern art. The corporation has shown some coficern for the 
housing of the poor, and an extensive scheme taken up in 1904 
indudecl the provision of cottage dwelling.*; in llu* suburbs, as at 
(lontarf, lH;sides improvements within the city itself. In j<) 05 
a home on the model of the Rowtnn Houses in l.oiidon, pro- 
vided by Lord Iveagh, was opened in Rride Road. A competent 
fire-brigade is maintained by the corporation. 'Phe city coroner 
is a corporate officer. 'I'he city hall, used as municipal offices, has 
already been mentioned ; the official residence of the lord mayor 
is the Mansion House, Dawson Stn^et. I'he Dublin melroj>olitan 
police is a force peculiar to the city, the rcmaindiTof Iritknd being 
protected civilly by the Royal Irish ('onstabulary. A large 
military force is usually maintained in the city of Dublin, 
which is the hcadcjuarters of the military district of Dublin and 
of the staff of Ireland (q.v.). 'J'he troops iire accommodated in 
several la.ge barracks in various parts of the city. 

Charities . — The number of charitable institutions is large. 
The hospital and Free School of King (!harles J., commonly 
called the Rlue Goat hospital, was founded in 1670. It is (hwoted 
If) the education and mainter^an(.(^ of the sons of citizens in 
poor circumstances. Reforc the Irish Parliament Houses were 
erected the parliament met in the scho(;l building. Among 
hospitals those of special general interest are the Steevens, 
the oldest in the city, founded under the will of Dr Richard 
Steevens in 1720 ; the Mater Misericordiae (1861), which includes 
a laboratory and museum, anrl is managed by the Sisters of 
Mercy, but relieves sufferers independently of their creed ; the 
Rotunda lying-in hospital (175^) : the Ren al hospital fejr incur- 
ables, Donny brook, which was founded in 1744 by the Dublin 
Musical Society ; and the Royal Victoria l\ye and iCar h(»s|)ilal, 
Adelaide Road, which amalgamated (1904) two similar institu- 
tions. Lunalie s are maintained in St Patrick’s hospital, founded 
in 1745, pursuant to the will of Dean Swift, and conducted by 
governors appointed under the charter of incorporation. 'I'hc 
Richmond lunatic asylum, creeled neur the House of Industry, 
and placed under the care of officers appointetl by govc;rnment, 
receives patients from a district consisting of the counties of 
Dublin, l^oiith, Meath and Wicklow, each of these contrilmting 
towards its expenses in proportion to the number of pati(?nts 
sent in. Resides these public estalffishments for the custody of 
lunatics, there arc in the vicinity of Dublin various private, 
asylums. The principal institution for blind men (and also those 
afflicted by gout) is Simpson’s hospital (1780), fouiid(?d by a 
merchant of Dublin ; while blind women are maintained at 
the Molyneux asylum (1815). An institution for the, maintenance 
and education of children born deaf and dumb is maintained 
at Claremont, near Glasnevin (1816). The plan of the Royal 
hospital, for old and maimed soldiers, was first suggested by the 
earl of Essex, when lord -lieutenant, and carried into effect 
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through the repeated applications of the duke of Ormond to 
Charles II. The site chosen for it was tlmt of the ancient prioiy 
of Kilniainhani, founded by Strongbow for Knights Templars. 
The budding, completed in 1684, according to a plan of Sir 
Christopher Wren, is an oblong, three sides of which are dwelling- 
rooms, connected by covered corridors. The fourth contains the 
chapel, the dining-hall, and the apartments of the master, who 
is always the commander of the forces for the time being. The 
Royal Hibernian military school in Phoenix Park (1765) provides 
for soldiers’ orphan sons. The Drummond I nstitu tion, (liapclizod, 
for the orphan daughters of soldiers, was established in 1864 by 
John Drummond, alderman, who left £20,000 to found the asylum, 
llie Hibernian Marine Society for the maintenance of seamen’s 
sons was established in the city in 1766, but now has buildings at 
Clontarf. The Roman Catholic Church has charge of a number 
of special charities, some of them educationsd and some for the 
relief of suffering. 

//ij/ory.—The name of Dublin signifies the “ Black pool.” 
The early history is mainly legendary. It is recorded that the 
inhabitants of Leinster were defeated by the people of Dublin 
in the year 291. Christianity was introduced by St Patrick 
about 450. In the 9th century the Danes attacked Dublin and 
took it. The first Norseman who may be reckoned as king was 
Thorkel I. (832), though the Danes had appeared in the country 
as early as the close of the previous century. Thorkel established 
himself strongly at Armagh. In 1014 Brian Boroihme, king of 
Munster, attacked the enemy and fought the battle of Clontarf, 
in which he and his son and 1 1,000 of his followers fell. The Irish, 
however, won the little, but the Danes reoccupied the city. 
Constant struggles with the Irish resulted in intermissions of 
the Danish supremacy from 1052 to 1072, at various intervals 
between 1075 ^ ^124 to 1136. The Danes were 

finally ousted by the Anglo-Normans in 1171. In 1172 Henry II, 
landed at Waterford, and came to Dublin and held his court there 
in a pavilion of wickerwork where the Irish chiefs were entertained 
with great pomp, and alliances entered into with them. Previous 
to his departure for England, Henry bestowed the government 
on Hugh de 1-acv, having granted by charter “ to his subjects 
of Bristol his city of Dublin to inhabit, and to hold of him and 
his heirs for ever, with all the liberties and free customs which 
his subjects of Bristol then enjoyed at Bristol and through 
all England.” In 1176 Strongluiw, earl of Pembroke, and chief 
leader of tiic Anglo-Norman forces, died in Dublin of a mortifica- 
tion in one of his feet, and was buried in Christ Church Cathedral, 
where his monument remains well preserved. A fresh charter 
was granted in 1207 by King John to the inhabitants of Dublin, 
w'ho had not yet made their peace with the neighl')ourhood, but, 
like the settlers in other towns, were at constant feud with the 
native Irish ; so that two years after the date of this charter, 
whilst the citizens of Dublin were celebrating Easter at Cullcns- 
wood, they were set upon by the Irish of the neighbouring 
mountains, and 500 of them killed. The scene of slaughter is 
still called the Bloody Fields, and Easter Monday denominated 
Black Monday. On each succeeding anniversary of that day, 
with the prevalent desire of perpetuating a feud, the citizens 
marched out to CAillcnswood with banners displayed — “ a terror 
to the native Irish.” In 1216 Magna Carta, a copy of which is 
to Ijc found in the Red Book of the Exchequer, was granted 
to the Irish by Ileryy III. In 1217 the fee farm of the city was 
granted to the citizens at a rent of 200 marks per annum ; and 
about this period many monastic builditigs were founded. In 
1227 the same monarch confirmed the charter of John fixing 
the city boundaries and the jurisdiction of its magistrates. 

During the invasion of Ireland by Edward Bruce in 1315 
some of the suburbs of Dublin were burnt to prevent them 
from falling into his hand. The inroad of Bruce had been coun- 
tenanced by the native Irish ecclesiastics, whose sentiments were 
recorded in a statement addressed to Pope John XXIL Some 
notion of the defence made against Bruce’s invasion may he 
gained from the fact that the churches were torn dovm to .supt>ly 
stones for the building of the city walls. Bruce had seized 
Grecncostlc on his march ; but the natives rc-took the town, 


and brought to Dublin the governor who had yielded to Bruce. 
He was starved to death. 

Richard II. erected Dublin into a marquisate in favour of 
Robert de Vere, whom he also created duke of Ireland. The same 
monarch er)tered Dublin in 1394 with 30,000 bowmen and 4000 
cavalry, bringing with him the crown jewels ; but after holding 
a parliament and making much courtly display before the native 
chieftains, on several of whom he conferred knighthood, he 
returned to England. Five years later, enriched with the spoils of 
his uncle, John of Gaunt, Ricliard returned to Ireland, landing at 
Waterford, whence he marched through the counties of Kilkenny 
and Wicklow, and subsequently arrived in Dublin, where he 
remained a fortnight, sumptuously entertained by the provost, as 
the chief magistrate of the city was then called, till intelligence 
of the invasion of his kingdom by Bolingbrokc recalled him to 
England. 

In 1534 Lord lliomas Fitzgerald, better known as Silken 
Thomas (so called because of a fantastic fringe worn in the helmet 
of his followers), a young man of rash courage and good abilities, 
son of the Lord Deputy Kildare, believing his father, who was 
imprisoned in the Tower of London, to have been beheaded, 
organized a rebellion against the English Government, and 
marched with his followers from the mansion of the earls of 
Kildare in Thomas Court, through Dame’s Gate to St Mary’s 
Ablxjy, where, in tlie council chamber, he proclaimed himself 
a relxjl. On his appearing before the wall with a powerful force, 
the citizens were induced through fear to give admission to a 
detachment of his troops to besiege the castle ; but, on hearing 
that he had met with a reverse in another quarter, they suddenly 
closed their gates and detained his men as prisoners. He then 
attacked the city itself ; but, finding it too strong to l)c seized 
by a coup de main, he raised the siege on condition of having 
his captured soldiers exchanged for tlie children of some of the 
principal citizens who had fallen into his hands. After much 
vicissitude of fortune. Lord Thomas and others concerned in this 
rebellion were executed at Tyburn in 1536. 

At the outbreak of civil war in 1641, a conspiracy of the 
Irish septs, under the direction of Roger Moore, to seize Dublin 
Castle, was disclosed by one Owen Connolly on the eve of the day 
on which the attempt was to have been made, and the city was 
thus preserved for the king's party ; but the Irish outside began 
an indiscriminate extermination of the Protestant population. 
In 1646 Dublin was besieged, but without success, by the Irish 
army of 16,000 foot and 1600 horse, under the guidance of the 
Pope’s nuncio Rinuccini and others, banded together ” to 
restore and establish in Ireland the exercise of the Roman 
Catholic religion.” The city had been put in an efficient state of 
defence by the marquess of Ormonde, then lord-lieutenant; but 
in the following year, to prevent it falling into the hands of the 
Irish, he surrendered it on conditions to Colonel Jones, com- 
mander of the Parliamentary forces. In 1649 Ormonde was 
totally defeated at the battle of Baggotrath, near Old Rathmines, 
in an attempt to recover possession. The same year Cromwell 
landed in Dublin, as commander-in-chief under tlie parliament, 
with 9000 foot and 4000 horse, and proceeded thence on his 
aireer of conquest. 

When James II. landed in Ireland in 1689 to assert his right 
to the British throne, he held a parliament in Dublin, which 
passed acts of attainder against upwards of 3000 Protestants. 
The governor of the city, Colonel Luttrell, at the same time issued 
a proclamation ordering all Protestants not housekeepers, except- 
ing those following some trade, to depart from the city within 
24 hours, under pain of death or imprisonment, and in various 
ways restricting those who were allowed to remain. In the 
hope of relieving his financial difficulties, the king erected a mint, 
where money w'as coined of the ” worst kind of old brass, guns 
and the refuse of metals, melted down together,” of the nominal 
value of £1,568,800, with which his troops were paid, and trades- 
men were compelled to receive it under penalty of being Imnged 
in case of refusal. Under these regulations the entire coinage 
was put into circulation. After his defeat at the batUe of tlie 
Boyne, James returned to Dublin, but left it again before 
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daybrealc the next day ; and William 111 . advancing by slow 
marches, on his arrival encamped at Finglas, with upwards of 
30,000 men, and the following day proceeded in state to St 
Patrick’s cathedral to return thanks for his victory. 

In 1783 a convention of delegates from all the volunteer corps 
in Ireland assembled in Dublin for the purpose of procuring a 
reform in parliament ; but the House of Commons refused to 
entertain tlie proposition, and tlie convention separated without 
coming to any practical result. In May 1798 the brealcing out of 
a conspiracy planned by the United Irishmen to seize the city 
was prevented by the capture of Lord Edward Fitzgerald, son 
of the duke of Leinster and husband of the celebrated “ Pamela.” 
Lord PMward died in prison of the wounds received in the 
encounter which preceded his capture. In 1803 an insurrection 
headed by Robert Emmett, a young barrister of much promise, 
broke out, but was immediately quelled, with the loss of some 
lives in the tumult, and the death of its leaders on the scaffold. 
In 1848 William Smith O’Brien, M.P. for Limerick, raised a 
rebellion in Tipperary, and the lower classes in Dublin were 
greatly agitated. Owing, however, to timely and judicious 
disposition of the military and police forces the city was saved 
from much bloodshed. In 1867 the most serious of modern 
conspiracies, that known as the Fenian organization, came to 
light. The reality of it was proved by a ship being found laden 
with gunpowder in the Liverjjool docks, and another with £5000 
and 2000 pike-heads in DuVAin. The Habeas Corpus Act was 
suspended at one sitting by both Houses of Parliament and 
about 060 arrests were made in Dublin in a few hours. Dublin 
castle was fortified ; and the citizens lived in a state of terror 
for several weeks together. For later history, see Ireland. 

Sot! \V. Harris, Jh'&tury find A ntiquitics of the City of DMin (Dublin, 
I76()) ; Sir J. T. (’iilb(‘it, History of the City of Duhtin (Dulilin, 1850). 
'I'bc history of the NorsoiiuJii in Dublin has been dealt with by a Nor- 
woL-ian writer, T.. J. Vogt, Dublin som Norsk By (Christiania, 

btJBNER, JOHANN FRIEDRICH (1802-1867), German 
classical scholar (naturalized a Frenchman), was born in Hor- 
selgau, near Gotha, on the 20th of December 1802. After study- 
ing at the university of Gottingen he returned to Gotha, where 
from 1827 -1832 he held a post {iuspcctor enmobii) in connexion 
with the gymnasium. During this period he made his name 
known by editions of Justin and Persius (after ('asaubon). In 
1832 he was invited by the brothers Didot to Paris, to co-operate 
in a new edition of IT. Etienne’s Greek Thesaurus. He also 
contributed largely to the Bibliotheca Graeca published by tlie 
same firm, a series of Greek classics with Latin translation, 
critical notes and valuable indexes. One of Diibner’s most 
important works w'as an edition of C^aesar undertaken by com- 
mand of Napoleon TTL, which obtained him the cross of the 
Legion of Honour. His editions are considered to be models 
of literary and philological criticism, and did much to raise 
the standard of classical scholarship in France. He violently 
attacked Biiniouf’s method of teaching Greek, but without 
result. Diiliiicr may Iiave gone too far in his zeal for reform, 
and his opinions may have been too liarshly expressed, but 
time has shown him to be right. The old t(!xt- books have been 
discardc^d, and a great improvement in classical teaching has 
taken place in recent years. Dii brier died at Montreu il-sous-Bois, 
near Paris, on the i3tli of December 1S67. 

Soc F. Godtrfroy, Notice sur J. !•'. Dubucr (1867) ; Sainte-Beuve, 
Discours d la memoire de Dilmer (t868 ) ; article in AUgcmeinc 
deufsche Biographic. 

DUBOIS, FRANgOIS CLEMENT THEODORE (1837- ), 

French musical composer, was bom at Rosney (Marne) on the 
24th of August 1837. He studied at tlie Conservatoire under 
Ambroise Thomas, and w'on the Grand Prix de Rome in 1861 
with his cantata At ala. After the customary sojourn in Rome, 
Dubois returned to Paris and devoted himself to teaching. He 
was appointed “ maitre dc Chapelle ” at the church of Stc 
Clotilde, where Cesar Franck was organist, in 1863, and remained 
at this post for five years, during which time he composed a 
quantity of sacred music, notably Lcs Sept Paroles du Christ 
(1867), a work which has become well known in France. In 
t868 he became ** maitre de Chapelle ” at the church of the 


Madeleine, and nine years later succeeded Camille Saint-Saiins 
there as onanist. He became professor of harmony at tlie 
Conservatoire in 1871, and was appointed profc.ssQr of composi- 
tion in succession to L60 Delibes in 1891. At the death of 
Ambroise Thomas in 1896 he became director of the Conserva- 
toire. Dubois is an extremely prolific composer and has written 
in a variety of forms. His sacred works include four masses, 
a requiem, Les Sept Paroles du Christ, a large numtier of motets 
and pieces for organ. For the theatre he has composed La 
Guzla de Vlimir, an opera coinique in one act, played at the 
Theatre Lyrique de TAthcncc in 1873 ; Le Pain bis, an o|.)er{i 
comique in one act, given at the Opera Comiqiic in 1879 ; La 
Farandole, a ballot in three acts, produced at the Grand Opera 
in 1883; Ahen-Hamet, a four-act opera, heard at the Theatre 
Italicn in 1884 ; Xaviar, a dramatic idyll in three arts, [ilayed 
at the Opera Comique in 1895. His orchestral works include 
two concert overtures, tlie overture to Frithioff (j8So), several 
suites, Marche herdique dc Jeanne d'Arc Nc. lie is also 

the autlior of Le Paradis perdu, an oratorio which gained for 
him tlie prize offered by the city of Paris in 1878 ; 1 ' EnUncmcnl 
de Proserpine (1879), ^ lyrique-, Dclivrance (1887), a 

cantata; Ilylas (1890), a scene lyrique for soli, chorus and 
orchestra; Noire Dame de la mer, a symphonic poem (1897); 
and a musical setting of a I.atin ode on the baptism of Clovis 
(1899). In addition, he composed much for the j)iano and 
voice. 

DUBOIS, GUILLAUME (1656-1723), French cardinal and 
statesman, was born at Brive, in Limousin, on the ()th of 
Septerriber 1656, He was, actrording to his enemies, the son of 
an apothecary, his father being in fact a doctor of medicine 
of rcspectabki family, who kept a small drug store as part of 
the necessary outfit of a country practitioner. He was educated 
at the school of the Brothers of the Christian Doctrine at Brive, 
whore he received the tonsure at the age of thirteen. In 1672, 
having finished his philosophy course, he was given a scljolarship 
at the c-ollege of St Micliel at Paris by jean, inarcjiiis do ]^)lnpa- 
dour, lieutenant-general of the I.imousin. The head of the 
college, the al.ib6 Antoine Faure, who was from the same fiart 
of the coiaitry as himself, befriended tlie lad, and continued 
to do so for many years after he had finished his course, finding 
him pupils and ultimately obtaining for him the jiost of tutor 
to the young duke of Chartres, afterwards the regent duke of 
Orleans. Astute, ambitious and unrestrained by conscience, 
Dubois ingratiated himself with his pufiil, and, while he gave 
him formal schoril lessons, at the same time pandered to his 
evil passions and encouraged him in their indulgence. He 
gained the favour of J.ouis XIV. by bringing about the marriiige 
of his puj>il with Mademoiselle de Blois, a natural but legit imaled 
daughter of the king ; and for this service he was rirwarded with 
the gift of the abbey of St Just in Picardy, lb? was present 
with his pupil at the battle of Steinkirk, and “ faced fin!,” says 
Marshal Luxembourg, “ like a grenadier.” Sent to join the 
French embassy in London, he made himself so active that he 
was recalled by the request of the ambassador, w^ho feared his 
intrigues. This, however, tended to raise his credit with tlie 
king. When the duke of Orleans became regent (1715) Dubois, 
who had for some years acted as his secretary, was made councillor 
of state, and the chief power passed gradually into his hands. 

His policy was steadily directed towards maintaining tlie 
peace of Utrecht, and this made him tlie main opponent of the 
schemes of Cardinal Alberoni for the aggrandizement of Spain. 
To counteract Alberoni’s intrigues, he suggested an alliance 
with England, and in the face of great difficulties succc^eded 
in negotiating the 'JViple Alliance (1717). In 1719 he sent an 
army into Spain, and forced Philip V. to dismiss Alberoni. 
Otherwise his policy remained that of peace. Dubois’s success 
strengthened him against the bitter opposition of a large section 
of the court. Political honours did not satisfy him, however. 
The church offered the richest field for exploitation, and in 
spite of his dissolute life he impudently prayed the regent to 
give him the archbishopric of Cambray, the richest in Prance. 
His demand was supported by George I., and the regent yielded. 
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In one day all the usual orders were conferred on him, and even 
the great prcaclier Massillon consented to take part in the 
ceremonies. His next aim was the cardinalate, and, after long 
and most profitable negotiations on the part of Pope Clement 
XL, the red hat was given to him by Innocent XIII. (1721), 
whose election was largely due to the bribes of Hubois. it is 
estimated that this cardinalate cost France about eight million 
francs. In the following year he was named first minister of 
France (August). lie was soon after received at the Prench 
Academy ; and, to the disgrace of the French clergy, he was 
named president of their assembly. 

When Louis XV. attained his majority in 1723 Dubois re- 
mained chief minister. He had accumulated an immense pi ivate 
fortune, possessing in addition to his see the revenues of seven 
abbeys. He was, however, a prey to the most terrible pains of 
body and agony of mind. His health was ruined by his de- 
baucheries, and a surgical operation became necessary. This 
was almost immediately followed by his death, at Versailles, 
on the loth of August 1723. Ilis portrait was thus drawn by the 
due de St Simon : — “ He was a little, pitiful, wizened, herring- 
gutted man, in a flaxen wig, with a weasel’s face, brightened 
by some intellect. All the vices — perfidy, avarice, debauchery, 
ambition, flattery — fought within him for the mastery. He was 
so consummate a liar that, when taken in the fact, he could 
brazenly deny it. Even his wit and knowledge of the world 
were spoiled, and his affected gaiety was touched with sadness, 
by the odour of falsehood which escaped through every pore of 
his body.” This famous picture is certainly biassed. Dubois 
was unscru]nilous, but so were his contemporaries, and whatever 
vices he bad, he gave France peace after the disastrous wars of 
Louis XIV. 

In 1780 appeared Vie privee dti Cardinal Dubois, atlribulcd to one 
of his secretaries, Mongez; and in 1815 his M /'moires secrets et corre- 
spondance ineUite, edited by L. do Sevelinges. See also A.Cheruel, 
Saint-Sinum et t’abhe Dubois ; Wieseiier, 1 .e U/^ent, I'alih/ Dubois 
et Ics Avfflais (i8c)i) ; and memoirs of the time. 

DUBOIS, JEAN ANTOINE (1765- :! 848), French Catholic 
missionary in India, was ordained in the diocese of Viviers in 
1792, and sailed for India in the same year under the direction 
of the Missions litrangcres. He was at first attached to the 
Pondicherry mission, and worked in the southern districts of 
the present Madras Presidency. On the fall of Seringapatam in 
1 799 he went to Mysore to reorganize the ('hristian community 
that had been shattered by Tipu Sultan. Among the benefits 
which he conferred upon his impoverished flock were the founding 
of agricultural colonics and the introduction of vaccination as a 
preventive of smallpox. But his great work was his record of 
Hindu Manners^ Customs and Cerananies. Immediately on his 
arrival in India he saw that the work of a C'hristian missionary 
should be based on a thorough acquaintance with the innermost 
life and character of the native population. Accordingly he 
abjured European society, adopted the native style of clothing, 
and made himself in habit and costume as much like a Hindu as 
he could. He gained an extraordinary welcome amongst people 
of all castes and conditions, and is still spoken of in many parts 
of South India with affection and esteem as “ the prince’s 
son, the noblest of Europeans.’^ Although Dubois modestly dis- 
claimed the rank of an author, his collections were not so much 
drawn from the Hindu sacred books as from his own careful 
and vivid observations, and it is this, united to a remarkable 
prescience, that makes his work so valuable. It is divided into 
three parts : (1) a general view of society in India, and especially 
of the caste system ; (2) the four states of Brahminical life; (3) 
religion — feasts, temples, objects of worship. Not only does the 
abb^ give a shrewd, dear-sighted, candid account of the manners 
and customs of the Hindus, but he provides a very sound estimate 
of the British position in India, and makes some eminently just 
observations on the difficulties of administering the Empire 
according to Western notions of civilization and progress with 
the limited resources that are available. Dubois’s French MS. 
was purchased for eight thousand rupees by Lord William 
Bentinck for the East India Company in 1807; in x8i6 au 
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English translation was published, and of this edition about 1864 
a curtailed reprint was issued. The abb6, however, l^cly recast 
his work, and of this revised text (now in the India Office) an 
edition with notes was published in 1897 by H. K. Beauchamp. 
Dubois left India in January 1823, with a special pension con- 
ferred on him by the East India Company, and on reaching Paris 
was appointed director of the Missions Etrangt^res, of which 
he afterwards became superior ( 1836-1839). He translated into 
French the famous book of Hindu fables called Panchaiantra^ 
and also a work called The Exploits of the Guru Paramatta. Of 
more interest were his Letters on the State of Christianity in India, 
in which he asserted his opinion that under existing circumstances 
there was no human possibility of so overcoming the invincible 
barrier of Brahminical prejudice os to convert the Hindus as a 
nation to any sect of (‘hristianity. He acknowledged that low 
castes and outcastes might be converted in large numl:)ers, but 
of the higher castes he wrote : “ Should the intercourse between 
individuals of both nations, by becoming more intimate and 
more friendly, produce a change in the religion and usages of 
the country, it will not be to turn Christians that they will forsake 
their own religion, but rather ... to become mere atheists.” 
He died in 1848. 

DUBOIS, PAUL (1829-1905), French sculptor and painter, 
was born at Nogent-sur-Seine on the i8th of July 1829. He 
studied law to please his family, and art to please Jiimself, 
and finally adopted the latter, and placed himself under Tous- 
saint. After studying at the Ecole des Beaux-Arts, Dubois went 
to Rome. His first contributions to the Paris Salon (i860) were 
busts of “ The Countess de B.” and ” A Child.” For his first 
statues, “ St John the Baptist ” and “ Narcissus at the Bath ” 
(1863), he was awarded a medal of the second class. The statue 
of “ The Infant St John,” which had been modelled in Florence 
in 3860, was exhibited in Paris in bronze, and was acquired 
by the Luxemburg. “ A Florentine Singer of the Fifteenth 
Century,” one of the most popular statuettes in Europe, was 
shown in 1865 ; “ The Virgin and Child ” appeared in tlic Paris 
Universal Exhibition in 1867 ; “ The Birth of Eve ” was pro- 
duced in 1873, and was followed by striking busts of Henner, 
Dr Parrot, Paul Baiidry, l^istcur, Gounod and Bonnai, remark- 
able alike for life, vivacity, likeness, refinement and subtle 
handling, llic chief work of Paul Ilubois was The Tomb of 
General lamoriciere ” in the cathedral of Nantes, a brilliant 
masterpiece conceived in the Renaissance spirit, with allegorical 
figures and groups representing Warlike Courage, ('harily. Faith 
and Meditation, as well as bas-reliefs and enrichments ; the two 
first-named works were separately exhibited in the Salon of 

1877. The medallions represent Wisdom, Hope, Justice, Force, 
Rhetoric, Prudence and Religion. The statue of the “ ('onstable 
Anne de Montmorency ” was executed for Chantilly, and that 
of “ Joan of Arc ” (1889) for the town of Reims. The Italian 
influence which characterized the curlier work of Dubois dis- 
appeared as liis own individuality ]>ecame clearly asserted. As 
a painter he restricted liimself mainly to portraiture, “My 
Children ” (1876) being probably his most noteworthy achieve- 
ment. His drawings and copies after the Old Masters are of 
peculiar excellence : they include “ The Dead Christ ” (after 
Sebastian del IMombo) and “ Adam and Eve ” (after Raphael). 
In 1873 Dubois was appointed keeper of the Luxemburg Museum. 
He siicc*ceded Guillaume as director of the £cole des Beaux-Arts, 

1878, and Perraud as member of the Academie des Beaux-Arts. 
Twice at the Salon he obtained the medal of honour (1865 and 
1876), and once at the Universal Exhibition (1878). He also 
won numerous other distinctions, and was appointed grand cross 
of the Legion of Honour. He was made a member of several 
Europc^an orders, and in 1895 was elected an honorary foreign 
academician of the Royal Academy of London. He died at 
Paris in 1905. 

DUBOIS, PIERRE {c. 1250-f. 1312), French publicist in the 
reign of Philip the Fair, was the author of a series of political 
pamphlets embodying original and daring views. He was 
known to Jean du Tillet in the i6th, and to Pierre Dupuy in 
the 17th century, but remained practically forgotten until the 
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middle of the 19th century, when his liistory was reconstructed 
from his works. He was a Norman by birth, probably a native 
of Coutances, where he exercised the functions of royal advocate 
of the bailliagc and procurator of the university. He was 
educated at the university of J^aris, where he heard St Thomas 
Aquinas and Siger of Brabant. He was, nevertheless, no 
adherent of the scholastic philosophy, and appears to have been 
conversant with the works of Roger Bacon. Although he never 
held any important political office, he must have lieen in the 
confidence of the court when, in 1300, he wrote his anonymous 
Summaria, hretns el compendiosa doctrina felicis expedinonis ti 
ahhreviaiionis ^uerrarum ei litiuni repn Francorum, which is 
extant in a unique MS., but is analysed by N. de Wailly in the 
Bibliothequc de. VFcole des Charles {2nd series, vol. iii.). In the 
contest between Philip the Fair and Boniface VI 11 . Dubois 
identified himself completely with the secularizing policy of 
Philip, and poured forth a scries of anti-clerical pamphlets, 
which did not cease even with the death of Boniface. His 
Supplicalion du puehle de France au ray contre le pope Boniface 
le VJIF, printed in 1614 in Acta inter Bonifaemm VI H. cl 
Philippum Pulchrum, dates from 1304, and is a heated indict- 
ment of the temporal power. He represented ('outances in the 
states-general of 1302, but in 1306 he was serving Fdward 1. 
as an advocate in Guienne, without apparently abandoning his 
Norman practice by which he had become a rich man. 1 ’he 
most imj^ortant of his works, his treatise De recu peratione ierrae 
sanclae} was written in 1306, and dedicated in its extant form 
to Edward T., though it is certainly addressed to Philip. Dubois 
outlines the conditions necessary to a successful crusade —the 
cstiiblishment and enforcement of a state of peace among the 
Christian nations of the West by a council of the church ; the 
refonn of the monastic, and esjiecially of the military, orders ; 
the reduction of their revenues ; the instnic'tion of a number of 
young men and women in oriental languages and the natural 
sciences with a view to the government of Eastern peoples ; and 
the establishment of Philip of Valois as emperor of the East. 
The king of France was in fact, when once the pope was deprived 
of th(^ temporal power, to become the suzerain of tlie Western 
nations, and in a later and separate memoir Dubois proposed 
that he should cause himself to be made emperor by Clement V. 
His zeal for the crusade was probably sulx)rdinate to the desire 
to secure the wealth of the monastic orders for the royal treasury, 
and to transfer the ecclesiastical jurisdiction to tht^ crown. lb's 
idens on education, on the celibacy of the fh'rgy, and his schemes 
for the codification of French law, were far in advance of his 
time. He was an early and violent “ Gallican,” and the first of 
the gr(;at French lawyers who occupied themselves with high 
politics. In 130S he attended the states-general at Tours. 
He is generally credited with Qnaedam proposita papae a rege 
super facto Templariorum, a draft epistle supposed to be addressed 
to Clement by l^hilip. This was followed by other pamphlets 
in the same tone, in one of which he proposed tliat a kingdom 
founded on the property of the Templars in the East should be 
established on behalf of l*hilip the Tall. 

Sro an article by K. Kenan in Hist. litt. dc la France, vol. xxvi. 
])]). 47i-5.g) ; V.lH\\n\y^ Hist, de la enndamnativn . . . des 'f’eni pliers 
(llriLssels, Jyrd* *^**d Hist, du diffirend entre le pape Hanifaee \HII 
et Philippe le Bel (Paris, 1^55) ; and Moticc.s cl e.Urails dc nKniust rils, 
vol. -VX. 

DUBOIS, a borough of Clearfield county, Pennsylvania, 
U.S.A., 129 m. by rail N.E. of Pittsburg. Pop. (1890) 6149 ; 
(1900) 9375, of whom 1655 were foreign-bom ; (census, 1910) 
12,623. It is served by the Pennsylvania, the Buffalo, Rochester 
& Pittsburg, and the Buffalo & Su.squehanna railways, llic 
borough is built on a small plateau surrounded by hills, on the 
west slope of the Alleghany Mountains, nearly 1400 ft. above 
.sea-level. Its chief importjince is as a coal and lumber centre ; 
among its manufacturing e.stabli.shment.s arc blast furnaces, 
iron works, machine shops, railway repair shops, tannerks, 
planing mills, flour mills, locomotive works and a glass factory. 
Dubois was first settled in 1872, was named in honour of its 
founder, John Dubois, and was incorporated in 1881. 

^ Printed in Collections d servir d VHude de VhistcHre (1891). 


DUBOIS-CRANCe, EDMOND LOUIS ALEXIS (1747-1814), 
French Revolutionist, bom at Charleville, was at first a musketeer, 
then a lieutenant of the wizwAffwa:, or guardsmen of theold n'gime. 
He embraced liberal ideas, and in 1789 was elected deputy to 
the states-general by the third estate of Vitry-le-F>an^*ois. At 
the (knstituent Assembly, of which he was iiamed secretary in 
November 1789, be busied himself mainly with mililar>’^ reforms. 
He wished to .see the old military system, with its caste distinc- 
tions and its mercenaries, replaced by an organization of ni.tional 
guards in which all citizens should be admitted. In his report, 
on the i2th of Deceml)er 178(), he gave utteiance for the first 
time to the idea of conscriplion, w’hich he opposed to the recniiting 
system of the old r gime. His report was not, however, adopted. 
He succeeded in securing the A.ssembly’s vote that any slave who 
touched French soil should becomt: free. After the Constituent, 
Dubois-Crance was named marechal de camp, but he refustid to bo 
placed under the orders of Lafayette and preferred to si-rve as 
a simple gnmadier. iClectecI to the C'onvention by tlie depart- 
ment of the Ardennes, he sat among the Montagnards, hut 
without following any one leader, either Danton or Robespierre. 
In the trial of T.ouis XV 1 . he voted for death without d(dav f>r 
appeal. On the 21st of Feljruary 171)3 he was named jiresident 
of the Convention. Although he was a mem 1 mm* of the two 
committees of general defence which preceded that of public 
.safety, he did not l)elong to the latter at its irreation. But he 
composed a remarkable report on the army, recommending 
two measures whiirh contributed largely to its success, the rapid 
advancement of the lower officers, which openeil the way for 
the mo.st famous generals of the Revolution, and the fusion 
of the volunteers with the veteran troo|)s. In August 1793 
Dubois-Crance w'as designated “ represiMilative on mission ” to 
the army of the Alps, to direct the siege of Lyons, which had 
revolted against the republic. AccuscxI of lack of eiuM-gy, he 
WMis replaced by G. ('outhon. On his return he easily justified 
himself, but was excluded from the Jacobin chib at the instance 
of Robespierre, before whom he refused to bend. C'onsequently 
he was naturally drawn to participate in the revolution of the 
9th ol Therrnidor of the year If., directed against Robespierre. 
Tint be would not join the Royalist reaction which followed, 
and was one of the committee of five which had to oi)pose the 
Royalist insurrection of Vendcmiiiire (see h'kKNc ii Rkvolution). 
It was also during this period that l)ubois-(Van(*c was named 
a memlMT of the committee of public .safety , then much reduced 
in importance. After the Convention, under the Directory, 
Dubois-Oance was a member of the Council of the I'ive Hundred, 
and was appointed in.spector-general of infantry ; then, in 1 799, 
minisU'r of war. Oppo.sed to the coup d'etat of the j8th of 
Brumaire, he lived in retirement during the ('onsulatc and the 
Empire. He died at Relhel on the 2i;th of jene 1814. Ilis 
portrait stands in the foreground in J. L. David’s celebrated 
sketch of tlic “ (Jath of the Tennis Court.” 

Among the numerous wrilings of Dii]»ois-Ciiince may he noticed 
his Ohscr nations .sitr la n >11 s/if at inn militaire^ mt bases du travail 
propose an comilt milituirc. See II. I-', 'i'. Jung, Dubnis de Crane/'.. 
L'armee ct la Revolution, (2 vol^., I’aiis, 

DU BOIS-REYMOND, EMIL (1818-1896), ('k L-rman jibysiologist, 
was born in Berlin on tlie 7tli of November 181S. 'Dar Prussian 
capital wMis the plai'e both of bis birth and of his life's work, 
and he will always be counted among Germiiny's gieat scientific 
men; yet he was not of (ierman blood. His father belonged 
to Neuchatel, his mother was of Huguenot desi'ent, and h(^ spoke 
of himself as ‘‘ l>eing of pure Celtic blood.” JCducated first at 
the French college in B(?rlin, then at Neuchatel, whither his 
father had returned, he entered in 1R36 the university of Berlin. 
He seems to have been uncertain at first as to tlu' bent of his 
studies, for he sat at the feet of the great ecclesiastical historian 
Augu.st Neander, and dallied with geology; Imt eventually he 
threw himself into the study of medi(Mne, with such zeal and 
success as to attract the notice of the great teacdier of anatomy 
and physiology, who was then milking Berlin famous as a school 
for the sciences ancillary to medicine. Johannes M filler may be 
regarded as the central figure in the history of modern physiology, 
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the physiology of the 19th century. Muller’s earlier studies 
had been distinctly physiological; but his inclination^ no less 
than his position as professor of anatomy as well as of physiology 
in the university of Berlin^ led him later on into wide studies of 
comparative anatomy, and these, aided by the natural bent of 
his mind towards problems of general philosophy, gave his views 
of physiology a breadth and a depth wliich profoundly influenced 
the progress of that science in his day. He had, about the time 
when the young Du Bois-Reymond came to his lectures, published 
his great Elcmmls of Physiology^ the dominant note of which 
may be said to be this : — “ Though there appears to he something 
in the phenomena of living beings which cannot be explainecl 
by ordinary mechanical, physical or chemical laws, much may be 
so explained, and we may without fear push these explanations 
as far as we can, so long as we keep to the solid ground of observa- 
tion and experiment.” Muller recognized in the Neuchatel lad 
a mind fitted to carry on physical researches into the pheno- 
mena of living things in a legitimate way. He made liim in 1840 
his assistant in physiology, and as a starting-point for an inquiry 
put into his hands the essay wliicli the Italian, ( !arlo Matteucci, 
had just published on the electric phenomena of animals. This 
determined tlie work of Du Bois-Reymond’s life. He chose as 
the subject of his graduation thesis “ Electric Fishes,” and so 
commenced a long series of investigations on animal electricity, 
by which he enriched science and made for himself a name. 
'J’he results of those inquiries were made known partly in papers 
communicated to scientific journals, hut also and chiefly in his 
work Researches on Animal Electricity, the first part of wliich 
appeared in 184.S, the last in 18S4. 

This great work may be regarded under two aspects. On the 
one hanr],it is a record of tin* exact determination and approxima- 
tive analysis of the electric phenomena presented by living 
beings. Viewed from this standpoint, it repre.sents a remarkable 
advance of our knowledge. Du Bois-Reymond, beginning with 
the imperfect observations of Matteucci, built up, it may be said, 
this branch of science. He did so l)y inventing or improving 
methods, by devising new instruments of observation or by 
adapting old ones. Tlie debt which science owes to him on this 
score is a large one indeed. On the other hand, the volumes in 
(]uestion contain an exposition of a theory. In them Du Bois- 
Reymond put forward a general conception by the help of which 
he strove to exjdain the phenomena which he had observed. 
He developed tlie view that a living tissue, such as muscle, 
miglit be regarded as composed of a number of electric molecules, 
of molecules having certain electric properties, and that the 
electric behaviour of the muscle as a whole in varying circinn- 
staiiccs w'os the outcome of the behaviour of these native electric 
molecules. It may perhaps be said that this theory has not 
stood the test of time so well as have Du Bois-Rcyinond’s other 
more simple deducti(jns from observed facts. It was early 
altackt'd by Ludimar Hermann, who maintained that a living 
untouched tissue, such as a muscle, is not the suliject of electric 
currents so long as it is at rest, is isoelectric in sulistancc, and 
therefore need not be supposed tolie made up of electric molecules, 
all the electric phenomena which it manifests being due to internal 
molecular changes associated with activity or injury. Although 
most subsequent observers have ranged themselves on Hermann's 
side, it must nevertheless Ixj admitted that Du Bois-Rcymond’s 
theory was of great value if only us a working hypothesis, and that 
as s\K-h it greatly Helped in the advance of science. 

Du B(us-Reymond’s work lay chiefly in the direction of 
animal electricity, yet he carried his inquiries — such as could be 
studied by physical methods — into other parts of physiology, 
more especially into the phenomena of diffusion, though he pub- 
lished little or nothing concerning the results at which he jurived. 
For many years, too, he exerted a great influence as a teacher. 
In 1858, upon the death of Johannes Muller, the chair of anatomy 
and physiology, which that great man had held, was divided 
into a chair of human and comparative anatomy, which was given 
to K. B. Reichert (181 1-1883), and ^ chair of physiology, which 
naturally fell to Du Bois-Reymond. This he held to his death, 
carrying out his researches for many years under unfavourable 


conditions of inadequate accommodation. In 1877, tlirough his 
influence, the government provided the university with a proper 
physiological laboratory. In 1851 he was admitted into the 
Academy of Sciences of Berlin, and in 1867 became its perpetual 
secretary. For many years he and his friend H. von HeJmholtz, 
who like him had been a pupil of Joliannes Muller, were prominent 
men in the German capital. Acceptable at court, they both used 
their position and their influence for the advancement of science. 
Both, from time to time as opportunity offered, stepped out of 
the narrow limits of the professorial chair and gave the world their 
thoughts concerning things on which they could not. well dwell 
in the lecture room. Du BoLs-Reymond, as has been said, had 
in his earlier years wandered into fields other than those of 
physiology and medicine, and in his later years he went back 
to some of these. His occasional discourses, dealing with general 
topics and various problems of philosophy, show that to the end 
he possessed the historic spirit which had led him as a lad to 
listen to Neander ; they are marked not only by a charm of style, 
but bya breadth of vicwsuch as might be expected from Johannes 
Miillers pupil and friend. He died in the city of his birth and 
adoption on the 26th of November 1896. (M. F.) 

DUBOS, JEAN-BAPTISTE (1670- 1742), French author, was 
bom at Beauvais in December 1670. After studying for the 
church, he renounced theology for the study of public law and 
politics. He was employed by M. de Torcy, minister of foreign 
affairs, and by the regent and Cardinal Dubois in sevenil secret 
missions, in whicli he acquitted himself with great success. 
He was rewarded with a pension and several benefices. Having 
obtained tliese, he retired from political life, and devoted himself 
to history and literature. Ho gained such distinction as an 
author that in 1720 he was elected a member of the French 
Academy, of whidi, in 1 723, he was appointed perpetual secretary 
ill the room of M. Dacier. He died at Baris on the 23rd of March 
1742, repeating as he expired tlie well-known remark of an 
ancient, “ Death is a law, not a punishment.” llis first work 
was nnistoire des quatre Gordiens prouvee ct iUusifh par des 
midailles (Paris, 1695, j2mo), which, in spite of its ingenuity, 
did not succeed in altering the common opinion, which only 
admits tlirce emperors of this name. About the commencement 
of the war of 1701, being charged with different negotiations 
both in Holland and in England, with the design to engage these 
powers if possible to adopt a pacific line of policy, he, in order 
to promote the objects of his mission, published a work entitled 
Lfs Inter cts de VAngleierre mal entendns dans la guerre jiresenic 
(Amsterdam, 1 703, i2mo). But as this work contained indiscreet 
disclosures, of which the enemy took advantage, and predictions 
which were not fulfilled, a wag took occasion to remark that the 
title ought to be read thus : Lcs Inter its de VAngleierre mal 
eniendus par Vabhe Ditbos, It is remarkable us containing a 
distinct prophecy of the revolt of the American colonies from 
Great Britain. His next work was VHistoire de la Liguc de 
Cambray (Paris, 1709, 1728 and 1785, 2 vols. i2mc)), a full, 
clear and interesting history, which obtained the commendation 
of Vollaire. In 1734 he published his Uistoire critique de 
Velablissmient de la monarchie franfaise dans les Gaules (3 vols. 
4to ) — n work the object of wliich was to prove that the Franks 
had entered Gaul, not as conquerors, but at the request of the 
nation, which, according to him, had called them in to govern it. 
But this system, though unfolded with a degree of skill and 
ability which at first procured it many zealous partisans, was 
victoriously refuted by Montesquieu at the end of the thirtieth 
book of the Esprit des lois. His Reflexions critiques sur la poesie 
el sur la peinlnre, published for the first time in 1719 (2 vols. 
T2TTio), but often reprinted in three volumes, constitute one of 
the works in which the theory of the arts is explained with the 
utmost sagacity and discrimination. Like his history of the 
League of Cambray, it was highly praised by Voltaire. The 
work was rendered more remarl^ble by the fact that its author 
had no practical acquaintance with any one of the arts whose 
principles he discussed. Besides the works above enumerated, 
a manifesto of Maximilian, elector of Bavaria, against the 
emperor Leopold, relative to the succession in Spain, has been 
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attributed to Dubos, chiefly, it appears, from the excellence of 
the style. 

DUBUQUE, a city and Uie county-seat of Dubuque county, 
Iowa, U.S.A., on t^e Mississippi river, opposite the boundary line 
between Wisconsin and Illinois. Pop. (1890) 30,311 ; (1900) 
36,297 ; (1905, state census) 41,941 (including 6835 foreign-bom, 
the majority of whom were German and Irish) ; (1910, U.S. 
census) 38,494. Dubuque is served by the Illinois (Central, the 
Chicago, Milwaukee & Saint Paul (which has repair shops here), 
tlie Chicago, Burlington & Quincy, and the Chicago (ireat Western 
railways ; it also has a considerable river traffic. The river is 
spanned here by a railway bridge and two wagon bridges. The 
business portion of the city lies on the low lands bordering the 
river ; many of the residences are built on the slopes and summits 
of bluffs commanding extensive and picturesque views. Among 
the principal buildings are the Carnegie-Stout free public library 
(which in iqo8 had 23,600 volumes, exclusive of the valuable 
Senator Allison collection of public documents), the public high 
school , and the house of the Dubuque Club. Dubuque is a Roman 
Catholic archiepiscopal see, and is the seat of St Joseph’s College 
(1873), a small Roman ('atholic institution ; of Wartbiirg 
Seminary (1854), a small Evangelical Lutheran theological 
school ; of the German Presbyterian Theological School of the 
Northwest (1852); of St Joseph’s Indies’ Academy; and of 
Bayless Business College. Fifteen miles from Dubuque is a 
monastery of Trappist monks. Among the city's charitable 
institutions are the Finley and the Mercy hospitals, a home for 
the friendless, a rescue home, a House of the Good Shepherd, 
and an insane asylum. In j 900 Dubuque ranked fourth and in 
1905 fifth among the cities of the state as a manufacturing 
centre, the chief products being those of the planing mills aiul 
machine shops, and furniture, sashes and doors, lic[uors, carriages, 
wagons, coffins, clothing, boots and shoes, river steam boats, 
barges, torpedo boats, &c., and the value of the factory product 
being $9,279,414 in 1905 and $9,651,247 in 1900. The city lies 
in a region of lead and zinc mines, (quantities of zinc ore in the 
form of black-jack being taken from the latter. Dubuque is 
important as a distributing centre for lumber, hardware, 
groceries and dry-goods. 

As early as 1788 Julien Dubuque (1765-1810), attracted by 
the lead deposits in the vicinity, which were then lx>ing crudely 
worked by the Sauk and Fox Indians, settled here and c^irried 
on the mining industry until his death. In June 1829 miners 
from Galena, Illinois, attempted to make a settlement here in 
direct violation of Indian treaties, but were driven away by 
United Slates troops under orders from Colonel Zachary Taylor. 
Immediately after the Black Hawk War, white settlers began 
coming to the mines. Dubuque was laid out under an act of 
Congress approved on the 2nd of July 1836, and was incorporated 
in 1841. 

DU CAMP, MAXIME (1822-1894), French writer, the son of 
a successful surgeon, was born in Paris on the 8th of February 
1822. lie had a strong taste for travel, which his father’s means 
enabled him to indulge as soon as his college days were over. 
Between 1844 and 1845, and again, in company with (iiistave 
Flaubert, l)etween 1849 and 1851, he travelled in Europe and I 
the East, and made excellent use of his experiences in l.K)oks 
published after his return. In 1851 he was one of the founders 
of the Revue de Paris (suppressed in 1858), and was a frequent 
contributor to the Revue des deux mondes. In 1853 he was made 
an officer of the Legion of Honour. He served as a volunteer 
with Garibaldi in i860, and gave an account of his experiences 
in his Expedition des deux Suites (1861). In 1870 he was 
nominated for the senate, but his election was frustrated by the 
downfall of the Empire. He was elected a member of the French 
Academy in 1880, mainly, it is said, on account of his history 
of the Commune, published under the title of Les Convulsions 
de Paris (1878-1880). His writings include among others the 
Chants modernes (1855), Cormciions (1858) ; numerous works on 
travel. Souvenirs et paysages d' orient (1848), f^gypie, Nubie, 
Ptileslinej Syrie (1852) ; works of art criticism, Tses Salons de 
iSjy, iSsq, iS6i ; novels, VHommj au bracelet d* or (1^62), Une 
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Histoire d" amour (1889); literary studies, TheophUe Gautier 
(1890). Du Camp was the author of a valuable book on the daily 
life of Paris, Paris ^ ses organes, ses fonctions. sa vie dans la seconde 
nioiiie du XI siecle (1869-1875). He published several 
works on social questions, one of which, the Mceurs de num 
temps, was to be kept sealed in the Biblio^eque Nationale until 
1910. His Sout)enirs litteraires (2 vols., 1882-1883) contain much 
information about contemporary writers, especially Gustave 
Flaubert, of whom Du Camp was an early and intimate friend. 
He died on the 9th of February 1 894. Du ('amp was one of the 
earliest amateur photographers, and his books of travel were 
among the first to be illustrated by means of what was then a 
new art. 

DU CANGE, CHARLES DU FRESNE, Sieur (1610-1688), one 
of the lay members of the great 17th century group of h'rench 
critics and scholars who laid the foundations of modern hisU^rical 
criticism, was born at Amiens on the 18th of December 1610. 
At an early age his father sent him to the Jesuits’ college at 
Amiens, where he greatly distinguished himself. Having com- 
pleted the usual course at this seminary, he a])pliiMl Jiimself 
to the study of law at OrU^ans, and afterw'ards went to Paris, 
where in 1631 he was rect*ived as an advocate before the parlia- 
ment. Meeting with very slight success in his j)rofcssion, he 
returned to his native city, and in July 1638 married (Vitherine 
Dubois, daughter of a royal ofllcial, the treasurer in Amiens ; 
and in 1647 he purchased the oflke of treasurer from his father- 
in-law, but its duties did not interfere with the lilerar>' and 
historical work to which he had (Unvoted himself sinix* returning 
to Amiens. Forced to leave his native city in 1 668 in consc?( jiienct*. 
of a plague, he settled in Paris, where he residi*il until his death 
on the 23rd of October 1688. In the archives of Paris Du ( ange 
wiis able to consult charters, diplomas, maniis(Tif)ls and a 
multitude of printed documents, which wtTci not. to l)c met 
with elsewhere. His industry was exemplary and unremitting, 
and the number of his literary works would be incnMjil)le, if the 
originals, all in his own handwrilirig, were not still extant. Me 
was distinguished above nearly all the writers of his lime l»y his 
linguistic ac(|uirenients, his accurate and varied knowledge, 
ami his critical sagacity. Of his numerous works the most 
irnpoitant are the Glossarium ad scriptores mediae et inlimac 
latinitatis (Paris, 1678), and the Glossarium ad scriptores mediae 
et infimac graeritaiis (Lyons, 1688), which are indisy)ensal)h! 
aids to the student of the history and literature of the middlt^ 
ages. To the three original volumes of i\w l.iitin Glossarium, 
three supplementary volumes were added by the Benedictines 
of »St Maiir (Paris, 1733 1736), and a further addition of four 
volumes (Paris, 1766), by a Benedictine, Pierre ('arpenticr (1697 - 
1767). There were other editions, and an abridgment with 
some corrections w'as brought out by J. Adcliing (Halle, 
1772--1784). The edition in seven volumes ediled by (L A. L. 
ITcnschel (Paris, 1840-1850) includes th(\se suj)plements and 
also further additions by llie editor, and this has been imprtived 
and published in ten volumes by Leopold Favre (Niort, 1883 - 
1887). An edition of the (ireek Glossarium was published at 
Breslau in 1889. 

Du ('ange took considerable interest in the history of tlie 
later empire, and wrote Hisloria Byzantina duplici commctilario 
illustrata (Paris, 1680), and an introduction tf) his edition and 
translation into modern French of Geoffrey de Villehardouin’s 
Histoire de V empire de Constantinople sous les em per eurs jrangais 
(Paris, 1657). He also brought out editions of the Byzantine 
historians, John ('innainus and John Zonaras, as Joannis Cinnami 
hisloriarum de rebus gestis a Joanne et Manuele Comnenis (Paris, 
167^) and Joannis Tionarae Annales ab exordia mundt ad mortem 
Alexii Comneni (Paris, r686). He edited Jean dc Jcunvillc’s 
Histoire de St Louis, roi de Prance (Paris, 1668), and his other 
works which may be mentioned are Traite hisiorique du chej de 
St Jean Baptiste (Paris, t666) ; Lettre du Sieur N., consciller du 
roi (Paris, 1682); Cyrilli, Philoxeni, aliorumque veterum ghs- 
saria, and Metnoire sur le projet d'un nouveau recueil des historiefts 
de France, avec le plan general de re recueil, which has been 
inserted by Jacques Lelong in his Bibliotheque historique de la 
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France (Paris, 1768-1778). His last work, Chronicon Paschale 
a mundo condito ad Ueraclii imperatoris annum vigesimum 
(Paris, 16S9), was passing through the press when Du Cange 
died, and consequently it was edited by Etienne Baliize, and 
published with an eloge of the author prefixed. 

His autograph manuscripts and his large and valuable library 
passed to his eldest. sr)n, Philippe du Fresne, who died unmarried 
in 1692. Tliey then came to his second son, Fran9ois du Fresne, 
who sold the collection, the greater part of the manuscripts 
being purcJiascd by the abb6 du Champs. The abbe handed 
them over to a bookseller named Mariette, who resold part of 
them to Baron liohendorf. The remaining part was acquired 
by a nuimbcr of the family of Ilozier, the French genealogists. 
The French government, however, aware of the importance 
of all the writings of Du Cange, succeeded, after much trouble, 
in collecting the greater portion of the manuscripts, which were 
preserved in the imperial library at Paris. Some of these were 
subsequently published, and the manuscripts are now found in 
various libraries. The works of Du ('ange published after his 
death are : an edition of the Byzantine historuin, Nicephorus 
(iregoras (Paris, 1702) ; De imperalorum ConstaniimpoUtanorum 
seu infertoris aevi vcL imperii uti vacant numismalihus dissertaiio 
(Roirn;, 1755); Histoire de Vetat de la ville d\Amiens ct de ses 
Comtes (Amiens, ; and a valuable work Des principautes 

d\mtr€~mef, published by E. CJ. Key as Les Families d'outre-fner 
(Paris, 1869). 

See H. Hardouin, ICssai sttr la vie cl sur les nuvraf^es de Ducange 
(AiiiienN, 1840) ; and 1 .. J. Feugcrc, in the Journal de I'inslruction 
publiqite (Paris, 1852). 

DUCANGE, VICTOR HENRI JOSEPH BRAHAIN (1783-1833), 
French novelist and dramatist, was born on the 24th of November 
1783 at the Hague, where his father was secretary to the French 
embassy. Dismissed from the civil service at the Restoration, 
Victor Ducange became one of the favourite authors of the 
liberal party, and owed some part of his popularity to the fact 
that he was fined and imprisoned more than once for his out- 
spokenness. He was six months in prison for an article in his 
journal Le Viable rase, on ie petit courtier de iMciler (1822); for 
Valentine (1S21), in w'hich tlie royalist excesses in the south of 
France were pilloried, he was again imprisoned ; and after 
the publication of Helene, ou V amour et la guerre (1823), he took 
refuge for some time in Belgium. Ducange wrote numerous 
plays and melodramas, among which tlie most successful were 
Marco Lori cot, ou le pel it Clwuan de (1836), and Trente ans, 

ou la vie d'un joueur (1827), in which Fretlerick lA;mmitre found 
one of his best parts. Many of his books were prohibit'd, 
ostensildy for their coarseness, but perhaps rather for their 
political tendencies. He died in Paris on the 15th of Octol)cr 

DUCAS, Duka.s or Doukas, the name of a Byzantine family 
which supplied several rulers to the Eastern Empire. The 
family first came into prominence during the 9th century, but 
was ruined when ('onstantine Diicas, a son of the general Androni- 
cus Diicas, lost his life in his (•ffort to obtain the imperial crown 
in 913. 'I'owards the end of the 10th centurv’ there appeared 
another family of Ducas, which was perhaps connected with the 
earlier family through the female line and was destined to attain 
to greater fortune. A member of this family became emperor 
as Constantine.X. in 1059, and Constantine’s son Michael VH. 
ruled, nominally in conjunction with his younger brothers, 
Andronicus and Constantine, from 1071 to 107S. Michael left 
a son, Constantine, and, says GibL)on, “ a dauglUer of the house 
of Ducas illustrated the blood, and confirmed the succession, 
of the Comnenian dynasty.” The family was also allied by 
marriage with other great Byzantine houses, and after losing 
the iniperial dignity its memljers continued to lake an active 
part in public affairs. In 1204 Alexius Ducas, called Mourzoufle, 
deposed tlie emperor Isaac Angelus and his son Alexius, and 
vainly tried to defend Constantinople against the attacks of the 
Latin crusaders. Nearly a century and a half later one Micliael 
Ducas took a leading part in the civil war between the emperors 
John V. Palaeologus and John VI. Cantacuzenus, and Michael’s 


grandson was the historuin Ducas (see below). Many of the 
petty sovereigns who arose after the destruction of the Eastern 
Empire sought to gain prestige by adding the famous name of 
Ducas to their own. 

DUCAS (15th cent.), Byzantine historian, flourished under 
Constantine XI fl. (XL) Dragases, the last emperor of the East, 
about 1450. The dates of his birth and death are unknown. 
He was tlie grandson of Michael Ducas (sec above). After tlie 
fall of Constantinople, he was employed in various diplomatic 
missions by Dorino and Domenico Gateluzzi, princes of Lesbos, 
where he had taken refuge. He was successful in securing a 
semi-independence for Lesbos until 1462, when it was taken 
and annexed to Turkey by Sultan Mahommed 11 . It is 
known that Ducas survived this event, but there is no record of 
his subsequent life. He was the author of a history of the 
period 1341-1462 ; his work thus continues that of Gregoras 
and Cantacuzene, and supplements Fhrantzes and Chalcondyles. 
7 ’here is a preliminary chapter of chronology from Adam to 
John Palaeologus I. Although barbarous in style, the history 
of Ductis is both judicious and trustworthy, and it is the most 
valuable source for the closing years of the Greek empire. I’he 
account of the capture of Constantinople is of spcciid importance. 
Diu'as was a strong supporter of the union of tlie Greek and 
Latin chiirclies, and is very bitter against those who rejected 
even the idea of appealing to the West for assistance against tlic 
Turks. 

The history, preserved (without a title) in a single .Paris MS., was 
lirst edited hy 1 . Biillialdiis (Eulliaiid) (Paris, ; lal(?r editions 

an^ in the Bumi Corpus scriplorum Hist. by 1 . Bekker (1834) 

and Migiie, Pairolcgin Graern, civii. 1 'he Tioim edition contains a 
T5lh cc*ntiiry Italian translation by an nnkiiowii jMitlior, found by 
Leopold Ranke in one of the libraries of Venice, jukI .sent bv liini to 
Bekker. 

DUCASSE, PIERRE EMMANUEL ALBERT, Bakon (1813- 
1893), French historian, was born at Bourges on the i6th of 
November 1813. In 1849 he became aide-de-camp to Prince 
Jerome Bonaparte, cx-king of Westphalia, then governor of the 
invulides, on whose commission he wrote Memoires pour sewir 
d V histoire de la campagne de 1S12 cn Russie ( 1 852 ). Sui.>sequen tly 
he published Memoires du rot Joseph (1853 1855), and, as a 
sequel, Histoire des negocialions diplomatiques relatives aux 
Irailes de Morfontainc, de Lunhiille et d' Amiens, together with 
the unpublished correspondence of the emperor Napoleon I. 
with (Cardinal Fe.sch (1855-1856). From papers in the po.ssession 
of the imperial family he compiled Memoires du prince Eugene 
(1858 1860) and Ref utation des memoires du due de Ragnse (1857), 
part of which was inserted b)' authority at the end of volume 
ix. of the Memoires, lie was attache to Jerome’s son, Prince 
Napoleon, during the Crimean War, and wrote a Precis hislorique 
des operations mililaires en Orient, de mars jSjfq- d octobre jSss 
(1857), which was completed many years later by a volume 
entitled La Crimee et SeJjastopol de ySjj d documents intimes 
et inedits, followed b)' I be complete list of the French officers 
killed or wounded in that war (1892). He was also employed 
by Prince Napoleon on the Correspondance of Napoleon 1 ., 
and afterwards published certain letters, purposely omitted 
there, in the Revue hisiorique. These documents, subseciuently 
collected in Les Rois frercs de Mapoleon (1883), as well as tlie 
Journal de la reine Catherine de Westphalie (1893), were edited 
with little care and are not entirely Iru.stworthy, but their 
jMihlicalion threw much light on Napoleon 1 . and his entourage. 
Jlis Smivenirs d'un olficier du 3 ^ Zouaves, and Les Dcssous du 
coup d'etat (3891), contain many piquant anecdotes, but al times 
degenerate into mere tittle-tattle. Ducasse was the author of 
some slight novels, and from the practice of this form of literature 
he acquired that levity which appears even in his most serious 
historiuil publications. 

DUCAT, the name of a coin, generally of gold, and of varying 
value, formerly in use in many European countries. It was 
first struck by Roger II. of Sicily as duke of Apulia, and bore an 
inscription “ Sit tibi, Christe, dolus, quern iu regis, iste ducatus ” 
(Lord, thou rulest this duchy, to liee be it dedicated) ; hence, 
it is said, the name. Between 1280 and 1284 Venice also struck 
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a gold coin, known first as the ducat, afterwards us tlic zecchino 
or sequin, the ducat becoming merely a money of account. 
The ducat was also current in Holland, Austria, the Netherlands, 
Spain and Denmark (see Numismatics). A gold coin termed a 
ducat was current in Hanover during the reigns of CJeorgo 1. 
and George ITT. A pattern gold coin was also struck by the 
English mint in 1887 for a proposed decimal coinage. On the 
reverse was the inscription “ one ducat ’’ within an oak wreath ; 
above “ one hundred pence,” and below the date between two 
.small roses. There is a gold coin termed a ducat in the Austria- 
Hungary currency, of the value of nine shillings and fourpence. 

DU CHAILLU, PAUL BELLONl (iS.^5-1903), traveller and 
anthropologist, was born either at Paris or at New Orleans 
(accounts conflict) on the 31st of July 1835. Tn his youth he 
accompanied his father, an African trader in the employment 
of a Parisian firm, to the west cojist of Africa. TTere, at a station 
on the Gabun, the boy received some education from mission- 
aries, and acquired an interest in and knowledge of the country, 
its natural history, and its natives, which guided him to his 
subsequent career. Tii 1852 he exhibited this knowledge in the 
New York press, and was sent in 1855 by the Academy of Natural 
Sciences at Philadelpliia on an African expedition. From 1855 
to 1859 he regularly explored tlie regions of West Africa in the 
neighbourhood of the equa!,or, gaining considerable knowledge of 
th(‘- delta of the Ogowe river and the estuary of the Gabun. 
During Ids tra\'els he sav/ numbers of the great anthropoid apes 
called the gorilla (possildy I he great ape described by Girtha- 
ginian navigators), then known to scientists only by a few 
skeletons. A subsequent expedition, from 1863 to 1865, enabled 
him to confirm the accounts given liy the ancients of a pygmy 
pcojile inhabiting the African forests. Narratives of both 
expeditions w'ere published, in 1861 and 1867 respectively, under 
the titles Kxl^loraiinns and^ Adventures in Equatorial Africa^ with 
Arconnls of the Manners and Customs oj Ihe People ^ and of the 
Chare of the Gorilla^ Crocodile, and other Animals \ and A Journey 
to Ashnngo 4 and, and further penetration into Equatorial Africa. 
The first work excited much controversy on the score of its 
veracity, but subsequent investigation proved the correctness 
of du Chaillu's statements as to the facts of natural history ; 
though possibly some of the adventures he described as happening 
to himself were reproductions of the lumting sl(^ries of natives 
(sec Proc. Zonl. Soc. vol. i., 1905, p. 66). The map accompanying 
Ashaiv^o-land was of unique value, but the explorer's photographs 
and collections w'cre lost when he was fonuMl to flee from the 
hostility of the natives. Aft<T some years' r(;sidcncc in America, 
during which lie wrote several books for the young found(;d 
upon liis African adventures, du Cliaillu turned his attention to 
nortliern Ihirope, and published in 1881 The Land of the Midnight 
Sun, in 1889 The Viking Age, and in 1900 The Land of the Long 
Night. He died at St Petersburg on the 29th of April i()c)3. 

DUCHENNE, GUILLAUME BENJAMIN AMAND (t 806 1875), 
French physician, was liorn on the 17th of September 1806 at 
TToulogne, the son of a sea-captain, lie was educated at Douai, 
and then studied medicine in Paris until the year 1831, when he 
returned to his native town to |>ra('Lis(! his profession. Two 
years later he first tried the effect of electro-puncture of the, 
miiscles on a patient iindtT his care, and from this time on 
devoted himself mnvv. and more to tlie medical applications of 
electricity, thereby laying the foundation of the modem scicnett 
of clecLro-lherapeiitics. In 1842 he removed to Paris for the 
sake of its wider clinical opportunities, and there he worked 
until his deuth over thirty years later, llis greatest work, 
J 'Jileetrisalion locnlisee (1855), passed through three editions 
during his lifetime, tlunigh by many his Physiologie des tnouve- 
inents (1867) is considered his masterpiece. Tie published over 
fifty volumes containing his researches on muscular and ncr\miis 
diseases, and on the applications of electricity both for diagnostic 
purposes and for treatment. His name is especially connected 
with the first description of locomotor ataxy, pnigrcssivt^ 
muscular atrophy, pseudo-hypertrophic paralysis, glosso-labio 
laryngeal paralysis and other nervous troubles. He died in 
Paris on the 17th of September 1875, 


For a detailed life s(?e Archives gdneralcs de niddicinc (Dccoin- 
ber 1875), and for a complete list of liis works the 3rd edition of 
L* Electrisation Incalist'c (1H72). 

DU CHESNE [latinized Duchenius, Querneus, or Querce 
TANUs], ANDRE (1584-1640), French geographer and historian, 
generally styled the father of French history, was born at Ile- 
Bouchard, in the province of Touraine, in May 1584. He w^as 
educated at I-oudun and afterwards at Paris. From his earliest 
years he devoted himself to historical and geographical research, 
and his first work, Egregiarum seu sdectarum ledionum el 
antiquitatum liber, published in his eighteenth year, displayed 
great emdiiion. He enjoyed the patronage of Cardinal R iclujlieii, 
a native of the same district with himself, through whose influence 
he was appointed historiographer and geographer to the king. 
He died in 1640, in consequence of having been run over by a 
carriage when on his w'ay from l*aris to his countr)^ house at 
Verricre. Du Chesne’s works were vcr\" numerous and varied, 
and in addition to what he published, he left behind him more 
tlian 100 folio volumes of manuscript exlrncLs now preserved in 
the Bibliothcqiie Nationale (L. Delisle, Lc Cabinet des manuscrits 
de la hiblioiheqne. imperiale, t. T., 333-334). Several of his larger 
works were continued by his only son Francois du Chesne (1616- 
1693), succeeded him in the office of historiograpluT to the 
king, 'riie principal works of Andre du (licsne are — Lcs Anti- 
quites el rerherrhes de la grandeur el niajesie des rois de France 
(l*aris, 1609), T.es Anliquith ct recherrhes des villrs, chateaux, 
dc Unite la France (Paris, 1609), Ilistoire d'Angleterrc, 
d'Ecosse, et d'lrelande (Paris, 1614), ilistoire des J*apes jusqud 
Paid T" (IViris, 1619), Ilistoire des rois, dues, el eointcs dc 
Bourgogne (1619-1628, 2 vols. fob), llisioriac Nonnauorum 
scriptores autiqui (1619, fob, now the only source for some 
of the texts), and his Ilistoriae Francorum scriptores (5 \ols. 
fob, 1636 1649). This last w'as intended to comprisi* 24 volumes, 
and to contain all the narrative sources for French history in the 
middle jiges ; only two volumes W'ere puhlisht^d by the author, 
his son Francois published three more, ami the work remained 
imrini.shed. Besides these du Chesne puldishcd a. great niirnher 
of genealogical histories of illustrious families, of which the best 
is that of the bouse of Montrnon'iKy. Ilis Ilistoire des eardiuaux 
frani.ais(2 vols. fob i(i6o 1666) and ilistoire des ehanerliers et 
gardes des .^eeaux dc France (1630) w'ere published by liis son 
Francois. Andre also published a translation of liie Satires of 
Juvenal, and editions of the w'orks of Alciiin, .'vbelard, Alain 
Chartier and Etienne Pasquier. 

DUCHESNE, LOUIS MARIE OLIVIER (1843 ). French 

scholar and ecclesiastic, was born at Saint Servan in lirittany on 
th(^ 13th of .Seplonil)cr 1843. 'I'wo .scientific missions to Mount 
Athos in 1874 and to Asia Minor in 1876 apf)eared at first to 
incline him towards the study of the ancient iostory of the 
Christian churches of the liast. Afterwards, however, it was 
Ihe Western church which absorbed almost his whole attention. 
In 1877 he received the degree of dneteur es Lettres with two 
remarkable tliescs, a disseitiition Dr Maeario magnete, and an 
ktude sur le Liher pontifiealis, in wliieli he ex|)laincd with un- 
erring critical acumen the tirigin of tfiat celehraled chronicle, 
determined the different editions and their inlerreljiticui, and 
stated ])recisely the value ol his evidence;. Jinniedifilely afbT- 
wards he wiis appointed jnofessor at the Catholic institute in 
Paris, and for eiglit years presented the*. exaTrq)le and model, 
then rare in I'rance, of a priest teaching churcli history according 
to the rules of .scientific criticism. His cours*;, hold even to the 
point of rashne.ss in the eyes of the traditionalist exegel ists, was at 
length suspended. In November 1885 he was appointed lecturer 
at the Ecole Pratique des Mautes Etudes. In 1886 he pul)hsli<!d 
volume i. of his learned edition of the Liher pontifiealis (comj)leled 
in 1892 by volume ii.), in which he resumed and f:ornpleled the 
results he had attained in his French thesis. Tn 1888 lie was 
elected member of the Academic des Inscriptions et 15 ellcs- 
l^ttres, and was afterwards appointed directiir of the French 
school of archaeology at Rome. Much light is thrown upon 
the Christian origins, especially those of Framx:, by bis Origines 
du cuLte chrHien, etude sur la liturgie latine avani Charlemagne 
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(1889; Eng.trans. byM.L.McQure,CAm/ian Worship: its Origin 
and Evolution, London^ 1902, 2nd ed. 1904); Menwire sur 
Voriginr des dioceses episcopaux dans Vancienne Garde (1890), 
the preliminary sketch of a more detailed work, Fastes episcopate 
dans Vancienne Garde (vol. i. Les provinces du sud-est, 1894, and 
voJ. ii. V Aquitaine et les Lyonnaises, 1899); and Catalogues 
episcopaux de la province de Tours (1898). When a proposal 
was set on foot to bring about a reconciliation between the 
Roman (Church and tlic (Christian Churches of the East, the Abb^ 
J-)iichesne endeavoured to show that the union of those churches 
was possible under the Roman supremacy, because unity did not 
necessarily entail uniformity. Ilis Autonomies eccUsiasiiques : 
fgliscs separees (1897), in which he speaks of the origin 
of the Anglican Church, but treats especially of the origin 
of the Greek Churches of the East, was received with scant 
favour in certain narrow circles of the pontifical court. In 
1 906 he began to publish, under the title of Histoire ancienne de 
Vcglisc, a course of lectures which he had already delivered 
upon the early ages of the Church, and of which a few 
manuscript copies were circulated. The second volume appeared 
in 1908. In these lectures Duchesne touches cleverly upon the 
most delicate problems, and, without any elaborate display 
of erudition, presents conclusions of which account must be 
taken. 11 is incisive style, his fearless and often ruthless criticism, 
and his wide and penetrating erudition, make him a redoubtable 
adversary in the field of polemic. The Bidletin critique, founded 
by him, for which he wrote numerous articles, has contriVnited 
powerfully to sjiniad the principles of the historical method 
among the French clergy. 

DUCIS, JEAN FRANCOIS (1733-1816), French dramatist and 
adapter of Shakespeare, was horn at Versailles on the 22nd of 
August 1733. hi-ther, originally from Savoy, was a linen- 
draper at Versailles ; and all through life he n^tained the simple 
tastes and straightforward independence fostered by his bour- 
geois education. In 1768 he produced his first tragecly, AniHise, 
'J'he failure of this first attempt was fully (compensated by the 
success of his Hamlet ( 1 769), and Romeo et Juliette (1772). (Edi pe 
chez Admcic, imitated partly from Euripides and j3artly from 
Sophocles, appeared in 1778, and secured him in the following 
yitar the cha ir in the Academy l(?f I vac'ant by the death of Voltaire. 
K(|ually suixessful was /> Roi I.rar in 1783. Macbeth in 1783 
did not tak(j so well, and Jean sans peur in 1791 was almost a 
failure ; but Othello in 1792, supported by the acting of Talma, 
obtained iiniueiise applause. Its vivid picturing of desert life 
secured for Abufns, ou la faniille arahe an original dnima, 

a flattering rec'ejjtion. On the failure of ii similar piece, Phedor 
et Vladimir ou la jamille de Sihhie (t8oi), Ducis ceased to write 
for the stage : and the rest of his life was spent in quiet retire- 
ment at Vt'rsailles. He had l)een named a member of the Council 
of the Ancients in 1798, but he nevc^r discharged the functions 
of ihe office ; and w’hen Napoleon offered him a post of honour 
under the empire, he refused. Amiable, religi^ius and bucolic, 
he had littk^ sympathy with the fien^e, sceptical and tragic times 
in whi('h his lot was cast. “ Alas ! ” he said in the midst of the 
Re\'olution, “ tragedy is abroad in the streets ; if I step outside 
of my door, I have bk^od to my verj^ ankles. I have too often seen 
Atreiis in clogs, to venture to bring an Atreus on the stage.” 
1 'hough ac'tuatcd by honest admiration of the great English 
dramatist, Ducis js not Shakespearian, His ignorance of the 
English language left him at the mercy of the translations of 
Pierre Lctoumeur (1736'! 788) and of Pierre de la Place (1707- 
^793) *» J^’id even this modifieci Shakespeare had still to undergo 
a process of purification and correction before he could lie pre- 
sented to the fastidious criticism of French taste. That such was 
the case was not, however, the fault of Ducis ; and he did good 
scrx'ice in modifying the judgment of his fellow countrymen. 
He did not pretend to reproduni, but lo cxrerfit and refashion ; 
and consecjucntly the Frenc'h play somctim(\s differs from its 
English namesake in e^•erything almost but the name. The plot 
is different, the characters are different, the motif different, and 
the scenic arrangement different. To Othello, for instance, he 
wrote two endings. In one of them Othello was enlightened in 


time and Desdemona escaped her tragic fate. Le Banquet de 
Vamitie, a poem in four cantos (1771), Auroi de Sardaigne {iTJs), 
Discours de reception d Vacademie franQaise (1779), l^pitre d 
Vamitie (1786), and a RecueU de poesies (1809), complete the 
list of Ducis’s publications. 

An t^(lition of his works in three volumes appeared in 1813 ; 
(Envres posthumes were edited by Campenon in 1826 ; and Hamlet, 
CEdipe chez AdmNe, Macbeth and Ahufar are reprinted in vol. ii. ot 
Didot's Chefs-d'oeuvre tvagiques. See On6sinie I-eroy, l^tude sur la 
personne et les icrits de Ducts (1832), bascid on Ducis’s own nK^tiioirs 
preserved in the library at Versailles ; Sainte-Beiive, Causcries du 
lundi, t. vi., and Nouveaux lundis, t. iv. ; Villemain, Tableau de la 
Hit. au XV HP sidde. 

DUCK, (i) (From the verb “ to duck,” to dive, put the head 
under water, in reference to the bird’s action, cf. Dutch duiker, 
Ger. Taucher, diving-bird, duiken, tattchen, to dip, dive, Dan. 
dukand, duck, and Ger. Enie, duck ; various familiar and 
slang usages are based on analogy with the bird’s action), the 
general English name for a large number of birds forming the 
greater part of the family Anatidae of modern ornithologists. 
Technically the term duck is restricted to the female, the male 
being called drake (cognate with the termination of Ger. Enterich), 
and in one species mallard (Fr. Malart). 

The Anatidae may be at once divided into six more or less 
well marked subfamilies — (i) the Cygninae or swans, (2) the 
Anserinae or geese — which are each very distinct, (3) the Anatinae 
or freshwater-d licks, (4) those commonly called Fuligtdinaa or 
sca-ducks, (5) the Erismaturinae or spiny-tailed ducks, and (6) 
the Merginae or mergansers. 

The Anatinae are the typical group, and it is these only 
that are considered here. We start with the Anas hoschas of 
Linnaeus, the common wild duck, which from every point of view 
is by far the most important species, as it is the most plentiful, the 
most widely distributed, and the best known — being indeed the 
origin of all the British domestic breeds. It inhabits the greater 
part of the northern hemisphere, reaching in winter so far as 
the Isthmus of Panama in the New World, and in the Old being 
abundant at the same season in Egypt ancl north-western India, 
while in summer it ranges throughout the Fur-(!oun tries, Green- 
land, Ic^eland, Lapland and Siberia. Most of those wliich fill 
British markets are no doubt bred in more northern climes, but 
a considerable proportion of them are yet produced in the British 
Islands, tliough not in anything like the numbers that used to 
be supplied before the draining of the great fen-country and 
other marshy places. The wild cluck pairs very early in the 
year — the period being somewhat delayed by hard weather, ancl 
the ceremonies of courtship, which require some little time. 
Soon after these are performed, the respective couples separate 
in search of suitable nesting-places, which arc generally found, 
by those that remain with us, about the middle of March. The 
spot chosen is sometimes near a river or pond, but often very 
fiu: removed from water, ancl it may be under a furze-bush, on a 
dry heath, at the bottom of a thick hedge-row, or even in any 
convenient hole in a tree. A little dry grass is generally collected, 
and on it the eggs, from 9 to ii in niirnlier, are laid. So soon as 
incubation commences the mother begins to divest herself of the 
down which grows thickly beneath her breast-feathers, and adds 
it lo the nest-furniture, so that the eggs are deeply imbedded 
in this heat-retaining substance — a portion of which she is 
always careful to pull, as a coverlet, over her treasures when she 
quits them for food. She is seldom absent from the nest, how- 
ever, but once, or at most twice, a day, and then she dares not 
leave it until her mate, after several circling flights of observation, 
has assured her she may do so unobserved. Joining him the pair 
betake themselves to some quiet spot where she may bathe and 
otherwise refresh herself. Then they return to the nest, and after 
caiitiousljr reconnoitring the neighbourhood, she loses no time 
in reseating herself on her eggs, while he, when she is settled, 
repairs agnin to the waters, and passes his day listlessly in the 
company of his brethren, who have the same duties, hopes and 
cares. Short and infrequent as arc the absences of the duck 
when incubation begins, they become shorter and more in- 
frequent towards its close, and for the last day or two of the 
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28 necessary to develop the young it is probable that she will not 
stir from the nest at When all the fertile eggs are hatched 
her next care is to get the brood safely to the water. This, when 
the distance is gn^at, necessarily demands great caution, and so 
cunningly is it done that but few persons liavc encountered the 
mother and offspring as they make the dangerous journey.' 
If disturbed the young instantly hide as they best can, while the 
mother (juacks loudly, feigns lameness, and flutters off to divert 
the attention of the intnider from her brood, who lie motionless 
at her warning notes. Once arrived at the water they arc com- 
paratively free from harm, though other perils present themselves 
from its inmates in the form of pike and other voracious fishes, 
which seize the ducklings as they disport in quest of insects on 
the surface or dive beneath it. Throughout the summer the duck 
continues her care unremittingly, until the young are full grown 
and feathered ; but it is no part of the mallard’s duty to look 
after his offspring, and indeed he speedily becomes incapable 
of helping them, for towards the end of May he begins to undergo 
his extraordinary additional moult, loses the power of flight, and 
d<»cs not regain his full plumage till autumn. About harvest- 
time the young arc well able to shift for themselves, and then 
resort to the corn-fields at evening, where they fatten on the 
scattered grain. Towards the end of Septeml;>er or beginning 
of October both old and young unite in large flocks and 
betake themselves to the larger waters. If long-continued frost 
prevail, most of the ducks resort to the estuaries and tidal 
rivers, or even leave these islands almost entirely. Soon after 
(.'bristmas the return-flight commences, and then begins anew 
the course of life already descril)ed. 

For the farmyard varieties, descending from /i 7 ias boschas, see 
PouLTKY. The domestication of the duck is very ancient. Several 
distinc t breeds have been established, of which tlie most csleeined 
from an economical point of view arc those known as the Rouen 
and Aylt^sbury ; but perhaps the most remarkable, deviation 
from the normal form is the so-called penguin-duck, in which 
the bird assumes an upright attitude and its wings are iniieh 
dirninislicd in sizej. A remarkal)le breed also is that often named 
(Llioiigli quite fancifully) the “ lUienos-Ayres ” duck, wherein 
the whole plumage is of a deep black, beautifully glossed or 
bronzed. Jhit this saturation, so to speak, of colour only lasts 
in the individual for a few years, and as the birds grow older they 
become mottled with white, tliough as long as their reproductive 
power lasts they “ breed true.” The amount of variation in 
domestic ducks, however, is not comparable to that found among 
pigeons, no doiil)t from the absence of the competition which 
pige.on-fancicrs have so long exercised. One of the most curious 
effects of d()mcstication in the duck, how'cver, is, that whereas 
the wild mallard is not only strictly nioriogamoiis, but, as 
WatcTton believed, a most faithful husband, remaining paired 
for life, the civilized drake is notoriously polygamous. 

Very nearly allied to the common wild duck are a considera!3lc 
number of species found in various parts of the world in which 
there is little difference of plumage between the sexes —both 
being of a dusky hue — such as Anas obscura, the commonest 
river-duck of America, A. super ciliosa of Australia, A, pnecilo- 
rhy^tcha of India, A. melleri of Madagascar, A , xanihorhyncha of 
South Africa, and some others. 

Among the other genera of Anatmae, we must content our- 
selves by saying that both in Europe and in North America there 
are the groups represented by the .shoveller, garganey, gadwall, 
teal, pintiiil and widgeon — each of which, according to some 
systematists, is the type of a distinct genus. Then there is the 
group AiXy with its beautiful representatives the wood-duck 
{A, sponsa) in America and the mandarin-duck {A. f^alcriadata) 
in Eastern Asia. Resides there arc the sheldrakes {Tadnrna), 
confined to the Old World and remarkably developed in the 
Australian Region ; Ihe musk-duck (Cairina) of South 
America, which is often domesticated and in that condition 

1 When diicks breed in trees, the precise way in wliicli t he yoiiii*,' 
net to the ground is still a matter of uncertainly. Tin? inothei is 
supposed to convey them in her bill, and most likely does so, but 
they are often simply allowed to fall. 


will produce hybrids with the common duck ; and finally 
the trce-ducks (Dendrory^na), which are almost limited to the 
tropics. (For duck -.shooting, see Siiootino.) (A. N.) 

2. (Probably derived from the Dutch doeck, a coarse linen 
material, cf. Ocr. !/W/, cloth), a plain fabric made originally 
from tow yarns. The cloth is lighter than canvas or s;iilcl()th, 
and differs from these in that it is almost invarialily single in 
both warp and weft. The term is also used to indicate the colour 
obtained at a certain stage in the bleaching of flax yarns ; it is a 
colour between half-white and cream, and this fact may have 
something to do with the name. Most of the flax du(*ks (tow 
yarns) appear in this colour, although quantities are bleachiul 
or dyed. Some of the ducks arc made from long flax, dyed black, 
and used for kit-liags, while the dyed tow ducks may lx; used 
for inferior purposes. The fabric, in its various qualities and 
colours, is used for an enormous variety of purposes, including 
tents, wagon and motor hoods, light sails, clothing, workmen's 
overalls, bicycle tubes, mail and other bags and pocketings. 
Russian duch is a fine white linen canvas. 

DUCKING and CUCKING STOOLS, chairs used for the 
punishment of scolds, witches and prostitutes in bygone days. 
The two have been generally confused, but Jire (juitc distinct. 
'Jlie earlier, the (ducking-stool - or Stool of Repentance, is of 
very ancient date, and was used by the Saxons, who called it Ihe 
Srealding or Scolding Stool. It is mentioned in Domesday Rook 
as in use at (dliester, being called cathedra stcrcoris, a name which 
seems to confirm the first of the derivations suggc.stcd in the foot- 
note below. Seated on this stool the woman, her head and feet 
l»are, was publicly exposed at her door or paraded through the 
streets amidst the jeers of the crowed. The (diicking~sl ool was used 
for both sexes, and was specially the punishment for dishonest 
brewers and l)akers. Jts use in the case of scoldiiifr ‘women 
declined on the introduction in tl»e middle of the i6tli cimliiry 
of the Scold’s Rridlc (sec Rranks), and il disappears on the 
introduction a little later of the Ducking-stool. 'J’hc earliest 
record of the use of this latter is towards the beginning of the 
17th century. Jt was a strongly made wooden armchair (the 
survi\ing si)ecimens are of oak) in W'hich the ciilf>rit was seatcfl, 
an iron haml being placed around her so that .she sh(»iild not fall 
out during her immersiim. Usually thc^ chair was fastened to a 
long wooden beam fixed as a seesaw on the edge ol a [lond or 
river. Sometimes, however, the Ducking-stool was not a fixture 
but was mounted on a pair of wooden wheels so that it could be 
wheeled through the streets, and at the ri\'er- edge was hung by a 
chain from the end of a beam. In .sentencing a woman the 
magistrnt(!s ordered the number of diicking.s she should have. 
Yet another type of I)iicking-stool was cralled a tumbrel. Jt 
w'as a cliair on two wheels with two long .shafts fixed to the axles. 
This w^as pushed into the pond and then the shafts released, 
thus lipping the chair up backwards. .Sornelimes the punishment 
prove<l fatal, the unfortunate woman dying of shock. Ducking- 
stools were used in England as late as the beginning of the igth 
centur)'. 'I’hc last recorded cases arc those of a Mrs (Janlile at 
Plymouth (iSoS) ; of Jenny J^ipcs, “ a notorious scold ” (1809), 
and Sarah Lcekc (rfliy), both of I-eominsler. In the last ca.se 
the water in the pond was so low that the victim was merely 
wheeled round the t(jwn in the chair. 

W. Andrews, (Hd Time Punishments ( 1.1 nil, jHoo) ; A.^ M. 
Karic, Curious Punishments of Pvf{onc Days (CliicaKO, C. 

lEizlitt, Paiihs and Polkhrc {I>)mloii, lytoa) : IJrwellyiin jewitt 
in The Reliquary y vols. i. and ii. ( j 80 o - j 802) ; Gentleman s Magazine 
for 1732. 

DUCKWEED, the common botanical name for species of 
l^mna which form a green coating on fre.sh -water ponds and 
diLc.:lies. The plants are of extremely simfile structure and are 
the smallest and least differentiated of flowering plants. I'hcy 
consist of a so-called “frond a flattened green irmrc nr less 
oval structure which emits Iiranches similar to itself from 
lateral yxidccls at or near the ha.sc. From llie under .surface u 
root with a well-develojied sheath grows downwards into tlie 
water. 'J'he flowers, which are rarely found in P*ritain, are 

I * Prohahly from " click,” to void cxcrcinent : but varioasly 
! connected with Fr. coquin, rascal. 
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developed in one of the lateral pockets, 'flic inflorescence is a 
very simple one, consisting of one or two male flowers each 
comprising a single stamen, and a female flower comprising a 
flask-shaped pistil. The order Lemnaceae to which they belong 



1, Lemna minor (l.csser Duck- stamon, and a female flower, 

we»id) iiat. size. the whole enclosed in a 

2, Plant in flower. .sheath. 

3, lnflon.*.scenci^ containing two .j, Wolffia arrhisa, 

male llowers oach of one (2, 3, 4 enlarged.) 

i.s regarded as representing a very reduced type nearly allied to 
the Aroid.s. Jt is represented in Britain by four .species of Lemna, 
and a still smaller and siinjfler plant, Wolffia, in which the 
fronds are only one-twentieth of an inch long and have no 
roots. 

DUCKWORTH, SIR JOHN THOMAS (1748-1S17), British 
admiral, was born at T.eatherhead, in Surrey, on the 28th of 
February 1748. H(5 entered the navy in 1759, and obtiiined his 
commission as lieutenant in June 1770, wlien he was appointed 
to the “ J’rincess Royal/’ the flagship of Admiral Byron, in which 
he sailed to the West Indies. VVhile .serving on board this ves.sel 
he took part in the engagement with the French fleet under 
(>)unt D’Kstaing. Tn July 1779 he became commander, and 
was appointed to the “ Rover ” sloop ; in June of the following 
year he attained the rank of post-captain. Soon afterwards 
he returned to Fingland in charge of a convoy. 'Khe outbreak of 
the war with France gave him his first opportunity of obtaining 
marked distinction. Appointed first to the “ Orion ” and then 
to the “ QiK^en ” in the ('hannel Fleet, under th(» command of 
T-ord Howe, he took part in the three days’ naval engagement 
with the Brest fleet, which terminated in a glorious victory on the 
ist of June 1794. For his conduct on this occ'asion he received a 
gold medal and the thanks of parliament. He; next proceeded 
to the We.st Indies, w'here he was stationed for some time at St 
Domingo. In i7«)8 he commanded the “ Lcviatluin ” in the 
Mediterranean, and had charge of the naval detachment which, 
in conjunction with a military force, captured Minorca. Early 
in 1799 he was raised to the rank of rear-admiral, and sent to 
the West Indies to succeed Lord Hugh Seymour. During the 
voyiige out he captured a valuable Spanish convoy of eleven 
merchantmen. In March 1801 he was the naval commander of 
the combined force wfliich reduced the islands of St Bartholomew 
and St Martin, a service for which he was rewarded with the order 
of the Bath and a pension of £1000 a year. Promoted to be vice- 
admiral of the blue, he was appointed in i«So4 to the Jamaica 
station. Two years later, while cruising off (\adiz with Ixird 
Colling wood, he was detached with his squadron to pursue a 
French fleet that had been sent to the relief of St Domingo. 
He came up with the enemy on the 6th February i8o6, and, after 
two hours’ fighting, inflicted a signal defeat upon them, capturing 
three of their five vessels and stranding the other two. For this, 
the most distinguished service of his life, he received the thanks 
of the Jamaica assembly, with a sword of the value of a thousand 
guineas, the thanks of the English parliament, and the freedom 
of the city of T.ondon. In 1807 he was again sent to the Medi- 
terranean to watch the movements of the I'urks. In command of 
the “ Royal George ” he forced the passage of the Dardanelles, 
but sustained considerable loss in effecting his return, the Tur^ 
having .strengthened their position while he was being kept in 


play by their diplomatists and Napoleon’s ambassador General 
Sel^stiani. He held the command of the Newfoundland fleet 
for four years from 1810, and at the close of that period he was 
made a Lxironet. In 1815 he was appointed to the chief command 
at Plymouth, which he held until his death on the 14th of April 
1817. Sir John Duckworth .sat in parliament for some time as 
member for New Romney. 

See Naval Chronicle, xvUi. ; Ralfc's Naval Biography, ii. 

DUCLAUX, AGNES MARY F. (1856- ), English poet and 

critic, who first became known in England under her maiden 
name of Mary F. Robinson, was born at Leamington on the 
27th of February 1856. She was educated at University College, 
Tendon, devoting herself chiefly to the study of Greek literature. 
Her first volume of poetry, A Handful of Honeysuckle, was 
published in 1879. Her next work was a tran.slation from 
Euripides, The Crofivned Hippolytus (1881). Monographs on 
Emily Bronte (1883) and on Marguerite of Angouleme (1886) 
followed ; and The Neiv Arcadia and other Poems (1884) and 
An Italian Garden (1886) contain some of her best verses. 
Her poems attracted the attention of the orientalist, James 
Darmesteter then in Peshawur, and he made an admirable 
translation of them in French. The acquaintance led to their 
marriage in 1888, and from that time a large part of her work 
wjis done in French. Madame Darmesteter translated her hus- 
band's iiiudes anglaises into English (1896). Her most con- 
siderable prose work is the Life of Ernest Renan (1897). She 
also wrote the End of the Middle Ages (1888) ; the volume on 
Froissart (1894) in the Grands ecrivains franfuis ; essays on the 
Brontes, the Brownings and others, entitled Grands ecrivains 
d' Outre- M an che (1901). After Darmesteter’s death, she married 
in J901 Emile Duclaux, the as.sociate of Pasteur, and director 
of the Pasteur institute. He died in 1904. She published 
Retrospect and other Poems in 1893, ^9^4 appeared The 

Return to Nature, Songs and Symbols, 'rhe qualities of Mary 
Robinson’s work, its conciseness and purity of expression, 
were only gradually recognized. Her Collected Poems, Lyrical 
and Narrative were published in 1902. 

DUCLOS, CHARLES PINOT (1704-1773), French author, 
was Ixjrn at Dinan, in Brittany, in 1704. At an early age he 
was sent to study at Paris. After some time spent in dissipation 
he began to cultivate the society of the wits of the tim?, and 
became a member of the club or association of young men who 
published their joint efforts in light literature under the tilhts of 
Recueil de ces fne.^sieurs, pAre^ines de la Shjean, CStifs de Pdqiies, 
&c. His romance of Acajou and Zirphile, composed to suit a 
series of plates whic.h had been engraved for another work, was 
one of the fruits of this association, and was produced in corise- 
(luence of a sort of w^ager amongst its members. Duclos had 
previously written two other romances, which were more favour- 
ably received — The Baroness de Luz (1741), and the Confessions 
of the Count de *** (1747). His first serious publication was the 
History of Louis XL, wfliich is dry and epigrainmatical in style, 
but displays considerable powers of research and impartiality. 
The reputation of Duclos as an author was confirmed by the 
publication of his Consideratiom sur les mceurs de ce siecle, (1751), 
a work justly praised by I-aharpe, as containing a great deal 
of sound and ingenious reflection. It was translated into English 
and Gennan. The Memoir es pour servir d Vhistoire du dix- 
huitiime siecle, intended by the author as a sort of sequel to the 
preceding work, are much inferior in style and matter, and arc, 
in reality, little better than a kind of romance. In consequence 
of his History of Louis XI., he was appointed historiographer of 
France, when that place became vacant on Voltaire’s retirement 
to Prussia. His Secret Memoirs of the Reigns of Louis XI V. and 
Ltmis XV. (for which he was able to utilize the Memoires of 
Saint Simon, suppressed in 1755) were not published until after 
the Revolution. 

Duclos became a member o. the Academy of Inscriptions in 
1739, French Academy in 1747, being appointed 

per|)etual secretary in 1747. Both academies were indebted to 
him not only for many valuable contributions, but also for several 
useful regulations and improvements. As a member of the 
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Academy of Inscriptions^ he composed several memoirs on trial 
by combat, on the origin and revolutions of the Celtic and French 
languages, and on scenic representations and the ancient drama. 
As a member of the French Academy, he assisted in compiling 
the new edition of the Dictionary, which was published in 1762 ; 
and he made some just and philosophical remarks on the Port 
Royal Grammar. On several occasions he distinguished himself 
by vindicating the honour and prerogatives of the societies to 
which he belonged, and the dignity of the literary character in 
general. He used to say of himself, “ 1 shall leave behind me 
a name dear to literary men.” The citizens of Dinan, whose 
interests he always supported with zeal, appointed him 
mayor of their town in 1744, though he was resident at 
Paris, and in this capacity he took part in the assembly 
of the estates of Brittany. Upon the requisition of this 
body the king granted him letters of nobility. In 1763 he 
was advised to retire from France for some time, having 
rendered himself obnoxious to the government by the 
opinions he had expressed on the dispute between the 
due d'Aigiiillon and M. de la Chalotais, the friend and 
countryman of Duclos. Accordingly he sot out first for 
England (1763), then for Italy (1766); and on his return 
he wrote his Consider aliom on Italy. He died at l^aris on 
the 26th of March 1772. The character of Duclos was 
singular in its union of impulsiveness and prudence. 
Rousseau descril^ed him very laconically as a man droit et 
adroit. In his manners he displayed a sort of bluntness in 
society, which frequently rendered him disagreeable ; and 
his caustic wit on many occasions created enemies. To 
those who knew him, however, he was a pleasant com- 
panion. A consideral)le number of his bans mots havT been 
preserved by his biographers. 

A complete edition of the works of Diiclos, including an 
untinished autobiography, was publisli<‘d by Anger (1821). 

Sec also Saint-Beuve, Causencs du lumli, t. ix. ; Rene 
Kerviler, La ttretafjnc et VAcadhnie fraUQaise du XVI IP 
sUcle (1880) ; L. Mandon, De la valcur historique dcs 
mtmoires secrets de Duclos (1872). 

_ DUCOS, PIERRE ROGER (1754-1816), French poli- 
tician and director, was bom at Dax. He was an advocate 
when elticted deputy to the Convention by the department 
of the Landes. He sat in the “ Plain,” i.e. in the party which 
had no opinion of its own, whudi always leaned to the 
stronger side. Tie voted for the diiath of Louis XVL, 
without appeal or delay, but played no noticeable part in 
the Convention. He was a member of the Council of the Five 
Hundred, over which he presided on the 18th of Fnictidor 
in the year V. (see French Revolution). At the end of his 
term he became a judge of the peace, but after the parliamentary 
coul> d'etat of the 30th of Prairial of the year VIII. he was named 
a member of the executive Directory, thanks to the influence of 
Barras, who counted on using him as a passive instrument. 
Ducos accepted the coup d'etat of Bonaparte on the i8th of 
Brumaire, and was one of the three provisional consuls. He 
became vice-president of the senate. The Empire heaped 
favours upon him, but in 1814 he abandoned Napoleon, and 
voted for his deposition. He sought to gain the favour of the 
government of the Restoration, but in 1816 was exiUul in virtue 
of the law against the regicides. He died in March 1816 at Ulra, 
from a carriage accident. In spite of his absolute lack of talent, 
he attained the highest of positions— an exceptional fact in the 
history of the French Revolution. 

DUCTLESS GLANDS, in anatomy. A certain number of 
glands in the body, often of great physiological importance, 
have no ducts (T-at. ductus, from ducere, to lead, i.e. vessels, tulxjs 
or canals for conveying away fluid or other substance); and 
their products, known as internal secretions, are at once carried 
away by the veins or lymphatics which drain them. Among these 
structures arc the spleen, the adrenals, the thyroid gland, the 
parathyroids, the thymus and the carotid and coccygeal bodies. 
In addition to these the lymphatic glands are described in the 
article on the lymphatic system (^.7 l), and the pineal and 
pituitary bodies in the article on the brain {q.v.). 


The Spleen 

The human spleen (Clr. crTrA^/r) is an oval, flattened gland, of 
a dull purple colour, and about 5 in. long by 3 broad, situated 
in the upper and back part of the left side of the abdominal 
cavity. If the right hand is passed round the left side of its 
owner^s lx)dy, as far as it will reach, it approximately covers 
the spleen. 'Die long axis of the organ is oblicjuely placed so 
that the upper pole is much nearer thi^ vertebral column than the 
lower pole. For practical purixises the long axis of the left tenth 
rib corresponds with that of the spleen. There is an external 


or j)ariet:il surface and an internal or visceral, the latter of which 
is again subdivided ; these surfaces are limited l)y ventral and 
doLsal bonlers. 'I'lie external, parietal, or phrenic surface is 
convex to adai)t it to the concavity of the diaphragm, against 
the posterior part of wdiicli it lies ; external to the diaphragm 
is the pleural cavity, and mon? externally still, the ninth, tenth 
and eleventli ribs. 'J’he internal or visceral surface is divided 
by a prominent ridge into a g:i.strie or anterior and a renal or 
posterior surface. Sometimes a triangular impression called 
the l)asal surface is formerl at the lower part of the visceral 
surface by th(! left end of the transverse colon, though at other 
times no such impression is seen. Jt is probable that the exact 
shape of the spleen dej)ends a good deal on the amount of dis- 
tension of the surrounding hollow viscera at the time of death. 
(For details of the ba.sal surface see D. J. Cunningham, 

Anat. and. Phys. vol. xxix. p. 501 .) The gastric .surfai e is concave 
and adapts itself to the fundus of tlie stomach, while just in 
front of the ridge separating the gastric and renal surfaces is the 
hilum, where the vessels enter and leave the organ ; in front 
of thi.s the Uiil of the pancreas usually touclies the spleen. The 
renal surface is as a rule smaller than the gasiric and, like it, is 
concave ; it is moulded on to the u[)per part of tlie outer border 
of the left kidney and just reaches the left adrenal Imdy. The 
anterior or ventral border of the .spleen has usually two or more 
notches in it, though these are often also seen on the dorsal 
Ixirder. The vvh(»le .spleen is surrounded by peritoneum, w'hich 
is reflected off on to the stomach as the gastro-si)leni(- omentum, 
and on to the kidney as the lieno-rcnal ligament ; occasionally 
the le.sser sac readies it near its connexion with the pancreas. 
Small acce.s.sory sjdeens are fairly often found in the neighbour- 
hood of the spleen, though it is j)o.ssible that .some of these may 
be haemo-lymph glands (.see I.ymphatic System). 



Iiitr.iniediatL* aiij^le Posterior atiKle 

From I>. J. (..'iiiiniiigiiaiir.s T€.\t’hook of jlnatotny. 

I. — The Si)l(!iMi ViseoraJ A.spccl. 
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Surface in contact 
with 


Microscopically the spleen has a iibro-elaslic cocit in which in- 
voluntary muscle is found (hg. 2). This coat sends nniltitiides of 
fine trabeculae into the interior oi the organ, 'which subdivide it into 
numbers of minute compartments, in which the red, highly vascular, 
spleen pulp is containccl. This pulp contains small spherical masses 
of adenoid tissue, forming the Malpighian corjiuscles, 
situated on the terminal branches of the splenic 
blood-vessels, together with numerous cells, some of 
which are red Mood corpuscles, others lymph cor- 
puscles, others contain pigment granules or fat, while 
others have in their interior numerous blood cor- 
puscles. The arteries of the spleen in part end in 
capillaries from which the veins arise, but more 
fre<juently they open into lacunae or blood spaces, 
which give origin to the veins. 

Etnbryohffy. The spleen is di-velojietl in the dorsal 
mcsogaslriiirn (sec Com.OM and Sicaoi.'s Mismtikanks) 
from the mesenchyme, or that ) >01 lion of the meso- 
derm, the cells of which lii^ scattered in a matrix. 

Large lymphoid c(‘lls an'. (?aiiy seen among those of 
the mesenchyme, luit whether those migrate from 
the coelomic epithelium, or are originally mesen- 
chymal is doubtful, though the former seems more 
probable. The network of the spleen seems certainly 
to be derived from cells of the mesenchyme which 
lose th(ur nuclei. 

Comparative A natomy, — The sfileen is regarded iis 
the remains of a mass of lympluiid tissue which, in 
a generalized type of vertebrate, stretched all along 
the alimentary canal. It is absent a.s a distinct 
gland in the Acrania and ('yclostumata. In the 


diferent appearance in different parts. Most superficially is 
the zona glomerulosa, then the zona fascicularis^ and most 
deeply the zona reticularis. These names convey a fair idea of 
the appearance of the bundles. To the naked eye the cortical 


iCapsular vein 


Surface ezovered 
by inferior cava 



Surface covered l)y. 
peritoneum 


iishes it is closely aj^plicd to the U-shaped stomach, 
■ 10 Ehi 



and in some of llio Ehismobranchs, c.g. the basking 
and ]>orbeag 1 e sharks (SeUu:he and JLamna), it is 
divuhsl into small lobules. In I’rotoptenis among 
the Dipnoi it is enclosed within the walls of tin; 
stomacii. In the Aniira (frogs and toads) among 
the Amphibia it is a spherical iiulss clo.se to the rectum, and 
this may l)e e.xplained by regarding it as derivcul from a 
different part of the original ma.ss, already mentioned, to that 
which p(;rsi.st.s in other vertebrates. In the Iguana among the 

reptiles the organ has 
many notches, and each 
one corresponds to the 
])oiiit of entrance of a 
vessel. In Mammals the 
notches, when they art! 
present, so frc*'pieiitly 
correspond to the points 
of en trance of arteries 
at the hiluin that the 
j)resi.mt writer believes 
that the former arc 
determined by the latter 
in many cases (see F. (L 
I’arsons on the Notches 
of the Spleen, /, Anal, 
and Phys. vol. 35, p. 
416; also (Tianiock 
Bradley, Proceedings of 
R. Soc, Edin. vol. 24, 
pt, 0, p. 521). The 
Muiiutreinata and Mar- 
sii])ialia have curious 
Y-shaped .spleens. As a 
rule, flesh-eating animals 
have larger and more notched spleens than vegetable feeders, 
though among the Cetacea the spleen is relatively very small. 


From P. J. Cunningham, Ctiiinin];;h.‘ini's i'c.Yi-ifook it/ Anafotny. 

Fic;. 3. — A, Anterior surface of right suprarenal capsule. B, Anterior surface of 
left suprarenal capsule. The ui)per and inner jiarts of each kidney are indicated 
in outline. On the right cai)suJe the dotted line indicates the upper limit of the 
peritoneal covering. 



Fio. 2. - Section of the Spleen seen 
under a low ))ower. 

A, Fibrous cap.sule. </, Blood- \ e.ssels. 
ft, Trabecuhu*. f. Spleen juilj). 

f , Malpighian corj)uscles. 


Adrenal Glands 

The adrenal gland.s or suprarenal capsules are two conical 
bodies, flattened ^rom before backward, resting on the upper 
poles of the kidneys close to the sides of the vertebral column ; 
each has an anterior and posterior surface and a concave base 
which is in contact with the kidney. When viewed from in 
front the right gland is triangular and the left crescentic. On 
the anterior surface there is a transverse sulcus or hilum from 
which a large vein emerges. I’he arteries are less constant in 
their points oi entr>', and are derived from three sources, the 
phrenic, the abdominal aorta and the renal arteries. The glands 
are entirely retro-peritoneal, though the right one, even on its 
anterior surface, is very little covered by peritoneum. In a 
vertical transverse section each gland is seen to consist of two 
parts, cortical and medullary. TTie cortical substance is com- 
posed of bundles of cells, separated by a stroma, which have a 


part is yellow while the medullary is red. T'he medullary part 
consists of small islets of cells, which resemble columnar epi- 
thelium lying among venous sinuses ; these cells are said to be 
in close connexion with the sympathetic nerve filaments from 
the great solar plexus. 

Embryology.- Tlie generally acceptcjd opinion at present is that 
the cortical substance is derivird from the coelomic (epithelium 
covering t he mesoderm of the iippirr (ce]>lialic) ]>ortioii of the W^olffian 
body, and corresponds to the n(eplirostoni(e.s of nwtsonephridial 
tubiihes (see URINARY Systkm), while the imslullary j)art grows out 
fKjiii the sympathetic ganglia and .so is probably i;ctod(jrnial in 
origin. J. Janosik, howevtrr {Archiv. j. mikrosk. Anai. bd. xxii. 
T8M3 and Sitzungsber. d. Wiener Akad.y 1885), thinks that the cortical 
l)art is derived from the, g(Tm e})itheliiim covering the ii7)per part 
of the genital ridge. C. S. Minot {Human Embryology^ 1897) believes 
f liat Hie original cells whicli grow in from the symj)atiietic disappear 
later, tind that the adidt medullary cells arc d(;riv('(l from the cortical. 

In th(! early human embryo the adrenals are larger than the 
kidiiey.s, and at birth they are projwrtioiiatoly much larger tliuji in 
the adult. (For literature .see Uevelo-pment of the Human Uody, 
J. 1 *. McMurrich, Lojidon, iyo6; and Handbuck der Entwickelungs- 
Ichre, by O. Hertwig, Jena.) 

Comparative .-1 ■ Adrenals are unknown in Amphioxus 

and the Dipnoi (mud lisli). In the Cyclostomata (hags cuid lampreys) 
they are stiid by some to ari.se in connexion with the cephalic part 
of the pronephros, though other writers deny their presence at all 
(.sec W. E. Collinge and Swale Vincent, Anat. Anz. bd. xii., 1896). 
In the Elasmobranchs and Hol(x;e[)hali the medullary and cortical 
parts are apparently distinct, the former being represented by a .series 
of organs situated close to the intercostal arteries, while the latter 
may be either median or paired, and, as they are placed between 
the kidneys, are often spokmi of as interrenals. In the Amphibia 
the glands arc sunk into the surface of the kidney. In reptiles and 
birds they are long lobulated bodies lying clo.se to the testis or ovary 
and receiving an adrimal portal vein, in the lower mammals they 
an! not as closely connc'cted with the kidneys as they are in man, 
and their shape is usually oval or spherical. 

The Thyroid Gland 

The thyroid body or gland is a deep red glandular mass con- 
sisting of two lobes which lie one on each side of the upper part 
of the trachea and lower part of the larynx ,• these are joined 
across the middle line by tlie isthmus which lies in front of the 
second and third rings of the trachea. Occasionally, from the 
top of the isthmus, a nearly but not quite median pyramidal lobe 
runs up toward the hyoid bone, while in other cases the isthmus 
may lx: absent. The gland is relatively larger in women and 
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children than in the adult male. It is enclosed in a capsule of 
cervical fascia and is supplied by the superior and inferior 
thyroid arteries on each side^ though occasionally a median 
thyroidea ima artery is present. On microscopical examination 
the gland shows a large number of closed tubular alveoli, lined 
by columnar epithelial cells, unsupported by a basement mem- 
brane, and filled with colloid or jelly-like material. These are 
supported by fibrous septa growing in from the true capsule, 
which is distinct from the capsule of cervical fascia. The 
lymphatic vessels are large and numerous, and have Iwen shown 
by E. C. Baber {FhiL Trans., 1881) to contain the same colloid 
material as the alveoli. Accessory thyroids, close to the main 
gland, are often found. 

ICmbryiflofjy. The median part of Ihe gland is developed from a 
tnbe which grows down in the middle lino from the jiuiction of the 
biu'Ccil and pharyngeal parts of the longue (<7.1'.), between the first 
anti second branchial arches. This tube is called the thyro-glossal 
duct anti is entodermal in origin. The develo])inent of the hyoid 
bone obliterates the middltr part of the tliict, leaving its iij)]>er ])art 
as the foramen caecum of the longue, while its lower jiarl bifurcates, 
and so the asymmetrical arrangiunent of the pyramitJal lohe is 
accounted for. Kanthack (/. .'Inat. and J^hys. vol. xxv., j8oi) has 
denied the tixistoncc of this duct, but on slemler grounds. The 
lateral parts of the gland are tleveloped from the entoderm of the 
fourth visceral clefts, and, joining the median part, lose tlieir pharyii 
geal coniurxioTi. Nearly, but not tjuite, the whole of the lateral 
lobt!S tirobably lielong to tliis jiart. (I 'or literature and further 
details .see yuain's Aiitdiimy, Loudon, and J. J*. McMurricli’s 

Dinwlopment of the Hitman hody, London, i‘.)ob.) 

Comfiarative -Inr/AiWA'. --'rhe. endostylc! or liy]Jobranchial groove 
of 1*iinic:ita (sea s^]uirts) and Acrania (Ain])hioxiis) is re-garded 
as the first ajij^earaiice of the mt.^dian thyroid ; this is a median 
entodermal groove in tlie floor of the pharynx, secreting a glairy 
fluid in which food ])arlicles become tm tangled and so j»ass into the 
intestine. In tJie lar\'al lamprey (Ammocoeles) among the ('.yclo- 
stomata the connexion with tin- pharynx is present, luit in the adult 
Icunjirey (Petromyzon), as in all adult vertebrates, this connexion is 
lost. In the Khisinobranchs the single iiusltaii tliyroid lies close to 
the inandibiiiar syiii])hysis, but in the? bony lisli ('IVleoslei) if is 
paire<l. In tlu^ mud fish (l.)ipiioi) then', is al.so ;iu indication of a 
division into two lobes. In the Amphibia the thyroid forms 11 timer 
oils vesicles close to the anterior cmkI of tlur ])erieardium. In Kepfilia 
it lies close to the trachi^a, and in tlu? ClK'lonia and Crocodilia is 
paired. In birds it is also jiaired and lies near the origin of tlitr carotid 
arteries. In Mammalia the lateral lobt's inakt^ their first a]ipearane.(\ 
In the lower orders of this class the istliiinis is often absent, (b'or 
further details and literatun? sih? K. Wittdersheim's Vcrf>le.irheiide 
Anatomic der Wirhcltieve^ jena, 1902, and also for literature, (Juaiii's 
Anatomy, l^ondon, 

Parathyroid (Jj.ands 

These little oval lH)die.s, of considerable physiological import- 
ance, are two in number on each side. Prom their position they 
arc spoken of its postero-superior and antero-inferior ; the 
postero-superior arc embedded in the thyroid at tlu* level of the 
lower border of the cricoid cartilage, while the antero-infirrior 
may be embedded in the lower edge of the lateral lobes of the 
thyroid or may he finincl a little distance lielow in relation to 
the inferior thyroid veins. They arc often very difficult to find, 
but it is easiest to do so in a perfectly fresh, full-term foetus or 
young child. Microscopically they consist of solid ma.sscs of 
epithelioid cells with numerous blood-vessels between, while, 
embedded in their periphery, are oflen found masses of thymic 
tissue including the concentric corpuscles of Hassall. They 
have been regarded as undeveloped portions of thyroid tissue 
in an embryonic state, but the experiments of (]ley (Comptes 
rendus de la Soc. de Bud. No. 11, 1895) and of W. Edmunds 
{Proc. Physiol. Soc. — Journ. Phys, vol. xviii., 1895) do not 
confirm this. They are developed from the entoderm of the 
third and fourth branchial grooves. 

J Parathyroids have been found in the orders of l *rimates. Cheirop- 
tera, Carnivora, Ungulata and Rodentia among the Mammalia, and 
also in Birds. In the other classes of vertebrates little is known of 
them. The fullest and most recent account of tiiese liodies is that 
of D. A. Welsh in Journ. Anal, and Phys. vol. j2, i8y8, pp. 292 and 
380. 

The Thymu.s Gland 

The thymus gland (Gr. 6fu/Aos, from a fancied reseml)lance 
to the corymbs of the Thyme) is a light pink gland, consisting 


of two unequal lobes, which lies in the superior and anterior 
mediastina of the thorax in front of the pericardium and great 
vessels ; it also extends up into the root of the neck to within a 
short distance of the thyroid gland. It continues to grow until 
the second year of life, after which it remains stationary until 
puberty, when it usually degenerates rapidly. The writer has 
seen it perfectly well developed in a man between 40 and 50, 
though such cases are rare ; probalfly, however, some patches 
of its tissue remain all through life. Each lobe is divided into a 
large number of lobules divided by areolar tissue, and each of 
these, under the microsi:ope, is seen to consist of a cortical and 
medullary part. The cortex is composed of lymphoid tissue and 
resembles the structure of a lymphatic gland (see Lymphatic 
SY.STEM) j it is imperfectly divided into a number of follicles. 
In the medulla the lymphoid cells are fewer, and nests of epithelial 
C4.dls arc found, called the concentric corpuscles of Hassall. The 
vascular supply is di^ived from all the ve.ssels in the neighbour- 
hood, the lymphatics are very large and numerous, i)ut the 
nerves, whiidi come from the sympathetic ami vagus, are few 
and small. Jl. Walney (/V// 7 . Trans., 1882) has discovered 
hiumioglobin, and apparently developing red blood corpuscles, 
in the thymus. (Eor further details see Gray’s or Quain’s 
Anatomy.) 

Pmhryolofiy. - Thv thymus is lormeil from a diverticulum, on citeli 
side, from the eiiloderm lining the third branehial groox-e, but the 
comiexion with I hi* i)harynx is .soon hist. The lym]dioid cells and 
coiietmtric corjuiseles are ])r(>l>ably the derivatives of the original 
cells lining the diverticulum. 

Comparative Anatomy. 'Ihe thymus is always a ]mired gland. 
In most fishes it rises from tiie (Uusal part of all live branchial clefts ; 
in T.epidosireii (l.)i])noi), from all except tin* first ; in Urodela from 
3rd, .}th and ^tli, and in Anura Irom the 2nd only (see 'I'. H. Urvee, 
“ J>evelopmenL of Thyuius in J.epidosiren,” Journ. Anat. and Phys. 
vol. 40, j). 01). In all lish(!s, including the Dijuioi (mud lisli) it is 
placed dorsrdly to the gill arelu's on each side. In the Amphibia it 
IS ionnd close to the articulation ot the mandibh*. In the Heplilia 
it is situated by the side of the carotid artery; but in young croco- 
diles it is lobulated and extimds all along the neck, as it does in birds, 
lying close to the side of the oe.sophagus. In Mammals the Mar- 
.suj)ials are remarkabh; for having a well ilevelop«-d cervical as w«‘II 
as thoracic thymus (J. Symington, J. Anat, and Phys. vol. 32, 
p. 278). In .'>ome of the lr)wer Tna.mm.'ils the gland does not rlisappear 
as early as it does in man. 1‘he tiiynius of the calf is jjo]>ulariy 
known as " the chest sweetbread." 

(!arotii) Bodtks 

1’hc.so arc two small Ixulics situated, one on (‘ach side, iKdwecn 
the origins of the exUtrnal and internal candid arteries. Micro 
scopically they are divided into nodules or cell halls by connective 
tissue, and tliese closely ri\senil)le the Klructure of the j)ara- 
tliyroids, but are without any thymic tissiu;. 'I'he blood-vessels 
in their interior are extremely large and numerous. The modern 
view of Iht-ir development is that they an; part of lint synipathctic 
.system, and the reaction of their cells to chromium salts bears 
tliis out. (See Kohn, Archiv /. niihr. Anat. Ixx., 1907.) 

In tlu? Anura there is a rete or network into which th(? carotid 
artery hreaks up in the ]K)sition of the carotid body, and this has 
an iin])ortant effect on tlu? coiirM? of the circulation It is probabh*, 
however, that this structure has nothing to do with the carotid Inidy 
of Mammalia. 

C'dccygeal Body 

This is a small median body, about the size of a pea, situated 
in front of the apex of the coccyx and between the insertions of 
the Icvatores ani muscles. It riisemliles the carotid hody in its 
microscopical structure, but. is not so vascular. Concentric 
corpuscles, like those of the thymus, have been recorded in it. 
It derives its arteries from the middle sacral and its nerves from 
the sympathetic. Of its cmbryolog)* and comparative anatomy 
little is known, though J. W. Thomson Walker has n^eently 
shown that numerous, outlying, minute masses of the same 
structure lie along the course of the middle sacral artery 
(Archiv f. mikroscop. Anal. Bd. Ixiv.). 71 ic probability is that, 
like the carotid body, it is sympathetic in origin. (Quain’s 
Anatomy gives excellent illustrati«)ns of the histology of this as 
well as of all the other ductless glands.) 

For the lib'ratiire on and further details concerning the forrjgoing 
structures tlie following works should be consulted : ^uain's 
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Anaiorny.vo]. i (T0o8,I^n don, Longman & C-o.); McMurrich's Develtyp- 
meni of the Human Body (Ix>ndon, Kebman, 1906) ; W'iedersheim’s 
Vergleith. Anat. dev Wirbeltiere (Jtma, 1898). (F. G. 1 *.) 

DUDERSTADT, a town of Germany, in the Prussian province 
of Hanover, situated in a beautiful and fertile valley (formerly 
called Goldene Mark) watered by the Hahle, and on the rail- 
way Wulften-Leinefeldc. Pop. (1905) 5327. It is an interesting 
medieval town with many ancient buildings. Notable are the 
two Roman Catholic churches, beautiful Gothic edifices of the 
14th century, the Protestant church, and the handsome town- 
hall. Its chief industries are woollen and cotton manufactures, 
sugar-refining and cigar-making ; it has also a trade in singing- 
birds. Diiderstadt was founded by Henry T. (the Fowler) in 
929, passed later to the monastery of Quedlinburg, and then to 
Brunswick. It was a member of the Hanseatic League, and 
during the Thirty Years’ War became a stronghold of the 
Imperialists. It was taken by Duke William of Weimar in 1632 ; 
in 1761 its walls were dismantled, and, after being alternately 
Prussian and Hanoverian, it passed finally in 1866 with Hanover 
to Prussia. 

DUDLEY, BARONS AND EARLS OF. The holders of these 
English titles are descended from John de Sutton (c. 1310-1359) 
of Dudley castle, Staffordshire, who was summoned to parlia- 
ment as a baron in 1342. Sutton was the son of another John 
de Sutton, who had inherited Dudley Castle through his marriage 
with Margaret, sister and heiress of John de Somery (d. 1321); 
he was called Lord Dudley, or Lord Sutton of Dudley, the latter 
being doul)tless the correct form. However, his descendants, 
the Suttons, were often called by the name of Dudley ; and from 
John Dudley of Atherington, Sussex, a younger son of John 
Sutton, the 5th baron, the earls of Warwick and the carl of 
I..eicester of the Dudley family are descended. 

John Sutton or Dudley (r. 1400-1487), the 5th baron, was 
first summoned to parliament in 1440, having been viceroy of 
Ireland from 1428 to 1430. He served Henry VI. as a diplo- 
matist and also as a soldier, being taken prisoner at the first 
battle of St Albans in 1455, did not prevent him from 

enjoying the favour of Edward IV. He died on the 30th of 
Septeml)er 1487. He was succeeded as 6th baron by his grandson 
Edward (r. I45c)-i532), and one of his sons, William Dudley, 
was bishop of Durham from 1476 until his death in 1483. His 
descendant Edward Sutton or Dudley, the 9th baron (1567 
1 643), had several illegitimate sons. Among them was Dud Dudley 
(1599-1681), who in 1665 published Meiallum Martis, describing 
a process of making iron with “ pit-coale, sea-coale, &c.” which 
was put in operation at his father’s ironworks at Pensnet, 
Worcestershire, of which he was manager. His success aroused 
much opposition on the jiart of other ironmasters, and his com- 
mercial ventures at Himley, at Askew Bridge and at Bristol 
ended in loss and disaster. During the Civil War he was a colonel 
in the army of ('harles 1. 

Dying without lawful male issue in June 1643, the 9th liaron 
was succeeded in the barony by his grand-daughter, Frances 
(1611-1697); she married Humble Ward (r. 1614-1670), the 
son of a I^indon goldsmith, who was created Baron Ward of 
Birmingham in 1644. Their son Edward (1631 1701) succeeded 
l)oth to the barony of Dudley and to that of Ward, but these 
were separated when his grandson William died unmarried in 
May 1740- The barony of Dudley passed to a nephew, Ferdi- 
nando Dudley Lea, falling into abeyance on his death in October 
1757 ; that of VVard passed to the heir male, John Ward 
(d. 1774). a descendant of Humble Ward. In 1763 Ward was 
created Viscount Dudley, and in April 1823 his grandson, John 
William Ward (1781-1833), liecame the 4th viscount. 

Educated at Oxford, John William Ward entered parliament 
in 1802, and except for a few months he remained in the House 
of Commons until he s\icceeded his father in the peerage. In 
1827 he was minister for foreign affairs under ('anning and then 
under Goderich and under Wellington, resigning office in May 
1828. As foreign minister he was only a cipher, but he was a 
man of considerable learning and had some reputation as a 
writer and a talker. Dudley took an interest in the foundation 
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of the university of London, and his Letters to the bishop of 
LlandaiT were published by the bishop (Edward Coplcston) in 
1840 (new ed. 1841). He was created Viscount Ednam and earl 
of Dudley in 1827, and when he died unmarried on the 6th of 
March 1833 these titles became extinct. His barony of Ward, 
however, passed to a kinsman, William Humble Ward (1781- 
1835), whose son, William (1817-1885), inheriting much of the 
dead earl’s great wealth, was created Viscount Ednam and earl 
of Dudley in i860. Ibe 2nd earl of Dudley in this creation was 
the latter’s son William Humble (b. 1866), who was lord-lieutenant 
of Ireland from 1902 to 1906, and in 1908 was appointed governor- 
general of Australia. 

See H. S. Grazebrook in the Herald and Genealogist, vols. ii., v. and 
vi. ; in Notes and Queries, 2nd series, vol. xi. ; and in vol. ix. of the 
publications of the William Salt Society (1888). 

DUDLEY, EDMUND {c, 1462- 1510), minister of Henry Vll. 
of England, was a son of John Dudley of Atherington, Sussex, 
and a member of the great baronial family of Sutton or Dudley. 
After studying at Oxford and at Gray's Inn, Dudley came 
under the notice of Henry VII., and is said to have been made a 
privy councillor at the early age of twenty-three. In 1492 he 
helped to negotiate the treaty of Etaples with France, and soon 
became prominent in assisting the king to check the lawlessness 
of the barons, and at the same time to replenish his own ex- 
chequer. He and his colleague Sir Richard Empson {q.v.) are 
allied fiscales judices by Polydore Vergil, and owing to their 
extortions they became very unpopular. Dudley, who was 
speaker of the House of Commons in 1504, in addition to aiding 
Henry, amassed a great amount of wealth for himself, and 
IK)ssessed large estates in Sussex, Dorset and Lincolnshire. 
When Henry VII. died in April 1509, he was thrown into prison 
by order of Henry VHL and charged with the crime of con- 
structive treason, being found guilty and attainted. After 
liaving made a futile attempt to escape from prison, he was 
executed on the 17th or iSth of August 1510. Dudley’s nominal 
crime was that during the last illness of Henry VIT. he had 
ordered his friends to assemble in arms in case the king died, 
but the real reason for his death was doubtless the unpopularity 
caused by his avarice. During his imprisonment he sought to 
gain the favour of Henry VHi. by writing a treatise in support 
of absolute monarchy called The Tree of Commonwealth, This 
never reached the king’s hands, and was not published until 
1859, when it was printed privately in Manchester. Dudley’s 
first wife was Anne, widow of Roger ( orbet of Morton, Shrop- 
shire, by whom he had a daughter, Elizabeth, who married 
William, 6th Tx)rd Stourton. By his second wife, Elizabeth, 
daughter of Edward Grey, Viscount Lisle, he had three sons : 
John, afterwards duke of Northumberland {q.v.) ; Andrew 
(d. 1559), who was made a knight and held various important 
posts during the reign of Edward VL ; and Jasper. 

Sec Francis Bacon, History of Henry VII., edited by J. K. Lnmby 
(Canibridgc, 1881) ; and J. S. Brewer, The Reign of Henry VIII., 
edited by J. Gairdner (London, 1884). 

DUDLEY, SIR ROBERT (*573 1649), titular duke of North- 
uml^erland and earl of Warwick, English explorer, engineer and 
author, was the son of Robert Dudley, earl of Leicester (q.v.), 
the favourite of Queen Elizabeth. His mother was I^dy Douglas 
Sheffield, daughter of Thomas, first Baron Howard of Effingham. 
Leicester, who deserted Lady Douglas Sheffield for Lettice 
Knollys, widow of the first earl of Essex, denied that they were 
married. She asserted that they were, at Esher in Surrey, but 
her marriage with Sir Edward Stafford of Grafton, after her 
desertion by I-eicester, woukl seem to I:hj a tacit confession that 
her claim had no foundation. Her son Robert was born in May 
*573» recognized by Leicester, and sent to Christ Church, 
Oxford, in 1587. He inherited all l.eicester’s property under the 
earl’s will at his death in 1588, and in the following year the 
proj)erty of Ambrose Dudley, earl of Warwick. In 1594 he 
made a voyage to the West Indies, and in 1596 he took part in 
the expedition to Cadiz and was knighted. In 1592 he had 
married a sister of Thomas Cavendish the circumnavigator. 
On her death he married Alicia Leigh in 1596, by whom he had 
four daughters. After the death of Elizabeth he endeavoured 
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to secure recognition of his legitimacy, and of his right to inherit 
the titles of his father and uncle. The proceedings were quashed 
by the Star ('hamber. In 1605 he obtained leave to travel 
abroad, and went to Italy accompanied by the beautiful Miss 
Elizabeth Southwell, daughter of Sir Robert Southwell of 
Woodrising, in the dress of a page. When ordered to return home 
and to provide for his deserted wife and family, he refused, was 
outlawed, and his property was confiscated. On the continent 
he avowed himself a Roman Catholic, married Elizabeth South- 
well at Lyons, and entered the service of Cosimo 11 ., grand-dukc 
of Tuscany. In the sendee of the grand-duke he is said to have 
done some fighting against the llarbary pirates, and he was un- 
doubtedly employed in draining the marshes behind Ixjghorn, 
and in the construction of the port. In 1620 the empemr 
Ferdinand 11. gave him a patent recognizing his claim not only 
to the earldom of Warwick but to the duchy of Northumberland, 
which had been held by his grandfather, who was executed by 
Queen Mary Tudor. In Italy Dudley was known as Duca di 
Nortomhria and (bnte di Warwick. He died near Florence on 
the 6th of SeptCTnber 16.19, leaving a large family of sons and 
daughters. His deserted wife, Alicia, was created duche.ss of 
Dudley by Charles I. in 1644, and died in 1670, when the title 
became extinct. Through a daughter who married the Marquis 
Paleotti, Dudley was the ancestor of the wife of the first duke of 
Shrewsbury (of the revolution of 1688), and of her brother who 
was executed at Tyburn for murder on the 17th of March 1718. 
Dudley was the author of a pamphlet addressed to King James 1 ., 
showing how the “ impertinences of parliament ” could be bridled 
by military force. Hut his chief claim to memory is the magnifi- 
cent Arcafto dell mare, published in Italian at Fkircnce in 1645- 
1646 in three volumes folio. It is a collection of all the naval 
knowledge of the ago, and is particularly remarkable for a scheme 
for the construction of a navy in five rates which Dudley designed 
and de.scribt;d. It was reprinted in Florence in two volumes folio 
in 1661 without the charts of the first edition. 

AnTTioKiTiii.s. -d. T.. ('miU, Homance of the Peerage (London, 1848 
1830), vol. iii. ; Sir N. H. Nicolas, Peport of on the Ctuim 

to the Hai'oiiy of L'lsle (l.oiKion, 1820) ; and 77 m ? Italian Hiof^rafjhv 
of Sir Ji\ IhitUey, puhlished anonymou.sly, pnvat<*ly and witlioiit 
date or name of j)lace, hut known to have h(!en written by I.>octor 
VanJ^hall Thomas, vicar of Stoneleigh, who dit?d in 1858. (I). II.) 

DUDLEY, THOMAS (1576 1653), Briti.sh colonial governor of 
Mas.sa(duisetts, was born in Northampton, England, in 1576, 
a meml)er of the elder branch of the family to the younger branch 
of which Robert Dudley, earl of Leicester, lielonged. He was 
the son of a country gentleman of some means and high standing, 
was captain of an Knglish company in the French expedition of 
1597, .serving under Henry of Navarre, and eventually became the 
steward of the earl of Lincoln's estates, which he managed with 
great success for many years. Having been converted to 
Puritanism, he became a strict advocate of its strictest tenets. 
About 1627 he associated himself with other Lincoln.shire 
gentlemen who in 1629 entered into an agreement to settle in New 
England provided they were allowed to take tlu^ charter with 
them. This proposal the general court of the Plymouth (bmpany 
agreed to, and in April 1630 Dudley .sailed to America in the 
.same .ship with John Winthrop, the newly appointed governor, 
Dudley himself at the last moment being chosen deputy -governor 
in place of John Huniphrey (or Humfrey), the earl of Lincoln's 
son-in-law', whose departure was delayed. Dudley was for 
many years the most infiuential man in the Massachu.sctt.s Hay 
colony, save Winthrop, with whose policy he was more often 
opposed than in agreement. He was deputy-governor in 1629- 
1634, in 1637 -1640, in 1646-1650 and in 1651-1653, and was 
governor four times, in 1634, 1640, 1645 and 1650. Soon after 
his arrival in the colony he .settled at Newton (Cambridge), of 
which he w'as one of the founders ; he was also one of the earliest 
promoters of the plan for the establishment of Harvard College. 
Winthrop’s decision to make Hoston the capital instead of 
Newton precipitated the first of the many quarrels between 
the two, Dudley’s sterner and harsher Puritanism being in strong 
contrast to Winthrop’s more tolerant and liberal view.s. He 
w'as an earnest and persistent heresy-hunter — not only the 
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unhappy Quakers, but even so good a Puritan as John Cotton, 
against w'hom he brought charges, feeling the weight of his stem 
and remorseless hand. His position he himself best expressed 
in the following brief verse found among his papers : 

" T.ct men of God in courts and churches watch 
O’er such ns do a Ibleration hatch. 

Lest that ill egg bring forth a Cockatrice 
To poison all with heresy and vice.” 

He died at Roxbury, Mas.sachusctts, on the 31st of July 1653. 

See Augustine Jones, Life and IVdrA of Thomas Dudley, the Second 
Governor of Massachusetts (Boston, i8yo) ; and iUo Life of Mr 
Thomas Dudley , several times Governor of the Colony of Massachusetts, 
written as is snfjfyosed by Cotton Mather, edited by Charles Deane 
(Cambridge, 1 870). Dudley’s interest ing and valua1)le " 1 A*tter to tiie 
Countess of I.incoln,’] is reprinted in Alexander Young’s Chronicles 
of the Planters of the Colony of Massachusetts Hay (Boston, 1846), and 
in the New Hampshire Historical Society Collections, vol. iv. (1834). 

His son Joseph Dudley (1647-1720), colonial governor of 
Massachusetts, was born in Roxbury, Massachusetts, on the 
23rd of September 1647. graduated at Harvard ('ollege in 
1665, became a member of the general court, and in 1682 was sent 
by Massachusetts to London to prevent the threatened revocation 
of her charter by Charles II. There, with an eye to his personal 
advancement, he secretly advised the king to annul tl»e charter ; 
this was done, and Dudley, by royal appointment, b(!Came 
president of the provisional council. With the advent of the 
new governor, Sir Edmund Andros, Dudley became a judge 
of the superior court and censor of the press. Upon the deposi- 
tion of Andros, Dudley was imprisoned and sent with him to 
h'mgland, but was soon set free. In 1691 1692 he was chief- 
justice of New York, presiding over the court that eondeinned 
J.ci.sler and Milbnrn. Returning to ICngland in 1693, he was 
lieutenant-governor of the Isle of Wight and a member of 
parliament, and in 1702, after a long intrigue, secaired from 
Queen Anne a commission as goverrjor of Massachusetts, serving 
until 1715. His administration was marked, particularly in 
the earlier years, by ceaseless conflict with the general courl, 
from which he demanded a regular fixed salary instead (»f fin 
annii.d grant. He was active in raising volunleers for the .so- 
callcd Queen Anne's W ar, and in 1707 sent a fruitle.ss expedition 
against l^ort Royal. He was accused by the. Hostr)n merchants, 
who petitioned for his removal, of bcjing in league with smugglers 
and illicit traders, and in 1708 a bitter attack on his adniinistra- 
tiem was published in London, entitled The Deplorable Stale of 
I M(W Enf’laiid by reason of a C(welot4S and Treacherous (itwernor 
and Pusillanimous Counsellors. His character may be best 
summed up in the words of one of his succes.sors, Thomas 
Hutchinson, that “ he had as many virtues as can <*onsist with .so 
great a thirst for honour and p)ower.” He died at Roxbury on 
the 2iid of April 1720. 

Joseph Dudley’s son, Paul Dudley (1675-1751), graduated 
sit Hansard in 1690, studied law at the Temple in London, and 
l)ccame attorney -general of Miisssicluis(‘tts ( 1 702 to 1 7 1 8). H e w'as 
a.ssocisite justice of the superior court of tluit proiince from 
1718 to 1745, Sind chief justice from 1745 until his death. He 
was a member of the Royal Society (London), to whose Trans- 
actions he contributed sevcrsil valuiiltle papers on the natural 
history of New England, and was the founder of the Dudlcian 
lectures on religion at Harvard. 

'I’be best fxttJiub'fl citxoiiiil of Joseph Dudley’s administnition 
is in J. Cm. I*silfn‘y’s History of .Wrw Kurland, vol. iv. (Boston, 1875). 

DUDLEY, a nuinicipial, county and psirliamentary borough 
and market-town of Worcestershire, Englsmd, in a portion of 
that county enchivod in Stafford.shire, 8 m. W.N.W. of Hirming- 
hsim, and 121 N.W'. of London by the London & North W^estern 
railway. The Great W'estern railway also serves the town. 
J'op. (1891) 45,724 ; (1901) 48,733. Dudley lies on an elevated 
ridge, in the midst of the district of the midlands known as the 
Hlack Country, whicJi is given up to ironworks and cosil mines. 
The “ ten-yard " coal, in the neighliourhood, is the thickest seam 
worked iii England. 1 -imestone is extensively (piarried, fire-clay is 
abundant ; and iron- founding, brass-founding, engineering works, 
glass works and brick works arc comprised in the industries. Among 
the i>rincipal buildings arc the clmrches of the five parishes into 
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which the town is divided, the town hall, county court, free 
libraries, and school of art, p;rammar school with university and 
foundation scholarships, technical school, mechanics* institute, 
Guest hospital (founded by Joseph Guest, a citizen, in 1868), 
and a dispensary. In the market-place stands a large domed 
fountain, erected by the carl of Dudley (1867). I'hcre is a 
geological society with a museum, for the neighbourhood of 
Dudley is full of geological interest, the Silurian limestone 
abounding in fossils. To tlie north of the town are extensive 
remains of an ancient castle, surrounded by beautiful grounds. 
The hill on which it stands is of limestone, which by quarrying 
has bc(?n hollowed out in extensive chambers and galleries. 
The view from the castle is remarkable. The whole district is 
seen to lie set with chimneys, pit-buildings and factories ; and 
at night the glare of furnaces reveals the tireless activity of 
the Black (Country. Dudley and its environs are ctmnccted 
by a tramway system, and water communi(^ation. is afforded 
by the Dudley canal with Birmingham and with the river 
Severn. 

Included in the parliamentary borough, but in Staffordshire, 
and 24 m. l)y rail S.VV. of Dudley, is Brierley Hill, a market- 
town on the river Stour and the Stourbridge and Birmingham 
Canals. Its chief buildings are the modern church of St Muthael, 
standing on a hill, the Roman (!atholic church of St Mary, by 
A. W. Pugin, ihv. town hall and free library. Between this and 
J.Iudley lie the great ironworks of Roundoak, and the extensive 
suburb of Netherton in the enclaved portion of Worcestershire. 
The industries are similar to those of Dudley. I’hree miles W, 
of Dudley is Kingswinford, a mining township, with largo brick 
works, giving name to a parliamentary division of Sttiffordshire. 
'Jhe parliamentary borough of Dudley returns one member, 
'.riie town itself is governed by a mayor, 10 aldermen and 30 
councillors. Area 3546 a(Tes. 

In medieval times the importance of Dudley {DuJeln) de- 
pended on the castle, which is mentioned in the Domesday 
Survey. Before the Conquest Earl Kadwine held the manor, 
which in 1086 belonged to William EitzAnsculf, from whom 
it passed, probably by marriage, to Fulk l^iynel, afterwards 
to the Somerys, Buttons and Wards, whose descendants (carls of 
Dudley) now hold it. The first mention of Dudley as a borough 
occurs in an inquisition taken after the death of Roger de Somery 
in 1272. This does not give a clear account of the privileges 
held by the burgesses, but shows that they had probably been 
freed fmm some or all of the services required from them as 
manorial tenants, in return for a fixed rent. In 1865 Dudley 
was incorponited. Before that time it was governed by a high 
and low bailiff appointed every year at the court leet of the 
manor. Roger de Someiy’^ evidently held a market by prescrip- 
tion in Dudley Iwfore 1261, in which year he came to terms with 
the dean of W'olverhanjpton, w^ho had set up a market in W^ilver- 
hampton to the disadvantage of Roger’s market at Dudley. 
According to the terms of the agreement the dean might con- 
tinue his market on condition that Roger and his tenants should 
be free from toll there. Two fairs, on the 2ist of September and 
the 2ist of April, were granted in 1684 to Edward Lord Ward, 
lord of the manor. Dudley was represented in the parliament of 
1 2()5, but not again until the privilege was revived by the Reform 
Act of 1832. Mines of sea-coal in Dudley are mentioned as 
early as the reigft of Edward T., and by the l>cginning of the 
17th century mining had become an important industry. 

DUDO, or Dudon (fl. r. 1000), Norman historian, was dean of 
St Quentin, where he was born about 965. Sent in 986 by 
Albert 1 . count of Vermandois, on an errand to Richard 1 ., 
duke of Normandy, he succeeded in his mission, and, having 
made a very' fa\'ourablc impression at the Norman court, spent 
some years in that country. During a second stay in Normandy 
Dudo wrote his history of the Normans, a task which Duke 
Richard I. had urged him to undertake. Very little else is 
known about his life, except that he died before 1043. Written 
between 1015 and 1030, his Historia Normannarum, or Ltbri III. 
de moribus et actis primorum Normanniae ducumy w-as dedicated 
to Adalberon, bishop of I^on. Dudo docs not appear to have 
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consulted any existing documents for his history, but to have 
obtained his information from oral tradition, much of it being 
supplied by Raoul, count of Ivry, a half-brother of Duke 
Richard I. Consequently the liistoria partakes of the nature of a 
romance, and on this ground lias been regarded as untrustworthy 
by such competent critics as E. Diimmler and G. Waitz. Other 
authorities, however, e.g. J. Lair and J. Steenstrup, while 
admitting the existence of a legendary element, regard the book 
as of considerable value for the history of the Normans, 
Although Dudo was acquainted with Virgil and other I^itin 
writers, his Latin is affected and obscure. The Historian which 
is written alternately in prose and in verse of several metres, is 
divided into four parts, and deals with the history of the Normans 
from 852 to the death of Duke Richard I. in 996. It glorifies the 
Normans, and was largely used by William of Jumii^ges, Wace, 
Robert of Torigni, William of Poitiers and Hugh of Fleury in 
compiling their chronicles, and was first published by A. Duchesne 
in his Hisloriae Normannmum scriptores antiqui, at Paris in 1619. 
Another edition is in the Patrologia Latina, tome cxli. of j. P. 
Migiie (Piwis, T844), but the best is perhaps the one edited by 
J. Lair ((!acn, 1865). 

Sec E. Dihninlcr, “ Zur Kritik Dudos von St Quentin ” in the 
Fofschun^ni sttr dcutschnn (irschirhte^ Biinde vi. and ix. (t»ottinj»en, 
i 860 ); G. Wciiiz, “ tlhcr die Qucllcii ziir Gcsoliirhtc der Bcf^run- 
diing dcr norrnannischen Hcrrscliaft. in Frankricich,” in the Ontiiuf'er 
gel. Anzeigen (G6ttinR«‘n, 1866); J. C. H. R. Slccnstrup, Nor- 
mannerne^ Band i. (CopenhaKen, 1876); J. Lair, PAadc critique et 
historique sur Dudon (Caen, j 8()3) ; G. Kortunj;, Vher dir Qucllen 
des linmtnt dc Rou (Lc'ipzig, 1867) ; W. Watteiiliach, Urulschlauda 
(icschicJilseiucllrn^ liand i. (Berlin, i«)c)4) ; and Molinier, J.cs 
Sources de I'histoire de France^ tome ii. (I'aris, njoz). 

DUDWEILER, a town of Germ^my, in the Prussian Rhine 
province, on the Sulzbach, 4 m. by rail N.E. from Saarbriicken. 
It has ext,(msive coal mines and ironworks and produces fire- 
proof bricks. Pop. (1905) 16,320. 

DUEL (Ital. duello, Lat. duellum — old form of helium— ivom 
duo, two), a prearranged encounter between two jicrsons, with 
deadly weapons, in accordance with conventional rules, with tlw^ 
object of voiding a personal quarrel or of (k^ciding a point of 
honour. The first recorded instance of the word occurs in 
Coryate’s Crudities (t6ii), but Shakespt*are has duello in this 
sen.se, and uses “ duellist ” of Tybalt in Romeo and Juliet. In 
its earlier meaning of a judicial combat we find the word lat inized 
in the Statute of Wales (Edw. I., A(^t 12), “ IHacita de terris in 
partibus istis non hahent ierminari per duellum.'^ 

Duels in the modern .sense were unknown to the ancient world, 
and their origin must be sought in the feudal age of Eun )})(?. 
I’he single combats recorded in Greek and Roman history and 
legend, of Hector and Achilles, Aeneas and Turnus, the IJoratii 
and Curiatii, were incidents in national wars and have nothing 
in common with the modern duel. It is, however, noteworthy 
that in Tacit us {Germania, cap. x.) we find the rudiments of the 
judicial duel (see Wagkr, for the wager of battle). Domestic 
differences, he tells us, were .settled by a legalized fonn of combat 
between the disputants, and when a war was impending a captive 
from the hostile tribe was armed and pitted against a national 
champion, and the issue of the duel was accepted as an omen. 
The judicial combat w'as a Teutonic institution, and it w'as in 
fact an appeal from human justice to the God of battles, partly 
a sanction of the current creed that might is right, that the brave 
not only will win but deserve to win. It was on these grounds 
that Gundobald justified, against the complaints of a bishop, 
the famous edict passed at l.yons (a.d. 501) which established 
the wager of battle as a recognized form of trial. It is God, he 
argued, who directs the i.ssue of national wars, and in private 
quarrels we may trust His providence to favour the jusler cause. 
Thus, as Gibbon comments, the absurd and cruel practice of 
judicial duels, which had been peculiar to some tribes of (Germany, 
was propagated and established in all the monarcliies of Europe 
from Sicily to the Baltic. Yet in its defence it may Ixi urged 
that it abolished a worse evil, the compurgation by oath which 
put a premium on perjur}^, and the ordeal, or judgment of God, 
when the cause was decided by blind chance, or more often by 
priestcraft. 
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Those who are curious to observe the formalities and legal 
rules of a judicial combat will find them described at length in 
the 28th book of Montesquieu's Esprit des lois. On 
Judicimi regulations he well remarks that, as there are an 

eomhMt. infinity of wise things conducted in a very foolish 
manner, so there are some foolish things conducted 
in a very wise manner. For our present purpose it is sufficient 
to observe the development of the idea of personal honour from 
which the modern duel directly sprang. In the ancient laws of 
the Swedes we find that if any man shall say to another, “ You 
are not a man equal to other men,” or “ You have not the heart 
of a man,” and the other shall reply, “ I am a man as good as 
you,” they shall meet on the highway, and then follow the 
regulations for the combat. What is this but the modern 
challenge ? By the law of the I-ombards if erne man call another 
arf>a, the insulted party might defy the other to mortal comliat. 
What is arga but the dummer Junker of the (ierman student ? 
Beaumanoir thus descrilics a legal process under Ixniis le Delxm- 
nairc : — The ap|:)ellant licgins by a dcclanition befi^re the judge 
that the appellee is guilty of a certain crime ; if the ajipellet^ 
answers that his accuser lies, the judge then ordains the duel. 
Is not this tlie modern point of honour, by wliich to be given 
the lie is an insult which can only be wiped out by lilood ? 

From (iermany the judicial combat rapidly spread to France, 
where it flourished greatly from the Joth to the 12th century, 
the period of customary law. By French kings it; was welcomed 
as a limitation of the judicial powers of their half independent 
vassals. It was a form of trial open to all freemen and in certain 
cases, as under Louis VI., the privilege was extended to serfs. 
Even the church resorted to it not unfrequently to settle disputes 
concerning (rhurch properly. Abbots and priors as territorial 
lords and high justi('iaries had their share in the confiscated 
goods of the (lefcated combatant, and Pope Nicholas when applied 
to in 858 pronounced it “ a just and legitimaU^ combat.” Yet 
only three years before the council of Valence had condemned 
the practice, imposing the severest penance on the victor and 
refusing the last rites of the church to the varujuished as to a 
.suicide. In 1385 a duel was fought, the result of which was so 
j>reposLerous that even the most superstitious began to lose faith 
in the efficacy of such a judgment of God. A certain Jacques 
I-egris was accused b> the wife of Jean ('arrouge of having intro- 
duced himself by night in the guise of her husband whom she 
was expecting on Jiis return from the (rusades. A duel w^as 
ordained by the i)arlement of Paris, which was fought in the 
presence of Charles VI. I^^gris was defeated and hanged on the 
.spot. Not long after, a criminal arrested for some other ofTence 
confessed himself to be the author of the, outrage. No institution 
could long survive so open a confutation, and it was annulled by 
the parlemcnt. Ilenceforw'ard the duel in France ceiises to l)e 
an appeal to Heaven, and becomes merely a satisfaction of 
wounded honour. Under I-^niis Xll. and Francis J. we find the 
first vestiges of tribunals of honour. The last instance of a duel 
authorized by the miigistrates, and conducted according to the 
forms of law, was the famous one between hrancois de Vivonne 
de la Ghataignerie. and Guy Ghabot de Jarnac. The duel W’as 
fought on the loth of July 1547 in the courtyard of the chateau 
of St Germain-en-Laye, in the presence of the king and a large 
assembly of courtiers. It w'lis memorable in two ways. It en- 
riched the French language with a new phrase ; a sly and un- 
foreseen blow, such as that by which de jarnac worsted l,.a 
Ghataignerie, has since l)een called a coup de Jarnac. And Henry, 
grieved at the death of his favourite, swore a solemn oath that he 
would never again permit a duel to be fought. This led to the 
first of the many royal edicts against duelling. By a decn^e of 
the council of Trent (cap. xix.) a ban was laid on “ the detestable 
use of duels, an invention of tlic devil to compass the destruction 
of souls together with a bloody death of the body.” 

In England, it is now' generally agreed, the wager of battle did 
not exist before the time of the Norman Gorujuest. Some 
previous examples have been adduced, but on examination they 
will be seen to belong rather to the class of single coinlxits 
between the champions of two opposing armies. One such 


instance is worth quoting as a curious illustration of the supersti- 
tion of the lime. It occurs in a rare tract printed in London, 
1610, The Duello y or Single Combat. ” Danish irruptions and 
the bad aspects of Mars having drench t the common mother 
earth with her sonnes’ blood streames, und(!r the reigne of 
Edmund, a Saxon monarch, muso in compendium (so worthy 
Camden expresseth it) hello utriusque geutis fata Edmundo 
Anglorum ei Canulo Danorum regibus comtnissa fuerunt, qui 
singtdari certamine de summa impcfif in hac insula (that is, the 
Eight in Glostershire) depugnarunt.** By the laws of William 
the f Conqueror the trial by Jxittle w'as only compulsory when the 
opposite parties were bothNormansJn other cases it was optional. 
As the two nations were gradually merged into one, this form 
of trial spread, and until the reign of Henry M. it was the only 
mode for determining a suit for the recovery of land. The 
method of procedure is admirably described by Shakespeare 
in the opening scene in Richard //., where Henry of Bolingbroke, 
duke of Ilereffird, challenges Thonuts, duke of Norfolk ; in the 
mock-heroic battle between Horner the Armourer and his man 
Peter in Henry VI, ; and by Sir VV. Scott in the Fair Maid of 
Pertliy where Hcmry Ciow appears bedore the king as the chanipion 
of Magdalen Proudfute. 'I’hc judicial duel never took root in 
Itngland as it did in France. In civil suits it wmis superseded by 
the grand assize of Henry II., and in cases of felony by indict- 
ment at the prosecution of t he crown. One of the latest instances 
occurred in the reign of h'.lizabeth, 1571, when the lists were 
actually prepared and the justic es of tlu^ common pleas appeared 
at Tothill Fields as umpires of the combat. F'ortunately the 
petitioner failed to put in an appearance, and was consequently 
nonsuited (.see Spelrnan, Glossary^ s.v “ Gampus ”). As late as 
1817 Lord Ellenborough, in the case of Thornton \. Ashford^ 
pronounced that “ the gentiral law r>f tlie land is that there sluill 
be a trial by battle in easels of ai)|)eal unless the party firings 
himself w'ithin some of the exceptions.” 'J'hornton was accused 
of murdering Mary Ashford, and claime,d his right to challenge 
the appellant, the brother of tlu^ murdered girl, to wager of 
battle. His suit was allow'cd, and, the challenge l)cing refused, 
the accuse I escaped. Next year the law was abolished (59 
Geo JIL, c. .jb). 

In sketching the history of the judicial combat we have traced 
the parentage of tlu^ modern duel. Strip the former of its 
legality, and divest it of its religi<nis sanction, and 
the latter remains. We are justified, then, in dating honour. 
the commencement of duelling from the abolition of 
the wager of battle, 'lb pursue* its history we must return to 
PYance, the country wIktc it first arose, and the soil on which it 
has most flourished. 'Hie causes which made it indigenous to 
France are sufficiently (jxjdained l)y the (-ondition of society and 
the national chanw^tcr. As Ihickle has poiriti'd out, duelling is 
a special dcveUqmient of eliivalry, and chivalry is one of the 
phases of the protective spirit which was predominant 
in lYance up to the time of tiu? Kevohition. Add to 
this the keen sense of personal houoer, the susceptibility and 
the pugnacity whicli distinguish the I'Vt'rich rac(\ Montaigne, 
when touching on this subject in his essays, says, ” Put 
three Frenchmen together on the plains of Lil>ya, and they will 
not In; a month in company without scratdiing one another’s 
eyes out.” 'i'hc third chapter of crAndiguier’s Ancien usage des 
duels is headt?«l, “ Pourquoi les souls I^'rancais se battent en duel.” 
English literature abounds with allusions to this characteristic 
of th(! French nation. Lord Herbert of Gherbury, who was 
ambassador at the court of Louis XIII., says, “ There is scarce 
a Frenchman worth *ooking on who has not killed his man in a 
duel.” Ben Jonson, in his Magnetic Lady, makes (!ompa.s.s, 
the scholar and soldier, thus describe France, “ that garden of 
liumanity ” : - 

“7*licrc every gcnitleman professing arms 
'J'liinks 1)0 is bound i/i Jioijoiir to embrace 
'J'he bearing of a challenge for anollier, 

Without or questioning the cause or asking 
Least colour of a reason.*' 

Duels were not common before tlic 16th century. Ilallam 
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attributes their prevalence to the barbarous custom of wearing 
swords as a part of domestic dress, a fashion which was not 
introduced till the later part of the 15th century. In 1560 the 
states-general at Orleans supplicated Charles IX. to put a stop 
to duelling. Hence the famous ordinance of 1566, drawn up 
by the chancellor de THopital, which ser\'ed as the basis of the 
successive ordinances of the following kings. Under the frivolous 
and sanguinary reign of Henry III., “ who was as eager for 
excitement as a woman,” the rage for duels spread till it became 
almost an epidemic. In 1602 the combined remonstrances of 
the church and the magistrates extorted from the king an edict 
condemning to death whoever should give or accept a challenge 
or act as second. But public opinion was revolted by such 
rigour, and the statute remained a dead letter. A duel forms a 
fit conclusion to the reign. A hair-brained youth named L’lslc 
Marivaux swore that he would not survive his beloved king, 
and threw his cartel into the air. It was at once picked up, and 
Marivaux soon obtained the death he had courted. Henry IV. 
began his reign by an edict against duels, but he was known in 
private to favour them ; and, when dc Crecjiii asked leave to 
fight Don Philip of Savoy, he is reported to have said, (io, and 
if I were not a king I would be your second.” Fontenay-Marcuil 
says, in his Memoiresy llial in the eight years between 1601 and 
1609, 2000 men of noble birth fell in duels. In 1609 a more 
effective measure was taken at the instance of Sully by the 
estal)lishmcnt of a court of honour. The edict decrees that all 
aggrieved persons shall address themselves to the king, either 
directly or through the medium of the constables, marshals, &c. ; 
that the king shall deride, whether, if an accommodation could 
not be effetUed, permission to fight should be given ; that the 
aggressor, if pronounced in tlu^ wrong, shall in any case bo sus- 
pended from juiy public olfice or employment, and be mulcted 
of one-third of his revenue till he lias satisfied the aggrieved 
party ; that any one giving or receiving a c'hallcngc shall forfeit 
all right of reparation and all his offices ; that any one who kills 
his adversary in an unauthorized duel shall suffer d(?ath without 
burial, and liis cliildrcn shall be reduced to villaniige ; that 
seconds, if they lake part in a duel, shall suffer death, if not, 
shall be degraded from the profession of arms. This edict has 
been pronounced by Henri Martin “ the wisest decree of the 
ancient monarchy on a matU^r which involves so many delicate 
and profound questions of morals, jiolitics, and religion touching 
civil rights ” (JJisloire de France, x. 466). 

T n the succeeding reign the mania for duels revived. Rosstand’s 
Cyrano is a life-like modern portraiture of French bloods in the 
first half of the 17th century. De Houssaye tells us that in 
Paris when friends met the first question was, “ Who fought 
yesterday ? who is to fight to-day ? ” 'Fhcy fought by night 
and day, by moonlight and by torch-liglit, in the public streets 
and sejuares. A hasty word, a misconceived gesture, a question 
about the colour of a riband or an embroidered letter, such were 
the commonest pretexts for a duel. The .slighter and more 
frivolous the dispute, tlie less were they inclined to suVmiit 
them to the king for adjudication. Often, like gladiators or 
prize-fighters, they fought for the pure love of fighting. A 
misunderstanding is cle;ired up on the ground. “ N’importe,” 
cry the principals, “ puisque nous sommes ici, baltons-nous.” 
Seconds, as Montaigne tells us, arc no longer witnesses, but 
must take part themselves unless they would lie thought wanting 
in affection or courage ; and he goes on to complain tliat men 
arc no longer contented with a single second, “ c’6tait ancienne- 
ment dcs duels, ce sont k cette heurc rencontres et balailles.” 
There is no more striking instance of Richelieu’s firmness and 
power as a statesman than his conduct in the matter of duelling. 
In his Testament politique he has assigned his reasons for dis- 
approving it as a statesman and ecclesiastic. But this disapproval 
was turned to active detestation by a private cause. His elder 
brother, the head of the house, had fallen in a duel stablKid to 
the heart by an enemy of the cardinal. .Mready four edicts 
had been published under Txiuis XIU. with little or no effect, 
when in 1626 there was published a new edict condemning to 
death any one who had. killed his adversary in a duel, or had 


been found guilty of sending a challenge a second time. Banish- 
ment and partial confi.scation of goods were awarded for lesser 
offences. But this edict differed from preceding ones not .so 
much in its .severity as in the fact that it was the first which was 
actually enforced. The cardinal began by imposing the penalties 
of banishment and fines, but, these prriving ineffectual to stay 
the evil, he determined to make a terrible example. To quote 
his own words to the king, 11 s’agit de couper la gorge aux duels 
ou aux edits dc votre Majeste.” The count de Boutteville, a 
renommist who had already been engaged in twenty-one affairs 
of honour, determined out of pure bravado to fight a twenty- 
second time. The duel took place at midday on the Place 
Royale. Boutteville was arrested with his second, the count de 
Chapellcs ; they were tried by the parlcmcni of Paris, condemned 
and, in spite of all the influence of the powerful house of Mont- 
morcnci, of which dc Boutteville was a branch, they were both 
beheaded on the 21st of June 1627. For a short time the 
ardour of duellists was cooled. But the lesson soon lost its 
effect. Only five years later wt read in tlie Mercurc de France 
that two gentlemen w'ho had killed one another in a duel were, 
by the cardinal’s orders, hanged on a gallows, strij^ped and with 
their heads downwards, in the sight of all the people. This was 
a move in the right direction, since, for fashionable vices, ridicule 
and ignominy is a more drastic remedy than death. It was on 
this principle that Caraccioli, prince of Melfi, when viceroy of 
IMedmont, finding that his officers were being decimated by duel- 
ling, proclaimed that all duels should be fought on the parapet 
of the Ponte Vcc.chio, and if one of the combatants chanced 
to fall into the river he should on no account be pulled out. 

Under the long reign of Louis XTV. many celebrated duels 
took place, of which the most remarkable were that between 
the duke of Guise and Count (bligny, the last fought on the 
Place Royale, and that between the dukes of Beaufort and 
Nemours, each attended by four friends. Of the ten combatants, 
Nemours and two others were killed on the spot, and none 
escaped without some wound. No less than eleven edicts against 
duelling were issued under le Grand Monarque. That of 1643 
established a supreme court of honour composed of the marshals 
of France ; but the most famous was that of 1679, which con- 
firmed the enactments of his predecessors, Henry TV. and Louis 
XTI, At the same time a .solemn agreement was entered into by 
the principal nobility that they would never engage in a duel 
on any pretence whatever. A medal was struck to commemorate 
the occasion, and the firmness of the king, in refusing pardon to 
all offenders, contributed more to restrain this scourge of society 
than all the efforts of his predecessors. 

The subsequent history of duelling in France may be more 
shortly treated In the preamble to tlie edict of 1704 Txiuis XTV. 
records liis satisfaction at seeing under his reign an almost entire 
cessation of those fatal combats which by the inveterate force of 
custom had so long prevailed. Addison (Spectator, 99) notes it 
as one of the most glorious exploits of his reign to have banished 
the false point of honour. Under the regency of Louis XV. 
there was a brief revival. The last legislative act for the sup- 
pression of duels was passed on the 12th of April 1723. Then 
came the Revolution, whicli in abolishing the ancien regime 
fondly trusted that with it would go the duel, one of the privileges 
and abuses of an aristocratic society. Dupleix, in his Military 
Law concerning the Duel (1611), premises that these have no 
application to lawyers, merchants, financiers or justices. This 
explains why in the legislation of the National Assembly there 
is no mention of duels. Camille Desmoulins when challenged 
shrugged his shoulders and replied to the charge of cowardice 
that he would prove his courage on other fields than the Bois de 
Boulogne. The two great Frenchmen whose writings preluded 
the French Revolution both set their faces against it. Voltaire 
had indeed, as a young man, in obedience to the dictates of 
society, once sought satisfaction from a nobleman for a brutal 
insult, and had reflected on his temerity in the solitude of the 
Bastille.^ Henceforward he inveighed against the practice, 

* Voltaire mot tlu* chevalier Holian-Chahut at the house of the 
Manpiis of Sully. The chevalier, offended by Voltaire’s free speech, 
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not only for its absurdity^ but also for its aristocratic exclusive- 
ness. Rousseau had said of duelling, It is not an institution 
of honour, but a horrible and barbarous custom, which a 
courageous man despises and a good man abhors.’' Napoleon 
was a sworn foe to it. Bon duelliste mauvais soldat ” is one 
of his best known sayings ; and, when the king of Sweden sent 
him a challenge, he replied that he would order a fencing-master 
to attend him as plenipotentiary. After the battle of Waterloo 
duels such as Lever loves to depict were frequent between dis- 
banded French officers and those of the allies in occupation. 
The restoration of the Bourbons brought with it a fresh crop of 
duels. Since then duels have been frequent in France — more 
frequent, however, in novels than in real life — fought mainly 
between politicians and journalists, and with rare exceptions 
bloodless affairs. If fought with pistols, the distance and the 
weapons chosen render a hit improbable ; and, if fought with 
rapiers, honour is generally satisfied with the first blood drawn. 
Among Frenchmen famous in politics or letters who have “ gone 
out ” may be mentioned Armand Carrel, who fell in an encounter 
with Emile Girardin ; Thiers, who thus atoned for a youthful 
indiscretion ; the elder Dumas ; lamartine ^ Ste Beuve, who 
to show at once his sangfroid and his sense of humour, fought 
under an umbrella; Ledru Rollin; Edmond About; Clement 
Thomas ; Veuillot, the representative of the church militant ; 
Rochefort; and Boulanger, the Bonapartist janjaron, whose 
discomfiture in a duel with Floquet resulted in a notaljle loss of 
popular respect. 

Duelling did not begin in England till some hundred years 
after it had arisen in France, 'jliere is no instance of a private 
^ duel fought in England before the i6th century, 

Bagtand. before the reign of James I. A ver}'^ 

fair notion of the comparative popularity of duelling, 
and of the feeling with which it was regarded at various periods, 
might be gathered by examining the part it plays in the novels 
and lighter literature of the times. The earliest duels we re- 
member in fiction are that in the Monastery between Sir Piercic 
Shafton and Halbert Glendinning, and that in Kenilworth between 
Tressilian .and Varney. (That in Anne of Geierstein either is an 
anachronism or must reckon as a wager l)y battle.) Under 
James I. we have the encounter between Nigel and Lord Dal- 
garno. The greater evil of war, as we observed in French history, 
expels the lesser, and the literature of the Commonwealth is in 
this respect a blank. With the Restoration there came a reaction 
against Puritan morality , and a return to the gallantry and loose 
manners of French society, which is best represented by the 
theatre of the day. 'Ihe drama of the Restoration abounds in 
duels. Passing on to the reign of Queen Anne, we find the 
subject frequently discussed in the Tatler and the Spectator^ 
and Addison points in his happiest way the moral to a con- 
temporary duel between Mr Thornhill and JSir Cholmeley Dering. 
“ I come not,” says Spinomont to King Pharamond, “ I come 
not to implore your pardon, T come to relate my sorrow, a sorrow 
too great for human life to support. Know that this morning 
I have killed in a duel the man whom of all men living I love 
best.” No reader of Esmond can forget 'J'hackeray's description 
of the doubly fatal duel between the duke of Hamilton and Lord 
Mohun, w^hich is historical, or the no less life-lil^e though fictitious 
duel betw'een I-ord Mohun and Lord Castlewood. The duel 
between the two brothers in Stevenson’s Master of Ballantrae 
is one of the best conceived in fiction. Thnjughout the reigns of 
the Georges they are frequent. Richardson expresses his opinion 
on the subject in six voluminous letters to the Literary Repositor, 

insolently a.skod the marquis, “ Who is that young man ? ” *' One,” 
replied Voltaire, '* who if he does not parade a great name, honours 
that he bears.” The chevalier said nothing at the time, but, .seizing 
his opportunity, inveigled Voltaire into his coach, and had him beaten 
by SIX of his footmen. Voltaire set to work to learn fencing, and 
then sought the chevalier in the theatre, and publicly challenged 
him. A bon^ntot at the chevalier’s expense was tht? only satisfaction 
that the philosopher could obtain. *' Monsieur, si quelque affaire 
d’inl6r£t ne vous a point fait oublier I'outrage dont j’a* A me plaindn^ 
j’espdre que vous m'en rendre* raison.” The chevalier was said to 
employ his capital in petty usury. 
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Sheridan, like Farquhar in a previous generation, not only 
dramatized a duel, but fought two himself. Byron thus com- 
memorates the bloodless duel between lorn Moore and Lord 
Jeffrey : — 

” Can none remember that eventful day. 

That ever glorious almost fatal fray, 

When Tattle's leadless pistols met the eye, 

And Bow Street myrmidons stood laughing by ? ” 

There arc no duels in Miss Austen’s novels, but in those of 
Mi.‘?s Edgeworth, her contemporary, there are tlirec or four. 
As we approach the iqth century tliey become rarer in fictiem. 
Thackeray’s novels, indeed, abound in duels. His royal high- 
ness the late lamented commander-in-chief ” had the greatest 
respect for Major Maemurdo, as a man who had conducted 
.score.s of affairs for his acquaintance with the greatest prudence 
and skill ; and Rawdon Crawley’s duelling pistols, “ the same 
which I shot Captain Marker,” hii\’e become a household word. 
Dickens, on the other hand, who depicts contemporary English 
life, and mostly in the middle classes, in all his numerous works 
has only three : and George Eliot never once refers to a duel. 
Tennyson, using a poet’s privilege, laid the scene of a duel in the 
year of the Crimean War, but he echoes the spirit of tlic times 
when he stigmatizes “ the Christless code that must have life 
for a blow.” Browning, who delights in cases of conscience, 
has given admirably the double moral aspect of the duel in his 
two lyrics entitled “ Before ” and “ After.” 

To pass from fiction to fact wc will .select the most memorable 
English duels of the last century and a half. Lord Byron killed 
Mr Chaworth in 1765 ; Charles James Fox and Mr Adams fought 
in 1779; duke of York and Colonel Lennox, 1789 ; William Pitt 
and George Tiernc*y, 1796; George Canning and Lord Casllercagh, 
itSo9 ; Mr ('hristie killed John Scott, editor of the J.ondon 
Magazine, 1821; duke of Wellington and carl of W'im.hclsca, 
1829 ; Mr Roebuck and Mr Black, editor of Morning Chronicle, 
1835 ; Lord Alvanlcv and a son of Daniel OT'onnell in the same 
year ; Earl Cardigan wounded Captain Tuckett, was tried by 
his peers, and acquitU^d on a legal quibble, 1840. 

I’he year 1808 is memorable in the annals of duelling in 
Englanu. Maior (ampbcll was sentenced to death and executed 
for killing ('aptain Boyd in a duel. In this case it is true that 
there w^as a suspicion of foul play ; but in the case of Lieutenant 
Blundell, who was killed in a duel in 1813, though all had been 
conducted with perfect fairness, the surviving principal and the 
seconds were all convicted of murder and sentenced to death, 
and, although the royal j)ardon was obtained, they were all 
ca.shiered. The next important dale is the year 1843, when 
public attention was painfully called to th subject by a duel in 
which Colonel Fawcett was shot by his brother-in-law, Lieutenant 
Monro. The survivor, whose career was tliereby blasted, had, 
it was well known, gone out most reluctantly, in obedience*, to ihei 
then prevailing military code. A full account of the steps taken 
by the prince consort, and of the correspondem e whicli passed 
between him and the duke of Wellington, will be found in the 
Life of the Prince by Sir Th(M)dore Martin. The duke, un- 
fortunately, was not an unprejudiced counsellor. Not only had 
he been out himself, but, in writing to T.ord Londonderry on 
the occasion of the duel between the marquess and ICnsign 
Battier in 1824, he had gone s«) far as to slate that he considered 
the probability of the Hussars having to figl>t a duel or two a 
matter of no consequence. In the previous year there had been 
formed in I..ondon the association for the suppression of duelling. 
It included leading members of l)oth houses of parliament and 
distiiaguishcd officers of both services. 'I'he first report, issued 
in 1844, gives a memorial of the association presented to Queen 
Victoria through Sir James Graham, and in a debate in the House 
of Commons (isth of March 1844) Sir H. Hardinge, the secretar}' 
of war, announced to the House that Her Majesty had expressed 
herself desirousof devising .some expedient by which the barbarous 
practice of duelling should be as much as possible disx'ouraged. 
In the same debate Mr Turner reckoned the number of duels 
fought during the reign of George HI. at 172, of which 91 had 
been attended with fatal results ; yet in only two of these cases 
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had the punishment of death been inflicted. But though the 
proposal of the prince consort to establish courts of honour met 
with no favour, yet it led to an important amendment of the 
articles of war (April 1844). The 98th article ordains that “ every 
person who slmll fight or promote a duel, or take any steps 
thereto, or who shall not do his best to prevent duel, shall, if 
an ofiicer, be cashiered, or suffer such other penalty as a general 
court-martial may award.” These articles, with a few verbal 
changes, were incorporated in the consolidated Army Act of 
1879 (section 38), which is still in force. 

In tlie German army duels are still authorized by the military 
code as a last resort in grave cases. A German officer who is 
involved in a difficulty with another is bound to 
pOTMipr, notify the circumstance to a council of honour at the 
latest as soon as he has either given or received a 
challenge. A council of honour consists of three officers of 
different ranks and is instructed, if possible, to bring about a 
reconciliation. If unsuccessful it must see that the conditions 
of the duel are not out of proportion to the gravity of the quarrel. 
Public opinion was greatly roused by a tragic duel fought by 
two officers of the reserve in 1896 ; and the German emperor 
in a cabinet order of 1897, confirmed in 1901, enforced the 
regulation of the military court of honour, and gave warning 
that any infringement would be visited with the full penalties 
of the law. It is, notwithstanding, still the fact that a German 
officer who is not prepared to accept a challenge and fight, if the 
opinion of his regiment demands it, must leave the service. 
The German penal code {Rcichsstrajgeseidtuch^ pars, loi-iio) 
only punishes a duel when it is fought with lethal weaf)ons ; 
and much controversy has raged round the question of the 
Mensuren or students* duels, which, as being conducted with 
sharpened rapiers, have, <lespite the precautions taken, in the 
way of Ixiiulaging the vital parts of the body which a cut could 
reach, to reduce the risk <if a fatal issue to a minimum, been 
declared by the Supreme Court of the Empire to fall under the 
head of duels, and as such to L)e punishable. 

The Memuren (German students’ duels) above referred to 
are frequently misunderstood. They Iwar little resemblance, 
save in form, to the duel d outrance, and should rather be con- 
sidered in the light of athletic games, in which the overflow of 
high animal spirits in young Germany finds its outlet. ITiese 
combats are indulged in principally by picked representatives 
of the “ corps ” (recognized cluls), and according to the position 
and value of the Schmisse (cuts which have landed) points arc 
awarded to eith(?r side. Formerly these so-called duels could 
be openly indulged in at most universities without let or hind- 
rance. Gradually, however, the academic authorities took 
cognizance of the illegality of the practice, and in many cases 
irifiicU^d punishment for the offence. Nowadays, owing to the 
decision of the supreme court reserving to the common law 
tribunals the power to deal with such cases, the governing Ixidies 
at the universities have only a disciplinary control, which Is 
exercised at the various seats of learning in various degrees : 
in some the practice is silently tolerated, or at most visited by 
reprimand ; in others, again, by relegatifin or career — with the 
result that the students of one university frequently visit another, 
in order to l>e aide to fight out their battles under less rigorous 
surveillance. 

Any formal discussion of the morality of duelling is, in England 
at least, happily superfluous. No fashionable vice has lieen so 
Matfm unanimously condemned both by moralists and 
divines, and in tracing its history we are reminded 
of the w'ords of Tacitus, “ in civitatc nostra et vetabitur 
semper ct retinebitur.” Some, however, of the problems, moral 
and soi'ial, which it suggests may be shortly noticed. That 
duelling flourished so long in England the law is, perhaps, as much 
to blame, as society. It was doubtless from the fact that duels 
were at first a form of legal procedure that English law has 
refused to take cognizance of private duels. A duel in the eye 
of the law differs nothing from an ordinary murder. The 
greatest English legal authorities, from the time of Elizabeth 
downwards, such as Coke, Bacon and Hale, have all distinctly 


affirmed this interpretation of the law. But here as elsewhere 
the severity of the penalty defeated its own object^ The public 
conscience revolted against a Draconian code which made no 
distinction between wilful murder and a deadly combat wherein 
each party consented to his own death or submitted to the 
risk of it. No jury could be found to convict when conviction 
involved in the same penalty a Fox or a Pitt and a Turpin or a 
Brownrigg. Such, however, was the conservatism of English 
publicists that Bentham was the first to point out clearly this 
defect of the law, and propose a remedy. In his Introduction 
to the Principles of Morals and Lepslaiion, published in 1789, 
Bentham discusses the subject with his usual boldness and 
logical precision. In his exposition of the absurdity of duelling 
considered as a branch of penal justice, and its inefficiency as a 
punishment, he only restates in a clearer form the arguments 
of Paley. So far tliere is nothing novel in his treatment of the 
subject. But he soon parts company with the Christian moralist, 
and proceeds to show that duelling does, however rudely and 
imperfectly, correct and repress a real social evil. “ It entirely 
effaces a blot which an insult imprints upon the honour. Vulgar 
moralists, by condemning public opinion upon this point, only 
confiiTn the fact.” He then points out the true remedy for the 
evil. It is to extend the same legal protection to offences 
against honour as to offences against the person. The legal 
satisfactions which he suggests are some of them extremely 
grotesque. Thus for an insult to a woman, the man is to be 
dressed in a woman’s clothes, and the retort to be inflicted by 
the hand of a woman. But the principle indicated is a sound 
one, that in offences against honour the punishment must be 
analogous to the injury. Doubtless, if Bentham were now alive, 
he would allow that the necessity for such a scheme of legislation 
had in a great measure passed away. That duels have sinc!e 
become extinct is no doubt principally owing to social changes, 
but it may be in part ascribed to improvements in legal remedies 
in the sense which Bentham indicated. A notable instance is 
Lord CampIxiU’s Act of 1843, by which, in the case of a newspaper 
libel, a public apology coupled with a pecuniary payment is 
allowed to bar a plea. In the Indian Code there are special 
enactments concerning duelling, which is punishable not as 
murder but as homicide. 

Suggestions have from time to time been made for the establish- 
ment of courts of honour, but the need of such tribunals is doubt- 
ful, while the objections to them arc obvious. The present 
tendency of political philosophy is to contract rather than 
extend the province of law, and any interference w'ith social 
life is justly resented. Real offences against reputation are 
sufficiently punished, and the rule of the lawyers, that mere 
.scurrility or opprobrious words, wliich neither of themselves 
import nor are attended with any hurtful effects, arc not punish- 
able, seems on the whole a wise one. What in a higher rank 
is looked upon lis a gross insult may in a lower rank be regarded 
as a mere pleasantry or a harmless joke. Among the lower 
orders offtmees against honour can hardly be said to exist ; the 
learned professions have each its own tribunal to which its 
memlxirs are amenable ; and the highest ranks of society, 
however imperfect their standard of morality may be, are 
j^rfectly competent to enforce that standard by means of 
S(K:ial penalties without resorting cither to trial by law f)r trial 
by battle. 

The duel, which in a barbarous age may be excused as “ a 
sort of wild justict?,” was condemned by Bacon as “ a direct 
affront of law and tending to the dissolution of magistracy.” 
It survived in more civilized times as a class distinction and as an 
ultimate court of appeal to punish violations of the social code. 
In a democratic age and under a settled government it is doomed 
to extinction. The military duels of the £uroj>ean continent, 
and the so-called American duel, where the lot decides which of 
the two parties shall end his life, are singular survivals. For real 
offences against reputation law will provide a sufficient remedy. 
The learned professions will have each its own tribunal to which 
its members are amenable. Social stigma is at once a surer and 
a juster defence against conduct unworthy of a gentleman. Yet 
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the duel dies hard, and even to-day it is approved or palliated by 
some notable publicists and professors in PYance and Ciermany. 
M. H. Marion {La Grande Encyclopedie), in an article strongly 
condemnatory of duels, still holds that the wrongdoer is bound 
to accept a challenge, though he may not take the offensive, 
and further allows that obligatory duels may be the only way 
of evoking a sense of honour and of maintaining discipline in 
the army. Dr Paulsen goes much further, and not only defends 
the duels of university students (Mensuren) as an encouragement 
of physical exercise, a proof of courage and a protest of wortli 
against wealth, buj, maintains generally that the duel should be 
retained as an expedient in those exceptional cases when a man 
cannot bring himself to drag before a law court the outrage done 
to his personal honour. But in such cases Dr Paulsen would have 
the courts hold the injured person scathless, whether he be 
challenger or challenged, and visit the aggressor with condign 
punishment, 
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1618) ; Cockburn, History of Duels (L-ondon, 1720) ; Brillal Savariii, 
Essai sur le duel (1810) ; CliAtcaiivillard, Essai sur le duel (1830) ; 
Colt^mbey, Histoire anecdotimie du duel (Paris) ; Fonrgeroux di.‘ 
Champigneules, Histoire des duels anciens et modernes (2 vols., i*aris, 
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Empire (liHyly). jM)r Mensur, see l*aiilsen, The German Universities 
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DUENNA (Span, duena, a married lady or mistress, Lat. 
domtna), specifically the chief lady-in-waiting upon the queen of 
Spain. The word is more widely applied, however, to an elderly 
lady in Spanish and Portuguese households (holding a position 
midway between a governess and companion) appointed to take 
charge of the young girls of the family ; and “ duenna ” is thus 
used in English as a synonym for chaperon (q.v.), 

DUET (an adaptation of the Ilal. duetto^ from Lat. duo^ two), 
a term in music for a composition for two performers, both either 
vocal or instrumental. The term is not properly applied to a 
composition for one voice and one instrument, tlie latter being 
regarded as an accompaniment, though in the modern evolution 
of this latter form of composition it often has the same character. 
Both parts must be of equal importance ; if one is suljordinated 
to the other it becomes an accompaniment and the work ceases 
to be a duet. Instrumental duets are written either for two 
different instruments, such as Mozart’s duets for violin and 
piano, or for two similar instruments. Duets written for the 
pianoforte are either for two performers on two separate instru- 
ments or for two performers on the same instrument, when they 
are termed “ ducts d qualre mains''* 

DUFAURE, JULES ARMAND STANISLAS (1798-1881), 
French statesman, was bom at Saujon (Charente-lnferieure) on 
the 4th of Decemlier 1798. Bel lecamc an advocate at Bordeaux, 
where he won a great reputation by his oratorical gifts, Imt soon 
abfindoned law for polities, and in 1834 was elected deputy. 
In 1839 he became minister of public works in the Sou It ministry, 
and succeeded in freeing railway construction in France from 
the obstacles which till then had hampered it. I-.osing office 
in 1840, Dufaure became one of the leaders of the Opposition, 
and on the outbreak of the revolution of 1848 he frankly accepted 
the Republic, and joined the party of mwJerate republicans. 
On October 13th he became minister of the interior under G. 
Cavaignac, but retired on the latter’s defeat in the presidential 
election. During the Second F.rnpirc Dufaure abstained from 
public life, and practised at the Paris bar with such success that 
he was elected hdtonnier in 1862. In 1863 he succeeded to 


Pasquier’s seat in the French Academy. In 1871 he became 
a member of the Assembly, and it was on his motion that Thiers 
was elected President of the Republic. Dufaure became tlic 
minister of justice as chief of the party of the “ left-centre,'’ 
and his tenure of office was distinguished by the passage of the 
jury-law. In 1873 he fell with Thiers, but in 1875 resumed his 
former post under L. J. Buffet, whom he succeeded on tlie 9th 
of March 1876 as president of the council. In the same year lie 
was elected a life senator. On December the i2lh he withdrew 
from the ministry owing to the attiicks of the republicans of the 
left in the chamber and of the conservatives in the senate. 
After the check w^hicli the conservatives received on the i6th of 
May he returned to power on the 24th of December 1877. Early 
in 1879 Dufaure took part in compelling llu; resignation of Marshal 
MacMahon, but immediately afterwards (ist February), worn out 
by opposition, he himself retired. He died in Paris on the 
28th of June 1881. 

See G. I'*icot, M. Dufaure, sa vie et ses di scours (Paris, 1S83). 

DUFF, ALEXANDER (1806-1878), Scxjltish missionary in 
India, was bom on the 26th of April 1S06, at Auchmayle in the 
parish of Moreton, Perthshire. At St Andrews University he 
came under the influence of Dr C'halmers. lie then accepted 
an offer made by the foreign mission committee of the general 
assembly to become their first missionar}^ to India. He was 
ordained in August 1829, and started at once for India, but was 
twice shipwrecked before he reached Calcutta in May 1830, 
and lost all his books and other property. Making Calcutta the 
base of his operations, he at once identified himself with a policy 
which had far-reaching results. Up to this time Protestant 
missions in India had been successful only in reaching low-caste 
and outcaste peoples, particularly in Tinevelly and south Travan- 
core. The Hindu and Mahommedan communities JiacI been 
practically untouched. Duff saw that, to reach these com- 
munities, educational must take the place of evangelizing 
methods, and he devised the policy of an educational mission. 
The success of his work had the effeca (1) al hiring the policy 
of the government of India in matters of education, (2) of securing 
the recognition of education as a missionary tigency by ('hristian 
churches at home, and (3) of securing entrance ff>r Christian i<h;as 
into the minds of high-caste Hindus. He first opened an ICnglish 
school in which the Bible was the centre of the school work, and 
along with it all kinds of secular knowledge were taught from 
the rudiments upwards to a university standard. The I'.nglish 
language was used on the ground that it was destined l(» he the 
gre^t instrument of higher education in India, and also as giving 
the Hindu the key of Western knowledge. The school soon began 
to expand into a missionary college, and a government minute was 
adopted on the 7th of March 1835, effect that in higher 

education the object of the British governTiienl sliould ])e the 
promotion of European science and literature among the natives 
of India, and that all funds appropriattrd for purposes of education 
would Vk; best employed on JCnglish education alone. Duff 
wrote a pamphlet on the question, entitUrd “ A New Era of the 
English language and T.lti ratiire in India.” He returned home 
in 1834 broken in health, but succeeded in securing the approval 
of his church for his educational plans, and also in arousing much 
interest in the work of foreign missions. 

In 1840 he returned to India. In the previous year the carl 
of Auckland, governor-general, had y ielded to the “ Orientalists ” 
who opposed J >uff, and adopttrd a policy wliich was a compromise 
between the two. At the Disruption of 1843 Duff sided with 
the Free Church, gave up the college buildings, with all their 
effects, and with unabated courage set to work to provide a new 
institution. lie had the support of Sir James Outnun and Sir 
Henry I^iwrence, and the encouragement of seeing a new band 
of cem verts, including several young men of high caste. In 1844 
VLsc^ount Hardinge opened government appointments to all 
who had studied in institutions similar to Duff’s foundation. 
In the .same year Duff took part in founding the Calcutta Review, 
of which from 1845 to 1849 he was editor. In 1849 he returned 
home. He was moderator of the Free Church assembly in 1851. 
He gave evidence before various Indian committees of 
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parliament on matters of education. This led to an important des- 
patch by Viscount Halifax^ president of the bf)ard of control, to 
the marquess of Dalhousie, the governor-general, authorizing an 
educational advance in primary and secondary schools, the 
provision of technical and scientific teaching, and the establish- 
ment of schools for girls. 

In 1854 Duff visited the United States, where what is now 
New York University gave him the degree of LL.I). ; he was 
already D.D. of Aberdeen. In 1856 he returned to India, 
where the mutiny soon broke out ; his descriptive letters were 
collected in a volume entitled The Indian Mutiny, its Causes and 
Results (1858). Duff gave much thought and time to the 
university of Calcutta, which owes its examination system and 
the prominence given to physical sciences to his influence. In 
1863 Sir ("harles Trevelyan offered him the post of vice-chancellor 
of the University, l)ut his health compelled him to leave India. 
As a memorial of his work the Duff Hall was erected in the centre 
of the educational buildings of Calcutta ; and a fund of £11,000 
was raised for his disposal, the capital of which was afterwards 
to be used for invalided missionaries of his own church. In 1864 
Duff visited South Africa, and on his return became convener 
of the foreign missions committee of the Free Church. He 
raised £10,000 to endow a missionary chair at New CoUegc, 
Kdinbiirgh, and himself became first professor. Among other 
missionary labours of his lat(T years, he helped the Free Church 
mission on Lake Nyassa, travelled to Syria to inspect a mission 
at 1 -ebanon, and assisted I^idy Aberdeen and Lord Polwarth 
to establish the Cordon Memorial Mission in Natal. In 1873 
the Free Church was threatened with a schism owing to negotia- 
tions for union with the United Presbyterian Church. Duff 
was called to the chair, and guided the church happily through 
this crisis. Ho also took part in forming the alliance of Reformed 
Churches holding the Presbyterian system. He died on the 
1 2th of February 1878. fly his will he devoted his personal 
pr<>perty to found a lectureship on foreign missions on the model 
of the Hampton Lectures. 

Sec his Ufe, by George Smith (2 vols.). (D. Mn.) 

DUFFERIN AND AVA» FREDERICK TEMPLE HAMILTON- 
TEMPLE-BLACKWOOD, ist Marquess of ( i 826- i <)02), British 
diplomatist, son of Price Blackwood, 4th Baron Dufferin, was 
l)orn at Florence, Italy, on the 21st of June 1826. The Irish 
Blackwoods were of old Scottish stock,' tracing their descent 
back to the 14th century. John Blackwood of Bangor (1591- 
1663), the ancestor of the Irish line, made a fortune and acquired 
landed projxTty in county Down, and his great-grandson Robert 
was created a baronet in 1763. Sir Robert's son. Sir John, 
married the heiress of the Hamiltons, earls of Clanbrassil and 
viscounts of Clandeboye clan of yellow Hugh ”), and thus 
brought into the family a large property in the borough of 
Killyleagh and barony of Dufferin, county Down. Sir John 
Blackwood (d. 1799) declined a peerage, and so did his heir 
James at the time of the Union, but the Irish title of Baroness 
Dufferin was conferred (1800) on Sir John's widow, and James 

! d. 1836) succeeded as second baron in 1808. His brother Ilans 
d. 1839) became third baron, and by his marriage with Miss 
Temple (a descendant of the Temples of Stowe) was the father 
of Price Blackwood, 4th baron. Among other distinguished 
members of the family was Admiral Sir Henry Blackwood, Bart. 
(1770-1832)— a brother of James and Hans — one of Nelson’s 
captains, who edmmanded the “ Eiiryalus ” at Trafalgar. 
J'rice Blackwood, too, was in the Navy ; his marriage in 1825 
with Helen Selina Sheridan, a daughter of ITiomas Sheridan, and 
granddaughter of Richard Brinsley Sheridan, the dramatist and 
politician, wsis against his parents’ wishes, but his young wife’s 
talents and beauty soon won them over. 

Frederick went to Eton (1839-1843) and Christ Church, 
Oxford (1845-1847), where he took a pass school and was 
President of the Union. His father died in 1841, and the in- 
fluence of his mother— one of three unusually accomplished 

' One branch of the Blackwood family emigrated to France ; 
the lu^ul of this line being Adam Blackwood (d. 1O13), jurist, poet 
and divine, and senator of the presidial court of Poitiers. 


sisters, the other two being the duchess of Somerset and Mrs 
Norton (y.7^)— was very marked on his mental development ; 
she lived till 1867 and is commemorated by the “ Helen’s Tower ” 
erected by her son in her honour at Clandeboye (the Irish seat 
of the Blackwoods) in 1861, and adorned with epigraphical 
verses written by Tennyson, Browning and others. On leaving 
Oxford Lord Dufferin busied himself for some little while with 
the management of his Irish e.states. In 1846-1848 he was 
active in relieving the distress in Ireland due to the famine, and 
he was always generous and liberal in his relations with his 
tenants. In 1855 he already advocated compensation for 
disturbance and for improvements ; but while supporting 
reasonable reform, he demanded justice for the landowners. 
In later years (1868-1881) he wrote much, in opposition to 
J. S. Mill, on behalf of Irish landlordism, and, when Gladstone 
adopted Home Rule, Lord Dufferin, who had been attached 
throughout his career to the Liberal party, regarded the new 
policy as fatal both to Ireland and to the United Kingdom, 
though, being then an ambassador, he took no public part in 
opposing it. 

Starting with every personal and social advantage, I-ord 
I^hifferin quickly became a favourite both at Court and in London 
society ; and in 1849 he was made a lord-in-waiting. In political 
life he followed Lord John Rus.sell, and in 1850 was further 
attached to the party by being created a peer of the United 
Kingdom as Baron Clandeboye. In 1855 Russell 

l(M)k him as attache on his special mission to the Vienna Con- 
ference. Meanwhile Lord Dufferin was enlarging his experience 
by foreign travel, and in 1856 he went on a yachting-tour to 
Iceland, which he descril>cd with much humour and graphic 
power in his successful book, Letters jrom High Latitudes ; this 
volume made his reputation as a writer, though his only other 
purely literary publication was his memorial edition (1894) of 
his mother’s Poems and Verses. In 1860 Lord John Russell sent 
him as British representative on a joint commission of the powers 
appointed to inquire into the affairs of the Lelmnon (Syria), 
where the massacres of Christian Maronites by the Mussulman 
Druses had resulted in the landing of a French force and the 
possibility of a French occupation. Lord Dufferin was associated 
with French, Russian, Prussian and Turkish colleagues, and his 
difficult diplomatic position was made none the less delicate by 
his conscientious endeavour to be just to all parties. Even if he 
had not satisfied himself that the Mahommedans were by no 
means wliolly to blame, the question of punishment was in any 
case complicated by the problem of future administration. His 
own proposal to put the whole Syrian province under a responsible 
governor, appointed by the sultan for a term of years, with 
unfettered jurisdiction, was rejected ; but at last it was agreed 
to place a (Christian governor, subordinate to the Porte, over 
the Lebanon district, and to set up local administrative councils. 
In May i86i the French forces departed, and Lord Dufferin 
was thanked for his services by the government. 

In 1862 he married Hariot, daughter of Captain A. Rowan 
Hamilton, of Killyleagh Castle, Down. He held successively 
the posts of under-secretary for India (1864-1866) and under- 
secretary for war (1866) in lx)rd Palmerston’s and Earl Russell’s 
ministries ; and he was chancellor of the duchy of Lancaster, 
outside the cabinet, under Mr Gladstone (1868-1872). In 1871 
he was created earl of Dufferin. 

In 1872 he was appointed governor-general of Canada. There 
his tact and personal charm and genial hospitality were invalu- 
able. He had already become known as a powerful and graceful 
orator, and a man of ailture and political distinction ; and his 
abilities were brilliantly displayed in dealing w'ith the problems 
of the newly united provinces of the Canadian Dominion. At a 
time when a weak or unattractive governor-general might easily 
have damaged the imperial connexion, he admittedly strengthened 
and consolidated it. Iword Dufferin left Canada in 1878, and in 
1879, rather to the annoyance of his old party leader, he accepted 
from the conservative prime minister, Lord Beaconsfield, the 
appointment of ambassador to Russia. At St Petersburg he 
did useful diplomatic wwk for a couple of years, and then, in 
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1881, was transferred to Constantinople as ambassador to 
Turkey. He was soon involved in the negotiations connected 
with the situation in Egypt caused by Arabi’s revolt and the 
intervention of Great Britain. It was Lord Dufferin’s task to 
arrange matters at Constantinople^ so that no international 
friction should be created by any inconvenient assertion by the 
sultan of his position as suzerain, while it was also necessary 
to avoid offending either the sultan or the other powers by any 
appearance of ignoring their rights. He was considerably helped 
by Turkish ineptitude, and by the accomplished fact of British 
militaiy successes ir^gypt, but his own diplomacy was respon- 
sible for securing the necessary freedom of action for the British 
government. 

From October 1882 to May 1883 he was himself in Egypt as 
British commissioner to report on a scheme of reorganization ; 
and his recommendations — drawn up in a somewliat elaborate 
State paper — formed the basis of tlie subsequent refonns. In 
1884 he was appointed viceroy of India, succeeding Lord Ripon, 
whose zeal on behalf of the natives had created a good deal of 
antagonism among the officials and the Anglo-Indian community. 
Lord Dufferin, though agreeing in the main with Lord Ripon’s 
policy, was excellently fitted for the task of restoring confidence 
without producing any undesirable reaction, and in domestic 
affairs his viceroyalty was a period of substantial progress, in 
the reform of the evils of land tenure and in other directions. 
He was responsilile also for initiating stable relations with 
Afghanistan, and settling the crisis with Russia arising out of 
the Panjdeh incident (1885), which led to the delimitation of the 
north-west frontier (1887). The most striking event of his 
administration was, however, the annexation of Burma, resulting 
from the Burmese War of 1885 ; and this procured him, on his 
resignation, the title of marquess of Dufferin and Ava (i888). 
His viceroyalty was also memorable for Lady Dufferin’s work, 
and the starting of a fund called by her name, for providing 
bc^tter medical treatment for native women. In 1888 he was 
made ambassador at Rome, and in 1 892 he was promoted to be 
ambassador in Paris, a post which he reUiined till 1896, when he 
retired from the public service. 

liord Dufferin was one of the most admired public servants 
of his time. A man of great natural gifts, he had a special talent 
for diplomacy, though he has no claim to a place in the first 
rank of statesmen, lie was remarkable for tact and amiability, 
and had a florid and rather elaborately literary style of oratory, 
wliich also characterized his despatches and reports. For 
purposes of ceremony his courtliness, dignity and charm of 
manner were invaluable, and both in public and in private life 
he was a conspicuous “ great gentleman.” His last years, spent 
mainly at his Irish home, were clouded by the death of his eldest 
son, the carl of Ava, at Ljidysmith in the Boer War (1900), 
and by business troiil)les. He was so ill-advised as to become 
chairman in 1897 of the “ T.ondon and Globe Finance Corpora- 
tion,” a financial company which most good judges in the city 
of London thought to be too much in the hands of its managing 
director, Mr Whitaker Wright, whose methods had been a good 
deal criticized. At last there came a complete crash, and an 
exposure before the liquidator, which ultimately led to Mr 
Whitaker Wright's trial for fraud in 1904, and his suicide witliin 
the precincts of the court on being found guilty. Lord Dufferin 
did not live to see this final catastrophe. The affairs of the 
company were still under investigation in bankruptcy when, 
on the 12th of February 1902, he died. He had been in failing 
health for tw'o or three years, but, having once become cliairman 
of the ‘‘ London and Globe,” he had insisted upon standing by 
his colleagues when difficulties arose. Incautious as he had 
been in accepting the position, no reflections were felt to be 
possible on Lord Dufferiri’s personal honour ; he was a serious 
loser by the failure, and he liad followed his predecessor in the 
chairmanship, Lord Loch, in confiding too wholly in the masterful 
personality of Mr Wright. He was succeeded in the title by his 
second son Terence (b. 1866). 

The oliicial Life of Lord Dufferin, hy Sir Alfred Lyall, appeared 
in 1905. There are two Canadian histories of his Canadian adminis- 


tration, one by George Stewart (1878), the other by W.Lcggo (1878). 
Lady Dufferin brought out Our Viceref;al Life in India in 1889, and 
Mv Canadian Journal in i8yi. Sec also tlic articles on Inula: 
History, Canada: History, and Egypt: History, (H. Cii.) 

DUFP-GORDON, LUCIE (1821-1869), English woman of 
letters, daughter of John and Sarah Austin {q.v.), was bom on 
the 24th of June 1821. Her chief playfellows as a child were 
her cousin, Henry Reeve, and John Stuart Mill, who lived next 
door in Queen Square, !London. In 1834 the Austins went to 
Boulogne, and at table d'hote Lucie found herself next to Heinrich 
Heine. The poet and the little girl became fast friends, and years 
afterwards she contributed to Lord Houghton’s Monographs 
Personal and Social a touching account of a renewal of their 
friendship when Heine lay dying in Paris. Her parents went to 
Malta in 1836, and Lucie Austin was left in England at school, 
but her unconventional education made the restrictions of a 
girls’ school exceedingly irksome. She showed her independence 
of character by joining the English Church, though this step 
was certain to cause pain to her parents, who were Unitarians, 
and to many of her friends. She married in 1840 Sir Alexander 
Duff-Gordon (1811-1872). With her mother’s beauty .she had 
inherited her social gifts, and she gathered round her a brilliant 
circle of friends. George Meredith has analysed and described 
her extraordinary success as a hostess, and tlie process by which 
she reduced too ardent admirers to “happy crust-munching 
devotees.” “ In England, in her day,” he says, “ while health 
was with her, there was one house where men and w'omen con- 
versed. When that house pierforce was closed, a light hail gone 
out in our country.” After her father’s death, she fell into weak 
health and was obliged to seek sunnier climes. She went in 
i860 to the Gipe of Good Hope, and later to Egypt, where she 
died on the 14th of July 1869. She had tninslated among other 
works Ancient Grecian Mythology (1839) from the (Jerman of 
Niebuhr; Mary Schwe idler ; The Amber W itch (184.1) from the 
German of Wilhelm Meinhold ; and Stella and Vanessa (1850) 
from the French of A. F. L. de Wailly. Her Letters from the. 
Cape (1862-1863) appeared in 1865 ; and in 1865 her Letters 
from Egypt, edited by her mother, attracltid much attention. 
Last Letters from Egypt (1875) contained a memoir by her 
daughter, Mrs Janet Ross. Lady Diiff-Gordon won the fu^arts 
of her Arab dependents and neighbours. She d(Ktored their 
sick, taught their children, and sympathized with their sorrows. 

The Letters from Le^yptwere not origiiiiilly publi.sln-d in a coTii|Wrt«! 
fonn. A fuller edition than liatl before biJen iK>ssibIe, with an intro- 
duction by Georj»(? Mi-reditli, "was edited in n^oz ]»y Mrs Janet Boss. 
See also Mrs Ross’s Three (icncrations of Enfilishwomen (iSSf#). 

DUFFTOWN, a municipal and police burgh of Banffshire, 
Scotland, on the Fiddich, 64 m. W.N.W. of Aberdeen by the 
Great North of Scotland railway. Pop. (1901) 1823. It dales 
from 1817 and bears the name of its founder, James DiifT, 4th 
earl of Fife. Although planned in the shape of a cro.ss, with a 
square and tower in the middle, the arms of the cross are not 
straight, the constructor holding the ingenious opinion that, 
in order to prevent little towns from being iakvix in at a glaiK'e, 
their streets should be crooked. The leading industries are lime 
works and distilleries, the water being sjLceially fitted for tlie 
making of whisky. The town has considerable repute as a lu^aJlfi 
resort, owing partly to its elevation (737 ft.) and partly to the 
natural channs of lie district. 'I'hc parish of Mortlat h, in which 
Dufftowm is situated, is rich in archaeological and historical 
associations. What is called the Storu^ of Mortlacli is tradition- 
ally believed to have been «;nrted to ronuriernorate the .success 
of Malcolm 11 . over the Danes in 10 10. The three large stones 
known as “ 'I'hc King’s Grave/’ a liill-fort, and cairns are of 
interest to the antiquary. I'lie old church of Mortlach, tliough 
restored and almost reiu'wed, still contains some lancet windows 
and a round-headed doorwfiy, besides monuments dating from 
1417. A portion of old Balvcnic ( astle, a ruin, is considered 
to be of Pictish origin, but most of it is in the Scots Baronial. 
It has associations with Alexander Stewart, earl of Buchan and 
lord of Badenoch (1343-1405), son of Robert IL, whose riifTianly 
conduct in Elginshire earned him the designation of the Wolf of 
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Badenoch^ the ('omyns, the Douglases (to whom it gave the title 
of baron in the 15th century), the Stuarts and the Duffs. The 
new castle, an uninteresting building, was erected in 1724 by 
the carl of Fife, and though untenanted is maintained in repair. 
Two miles to the S.E. of Dufftown is the ruined castle of Auchin- 
down, finely situated on a limestone crag, 200 ft. high, of which 
three sides are washed by the Fiddich and the fourth was pro- 
tected by a moat. It dates from the iith century, and once 
belonged to the Ogilvies, from whom it passed in 1535 to the 
(h>rdons. The Gothic hall with rows of fluted pillars is in fair 
preservation. Ben Rinnes (2755 ft.) and several other hills of 
lesser altitude all lie within a few miles of Dufftown. About 
4 m. to the N, W. is Craigellachio — Gaelic for ‘‘ the rock of alarm 
— (pop. 454), on the confines of Elgiashire. It is situated on the 
Spey amidst scenery of surpassing loveliness. The slogan of the 
Grants is “ Stand fast Craigellachie! ” The place has become an 
important junction of the Great North of Scotland railway 
system. 

DUFFY, SIR CHARLES GAVAN (1816-1903), Irish and 
colonial politician, was born in Monaghan, Ireland, on the 12th 
of April 1816. At an early age he l)ccame connected with the 
press, and was one of the founders (1842) of the Nation, a Duldin 
weekly which was remarkable for its talent, for its seditious 
tendencies, and for the fire and spirit of its politit'al poetry. 
In 1844 Duffy was included in the same indictment with 
O’Connell, and shared his conviction in Dublin and his acquittal 
by the House of Lords upon a point of law. llis ifleas, neverthe- 
less, were too revolutionary for OX'onnell ; a schism tiM)k place 
in 1846, and Duffy united himself to the “ Young Ireland ” 
party. He was tried for treason-felony in 1848, but the jury 
were unable to agree. Duffy continued to agitate in the press 
and in parliament, to which he was elected in 1852, but his 
failure to bring about an alliance between Catholics and Protest- 
ants upon the land question determined him in 1856 to emigrate 
to Victoria. There he became in 1857 minister of public works, 
ancf aft(T an active political career, in the course of which he 
was prime minister from 1871 to 1873, when he was knighted, 
he was elected speaker of the House of Assembly in 1877, being 
made K.C.M.G. in the same year. In 1880 he resigned and 
returned to luirope, residing mostly in the south of J'Yance. 
He published The liallad Poetry of Ireland (1845), several works 
on Irish history. Conversations with Carlyle (1892), Memoirs 
(1898), &'C. In 1891 he became first president of the Irish 
Literary Society. He was married three times, his third wife 
dving in 1889. He died on the 9th of February 1903. 

DUFOUR, WILHELM HEINRICH [Giuliaume Henri] 
(17S7-1S75), Swiss general, was born at Constance of Genevese 
parents temporarily in exile, on the 15th of September 1787. 
In 1807 he went to the l?A'.oIe l^)ly technique at Paris, Switzerland 
being then under French rule, taking the 140th place only in 
his entrance examination. By two years' close study he so 
greatly improved his position that he was ranked fifth in the 
exit examination. Imrne.diately on leaving the school he 
received a commission in the engineers, and was sent to serve 
in Corfu, which was blockaded by the English. During the 
Hundred Days he attained the rank of captiiin, and was employed 
in raising fori ifu-at ions at Grenoble. After the peace that 
followed Waterloo he resumed his status as a Swiss citizen, 
and devoted himself to the military service of his native land. 
Fr(»m 1819 to 1S30 lie was chief instructor in the military school 
of 'Vhiin, which laid been founded mainly through his instru- 
mentiility. Among other distinguished foreign pupils he in- 
structed lAiuis Napoleon, afterwards emperor of the French. 
In 1827 he was raised to the rank of colonel, and commanded 
the Federal army in a series of field manaaivres. In 1831 he 
became chief of the staff, and soon afterwards he was appointed 
quartermaster-general. Two years later the diet commissioned 
him to superintend the execution of a complete trigonometrical 
survey of Switzerland. He had already made a cadastral 
survey of the canton of Genci'a, and [lublished a map of the 
canton on tlie scale of 4 5 Jiyyr The larger work occupied thirty- 
two years, and vras accomplished with complete success. The 


map in 25 sheets on the scale of ^ xsq ugxj was published at intervals 
between 1842 and 1865, and is an admirable specimen of carto- 
graphy. In recognition of the ability with which Dufour had 
carried out his task, the Federal Council in 1868 ordered the 
highest peak of Monte Rosa to be named Dufour Spitze. In 
1847 Dufour was made general of the Federal Army, which 
was employed in reducing the revolted Githolic cantons. The 
quickness and thoroughne.ss with which he performed the 
p£iinful task, and the wise moderation with which he treated his 
vanquished fellow-countrymen, were acknowledged by a gift of 
60,000 francs from the diet and various honours from different 
cities and cantons of the confederation. In politics he belonged 
to the moderate conservative party, and he consequently lost 
a good deal of his popularity in 1848. In 1864 he presided over 
the international conference which framed the Geneva C'onven- 
tion as to the treatment of the wounded in time of war, &rc. 
He died on the 14th of July 1875. His De la fortification per- 
manente (1850) is an important and original contribution to the 
science of fortification, and he was also the author of a Mhnoire 
sur Variillcrie des ancims et sur celle du moyen (1840), Manuel 
de iactiqiic pour les officiers de ioutes armes (1842), and various 
other works in military science. His memoir, La Campagne du 
Sonderhund (Paris, 1876), is prefaced by a biographical notice. 
An equestrian statue of General Dufour was erected after his 
death at Geneva by national subscription. 

DUFR£N0Y, ours PIERRE ARMAND PETIT (1792- J 857), 
French geologist and mineralogist, was born at Sevran, in the 
department of Seinc-ct-Oise, in France, on the 5th of September 
1792. After leaving the Imperial Lyceum, in iSii, he studied 
till 1813 at the Nicole Polytcchni([uc, and then entered the Corps 
des Mines. He subsequently assisted in the. management of the 
£cole des Mines, of which he was professor of mineralogy atid 
afterwards director. He was also professor of geology at the 
ftcole des Fonts ct Chaussees. In conjunction with fdie de 
Beaumont he in 1841 published a great geological map of France, 
the result of investigations carried on during thirteen years 
(1823-1836). Five years (1836-1841) were spent in writing the 
text to accompany the map, the pulilication of the work with two 
quarto vols. of text extending from 1841-1848 ; a third volume 
was issued in 1873. 'Ihc two authors had alnuidy together 
publi.shed Voyat'e vietallurgique cn Anglelerre (1827, 2nd ed. 

Mhnoires pour servir d une description geologiqiie de 
la France, in four vols. (1830 1838), and a Memoire on Cantal 
and Mont-Dore (1833). Other literary productions of Dufrenoy 
are an account of the iron mines of the eastern Pyrenees (1834), 
and a treatise on mineralogy (3 vols. and atlas, 1844-1S45 ; 2nd 
ed.,4 vols. and atlas, 1856-1859), in which the geological relations 
as well as the physical and chemical properties of minerals were 
dealt with ; he likewise contributed numerous papers to the 
Annales des mines and other scientific publications, one of the 
most interesting of which is entitled Des ierraim volcaniqiies des 
environs de Naples. Dufrenoy was a member of tlie Academy of 
Sciences, a commander of the Legion of Honour, and an inspector- 
general of mines. He died in Paris on the 20th of March 18:57. 

DUFRESNY, CHARLES, Sieur DE LA RlVliiKE (1648-1724), 
French dramatist, was born in Paris in 1648. 'the allegation 
that his grandfather was an illegitimate son of Henry 1 \\ pro- 
cured him the liberal patronage of I.ouis XIV., who gave him 
the post of valet de chambre, and affixed his name to many 
[ lucrative privileges. Dufresny's expensive habits neutralized all 
efforts to enrich him, and as if to furnish a piquant commentaiy 
on the proverb that poverty makes us acquainted with strange 
bedfellows, be married, as his second wife, a washerwoman, 
in discharge of her bill — a whimsicality which supplied Le Sage 
with an episode in the Diable boiteux, and was made the subject 
of a comedy by J . M. Dcschamps {Charles Riviere Dufresny, ou 
le mariage impromptu^ He died in Paris on the 6th of October 
1724. His plays, destitute for the most part of all higher qualities, 
abound in sprightly wit and pithy sayings. In the six volumes 
of his Theatre (Paris, 1731), some of the best are V Esprit de 
contradiction (1700), Le Double Veiwage (1701), La Joueuse (1709), 
La Coquette de village La Reconciliatimt normande {i^K)) 
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and Le Manage fail et rompu (1721). A volume of Poesies 1642 he was summoned to attend the king at York. When war 
diverses, two volumes of Nouvelies historiques (1692)^ and Les broke out Charles deputed him to summon to surrender the 
Amusemmls serieux et comiques £un Siamois (1705), a work to castles of Banbury and Warwick^ and other strongholds which 
which Montesquieu was indebted for the idea of his Letires were being rapidly filled with ammunition and rel>els. He went 
p^sanes, complete the list of Dufresny s writii^s. The best with Charles to Oxford, remaining there till its surrender in 1646. 
edition of his works is that of 1747 (4 vols.). His Theatre was He witnessed the battle of Edgehill, where he made afterwards 
edited (1882) by Georges d’Heylli. an exact survey of the field, noting how the armies were drawn 

DUGAZON [Jean Henri Gourgauo] (1746-1809), French up, and where and in what direction the various movements 
actor, was born in Marseilles on the 15th of November 1746, took place, and marking the graves of the slain. In November 
the son of the director of military hospitals there. He began his 1642 he was admitted M.A. of the university , and in 1644 the king 
career in the provinges, making his debut in 1770 at the Com^die created him C'hester herald. During his leisure at Oxford he 
Frangaise, where he aspired to leading comedy roles. He pleased collected material at the Bodleian and college libraries for his 
the public at once and was made societaire in 1772. Dugazon books. In 1646 Dugdale returned to l/^ndon and compounded 
was an ardent revolutionist, helped the schism which divided the for his estates, w'hich had been sequestrated, by a payment of 
company, and went with Talma and the others to what became £168. After a visit to France in 1648 he continued his anti- 
the Theatre de la R^publiqiie. After the closing of this theatre, quarian researches in London, collaborating with Richard 
and the dissolution of the Comedic Frangaise, he took refuge at Dodswortli in his Monasticon Anglicanutn, which was published 
the Theatre Feydeau until (1799) he returned to the restored successively in single volumes in 1655, 1664 and 1673. At the 
C'omedie. He retired in 1807, and died insane at Sandillon in ' Restoration he f)btained the office of Norroy king-at-arms, and 
1809. Dugazon wrote three mediocre comedies of a politioil in 1677 was created garter principal king-at-arms, and was 
character, performed at the Theatre de la R^publique. He knighted. He died “ in his chair ** at Blythe Hall on the 10th 
married, in 1776, Louise Rose Jjifdvre, but was .soon divorced of l*ebruarv 1686. 


and then married again. The first Madame Dugazon (1755- 
1821), the daughter of a Berlin dancing mtister, was a charming 
actress. Her first appearance on the stage was made at the age 
of twelve as a dancer. It was as an actress “ with songs ” that she 
made her debut at the Comedie Italienne in 1774 in Grctiy’s 
Sylvain. She was at once admitted pemionnaire and in 1776 
societaire, Madame Dugazon delighted all Paris, and nightly 
crowded the (xjm^die Italienne for more than twenty years. 
The two kinds of parts with which she was especially identified — 
young mothers and women past their first youth— are .still 
called “ dugazons ” and “ meres dugazoiis,^' Examples of the 
first are Jenny in La Dame blanche and Berthe de Simiane in 
Les Mousqueiaires de la reine ; of the second. Marguerite in 
Le Pre aux clercs and the queen in La Part du dMle, 

Dugazon’s sister, Marie Ro.se Gourcaiid (1743-1804), was 
an ac'Xress w’ho first played at Stuttgart, where she married 
Angelo, brother of Gaetano Vestris, the dancer. Under the pro- 
tection of the dukes of ('hoiseul and Duras, she was commanded 


DiigdaUr’s niuKt import an i works are Antiquities of Warwickshire 
(1656) ; Monasticon A n^licanum (it>55-i673) ; History of St Paul's 
Cathedral (1O5H) ; and liaronage of England (it>75 - 1O7O). His LifCf 
written by liimstrlf up to 3O78, witli his diary and correspondence, 
and an ind(‘x to his manuscript, collections, was edited by William 
Hamper, and published in 1827. 

DUGONG, one of the two existing generic representatives of 
the Sirenia, or herbivorous aquatic mammals. Dugongs are 
distinguished from their cousins the manatis by the presence 
in the upper jaw of the male of a pair of large tusks, which in the 
female are arrested in their growth, and remain concealed. 
There are never more than five molar teeth on each side of either 
jaw, or twenty in all, iind tliest^ an? flat on the grinding surface, 
j The flippcTs are unprovided with nails, and the tail is broad, and 
: differs from tliat of the manati in being crescent-shaped instead 
I of rounded. The bones are hard and firm, and take a polish 
; equal to that of ivory. Dugongs frequent the shallow waters 
I of the tropical seas, extending from the east coast of Africa north 
■ of the mouth of the Zambezi, along the shores of the Indian, 


to make her debut at tlie Comedie Frangaise in 1768, wdiereshe j Malayan and Australian seas, where they may be seen basking 
created important parts in a number of tragedies. on the surface of the water, or browsing on submarine pastures 

DUGDALE, SIR WILLIAM (1605 1686), English antiquary, of seaweed, for which the thick obtuse lips and truncated snout 
was bom at Shustoke, near (bleshill, in Warwickshire, on pre-eminent]}' fit them. They are gregarious, feeding in large 


the 12th of September 1605, tlie son of a country 
gentleman of an old Dincashire stock; he was 
educated at Coventry. To please his father, who 
was old and infirm, he married at seventeen. He 
lived with his wife’s family until his father’s 
death in 1624, when he went to live at Fillongley, 
near Shustoke, an estate formerly purchased for 
him by his father. Jn 1625 he purchased the 
manor of Blythe, Shustoke, and removed thither 
in 1626. He had early shown an inclination for 



antiquarian studies, and in 1635, meeting Sir 
Symoii Archer (1581-1662), himself a learned anti- 
quary, who was then employed in collecting materials for 
a history of Warwickshire, he accompanied him to London. 
There he made the acquaintance of Sir Christopher (afterwards 
Lord) Hatton, comptroller of the household, and Thomas, earl 
of Arundel, then earl marshal of England. In 1638 Dugdale 
was created a pursuivant of arms extraordinary by the name of 
Blanch Lyon, and in 1639 rouge croix pursuivant in ordinary. 
He now had a lodging in the Heralds’ Office, and spent much of his 
time in Tendon examining the records in the Tower and the 
Cottonian and other collections of MSS. In 1641 Sir Christopher 
Hatton, foreseeing the war and dreading the ruin and spoliation 
of the Church, commissioned him to make exact drafts of all the 
monuments in Westminster Abbey and the principal churches 
in England, including Peterborough, Ely, Norwich, Lincoln, 
Newark, Beverley, Southwell, Kingston -upon -Hull, York, 
Selby, Chester, Lichfield, Tamworth and Warwick. In June 


'I'liP DugotiK. 

numbers in localities where they are not often disturbed. 'J'he 
female produces a single young one at a birth, and is remarkable 
for the great affecliorj it shows for its offspring, so that when the 
young dugong is caught there is no difficulty in capturing the 
mother. Three species the Indian dugong {lialicorc dugong), 
the Red Sea dugong (//. tabernaruli) and the Australian dugong 
(//. australis) — are commonly recf)gnizcd, llie first is abundant 
along the shores of the Indian Ocean, and is captured in large 
numl)crs by the Malays, who esteem its flesh a great delicacy ; 
the lean portions, especially of young sjjecimens, are regarded 
I)y Europeans as excellent eating. It is generally taken by 
spearing, the main object of the hunter being to raise the tail 
out of the water, when the animal becomes perfectly powerless. 
It .seldom attains a length of more than 8 or 10 ft. The 
Aastralian dugong is a larger species, attaining sometimes a 
length of 15 ft. ; it occurs along the Australian coast from 
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Moreton Bay to C^pe York, and is highly valued by the natives, 
who hunt it with spears, and gorge themselves with its flesh, 
when they are fortunate enough to secure a carca-se. Of late 
years the oil obtained from the blubber of this species has been 
largely used in Australia as a substitute for cod-liver oil. It 
does not contain iodine, but is said to possess all the therapeutic 
qualities of cod-liver oil without its nauseous taste. A full- 
grown dugong yields from 10 to 12 gallons of oil, and this forms 
in cold weather a thick mass, and requires to be melted before a 
fire previous to being used. The flesli of the Australian dugong 
is easy of digestion, the muscular fibre when fresh resembling 
beef, and when salted having the flavour of bacon. In the 
earliest Australian dugon^-fishery natives were employed to 
harpoon these animals, which soon, however, Ix^came too wary 
to allow themselves to be approached near enough for this 
purpose, and the harpoon was abandoned for the net. The latter 
is spread at night, and in its meshes dugongs are caught in j 
cmsiderable numbers. (R. L-*) 

DUGUAY-TROUIN, RENfi (1673-1736), French sea captain, 
lielonged to a well-known family of merchants and sea captains 
of St Mjilo. He was born at St Malo on the 10th of June 1673. 
lie was originally intended for the church, and studied with that 
view at Rennes and Caen ; but on the breaking out of the war 
with England and Holland in 1689 he went to sea in a privateer 
owned by his family. During the first three months his courage 
was tried by a violent tempest, an imminent shipwreck, the 
tK)arding of an English ship, and the threatened destruction of 
his own vessel by fire. The following year, as a volunteer in a 
vessel of 28 guns, he was present in a bloody combat with an 
English fleet of five merchant vessels. The courage he then 
showed was so remarkable that in 1691, at the Jige of eighteen, 
his family gave him a corsair of 14 guns ; and having I)een thrown 
by a lcmpe.st on the coast of Ireland, he burned two English 
ships in the river Limerick. In 1694 his vessel of 40 guns was 
captured by the English, and, being taken prisoner, he was 
confined in the castle of Plymouth. He cscaj)ed, aa^ording to his 
own account, by the help of a pretty shopwoman and her lover, 
a French refugee in the English service. He then obtained 
command of a vessel of 48 guns, and made a capture of Fnglisli 
vessels on the Irish coast. In 1696 he made a brilliant capture 
of Dutch vessels, and the king hearing an account of the affair 
gave him a commission as capitaine de f rebate (commander) in 
the royal navy . In 1 704 - 1 705 he desolated th<! coasts of England. 
In 1706 he was raised to I he rank of ('aptain of a vessel of the line. 
In 1707 he was made chevalier of the order of St Louis, and 
captured ofT the Lizard the greater part of an English convoy 
of troops and munitions bound for Portugal. His most glorious 
action was the capture in 1711 of Rio Janeiro, on which he 
imposed a heavy contribution. In 1715 he was made chef 
d'rsaidrc, the rank which in the French navy answered to the 
English commodore, and in 1728 commander of the order of 
St 1 -ouis and lienimani general des armees navales. In 1731 he 
commandi‘d a squadron for the protection of French commerce 
in the Levant. He died on the 27th of September 1736. 

See his own (1740): and J. I’oulain, Duguay-Trouin 

(1882). 

DU GUESCLIN, BERTRAND (r. 1320 1380), constable of 
Fraiwrc, the most famous French warrior of his age, was born of 
an ancient but undistinguished family at the castle of La Motte- 
Brooiis (l)inan). 'iV* date of his birth is doubt ful, the authorities 
varying between 1311 and 1324. The name is .spell in various 
ways in contc'tnporary records, c.g. Claquin, Klesquin, Gncsc- 
quin, Glayaipiin, A'c. The familiar form is found on his monu- 
ment at St Denis, and in some legal documents of the time. 
In hi.s boyhood Bertrand was a dull learner, spending his time 
in optm-air sports and excrcise.s, and could never rcail or write. 
He was remarkable for iiglinc.ss, and was an object of aversion 
to his parents. He first made himself a name as a soldier at the 
tournament held at Rennes in 1338 to celebrate the marriage 
of Charles of Blois with Jeanne dc Penthi^vre, at which lie 
unseated the most famous oonq^etitors. In the w'ar which 
followed between Charles of Blois and John de Montfort, for the 
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possession of the duchy of Brittany , he served his apprenticeship 
as a soldier (1341). As he was not a great baron with a body 
of vassals at his command, he put Itself at the head of a band 
of adventurers, and fought on the side of Charles and of France. 
He distinguished himself by a brilliant action at the siege of 
Vannes in 1342 ; and after that he disappears from history for 
some years. 

In 1354, having shortly before been made a knight, he was sent 
into England with the lords of Brittany to treat for the ransom 
of Charles of Blois, who had been defeated and captured by the 
English in 1347. When Rennes and Dinan were attacked by 
the duke of Lancaster in 1356, Du Guesclin fought continuously 
against the English, and at this time he engaged in a celebrated 
duel with Sir Thomas Canterbury. He finally forced his way 
with provisions and reinforcements into Rennes, which he 
successfully defended till June 1357, when the siege was raised 
in pursuance of the truce of Bordeaux. For this service he was 
rewarded with the lordship of Pontorson. Shortly afterwards 
he passed into the service of France, and greatly distinguished 
himself at the siege of Melun (1359), being, however, taken 
prisoner a little later by Sir Robert Knollys. In 1360, 1361 and 
1362 he was continually in the field, being again made prisoner 
in 1360. In 1364 he married, but was soon again in the field, 
this time against the king of Navarre. In May 1364 he won an 
important victory over the Navarrese at Cocherel, and took the 
famous Captal de Buch prisoner. He had previously been made 
lord of Rochc-Tesson (1361) and chamberlain (1364); be 
was now made count of Longue ville and lieutenant of Normandy. 
Shortly afterwards, in aiding ('harles of Blois, Du Guesclin w^s 
taken prisoner by Sir John Cliandos at the battle of Auray, in 
wliich Charles was killed. The close of the general war, however, 
had released great numbers of mercenaries (the great com- 
IKinies) from control, and, as they began to play the part of 
brigands in France, it was necessary to get rid of them. Du 
Gue.sclin was ransomed fi)r .100,000 crowns, and was charged 
to lead tliern out of France. He marched with them into Spiain, 
supported Henry of Trastamara against Pedro the Ouel, set the 
former upon the throne of Castile (1366), and was made constable 
of Castile and count of Trastamara. In the following year he was 
defeated and captured by the Black Prince, ally of Pedro, at 
Navarette, but was soon released for a heavy ransom. ()nce 
more he fought for Henry, won the battle of Monliel (1369), 
reinstated him on the throne, and was created duke of 
Molinas. 

In May 1370, at the command of Charles V., who named him 
constable of France, he returned to France. War had just been 
declared against England, and Du Guesclin was called to take 
part in it. For nearly ten years he was engaged in fighting against 
the English in tlie south and the west f)f France, recovering from 
them the provinces of Poitou, Guienne and Auvergne, and 
thus powerfully contributing to the establishment of a united 
France. In 1373, when the duke of Brittany sought English 
aid against a threatened invasion by Charles V., Du Guesclin 
was sent at the head of a powerful army to .seize the duchy, 
which he did ; and two years later he frustrated the attempt of 
the duke with an English army to recover it. Finding in 1379 
that the king entertained suspicions of his fidelity to him, he 
resolved to give up his constable’s sword and retire to Spain. 
His resolution was at first proof against remonstrance ; but 
ultimately he received back the sword, and continued in the 
service of France. In 1380 he was sent into Languedoc to 
suppress disturbances and brigandage, provoked by the harsh 
government of the duke of Anjou. His first act was to lay siege 
to the fortress of Chatcauneiif-Randon, but on the eve of its 
.surrender the constable died on the 13th of July 1380. His 
remains were interred, by order of the king, in the church of 
St Denis. Du Guesclin lost his first wife in 1371, and married a 
second in 1373, but he left no legitimate children. 

! S«v biography by D. F*. Jamison (Charleston, 1863), which was 
tmnslated into French (i86(>) by order of Marslial Count Randon, 
minister of war; also S. Luce, Histoirc de li. du Guesclin (l^aris, 
1876). 
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DUHAMEL, JEAN BAPTISTE (1624-1706), French physicist, 
was born in 1624 at Vire in Normandy. He studied at Caen and 
Paris ; wrote at eighteen a tract on the Spherics of Theodosius 
of Tripolis ; then became an Oratorian priest, and fulfilled with 
great devotion for ten years (1653-1663) the duties of cure at 
Neuilly-sur-Marne. He was appointed in 1656 almoner to the 
king, and in 1666 perpetual secretary to the newly founded 
Academy of Sciences. He died on the 6th of August 1706. He 
published among other works : Astronomia physica (1660) and 
De meteoris et fossilibus (1660), both in dialogue form ; De 
consensu veteris et novae philosophiae (1663) ; De corporum 
affectionihus (1672)"; De mente humana (1673) ; Regiae sden- 
tiarum Acadentiae historia^ j 666 -i 6 g 6 (1698), new edition 
brought down to 1700 (1701); Institutiones bihlicae (1698); 
followed by annotated editions of the Psalms (1701), of the 
Book of Wisdom, &c. (1703), and of the entire Bible in 1705. 

DUHAMEL DU MONCEAU, HENRI LOUIS (1700-1782), 
French botanist and engineer, son of Alexandre Duhamel, lord 
of Denainvilliers, was bom at Paris in 1700. Having been 
requested by the Academy of Sciences to investigate a disease 
which was destroying the saffron plant in Gatinais, he discovered 
the cause in a parasitical fungus which attached itself to the roots, 
and this achievement gained him admission to the Academy in 
1728. From then until his death he busied himself chiefly 
with making experiments in vegetable physiology. Having 
learned from Sir Hans Sloane that madder possesses the property 
of giving colour to the bones, he fed animals successively on food 
mixed and unmixed with madder ; and he found that their 
bones in general exhibited concentric strata of red and white, 
whilst the softer parts showed in the meantime signs of having 
Ijeen progressively extended. From a number of experiments 
he was led to believe himself able to explain the growth of bones, 
and to demonstrate a parallel between the manner of their growth 
and that of trees. Along with the naturalist Buffon, he made 
numerous experiments on the growth and strength of wood, 
and experimented .also on the growth of the mistletoe, on layer 
planting, on smut in corn, &c. He was probably the first, in 
1736, to distinguish clearly between the alkalis, potash and 
soda. From tlie year 1740 he made meteorological observa- 
tions, and kept records of the influence of the weather on agri- 
cultural production. For many years he was inspector-general 
of marine, and applied his scientific acquirements to the im- 
provement of naval construction. He died at Paris on the 13th 
of August 1782. 

His works are nearly ninety in iiuinber, and include many technical 
handbooks. The princijial are: TraiU dcs arbres et arhustes qui 
se mltivent en France en plcine terre ; l^lcments de I* architecture navale ; 
TraiU gM^ral des piches maritimes et fiuviatiles ; Elements d' agri- 
culture ; La Physique des arbres ; Des Semis et plantations des arbres 
et de leur cidture ; De V exploitation des bois ; TraiU des arbres fruitiers. 

DOHRING, EUGEN KARL (1^33-1901), German philosopher 
and political economist, was born on the 12th of January 1833 
at Berlin. After a legal education he practised at Berlin as a 
lawyer till 1859. A weakness of the eyes, ending in total blind- 
ness, occasioned his taking up the studies with which his name 
is now connected. In 1864 he became docent of the university of 
Berlin, but, in consequence of a quarrel with the professoriate, 
was deprived of his licence to teach in 1874. Among his works 
are Kapital und Arbeit (1865); Der Wert des Lebens (1865); 
Naturliche Dialektik (1865) ; Kritische Geschichle der Philosophie 
(1869) ; Kritische Geschichte der aUgenteinen Principien der 
Mechanik (1872)— one of his most successful works ; Kursus der 
National- und Sozialokommie (1873); Kursus der Philosophie 
(1875), entitled in a later edition Wirklichkeilsphilosophie ; Logik 
und Wissenschaftstheorie (1878); Der Ersatz der Religion durch 
VoUkommeneres (1883). published his autobiography in 1882 
under the title Sache, Leben und Feinde ; the mention of 
“ Feinde ” (enemies) is characteristic. Diihring’s philosophy 
claims to be emphatically the philosophy of reality. He is 
passionate in his denunciation of everything which, like mysti- 
cism, tries to veil reality. He is almost Lucretian in his anger 
against religion which would withdraw the secret of the universe 
from our direct gaze. His “ substitute for religion ” is a doctrine 


in many points akin to Comte and Feuerbach, the former of 
whom he resembles in his sentimentalism. Diihring’s opinions 
changed considerably after his first appearance as a writer. His 
earlier work, Naturliche Dialektik^ in form and matter not the 
worst of his writings, is entirely in the spirit of the Critical 
Philo.sophy. l^ter, in his movement towards Positivism, he 
strongly repudiates Kant’s separation of phenomenon from nou- 
menon, and affirms that our intellect is capable of grasping the 
whole reality. This adequacy of thought to things is due to the 
fact that the universe contains but one reality, i.<?. matter. It 
is to matter that we must look for the explanation both of 
conscious and of physical states. But matter is not, in his system, 
to be understood with the common meaning, but with a deeper 
sense as the substratum of all conscious and physical existence ; 
and thus the laws of being are identified with the laws of thought. 
In this materialistic or quasi-materialistic system Diihring finds 
room for teleology ; the end of Nature, he holds, is the production 
of a race of conscious beings. From his belief in teleology he is not 
deterred by the enigma of pain ; he is a determined optimist. 
Pain exists to throw pleasure into conscious relief. In ethics 
Diihring follows Comte in making sympathy the foundation of 
morality. In political philosophy he teaches an ethical com- 
munism, and attacks the Darwinian principle of struggle for 
existence. In economics he is Ixjst known by his vindication 
of the American writer H. C. Carey, who attracts him both by 
his theory of value, which suggests an ultimate harmony of the 
interests of capitalist and labourer, and also by his doctrine of 
“ national ” prflitical economy, which advocates protection on 
the ground that the morals and culture of a people are pro- 
moted by having its whole system of industry complete within 
its own borders. His patriotism is fervent, but narrow and 
exclusive. He idolized Frederick the Great, and denounced 
Jews, (ireeks, and the cosmopolitan Goethe. Duhring’s clear, 
incisive writing is disfigured by arrogance and ill-temper, failings 
which may lie extenuated on the ground of his physical affliction. 
He died in 1901. 

See H. Driiskowitz, Diihriug {Uvk\v\ht:Tg^ 1888): £. Doll, 

Eugen Diihring (Leipzig, 1892) ; F. Engels, Eugen D.‘s Vmwdleung 
der Wissensrhaft (3rcl ed., Stuttgart, 1894) I B. Vaihinger, Hartmann^ 
Diihring und Lange (1876). (M. Sr.) 

DUIGENAN, PATRICK (1735-1816), Irish lawyer and poli- 
tician, w^as the son of a Leitrim Roman Catholic farmer named 
O’Duibhgcannain. Through the tuition of the local Protestant 
clerg>mian, who was interested in the boy, he got a scholarship 
in 1756 at Trinity (College, Dublin, and subsequently beciime a 
fellow. He was called to the Irish bar in 1767 and obtained 
a rich practice. He is remembered, however, mainly as a 
politician, on account of his opposition to (irattan, his support 
of the Union, and his violent antagonism to (latholic emancipa- 
tion. He was elected member for Armagh in the first united 
parliament, and was a well-known character at Westminster till 
he died on the nth of April 1816. 

DUIKER (diver), or Duikekbok, the Dutch name of a small 
S. African antelope, scientifically known as Cephalophus grimmi ; 
the popular name alluding to its habit of diving into and threading 
its way through thick bush. Scientifically the name is extended 
to include all the members of the African genus Cephalophus, 
which, together with the Indian chousingha, or fmir-horned 
antelope {Tetraccros), constitutes the subfamily Ccphalophinae, 
Duikers are animals of small or medium size, usually frequenting 
thick forest. The horns, usually present in both .sexes, are 
small and straight, situated far back on the forehead ; and 
between them rises the crest-like tuft of hair from which the 
genus takes its .scientific name. The common or true duiker 
(C. grimmi) is found in bush-country from the (^ape to the 
Zambezi and Nyasaland, and ranges northward on the west 
coast to Angola. The banded duiker (C. doriae) from West 
Africa is golden brown with black transverse bands on the back 
and loins. C. sylvirultor, of West Africa, is the largest species, 
and approaches a donkey in size. (See Antelope.) (R. !..♦) 

DUILIUS (or Duet.uus), GAIUS, Roman general during the 
first Carthaginian War and commander in the first Roman naval 

viu. 21 a 
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victoiy. In 260 b.c.^ when consul in command of the land 
forces in Sicily, he was appointed to supersede his colleague 
Cn, Cornelius Scipio Asina, commander of the fleet, who had 
been captured in the harbour of Lipara. Recognizing that the 
only chance of victory lay in flghting under conditions as similar 
as possible to those of a land engagement, he invented a system 
of grappling irons {corvi) and boarding bridges, and gained a 
brilliant victory over the Carthaginian fleet off Mylae on the 
north coast of Sicily. He was accorded a triumph and tlie 
distinction of being accompanied, when walking in the streets 
during the evening, by a torchbearer and a flute-player. A 
memorial column (columna rostrata)^ adorned with the beaks 
of the captured ships, was set up in honour of his victory. The 
inscription upon it (see Latin Language, section 3, “The 
Language as Recorded ”) has been preserved in a restored form 
in pseudo-archaic language, ascribed to the reign of Claudius. 

See Corpus Jnsariptumum iMinarum^ i. No. 195 ; Polybius i. 22 ; 
Diod. Sic. xvii. 44 ; Frontimis, Strut, ii. 3 ; l^'lorus ii. 2 ; Cicero, Dc 
senectute, 13 ; Silius Italicus vi. 667 ; and J’unic Wars. 

DUISBURG, a town of Germany in the kingdom of Prussia, 
15 m. by rail N. from Diisseldorf, between the Rhine and the 
Ruhr, with which rivers it communicates by a canal. It is an 
important railway centre. Pop. (1885) 47,519; (1900) 92,729; 
(1905), including many outlying townships then recently in- 
corporated, 191,551. It lias six Roman Catholic and .six Pro- 
testant churches, among the latter the fine Gothic Salvator- 
kirchc, of the 15th century. It is well furnished with schools, 
which include a school of machinery. Of modern erections, 
the concert hall, the law courts and a memorial fountain to tlie 
cartographer Gerhard Kremer (Mercator) are worthy of mention. 
There are important foundries, rolling mills for copper, steej 
and brass plates, chemical works, saw-milling, shipbuilding, 
tolmcco, cotton, sugar, soap and other manufactures. 

Duisburg was known to the Romans as Castrum Deutonis, 
and mentioned under the Frankish kings as Dispargum. In the 
12 til century it attained the rank of an imperial free town, but 
on being mortgaged in 1290 to Cleves it lost its privileges. At 
the beginning of the 17 th century it was transferred to JSranden- 
burg, and during the Thirty Years’ War was alternately occupied 
by the Spaniards and the Dutch. In 1655 the elector Frederick 
VVilliam of Brandenburg founded here a Protestant university, 
which flourished until 1802. 

DUK-DUK, a secret society of New Britain or New Pomerania, 
Bismarck Archipelago, in the South Pacific. The society has 
religious and political as well as social olijects. It repre.sents 
a rough sort of law and order through its presiding spirit Du k-Duk, 
a mysterious figure dressed in leaves to its waist, with a helmet 
like a gigantic candle-extinguisher made of network. Upon 
this figure women and children are forbidden to look. Women, 
who are entitled in New Britain to their own earnings and work 
harder than men, are the special victims of Duk-Duk, who 
levies blackmail upon them if they are about during its visits. 
These are generally timed to coincide with the hours at which 
the women are out in the fields and therefore cannot help seeing 
the figure. Justiixr is cxmited, fines e.xtorted, taboos, feasts, 
taxes and all tribal matters are arranged by the Duk-Diik 
members, who wear hideous masks or clialk their faces. In 
carrying out punishments they are allowed to burn houses and 
even kill people. Only males can belong to Duk-Duk, the 
entrance fees of which vary from 50 to 100 fathoms of dewarra 
(small cowrie shells strung on strips of cane). The society has 
its secret signs and ritual, and festivals at which the presence 
of a stranger would mean hi.s death. Duk-Duk only appears 
with the; full moon. The society is now much discredited and 
is fast dying out. 

See “ Duk-Duk and other Customs or Forms of Expression of the 
Melanesian's Intellectual Life,” by Graf von Pfeil {Journ. of Anthrop. 
histiL vol. 27, 181). 

DUKE (corresjDonding to Fr. due, Ital. duca, Ger. Hersog), the 
title of one of the highest orders of the European nobility, and 
of some minor sovereign princes. The word “ duke,” which is 
derived from the Lat. dux, a leader, or general, through the 


Fr. due (O. Fr. dusc, dues, dus), originally signified a leader, 
and more especially a military chief, and in this latter sense was 
the equivalent of the A.S. heretoga {here, an army, and teon, from 
togen, to draw ; Ger. ziehen, zog ; Goth, tiuhan ; Lat. dtteere) 
and Bie old Ger. herizog. In this general sense the word survived 
in English literature until the i 75 i century, but is now obsolete. 

The origin of modem dukes is twofold. The disx first appears 
in the Roman empire under the emperor Hadrian, and by the time 
of the Gordians has already a recognized place in the official 
hierarchy. He was the general appointed to the command of 
a particular expedition and his functions were purely military. 
In the 4th century, after the separation of the civil and military 
administrations, there was a duke in command of the troops 
quartered in each of the frontier provinces of the empire, e.g, 
the dux Britanniarum, The number of dukes continually in- 
creased, and in the 6th and 7th centuries there were duees at Rome, 
Naples, Rimini, Venice and Perugia. Gradually, too, they be- 
came charged with civil as well as military functions, and even 
exercised considerable authority in ecclesiastical administration. 
Under the Byzantine emperors they were the representatives 
in all causes of the central power. The Roman title of duke was 
less dignified than that of count (cotnes, companion) which im- 
plied an honourable personal relation to the emperor (see Count). 
Both titles were borrowed by the Merovingian kings for the 
administrative machinerj^ of the Frank empire, and under them 
the functions of the duke remained substantially unaltered. lie 
was a great civil and military official, chained to watch, in the 
interests of the crown, over groups of several comitatus, or count- 
ships, especially in the liorder provinces, 'the sphere of the dukes 
was never rigidly fixed, and their commission was sometimes 
pennanent, sometimes temporary. Under the Carolingians tlie 
functions of the dukes remained substantially the same ; but 
with the decay of the royal power in tlie 10th century, both 
dukes and counts gained in local authority ; the number of dukes 
became for the time fixed, and finally title and office were made 
hereditary, the relation to the crown being reduced to that of 
more or less shadowy vassalage. (See Feudalism.) 

Side by side with these purely official dukedoms, however, 
there had continued to exist, or had sprung up, either inde- 
pendently or in more or less of sulijection to the Frank rulers, 
national dukedoms, such as those of the Alemanni, the Aqui- 
tanians, and, later, of the Bavarians and Thuringians. Tliese 
were developed from tlie early Teutonic custom by which tlie 
herizog was elected by the nation as leader for a particular cam- 
paign, as in the case of the herctogas who had led the first .Saxon 
invaders into Britain. Tacitus says of the ancient Gormans 
reges ex nobilitate, duces ex virtute sutnuni ; i,e, they elected their 
dukes for their warlike prowess only, and as purely military 
chiefs, whereas their kings were chosen from a royal family of 
divine descent. Sometimes the dukes so chosen succeeded in 
making their power permanent without ttiking the style of king. 
To this national category belong, liesides the great German 
dukedoms, the dukes of Normandy, and the Lombard dukes of 
Spoleto and Benevento, who traced their origin, not to an 
administrative office, but to the leadership of Teutonic war 
hands. With the development of the feudal system the distinc- 
tion between the official and the national dukedoms was more 
and more obliterated. By the 13th and 14th centuries the title 
had become purely territorial, and implied no nccessaiy over- 
lordship over counts and other nobles, who existed side by side 
with the dukes as tenants-in-chief of the crown. From this time 
the significance of the ducal title varies widely in different 
countries. Whenever the crown got the better of the feudal 
spirit of independence, as in France or Napies, it sank from being 
a sovereign title to a mere social distinction, implying no political 
power, and not necessarily any territorial influence. In northern 
Italy and in Germany, on the other hand, where the crown had 
proved too weak to combat the forces of disniption, it came 
ultimately to imply independent sovereignty. 

The al^lition of the Holy Empire in 1806 removed even the 
shadow of vassalage from the German reigning dukes, who retain 
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their sovereign status under the new empire. Only one, however, 
the grand duke of Luxemburg, is now both sovereign and 
independent. Besides the sovereign dukes in (lermany there are 
certain “ mediatized ” ducal houses, e,g. that of Ratibor, which 
share with the dispossessed families of the Italian sovereign 
duchies certain royal privileges, notably that of equality of blood 
(Ebenburtigkeii). In Italy, where titles of nobility give no pre- 
cedence at court, that of duke (duca) has lost nearly all even of 
its social significance owing to lavish creations by the popes and 
minor sovereigns, and to the fact that the title often passes 
by purchase with a particular estate. Political significance it has 
none. Some great Italian nobles are dukes, notably the heads of 
the great Roman ducal families, but not all Italian dukes are 
great nobles. 

In France the title duke at one time implied vast territorial 
power, as with the dukes of Burgundy, Normandy, Aquitaine 
and Brittany, who asserted a practical independence against the 
crown, though it was not till the 12th century that the title duke 
was definitely regarded as superior to others. At first (in the 10th 
and 11th centuries) it had no defined significance, and even 
a baron of the higher nobility called himself in charters duke, 
count or even marqu is, indifferently . In any case the strengthen- 
ing of the royal power gradually sapped the significance of the 
title, until on the eve of the Revolution it implied no more than 
high rank and proliably territorial wealth. 

There were, under the ancitm regime^ three classes of dukes in 
France : (i) dukes vrho were peers (see Pekrage) and had a seat 
in the parlement of Paris ; (2) hereditary dukes who were not 
peers ; (3) “ brevet ” dukes, created for life only. The French 
duke ranks in Spain with the “ grandee ” (^.w.)* vice versa. 
In rcpiililican France the already existing titles are officially 
recognized, but they are now no more than the badges of dis- 
tinguished anccjstry. Besides the descendants of the feudal 
aristocracy there are in Franco certain ducal families dating 
from Napoleon l.’s creation of i«So6 (r.g. dues d’Albufera, de 
Montebello, de Feltre), from Louis Philippe (due d’lsly, and due 
d’ Audiffret-Pasquicr),and from Napoleon ITT. (Malakoff, Magenta, 
Morny). 

In England the title of duke was unknown till the 14th century, 
though in Saxon times the title ealdorman, afterwards exchanged 
for “ earl,” was sometimes rendered in T^xtin as dux} and the 
English kings till John’s time styled themselves dukes of Nor- 
mandy, and dukes of Aejuitaine even later. Tn 1337 King 
Edward TIT. erected the i^ounty of Cornwall into a duchy for his 
son Edward the Black Prince, who was tlnis the first English duke. 
The second was Ilemys earl of Lancaster, Derby, l-incoln and 
T.eicester, who was created duke of I^ancaster in 1351. In Scot- 
land the title of duke was first bestowed in 1398 by Robert III. 
on his eldest son David, who was made duke of Rothesay, and 
on his brother, who became duke of Albany. 

British dukes rank next to princes and princesses of the blood 
royal, the tw'o archbishops of Canterbury and York, the lord 
( hiincellor, X c., but beyond this precedence they have no special 
prix’ileges which are not shared by peers of lower rank (see 
Peerage). Though their full style as proclaimed by the herald 
is “ most high, potent and noble prince,” and they arc included 
in the Almanack de Gotha, they are mit recognized as the equals 
in blood of the crowned or mediatized dukes of the continent, 
and the daughter of an English duke marrying a foreign royal 
prince can only take his title by courtesy, or where, under the 
“ house-laws ” of certain families, a family council sanctions 
the match. The eldest son of an English duke takes as a rule 
by courtesy the second title of his father, and ranks, with or 
without the title, as a marquess. The other sons and daughters 
bear the titles “ Lord ” and “ T.ady ” before their Christian 
names, also by courtesy. A duke in the British peerage, if not 
royal, is addressed as Your Grace ” and is styled “ the Most 
Noble.” (See Archduke, Grand Duke, and, for the ducal 
coronet. Crown and ('oronet.) (W. A. P.) 

^ So Ego Haroldus dux. Ego Tostinus dux, in a charter of Edward 
tlie Confessor (1060), Hist. MSS. Comm. X2th rep. app. pt. ix. p. 581. 


DUKE OF EXETER’S DAUGHTER, a nickname applied to 
a 15th-century instrument of torture resembling the rack (q.v.\ 
Blackstone says {Commmtaries, ii. sec. 326): “ The trial by rack 
is utterly unknown to the law of England, though once when the 
dukes of Exeter and Suffolk, and other ministers of Henry VL, 
had laid a design to introduce the civil (x .e. Roman) law into the 
kingdom as the rule of government, for a beginning thereof they 
erected a rack for torture, which was called in derision the duke 
of Exeter’s daughter, and still remains in the Tower of London, 
where it was used as an engine of state, not of law, more than 
once in Queen Elizabeth’s reign. But when, upon the assassina- 
tion of Villiers, duke of Buckingham, by Felton, it was proposed 
in the privy council to put the assassin to the rack, in order to 
discover his accomplices, the judges being consulted, declared 
unanimously that no such proceeding was allowable by the laws 
of England.” 

DUKER, CARL ANDREAS (1670-1752), German classical 
scholar and jurist, was born at Unna in Westphalia. He studied 
at the university of h'raneker under Jacob l*erizoiiius. In 1700 
he was appointed teacher of history and eloquence at the Herborn 
gymnasium, in 1704 vice-principal of the school at the Hague, 
and in 1716 he succeeded (with Drakenborch as colleague) to 
the professorship formerly held by Peter Burmann at Utrecht. 
After eighteen years' tenure he resignitd his post, and lived in 
retirement at Ysselstein and Vianen. His health finally broke 
down under excessive study, and he died, almost blind, at the 
house of a relative in Mciderich nc^ar r)iiisl)iirg, on the 5lh 
of Novemlxir 1752. His chief cla.ssical works were editions of 
Florus (1722) and Thucydides (1731, considered his best). He 
brought out the 2nd edition of l^irizonius’s Origines Bahylonicac 
et Aegyptiacae (1736) and his commentary on I\)mponius Mela 
(1736-1737). Duker was also an authority on ancient law, and 
published Opuscula varia dc lalinilale velerum jurisconsuliorum 
(171 1), and a revision of the Leges Atiicac of S. J\*tit (1741). 

Sec C. Saxe, ihnmmsiicon litterarium, vi. 207; articitrs in Allgc^ 
mcinc dcuisthe Biographic and in Erseh and Gnil>er’s Allgemeine 
Encyklopddie, 

DUKERIES, THE, a name given to a district in the N.W. 
of Nottinghamshire, England ; included within tlu* ancient 
Sherwood Forest (q.v.). 'I'he name is taken from the existence 
of several adjacent demesnes of noblemen, and the cliaraclcr 
of the Forest is to some extent preserved here. On the north 
is the Sheflield-Rctford branch of the (}reat Central railway, 
serving the town of Worksop, connecting at Retford with the 
(ireat Northern railway, while on the .south the (jieat Central 
railw'ay serves the small market t<»wn of Oiler ton, and connects 
wath the (ircat Northern at Dukeries Junction. 'Die following 
demesnes are comprised in the district. W’orksop Manor 
formerly belonged to the dukes of Norfolk. Welbeck Ablicy 
is the seat of the dukes of Portland, to whom it came from the 
( avendish family (dukes of NewcastU?) ; the mansion is mainly 
classic in style, dating from the early i7tli century, but with 
many subsequent additions ; tlic fifth duke of I’ortland (d. 1879) 
built the curious siTies of subterranean corridors and chambers 
beneath the grounds. Chimlier lTou.se, the .seal of the dukes 
of Newcastle, is beautifully placed above a lake in a fine 
]iark. Thoresby House is the seat of the earls Manvers, to 
whom it came on the extinction of the dukedom of Kingston ; 
pjirt of this demesne is a splendid tract of wild wcKxlland. 

DUKES, LEOPOLD (1810-1891), ITungariaii critic of JewLsh 
literature. He silent about twenty years in England, and from 
his researches in the Bodleian library and the Jlrilish Museum 
(which contain two of the most valuable Hebrew libraries in 
the world) Dukes was able to complete the work of Ziinz (q.v.). 
The most popular work of Dukes was his Babbintsrhe Blumenlcse 
(1844), in which he collected the rabbinic proverbs and illustrated 
them from the gnomic literatures of other peoples. Dukes mmle 
many contributions to philology, but his best work was 
connected with the medieval Hebrew poetry, especially Ibn 
Gabirol. (1. A.) 

DUKINFIELD, a municipal borough of ('hesliirc, England, 
within the parliamentary borough of Stalybridge, 6 m. E. of 
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Manchester. Pop. (1901) 18^929. It lies in the densely populated 
district in the north-east of the county, between Stalybridge 
and Ashton-under-Lyne, and is served by the London & North 
Western and Great ('entral railways. 7 'hcre are extensive 
a)llieries, and the other industries include cotton manufactures, 
calico-printing, hat-making, iron-founding, engineering and the 
manufacture of firebricks and tiles. A portion remains of 
the old timbered Dukinfield Hall, in the chapel of which 
Samuel Eaton (d. 1665) taught the first congregational church 
in the north of England. The chapel, much enlarged, is still 
used by this denomination. The borough, incorporated in 
1899, is under a mayor, 6 aldermen and 18 councillors. Area, 
1405 acres. 

DULCIGNO (Servian, Vitsin, Turk. Olgun), a seaport of Monte- 
negro, on the Adriatic Sea, 8 m. W. of the Albanian frontier. 
Pop. (1900) about 5000. Shut in by hills and forests, and built 
partly on a promontory overlooking its bay, partly along the 
.shore, Dulcigno is the prettiest of Montenegrin towns. Its 
narrow crooked lanes, however, with its bazaars, mosques, 
minarets and veiled women, give to its picturesqueness a 
decidedly Turkish air. llie old quarter, on the promontory, is 
walled, and has a medieval castle, once of great strength. Turks 
form the bulk of the inhabitants, although their numl)ers 
decreased steadily after 1880, when the population numliered 
about 8000. Albanians and Italians are fairly numerous. 
Dulcigno has a Roman Catholic cathedral and an ancient Latin 
church. The Austrian Lloyd steamers call at intervals, and 
some shipbuilding and fishing arc carried on ; but the harbour 
lacks shelter and is liable to deposits of silt. 

To the Romans, who captured it in 167 b.c., Dulcigno was 
known as Ulcinium or Olcinium ; in the micldle ages it was a 
noted haunt of pirates ; in the 17th century it was the residence 
of Sabbatai Zebi (d. 1676), a Jew who declared hirn.sclf to be the 
Messiah but afterwards embraced Islam. In 1718 Dulcigno 
was the scene of a great Venetian defeat. It belonged to the 
Turks until 1880, when its cession, according to the terms of the 
treaty of Berlin (1878), was enforced by the “ Dulcigno demon- 
stration,” in which the fleets of Great Britain, France, Germany, 
Austria and Russia took part. 

DULCIMER (Fr. tympanon\ Ger. Hackhrett, Cymbal •, Ital. 
rnnbalo, iimpanon or salterio tedesco), the prototype of the 
pianoforte, an instrument consisting of a horizontal sound-chest 
over whic^h are stretched a varying number of wire strings set 
in vibration by strokes of little sticks or hammers. The dulcimer 
differed from the psalterium or psaltery chiefly in the manner 
of playing, the latter having the strings plucked by means of 
fingers or plectrum. The shayie of the dulcimer is a trapeze 
or truncated triangle, having the bass strings stretched parallel 
with the Imse, which measures from 3 to 4 ft. ; the strings de- 
crease gradually in length, the shortest measuring from al)out 
iS to 24 in. at the truncated apex. The sound-lxiard has one 
or two rose sound-holes ; the strings arc attached on one side to 
hitch pins and at the other to the larger tuning pins firmly 
fixed in the wrest plank. The strings of fine brass or iron wire 
are in groujw of two to five unisons to each note ; the vibrating 
lengths of the strings are determined by means of two bridges. 
The dulcimer is placed upon a table in front of the performer, 
who strikes the strings with a little hammer mounted on a metal 
rod and covered ojn one side with hard and on the other with 
soft leather for forte and piano effects. The compass, now 
chromatic* throughout, varies according to the size of the instru- 
ment ; the large cymbalom of the Hungarian gipsies has a 

range of four chromatic octaves, • 

The origin of the dulcimer is remote, and must lx? sought in 
the East. In the bas-reliefs from Kuyunjik, now in the British 
Museum, are to be seen musicians playing on dulcimers of ten 
strings with long sticks curved at the ends, and damping the 
strings with their hands. This is the pisantir of the days of 
Nebuchadrezzar, translated ” psaltery ” in Dan. iii. 5, &c., and 
rendered “ psalterion ” in the Septuagint, a confusion which 


has given rise to many misconceptions.^ In the Septuagint 
no less than four different instruments are rendered psalterion 
(from Gr. pluck, pull), i,e. ugab, nebel, pisantir and toph, 

two stringed, one wind and one percussion. The use of the 
word in Greek for a musical instrument is not recorded before 
the 4th century b.c. The modem santir of the Persians, almost 
identical with the German hackbrett, has a compass from 



according to F^tis.^ 


The Persians place 


its origin in the highest antiquity. Carl Engel ^ gives an illus- 
tration said to be taken from a very old painting.^ 

The dulcimer was extensively used during the middle ages 
in England, France, Italy, Germany, Holland and Spain, and 
although it had a distinctive name in each country, it was 
everywhere regarded as a kind of psalterium. The importance 
of the method of setting the strings in vibration by means of 
hammers, and its bearing on the acoustics of the instrument, 
were recognized only when the invention of the pianoforte had 
become a matter of history. It was then perceived that the 
psalterium in which the strings were plucked, and the dulcimer 
in which they were struck, when provided with keyboards, 
gave rise to two distinct families of instruments, differing 
essentially in tone quality, in technique and in capabilities : 
the evolution of the psalterium stopped at the harpsichord, 
that of the dulcimer gave us the pianoforte. The dulcimer is 
descriljed and illustrated by Mersenne,^ who calls it psalterion ; 
it has thirteen courses of pairs of unisons or octaves ; the first 
strings were of brass wire, the others of steel. The curved stick 
was allowed to fall gently on to the strings and to rebound many 
times, which, Mersenne remarks, produces an effect similar to 
the trembling or tremolo of other instruments. Praetorius*' 
figures a hackbrett having a body in the shape of a truncated 
triangle, with a bridge placed between two rose sound-holes, 
and played by means of two sticks. Another kind of hackbrett 
(a psalter)"), which was played with the fingers, was known to 
Praetorius. The pantaloon, a double dulcimer, named after the 
inventor, Pantaloon Hebenstreit of Eislcben, a violinist, had 
two sound-boards, 185 strings, one scale of overspun catgut, the 
other of wire. Hebenstreit travelled to Paris wdth his monster 
dulcimer in 1705 and played before Louis XIV., who baptized 
it PantaUon, Quantz ^ and Quirin of Blankenburg both gave 
descriptions of the instrument. (K. s.) 

DULKEN, a town of Germany, in the Prussian Rhine Province, 
II m. by rail S.W. from Crefeld. Pop. 10,000. It has a (Roman 
Catholic) Gothic parish church. There are manufactures of 
linen, cotton, silk and velvet, &c., ironworks and foundries. 

DULONG, PIERRE LOUIS (1785-1838), French chemist and 
physicist, was bom at Rouen on the 12th (or 13th) of February 
1785. He began as a doctor in one of the poorest districts of 
Paris, but soon abandoned medicine for scientific research. 
After acting as assistant to Berthollet, he became successively 
professor of chemistry at the faculty of sciences and the normal 
and veterinary schools at Alfort, and then (1820) professor of 
physics at the £cole Poly technique, of which he was appointed 
director in 1830. lie died in Paris on the 18th (or iqth) of July 
1838. His earliest work was chemical in character. In i8ti 
he discovered chloride of nitrogen ; during his experiments 
serious explosions occurred twice, and he lost one eye, besides 
sustaining severe injuries to his hand. He also investigated 
the oxygen compounds of phosphorus and nitrogen, and was 


^ The namrs of the musical instruments in those verses of the 
Book of Daniel have formed the basis of a controversy as to the 
authenticity of the book. 

'•* Histoire de la mnsique (Paris, 1869), vol. ii. p. 131. 

• Music of the most Ancient Nations (London, i8r>4), pp. 42-3. 

• Hommairc de Hell, Voyafje en Perse^ p. Ixii. 

• L'Harmonie universelle (l*aris, 163b), livro iii. p. 174. 

• Syntagma musicum (VVolfenbiittel, 1618), pi. 18 (3). 

’ PI. s(> (1). 

" “ Herrn Joh. Joachim Quantzens Lebenslauf von ihm solbst 
entworlcn,” in Fr. \V. Marpurg's Histor. kritische Bevtrage, Bd. i. 
p. 207 H 754 -' 755 )- 

• t.lementa mustra, chap. xxvi. 
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one of the first to hold the hydrogen theory of acids. In 1815, 
in conjunction with Alexis Th&ese Petit (1791-1820), the 
professor of physics at the £co 1 e Polytechnique, he made careful 
comparisons between the mercury and the air thermometer. 
The first published research (1816) dealt with the dilatation of 
solids, liquids and gases and with the exact measurement of 
temperature, and it was followed by another in 1818 on the 
measurement of temperature and the communication of heat, 
which was crowned by the French Academy. In a third, “ On 
some important points in the theory of heat” (1819), they 
stated that the specific heats of thirteen solid elements which 
they had investigated were nearly proportional to their atomic 
weights — a fact otherwise expressed in the “ law of Dulong and 
Petit ” that the atoms of simple substances have equal capacities 
for heat. Subsequent papers by Dulong were concerned with 
“New determinations of the proportions of water and the 
density of certain elastic fluids ” (1820, with Berzelius) ; the 
property possessed by certain metals of facilitating the com- 
bination of gases (1823 with Thenard); the refracting powers 
of gases (1826) ; and the specific heats of gases (1829). in 
1830 he published a research, undertaken with Arago for the 
academy of sciences, on the clastic force of steam at high tem- 
peratures. For the purposes of this determination he set up a 
continuous column of mcrcur>', constructed with 13 sections 
of glass tube each 2 metres long and 5 mm. in diameter, in the 
tower of the old church of St (ienevieve in the College Henri TV. 
The apparatus was first used to investigate the variation in the 
volume of air with pressure, and the conclusion was that up to 
twenty-seven atmospheres, the highest pressure attained in the 
experiments, Boyle’s law holds good. In regard to steam, the 
old tower was so shaky that it was considered unwise to risk the 
effects of an explosion, and therefore the mercury column was 
removed bodily to a court in the observatory. The original 
intention was to push the experiments to a pressure equivalent 
to thirty atmo.spheres, but owing to the signs of failure exhibited 
by the boiler the limit actually reached was twenty-four atmo- 
spheres, at which pressure the thermometers indicated a tempera- 
ture of about 224° C. In his last paper, published posthumously 
in 183S, Dulong gave an account of experiments made to deter- 
mine the heat disengaged in the combination of various simple 
and compound bodies, together with a description of the calori- 
meter he employed. 

DULSE (Tr. and Gael.<iMz7^YZ5^), in botany, Rhodymenia palmata, 
one of the red seaweeds, consisting of flat solitary or tufted 
purplish-red fronds, fan-shaped in general outline and divided 
into numerous segments, which are often again and again divided 
in a forked manner. It varies very much in size and degree of 
branching, ranging from 5 or 6 to 12 or more inches long. It 
grows on rocks, shell-fish or larger seaweeds, and is used by the 
poor in Scotland and Ireland as a relish with their food. It is 
commonly dried and eaten raw, the flavour being brought out 
by long chewing. In the Mediterranean it is used cooked in 
ragouts and made dishes. 

Sec W. H. Harvey, Phycologica Britannica, vol. ii. plates 217, 218. 

DULUTH, a city and the county-seat of St Louis county, 
Minnesota, U.S.A., at the W. end of Lake Superior, at the mouth 
of the St Louis river, about 150 m. N.E. of Minneapolis and 
St Paul. Pop. (1880) 3483 ; (1890) 33,115 ; (1900) 52,969, of 
whom 20,983 were foreign-bom and 357 were negroes ; (census, 
19T0) 78,466. Of the 20,983 foreign-born in 1900, 5099 
were English-Canadians, 5047 Swedes, 2655 Norwegians, 1685 
Germans, and 1285 French-Canadians. Duluth is served by 
the Duluth and Iron Range, the Duluth, Missabe & Northern, 
the Duluth, Soutli Shore & Atlantic, the Chicago & North- 
Western (the North-Western line), the Great Northern, and the 
Northern Pacific railways. Situated attractively on the side and 
along the base of a high bluff rising 600 ft. above the lake level, 
Duluth lies at the W. end of Superior Bay (here called Duluth 
Harbour), directly opposite the city of Superior, Wisconsin. 
A narrow strip of land known as Minnesota Point, 7 m. in length 
and extending toward Wisconsin Point, which projects from 
the Wisconsin shore, .separates the bay from the lake and forms 


with St Louis Bay one of the finest natural harbours in the world. 
The natural entrance to the harbour is the narrow channel 
between tlie two points, but there is also a ship-canal across 
Minnesota Point, spanned by a curious aerial bridge 400 ft. long 
and 186 ft. alx)ve the water. 

The unusually favourable position for lake transportation, 
and the extensive tributary region in the N.W., with ample rail 
connexions, makes Duluth-Superior one of the greatest com- 
mercial ports in the country. The two cities constitute the largest 
coal-distributing centre in the N.W., and have some of the largest 
coal-docks in the world. Upwards of twenty grain elevators, 
with a net capacity of nearly 35,000,000 bushels, which receive 
enormous quantities of grain from the Red River Valley, 
Manitoba, and the Dakotas, either for home manufacture or for 
transhipment to the East, are among the noteworthy sights of 
the place ; and extensive ore-docks are required for handling 
the enormous and steadily increasing shipments of iron ore from 
tlie rich Vermilion and Mesabi iron ranges first opened about 
1890. In 1907 more than 29,000,000 tons of iron ore were 
shipped from this port. Duluth is also an important hay 
market. There are flour and lumber mills, foundries and machine 
shops, wooden ware, cooperage, sash, door and blind, lath and 
shingle factories, and shipyards. In 1909 great mills of the 
Minnesota Steel (]o. were begun here. In 1905 the factory 
product of Duluth was valued at $10,139,009, an increase of 
29*8 % over that of 1900. The St Louis river furnishes one of 
the finest w'ater-jwwers in the United States. 

The commanding heights upon which the principal residential 
section of the city is Iniilt render it at once attractive in appear- 
ance and healthful ; there is a fine system of parks and boule- 
vards, the chief of the former being Lester, Fairmount, Portland, 
Cascade, Lincoln and Chester. From the popular Boulevard 
drive at the back of Duluth excellent views may lx; obtained 
of the city and the lake. Among the principal buildings are the 
court house, the Masonic temple, chamber of commerce, board of 
trade, Lyceum theatre. Federal, Providence, Lonsdale, 'Jbrrey, 
Selwood and Woloni buildings, St Luke’s hospital and Spalding 
Hotel. There is a public (Carnegie) library with 50,000 volumes 
in 1908. The building of the central high school (classical), 
one of the finest in the IJnited States, erected at a cost of about 
$5oo,ooo,has a square clock tower 230 ft. high, and an auditorium 
seating 2000. The city also has a technical high school, and in 
addition to the regular high school courses there are departments 
of business, manual training and domestic .science. At Duluth 
also is a state normal school, erected in 1 902 . The f(;deral govern- 
ment maintains here a life-saving station on Minnesota Point, 
and an extensive fish hatchery. 

Hie first Europeans to visit the site of Duluth were probably 
French cffurcurs-des-hois, possibly the adventurous Kadisson and 
Groscilliers. The first visitor certainly known to have been here 
was Daniel Greysolon, Sieur Du Lhut (d. i7oi>), a French trader 
and explorer, who about 1678 skirted Lake Superior and built a 
stockaded trading-post at the mouth of Pigeon river on the N. 
shore. From him the place received its name. A trading-post 
was established near the present city, at Fond du lac, about 
1 752, and this eventually became a depot of Astor’s American P ur 
Company . There was no permanen t settlemen t at 1 )u hi th prnj ler, 
however, until 1853, and in i860 there were only 80 inhabitants. 
Incorporated in 1870, in which year railway connexion with the 
South was established, its growth was slow for some years, the 
increase for the decade 1870-1880 lieing very slight (from 3131 
to 3483); but the extension of railways into the north-western 
wheat region, the opening up of I^ke Superior to commerce, and 
finally the development of the Vermilion and Me.sabi iron ranges, 
brought on a period of almost unparalleled growth, marked by the 
remarkable increase in population of more than 850 % between 
1880 and 1890; between 1890 and 1900 the increase was 60%. 

Sec J . R. Carey, History of Duluth and Northern Minnesota (Duluth, 
1898) ; Leggett and C'hipman, Duluth and its Environs (Duluth, 
1895) ; anri J. D. F.asign, History of St Louis County (Duluth, 1900). 

DULWICH* a district in the metropolitan borough of Camber- 
well, London, England. The manor, which had belonged to the 
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Quniac monks of Bermondsey^ passed through various hands to 
Edward Alleyn {q-v.) in 1606. His foundation of the College 
of God’s (h'ftj commonly called Dulwich College^ was open^ 
with great state on the 13th of September 1619, in the presence 
of I.ord Chancellor Bacon, Lord Arundcll, Inigo Jones and other 
distinguished men. According to the letters patent the alms- 
people and scholars were to l>e chosen in equal proportions from 
the parishes of St Giles (Camberwell), St Botolph without 
Bishopsgate, and St Saviour’s (Southwark), and “ that part of 
the parish of St Giles without Crippicgate which is in the county 
of Middlesex.” By a series of statutes signed in 1626, a few days 
before his death, Alleyn ordained that his school should be for 
the instniction of 80 boys consisting of three distinct chisses : — 
(t) the twelve poor scholars ; (2) children of inhabitants of Dul- 
wich, who were to be taught freely ; and (3) “ towne or foreign 
schollers,” who were “ to pay siicrli allowance as the master and 
wardens shall appoint.” The almspeople consisted of six “ poor 
brethren ” and six “ poor sisters,” and the teaching and governing 
sttiff of a master and a warden, wlio were always to be of the 
founder’s surname, and four fellows, all “ graduates and divines,” 
among whom were api^orlioned the ministerial w<irk of the chapel, 
the instniction of the lioys, and the supervision of the almspeople. 
That it was the founder's intention to establish a great public 
school upon the model of Westminster and St Paul’s, with 
provision for university training, is shown by the statutes ; 
but for more than two centuries the educat ional benefits of God’s 
Gift ('ollege were restricted to the twelve poor scholars. Suc- 
cessive actions at law resulted in the ruling that it was not within 
the competence of the founder to divert any portion of the 
revenues of his foundation to the use of others than the memlxTs 
thereof, as specified in the letters patent. In 1842, however, 
some effort was made towards the realization of Alleyn’s schemes, 
and in 1838 the foundation was entirely reconstituted by act of 
parliament. 1 1, comprises two schools, the “ Upper ” and the 
” Lower,” now callt^d respectively Dulwich College and Alleyn’s 
school. In the Upper school, now one of the important English 
“ public schools,” there are classical, modem, science and engineer- 
ing sides. The Lower school is devoted to middle-class education. 
The buildings of the Upper school, hy Charles Barr)*, contjiin 
a fine hall. The college possesses a splendid picture gallery, 
bequeathed by Sir P. E. Bourgeois, R.A., in 1811, with a separate 
endowment. The pictures include some ex(]uisite Murillos and 
choice specimens of the Dutch school. The surplus income of 
the gallery fund is devoted to instruction in drawing and design 
in the two schools. 

Scr W. fl. Blanch, Dulwith College ami Edward Alleyn (Ixmdon, 
*‘'^77) : llovt-mlrii, The ilistoiy of Dulwich Colleiii\ with a short 

Uiogtaffhy of its founder (London, 1873). 

DUMA6UETE» the capital town of the province of Negros 
Oriental, island of Negn^s, Philippine Islands, on 'I'andn Strait. 
J*op. (1903) 14,894. The town of Sibulan (pop. in 1903, 8413) 
was annexed to Diiniaguete in 1903, after the census had been 
taken. Dumaguete lies in the midst of a fertile agricultural 
district. The inhaliitanls arc chiefly natives, but the shops arc 
kefit liy Chinese merchants. 'I'lie public buildings, which include 
an interesting watch-tower and belfry, are large, substantial and 
w'ell cared for. 

pUMANJUG, a town of the province of Cebu, island of Cebu, 
J'hilippine Islands, on the W. coast, at the mouth of the Duman- 
jug river, about 46 m. S.W. of the town of Cebu. Pop. (1903) 
22,203. census had been taken, the adjacent 

town of Ronda (pop. 9662) was annexed to Dumanjug. Duman- 
jug is in communication with the town of Sibonga, on the 
opposite shore of one of the. few pas.ses through the mountains of 
the interior. Indian corn and sugar-cane are grown successfully 
in the neighbouring country, and the town has an important 
coast trade. 

DU MARSAIS, efiSAR CHESNEAU, Sieur (1676-1756), 
French philologist, was bom at Marseilles on the 17th of July 
1676. He was educated in his native town by the Eathers of the 
Oratory, into whose congregation he entered ; but he left it at 
the age of twenty-five and went to Paris, where he married 


and was admitted an advocate (1704). He was tutor to the sons 
successively of the president de Maisons, of John Law, the 
projector, and of the marquis dc Bauffremont. He then opened 
a boarding school in the faubourg St Victor, which scarcely 
afforded him the means of subsistence. He made contributions 
of great value on philological and philosophical subjects to the 
Encyclopedie, and after vain attempts to secure a competence 
from the court he was insured against want by the generosity 
of a private patron. He died in Paris on the iith of June 1756. 
The researches of Du Marsais are distinguished by considerable 
individuality. Ele held sensible views on education and elabor- 
ated a system of teaching Latin, which, although open to grave 
criticism, was a useful protest against current methods of teaching. 
His best works are his Principes de grammaire and his Des 
tropes y ou des differenls sens dans lesquels on pent prendre un mot 

(1730). 

An edition of his works (7 vols.) was collcclod by Diichosal and 
Millon, and was published wdth an elogc on Du Marsais by D’Alemberl 
at Paris in 1 797. 

DUMAS, ALEXANDRE [Alexandre Davy de la Paillk- 
terie] (1802-1870), E'rench novelist and dramatist, was born 
at Viliers-Cotterets (Aisne) on the 24th of July 1802. His father, 
the E'rench general, Thomas Alexandre Dumas (1762-1806) — 
also knowm as Alexandre Davy de la Pailleteric — was born in 
Saint Domingo, the natural son of Antoine Alexandre Davy, 
marquis de la Pailleierie, by a negress, Marie Cessette Dumas, 
who died in 1772. In 1780 he accompanied the marquis to E'rance, 
and there the father made a mesalliance which drove the son 
into enlisting in a dragoon regiment. Thomas Alexandre Dumas 
was still a private at the outbreak of the revolution, but he rose 
rapidly and became general of division in 1 793. He was general- 
in-chief of the army of the western Pyrenees, and was transferred 
later to commands in the Alps and in La Vendee. Among his 
many exploits was the defeat of the Austrians at the bridge of 
(hausen on the 22nd of April 1797, where he commanded Joubert’s 
cavalry. He lost Napoleon’s favour by plain speaking in the 
Egyptian campaign, and presently returned to France to spend 
the rest of his days in retirement at Villers Cottercts, w^here he 
liad married in 1792 Marie I^Iisabeth I^aboiiret. 

The novelist, who was the offspring of this union, was not 
four years old when General Dumas died, leaving his family with 
no further resource than 30 acres of land. Mine Dumas tried 
to obtain help from Napoleon, but in vain, and lived with her 
parents in narrow circumstances. Alexandre received the rudi- 
ments of education from a priest, and entered the office of a local 
solicitor. His chief friend was Adolphe de Leuven, the son of 
an exiled Swedish nobleman implicated in the assassination 
of Gustavus III. of Sweden, and the two collaborated in various 
vaudevilles and other pieces w^hich never saw the footlights. 
Leuven returned to Paris, and Dumas was sent to the office of 
a solicitor at Oepy. When in 1823 Dumas contrived to visit 
his friend in Paris, he was received to his great delight by Talma. 
He returned hon\e only to break with his employer, and to arrange 
to seek his fortune in Paris, where he sought help without success 
from his father’s old friends. An introduction to the deputy of 
his department, (General Foy, procured for him, however, a place 
as clerk in the service of the duke of Orleans at a salary of 1 200 
francs. He set to work to rectify his lack of education and to 
collalxirate with I^euven in the production of vaudevilles and 
melodramas. Madame Dumas presently joined her son in Paris, 
where she died in 1838. 

Soon after his arrival in Paris Dumas had entered on a liaison 
with a dressmaker, Marie Catherine I^bay, and their son, the 
famous Alexandre Dumas fils (see below), was born in 1824. 
Dumas acknowledged his son in 1831, and obtained the custody 
of him after a lawsuit with the mother. 

The first piece by Dumas and Leuven to see the footlights was 
La Chasse et Vamour (Ambigu-Comique, 22nd of Sept. 1825), 
and in this they had help from other writers. Dumas had a 
share in another vaudeville, Jm Noce et V efiterrement (Porte Saint- 
Martin, 2ist of Nov. 1826). It was under the influence of the 
Shakespeare plays produced in Paris by Charles Kemble, Harriet 
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Smithson (afterwards Mme Berlioz) and an English comply 
that the romantic drama of Christine was written. The subject 
was suggested by a bas-relief of the murder of Monaldesclii 
exhibited at the Salon of 1827. The piece was accepted by 
Baron Taylor and the members of the Com^die Frangaise witli 
the stipulation that it should be subject to revision by another 
dramatist because of its innovating tendencies. But the pro- 
duction of the piece was deferred. Meanwhile Dumas had met 
with the story of the ill-fated Saint-M^grin and the duchess of 
(luisc in Anqiietil’s history, and had written, in prose, Henri 111 
€t sa cotir, which 'tras immediately accepted by the ('omedie 
Frangaisc and produced on the nth of February 1829. It was 
the first great triumph of the romantic drama. Tlie brilliant 
stagecraft of the piece and its admirable historical setting 
delighted an audience accustomed to the decadent classical 
tragedy, and brought him the friendship of Hugo ^ and Vigny. 
His literary efforts had met with marked disapproval from his 
official superiors, and he had been compelled to resign his clerk- 
ship before the production of Hemi 111 . The duke of Orleans 
had, however, been present at the performance, and appointed 
him assistant-librarian at the Palais Royal. Christine w'as now 
recast as a romantic trilogy in verse in five acts with a prologue 
and epilogue, with the sub- title of Stockholm, Fontainebleau, 
Rome, and was successfully produced by Harel at the Odeon in 
Marcli 1830. 

The revolution of 1830 temporarily diverted Dumas from 
letters. The account of his exploits should Ixj read in his 
Memoires, where, though the incidents are true in the main, they 
lose nothing in the telling. During the fighting in Paris he 
attracted Ihe attention of La Fayette, who sent him to Soissons 
to secure powder. With the help of some inhabitants he com- 
pelled the governor to hand over the magazine, and on his return 
to Paris was sent by La Fayette on a mission to raise a national 
guard in 1 -a. Vendee. The advice he gave to Lou is- Philippe on 
this subject was ill-received, and after giving offence by further 
indiscretions he finally alienated himself from the Orleans govern- 
menl by being implicated in the disturbances which attended 
the funeral of General Lamarque in June 1832, and he received 
a liint that his absence from France was desirable. A tour in 
Switzerland undertaken on this account furnished material for 
the first of a long scries of amusing books of travel. Dumas re- 
mained, however, on friendly and even affectionate terms with 
the young duke of Orleans until his death in 1842. 

Mt^anwhile he had produced Napoleon lionaparte (Odeon, 
10th of Jan. 1831), liis unwillingness to make a hero of the man 
who ha(i slighted his father having been overcome by TTarcl, who 
put him under lock and key until the piece was finished. His next 
play, Antony, had a real importance in the history of the romantic 
theatre. Tt was put in rehearsal by Mile Mars, but so unsatis- 
factorily that Dumas transferred it to Bocage and Mme Dorval, 
w'ho played it magnificently at the Porte Saint-Martin theatre? 
on the 3rd of May 1 831 . The By ronic hero Antony was a portrait 
of himself in his relations with Mme Melanie Waldor, the wifi? 
of an officer, and daughter of the journalist M. G. T. de Villenave, 
except of course in the extravagantly melodramatic denouement, 
when Antony, to save his mistress’s honour, kills her and ex- 
claims, Ellc me resistait, je Tai assassirj^e.” lie produced more? 
than twenty more jjlays alone or in collaboration before 1845, 
exclusive of dramatizations from his novels. Richard Darlin^iojt 
(Porte Saint-Martin, 10th of Dec. 1831), the first idea of which 
was drawn from Sir Walter Scott’s Chronicles of the Canongaie, 
owed part of its great success to the admirable acting of Frederick 
Lcmaitrc. Tm Tour de Nesle (Porte Saint-Martin, 20th of May 
1832), announced as by MM. x x x and Gaillardet, was the 
occasion of a duel and a law-suit with the original author, 
PV6deric Gaillardet, whose MS. had l')een revised, first by Jules 
Janin and then by Dumas. In rapidity of movement, and in 
the terror it inspired, the piece .surpassed Henri 111 . and Antony. 

' His friendship with Victor Hugo was interrupted in 1833-1834 
by the; articles contributed to the Journal des Mats by a friend 
and protege of the poet, Granicr de Cassa(;nac, who brought against 
I^umas charges of wiiolesale plagiarism from other dramatists. 


A lighter drama, Mademoiselle de Belle-Isle (Theatre Frangais, 
2nd of April 1839), still remains in the repertory. 

In 1840 Dumas married Ida Ferrier, an actress whom he 
had imposed on the theatres that took his pieces. The amiable 
relations which had subsisted between them for eight years 
were disturbed by the marriage, which is said to have been under- 
taken in consequence of a strong hint from the duke of Orleans, 
and Mme Dumas lived in Italy separated from her husband. 

As a novelist Dumas began by writing short stories, but his 
happy collaboration with Auguste Maquet,^ which began in 
1839, led to the admirable series of historical novels in which he 
proposed to reconstruct the whole, course of French history. 
In 1844 he produced, with Maquet’s help, that most famous of 
“ cloak and sword ” romances, Les Trois Mousquetaires (8 vols.), 
the material for which was discovered in the Memoires de 
M. d'Artagnan (Cologne, 1 701-1 702) of (niirtils de Sandras. The 
adventures of d’Artagnan and the tliree musketeers, the gigantic 
Porthos, the clever Aramis, and the melancholy Athos, who 
unite to defend the honour of Anne of Austria against Richelieu 
and the machinations of “ Milady,” arc broiiglit down to the 
murder of Buckingham in J629. Their admirers were gratified 
by two sequels, Vingt ans apres (1.0 vols., 1845) and Dix ans plus 
tard, OH le vicomte de Bragelonne (26 pts., 1848- 1850), which 
opens in 1660, showing us a mature d’Artagnan, a respectable 
captain of musketeers, and contains the magnificent account of 
the heroic death of Porthos. The three musketeers arc as 
famous in P'ngland as in France. I'hackcray could read about 
Athos from sunrise to sunset with the utmost contentment of 
mind, and R. L. Stevenson and Andrew Lang have paid tribute 
to the band in Memories and Portraits and Letters to Dead 
Authors. Before 1844 was out Dumas had compl(?tt!d a second 
great romance in 12 volumes, Le Comte de Monte-Cristo, in which 
he liad help from Fiorentino as well as fron^ Maqiiet. 'T’he idea 
of the intrigue was suggested by Peucljet’s Police dhmlee, and 
tlie stress laid on the earlier incidents, DantAs, Danglars and the 
Chateau dMf, is said to liave been an afterthought. Almr)st 
as famous as these two romances is the set of Valois novels of 
which Henri IV. is the central figure, l.)eginning with La Reine 
Margot {Gvoh., 1845), which contiiins the history of the struggle 
between Catherine of Medicis and Henry of Navarre ; the history 
of the reign of Henry III. is told in La Dame de Monsoreau 
(8 vols., 1846), generally known in English as Chicot the jester, 
from its principal character; and in Les Quar ante-cinq (10 vols., 
1847-1848), in which Diane de Monsoreau avenges herself on 
the duke of Anjou for the death of her former lover, Bussy 
d’Amboisc. 

Much has been written about the exact share which Dumas 
had in the novels which bear his name. The Dumiis-Maquet 
series is undoubtedly the best, Vnil Maquet alone n(?ver accom- 
plished anything to approach them in value, 'i’hi? MSS. of the 
novels still exist in Dumas’s handwriting, and the best of them 
bear the unmistakable stamp of his unrivalled .skill as a narrator. 
The chief key to his enormous output is to be found in his un- 
tiring industry" and amazing fertility of invention, not in the 
system of wliolesak; collaboration which was exposed with much 
exaggeration by QuiSrard in his Supercheries lilteraircs and by 
“Eugene de Mirecourt ” (C. B. J. Jacquot) in his misleading 
Fahrique de romans, maison Alexandre Dumas el c*'’ (1845). 
His assistants, in fact, su]>plied him with outlines of romances on 
plans drawn up by himself, and he then rewrote the whole thing. 
That this method was never abused it would be impossible to say ; 
l.es Deux Diane, for instance, a jireludi? to the Valois novels, is 
said to have been written entirely by Paul Meurice, although 
Dumas’s name appears on the title-page. 

The latter part of Dumas’s life is a record of excessive toil to 
meet prodigal expenditure and accumulated debts. His disasters 
began with tlie building of a house in tlie Renais.siince style, with 
a Gothic jiavilion and an “ English ” park, at Saint (iermain- 

* The details of this collaV)oration were brought to light in a suit 
brought against Dumas by Maquet with regard to his share in the 
profits. See the Gazette des irihunaux (January 21, 22, 28, and 
February 4, 1858). 
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en-Laye. This place^ called Monte-Cristo^ was governed by a 
crowd of hangers-on of both sexes^ who absorbed Dumas’s large 
earnings and left him penniless. Dumas also founded the 
Theatre Historique, chiefly for the performance of his own works. 
The enterprise was under the patronage of the due de Montpensier^ 
and was under the management of Hippolyte Hostein^ who had 
been the secretary of the Comcdic Fran^aise. The theatre was 
opened in February 1847 with a dramatic version of La Reine 
Margot, Meanwhile Dumas had been the guest of the due dc 
Montpensicr at Madrid^ and made a quasi-ofticial tour to Algeria 
and Tunis in a government vessel, which caused much comment 
in the press. Dumas had never changed his republican opinions. 
He greeted the revolution of 1848 with delight, and was even 
a candidate for electoral honours in the department of the Yonne. 
But the change was fatol to his theatrical enterprise, for the failure 
of which in 1850 he was made financially responsible. His son, 
Alexandre Dumas, was at that time living with his mother 
Mile Labay, who was eventually reconciled with the elder Dumas. 
Father and son, though always on affectionate terms when they 
met, were too different in their ideas to see much of one another. 
After the coup d'etat of 1851 Dumas crossed the frontier to 
Brussels, and two years of rapid production, and the economy 
of his secretary, Noel Parfait, restored something like order 
to his affairs. On his return to Paris in the end of 1853 he 
established a daily paper, Le Mousquetairey for the criticism of art 
and letters. It was chiefly written by Dumas, whose Memoires 
first appeared in it, and survived until 1857, when it was suc- 
ceeded by a weekly paper, the Monie-Crisio (1857-1860). In 
1858 Dumas travelled through Russia to the C.aiicasus, and in 
i860 he joined Garibaldi in Sicily. After an expedition to 
Marseilles in search of arms for the insurgents, he returned to 
Naples, where Garibaldi nominated him keeper of the museums. 
After four years* residence in Naples he returned to Paris, and 
after the war of *66 he visited the battlefields and produced his 
story of La Terreur prussienne. But his powers were lieginning to 
fail, and in spite of the 1200 volumes which he told Napoleon 
he had written, he was at the mercy of his creditors, and of the 
succession of theatrical ladies who tyrannized over him and 
feared nothing except the occasional vi.sits of Dumas fils. He 
was finally rescued from these by his daughter, Mmc Petel, who 
came to live with him in 1868 ; and two years later, on the 
5th of December 1870, he died in his son’s house at Puys, near 
Dieppe. 

Dumas was never an actual candidate for academic honours, 
but he had more than once taken steps to investigate his chances 
of success. A statue of him was erected on the Place Malesherlx*s, 
Paris, in 1883, and the figure of d’Artagnan finds a place on the 
pedestal. 

Auguste Maquet was Dumas’s chief collaborator. Others were 
Paul Lacroix (the bibliophile “ P. L. Jacob ”), Paul Bocage, J. P. 
Mallefille and P. A. Fiorentino. The novels of Dumas may l»e 
conveniently arranged in a historical secjuence. 'I’he Valois 
novels and the musqueteers scries brought French history down 
to 1672. rontribiitions to later history are : -La Dame de volupie 
(2 vols., 1864), being the memoirs of Mme de Luyne-s, and its 
sequel Ij's Deux Reines (2 vols., 1864) ; La Tulipe noire (3 vols., 
1850), giving the history of the brothers de Witt ; Le Cheffalier 
d'Harmental (4 vols., 1853), and Lhie Fille du regent (4 vols., 1845), 
the story of two plpts against the regent, the duke of Orleans ; 
two books on Mme du Deffand, Menwires dUine avcugle (8 vols., 
1856 1857) and />jf Confessions de la marquise (8 vols., 1857), 
both of doubtful authorship; Olynipe de Clhes (q vols., 1852), 
the story of an actress and a young Jesuit novice in the reign of 
Louis XV., one of his most popular novels ; five books on the 
beginning of the Revolution down to the execution of Marie 
Antoinette : the Memoires d'nn medeciity including Joseph 
Bahama (19 pts., i84(>-i848), in which J. J. Rousseau, Mme 
du Barry and the dauphiness Marie Antoinette figure, with its 
sequels ; Le Collier de la rente (9 vols., 1849-1 850), in which Balsamo 
appears under the alias of Cagliostro ; ,inge Pitou (8 vols., 1852), 
known in Engli.sh as “The Taking of the Bastille”; LaComtesse 
de Charny (19 vols., 1853-1855), describing the attempts to save 


the monarchy and the flight to Varennes ; and Chevalier de 
maisoH rouge (6 vols., 1846), which opens in 1793 with the hero’s 
attempt to save the queen. Among the numercrus novels dealing 
with ^e later revolutionary period are : — Les Blancs et les bleus 
(3 vols., 1868) and Les Compagnons de Jehu (7 vols., 1857). Les 
Louves de Machecoul (10 vols., 1859) deals with the rising in 1832 
in La Vendee. Other famous stories are: — Les Freres corses 
(2 vols., 1845); Lfl Femme au collier de velours (2 vols., 1851); 
Les Mohicans de Paris (1^ vols., 1854-1855), detective stories with 
which may be classed the series of Crimes celebres{S vols., 1839- 
1841), which are, however, of doubtful authorship ; La San 
Felice (9 vols., 1864-1865), in which Lady Hamilton played a 
prominent part, with its sequels Emma Lyonna and Souvenirs 
d'une favorite. Of his numerous historical works other than 
fiction the most important is his Louis XIV et son siecle (4 vols., 
1845). Mes Memoires (20 vols., 1852-1854; Eng. trans. of 
selections by A. F. Davidson, 2 vols., 1891) is an account of his 
father and of his own life down to 1832. There are collective 
editions of his plays (6 vols., 1834- 1836, and 15 vols., 1863-1874), 
but of the 91 pieces for which he was wholly or partially re- 
sponsible, 24 do not appear in these collections. 

The complete works of Dumas were issued by Michel Levy fteres 
in 277 volumes (1860-1884). The more important novels have been 
frequently translated into Eiiglisli. There is a long list of wTitings 
on his life and his works both in Engli.sli and French. The more 
important French autliorities are : his own memoirs, already cited ; 
C. Glinel, Alexandre Dumas et son oeuvre (Reims, 1884) ; H. I'arigot, 
Dumas phe (Grands ecrivains fran^ais series, 1902), and Le Dtame 
d' Alexandre Dumas (i8gy) ; 11 . Blaze de Bury, Alexandre Dumas 
(1885); Philibert Andebrand, Alexandre Dumas d la maison d'or 
(1888); G. Ferry, DernH'res AunHs d' Alexandre Dumas (1883); 
and L. II. Lecomle, Alexandre Dumas (190.4). Of the English lives 
of Dumas perhaps the best is that by Arthur B. Davidson, Alexandre 
Dumas Pt>rCy his Life and H’urAs (1902), which contains an extensive 
bibliography. See also lives by P. Fitzgerald (2 vols., 1873) and H. A. 
Spnrr (1902), and essays by Andrew T-uig (Letters to Dead Authors), 
Brander Matthews (h'vench Dramatists)^ K. L. Stevenson (Memories 
and Portraits ) . ( .M . Bk . ) 

DUMAS, ALEXANDRE [“ Dumas /va.v ”] (1824-1895), French 
dramatist and novelist, was born in Paris on the 27th of July 
1824, the natural son of Alexandre Dumas (see above) and the 
dres.smaker Marie Labay. His father at that date was still a 
humble clerk and not much more than a boy. “ Happily,” writes 
the .son, “ my mother was a good woman, and worked hard to 
bring me up ” ; while of his father he says, ” by a most lucky 
chance he happened to be well-natured,” and “as soon as his first 
successes as a dramatist ” enabled him to do so, “ recognized me 
and gave me his name.” N evertheless, the kid’s earlier school-li fe 
wa.s made bitter by his illegitimate. The cruel taunts and 
malevolence of his companions rankled through life (see preface 
to La Femme de Claude and V Affaire CUmenceau), and left in- 
delible marks on his character and thoughts. Nor was his 
paternity, however distinguished, without peril. Alexandre 
the younger and elder saw life together very thoroughly, and 
Paris can have had few mysteries for them. Suddenly the son, 
who had been led to regard his prodigal father’s resources as 
inexhaustible, was rudely undeceived. Coffers were empty, 
and he had accumulated debts to the amount of two thousand 
pounds. 

Thereupon he pulled himself U>gether. To a son of Dumas 
the use of the pen came naturally. Like most clever young 
writers— and report speaks of him as specially brilliant at that 
time — he opened with a book of verse, Peches de jeunesse (1847). 
It was succeeded in 1848 by a novel, La Dame aux camelias, 
a sort of reflection of the world in which he had been living. The 
book had considerable success, and was followed, in fairly quick 
succession, by Le Roman d'une femme (1848) and Diane de 
Lys (1851). All this, however, did not deliver him from the 
load of debt, which, as he tells us, remained odious. In 1849 be 
dramatized La Dame aux camelias, but for various reasons, 
the rigour of the censorship being the most important, it was not 
till the 2nd of February 1852, and then only by the intervention 
of Napoleon’s all-powerful minister, Momy, that the play could 
be produced at the Vaudeville. It succeeded then, and has held 
the stage ever since, less perhaps from inherent superiority to 
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Other plays which have foundered than to the great opportunities 
it affords to any actress of genius. 

Thenceforward Dumas’s career was that of a brilliant and 
prosperous dramatist. Diane de Lys (1853), Ltf Demi-Monde 
(1855), La Question i’argfw/ (1857), Le Fils naturel (1858), Le Pete 
prodigue (1859) followed rapidly. Debts became a thing of the 
past^ and Dumas a wealthy man. The didactic habit was always 
strong upon him. “ Alexandre loves preaching overmuch/’ wrote 
his father ; and in most of his plays he assumes the attitude of 
a rigid and uncompromising moralist commissioned to impart 
to a heedless world lessons of deep import. The lessons them- 
selves are mostly concerned with the “ eternal feminine/’ by 
which Dumas was haunted, and differ in ethical value. Thus 
in Les I decs de Madame Aubray (1867) he inculcates the duty 
of the seducer to marry the woman he has seduced ; but in 
La Femme de Claude (1873) he argues the right of the husliand 
to take the law into his own hand and kill the wife who is un- 
faithful and worthless — a thesis again defended in his novel, 
V Affaire Clemenceau, and in his pamphlet, T' Homme- jemme\ 
while in Diane de Lys he had taught that the betrayed husband 
was entitled to kill - not in a duel, but summarily — the man who 
had taken his honour; and in ViLtrangere (1876) the Imd 
husband is the victim. Nor did he preacli only in his plays. 
He preached in voluminous introductions, and pamphlets not a 
few. And when, in 1870 and 1872, PYance was going through 
bitter hours of humiliation, he called her to rej^entance and 
amendment in a Nouvelle Lettre de Junius and two Lelires sur les 
choses dll jour. 

As a moralist Dumas fiH took himself very seriously indeed. 
As a dramatist, didacticism apart, he had great gifts. He knew 
his business thoroughly, possessed the art of situation, interest, 
crisis- could create characters that were real and alive. His 
dialogue also is admirable, the repartee rapier-like, the wit most 
keen. He was singularly happy, too, in his dramatic interpreters. 
The cast of Vfltrangere, for instance, comprised Sarah Bernhardt, 
Sophie Ooizette, Madeleine Brohan, in the female chameters ; 
and Coquelin, Got, Mounet-Sully and Pebvre in the male char- 
acters ; and Aim^e Descl^c, whom he discovered, gave her genius 
to the creation of the parts of the heroine in Hne Visile de noces, 
the Princesse Georges and La Femme de Claude, His wit has 
been mentioned. lie possessed it in abundance, of a singularly 
tnmehant kind. 1 1 shows itself less in his novels, which, however, 
do not contain his best work ; but in his introductions, whether 
to his own l)ooks or those of his friends, and what may be called 
his “ occasional ” writings, there is an admirable l)rightness. 
At work of this kind he showed the highest literary skill. His 
style is that of the best French traditions. Towards his father 
Dumas acted a kind of brother’s part, and while keeping strangely 
free from his literary influence, both loved and admired him. 
7 'he father never belonged to the French Academy. The son 
was elected into that august assembly on the 30th of January 
1874. He died on the 27th of November 1895. 

Sue also Jules Claretio, /I. Dumas fils (1883); liourRol, 

Nonveaux Essais de ps\rholof>ie contempofaiv.c (1885) ; “ 1^ Coiru'die 
de moBurs,” by Rcm'i Doiimic, in I.. Petit dc julleville's Hislotre de 
la langue et de la litUrature franQaise^ viii. pp. 82 ot seep ; R. Doumic, 
Portraits d'dcrivains (1892) ; £milc Zola, Documents litUraires, Hudes 
et portraits (i88i). (F. T. M.) 

DUMAS, GUILLAUME MATHIEU, Count (1753-1837), 
French general, was bom at Montpellier, of a noble family, 
on the 23rd of November 1753. He joined the army in 1773, 
and entered upon active service in 1780, as aide-de-camp to 
Rochaml^eau in the American War. He had a share in all the 
principal engagements that occurred during a period of nearly 
two years. On the conclusion of peace in 1783 he returned to 
France as a major. He was engaged from 1784 to 1786 in 
exploring the archipelago and the coasts of Turkey. He was 
present at the siege of Amsterdam in 1787, where he co-operated 
with the Dutch against the Prussians. At the Revolution he 
acted wdth Lafayette and the constitutional liberal party. He 
was entrusted by the Assembly with the command of the escort 
which conducted Louis XVI. to Paris from Varennes. In 1791 
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as a marechal de camp he was appointed to a command at Metz, 
where he rendered important service in improving the discipline 
of the troops. Chosen a member of the legislative As.sembly 
in the same year by the department of Seine-et-Oise, he was in 
the following year elected president of the Assembly. When 
the extreme republicans gained the ascendancy, however, he 
judged it prudent to make his escape to England. Returning 
after a brief inten^al, under the apprehension that his father-in- 
law would be held responsible for liis absence, he arrived in Paris 
in the midst of the Reign of Terror, and had to flee to Switzerland. 
Soon after his return to France he was elected a member of the 
Council of Ancients. After the j8tli Fructidor (1797) Dumas, 
being proscribed as a monarchist, made his escape to Holstein, 
where he wrote the first part of his Precis des evenements mili- 
taires (published anonymously at Hamburg, 1800). 

Recalled to his native country when Bonaparte became P'irst 
(\)nsul, he was entrusted with tlie organization of the “ Army of 
Reserve ” at Dijon. In 1801 he was nominated a councillor 
of state. He did good service at Austerlitz, and went in i8oh to 
Naples, where he became minister of war to Joseph Bonaparte. 
On the transfer of Joseph to the throne of Spain, Dumas rejoined 
the French arm\% with which he served in Spain during the 
campaign of 1808, and in Germany during that of 1809. After 
the battle of Wagram, Dumas was employed in negotiating the 
armistice. In 1810 he became grand officer of the Legion of 
Honour and a count of the empire. In the Russian campaign 
of 1812 he held the post of intendant-general of the army, 
which involved the charge of the administrative department. 
The privations he suffered in the retreat from Moscow brought 
on a dangerous illness. Resuming, on his recovery, his duties 
as intendant-general. he took part in the battles of 181 3, and was 
made prisoner after the capitulation of Dresden. On the acces- 
sion of Louis XVIIL, Dumas rendered his new sovereign im- 
portant services in connexion with the administration of the 
army. When Napoleon returned from Elba, Dumas at first 
kept himself in retirement, but he was persuaded by Joseph 
Bonaparte to present himself to the emperor, who employed 
him in organizing the National Guard. Obliged to retire when 
I.ouis XVill. was restored, he devoted his leisure to the con- 
tinuation of his Precis des henemenis niilifaireSy of which nineteen 
volumes, embracing the history of the war from 1798 to the peace 
of 1807, appeared between 1817 and 1826. A growing weakness 
of sight, ending in blindness, prevented him from carrying the 
work further, but he translated Napier’s Peninsular War as a 
sort of continuation to it. In 1818 Dumas was restored to favour 
and admitted a member of the council of state, from which, 
however, he was excluded in 1822. After the revolution of 1830, 
in which he took an active part, Dumas was created a peer of 
France, and re-entered the council of state. He died at Paris on 
the 1 6th of October 1837. 

Resides the Priris des evenements militaircs^ wliich forms a valii- 
alile source for tlu' history' of the period, Dumas wroti? Souvenirs 
du licut.-gMral Comte Mathieu Dumas (published posthumously 
by his .son, Paris, J839). 

DUMAS, JEAN BAPTISTE ANDR£ (1800-1884), French 
chemist, was horn at Alais (Gard) on the 15th of July 1800. 
Disappointed in his early hope of entering the navy, he became 
apprentice to an apothecary in his native U>wn ; but seeing little 
prospect of advancement in that calling, he soon moved to ( Jeneva 
(in 1816). There he attended the led 11 res of such men as M. A. 
Pictet in physics, C. G. de la Hive in chemistry, and A. P. de 
Gandolle in botany, and before he had reached his majority 
he was engaged with Pierre Prevost in original work on problems 
of physiological chemistry, and even of embryology. In 1823, 
acting on the advice of A. von Humboldt, he left Geneva fijr 
Paris, which he made his home for the rest of his life. 'I’liere he 
gained the ac(|uaintancc of many of the foremost scientific men 
of the day, and quickly made a name for himself lioth as a teacher 
and an investigator, attaining within ten y(tars the honour 
of memliership of the Academy <if Sciences. When approaching 
his fiftieth year he entered political life, anfl became a mernber 
of the National Legislative Assembly. He acted as minister 



658 DU MAURIER 


of agriculture and commerce for a few months in 1850-1851, 
and subsequently became a senator, president of the municipal 
council of Paris, and master of the French mint ; but his official 
career came to a sudden end with the fall of the Second Empire. 
He dicfl at Cannes on the nth of April 1884. Dumas is one of 
the most prominent figures in the chemical history of the middle 
part of the 19th centur>'. He was one of the firet to criticize 
the electro-chemical doctrines of J. J . Berzelius, which at the time 
his work began were widely accepted as the true theory of the 
constitution of compound bodies, and opposed a unitary view 
to the dualistic conception of the Swedish chemist. In a paper 
on the atomic theory, published so early as 1826, he anticipated 
to a remarkable extent some ideas which are frequently supposed 
to belong to a later period ; and the continuation of these studies 
Jed him in the ideas about substitution (“ metalepsis ”) which 
were developed about 1839 into the theory (“ Older Type 
'J'heory ”) tliat in organic chemistry there tire certain types 
which remain unchanged even when their hydrogen is replaced 
by an equivalent quantity of a haloid element. Many of his 
well-known researches were carried out in support of these views, 
one of the nuist important being that on the action of chlorine 
on arctic acid to form trichloracetic acid — a derivative of e.ssen- 
tially the same character as the acetic acid itself. In the 1 826 paper 
he described his famous method for ascertaining vapour densities, 
and the rcdeterininations which he undertook by its aid of the 
atomic weights of carbon and oxygen proved the forerunners 
of a long series which included some thirty of the elements, 
the results being mostly published in 1 858-1860. He also devised 
a method of great value in the quantitative analysis tif organic 
substmices for the estimation of nitrogen, while the classification 
of organic compounds into homologous series was advanced 
as one consequence of his researches into the acids generated 
by the oxidation of the alcohols. Dumas was a prolific writer, 
and his numerous books, essays, memorial addresses, R'c., show 
him to have bei'ii gifted with a clear and graceful style. His 
earliest large work was a treatise on applied cliemistr>’ in eight 
volumes, the first of which was published in 1828 and the last 
twenty years afterwards. In the Essai de statique chimique des 
etres organises (1841), written jointly with J. B. J. I). Bous-sin- 
gault (1802-1887), he treated the chemistry of life, both plant and 
animal ; this book brought him into conflii'.t with Liebig, who 
conceived tliat some of his prior work had been appropriated 
without due acknowledgment. In 1824, in conjunction with 
J. V. Audouin and A. T. Brongniart, he founded the Anndrs 
dt's sdnu’cs naturelles, and from 1840 he W'as one of t!\e editors of 
the AmiaU'S de cliimie el de physique. As a teacher Dumas wiis 
much sought after for his lectures at the Sorbonne and other 
institutions both on pure and applied .science ; and he was one 
of the first men in France to realize the importance of experi- 
menlal lalxiratory teaching. 

DU MAURIER, GEORGE LOUIS PALMELLA BUSSON 

(1834-1896), British artist and writer, was born in Paris. His 
father, a naturalized British subject, was the son of emigres 
who had left France during the Reign of Terror and settled in 
D)ndon. In VeUr Ihbetson, the first of the three liooks which 
won (icorge Du Maurier late in life a reputation as novelist almost 
as great as he had enjoyed as artist and humorist for more than 
a generation, the author tells in the form of fiction the story of 
his singularly happy cliildhood. He was brought to London, in- 
deed, when three or four years old, and spent in Devonshire 
Terrace and elsewhere tw'o colourless years ; Inil vague memories 
of this period were suddenly exchanged one beautiful day in June 
— “ the first day of his conscious existence ” — for the charming 
realities of a hVenoh garden and “ an old yellow' house with green 
shutters and munsani roofs of slate.*' Here, at Pussy, with his 
“ gay and jovial father’' and his young English mother, the Ixiy 
spent “ seven years of sweet priceless home-life — seven times 
four changing seasons of simple genial prae-Tmperial French- 
ness.” The second chapter of Du Maiirier's life had for scene a 
Paris school, very much in the style of that “ Institution F. 
Brossard ” which he describes, at once so vividly and so sym- 
pathetically, in The Martian ; and like “ Barty Josselin’s ” 


j schoolfellow and biographer, he left it (in 1851) to study chemistry 
at University College, London, actually setting up as an analyti- 
cal chemist afterwards in Bucklersbury. But this was clearly 
not to be his metier, and the year 1856 found him once more in 
Paris, in the Quartier Latin this time, in the core of that art- 
world of which in Trilby, forty years later, he was to produce 
with pen and pencil so idealistic and fascinating a picture. 
Then, like “ Barty Josselin ” himself, he spent some years in 
Belgium and the Netherlands, experiencing at Antwerp in 1857, 
when he was working in the studio of van Lcrius, the one great 
misfortune of his life — the gradual loss of sight in his left eye, 
accompanied by alarming symptoms in his right. It was a period 
of tragic anxiety, for it seemed possible tliat the right eye might 
also become affected ; but this did not happen, and the dismal 
cloud was soon to show its silver lining, for, about Christmas- 
time 1858, there came to the forlorn invalid a copy of Punches 
Almanac, and with it the dawn of a new era in his career. 

There can be little doubt that the study of this Almanac, 
and especially of Leech's drawings in it, fired him with the 
ambition of making his name as a graphic humorist ; and it 
was not long after his return to London in i860 that he sent 
in his first contribution (very much in Leech’s manner) to 
Punch. Mark Lemon, then editor, appreciated his talent, and 
on Leech’s death in 1865 appointed him his .successor, counselling 
him with wise discrimination not to try to be “ too funny,” 
but “ to undertake the light and graceful business ” and be the 
“ romantic tenor ” in Mr Kinch’s little company, while Keene, as 
Dll Maurier puts it, “ with his magnificent highly-trained basso, 
sang the comic songs.” These respective roles the two artists 
continued to play until the end, seldom trespassing on each 
other's province ; the comic songs ” finding their inspiration 
principally in the life of the homely middle and lower middle 
classes, while the “ light and graceful business ” enacted itself 
almost exclusively in “good Society.*' To a great extent, 
also, Du Maurier had to leaN C outdoor life to Keene, liis weak 
siglit making it difficult for him to study and sketch in the 
open air and sunshine, thus cutting him off, as he records 
regretfully, from “ so much that is so j}opular, delightful and 
exhilarating in English country life ” hunting and shooting 
and fishing and tlie like. He contrived, liowcver, to give due 
attention to milder f firms of outdoor recreation, and turned to 
good account his familiarity with Hampstead Heath and F^otten 
Row, and his holidays with his family at Wliitby and Scar- 
borough, Boulogne and Dieppe. 

Of Du Maurier’s life during the thirty-six years of his connexion 
with Punch there is not, apart from his work as an artist, much 
to record. In the early 'sixties he lived at 85 Newman Street in 
lodgings, which he shared with his friend I^ioncl Henley, after- 
wards R.B.A., working hard at his Punch sketches and his more 
serious contributions to Once a Week and the Cornhill Magazine. 
After his marriage with Miss JCninia Wightwick in 1S62 he took 
a spacious and pleasant house near Hampstead Heath, in sur- 
roundings made familiar in his drawings. Shortly liefore he died 
he moved to a house in Oxford Square. About 1866 he struck 
out a new' line in his admirable illustrations to Jerrold’s Story of a 
Feather. In 1869 he realized a long-cherished aspiration, the 
illustrating of Tliackcray’s Esmond, and in 1879 he drew twelve 
additional vignettes for it, in the same year providing several 
illustrations for the Ballads. From time to time he sent pretty 
and graceful pictures to the exhibitions of the Royal Society of 
Painters in Water-Colour, to which he was elected in 1881. In 
1885 the first exhibition of his works at the Fine Art Society 
took place. Thus occupied in the practice of his art, spending 
his leisure in social intercourse with his many friends and at 
home with his growing family, hearing all the new singers and 
musicians, seeing all the new plays, he lived tlie happiest of lives. 
He died somewhat suddenly on the 8th of October 1896, and was 
buried in the Hampstead parish churchyard. He left a family 
of two sons — the elder, Major Guy Du Maurier (b. 1865), a 
soldier who became more widely know'n in 1909 as author of 
the military play An Englishman's Home, and the younger, 
Gerald, a well-known actor — ^and three daughters. 
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It is impossible, in considering Du Maurier's work, to avoid 
comparing it with that of Leech and Keene, the more so that 
in his little book on Social Pictorial Satire he himself has set forth 
or suggested the points both of resemblance and of difference. 
Like Keene, though Keene's marvellous technique was his 
despair, Du Maurier was a much more finished draughtsman tiian 
John Leech, but in other respects he had less in common with the 
younger than with the older humorist. He shows himself, in 
the best sense, a man of feeling in all his work. He is clearly 
himself in love with “ his pretty woman,” as he calls her — every 
pen-stroke in hw presentment of her is a caress. How affec- 
tionate, too, are his renderings of his fond young mothers 
and their big, handsome, simple-minded husbands ; his comely 
children and neat nurserymaids; even his dogs — his elongated 
dachshunds and magnificent St Bernards ! And how he scorns 
the snobs and philistines— Sir Gorgius Midas and Sir Pompey 
Bedell, Grigsby and Cadby, Soapley and Toadson ! How 
merciless is his ridicule of the aesthetes of the ’eighties — Maudle 
and Postlethwaite and Mrs Cimabue Brown ! Even to Mrs 
Ponsonby de Tomkyns, his most conspicuous creation, his 
satire is scarcely tempered, despite her prettiness. He shows 
up unsparingly all her unscrupulous little ways, all her cynical, 
cunning little wiles. Like Ixiech, lie revelled in the lighter 
aspects of life — the humours of the nursery, the drawing-room, 
the club, the gaieties of the country house and the seaside — 
without being blind to the tragic and dramatic. Just as I-t^ech 
could rise to tlie height of the famous cartoon “ General Fevrier 
turned Traitor,” so it was Du Maurier who inspired Tenniel in 
that impressive drawing on the eve of the Franco-German War, 
in which the shade of the great Najioh'on is seen warning back 
the infatuated emperor from his ill-omened enterprise. Jn his 
tender drawings in Ouce a Week, also, and in his occasional 
excursions into the grotesque in Punch, such as his picture of 
“ Old .Nickotin stealing away the brains of his devotees,” he has 
given ample proof of his faculty for moving and impressive art. 
The technique of Du Manner’s work in the 'eighties and the 
’nineties, though to the average man it seems a marvel of finish 
and dexterity, is considered by artists a falling off from what 
was displayed in some of his earlier Punch drawing.s, and 
especially in his contributions to the Cornhill Magazine and 
Once a Week. His later work is undoubtedly more mannered, 
more “ finicking,” less simple, less broadly effective. But 
it is to his fellow-craftsmen only and to experts that this is 
noticeable. 

A quaint tribute has been paid to the literary talt;nt shown 
in Du Manner’s inscriptions to his drawings by Mr F. Anstcy 
(Guthrie), author of Vice Versa, and Du Manner’s colleague on 
the staff of Punch. “ In these lines of letterpress,” says Mr 
Anstey, he has brought the art of precis-writing to perfection.” 
They are indeed singularly concise and to the point. Jt is the 
more curious, therefore, to note that in his novels, and even in 
his critical essays, Du Maurier reveals very different qualities : 
the precis- writer has become an improvisatore, pouring out his 
stories and ideas in full flood, his style changing with every mood 
— by turn humorous, eloquent, tender, gfiy, sometimes merely 
“ skittish,” sometimes quite .solemn, but never for long ; some- 
times, again, breaking into graceful and haunting verse. He 
writes with apparent artlessness ; but, in his novels at least, on 
closer examination, it is found that he has in fact exerted all 

his ingenuity to give them what such flagrantly untrue tales 

most require- -verisimilitude. It is hard to say which of the 
three stories is the more imf)ossil)le : that of Trilby, the tone-deaf 
artist’s model who becomes a prima donna, that of Barty Josselin 
and his guardian angel from Mars, or that of the dream-existence 
of Peter Ibbetson and the duchess of Towers. 'I'hey are all 
equally preposterous, and yet plausible. The drawings are 
cunningly made to serve the purpose of evidence, circumstantial 
and direct. These books cannot be criticized by the ordinary 
canons of the art of fiction. They are a genre by themselves, 
a blend of unfettered day-dream and rose-coloured reminiscence. 
For the dramatic version of Trilby by Mr Paul Potter Du Maurier 
would accept no credit. The play was produced in 1895 by 


Herbert Beerbohm Tree, at the Haymarket, with immense 
popular success. 

Some striking examples of Du Maurier's work for Once a Week 
and the Cornhill Magazine arc included in Glccson White's Pnglish 
Illustrators of the Sixties. The follow'ing is a list of the chief wtjrks 
wdiich he illustrated : Foxe's Booh of Martyrs (1865) ; Mrs Gaskcli's 
Wives and Daughters ; Jerrold’s Story of a B'uUher (1867) ; 

Owen Meredith's Lucile (i868) ; The Book of Drawing-room Plays, 
by H. Dalton (1868) ; Soomr or Later, by C. A. G. Brooke (1808) ; 
Thackeray's Esmond (1869 and 1879), and Ballads (1879) ; Misunder- 
stood, by Florence Montgomery (1874) ; Bound about the Islands^ by 
C. W. Scott (1874) : Hurlock Chase^ by G. E. Sargent (1870) ; Songs 
of many Seasons, by J. Browme (in collaboration) (18711) ; Pegasus 
Be- saddled, by li. C. J*ennell (1877) ; Ingoldsby Legends (in colla- 
boration), by R. Barliam (1877) ; Ptudenre, by E. C. Lillie (1882) ; 
As in a Looking-glass, by F. C. I’hillips (1889) ; Luke Ashleigh, by 
A. Elw'es (1891) : and his owm three novels, which appeared serially 
in Harpers Magazine: Peter Ibbetson (1892) ; Trilby (1894) ; The 
Martian (1897), and published alter his death. In 1897 also tliere 
was published, under the title English Society^ with an introduction 
by W. D. Howells, a collection of full-i»age drawings wiiicli he had 
contributed regularly to Harper’s Magazine. 

Some of his Punch drawings have been n?j)ro(liiced also in The 
Collections of Air Punch (1880) ; Society Pictures from Punch (1890) ; 
A Legend of Camelot (1890). To his Social Pictorial Satire (1890) 
reference has been made. He contributed two essays ujwn liook 
illustration to the Alagazine of Art (1890). Set? also tlu* Magazine 
of Art for 1892, for an article iiixm liis wtuk l)y W. Delaplaine .Scaill, 
with illustrations. Other vnliiiiies containing intorination al)ont l»is 
life and work are : The History of Punch, by M. II. Spi(>lii)ann ; In 
Bohemia with Du Alaurier, by Ft^lix Mosclieles ; Henry James's 
“Du Maurier and T.ondon Socitity,” Century Magazine (188;^); 
and “ Dll Mauru?r,“ Harper's Alagazine (Si‘])teinber 1897, June 
1899). Sec also Ku.skin’s Art of England, Lecture 5, I'enneH’s Pen- 
Drawing and Pen- Draughtsmen, ami Muther’s Modern Painting, 
vol. ii. (I*. \V. W.) 

DUMBARTON, a royal, municipal and police lairgli, seaport, 
and county town of Dumltartonshire, Scotland, situated on the 
river Lc;ven, near its confluence with the Glyde, 15.J m. \\\ by N. 
of Glasgow by the North British and CaI(‘donian mil ways. J^)p. 
(1891) 17,625 ; (1901) 19,985. The Alcliiitli (” hill of the (lyde ”) 
of the Britons, and l)unbreatan (” fort of the Britons ”) of the 
Celts, it was the capital of the district of Strathclyde. Here, too, 
the Romans had a naval station whicli they called Theoilosia. 
Although thus a place of great antiquity', the history of the town 
praf’tically centre.s in that of the successive fortresses on the Rock 
of Dumbarton, a twin-peaked mount, 240 ft. high and a mile 
in circumference at the base. The fortress wtis oftifii l)esieged 
and sometimes taken, the Piets seizing it in 736 and the Northmen 
in 870, but the most effectual surpri.se of all was that accom- 
plLshed, in the intere.sts of the young King Jarne.s VJ., by Thomas 
Crawford of Jordanhill on March 31, 1571. The castle was 
held by Quetai Mary's adherents, and as it gave them free com- 
munication with France, its capture was deemed t:oenlial. 
Crawford decided to clinil) the highest [)(>int, concluding that, 
owing to its imagined security, it would bi; carelessly guarded. 
Favoured with a dark and foggy night the party 150 men and 
a guide reached the first ledge of rock undiscovered. In scaling 
the second precij)ice one of the men was seized with an epileptic 
fit on the ladder. Crawford liourid him to the ladder and then 
turned it over and was thus enabled to ascend to the summit. 
At this moment the alarm was given, but the sentinel and the 
sleepy soldiers were .slain and the cannon turned on the garrison. 
Further resistance being useless, the i:a::tle was surrendered. 
During the governorship of Sir John Menteith, W illiam Wallace 
was in 1305 imprisoned within its walls liefore he was removed 
to London. The higher of the two pitaks is known as Wallace’s 
seat, a tower, pcrhap.s the one in which he was incarcerated, 
being named after him. On the portcullis gateway may still be 
.seen rudely carved heads of W’allace and his betrayer, the lalter 
with his finger in his mouth. Queen Mary, when a child, resided 
in the castle for a short time. It is an ugly barrack-like structure, 
defended by a few obsolete guns, although by the Union Treaty 
it is one of the four fortresses that must be maintained. The rock 
itself is ba.salt, with a tendency to columnar formation, and some 
parts of it have a magnetic quality. 

The town arms are the elephant and castle, with the motto 
Fortitudo et fidelitas. Dumbarton was of old the capital of the 



66o DUMBARTONSHIRE 


earldom of I-.ennox, but was given up by Earl Maldwyn to Alex- 
ander II., by whom it was made a royal burgh in 1221 and 
declared to be free from all imposts and burgh taxes. l.Ater 
sovereigns gave it other privileges, and the whole were finally 
confirmed by a charter of James VI. It had the right to levy 
customs and dues on all vessels on the Clyde between 1 -och Long 
and the Kelvin. “ Offers dues ” on foreign ships entering the 
(!lyde were also exacted. In 1700 these rights were transferred 
to Glasgow by contract, but were afterwards vested in a special 
trust created by successive acts of parliament. 

Most of the town lies on the left bank of the Leven, which 
almost converts the land here into a peninsula, but there is 
communication with the suburb of Hridgend on the right bank 
by a five-arched stone bridge, 300 ft. long. The public buildings 
include the Burgh Hall, the academy (with a graceful steeple), 
the county buildings, the Denny Memorial, a Literary and a 
Mechanics’ institute, Masonic hall, two cottage hospitals, a fever 
hospital, a public library and the combination poorhouse. There 
are two public parks — Broad Meadow (20 acres), part of ground 
reclaimed in 1859, and I-«vengrove (32 acres), presented to the 
corporation in 1885 by Peter Denny and John McMillan, two ship- 
builders who helped lay the foundation of the town’s present 
prosperity. The old parish kirkyard was closed in 1856, but a fine 
c(;metery was constructed in its place outside the town. Dum- 
barton is controlled by a provost and a council. With Port- 
Glasgow, Renfrew, Rutherglen and Kilmarnock it unites in 
returning one member to parliament. The principal industry 
is shipbuilding. The old staple trade of the making of crown 
glass, begun in 1777, lapsed some 70 years afterwards when the 
glass duty was abolished. There are several great engineering 
works, besides iron and brass foundries, saw-mills, rope-yards 
and sail-making works. There are quays, docks and a harlxiur 
at the mouth of the Leven, and a pier for river steamers runs out 
from the Castle rock. The first steam navigation company was 
established in Dumbarton in 1815, when the “ Duke of Welling- 
ton ” (built in the town) plied betw’ccn Dumbarton and Glasgow. 
But it was not till 1844, consequent on the use of iron for vessels, 
that shipbuilding became the leading industry. 

DUMBARTONSHIRE, a western county of Scotland, bounded 
N. by Perthshire, E. by Stirlingshire, S.E. by Lanarkshire, 
S. by the Clyde and its estuary, and W. by Loch Long and 
Argyllshire. There is also a detached portion, comprising the 
parish of Kirkintilloch and part of that of Cumbernauld enclosed 
between the shires of Stirling and Lanark. This formerly formed 
part of Stirlingshire, but was annexed in the 14th century when 
the earl of Wigtown, to whom it belonged, i)ecame heritable 
sherifT of Dumbsirtonshire. Dumbartonsliire has an area of 
170,762 acres or 267 sq. m. The north-west and west are 
mountainous, the chief summits being Ben Vorlich (3092 ft.), 
Ben Vane (3004), Dounc Hill (2409), Bcinn Chaorach (2338), 
Bcinn a Mhanaich (2328), Bcinn Eich (2302), Cruach ant Suthein 
(2244), Ben Reoch (2168), Beinn Tharsuinn (2149), Bcinn Dubh 
(2018), Balcnock (2092) and Tullich Hill (2075). In the south 
are the Kilpatrick Hills, their highest points being Duncomb 
and Fynloch (each 1313 ft.). The ('lyde, the Kelvin and the 
l.cven are the only rivers of importance. The Leven flows out 
of Twoch Lomond at Balloch and joins the Clyde at Dumliarton 
after a serpentine course of alxiut 7 m. Most of the other 
streams are among the mountains, whence they find their way 
to Loch I^^mond, the principal being the Inveruglas, Douglas, 
Luss, Finlas and Fruin. Nearly all afford good sport to 
the angler. Of the inland lakes by far the largest and most 
magnificent is Loch liOmond (^.».). The boundary between the 
shires of Dumbarton and Stirling follows an imaginary line 
through the lake from the mouth of Endrick Water to a point 
opposite the isle of Vow, giving alxiut two-thirds of the loch 
to the former county. Loch Sloy on the side of Ben Vorlich is a 
long, narrow lake, 812 ft. above the sea amid wild scenery. 
From its name the Macfarlanes took their slogan or war-cry. 
The shores of the Gareloch, a salt-water inlet 6^ m. long and 1 m. 
wide, are studded with houses of those whose business lies in 
Glasgow. Garelochhead has grown into a favourite summer 


resort ; Clynder is famed for its honey. The more impor^t 
salt-water inlet. Loch Long, is 17 m. in len^h and varies in width 
from 2 m. at its mouth to about i a mile in its upper reach. It 
is the dumping-place for the dredgers which are constantly at 
work preserving the tide-way of the Clyde from Dumbarton 
to the Broomielaw — its use for this purpose being a standing 
grievance to anglers. The scenery on both shores is very beauti- 
ful. Only a mile separates Garelochhead from Loch I^ng, and 
at Arrochar the distance from Tarbet on Loch Lomond is barely 
1} m. Nearly all the glens are situated in the Highland part 
of the shire, the principal being Glen Sloy, Glen Douglas, Glen 
Luss and Glen Fruin. The last is memorable as the scene of 
the bloody conflict in 1603 between the Maegregors and the 
Colquhouns, in which the latter were almost exterminated. It 
was this savage encounter that led to the proscription of the 
Maegregors, including the famous Rob Roy. 

Geology . — Like the other countic.s along the eastern border of the 
Highlands, Dumbartonshire is divided geologically into two areas, 
the boundary between the two being defined by a line extending 
from Rossdhu on T.och Lomond south-west by Row and Koseneath 
to Kilcreggan. The mountainous region lying to the north of this 
line is composed of rocks belonging to the mctamorphic series of the 
Eastern Highlands and representing .several of the groups met with 
in the adjoining counties of Perth and Argyll. Immediately to 
the north of the Highland border the Aberfoyle slates and grits 
appear, repeated by isoclinal folds trending north-east and soiith- 
wc.st and dipping towards the north-wi'st. These are followed by 
a great develo])ment of the Ben I^'di grits and schists- the repre- 
sentatives of the Beinn Bheula grits and albite schists of Argyllshire, 
which, by means of ra])id plication, spread over the high grounds 
northwards to bt^yond the head of I.x>ch Lomond. Along the line 
of section between Luss and Ardlui ini]X^rtant evidence is obtained 
of the gradual increase of mctamor|)hism as we proceed northwards 
from the Highland border. I'lie original clastic characters of the 
strata arc obscured and the rocks between Arrochar and Inverarnan 
in (lien Falioch merge into quartz-biotite gncis.ses and ali.>ite .schists. 
In the extreme north between Ardlui and the head of Glen Fync in 
Argyllshire there is a large development of plutonic rocks ])iercing 
the Highland schists and producing marked contact metaniorphism. 
Thc.se range from acid to ultrabasic types and include granite, 
augite-diorite, ])icritc and ser^^entine. On the hill-slopes to the 
we.st of Ardlui and Inverarnan the diorite appears, while farther 
we.st, between the watershed and Glen Fyiu?, there is a large ma.ss of 
granite. Boulders of plutonic rocks from this area have been widely 
distributed by the ice during the glacial period. Immediately to 
the south of the Highland border line there is a belt of Upper' Old 
Red Sandstone strata wdiich stretches from the shores of Loch 
Lomond westwiinls by Helensburgh and Koseneath Castle to Kil- 
creggan. These sandstones and conglomerates are succeeded by 
the sandstones, shales, clays and cemcntstoncs at the base of the 
Carl)onifcrous formation which occupy a narrow strip between 
Loch Lomond and Gareloch and are cut off by a fault along their 
south-east margin. East of this dislocation there is a belt of Ix)wcr 
Old Red Sandstone strata extending from the mouth of the Endrick 
Water south-westwards by Balloch to the .shore of the Clyde west 
of Cardross, which is l>ounded on either side by the upper divi.sion 
of that system. Still farther east beyond Dumbarton the Upper Old 
Red Sandstone is again surmounted by the representatives of the 
Cementstonc group, which arc followed by the lavas, tulTs and 
agglomerates of the Kirkj>atrick Hills, intercalated in the C^lciferous 
Sandstone series. Hero the terraced features of the volcanic plat(*au, 
produced by the denudation of the successive flows is well displayed. 
Eastwards by Kilpatrick and Bcarsden to the margin of the county 
near Maryhill the rocks of Calciferous Sandstone age are followed 
in normal' order by the Carboniferous Limestone .scries; the Hurlct 
Liinc.stone and Hurlet C^al of the lower limestone group being 
prominently developed. In the detached portion of the county 
lietwecn Kirkintilloch and Cumbernauld there is an im]X)riant 
coalfield embracing the seams in the middle or coal-bearing group 
of the Carboniferous Limestone series. In this county there are 
several .striking examples of the cast and west doleritc dykes which 
are probably of late Carboniferous age. These travcr.se the High- 
land .schists between Loch Long and Loch lx>mond, the Old Red 
Sandstone area between Alexandria and the Blane Valley, and the 
CarlK>nifcrou.s tract near Cumbernauld. The ice which radiated 
from the Dumbartonshire Highlands moved south-east and cast 
towards the central plain of Carboniferous rocks. Hence the 
lx>u1der clay of the lowland districts is abundantly charged with 
boulders of schistose grit, slate, gneiss and granite derived from 
areas lying far to the north-west. Along the shores of the Clyde the 
broad terraced features indicate the limits of successive raised 
beaches. 

Climate and Agrietdture . — ^There is excessive rainfall in the 
Highlands, averaging 53 in. at Helensburgh up to nearly 70 in. 
in the north. The temperature, with an average for the year 
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of 47 J® F., varies from 38® in January to 58® in July, but in the 
valleys the heat in midsummer is often oppressive. The pre- 
vailing winds arc from the west and south-west, but easterly 
winds are frequent in the spring. Frosts are seldom severe, and, 
except on the mountains, snow never lies long. The arable lands 
extend chiefly along the (*lyde and the I-even, and are composed 
of rich black loam, gravelly soil and clay. From the proximity 
to Glasgow and other large towns the farmers have the double 
advantage of good manure and a ready market for all kinds of 
stock and produce, and under this stimulus high farming and 
dairying on a corfSiderable scale prosper. Black-faced sheep and 
Highland cattle are pastured on the hilly lands and Cheviots 
and Ayrshires on the low grounds. Oats and wheat are the 
principal cereals, but barley and potatoes in abundance, and 
turnips and beans are also grown. 

Other Industries. — Turkey-red dyeing has long been the 
distinctive industry of the county. The water of the Leven being 
not only constant but also singularly soft and pure, dyers and 
bleachers have constructed works at many places in the Vale of 
licvcn. Bleaching has been carried on since the early part of 
the 18th century, and cotton-printing at Ix‘vcnficld dates from 
1768. The establishments at Alexandria, Bonhill, Jamestown, 
Renton and other towns for all the processes connected with 
the bleaching, dyeing and printing of cottons, calicoes and other 
cloths, besides yarns, are conducted on the largest scale. At 
Milton the first power-loom mill was erected. The engineering 
works and shipbuilding yards at Clydebank are famous, and at 
Dumbarton there are others almost equally busy. The extensive 
Singer sewing-machine works are at Kilbowie, and the Clyde 
IVust barge-building shops are at Dalmuir. There are distilleries 
and breweries at l)untocher, Bowling, Dumbarton, Milngavie 
(pronounced Milguy) and other towns. In fact the Vale of Leven 
and the riverside towns cast of Dumbarton form a veritable 
hive of industry. In the detached portion, Kirkintilloch and 
Cumbernauld are seats of great activity in the mining of coal 
and ironstone, and there are besides chemical works and saw- 
mills in the former town. There is some fishing at Helensburgh 
and along the Gareloch. 

The populous districts of the county are served almost wholly 
by the North British railway. From llelensbiirgh to Inverarnan 
the Highland railway runs through scenery of the most diversified 
and romantic chara«*ter. The ("aledonian railway has access to 
Balloch from (ilasgow, and its system also traverses the detached 
portion. Portions of the Forth and Clyde Canal, which connects 
with the Clyde at Bowling, and was opened for traffic in 1775, 
pass through the shire. There is regular steamer communication 
between Glasgow and the towns and villages on the coast, and 
on Ix)ch Lomond steamers call at several points between Balloch 
and Ardlui. 

Population and Government . — The population of Dumbarton- 
shire in 1891 was 98,014 and in .1901 113,865, of whom 3101 
spoke both Gaelic and English and 14 Gaelic only. The principal 
towns, with populations in 1901, arc — Alexandria (8007), Bonhill 
(3333)^ Clydebank (21,591), Dumbarton (19,985), Duntocher 
(2122), Helensburgh (8554), Jamestown (2080), Kirkintilloch 
(11,681), Milngavie (3481), New Kilpatrick or Bearsden (2705) 
and Renton (5067). The county returns one member to parlia- 
ment. Dumbarton, the county town, is the only royal burgh, 
and belongs to the Kilmarnock group of parliamentary burghs. 
The municipal and police burghs are Clydelxuik, Cove and Kil- 
creggan, Dumbarton, Helensburgh, Kirkintilloch and Milngavie. 
Dumbartonshire forms a sheriffdom with the counties of Stirling 
and Clackmannan, and there is a resident sheriff-substitute at 
Dumbarton, who sits also at Kirkintilloch. The shire is under 
school-board jurisdiction, but there are several voluntary .schools, 
besides St Peter’s Roman Catholic College in New Kilpatrick. 
Science, art and technical classes are subsidized out of the whole 
of the county “ residue ” and, if necessary, out of part of the 
burgh “ residue ” also. Agricultural lectures and the travelling 
expenses and fees of county students at Glasgow Technical 
College are also paid for from the same source. 

History . — ^The country is rich in antiquities connected with 
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the aborigines and also with the Romans. The Caledonians and 
Piets have left their traces in rude forts and tumuli, but of greater 
interest are remains in several places of the wall of Antoninus, 
built from the Forth to the Clyde, and running along the north 
of the detached portion of the shire and through the south-eastern 
comer of the county to Kilpatrick. Other Roman relics have 
been found at Duntocher, Cumbernauld and elsewhere. The 
shire forms part of the old Scottish territory of Lennox 
(Levenachs, “ fields of the Leven ”), which embraced the Vale of 
the Leven and the basin of Loch Lomond, or all modern Dum- 
bartonshire, most of Stirling and parts of the shires of Renfrew 
and Perth. It gave the title of the earldom created in 1174 by 
William the Lion and of the dukedom conferred by Charles li. 
on his natural son, Charles, duke of Richmond and Lennox. 
In 1702 the Lennox estates were sold to the marquis of Montrose. 
The captive Wallace was conveyed in chains to Dumbarton 
Castle, whence he was taken to his death in London. Robert 
Bruce is said to have mustered his forces at Dullatur prior to the 
battle of Bannockburn, and died at (!ardross Castle in 1329. 
Tfie Covenanters in their flight from the bloody field of Kilsyth, 
where in 1645 Montrose had defeated them with great slaughter, 
made their way through the southern districts. When the Forth 
and Clyde Canal was being excavated swords, pistols, and other 
weapons dropped by the fugitives were found at Dullatur, 
togetlier with skeletons of men and horses. In the Highland 
country the clans of Maegregor and Macfarlane made their 
home in the fastnesses, whence they descended in raids iqion 
the cattle, the goods and sometimes the persons of their ].owland 
neighbours. 

Svv J. Irving, History of Dumhartnnshira (Dimibcirtoii, iSOo) ; 
Book of Dumbartonshire (Edinburgh, 1879); Sir VV. Frasi*r, Chiefs 
of Colquhottn (Edinburgh, 18O9) ; The J.ennox (h-dinburgli., 1874) ; 
D. Macluod, Castle and Town of Dumbarton (Dumbarton, 1877) ; 
Dumbarton (Dumbarton, 1884); Dumbarton : Aiu icnt and Modern 
(Glasgow, 1893) ; Ancient Becords of Dumbarton (Dumbarton, 1896) ; 
J. Glen, History of Dumbarton (Dumbarton, 

DUMB WAITER,' a small oblong or circular table to hold 
re.serve plates, knives and forks, and other necessaries for a meal. 
This piece of furniture originated in England towards the end 
of the j8th century, and some excet;diugly elegant examples 
were designed hy Sheraton and his school. They were usually 
circular, with three diminishing tiers, sometimes surrounded by 
a continuous or interrupted pierced gallery in wood or brass. 
The smaller varieties are now much usi;d in England for the dis- 
play of small silver objects in drawing-rooms. 

DUM-DUM, a town and cantonment in British India at the 
head of an administrative subdivision in the district of the 
Twenty-four Parganas, in the presidency division of Bengal, 
with a station on the Eastern liengal railway, 4i m. N.h'.. of 
Calcutta. It was the headquarters of the Btmgal artillery from 
1783 to 1853, when they were transferred to Meerut as a more 
central station ; and its possession of a cannon foundry and a 
percussion-cap factory procured for it the name of the Woolwich 
of India. The barracks — still occupied by small detachments — 
are brick-built and commodious ; and among the other buildings 
are St Stephen’s Protestant church, a Roman Catholic chapel, 
a European and native hospital, a large bazaar and an English 
school. The population in 1901 of North Dum-Dum was 9916, 
and of South Dum-Dum 10,904. It w'as at Dum-Dum that the 
treaty of 1757 was signed by which the nawab of Bengal ratified 
the privileges of the English, allowed Calcutta to be fortified, 
and bestowed freedom of trade. On the 7th of December i()o8 
a serious explosion occurred by accident at the Dum-Dum 
arsenal, resulting in death or serious injury to about 50 native 
workmen. 

At the Dum-Dum foundry the hollow-nosed “ Dum-Dum ” 
(Mark IV.) bullets were manufactured, the supposed use of which 
by the British during the Boer War caused considerable comment 
in 1899. Their peculiarity consisted in their exfianding on 

^ TIio term “ diiml»," strictly meaning mute or deslitiilc of 
•Speech (see Dkap and Di'mu), is a])idied in tliis and otlier analogous 
cases (p.g. dumb-bell, dumb-barge) as connoting the absence of some 
normal capacity in the term with whicli it is associated. 



662 DUMESNIL- 

impact and thus creating an ugly wound, and they had been 
adopted in Indian frontier fighting owing to the failure of the 
usual type of bullets to stop the rushes of fanatical tribesmen. 
They were not, in fact, used during the Boer War. Other and 
improvised forms of expanding bullet were used in India and 
the Sudan, the commonest methods of securing expansion being 
to file down the point until the lead core was exposed and to 
make longitudinal slits in the nickel envelope. All these forms 
of bullet have come to be described colloquially, and even in 
diplomatic correspondence, as “ dum-dum bullets,” and their 
alleged use by Russian troops in the Russo-Japanese War of 
1904-1905 formed the subject of a protest on the part of the 
Japanese government. The proposals made at the second Hague 
C'onference to forbid the use of these bullets by international 
agreement were agreed to by all the powers except Great Britain 
and the United States. 

DUMESNIL, MARIE FRANQOISE (1713-1803), French actress, 
whose real name was Marchand, was born in Paris on the 2nd 
of January 1713. She began her stage career in the provinces, 
whence she was summoned in 1737 to make her debut at the 
Comedie Fran^^taise as Clytemnestre in en Tauride, 

She at once came into the front rank, playing Cleopatrc, Pht^dre, 
Athalie and Hermione with great effect, and when she created 
Mfjrope (1 743) Voltaire says that she kept the audience in tears 
for three successive acts. She retired from the stage in 1776, 
but lived until the 20th of February 1803. Her rival, Clairon, 
having spoken ill of her, she authorized the publication of a 
Memoir e de Marie Franfoise Dumcsnil, en reponse aux memoir es 
d^mppolyte Clairon (j8oo). 

DUMFRIES (Gaelic, “ the fort in the copse a royal and 
parliamentary burgli and capital of the county, Dumfriesshire, 
Scotland. It lies on the left bank of the Nith, about 8 m. from 
the Solway Firth and 81 ni. S.l^. of Glasgow by the Glasgow 8: 
South-Western railway. J*op. (1891) 16,675; (1901) 17,079. 
Dumfries is beautifully situated and is one of the handsomest 
county towns in Scotland. The churches and chapels of the 
Presbyterian and other communions are, many of them, fine 
buildings. St Michaers (.1746), a stately pile, was the church 
which Robert Burns attend<^d, and in its churchyard he was 
buried, his remains lieing transferred in 1815 to the magnificent 
mausoleum erected in the south-east corner, where also lie his 
wife, Jean Armour, and several members of his family. The 
Gothic church of Grey friars (j 866-1867) occupies the site partly 
of a Franciscan monastery' and partly of the old castle of 
the town. On the site of St Mary's (1837-1839), also Gothic, 
stood the small chapel raised by Ghristiana, sister of Robert 
Bruce, to the memory of her husband. Sir C'hristopher Seton, 
wh(» had been executed on the spot by Edward I. St Andrew's 
(1811-1813), ^be Romanesque style, is a Roman Catholic 
church, wliich also serves as the pro-cathedral of the diocese of 
Galloway. 

Besides numerous schools, there is an admirably equipped 
Academy. 'I’lie old infirmary building is now occupied by St 
Joseph’s (ollege, a commercial academy of the Marist Brother- 
hood, in connexion with which there is a novitiate for the training 
of members of the order for missionary service at home or abroad. 
In the middle of the market-place stands the old town hall, 
with red tower and cupola, known from its situation as the Mid 
Steeple, built by Tobias Bachup of Alloa (1708). The new town 
hall and post-office are near the uppermost bridge. The county 
buildings, in Biiccleuch Street, are an imposing example of the 
Scots Baronial style. To Mr Andrew Carnegie and Mr and Mrs 
M‘Kie of Moat House was due the free library. The charitable 
institutions include Moorhead’s hospital (1753) for reduced 
householders ; the Dumfriesshire and Galloway royal infirmary, 
dating from 1778, but now housed in a fine edifice in the northern 
Itiilian style ; the Crichton royal institution for the insane, 
founded by Dr James Crichton of Friars Carse, and supple- 
niented in 1848 by the Southern Counties asylum ; the new 
infirmary, a handsome building ; the cont^ious diseases 
hn.spital, the industrial home for orphan and destitute girls and a 
nurses’ home. The Theatre Royal, reconstructed in 1876, dates 
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from 1787. Burns composed several prologues and epilogues for 
some of its actors and actresses. Among other public buildings 
are the assembly rooms, St George’s hall, the volunteer drill hall, 
and the Crichton Institution chapel, completed at a cost of 
£30,000. The corporation owns the water supply, public baths 
and wash-houses and the gasworks. In front of Greyfriars 
church stands a marble statue of Bums, unveiled in 1882, and 
there is also a monument to Charles, third duke of Queensberry. 
The Nith is crossed by three bridges and the railway viaduct. 
The bridge, which is used for vehicular traffic, dates from 1790- 
1794. Devorgilla’s bridge, below it, built of stone in 1280, 
originally consisted of nine arches (now reduced to three), and 
is reserved in spite of its massive appearance for foot passengers 
only, as is also the suspension bridge opened in 1875. 

Dumfries, Annan, IHrkcudbright, I-ochmaben and Sanquhar — 
the “ Five Carlins ” of Burns’s Election Ballads — combine to 
return one member to Parliament. As a parliamentary burgh 
Dumfries includes Maxwelltown, on the opposite side of the river, 
which otherwise belongs to Kirkcudbrightshire. 

The leading industries comprise manufactures of tweeds, 
hosiery, clogs, baskets and leather, besides the timber trade, 
nursery gardening and the making of machinery and iron 
implements. Dumfries markets for cattle and slieep, held weekly , 
and for horses, held five times annually, have always ranked with 
the best, and there is also a weekly market for pork during the 
five months lx?ginning with November. The sea-borne trade is 
small compared with what it was before the railway came. 

Although Dumfries was the site of a camp of the Selgovian 
Britons, nothing is known of its history until long after the 
withdrawal of the Romans. William the I-ion (d. 1214) made 
it a royal burgh, but the oldest existing charter was granted by 
Robert II. in 1395. The town became embroiled in the struggles 
tliat ended in the independence of Scotland. It favoured the 
claims to the throne, first of John Baliol — whose mothc*r Devor- 
giUa, daughter of Alan, lord of Galloway, had done much to 
promote its prosperity by building the stone bridge over the Nith 
— and then of the Red Comyn, as against those of Robert Bruce, 
who drew his support from Annandale. When Edward 1 . 
besieged Carlaverock Castle in 1300 he lodged in the Franciscan 
monastery, which, six years lattT (10th of February 1306), was 
the scene of the murder of Comyn (see Robekt the BkircE). 
From this time to nearly the close of the i6th century the burgh 
was exposed to frequent raids, both from freebooters on the 
English side and from partisans of the turbulent chiefs — 
Douglases, Maxwells, Johnstones. The Scottish sovereigns, 
liowever, did not wholly neglect Dumfries. James IV., James V., 
Mary and her son each visited it. James VI. was royally enter- 
tained on the 3rd of August 1617, and afterwards presented the 
seven incorporated trades with a silver gun to encourage the 
craftsmen in the practice of musketry. The competition for this 
cannon-shaped tube, now preserved in the old town hall, took 
place annually — with a great festival every seven years — until 
1831. John Mayne (1759-1836), a native of Dumfries, com- 
memorated the gathering in an excellent humorous poem 
called ‘‘The Siller Gun.” Though in .sympathy with the 
('ovenanters, the town was the scene of few incidents compiu-able 
to those which took place in the northern parts of the shire. 
The Union with Engkmd was so unpopular tliat not only did the 
provost vote against the measure in the Scottish parliament, 
but the articles were burned (20th of November 1706) at the 
Market Cross by a body of Cameronians, amidst the approving 
cheers of the inhabitants. In both 1715 and 1745 Dumfries 
remained apathetic. Prince Charles Edward indeed occupied 
the town, holding his court in a building afterwards knowm as 
the Commercial Hotel, levying £2000 tribute money and re- 
quisitioning zooo pairs of shoes for his Highlanders, by w'ay of 
punishing its contumacy. But, in a false alarm, the Jacobites 
suddenly retreated, and a few years later the town was reimbursed 
by the State for the Pretender’s extortions. The most interesting 
event in the history of Dumfries is its connexion with Bums, 
for the poet resided here from December 1791 till his death on 
the 2ist of July 1796. The house in which he ffied is still standbg. 
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The picturesque ruins of Carlaverock Castle — the “ Ellan- 
gowan ” of Guy Mannering — are 8 m. to the south. Above the 
entrance are the arms of the Maxwells, earls of Nithsdale, to whose 
descendant, tlie duchess of Norfolk, it belongs. The castle, which 
is in an excellent state of preservation, is built of red sandstone, 
on the site of a fortress supposed to have been erected in the 6th 
century, of which nothing now remains. In plan it is a triangle, 
protected by a double moat, and has round towers at the angles. 
Part of the present structure is believed to date from 1220 and 
once sheltered William Wallace. It withstood Edward I.’s 
siege in 1300 for t^o days, although garrisoned by only sixty men. 
In the troublous times that followed it often changed hands. In 
1570 it fell into disrepair, but was restored, and in 1641 was 
besieged for the last time by the Covenanters. 

A mile and a half to the north-west of Dumfries lies Lincluden 
Abbey, “ an old ruin,” says Burns, “ in a sweet situation at 
the confluence of the Cluden and the Nith.” Originally the abbey 
was a convent, founded in the 12th century, but converted two 
centuries later into a collegiate church by Archibald, earl of 
Douglas. The remains of the choir and south transept disclose 
rich work of the Decorated style. 

DUMFRIESSHIRE, a border county of Scotland, bounded 
S. by the Solway Firth, S.E. by Cumberland, E. by Roxburgh- 
shire, N. by the .shires of Imiark, Peebhis and Selkirk, and W. 
by Ayrshire and Kirkcudbrightshire. Its area is 686,302 acres 
or 1072 sq. m. The coast line measures 21 m. The county 
slopes very gradually from the mountainous districts in the 
north down to the sea, lofty hills alternating in parts with 
stretches of tableland or rich fertile holms. At various points 
within a few miles of the Solway are tracts of moss land, like 
Craigs Moss, Locliar Moss and Longhridge Moor in the west, and 
Nutberry Moss in the east, all once under water, but now largely 
reclaimed. The principal mountiiins occur near the northern 
boundaries, the highest being White Coomb (2695 ft.), Hart 
Fell (2651), Saddle Yoke (2412), Swatte Fell (2389), Tnwther 
Hills (2377), Queensbcriy^ (2285), wJiich gives his .secondary title 
to the duke of Buccleuch and the title of marquess to a branch 
of the house of Douglas, and Ettrick Pen (2269). The three 
longest rivers are the Nith, the Annan and the ICsk, the basins 
of which form the great dales by which the county is cleft from 
north to south — Nithsdale, Annandale and l^lskdale. From the 
point where it enters Dumfriesshire, 16 m. from its source near 
Enoch Hill in Ayrshire, the course of the Nith is mainly south- 
easterly till it enters the Solway, a few miles below Dumfries. 
Its total length is 65 m., and its chief aflluents are, on the right, 
the Kello, h^uchan. Scar, Cluden and Cargen, and, on the left, 
the (!raw'ick, C'arron and Cam pie. 'llie Annan rises near the 
Devil's J 3 ecf Tub, a remarkable chasm in the far north, and 
after flowing about 40 m., mainly in a southerly course, it enters 
the Solway at Barnkirk headland. It receives, on the right, 
the Kinnel (reinforced by the Ae), and, on the left, the Moffat, 
the Dryfe and the Milk. From the confluence of the White Esk 
(rising near Ettrick Pen) and the Black Esk (rising near Jock’s 
Shoulder, 1754 ft.) the Esk flows in a gradually .south-easterly 
direction till it crosses the Border, whence it sweeps to the S.W’'. 
through the extreme north-western territory of Cumberland 
and falls into the Solway. Of its total course of 42 m., 12 belong 
to the White Esk, 20 are of the Esk proper on Scottish soil and 
10 are of the stream in its English course. On the right the 
Waiichope is the chief affluent, and on the left it receives the 
Megget, Ewes, Tarras and Line- the last being an English 
tributary. Other rivers are the Lochar (18 m.), the Kirtle 
(17) and the Sark (12), all flowing into the Solway. For one 
mile of its course the Esk, and for 7 m. of its course the Sark, form 
the boundaries between Dumfriesshire and Cumberland. I^ch 
Skene in the north (1750 ft. above the sea), the group of lochs 
around Lochmaben, and Ix)ch Urr in the west, only part of 
which belongs to Dumfriesshire, are the principal lakes. There 
are few glens so named in the shire, but the passes of Dalveen, 
Enterkin and Menock, leading up from Nithsdale to the Lowther 
and other hills, yield to few glens in Scotland in the wild grandeur 
of their scenery. For part of the way Enterkin Pass runs 


between mountains rising sheer from the bum to a height of 
nearly 2000 ft. Loch Skene finds an outlet in Tail Burn, the 
water of w'hich at a short distance from the lake leaps from a 
height of 200 ft. in a fine waterfall, known as the Grey Marc’s 
Tail. A much smaller but picturesque fall of the same name, 
also known as Crichope Linn, occurs on the Crichope near 
Thornhill. Mineral waters are found at Moffat, Hartfell Spa, 
some three miles farther north, Closebum and Brow on the 
Solway. 

Geology. —The greater portion of the county of Dumfries ])elongs 
to the Silurian tableland of the south of Scotland wiiich contains 
representatives of all th(^ divisions of that system from the Arenig 
to the Ludlow rocks. By far the largest area is occii]ued by strata 
I of Tarannon and Llandovery age which cover a belt of "country 
from 20 25 m. across from Driimlanrig Castle in the north to 

I Torthorwald in the south. Consisting of massive grits, sometimes 
conglomeratic, gn?yw'ackes, flags and sliales, these beds are re]>eal»‘d 
by inniiintrrabJe Itilds fre<iuenlly inverled, striking N.E. and S.W. 
and usually dipping tow’ards tlio N.W. In the midst of this belt 
there are lenticular bands of older strata of .Arenig, Llandeilo, 
('anidoc and Llandovery age composed of line .sediments such as 
cherts, black and grey sliales, white clays and flags, wliich come 
to the surface along anticlinal folds and yield abiiiulant gra(>tolites 
characteristic of tlie.se divisions. These black shale bands are 
typically developed in MolTatdali;; indeed Ihe Ihrej? typical sections 
chosen by ITofessor l-apworth to illuKtrab* his three great groups 
- (1) the Glenkill shales (Upper Llandeilo), (2) the llarlleil shales 
((^aradoc), (3) Birkhill shales (Lower T.Iaiidovery) - occur respectively 
in the Glenkill J 3 urn north of Kirkmichael, 011 flartlell and in J )(»bbs 
T.inn near St Mary's fxich in the basin of flu* rivtu* .Annan. In the 
extreme N.W. of tlur county between Drumianrig Castle and 
Dalveen Bass in the S. and tlie Spango and Kello Wat(?rs on Ihe 
N., there is a broad developnuait of Ajirnig, Llandeilo aud Caradoc 
strata, lepreseiited by Itadiolarian clu'its, blatik shales, grits, con- 
glomerabw, greywacki.*s and shales which rise from underneath llui 
central Tarannon belt and art' rejieated by inniimeral))e folds. In 
the cores of the arches of Anriiig clierls thine are diabase lavas, 
tuffs and aggJomerativs which an? !y])ically repn?senled on Bail Hill 
E. of Kirkconni*!. Along tJie southern margin of tlie Tarannon bell., 
the Wenlock and Ludlow rocks follow in normal order, the boundary 
between the tw^o being defined by a line extending from the head of 
the Ewes Water in Eskdale, S.W. by Lockerbie to MoiiswaJd. Tlu-se 
consist of greywackes, flags and .sliales with bands of dark graptolite 
.shales, the finer sediments being often well cleaved. 'I liey are lilic- 
wise re]>eate<l by inverted fokls, the axial ]»lanes being usually 
inclined to the S.E. 'J“he Silurian tableland in the N.W. of the 
county is pierced by intrusive igneous rocks in the form of dikes and 
bf)s.se.s, W'hich are regarded as of Lowt.r (^Id .Bed Saiu .1 stone age. 
Of the..se, the granite mass of S]iango Water, N.E. of Kirkconnel, is 
ail excellent example. Along the N.W. margin ol the county, on the 
N. side of the fault I>oumIing the Silurian tabh-land, the Lower 
Old Red Sandstone occurs, where it consists of sandstones and con- 
glomerates associated willj coiitemporaneoiis volcanic rocks. 'I Iji.* 
Upper Old Keel Sandstoni? forms a narroiv stri]) on the .south side 
of the Silurian tabJi-laiid, re.stiiig nnconforniably on the Silurian 
rocks and pa.s.sing ii])wards into the CarboiiileioMs formation. It 
stretches from tJie county boundary E. of the Ewes AX'ali r, S.W. 
by Laiigbolin to iiiiTeiiswark. .Along this line tlirse l.'pper Red 
.saiKl.stones and .shales an.? overlaid by a thin zone of voh aiiic rocks 
which i»oint to contem]>oraneous volcanic aclion in this n.'gioii at 
the beginning of the Carbonilerous period. Some of tlie vents from 
which these igneous materials may liavi^ bei?n discharged arc found 
along the watershed between J.id(Ie.stlale and 'J'lrviotdale in Rox- 
burghshire,. The strata of ('arlionileroiis agi? are found in three 
areas ; (t) between Sainpihar and KiiUconnel, (2) at (’losebuin near 
Thornhill, (3) in the cJi.strict between Liddcsdale ami Ruthw(?ll. 
In the first two instances (Sani|iihar and Thornhill) the ('aiboaifiTous 
.sediments lie in hollows worn out ol the old Silurian tableland. J 11 the 
Saiicjuhar basin the st rata belong to the (. oal .Measures, ami include 
several valuable coal .si?ains which are ])rob...bIy the soul hern pro- 
longations of tin? Tm?nibers of this division in Ayrshire. At the 
S.E. limit of the Sanquhar Coalfield then* an- patclu-.s of the Car- 
lioniferous Lime.stone series, but tow'ards the N. lhe.se are overJajipetl 
by the t:oal Measures whicli thus rest directly on the Silurian plat- 
form. At Closebnrn and Barjarg then^ an? beds of marine limestone, 
associated with sandstom*s and shales whicli probably represent 
marine bands in the (‘aiboiiilerous Limestone series. The most 
important development of Carboniferous slrata occurs brtweeii 
.Lidde.sdalc and Ruthwc?ll. In the valleys of the Liddel ami tlie E.sk 
the following zones are reprc.sented, which arc given in ascending 
order: (t) Tht? Whita Sandstone, (2) the Cementstone group, (3) 
the Fell Sandstones, (4) the Glcncartholni volcanic group, (5) Marino 
limestone group with Coal-seams, (6) Millstone Grit, (7) Rowanburn 
coal group, (8) Byrebnni coal group, (9) Red Sandstones of Canonbie 
yielding plants characteristic of the Up|K;r Coal Measures. The coal- 
.seams of the Rowanburn field have been cdiicfly wrought, and in 
view of their exhaustion bores have been sunk to prove the coals 
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beneath the red sandstone of upper Carboniferous age. From a 
palaeontological point of view the GIcncartholm volcanic zone is of 
special interest, as the calcareous shale associated with the tufis has 
yielded a large number of new species of fishes, decapcKl crustaceans, 
phyllopods and scor^uons. The Triassic rocks rest unconformably 
on all oldftr formations within the county. In the tract along the 
Solway 1^'irth they repost; on the folded and eroded edges of the 
Carboniferous strata, and when tniced westwards to the Dumfries 
basin they rest directly on the Silurian platform. They occur in 
five areas, (i) between Annan and the mouth of the Esk, (2) the 
Dumfries basin, (3) the Thornhill basin, (4) at Lochmaben and Corn- 
cockle Moor, (5) at Moffat. The strata consist of breccias, false- 
bedded sancislones and marls, the sandstones being extensively 
quarried for building purposes. In the .sandstones of CUirncocklc 
Moor reptilian footprints have been obtained. In the Thornhill 
basin there is a thin zone of volcanic rocks at the base of this series 
which are evidently on the horizon of the lavas btmeath the Mauch- 
line sandstones in Ayrshire. In the Samiuhar basin there are small 
outliers of lavas probably of this age and several vents tilled with 
agglomerate from which these igneous materials in the Thornhill 
bi'isin may have been derived. There arc .several striking examjdcs 
of basalt dike.s of Tertiary age, one having been traced from the 
L(;ad Hills south-east by Moffat, across Eskdalemuir to the English 
border. 

Climate and Industries . — The climate is mild, with a mean 
yearly temperature of 48° F. (January, 38*5°; July, 59*5®), 
and the average annual rainfall is 53 ins. Towards the middle 
of the 18th century farmers began to niise stock for the south, 
and a hundred years later 20,000 head of heavy cattle were 
sent annually to the lilnglish markets. The Galloways, which 
were the breed in vogue at first, have been to a large extent 
replaced by shorthorns and Ayrshire dairy cattle. Sheep 
breeding, of later origin, has attained to remarkable dimensions, 
the walks in the higher hilly country being given over to Cheviots, 
and the richer pasture of the low-lying farms being reserved 
for half-bred lambs, a cross of Cheviots and Lciccstcrs or other 
long-woolled rams. Pig-feeding, once important, has declined 
before the imports of bacon from foreign countries. Horse- 
breeding is pursued on a considerable scale. Grain crops, of 
which oats are the principal , show a downward tendency. Arable 
farms range from 100 acres to 300 acres, and pastoral from 
300 to 3000 acres. 

In general the manufactures are only of local importance and 
mostly confined to Dumfries and a few of the larger towns. 
Langholm is famous for its tweeds ; breweries and distilleries 
are found at Annan, Sancpibar and elsewhere ; some shipping 
is carried on at Annan and Dumfries ; and the salmon fisheries 
of the Nith and Annan and the Solway Firth are of value. 

Communications.— Tht Gla.sgow South-Western railway 
from Glasgow to Carlisle runs through Nithsdale, practically 
following the course of the river, and lower Annandalc to the 
Lorder. The Caledonian railway runs through Annandale, 
throwing off at Heattock a small branch to Moffat, at Lockerbie 
a cross-country line to Dumfries, and at Kirtlebridge a line 
that ultimately crosses the Solw'ay to Bowness. From Dumfries 
westwards there is communication with Castle Douglas, Kirkcud- 
bright, Newton Stewart, Stranraer and Portpatrick. The 
North British railway sends a short line to Langholm from 
Biddings Junction in (jimberland, giving access to (Carlisle 
and, by the Waverley route, to Edinburgh. There is also a)ach 
service between various points, as from Dumfries to New Abbey 
and Dalbeattie, and from J.a.ngholm to Eskdalemuir. 

Population and Gtwernment. -Vhe population in 1891 was 
74, 2.^5, and in 1901, 72,571, when there were 176 persons who 
spoke Gaelic and English. The chief towns arc Annan (pop. 
in 1901, 4309), Dumfries (14,444), Langholm (3142), Lockerbie 
(2358) and Moffat (2153). The county returns one member to 
parliament. Dumfries, the county town, Annan, Lochmaben 
and Sanquhar are royal burghs : Dumfries forms a .sheriffdom 
with the .shires of Kirkcudbright tuid Wigtown, and there is a 
resident sheriff-substitute at Dumfries, who sits also at Annan, 
Lai^holm and l^ckerbie. The shire is under school-board 
jiirisdiction, and some of the public schools earn grants for 
higher education. The county council and most of the borough 
councils give the bulk of the ** residue ” grant to the county 
committee on secondary education, which is thus enabled. 


besides assisting building schemes, to subsidize high schools, to 
provide bursaries and apparatus, and to carry on science and 
technical classes, embracing agriculture, dairying (at Kilmarnock 
Dairy school) and practical chemistry. There are academies 
at Dumfries, Annan, Moffat and other centres. 

History . — The British tribe which inhabited this part of 
Scotland was called by the Romans Selgovae. They have left 
many signs of their presence, such as hill forts in the north, 
stone circles (as in Dunscore and Eskdalemuir), camps (Dryfes- 
dale), tumuli and cairns (Closebum), and sculptured stones 
(Dornock). The country around Moffat especially is rich in 
remains. At Holywood, near Dumfries, there stand the relic 
of the grove of sacred oaks from which the place derived its 
name, and a stone circle known locally as the Twelve Apostles. 
In the parish church of Ruthwell (pron. Rivvel : the rood, or 
cross, well ”) is preserved an ancient cross which tells in Runic 
characters the story of the Crucifixion. There arc traces of the 
Roman roads which ran by Dalveen Pass into Clydesdale and 
up the Annan to Twecddalc, and at Birrens is one of the best- 
preserved examples of a Roman camp. Roman altars, urns 
and coins are found in many places. Upon the withdrawal of 
the Romans, the Selgovae were conquered by Scots from Ireland, 
who, however, fused with the natives. The Saxon conquest of 
Dumfriesshire does not seem to have been thorough, the people 
of Nithsdale and elsewhere maintaining their Celtic institutions 
up to the time of David I. 

As a Border county Dumfriesshire was the scene of stirring 
deeds at various epochs, especially in the days of Robert Bruce. 
Edward I. besieged Carlaverock Castle, and the factions of Bruce 
(who was lord of Annandale), John Comyn and John Baliol were 
at constant feud. The Border clans, as haughty and hot-headed 
as the Gaels farther north, were always at strife. There is record 
of a bloody fight in Dryfesdalc in 1593, when the Johns tones slew 
700 Maxwells, and, overtaking the higitives at Lockerbie, there 
massacred most of the remnant. These factions embroiled the 
dalesmen until the 18th century. The highlands of the shire 
afforded retreat to the persecuted Covenanters, who, at Sanquhar, 
published in 1680 their declaration against the king, anticipating 
the principles of the “ glorious Revolution ” by several years. 
Prince (’harlcs Edward^s ambition left the shire comparatively 
untouched, for the Jacobite sentiment made little appeal to the 
people. 

Dumfriesshire is inseparably connected with the name of 
Robert Burns, who farmed at Ellisland on the Nith for three 
years, and spent the last five years of his life at Dumfries. 
Thomas ('arlylc was born at Ecclefechan, in a house still standing, 
and was buried lx»sidc his parents in the kirkyard of the old 
Secession church (now the United Free). His farm of Craigen- 
putlock was left to Edinburgh University in order to found the 
John Welsh bursaries in classics and mathematics. 

Sec W. M‘ Do wall, History of the Burgh of Dumfries (Edinburgh, 
1887) ; Sir Herbert Maxwell, Dumfries and Galloway (Edinburgh 
and London, 1897) ; J. Macdonald and J. Barbour, Birrens and its 
Antiquities (Dumfries, 1897); Sir William Fraser, The Book of 
Carlaverock (Edinburgh, 1873) ; The Douglas Book (Edinburgh, 
1885) ; The Annandale Book (Edinburgh, 1894) \ G. Ncil.son, 
Annandale under the Bruces (.Annan, 1887) ; C. T. Ramage, Drum- 
lanrig Castle and the Douglases (Dumfries, 1876). 

DOMICHEN, JOHANNES (1833-1894), German Egyptologist, 
was born near Gros.sglogau. He studied philology and theology 
in Berlin and Breslau. Subsequently he became a pupil of 
I,epsius and Brugsch, and devoted himself to the study of 
Egyptian inscriptions. He travelled widely in Egypt, and 
published his results in a numlier of important books. In 1872 
he was chosen professor of Egyptology at Strassburg. The value 
of his work consists not only in the stores of material which he 
collected, but also in the success with which he dealt with many of 
the problems raised by the inscriptions. 

Among his works are Bauurkunde des Tempels von Dendera (1865) ; 

I Geographische Insrhrifien altdgyptischer Denkmdler (4 vols., 1865- 
I 1885) ; Alt&gyptische Kalendennschriften (1866) ; AltdgypU Tern- 
pelinschriften (2 vols,, 1867); Historische Inschriften aliagypt. 
Denkmdler {2 vols., 1867-18^) ; Baugeschichte utid Beschreihung 
des Denderatempels (Strassburg, 1877) ; Die Oasen der libyschen 
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waste (1878) ; Die kalendarischen Opferfestlisten von Medinet-Habu 
(1881) ; Gesch. des alten AgypUn (1878-1883) ; Der Grabpalast des 
Patuamenap in der thebanischen Nekropolis (1884-1894). 

D0MMLE», ERNST LUDWIG (1830-1902), German historian, 
the son of Ferdinand Diimmlcr (1777-1846), a Berlin bookseller, 
was born in Berlin, on the 2nd of January 1830. He studied at 
Bonn under J. W. Lobell (1786-1863), under L. von Ranke and 
W. Wattenbach, and his doctor’s dissertation, De Arnulfo 
Francorum rege (Berlin, 1852), was a notable essay. He entered 
the faculty at Halle in 1855, and started an historical Seminar, 
In 1858 he became professor extraordinary, in 1866 full professor. 
In 1875 became a member of the revised committee directing 
the Monumenta Germaniae hisiorica^ himself undertaking the 
direction of the section Antiquitates, and in j 888 became president 
of the central board in Berlin. This was an official recognition of 
Diimmler’s leading position among German historians. In 
addition to numerous critical works and editions of texts, he 
published Piligrim von Passau und das Erzbistum Larch (1854), 
Vber die oiler m Slawen in Dalmatien (1856), Das Fonnelbuch des 
Bischofs Salomo III, von Konstanz (1857) and Anselm der 
Peripatetiker (1872). But his great work was the Geschichie des 
ostfrdnkischeft Reiches (Berlin, 1862-1865, in 2 vols. ; 2nd ed. 
1887-1S88, in 3 vols.). In conjunction with Wattenbach he 
completed the Monumenta Alcuiniana (Berlin, 1873), which had 
been begun by Philiiip Jaffe, and with R. Kopke he wrote Kaiser 
Otto der Grasse (Leipzig, 1876). He edited the first and second 
volumes of the Poctae latini aevi Carolini for the Monumenta 
Germaniat historica (Berlin, i88i- 1884). Diimmler died in 
Berlin on the irth of September 1902. 

His son, Ferdinand (1859-1896), who won some reputation as 
an archaeologist and jihilologist, was professor at the university of 
Basel from 1890 until his death on the 15th of November 1896. 

DUMONT, the name of a family of prominent French artists. 
Francois Dumont (1 688 1726), a sculptor, liest known for his 
figures in the church of Saint Sulpice, Paris, was the brother of the 
painter Jaeiiues Dumont,^ known as “ le Romain ” (1701-1781), 
whose chief success was gained with a great allegorical composi- 
tion for l.he Paris hotel-de-ville in 1761. Francois's son Edme 
(1720-1775), the latter s son Jacques Edme (1761-1844), and the 
last -named's son Augustin Alexander (1801-1884) were also 
famous sculptors. 

S(jo G. Villi id-, (Joe Famille d' artistes (i8<)<)). 

DUMONT, ANDR£ HUBERT (1809 1857), Belgian geologist, 
was liorn at Liege on the 15th of February 1809. His first work 
was a masterly Mhnoire on the geology of the province of Liege 
published in 1832. A few years later he became professor of 
mineralogy and geology and afterwards rector in the university of 
Liege. His attention w'as now given to the mincralogical and 
stratigraphical characters of the geological formations in Bi?lgium 
— ^and the names given by him to many subdivisions of Cretaceous 
and Tertiary ages have been adopted. Ilis Memoire sur les 
terrains ardennais ct rhenan de VArdennCy du Brabant et du 
Condroz (1847-1848) is notable for the care with which the 
mineral characters of the strata were described, but the palaeonto- 
logical characters were insufficiently consitkrred, and neither the? 
terms “ Silurian ” nor “ Devonian ” were adopted. During 
twenty years he laboured at the preparation of a geological map 
of Belgium (1849). He spared no pains to make his work as 
complete as possible, examining on foot almost every area of 
importance in the country. Journeying to the more southern 
parts of Europe, he investigated the shores of the Bosphorus, the 
mountains of Spain and other tracts, and gradually gathered 
materials for a geological map of Europe : a work of high merit 
which w’as “ one of the first serious attempts to estalilisli on a 
larger scale the geological correlation of the various countries of 
Europe.” 'I'hc Geological Society of London awarded him in 
1840 the Wollaston medal. He died at T.iegc on the 28th of 
February 1857. 

Sec "Memoir by J . li. Portlock in A ddress to Geol. 

Soc. (London, 1858). 

^ Not to lie confounded with his contemporary" Jean Josi;])h 
Diimons (1687 1779), sometimes called Dumont, best known for his 
designs for the Aubusson tapestries. 


DUMONT, FRANQOIS (1751-1831), P>ench miniature painter, 
was born at Luneville (Meurthe), and was left an orphan when 
quite young, with five brothers and sisters to support. He was 
for a while a student under Jean Girardct, and then, on the advice 
of a Luneville Academician, Madame Coster, set up a studio 
for himself. In 1784 he journeyed to Rtmie, returning after 
four years’ careful study, and in 1788 was accepted as an Acade- 
mician and granted an apartment in the Louvre. He married the 
daughter of Antoine Vestier, the miniature painter, and had two 
sons, Aristide and Bias, both of whom became painters. He 
was one of the three greatest miniature painters of France, 
painting portraits of Louis XVI. and Marie Antoinette, Louis 
XVIIL and ('harles X., and of almost all the important persons 
of his day. His own portrait was engraved both by Audouin 
and by Tardieu. He resided the greater part of his life in Paris, 
and there he died. A younger brother, known as Tony Dumont, 
was also a miniature painter, a pupil of his brotlier, a frequent 
exhibitor and the recipient of a medal from the Academy in 18 to. 
Each artist signed with the surname only, and there is some 
controversy concerning tlie attribution to each artist of his own 
work. Tony was an expert violinist and delighted in painting 
portraits of persons who were playing upon the violin. Many of 
Dumont’s finest paintings came into the collection of Mr J. 
Pier|jont Morgan, but others are in the Louvre, presented by the 
heir of Bias Dumont. I'he work of both painters is distinguished 
by breadth, precision and a charming scheme of colouring, and 
the unfinished works of the elder brother arc amongst some of 
the most beautiful miniatures evt;r produced. 

See The History of Portrait Miniatures^ by G. C'. Williamson 
(l^ndoii, 1904) ; also the privately jirinted Catalogue of the Collection 
of Miniatures of Mr J. Pierpont Motgaity vol. iv. (G. ( ■. W.) 

DUMONT, JEAN (d. 1726), French pul dicist, was born in 
France in the 17th century, the precise date lieing unknown. 
He followed the profession of arms ; but, not oblaining promo- 
1 ion so rapidly as he expect ixl, he quitted the service and travi^lled 
through different parts of Europe. He stopjxul in Holland with 
the intention of publishing an account of his travels. But in tlie 
interval, at the request of his liookseller, hi! wrote and published 
several pamphlets, which were eagerly sought after, owing to the 
unceremonious manner in which he treated the ministry of 
France. This freedom liaving deprived him of all liope of employ- 
ment in his own country, he thought of forming a permanent 
e.stablishnient in that where lie resided, and accordingly com- 
menced a course of lectures on public law. 7 'he project succeeded 
far beyond his expectations ; and some useful compilations whicli 
he published about tlie same period made him favourably known 
in other countries. The emperor appointed him his historio- 
graplier, and some time afterwards conferred on him the tille 
of baron de Carlscroon. He died at Vienna in 1726, at an 
advanced age. 

Till; followiiii^ is !i list of his piililiciilions (i) Voyages en France, 
cn Ilalie^ en AUernagnv, a Matte, et en "I mquie (Haj^nr, 4 vols. 

121110) ; (2) Mimoircs poiitiques pour servir A la parfuite inteltigeuee 
de I'histmre de la Paix dr l^ysivick (llaKiie, 1699, 4 vols. l'2nio) ; 
(3) lieeherohes modcstes des causes de la presente guerre, cn cn qni 
dmeerne les Provimes IJnics (1713, 121110); (4) Perueil de trmtrs 

d' alliance, dr pai.x, el dc lommercc eiitre les fois, princes, et etats, 
depuis la Paix de Munster (Amsterdam, 1710, 2 vols. 1 21110) ; (5) 
Soupirs de ITimope a la vue du projet dc paix CfoUcnu dans la harangue 
dc ia rcinr dc la Grnnde-lireiagne (1712, 121110) ; (o) Carps universcl 
diplomatique du drnit des gens, f.ontenant un rctucil des traiUs de 
pair, d'alliame, Ac., fails en liitrape, depuis Charlemagne ptsqu'd 
piesent (Amsterdam, if)2(), and folloAviiif: years, 8 vols. lol., continued 
alter Dumont's death by J. Hoiissei) ; jiiitl (7) liatailles gagnies par 
le Prime Eugene de Savoie (lla,<>ne, 1723). Diiniont was also tin; 
author of Lettres hisloriqu.es cxoitciiant ce qui sr passe de plus imporlc.ni 
en Europe (121110). 'I'his periodical, which was commenced in 1092, 
two volumes appearini," aniiiiaily, Dumont coniincted till 1710, from 
Avliich time it was aniiwiwd by Basnaj^e unci others untJJ 1728. 
The earJiei volumes un: much prized. 

DUMONT. PIERRE £T1ENNE LOUIS (1759- 1829), French 
poViUcjiTl writer, was born on the i8lh of July 1759 at Geneva, 
of which his famil\' had been citizens of good refiCite from the 
days of Galvin. He was eiliicated for the ministry at the college 
of Geneva, and in 1 781 w^as chosen one of the pastors of the city. 
The political troubles which disturbed Geneva in 1782, however. 
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suddenly turned the course of his life. He belonged to the 
liberals or democrats, and the triumph of the aristocratic party, 
through the interference of the courts of France and Sardinia, 
made residence in his native town impossible, though he was not 
among the numlxtr of the proscribed. He therefore went to 
join his mother and sisters at St Petersburg. In this he was 
probably influenced in part by the example of his townsman 
Pierre Lefort, the first tutor, minister, and general of the tsar. 
At St Petersburg he was for eighteen months pastor of the French 
church. In 1785 he removed to London, Ix)rd Shelburne, then 
a minister of state, having invited him to undertake the education 
of his sons. It was at the house of Lord Shelburne, now ist 
marquess of T^sdowne, where he was treated as a friend or 
rather member of the family, that he became acquainted with 
many illustrious men, amongst others Fox, Sheridan, Lord 
Holland and Sir Samuel Romilly. With the last of these he 
formed a close and enduring friendship, which had an important 
influenct? on his life and pursuits. 

In 1788 Dumont visited Paris with Romilly. During a stay 
of two months in that city he had almost daily intercourse with 
Mirat)e.au, and a certain aifinity of talents and pursuits led to an 
intimacy iDctwcen two persons diametric^ally opposed to each 
other in habits and in character. On his return from Paris 
Dumont made the acquaintance of Jeremy Bcntham. Filled 
with admiration for the genius of Bentham, Dumont made it 
one of the chief objects of his life to recast and edit the writings 
of the great English jurist in a form suitable for the ordinary 
reading public. This literary relationship was, according to 
Dumont’s own account, one of a somewhat peculiar character. 
All the fundamental ideas and most of the illustrative material 
were supplied in the manuscripts of Bentham ; Dumont’s task 
was chiefly to abridge by striking out repeated matter, to supply 
lacunae f to secure uniformity of style, and to improve the French. 
The following works of ik^ntham were published under his 
editorship: Trails dc legislation civile et pemde (jiSoa), Theorie 
des pcines et des recompenses (1811), Tactique des asseinblees 
legislatives (1815), Traite des preuves judiciaires (1823) and 
De Y organization judiciairc et de la codification (1828). 

In the summer of 1 789 Dumont went to Paris. The object of 
the journey was to obtain through Necker, who had just returned 
to office, an unrestricted restoration of Genevese lilxTty, by 
cancelling th<? treaty of guarantee between PVance and Switzer- 
land, which prevented the republic from enacting new laws 
without the consent of the parties to this treaty. The proceedings 
and negotiations to which this mission gave rise necessarily 
brought Dumont into connexion with most of the leading men 
in the ('onstituent Assembly, and made him an interested 
si>ectator, sometimes t^ven a participator, indirectly, in the 
events of the French Revolution. The same cause also led him 
to renew his acquaintance with Miralieau, whom he found 
occupitMl with his duties as a deputy, and w’ith the composition 
of his journal, the Courier de Provence. For a time Dumont 
took an active and very efficient piirt in the. conduct of this 
journal, supjfiying it with reports as well as original articles, 
and also furnishing Mirabeau with speeches to be delivered or 
rather read in the assembly, as related in his highly instructive 
and interesting posthumous work entitled Souvenirs sur Mirabeau 
(1832). In fact his friend George Wilson used to relate that one 
day, when they were dining together at a table d'hote at Versailles, 
he saw Dumont engaged in writing the most celebrated para- 
graph of Miralxiau's address to the king for the removal of the 
troops. He also reported such of Miralx^au's speeches as he did 
not write, embellishing them from his own stores, which were 
inexhaustible. But this co-operation soon came to an end ; for, 
being attacked in pamphlets os one of Mirabeau’s writers, he 
felt hurt at the notoriety thus given to his name in connexion 
with a man occupying Miraheau’s peculiar position, and returned 
to England in 1791. 

In 1801 he travelled over various parts of Europe with Lord 
Henry Petty, afterwards 3rd marquess of Lansdowne, and on 
his return settled down to the editorsiiip of the works of Bentham 
already mentioned. In 1814 the restoration of Geneva to in- 


dependence induced Dumont to return to his native place, and 
he soon became the leader of the supreme council. He devoted 
particular attention to the judicial and penal systems of his 
native state, and many improvements on both are due to him. 
He died at Milan when on an autumn tour on the 29th of Sep- 
tember 1829. 

DUMONT D’UKVILLE, JULES S^BASTIEN C£SAR 

1842), French navigator, was bom at Conde-sur-Noireau, in 
Normandy, on the 23rd of May 1790. The death of his falicr, 
who before the revolution had held a judicial post in Cond6, 
devolved the care of his education on his mother and his maternal 
uncle, the Abb6 de Croizilles. Failing to pass the entrance 
examination for the ficole Polytechnique, he went to sea in 1807 
as a novice on board the “ Aquilon.” During the next twelve 
years he gradually rose in the service, and added a knowledge 
of botany, entomology, English, German, Spanish, Italian and 
even Hebrew and Greek to the professional branches of his 
studies. In 1820, while engaged in a hydrographic survey of the 
Mediterranean, he was fortunate enough to recognize the Venus 
of Milo (Melos) in a Greek statue recently unearthed, and to 
secure its preservation by the report he presented to the French 
ambassador at Constantinople. A wider field for his energies 
was furnished in 1822 by the circumnavigating expedition of the 
“ Coquille ” under the command of his friend Duperrey ; and 
on its return in 1825 his services were rewarded by promotion 
to the rank of capitaine de fregate, and he was entrusted wdth the 
control of a similar enterprise, with the especial purpose of dis- 
covering traces of the lost explorer La Ji’^rousc, in which he was 
succe.ssful. The “ Astrolabe,” as he renamed the “ Coquille,” 
left Toulon on the 25th of April 1826, and returned to Marseilles 
on the 25th of March 1829, having traversed the South Atlantic, 
coasted the Australian continent from King George’s Sound to 
Port Jackson, charted various parts of New Zealand, and visited 
the Fiji Islands, the Loyalty Islands, New Caledonia, New 
Guinea, Amboyna, Van Diemen’s I.and, the Caroline Islands, 
Celebes and M:.tiritius, Promotion to the rank of capitaine 
de vaisseau was bestowed on tlie commander in August 1829 ; 
and in August of the following year he was charged with the 
delicate tjisk of conveying the exiled king Charles X. to England. 
His proposal to undertake a voyage of discovery to the south 
polar regions was discouraged by Arago and others, who criticized 
the work of the previous expedition in no measured terms ; but 
at last, in 1837, all difficulties were surmounted, and on the 7th of 
September he set sail from Toulon with the “ Astrolabe ” and 
its convoy “La Zelee.” On the i5lh of January J838 tliey 
sighted the Antarctic ice, and soon after t})eir progress southwards 
was blocked by a continuous bank, which they vainly coasted 
for 300 m. to the cast. Returnitig westward they visited 
the South Orkney Islands and part of the New Shetlaiids, 
and discovered Joinville Island and I^rouis Philippe Land, but 
were compelled by scurvy to seek succour at Talcahuano in 
Chile. Thence they proceeded across the Pacific and through 
the Asiatic archipelago, visiting among others the Fiji and the 
Pelcw Islands, coasting New Guinea, and circumnavigating 
Borneo. In 1840, leaving their sick at Hobart Town, Tasmania, 
they returned to the Antarctic region, and on the 21st of the 
month were rewarded by the discovery of Adclie Land, which 
D’Urville named after his wife, in 140° E. The 6th of 
November found them at Toulon. D’Urville was at once 
appointed contre-amiraly and in 1841 he received tlie gold 
medal of the Socicte de Geographic. On the 8th of May 
1842 he was killed, with his wife and son, in a railway accident 
near Meudon. 

His principal works are — Enumeraiio plantarum quas in insults 
Archipelagi aut littoribus Ponti Euxini, &c. (1822) ; Voyage de la 
corvette “ V Astrolabe y^ jS26-iSjg (Paris, 1830-1835), and 
Voyage au pole sud et dans YOceanky /Sj;^-/S4o (Paris, 1842- 
1854), in each of which his scientific colleagues Imd a share ; 
Voyages autour du monde; resume general des voyages de Magellan y 
&c. (Paris, 1833 and 1844). An island (also called Kairu) off 
the north coast of New Guinea, and a cape on the same coast, 
bear the name of D’Urville. 
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DUMORTIERITE, a mineral described in i88i by M. F. 
Gonnard, who named it after Eugene Dumortier, a palaeonto- 
logist of Lyons, France. It is essentially a basic aluminium boro- 
silicate, belonging to the orthorhombic system ; it occurs usually 
in fibrous forms, of smalt-blue, greenish-blue, lavender or almost 
black colour, and exhibits strong pleochroism. According to 
W. T. Schallcr (Amer. Journ. Sci., 1905 (iv.), 19, p. 211) a purple 
colour may be due to the presence of titanium. Analyses of 
some specimens point to the formula (Si04).jAl(A10)j(B0)H, 
which, written in this form, explains the analogy with andalusite 
and the alteration into muscovite. Dumortierite occurs in gneiss 
at Chaponost, near Lyons, and at a few other European localities ; 
it is found also in the United States, being known from near 
New York ('ity, from Riverside and San Diego counties, 
California, and from Yuma county, Arizona. I'he last-named 
locality yields the mineral in some quantity in the form of dense 
fibres embedded in quartz, to which it imparts a blue colour. 
The mineral aggregate is polished as an ornamental stone, 
rather resembling lapis-lazuli. 

DUMOULIN, CHARLES [MoltnaeitsJ (1500-1566), French 
jurist, was born in Paris in 1500. He began practice as an 
advocate before the parlcment of Pfiris. Dumoulin turned 
Calvinist, and when the persecution of the Protestants began 
he went to Germany, where for a long time he taught law at 
Strassburg, Besanc^on and elsewhere. Tie returned to Prance 
in 1557. Dumoulin had, in 1552, written Commeniaire sur 
Vedit du roi Uenri II sur les petites dates, which was condemned 
by the Sorbonne, but his Coiiseil sur le fait du concile do Trenlc 
created a still greater stir, and aroused against him both the 
Catholics and the Calvinists. He was imprisoned by order of 
the parlement until 1564. It was as a jurist that Dumoulin 
gained his great reputation, being regarded by his contemporaries 
as the “ prince of jurisconsults.’' His remarkable erudition and 
breadth of view had a consideral)le effect on the subsequent 
development of PVench law. He was a bitter enemy of feudalism, 
which he attacked in his De feud is (Paris, 1539). Other import- 
ant w'orks were his commentaries on the customs of Paris (Paris, 
1539, 1554 ; Frankfort, 1575 ; Lausanne, 1576), valuable as the 
only commentary on those in force in 1510, and the Exlricaiio 
lahyrinthi dividui ct individui, a treatise on the law of .surety. 

A collected edition of Dumoulin *s works was published in Paris in 
I OS I (5 vols.). 

DUMOURIEZ, CHARLES FRANCOIS (1739-1823), French 
general, was born at Cambray in 1739. His father was a coin- 
mis.sary of the royal army, and educated his son most carefully 
i!i various branches of learning. The boy continued his studies 
at the c^dlege of Louis-le-Grand, and in 1757 began his military 
career as a volunteer in the campaign of Kossbach. He received 
a commission for good conduct in action, and served in the later 
German campaigns of the Seven Years’ War with distinction ; 
but at the peaci? he was retired as a captain, with a small pension 
and the cross of St Louis. Dumouriez then visited Italy and 
('orsica, Spain and Portugal, and his memorials to the due de 
Choi.seul on Corsican affairs led to his re-employment on the 
staff of the French expeditionary corps sent to the island, 
for which he gained the rank of lieutenant-colonel. After this 
lie became a member of the Secret du roi, the secret service 
under Ixruis XV., where his fertility of diplomatic resource 
had full scope. In 1770 he was sent on a mission into Poland, 
w'here in addition to his political busine.ss he organized a Polish 
militia. The fall of Choiseul brought about his recall, and 
somewhat later he was imprisoned in the Bastille, where he 
spent six months, occupying himself with literary pursuits. 
He was then removed to Caen, where he was detained until 
the acce.ssion of Ia)iiis XVT. 

Upon his release in 1774 he married his cousin Mile de Broissy, 
but he was neglectful and unfaithful, and in 1789 the pair 
separated, the wife taking refuge in a convent. Meanwhile 
Dumouriez had devoted his attention to the internal state of 
his own country, and amongst the very numerous memorials 
which he sent in to the government wtis one on the defence of 
Normandy and its ports, which procured him in 1778 the post 


of commandant of Cherbourg, which he administered with much 
success for ten years. lie became marechal de camp in 1 78S ; but 
his ambition was not satisfied, and at the outbreak of the Revolu- 
tion, seeing the opportunity for carving out a cancer, he went to 
Paris, where he joined the jacobin Club. The death of Mirabeau, 
to whose fortunes he had attached himself, was a great blow 
to him ; but, promoted to the rank of lieutenant-general and 
commandant of Nantes, his opportunity came after the flight 
to Varennes, when he attracted attention by offering to march 
to the assistance of the As.sembly. He now attached himself 
to the Girondist party, and on the 15th of March 1792 was 
appointed minister of foreign affairs. He was mainly responsible 
for the declaration of war against Austria (April 20), and the 
invasion of the Low Countries was planned by him. On the 
dismis.sal of Roland, Clavi^re and Servan (June 13), he took the 
latter’s post of minister of war, but resigned it two days later on 
account of the king’s refusal to come to terms with the Asscmbl\*, 
and went to join the army of Marshal Liickner. After the 
emeiite of August 10 and Lafayette’s flight he was appointed 
to the command of the “ Army of the Centre,” and at the same 
moment the Coalition assumed the offensive. Dumouriez acted 
promptly. His subordinate Kellermann repulsed the Prussians 
at Valmy (September 20, 1 792), and he himself severe!)' defeated 
the Austrians at jemappes (November 6). Returning to Paris, 
he was received with a popular ovation ; but he was out of 
sympathy with the extremists in power, his old-fashioned 
methodiciil method of conducting war exposed him to the 
criticism of the ardent Jacobins, and a defeat would mean the 
end of his career. Defeat coming to him at Neerwinden in 
January 1 793, he ventured all on a desperate stroke. Arresting 
the commi.s.saries of the (bnvention sent to inquire into his 
conduct, he handed them over to the enemy, and then attempted 
to persuade his troops to march on Paris and overthrow the 
revolutionary government. The attemf)t failed, and Dumouriez, 
with the due de (bartres (afterwards King Louis Philippe) and 
his brother the due de Monlpensier, fled into the Austrian camji. 

He now wandered from country to country, occupied in 
ceaseless intrigues with Louis XVllI., or for setting up an 
Orleanist monarchy, until in 1804 he settled in England, where 
the government conferred on him a pension of £1200 a year. 
He became a valual)le adviser to the War Office in i:onnexi()n 
wnth the struggle with Napoleon, though the extent to which 
this went was only known in public many years later. In 1814 
and 1815 he endeavoured to procure from Louis XVlll. the 
baton of a marshal of France, but was refused. He died at 
'J’urville Park, near Henley-on-Thames, on the i4lh t)f March 
1823. His memoirs were published at Hamburg in 1794. An 
enlarged edition, La Vic et les mhnoires du (h’nhal Dumouriez, 
apjKiared at J^aris in 1823. Dumouriez w'as also the author of a 
large nurnbtT of political pamphlets. 

Scf A. von Boj^usltiwski, Das Leta’u dcs (renetals Dunmurics 
(Berlin, iftyS- 187c)) ; itevue dcs dcitx mmidrs (i5t]j July, 1st 
15th August 1884) ; H. VV<*lscliinR(;r, Lc Roman de Dttnunnicr. 
(1890); A. Chuejuot, l.a Premiere Invasion, Valmy, La Rctraite 
de Brunswick, Jemappes, La Trahisnn do Dumouriez (Uaris, 
1886 1891) : A. Soivl, L'Rvrope ct la Revolution franfaisr (1885 
1892) : J. TTollanfl Rose .'.md A. M. Broadley, Dunnmricz and the 
Defence of lin^larul (1908) ; JC. Daudei, La Conjuration dc Piche^ru 
et les complots royalistes du midiet du I'est, / 7^5 /71^7 (Paris, 1901). 

DUMP. (1) (Of obscure origin ; corre.sjionding in form and 
possibly connected with the word, are the Mid. Dutch damp, 
mist or haze, and the Ger. dumpf, dull or dazed), a state of 
wonder, peq^lexity or melancholy. The word thus occurs 
particularly in the plural, in such phrases as “ doleful dumps.” 
It was also formerly used for a tune, esjiecially one of a mournful 
kind, a dirge. (2) (('onnected with ” dumpy,” hut opjiijaring 
later than that word, and also of obscure origin), something 
short and thick, and hence used of many objects such as a lead 
counter or medal, of a coin fonnerly used in Australia, formed 
by punching a circular piece out of a Spanish dollar, and of a 
short thick brilt u.sed in shipbuilding. (3) (Probably of Norse 
origin, cf. Nor. dumpa, and Dan. dumpe, meaning “ to fall ” 
suddenly, with a bump), to throw down in a heap, and hence 
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particularly applied to the depositing of any large quantity of 
material^ to the shooting of rubbish, or tilting a load from a 
cart. It is thus used of die method of disposal of the masses of 
gravel, &c., disintegrated by water in the hydraulic method of 
gold mining. A “ dump ” or “ dumping-ground is thus the 
place where such waste material is deposited. The use of the 
term “ dumping in the economics of international trade has 
come into prominence in the tariff reform controversy in the 
United Kingdom. Jt is sometimes used loosely of the importing 
of foreign goods at prices below those ruling in the importing 
countr\" ; but strictly the term is applied to the importing, at a 
price below the cost of production, of the surplus of manufactures 
of a foreign country over and above what has been disposed of 
in its home market. The ability to sell such a surplus in a 
foreign market below the cost of production depends on the 
prices of the home market being artificially sustained at a 
sufficiently high level by a monop<jly or by a tariff or by bounties. 
An essential factor in the operation of “ dumping ” is the 
lessening of the whole cost of production by manufacture on 
a large scale. 

DUNASH, the name of two Jewish scholars of the loth century. 

1. Dun ASH Hen Lahrat, grammarian and poet, belonged 
to the brilliant circle attracted to C'ordova by IJasdai, and took 
a large share in promoting the Jewish “ ('loldcn Age ” under 
the Moors in Andalusia. Diinash not only helpttd in the founda- 
tion of a school of scientific philology, but adapted Arabian 
metres to Hebrew verse, and thereby gave an impulse to the 
nco-Hebraic poetry, which reac'hed its highest level in Spain. 

2. Diinash Tbn Tamim was, like the preceding, a leader in 

the critical study of language among Arabic-speaking Jews. 
JVofessor Bacher .says of him : “ In the history of Hebrew 
philology, Ibn Tamim ranks as one of the first representatives of 
the systematic comparison of Hebrew and Arabic.'- The philo- 
l(»gical researches <jf the loth century were closely associated 
with the Spanish- Moorish culture of the period. (I. A.) 

DUNBAR, GEORGE (1774-1851), English classical scholar 
and lexicographer, was born at Coldingham in Berwickshire. 
In early life he followed the humble profession of garckming, 
but, having been permanently injured hy an accident, devoted 
himself to the study of the classics. VVlien about thirty years 
of age, lie settled in lulinburgh, where luj obtained a tutorship 
in the family of Lord Provost Eeites. In 1S07 he succeeded 
Andrew Dalzel as professor of Greek in the university. Dunbar 
held his appointment till ids death on the 6th of December 
1851. Although a man of great energy and industry, Diinlmr 
did not produce anything of permanent value. He deserves 
mention, however, fur his Greek-Knglish and English-Greek 
lexicon (1840), on the compilation of which he spent eight years. 
Although now superseded, it was the lH\st work of its kind that 
had apiieared in England. 

The little lliat is known of Dunbar's life will he found in the 
Caledonian Mercury (8th of Deceiiiher 1851). 

DUNBAR, PAUL LAURENCE (1872-1006), American author, 
of negro descent, was horn in Dayton, Ohio, on the 27th of June 
1872. He graduated (1891) from the Dayton high school, had a 
varied experience as elevator lioy, mechanic anrl journalist, 
and in 1897-1808 held a position on the staff of the library of 
('ougress, resigning in December 1898 to devote himself to 
literary work. He died of consumption at his home in Dayton 
on the 8lh of February 1906. Tlis poetry was brought to the 
attention of American readers by VVilliiini Dean Howells, >vho 
wrote an appreciative, introduction to his Lyrics of I.owly Life 
(1896). Subsequently Dunbar published eleven other volumes 
of verse, three novels and fn-e collections of short stories. Some 
of his short stories ami sktaches, especially tho.se dealing W'ith 
the American negro, are charming ; they arc far superior to 
hLs novels, which deal with scenes in which the author is not so 
much ai home. His most enduring work, however, is his poetry. 
Some of this is in literary English, but the best is in the dialect 
of his petjple. In it he has pre.served much of their very tempera- 
ment ami (uitlook on life, usually with truth and freshness of 
feeling, united vith a hap[>y choice of language and much 


lyrical grace and sweetness, and often with rare humour and 
pathos. These poems of the soil are a distinct contribution to 
American literature, and entitle the author to be called pre- 
eminently the poet of his race in America. 

See Life mid Works of Paul Laurence Dunbar (Naperville, 111 ., 
1907), with a biography by L. K. Wiggins. 

DUNBAR, WILLIAM {c, 1460-^. 1520), Scottish poet, was 
probably a native of East Lothian. This is assumed from a 
satirical reference in the Flyting of Dunbar and Kennedie, where, 
too, it is hinted that he w'as a member of the noble house of 
Dunbar. His name appears in 1477 Register of the 

Faculty of Arts at St Andrews, among the Determinants or 
Baclielors of Arts, and in 1479 among the masters of the 
university. Thereafter he joined the order of Observantine 
Franciscans, at St Andrews or Edinburgh, and proceeded to 
France as a wandering friar. He spent a few years in Picardy, 
and was still abroad when, in 1491, Bothwell’s mission to secure 
a bride for the young James IV. reached the French court. 
There is no direct evidence that he accompanied Blackadder, 
archbisliop of Glasgow, on a similar embassy to Spain in 1495. 
On the other hand, we know tliat he proceeded with that prelate 
to England on his more successful mission in 1501. Dunbar 
had meanwhile (about 1500) returned to Scotland, and had 
Intcome a priest at court, and a royal pensioner. His literary 
life begins with his attachment to James’s household. All that 
is known of him from this date to his death about 1520 is derived 
from the poems or from entries in the royal registers of payments 
of pension and grants of livery. He is spoken of as the Rhymer 
of Scotland in the accounts of the English privy coiincnl dealing 
with the visit of the mission for the hand of Margaret 'I'lidor, 
rather Ix'cause he wrote a poem in praise of J^ondon, than because, 
as has lieen stated, he held the post of laureate at the Scottish 
court. In 1511 he accompanied the queen to Aberdeen and 
commemorated her visit in verse. Other pieces such as the 
Orisoun (“ Quhen the Gouernour past in Franc;e ^’), apropos 
of the setting out of the regent Albany, are of historical interest, 
but they tell us little more than that Dunbar was alive. The 
dale of his death is uncertain. Tit; is named in Lyndsay's 
Testament and Com play ni of the Papyngo (1530) with poets then 
ckiad, and the reference precedes that to Douglas who had 
died in 1522. He certainly survived his royal patron. We may 
not be far out in saying that he died about 1520. 

Dunbar’s reputation among his immediate successors was 
considerable. Jly later criticism, stimulated in some measure by 
Scott's eulogy that he is “ unrivalled by any which Scotland lias 
produced,” he has held the highest place among the northern 
makars. The praise, though it has Ixjcn at times extiggcrated, 
is on the whole just, certainly in respect of variety of work and 
mastery of form. He belongs, with James I., Henry son and 
Douglas, to the Scots ('haucerian school. In his allegorical poems 
reminiscences of the master’s style and literary habit are most 
frequent. Yet, even there, his disciplcship shows certain 
limitations. His wilder humour and greater beat of blood give 
him opportunities in which the Chaucerian tradition is not 
helpful, or even possible. His restlessness leads us at times to a 
1‘omparison with Skelton, not in respect of any parallelism of 
idea or literary craftsmanship, but in his experimental zeal in 
turning the diction and tuning the rhythms of the chaotic 
English which only Chaucer’s genius had reduced to order. The 
comparison must not, however, be pushed too far. Skelton’s 
work carries with it the interest of attempt and failure. Dunbar’s 
command of the medium was more certain. So that while we 
admire the variety of his work, we also admire the competence of 
his effort. 

One hundred and one poems have been ascribed to ].)unhar. 
Of these at least ninety are generally accepted as his : of the 
eleven attributed to Jiim it would be hard to say that they should 
not be considered authentic. Most doubt has clung to his verse 
tale The Freiris of Benvih. 

Dunbar's chief allegorical poems are The Goldyn Targe and The 
Thrissil and the Rots, The motif of the former is the poet's 
futile endeavour, in a dream, to w'ard off the arrows of Dame 
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Beautee by Reason’s “ scheld of gold.” When wounded and 
made prisoner, he discovers the true beauty of the lady : when 
she leaves him, he is handed over to Heaviness. The noise of the 
ship’s guns, as the company sails off, wakes the poet to the real 
pleasures of a May morning. Dunbar works on the same theme 
in a shorter poem, known as BeaiUy and the Prisoner, The 
Thrissil and the Rois is a prothalamium in honour of James IV. 
and Margaret Tudor, in which the heraldic allegory is based on 
the familiar beast-parliament. 

The greater part of Dunbar’s work is occasional — ^personal and 
social satire, corpplaints (in the style familiar in the minor verse of 
Chaucer’s English successors), orisons and pieces of a humorous 
character. The last type shows Dunbar at his best, and points 
the difference between him and Chaucer. The best specimen of 
this work, of which the outstanding characteristics are sheer 
whimsicality and topsy-turvy humour, is The Ballad of Kynd 
Klitok, This strain runs throughout many of the occasional 
poems, and is not wanting in odd passages in Dunbar’s con- 
temporaries ; and it has the additional interest of showing a 
direct historical relationship with the work of later Scottish poets, 
and chiefly with that of Robert Burns. Dunbar’s satire is never 
the gentle funning of Chaucer : more often it becomes invective. 
Examples of this type are The Satire on Edinbmghy The General 
Satire, the Epitaph on Donald (here, and the powerful vision of 
The Dance of the Sevin Deidlie Synnis, In the Flytinf^ of Dunbar 
and Kennedie, an outstanding specimen of a favourite northern 
form, analogous to the continental esirif, or ienzone, he and his 
rival reach a height of scurrility which is certtiinly without 
parallel in English literature. This poem has the additional 
interest of showing the racial antipathy between the “ Inglis 
speaking inhabitants of the Lothians and the “ Scots ” or 
Gaelic-speaking folk of the west country. 

There is little in Dunbar which may be called lyrical, and 
little of the dramatic. His Jnierlud of the Droichis [l>itiarfs\ pari 
of the Play, one of the pieces attributed to him, is supjxiscd to be a 
fragment of a dramatic composition. It is more interesting as 
evidence of his turn for whimsicality, already referred to, and may 
for that reason l)e safely ascribed to his pen. If further selection 
be made from the large body of miscellaneous poems, the comic 
poem on the physician Andro Kennedy may stand out as one of 
the best contributions to medieval Goliardic literature j The 
Two Mariit Wemen and the Wedo, as one of the richest and most 
effective pastiches in the older alliterative style, then used by the 
Scottish Chaucerians for burlesque purposes ; Done is a battell on 
the Draffon Blah, for religious feeling expressed in melodious 
verse ; and the well-known Lament for the Makaris, The main 
value of the last is historical, but it too shr)ws Dunbar's mastery 
of form, even when dealing with lists of poetic predecessors. 

The chief authorities for the text of Dunbar’s poems ar?; ; — 
(a) the Asloan MS. (c. 1513) ; (6) the Chepman and Myllar Prints 
(1508) preserved in the Advocates’ library, Edinburgh ; {c) Banna- 
tyne MS. (1568) in the same ; (rf) the Maitland Folio MS. {c, 1570 
J 590) in tlie IVpysian library, Magdalene College, Cambridge. Some 
of the poems appear in the Makculloch MS. (before i5C)o) in the 
library of the university of Edinburgh ; in MS. Cotton Vitcllius 
A. xvi., appendix to Royal MSS. No. 58, and Arundel 285, in the 
British Museum ; in the Reidpath MS, in the university library 
of Caml)ridgc ; and in tfie Aberdeen Register of Sjusines. The first 
complete edition was published by David l^ing (2 vols., Edinburgh, 
^834) with a supplement (Edinburgh, 1863). This has been super- 
seded by the Scottish Text Society’s edition (ed. John Small, Aeneas 
J. G. Mackay and Walter Gregor, 3 vols., Edinburgh, 1893), and 
by Dr Schipper’s t vol. edition (Vienna; Kais. Akad. der TOs.sen- 
schaften, 1894). The editions by James Paterson (Edinburgh, i^^o) 
and H. B. Baildon (Cambridge, 1907) are of minor value. Selections 
have been frequently reprinted since Ramsay’s Ever-Green (1724) 
and Hailes’s Ancient Scottish Poems (1817). For critical accounts 
see Irving’s History of Scottish Poetry ^ Henderson’s Vernacular 
Poetry of Scotland, Gregory Smith’s Transition Period, J. IT. Millar’s 
Literary History of Scotland, and the Cambridge History of English 
Literature, vol. ii. (1908). Profe.ssor Schipper’s William Dunbar, 
sein Lehen und seine Gedichte (with German translations of several 
of the poems), appeared at Berlin in 1884. (G. G. S.) 

DUNBAR (Gaelic, “ the fort on the point ”), a royal, municipal 
and police burgh, and seaport of Haddingtonshire, Scotland. 
Pop. (190T) 3581. It is situated on the southern shore of the 


entrance to tlie Firth of Forth, 29I m. E. by N. of Edinburgh by 
the North British railway. Dunbar is said to have the smallest 
rainfall in Scotland and is a favourite summer resort. The ruins 
of the castle, and the remains of the Grey briars’ monastery, 
founded in 1218, at the west end of the town, and Dunbar House 
in High Street, formerly a mansion of the Laiidcrdales, but now 
used as barracks, are of historic interest. The parish church, a 
fine structure in red sandstone, the massive tower of which, 107 ft. 
high, is a landmark for sailors, dates only from 1819, but occupies 
the site of what was probably the first collegiate church in 
Scotland, and contains the large marble monument to Sir George 
Home, created earl of Dunbar and March by James V'^I. in 1605. 
Among other pul)lic buildings are the town hall, assembly rooms, 
St Catherine’s hall, the Mechanics’ institute and library. 

There are two harbours, difficult of access owing to the number of 
reefs and sunken rocks. Towards the cost of building the eastern 
or older harbour (Cromwell contributed £300. The western or 
Victoria harbour is a refuge for vessels between Leith Roads and 
the Tyne. On the advent of steam the shipping declined, and 
even the herring fishery, which fostered a large curing trade, has 
lost much of its prosperity. Tlie industries are chiefly those 
of s^ricultural-implcmcnt making, rope-making, brewing and 
distilling, but a considerable business is done in the export of 
potatoes. Dunbar used to form one of the Haddington district 
group of parliamentary burghs, but its constituency was merged 
in that of the county in 1885. 

Alx)ut 4 m. S.W. is tl)e village of Biel, where, according to some 
authorities, William Dunbar the poet was born. One mile to the 
S.E. of the town is Broxmoulh Park (or Brocksmouth House), the 
first position of the English left wing in the battle of 1650, now 
belonging to the duke of RoxlMirglie. 

The site of Dunbar is so commanding that a castle was built on 
the cliffs at least as early as 856. In 1070 Malcolm Canmorc gave 
it to Cos])atric, earl of Northumlwrland, ane.estor of the earls of 
Dunl)ar and March. I'he fortress was an important bulwark 
Jigainst English invasion, and the town- which was created a 
royal burgh by David 11 . — ^grew up under its protection. The 
castle was taken by Edward 1 ., who defeated Baliol in the 
neighl)ourh()od in 1296, and it afforded shelter to Edward 11 . 
after Bannockburn. In 1336 it was besieged by the English 
under William, 1 /ord Montacute, afterwards 1st earl of Salisbury, 
but was successfully defended by Black Agnes of Dunbar, 
countess of March, a member of the Murray family. Joanna 
Beaufort, widow of James I., chose it for her residence, and in 
1479, after his daring escape from Edinburgh Castle, the duke of 
Albany concealed himself within its walls, until he contrived to 
sail for France. In 1567 Mary made Both well keeper of the 
castle, tind .sought its shelter herself after the murder of Ri7.7.io 
and again after her flight from Borthwick Castle. When she 
surrendered at (barberry Hill the stronghold fell into the hands of 
the regent Moray, by whom it was dismantled in 1568, but its 
ruins are still a picturesque object on the hill above the harbour. 

The Battle ok Dunhar was fought on the 3rd (13th) of 
September 1650 between the English army under Oliver Oom- 
well and the Scots under David Leslie, afterwards Lord Newark. 
It took place about 3 m. S.E. of the centre of the town, where 
between the hills and the sea coast there is a plain about i m. 
wide, through the middle of which the main road from J.)unbar 
to Berwick runs. The plain and the road arc crossed at right 
angles by the course of the Brocksbum, or Spott Bum, which 
at first separated the hostile armies. Rising from the right bank 
of the Bro:'k is Doon Hill (650 ft.), which overlooks the lower 
course of the stream and indeed the whole field. For the events 
preceding the battle see Great Rebellion. 

Cromwell, after a war of manoeuvre near Edinburgh, Iiad been 
compelled by want of supplies to withdraw to Dunlwir ; Leslie 
pursued and took up a position on Doon Hill, commanding the 
English line of retreat on Berwick. The situation was more than 
difficult for Cromwell. Some officers were for withdrawing by 
sea, but the general chose to hold his ground, though his army 
was enfeebled by sickness and would have to fight on unfavour- 
able terrain against odds of two to one. Leslie, however, who 
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was himself in difficulties on his post among the bare hills, 
and was perhaps subjected to pressure from civil authorities, 
descended from the heights on the 2nd of September and began 
to edge towards his right, in order first to confront, and after- 
wards to surround, his opponent. The cavalry of his left wing 
stood fast, west of Doon H iil,as a pivot of manoeuvre, the northern 
face of Doon (where the ground rises from the burn at an average 
slope of fifteen degrees and is even steeper near the summit) he 
left unoccupied. The centre of infantry stood on the forward 
slope of the long spur which runs east from Doon, and beyond 
them, practically on the plain, was the bulk of the Scottish 
cavalry. In the evening Cromwell drew up his anny, under 
11,000 effective men, ^ong the ravine, and issued orders 
to attack the Scots at dawn of the 3rd (13th). The left 
of the Scots was ineffective, as was a part of their centre 
of foot on the upper part of the hillside, and the English com- 
mander proposed to deal with the remainder. Before dawn 
the English advanced troops crossed the ravine, attacked 
Doon, and pinned Leslie’s left; under cover of this tlie 



whole army began its mancruvre. Tlie artilleiy was posted 
on the Dunliar side of the burn, directly opposite and north of 
Doon, tlie infantry and cavalry crossed where they could, and 
formed up gradually in a line south of and roughly imrallel to the 
Berwick road, the extreme left of horse and foot, acting as a 
reserve, crossed at Brocksmouth House on the outer flank. The 
Scots were surpirised in their bivouacs, but ([iiickly formed up, 
and at first repulsed both the horse and the foot. But ere long 
Cromwell himself arrived with his reserve, and the whole English 
line advanced again. The fresh impulse enabled it to break the 
Scottish cavalry and repulse the foot, and Le.slie’s line of liattle 
was gradually rolled up from right to left. In the words of an 
English officer, “ The sun appearing upon the sea, I heard Nol 
say, ‘ Now let (iod itrise, and let II is enemies be scattered,’ and 
following us as we slowly marched I heard him say, ‘ 1 profess they 
run.' ’’ Driven into the broken ground, and penned between 
Doon Hill and the ravine, the Scots were indeed helpless. “ They 
routed one another after we had done their work on their right 
wing,” says the same officer. Ten thousand men, including 
almost the whole of the Scottish foot, surrendered, and their 
killed numbered three thousand. Few of the English were 
killed. “ I do not believe,” wrote Cromwell, “ that we have lost 
twenty men.” 

'I'lu* account of the hat tic of DiihIku: here followed is that of C. li. 
Firth, for which sec his OomirW/, pp. iBi ff. and references there 
jiiven. For otlier accounts sec Carlyle, Cromuteirs Letters and Speeches^ 
letter cxl. ; lloenii?, Crirntwell ; Baldoc'k, Cromwell as a Soldier \ and 
Gai diner, Hist, of the Commonwealth and Protectorate ^ vol. i. 


DUNBLANE, a police burgh of Perthshire, Scotland, on the 
left bank of Allan Water, a tributary of the Forth, 5 m. N. by W. 
of Stirling by the Caledonian railway. Pop. (1901) 2516. It is 
a place of great antiquity, with narrow streets and old-fashioned 
houses. The leading industry is the manufacture of w'oollens. 
The cathedral is situated by the side of the river, and was one 
of the few ecclesiastical edifices that escaped injur>>' at the hands 
of the Reformers. The first church is alleged to have been 
erected by Blane, a saint of the 7th century , but the. cathedral 
was founded by David 1 . in 1x41, and almost entirely rebuilt 
about 1240 by Bishop Clemens. Excepting the tower, which is 
Early Norman and was probably incorporated from the earlier 
structure, tlie building is of the Early Pointed style. It cun.sists 
of a nave (130 ft. long, 58 ft. wide, 50 ft. high), aisles, choir (80 ft. 
long by 30 ft. wide), chapter-house and tower. Ruskin con- 
sidered that there was nothing so perfect in its simplicity ” 
as the west window, tlie design of which resembles a leaf. After 
tlie decline of episcopacy the building was neglected for a long 
period, but the choir, which contains some carved ofik stalls of 
the i6th century, was restored in 1873, and the nave roofed and 
restored in 1892-1895, under the direction of Sir Rowand 
Anderson, tlie architect. From the time of the Reformation the 
choir had been used as the parish church, hut since its restoration 
the whole cathedral has been devoted to this purpose. The new 
oak roof is emblazoned with the arms of tlie Scottish and later 
British monarchs, and of the old earls of Stratliearn. Several 
memliers of the families of Stratliearn and Strathallan were buried 
in the cathedral, and three stones of blue marble in the floor of 
the choir are supposed to mark the graves of Lady Margaret 
Drummond (b. 1472), mistress of James IV., and her two sisters, 
daughters of Lord Drummond, who were mysteriously poisoned 
in 1501. An ancient Leltic cross, 6J ft. high, stands in the north- 
western corner of the nave. Robert l^ighton was the greatest of 
the bishops of Dunblane, and held the sec from 1661 to 1670. 
The library of 1500 volumes which he bequeathed to the clergy 
of the diocese is housed in a building with an outside stair, 
.standing near the cathedral, and the Bishop’s Walk by the 
river also perpetuates his memory. Of the bishop’s palace only 
a few ruins remain. The battlefield of Sheriffmiiir is about 2^ m. 
E. of the town. A mile and a half S. of Dunblane is the estate 
of Kidr w'hich liclonged to Sir William Stirling-Max well, the 
historian and art critic. 'J'he duke of Leeds derives the title of 
one of his viscounties from Dunblane. 

DUNCAN, the name of two Scottish kings. 

Duncan T. (d. 1040) was a son of Crinaii or Cronan, lay abbot 
of Dunkeld, and became king of the Scots in succession to his 
maternal grandfather, Malcolm II., in 1034, having previously 
as rex Cumbrorum ruled in Strathclyde. His accession was 
“ the first example of inlieritance of the Scottish throne in the 
direct line.” Duncan is chiefly known through his connexion 
with Macbeth, which has been immortalized by Shakespeare. 
The feud between these two princes originated prolxibly in a 
dispute over the succession to the throne ; its details, however, 
are obscure, and the only fact which can be ascertained with any 
certainty is that Duncan was slain by Macbeth in 1040. Two 
of Duncan’s sons, Malcolm 111 . Canmore and Donald V. Bane, 
were afterwards kings of the Scots. 

Duncan II. (d. 1094) was a son of Malcolm III. and therefore 
a grandson of Duncan I. For a time he lived as a hostage in 
England and became king of the Scots after driving out his uncle, 
Donald Bane, in 1093, an enterprise in which he was helped by 
some English and Normans. He was killed in the following year. 

Sep \V. F. Skene, Celtic Scotland (1870-1880), and A. Lang, History 
of Scotland, vol. i. (U)oo). 

DUNCAN, ADAM DUNCAN, ist Viscount (1731 -1804), 
British naval commander, was born on the 1st of July 1731, 
at Lundie, in Forfarshire, Scotland. After receiving the rudi- 
ments of his education at Dundee, he was in 1746 placed under 
Oiptain Haldane, of the “ Shoreham ” frigate, and in 1749 he 
became a midshipman in the ” Centurion.” In 1755 he w'as 
ap^inted second lieutenant of the “ Norwich,” but on the 
arrival of that ship in America, whither, with the rest of Keppel’s 
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squadron^ it had convoyed General Braddock’s forces^ he was 
transferred to the “ Centurion.” Once again in England^ he 
was promoted to be second lieutenant of the ‘^Torl^y/’ and 
after three years on the home station he assisted in the attack 
on the French settlement of Goree^ on the African coasts in which 
he was slightly wounded. He returned to England as first 
lieutenant of the “Torbay”; and in 1759 was made a commander, 
and in 1761 a post-captain. His vessel, the “Valiant” (74), 
was Commodore KeppeVs flag-ship in the expedition against 
Belle-Ile en Mer in that year, and also in 1762, when it took an 
important part in the capture of Havana. In 1778, on the 
recommencement of war with France, Captain Duncan was 
appointed to the “ Suffolk ” (74), whence before the close of the 
year he removed to the “ Monarch ” (74), one of the (Channel 
Fleet. On the i6th of January 1780, in an action off Cape 
St Vincent, between a Spanish squadron under Don Juan dc 
Langara and the British fleet under Sir George Rodney, Captain 
Duncan in the “ Monarch ” was the first to engage the enemy ; 
and in 1782, as captain of the “ Blenheim” (90), he took part 
in I-ord Howe’s relief of Gibraltar. From the rank of rear- 
admiral of the blue, received in 1789, he was gradually promoted 
until, in 1799, became admiral of the white. In Fcbniar}" 
1 795 he hoisted his flag as commander-in-chief of the North Sea 
fleet, appriinted to harass the Batavian navy. Towards the 
end of May 1797, though, in consequence of the widespread 
mutiny in the British fleet, he had been left with only the 
“ Adamant ” (50), besides his own ship the “ Venerable ” (74), 
Admirjil Duncan proceeded to his usual station off the Texel, 
where lay at anchor the Dutch squadron of fifteen sail of the 
line, under the command of Vice-Admiral dc Winter. From 
time to time he caused signals to be made, as if to the main 
body of a fleet in the oflmg, a stratagem which probably was the 
cause of his freedom from molestation until, in the middle of 
June, reinforcements arrived from England. On the 3Td of 
October the admiral put into Yarmouth Roads to refit and 
victual his ships, but, receiving information early on the 9th 
that the enemy was at sea, he immediately hoisted the signal 
for giving him chase. On the morning of the nth de 
Winter’s fleet, consisting of 4 seventy-fours, 7 sixty-fours, 4 
fifty-gun ships, 2 forty-four-gun frigates, and 2 of thirty-two 
guns, besides smaller vessels, was sighted lying about 9 m. 
from shore, between the villages of Egmont and ('amj)erdown. 
'riie British fleet numbered 7 seventy-fours, 7 sixty-fours, 2 
fifties, 2 frigates, with a sloop and several cutters, and was 
slightly superior in force to that of the Dutch. Shortly after 
mid-day the British ships, without waiting to form in order, 
broke through the Dutch line, and an engagement commenced 
which, after heavy loss on both sides, resulted in the taking by 
the British of eleven of the enemy’s vessels. When the action 
ceased the ships were in nine fathoms water, within 5 m. of 
a lee shore, and there was every sign of an approaching gale. 
So battered were the prizes that it was found imp(issible to fit 
them for future service, and one of them, the “ Delft,” sank 
on her way to England. In recognition of this victory. Admiral 
Duncan was, on the 2jst of October, created Viscount Duncan 
of Camperdown and baron of Lundie, with an annual pension 
of £3000 to himself and the two next heirs to his title. The 
earldom of Camperdown was created for his son Robert (1785- 
1859) in 1831, and is still in the ]X)ssession of his descendants. 
In 1800 Lord Duncan withdrew from naval service. He died 
on the 4th of August 1804. 

See Charnock, Uio^. Nav. ( 1 7Q4-i7f)6) ; Collins, Pearage of England , 
p. 378 (1812); W. Janu?s, Naval History of iireat Britain (1822); 
Vonge, History of the British Savy, vol. i. (18O3) ; Earl of Camper- 
clown, Admiral Duncan (1808), vol. xvi. of the Navy Rtrciml Sex:. 
Publications, contains the logs of the ships engaged in the battle of 
Cam]x*rdown. 

DUNCAN, PETER MARTIN (1824-1891), English palaeonto- 
logist, was bom on the 20th of April 1824 at Twickenham, and 
was educated partly at the local gnunmar school and partly in 
Switzerland. Having entered the medical department of King’s 
College, I-ondon, in 1842, he obtained the degree of M.B. (Lond.) 
in 1846, and then acted for a short time as assistant to a doctor 


at Rochester. Subsequently he practised at Colchester (1848- 
i860), and during this period he served for a year as mayor of 
the city. Returning to London in i860 he practised for a few 
years at Blackheath, and then gave his time entirely to scientific 
research, first in botany, and later in geology and palaeontology. 
His attention was directed especially to fossil corals, and in 
1863 he contributed to the Geological Society of D)ndon the 
first of a series of papers on the fossil corals of the ^^'i‘st Indian 
Islands in which he not only described the species, but discussed 
their bearings on the physical geography of the Tertiary period. 
Corals from various parts of the world and from different 
geological formations were subsequently dealt with by Duncan, 
and he came to be regarded as a leading authority on these 
fossils. He prepared also for the Palaeontographical Society 
(1866-1872) an important work on British fossil corals, as a 
supplement to the monograph by Henri Milnc-Ed wards and 
Jules Haimc. He was elected F.R.S. in 1868. In 1870 he was 
chosen professor of geology at King’s College. He was president 
of the Geological Soc^iety (1876-1877), and in 1881 was a warded 
the Wollaston medal. In addition to papers on fossil corals, 
he dealt with some of the living forms, also with the Echinoidea 
and other groups, recent and fossil. He edited the six volumes 
of Cassell’s Natural //w/iTry (1877, &<-'•)• He died at C'lunnersbury 
on the 28th of May 1891. 

DUNCAN, THOMAS (1807-1845), Scottish portrait and 
historical painter, was born at Kinclaven, in Perthshire. He 
was educated at the Perth Academy, and began the study of 
the law', but abandoned it for art. Beginning uiuler the instruc- 
tion of Sir William Allan, he early attained distinction as a 
delineator of the human figure ; and his first pictures established 
his fame so completely, that at a very early age he was appointed 
professor of colouring, and afterwards of drawirig, in tlu* Trustees’ 
Academy of Edinburgh. In 1840 he painted one of his finest 
pictures, “ Prince (Charles Edward and the Highlanders entering 
Edinburgh after tlie Battle of Prestonpans,” whicdi secured his 
election as an associate of the Royal Academy in 1843. Hi the 
same year he produced his picture of “ (’harles Edward asleep 
after Culloden, protected by Flora MacDonald,” which, like 
many other of his works, has been often engraved. In 1844 
appx^ared his “ (-upid ” and his “ Martyrdom of John Brown 
of Pricsthill.” His last work was a portrait of himstdf, now in 
the National Gallery in P^dinburgh. He particularly excelled 
in his portraits of ladies and children. He died in Edinburgh 
on the 25th of May 1845. 

DUNCE, a slow or stiqiid person, one incapable of learning. 
The word is derived from the name of the great schoedrnan, John 
Duns Scotus, whose works on logic, thccjlogy and philosophy 
were accepted text-books in the universiti(;s from the 14th 
century. “ Duns ” or “ Dunsman ” was a name early applied 
by their opponents to the followers of Duns Scotus, the Scotists, 
and hence was equivalent to one devoted to sophistical distinc- 
tions and subtleties. When, in the 16th century, the Scotists 
obstinately opposed the “ new learning,” the term “ duns ” or 
“ dunce ” became, in the mouths of the humanists and refcjrmers, 
a term of abuse, a synonym for one incapable of scholarship, 
a dull blockhead. 

DUNCKER, MAXIMILIAN WOLFGANG (iSr 1-1886), German 
historian and politician, eldest son of the jniblisher Karl Duncker. 
was born at Berlin on the 15th of October 1811. He studied 
at the universities of Bonn and Berlin till 1834, was then accused 
of participation in the students’ societies, wliicb the government 
was endeavouring to suppress, and was condemned to six years’ 
imprisonment, afterwards reduced to six montlus. He had 
already begun his labours as a historian, but after serving his 
sentence in 1837, found himself debarred till 1839 from complet- 
ing his course at Halle, where in 1842 he obtained a prof(’ssorshi]x 
Elected to the National Assembly at Frankfort in 1848, he joined 
the Right Centre party, and was chosen reporter of tlu* projected 
constitution. He sat in the Erfurt assembly of 1850, and in the 
second Prussian chamber from 1849 to 1852. J luring the crisis in 
Schleswig and Holstein in 1850 he endeavoured in ptinson to aid 
the duchies in their struggles. An outspoken opponent of the 
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policy of Manteuffel, he was refused promotion by the Prussian 
government, and in 1857 accepted the professorship of history 
at Tubingen. In 1859, however, he was recalled to Berlin as 
assistant in the ministry of state in the Auerswald cabinet, and 
in 1861 was appointed councillor to the crown prince. In 1867 
he became director of the Prussian archives, with which it was 
his task to incorjjorate those of Hanover, Hesse and Na.ssau. 
He retired on the ist of January 1875, and died at Ansbach on 
the 2xst of July 1886. Duncker’s eminent position among 
(k;rman historians rests mainly on his Geschichte des Alterthums 
(ist ed., 1852-1857); 5th ed. in 9 vols., 1878-1886 ; English 
translation by Evelyn Abbott, 1877-1882). He edited, with 
J. G. Droysen, Preusstsche Slaatssfkriften, Politische Corre- 
spondenz Friedrichs des Grossen, and Urkunden und Acienstiuke 
zur Geschichte des KurjUrsten Friedrich Wilhelm von Brandenburg. 
To the period of his political activity belong Zur Geschichte der 
deutschen Reich sversammlung in Frankfurt (1849) ; Heinrich 
von Gagern (1850), in the series of Manner der Gegenwart ; and 
the anonymous Vier Monate ausivdrliger Politik (1851). His 
other works include Origines Germanicae (1840); the lectures 
Die Krisis der Reformation (1845) and Feudalitdl und Aristokratic 
(1858); Aus der Zeit Friedrichs des Grossen und Friedrich 
Wilhelms III. Abhandlungen zur preussischen Geschichte (1876) ; 
followed after his death by Abhandlungen aus der gr^echischen 
Geschichte and Abhundlungen aus der neueren Geschichte (1887). 

DUNCKLEY, HENRY (1823-1S96), English journalist, was 
born at Warwick on the 24th of December 1823. Educated 
at the Baptist college at Accrington, I^nc4ishire, and at Glasgow 
University, he lx*came in 1848 minister of the Baptist church 
at Salford, Lancashire. Here lie closely investigated the ediica- 
tiontil needs of the working-classes, cmliodying the resiilLs of his 
inquiries in an essay, The Glory and the Shame of Britain (1851), 
which gained a prize offered Iiy the Religious Tract Society. 
In 1852 he won the Anti-Gorn-law Ixiague's prize with an essay 
on the results of the free-trade policy, published in 1854 under 
the title The Charier of the Nations. In 1855 he abandoned 
the ministry to edit the Manchester Examiner and Times ^ a 
prominent Liberal ncwsjiafier, in charge of which he remained 
till 1889. For twenty years he wrote, over the signature 

Verax,*' weekly letters to the Manchester papers ; those on 
The Croum and the Cabinet (1877) and The Croton and the Con- 
stitution (1878) evoked so much enthusiasm that a public sub- 
scription was set on foot to present the writer with a handsome 
testimonial for his public services. In 1878 Dunc:kley, who had 
often declined to stand for parliament, was elected a member of 
the Reform Club in recognition of his services t ' the Liberal 
party, and in 1883 he was made an LL.D. by Glasgow University. 
He died at Manchester on the 29th of June 1896. 

BUNCOMBE, SIR CHARLES(r. 1648-1711), English politician, 
was a I^indon apprentice, who became a goldsmith and a banker ; 
he amassed great wealth in his calling and was chosen an alderman 
of the city of Ixindon in 1683. Duncombe’s parliamentary career 
liegan in 1685, when he was elected member of parliament for 
Hedon, and he was afterwards one of the representatives of 
Yarmouth in the Isle of Wight and of Downton in Wiltshire. 
He was made receiver of the customs, and upon the flight of 
James IL from England in 1688 refused to forward to him the sum 
^ requested ; accordingly his name alone was excepted 
from the pardon isstied by the exiled king in 1692. A strong 
Tory , Duncombe held for a short time the office of receiver of the 
excise, and in this capacity he profited slightly by a transaction 
over some exchequer bills which had been falsely endorsed. 
Consequently he was imprisoned by the House of Commons, and 
expelled from parliament ; and having been released by order 
of the House of I-ords, where his friends were more powerful, 
he was again imprisoned by the Commons. Tried before the 
court of king's Ixmch he was found “ not guilty ” on two occasions 
and the matter was allowed to drop. Duncombe made three 
unsuccessful attempts to enter parliament as member for the city 
of London, and then represented Downton a second time from 
1702 until his death. In 1699 he was knighted, and in 1709 he 
ser\’ed as lord mayor of London. Upon retiring from business 


in 1695 Duncombe caused some stir by giving the representatives 
of the duke of Buckingham a high price for an estate at Helmsley 
in Yorkshire, where he built a magnificent house. 

He died at his residence at Teddington on the 9th of April 
1711, and much of his great wealth passed to his sister, Ursula, 
wife of Thomas Browne, who took the name of Duncombe. 
Ursula’s great-grandson, Charles Duncombe (1764-1841), was 
created Baron Feversham in 1826, and in 1868 his grandson, 
William Ernest, the 3rd baron (b. 1829), was made earl of 
Feversham. Sir Charles Duncombe’s nephew, Anthony Dun- 
combe {c. 1695-1763), who was made a baron in 1747, left an 
only daughter, Anne (1757-1829), who married Jacob Pleydell- 
Bouverie, 2nd earl of Radnor, by whom she was the ancestress 
of the succeeding earls of Radnor. 

A celebrated member of the Duncombe family was Thomas 
Slingsby Duncombe (1796-1861), a Radical politician, who was 
member of parliament for Hertford from 1826 to 1832 and for 
Finsbury from 1834 until his death. Duncombe defended liOrd 
Durham's administration of Canada ; he sought to obtain the 
release of John Frost and other Chartists, whose immense 
petition he presented to parliament in 1842 ; and he interested 
himself in the affairs of Charles IL, the deposed duke of Bruns- 
wick. He showed a practical sympathy with Mazzini, whose 
letters had Ix^en opened by order of the English government, by 
urging for an inquiry into this occurrence ; and also with Kossuth. 
He died at Lancing on the 13th of November 1861. 

Sec? Life and Correspondence of T. S. Duncombe, edited by T. H. 
Duncombe (1868). 

DUNDALK, a seaport of Co. lx)uth, Ireland, in the north 
parliamentary division, on the Castletown river near its mouth in 
Dundalk Bay. Pop. of urban district (1901), 13,076. It is an 
important junction on the Great Northern railway, by the main 
line of which it is 54 m. N. from Dublin. The company has its 
works here, and a line diverges to the north-west of Ireland. 
Dundalk is connected with the port of ( Jreenore (for Holyhead) by 
a line owned by tlie London & North-Western railway company of 
England. 'I'he parish church is an old and spacious edifice with a 
curious wooden steeple covered with copper ; and the Roman 
('atholic chapel is a handsome building in the style of King's 
College chapel, Cambridge. There are ruins of a Franciscan 
priory, with a lofty tower. Adjacent to the town are several 
fine parks and demesnes. Until 1885 a member was returned 
to parliament. A brisk trade, chiefly in agricultural and dairy 
produce, is carried on, and the town contains some manufactories. 
Distilling and brewing are the principal industrial works, and 
there are besides a flax and jule-spinning mill, salt works, &c. 
The port is the seat of a considerable trade, mainly in agricul- 
tural produce and live slock. It is also the centre of a sca- 
fishcry district and of salmon fisheries. Dundalk was a borough 
by prescription, and received charters from Edward TIL and 
successive monarchs. Edward Bruce, having invaded Ireland 
from Scotland in 1315, proceeded south from his landing-place in 
Antrim, ravaging as he came, to Dundalk, which he stormed, and 
proclaimed himself king here. In this neighbourhood, too, he was 
defeated and killed by the English under Sir John de Bermingham 
in 1318, and at Faughart near Dundalk, near the ruined church of 
St Ikidgct, he h buried. 

DUNDEE, JOHN GRAHAM OF CLAVERHOUSE, Viscount 
(r. 1649-1689), Si Atish soldier, was the elder son of Sir William 
Graham and I.*ady Madeline C arnegie. Of his youth little record 
has been kept ; but in the year 1665 he became a student at the 
university of St Andrews. His education was upon the whole 
gwd, as appears from the varied and valuable correspondence of 
his later years. Young Graham was destined for a military 
career ; and after about four years he proceeded abroad as a 
volunteer in the service of France. In 1673 or 1674 he went to 
Holland, and obtained a cometcy, and he was soon raised to the 
rank of captain, as a reward for having saved the life of the 
prince of Orange at the battle of Seneff. A few years later, 
being disappointed in his hopes of obtaining a regiment, Graham 
resigned his commission. In the beginning of 1677 he returned to 
England, bearing, it is said, letters of strong recommendation 
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from the prince to Charles II. and the duke of York. In 1678 he 
became a lieutenant, and soon afterwards captain of a troop, in 
the regiment commanded by his relative the marquis of Montrose. 
The task before him was the suppression of the Covenanters* 
rebellion. To this he brought, over and above the feelings of 
romantic loyalty and the cavalier spirit, which in his case was 
free from its usual defects, a hatred of the (Covenanters which was 
based largely on his hero-worship of the great Montrose. Further, 
his uncompromising disposition and unmistakable capacity at 
once marked him out as a leader upon whom the government 
could rely. But the difficulties of liis task, the open or secret 
hostility of the whole people, and the nature and extent of the 
country he was required to watch, were too great for the leader of 
a small body of cavalry, and in spite of his vigorous and energetic 
action, Graham accomplished but little. He entered, however, 
upon his occupation with zest, and interpreted consistently the 
orders he received. There is evidence, also, that his efforts were 
appreciated at headquarters in his appointment, jointly with the 
laird of Earlshall, his subaltern, to the office of sheriff-depute of 
Dumfries and Annandalc in March 1679, with powers — sj)ccially 
narrated in his commission — anent separation,” conventicles, 
“ disorderly baptisms and marriages,’* and the like. 

For some years thereafter the position of Graham was in the 
highest degree difficult and delicate. In the midst of enemies, 
and in virtue of the most erroneous but direct orders of his 
government, he combined the functions of soldier, spy, pro- 
secutor and judge. Shortly after the murder of Archbishop 
Sharp (1679), he was summoned to increased activity. There 
were reports of rebels gathering near Glasgow, and Graham went 
in pursuit. On the 1st of June, the Covenanters being in a well- 
protected position upon the marshy ground of Drumclog, 
Graham advanced to the attack . Hindered by the ground, he had 
to wait till the impatience of his adversaries induced them to 
commence an impetuous attack. The charge of the Covenanters 
routed the royal cavalry, who turned and fled, Graham himself 
having a narrow escai)e. This was the only regular engagement 
he had with the Covenanters. The enthusiasm raised by this 
victory was the beginning of a serious and open rebellion. 

On the 22nd of June Graham was present at the battle of 
Bothwcll Bridge, at the head of his own troop. Immediately 
thereafter he was commissioned to search the south-western 
shires for those who had taken part in the insurrection. In this 
duty he seems to have been engaged till the early part of 1680, 
when he disappears for a time from the record of these stringent 
measures. The wide powers given to him by his commission 
were most sparingly used, and the gravest accusation made 
against him in reference to this period is that he was a 
robber. 

He was, in any case, an advocate of rigorous measures, and his 
own systematic and calculated terrorism, directed principally 
against the ringleaders, proved far more efficacious than the 
irregular and haphazard brutalities of other commanders. 
During these months he was despatched to London, along with 
Lord Linlithgow, to influence the mind of Charles 11 . against 
the indulgent method adopted by Monmouth with the extreme 
Covenanting party. The king .seems to have been fascinated by 
his loyal supporter, and from that moment Graham was destined 
to rise in rank and honours. Early in 1680 he obtained a royal 
grant of the barony of the outlawed Macdougal of Freuch, and 
the grant was after some delay confirmed by subsequent orders 
upon the exchequer in Scotland. In April 1680 it appears that 
his roving commission had been withdrawn by the privy council, 
lie is thus free from all concern with the severe measures which 
followed the Sanquhar Declaration of the 22nd of June 1680. 

The turbulence occasioned by the passing of the Test Act of 
1681 required to be quelled by a strong liand ; and in the begin- 
ning of the following year Graham was again commissioned to 
act in the disaffected districts. In the end of January he was 
appointed to the sheriffships of Wigtown, Dumfries, Kirk- 
cudbright and Annandalc. He retained his commission in the 
army — the pernicious combination of his offices being thus 
repeated. He appears further to have had powers of life and 


death in virtue of a commission of justiciary granted to him 
about the same time. These powers he exercised strictly and in 
conformity with the tenor of his orders, which were not more 
severe tlmn he himself desired. He quartered on the rebels, 
rifled their houses, and, to use his own words, “ endeavoured to 
destroy them by eating up their provisions.” The effect of his 
policy, if we believe his own writ, is not overstated as 
” Death, desolation, ruin and decay." 

'i'he result of a bitter quarrel between Graham and Sir John 
Dalrymple, who, wdth many others of the gentry, w^as far from 
active in the execution of the government’s orders, confirmed 
his prestige. Graham was acquitted by the privy council of 
the charges of exaction and oppression preferred against him, 
and Sir John condemned to fine and imprisonment for interference 
with his proceedings. In Decemlxjr 1682 Graham was appointed 
colonel of a new regiment raised in Scotland. He had still 
greater honours in view. In January 1683 the case of the earl 
of Lauderdale, late Maitland of Hatton, was debated in the 
House of Lords. Maitland was proprietor of the lands and 
lordship of Dundee and Dudhope, and the decree of the Lords 
against him was in March 16S3 is.sued for the sum of £72,000. 
Graham succeeded in having part of the property of the defaulter 
transferred to him by royal grant, and in May he was nominated 

tlie privy council of Scotland. 

Shortly afterwards Claverhouse was appointed to be present 
at the sittings of the Circuit Court of Justiciary in Stirling, 
Glasgow, Dumfries and Jedburgh, recently instituted for the 
imposition of the test and the punishment of rebels. Several 
were sentenced to death. During the rest of the year he attended 
the meetings of council, in which he displayed the spirit of an 
obedient soldier rather than that of a statesman capable of 
independent views. There is, however, one record of his direct 
and efficacious interference. He declared decisively against 
the pro]>osal to let loose the Highland marauders upon the 
south of Scotland. 

In June 16S4 he was again at his old employment — the 
inspection of the southern shires ; and in August he was com- 
mi.ssioned as second in command of the forces in Ayr and Clydes- 
dale to search out the rebels. By tliis time he was in j)os.session 
of Dudhope, and on the joth of June he married Lady Jean, 
daughter of William, Lord (bchrane. As constable of Dundee 
he recommended the remission of extreme punishment in th(* 
case of many petty offences. He issued from his retirement to 
take part in a commissiori of lieutenancy which perambulated 
the .southern districts as a criminal court ; and in the end of 
the year he was again in the same region on the occasion of 
disturbances in the town of Kirkcudbright. 

Shortly after the death of Charles IT. (February 1685) (»rahani 
incurred a temporary disgrace by his deposition from the office 
of privy councillor ; but in May he was reinstated, although 
his commission of justiciary, which had t;xpired, was not renewed. 

In May 1685 he was ordered with his cavalry to guard the 
borders, and to scour the south-west in search of rebels. By 
act of privy council, a certificate was required by all persons 
over sixteen years of age to free them from the hazard of at lack 
from government officials. W'ithout that thej" were at once liable 
to be called upon oath to abjure the declaration of Renwick, 
which was alleged to be treasonable. While on this mission he 
pursued and overtook two men, one of whom, John Brown, 
called the ” (Christian carrier,” having refused the abjuration 
oath, w^as shot dead. The order was within the authorize^d 
powers of (Graham. 

In i68fi he was promoted to the rank of major-general, and 
had added to his position of constable the dignity of provost of 
Dundee. In 1688 he w^as second in command to General I )ouglas 
in the army which had been ordered to England to aid the falling 
dynasty of the Stuarts. 

His influence wMth James II. was great and of long standing, 
and amid the hurr>' of events in this critical time he was created 
Viscount Dundee on the 1 2th of November 1 688. 'J’hroughont the 
vexed joiirneyings of the king, Dundee is ff)iind accom|)anying 
or following him, endeavouring in vain to prompt him to make 
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his stand in England^ and fight rather than flee from the 
invader. At last James announced his resolve to go to France, 
promising that he would send Dundee a commission to command 
the troops in Scotland. 

Dundee returned to Scotland in anticipation of the meeting 
of the convention, and at once exerted himself to confirm the 
waning resolution of the duke of Gordon with regard to holding 
Edinburgh Castle for the king. Thu convention proving hostile 
(March i6th, 1688), he conceived the idea of forming another 
convention at Stirling to sit in the name of James 11 ., but the 
hesitancy of his associates rendered the design futile, and it 
was given up. Previous to this, on the 18th of March, he had 
left Edinburgh at the head of a company of fifty dragoons, who 
were strongly attached to his person. He was not long gone 
ere the news was brought to the alarmed convention that he 
had been seen clambering up the castle rock and holding con- 
ference with the duke of Gordon. In excitement and confusion 
order after order was despatched in reference to the fugitive. 
Dundee retired to Dudhope. On the 30th of March he was 
publicly denounced as a traitor, and in the latter half of April 
attempts were made to secure him at Dudhope, and at his 
residence in Glen Ogilvy^ But the secrecy and speed of his 
movements outwitted his pursuers, and he retreated to the 
north. 

In the few years which had elapsed since 1678 he had risen, 
despite the opposition of his superiors in rank, from the post of 
captain and the social status of a small Scottish laird to positions 
as a soldier and statesman and the favourite of his sovereigns, 
of the greatest dignity, influence and wealth. In this {i^riocl 
he had, justly or unjustly, earned the reputation of being a 
cruel and ruthless oppressor. When the ruling dynasty changed, 
and he had himself become an outlaw and a rebel, he supported 
the cause of his exiled monarch with such skill and valour 
that his name and death arc recorded as heroic. 

In the Highlands his diplomatic skill was used with effect 
amongst the chieftains. General Hugh Mackay was now in the 
field against him, and a Highland chase began. The camixiign 
resembled those of Montrose forty years earlier. The regular 
troops were at a great disadvantage in the wild Highland country, 
and Dundee, like Montrose, invariably anticipated his enemy. 
But, as usual, the army of the clans required the most careful 
management. After the first few weeks of operations, Dundee’s 
army melted away, and Mackay, unable to follow his opponent, 
retired also. 

Throughout the whole of the campaign Dundee was inde- 
fatigable in his exertions with the Highland chiefs and his 
c(jmmiinications with his exiled king. To the day of his death 
he l)elievcd that formidable siuxour for his cause was alxiut to 
arrive from Ireland and France. He justly considered himself 
at the head of the Stewart interest in Scotland, and his despatches 
form a record of the little incidents of the campaign, strangely 
combined with a revelation of the designs of the statesman. 
It mattered little to him that on the 24th of July a price of 
£20,000 had been placed upon his head. The dans had begun 
to reassemble ; he was now in command of a considerable force, 
and in July both sides took the field again. A contest for the 
castle of Blair forced on the decision. Mackay, in his march 
towards that place, entered the pass of Killiecrankie, the battle- 
ground selected by Dundee anti his officers. Here, on the 17th- 
27th of July 1689, was fought the battle of Killiecrankie (r/.v.). 
The Highlanders were completely victorious, but their leader, 
in the act of encouraging his men, was pierced beneath the 
breastplate by a bullet of the enemy, and fell dying from his 
horse. Dundee asked “ How goes the day ? ” of a soldier, who 
replied, “Well for King James, but I am sorry for your lordship.” 
The dying general replied, “ If it goes well for him, it matters 
the less for me.” Dundee was conveyed to the castle of Blair, 
where he died on the night of the battle. Within an hour or 
two of his death he wrote a short account of the engagement to 
King James. The battle, disastrous as it was to the government 
forces, was in reality the end of the insurrection, for the control- 
ling and commanding genius of the rebellion was no more. The 


death of Dundee, in the mist and the confusion of a cavalry 
charge, formed tlie subject of numerous legends, the best known 
of which is the long prevalent tradition that he was invulnerable 
to all bullets and was killed by a silver button from his own 
coat. 

See Mark Napier, Memorials and Letters of Graham of Claverhouse 
(1859-1862) ; Bannatyne Club, Letters of the Viscount Dundee (1826) ; 
C. S. Terry, John Graham of Claverhouse^ Viscount Dundee ; and 
authorities quoted in Diet. Nat. Diogr., s.v. “ Graham of Claverhouse.’* 

DUNDEE, a royal, municipal and police burgh, county of a 
city, and seaport of Forfarshire, Scotland. Pop. (1891) i 53 j 5®7 1 
(1901) 161,173. It lies on the north shore of the Firth of Tay, 
59^ m. N. by E. of Edinburgh by the North British railway via 
the Forth and Tay bridges. The Caledonian railway finds access 
to the city by way of Perth, which is distant about 22 m. W. by 
S. The general disposition of the town is from east to west, 
with a frontage on ^e water of 4 m. The area northwards that 
has already been built over varies in depth from half a mile 
to nearly 2^ m. (from Esplanade Station to King’s Cross). The 
city rises gradually from the river to Dundee I^w and Balgay 
Hill. Since the estuary to the E. of Tay bridge is m. wide, 
and the commodious docks — in immediate contact with the river 
at all stages of the tide — ^are within 12 m. of the sea, the position 
of the city eminently adapts it to be the emporium of a vast 
trade by land and sea. Bui its prosperity is due in a far greater 
measure to its manufactures of jute and linen — of which it is the 
chief seat in the United Kingdom — than to its shipping. 

Public Buildings . — The town -hall, built in 1734 from the 
designs of Robert Adam, stands in High Street. It is surmounted 
by a steeple 140 ft. high, carrying a good peal of bells, and beneath 
it is a piazssa. The old Town Cross, a shaft 15 ft. high, bearing 
a unicorn with the date of 1586, once stood in High Street also, 
but was re-erected within the enclosure on the S.W. of Town 
Churches (see below). Albert Square, with statues of Robert 
Burns, George Kinloch, the first member for Dundee in the 
Reform Parliament (both by Sir John Steell), and James Car- 
michael (1776-1853), inventor of the fan-blast (by John Hutchi- 
son, R.S.A.), contains several good buildings, among them the 
Royal Exchange in Flemish Pointed (erected in 1853-1856), 
the Eastern Club-house, and the Albert Institute, founded in 
memory of the prince consort, llic last, built mainly from 
designs by Sir Gilbert Scott, is one of tlie most important edifices 
in the city, since it embraces the art gallery, free library, reference 
library, museum and several halls. On the north side of the 
building is the seated figure, in bronze, of Queen Victoria, on a 
polished red granite pedestal containing bas-reliefs of episodes in 
Her Majesty’s life, the work of Harry Bates, A.R.A. The custom 
house, near the docks, is in Classical style and dates from 1843. 
The Sheriff Court buildings and Police Chambers, a structure 
of Grecian design, with a bold portico, was erected in 1864-1865. 
The halls used for great public meetings are the Volunteer Drill 
Hall in Parker Square, and Kinnaird Hall in Bank Street. Of 
the newer streets. Commercial, Reform, Whitehall, Bank and 
Lindsay contain many buildings of good design and Uie principal 
shops. In Bank Street are the offices of the Dundee Advertiser, 
the leading newspaper in the north-east of Scotland ; and in 
Lindsay Street the headquarters of the Dundee Courier. In 
Dock Street stands the Royal Arch, an effective structure, 
erected to commemorate the visit of Queen Victoria in 1844. 
Among places of amusement are the Theatre Royal, the People’s 
Palace theatre, the Music Hall, the Circus and the (gymnasium. 
The cattle market and slaughter-houses, both on an extensive 
scale, are in the east end of the city, not far from Camperdown 
Dock. Dudhope Castle, once the seat of the Scrymgeours, 
hereditary constables of the burgh— one of whom (Sir Alexander) 
was a com|)anion-in-arms of Wallace, — ^was granted by James II. 
to John Graham of Claverhouse. On his death it reverted to the 
crown, and at a later date was converted into barracks. When 
the new barracks at Dudhope Park were occupied, the Castle 
was transformed into an industrial museum. Though Dundee 
was once a walled town, the only relic of its walls is the East Port, 
the preservation of which was due to the tradition that Geoxge 
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Wishart preached from the top of it during the plague of 

1544. 

Churches. — Of the many churches and chapels the most in- 
teresting is Town Churches — St Mary’s, St Paul’s and St 
Clement’s, the three under one roof — surmounted by the noble 
square tower, 156 ft. high, called the Old Steeple, once the belfty 
of the church which was erected on this spot by David, earl of 
Huntingdon, as a thank-offering for his escape from shipwreck 
on the shoals at the mouth of the Tay (1193). The church 
perished, but the bell-tower remained and was restored in 1871- 
1873 by Sir Gill^rt Scott. The fine Roman Catholic pro- 
cathedral of St AnSrew’s is in Early English style, and St Paul’s 
Episcopal church, in Decorated Gothic style, with a spire 211 ft. 
high, from designs by Sir Gilbert Scott, was due to the zeal of 
Bishop Forbes (1817-1875), who transferred the headquarters 
of the see of Brechin to Dundee. It occupies the site of the old 
castle. Memorial churches commemorate the work of Robert 
Murray McCheyne (1813-1843) and of George Gilfillan (1813- 
1878), long ministers in Dundee. John Glas (1695-1773), founder 
of the Glasites (^.t'.), ministered here from 1730 to 1733. 

Cemeteries. — ^Ihe ancient buiying-ground in the centre of the 
city is called the Howff. It has long been closed, but contains 
several interesting monuments and epitaphs. Not far from it 
the New Cemetery was laid out in West Bell Street ; to the east 
of Baxter Park lies the Eastern Cemetery ; and the Western 
Cemetery was constructed in I*erth Road. The most beautifully 
situated of all the burying-grounds, however, is the Western 
Necropolis, which occupies the western portion of the hill of 
Balgay. A bridge over the ravine connects it with Balgay Park. 

Public Parks and Open Spaces. — On the N. of the city rises 
Dundee I-aw (571 ft.), the property of the Corporation, a 
prominent landmark, on the summit of which are traces of an old 
vitrified fort. The surrounding park covers 18 acres. Near the 
eastern boundary of the city lies Baxter Park, of 37 acres, pre- 
sented to the town by Sir David Baxter (1793 -1872), a leading 
manufacturer, and his sisters. It was laid out by Sir Joseph 
Paxton, and contains a statue of Sir David by Sir John Steell, 
erected by public subscription. In the west the finely wooded 
hill of Balgay was acquired in 1869 and 36 acres of the area were 
converted into a park. Immediately adjoining it on the north 
is Lochee Park, of 25 acres, given to the city in 1891 by Messrs 
Cox Brothers of Camperdown Works. In the extreme north 
lies the park of Fair Muir, of 12 acres, which was secured in 1890, 
and nearer to the heart of the town is Dudhope or Barrack Park, 
purchased in 1893. Near the north end of the 'lay bridge is 
Magdalen Green, an old common of 1 7 acres, and along the shore 
of the estuary there runs for a distance of 2! m. from Magdalen 
Point to beyond Oaig Pier a promenade called the Esplanade. 

Education. — University College in Ncthergate, founded in 
1880 by Miss Baxter of Balgavies (d. 1884) and Dr John Boyd 
Baxter, was opened in 1883, and united to the university of St 
Andrews in 1890. 'The affiliation was cancelled in 1895 owing 
to divergence of view in the governing body, but this was over- 
come and the college finally incorporated in 1897. The staff 
consists of a principal, professors and lecturers, and the curri- 
culum, which may be taken by students of both sexes, is especi- 
ally concerned with medicine and natural and applied science. 
The endowments exceed £250,000. Adjoining the buildings 
is the Technical Institute, built and endowed by Sir David 
Baxter and opened in 1888. In connexion with the high school, 
a building in the Doric style, dating from 1833, there is a museum 
which was endowed in 1880 by Mr William Harris. Morgan 
hospital, a structure in the Scots Baronial style, situated immedi- 
ately to the north of Baxter Park, was founded in 1868 by John 
Morgan, a native of Dundee, for the board and education of 
a hundred boys, sons of indigent tradesmen, but was acquired 
by die school board and transformed into a secondary school. 
Besides a high school for girls and Roman Catholic and Epis- 
copalian schools, there are numerous efficient and thoroughly 
equipped board schools. 

Chariiable Institutions. — One of the most conspicuous buildings 
in the city, occupying a prominent position in the centre, is the 


Royal Infirmary, a fine structure in the Tudor style. On the 
southern face of Balgay Hill stands the Royal Victoria hospital 
for incurables, opened in 1889. In addition to the maternity 
hospital and nurses’ home, there are several institutions devotcli 
to special afflictions and diseases— among them the Blind and 
the Deaf and Dumb institutions, the Royal asylum, the fever 
hospital at King’s Cross, and, in the parish of Mains— beyond 
the municipal boundary — the Baldovan asylum for imbeciles, 
founded in 1854 by Sir John Ogilvy and said to be the earlies- 
of its kind in Scotland, besides the smallpox and cholera hospital. 
The large Dundee hospital adjoins the poorhouse, and an epidemic 
hospital has been built in the Fair Muir district. One of the 
convalescent homes is situated at Broiighty Ferry. Among other 
institutions arc the Royal Orphan and the Wcllburn Charitable 
institutions, the rescue home for females, the sailors’ home and 
Lady Jane Ogilvy 's orphanage in Mains. 

Trade. — Hector Boece, in his History and Croniklis of Scotland, 
thus quaintly writes of the manufactures of Dundee in the 
opening of the 16th century — “ Dunde, the toun quhair we wer 
born ; quhair mony virtewus and lauborius pepill ar in, making 
of claith.” Jute is, par excellence, the industry of the city. 
Enormous quantities of the raw material — estimated at 300,000 
tons a year— are imported directly from India in a fleet solely 
devoted to this trade, and many of the factories in Bengal are 
owned l)y Dundee merchants. Fabrics in jute range from the 
roughest sacking to carpets of almost Oriental beauty. Another 
staple industry is the linen manufacture, which is also one of the 
oldest, although it was not till the introduction of steam power 
that headway was made. Bell Mill, erected in 1806, was the 
first work of any importance, and the first power-loom factory 
dates from 1836. Now factories and mills are to be counted by 
the score, and the jute, hemp and flax manufactures alone 
employ about 50,000 hands, while the value of the combined 
annual output exceeds £6,000,000. Some of the works are 
planned on a colossal scale, and many of the buildings in respect 
of design and equipment are among the finest and most complete 
in the world. In the thriving quarter of Lochee are situated 
the Camperdown l-.inen Works, covering an immense area and 
employing more than 5000 hands. 'I’he chimney-stalk (282 ft. 
higli), in the style of an Italian campanile, built of parti -coloured 
bricks with stone cornices, is a conspicuous feature. The chief 
textile products are drills, ducks, canvas (for which the British 
navy is the largest customer), ropes, sheetings, sackings and 
carpets. Dundee is also celebrated for its confectionery and 
preserves, especially marmalade. Among otJier prominent 
industries are bleaching and dyeing, engineering, shipbuilding, 
tanning, the making of boots and shoes and other goods in 
leather, foundries, breweries, corn and flour mills, and tlic 
construction of motor-cars. 

Shipping. — By reason of its excellent docking facilities 
Dundee can cope with a shipping trade of the largest proportions. 
On the front wharves and harbour works extend for 2 m.,and the 
docks cover an area of 35 A acres, made up thus — Earl Grey Dock, 
5i acres ; King W'illiam JV. Dock, 6J acres ; 'lidal Harbour, 4j 
acres ; Victoria Dock, loj acres ; Camperdown Dock, 8 A acres. 
There are, besides, graving docks, the Ferry harbour and timber 
ponds. 'I'he warehouses arc capacious and the ample (juays 
equipped with steam cranes and other modern appliances. In 
1898 there entered and cleared 2914 vessels of 1,390,331 tons ; in 
1904 the numbers were 2428 ves.sels of 1,227,429 tons. At the 
close of 1904 the registered .shipping of the port was 131 vessels of 
109,885 tons. Dundee is the .seat of the Arctic fishery, once an 
important and lucrative business, but now shrunk to the most 
meagre dimensions in consequence of the increasing scarcity of 
whales and seals. There is regular communication by steamer 
with London, Hull, Newcastle, Liverpool and Leith, besides 
Rotterdam, Hamburg and other continental ports. Of the local 
excursions the two hours’ run to Perth is the favourite summer 
trip. 

Local Government. — Dundee returns two members to parlia- 
ment. 'rhe city council consists of the lord provost, bailies and 
councillors. The corporation owns the gas and water supplies 
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The town hall, Athenaeum and museum are noteworthy buildings, 
the last having a fine biological collection. The university, 
founded in 1869, built mainly of basalt, has schools of arts, 
medicine, chemistry and minenalogy. It is in reality a university 
college, for though it was originally intended to have the power 
of conferring degrees, it was subsequently affiliated to the New 
Zealand University. The churches arc numerous and some are 
particularly handsome ; such as the First church, which over- 
looks the harbour, and is so named from its standing on the site 
of the church of the original settlers ; St Paul’s, Knox church 
and the Roman Catholic cathedral of St Joseph. Finally, one 
of the most striking buildings in the city is the high school (1885) 
with its commanding tower. The white Oamaru stone is com- 
monly used in these buildings. The primary and secondary 
schools of the town are excellent, and there is a small training 
college for state teachers. Besides the Belt there are several 
parks and reserves, including botanical and acclimatization 
gardens, the so-called Ocean Beach, and two race-courses. 

Dunedin is connected by rail with ("hristchurch northward 
and Invercargill southward, with numerous branches. Electric 
tramways serve the principal thoroughfares and suburbs. The 
most important internal industries are in wool and frozen meat. 
The harbour is accessible, owing to extensive dredging, to vessels 
drawing 19 ft., at high tide ; and Dunedin is the headquarters 
of the coasting services of the Union Steamship Co. Port 
(lialmers, however (9 m. N.E. by rail), though incapacitated by 
its site from growing into a large town, is more readily accessible 
for shipping, and has extensive piers and a graving dock. 
Dunedin is governed by a mayor and corporation, and most of 
its numerous suburbs are separate municipalities. 

The colony of Otago (from a native word meaning ochre, 
which was found here and highly prized by the Maoris as a 
pigment for the body when preparing for battle) was founded 
as the chief town of the Otago settlement by settlers sent out 
under the auspices of the lay association of the Free Church 
<»f Scotland in 1848. The discovery of large quantities of gold 
in Otago in i86i and the following years brought prosperity, 
a great “ rush ” of diggers setting in from Australia. Gold- 
dredging, in the hands of rich companies, remains a primary 
source of wealth in the district. 

DUNES,^ or Dunkirk Dunes, Batti.e of, was fought near 
Dunkirk on the 24th of May (3rd of June) 1658, between the 
French and English army under the command of Marshal 
Turenne and the Spanish army under Don Juan of Austria and 
the prince of Cond^. The .severest part of the fighting was borne 
by the English contingents on either side. Six tiiousand £ngli.sh 
infantry under General lx)ckhart were sent by Cromwell to join 
the army of Turenne, and several Royalist corps under the 
command of the duke of York (afterwards James II.) served 
in the Spanish forces. The object of the Spaniards was to re- 
lieve Dunkirk, which Turenne was besieging, and the complete 
victory of the French and English caused the speedy surrender 
of the fortress. 

DUNFERMLINE, ALEXANDER SETON, ist Earl OF(r. 1555- 
1622), was the fourth son of George, 5th Lord Seton, and younger 
brother of Robert, ist earl of Winton. He was sent as a boy to 
Rome, where he studied at the Jesuits* College with a view to 
l>ecaming a priest. lie turned, however, to the study of law, 
and after some years’ residence in France was called to the bar 
about 1577. He was suspected of Romanist leanings by the 
officials of the Scottish kirk, and was temporarily deprived of 
the priory of Pluscardine, which had been granted to him by 
his god-mother, Queen Mary. In 1583 he accompanied his 
father, Lord Seton, on an embassy to Henr)' HI. of France. 
His promotion was now rapid : he was made extraordinary 
lord of session in 1586 as prior of Pluscardine, ordinar>' lord of 
session in 1588 as Lord Urquhart, judge in 1593, lord president 
of the court of session in 1598, Baron Fy vie in 1597 and chancellor 
in 1604. In 1595 he was one of the commission formed by 
James VI. to control the royal finance. The eight commissioners 
were known from their number as the Octavians, and were 
' For the word “ dune ” see Dow'n. 


relieved of their functions about two years later. Urquhart’s 
continued influence was, however, assured, in spite of the 
animosity of the kirk, by his appointment as lord provost of 
Edinburgh in nine successive years. He showed considerable 
independence in his relations with James VI., and dissuaded him 
from his intention of forming a standing army in readiness to 
enforce his claims to the English crown. He was entrusted 
with the care of Prince Charles, afterwards Charles I., after 
the king’s departure for England, and arranged the details of 
the union between Scotland and England. He became chancellor 
of Scotland in 1604, and on the 4th of March 1605 he was created 
earl of Dunfermline. He died at Pinkie House, near Musselburgh, 
on the i6th of June 1622. 

His son Charles, 2nd earl of Dunfermline (c. 1608-1672), 
was the offspring of his third marriage with Margaret Hay, 
sister of John, ist earl of Tweeddalc. He signed the National 
(bvenant and was one of the leaders of the Presbyterian party, 
but as one of the “ Engagers ” of 1648 he was prevented from 
holding any public office, and after the execution of Charles I. 
he joined Charles II. on the continent. He was made privy 
councillor at the Restoration, extraordinary lord of session and 
lord of the articles in 1667, and in 1671 lord privy seal. He died 
in May 1672. The earldom was then held successively by his 
sons Alexander (d. 1675) and James ; but at the latter’s death, 
at St Germains on the 26th of December 1694, the title became 
extinct. 

Sec G. Seton, Memoir of Alex, Seton, first Earl of Dunfermline 
(1882) ; and Sir Robert Douglas, Scots Peerage, vol. ii. (1906, edited 
l)y Sir J. B. Paul). 

DUNFERMLINE, JAMES ABERCROMBY, ist Baron (1776- 
1858), third son of General Sir Ralph Abercromby, was born 
on the 7th of November 1776. He was called to the bar at 
Lincoln’s Inn in i8or, and became a commissioner in bankruptcy, 
and subsequently steward for the estates of the 5lh duke of 
Devonshire. In 1807 he was chosen member of parliament for 
the borough of Midhurst, and in 1812 was returned for (!alne 
by the influence of the 3rd marquess of Lansdownc. He attached 
himself to the Whigs, but his chief interest was reserved for 
Scottish questions, and on two occasions he sought to change 
the method of electing representatives to parliament for the 
city of Edinburgh. When the Whigs under George Canning 
came into power in 1827, Abercromby was made judge-advocate- 
general, and became chief baron of the exchequer of Scotland 
in 1830, when he resigned his seat in parliament. This office 
was abolished in 1832, and Abercromby received a pension of 
£2000 a year, and was sent as member for Edinburgh to the 
reformed parliament. After being an unsuccessful candidate 
for the office of speaker he joined the cabinet of Earl Grey in 
1834 as master of the mint. Again a candidate for the speaker- 
ship in the new parliament of 1835, Abercromby was elected to 
this office after an exceptionally keen contest by a majority of 
ten votes. As speaker he was not very successful in quelling 
disorder, but he introduced several important reforms in the 
management of private bills. Resigning his office in May 1839 
he was created Baron Dunfermline of Dunfermline, and granted 
a pension of £4000 a year. He continued his interest in the affairs 
of Edinburgh, and was one of the founders of the United 
Industrial school. He died at ('olinton House, Midlothian, on 
the 17th of April 1858, and was succeeded in the title by his 
only son, Ralph. His wife was Marianne, daughter of Egerton 
Leigh of West Hall, High Leigh, Cheshire. He wTOte a life of 
his father, Sir Ralph Abercromby, which was published after his 
death (Edinburgh, 1861). 

See Spencer Walpole, History of England (London, 1 890) ; Greville 
Memoirs, edited by H. Reeve (London, 1896); Tx)rd (^ckbiirn's 
Journal (Edinburgh, 1874). 

DUNFERMLINE (Gaelic, the fort on the crooked linn ”), a 
royal, municipal and police burgh of Fifeshire, Scotland. Pop. 
(1891) 22,157 ; (1901) 25,250. It is situated on high ground 3 m. 
from the shore of the Firth of Forth, with two stations on the 
North British railway — Low^er Dunfermline 16} m., and Upper 
Dunfermline 19J m. N.W. of Edinburgh, via the Forth Bridge. 
The town is intersected from north to south by Pittencrieff Glen, 
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a deep^ picturesque and tortuous ravine^ from which the town 
derives its name and at the bottom of which flows Lyne Bum. 

The history of Dunfermline goes back to a remote period, for 
the early Celtic monks known as Culdees had an establishment 
here ; but its fame and prosperity date from the marriage of 
Malcolm Canmore and his queen Margaret, which was solemnized 
in the town in 1070. The king then lived in a tower on a mound 
surrounded on three sides by 5 ie glen. A fragment of this castle 
still exists in Pittencricif Park, a little west of the later palace. 
Under the influence of Queen Margaret in 1075 the foundations 
were laid of the Benedictine priory, which was raised to the rank 
of an abbey by David I. Robert Bruce gave the town its charter 
in 1322, though in his Fife: Pictorial and Historical (ii. 223), 
A. H. Millar contends that till the confirming charter of James VI. 
(1588) all burghal privileges were granted by the abbots. 

In the 18th century Dunfermline impressed Daniel Defoe as 
showing the “ full perfection of decay,” but it is now one of the 
most prosperous towns in Scotland. Its staple industry is the 
manufacture of table linen. The weaving of damask was intro- 
duced in 1718 by James Blake, who had learned the secret of the 
process in the workshops at Drumsheiigh near Edinburgh, to 
which he gained admittance by feigning idiocy ; and since that 
date the linen trade has advanced by leaps and bounds, much 
of the success being due to the beautiful designs produced by 
the manufacturers. Among other industries that have largely 
contributed to the welfare of the town are dyeing and bleaching, 
bniss and iron founding, tanning, machine-making, brewing and 
distilling, milling, rope-making and the making of soap and 
candles, while the collieries in the immediate vicinity are numerous 
and flourishing. 

The town is well supplied with public buildings. Besides the 
New Abbey church, the United Free church in Queen Anne 
Street founded by Ralph Erskine, and the Gillespie church, 
named after Thomas Gillespie (1708-1774), another leader of 
the Secession movement, possess some historical importance. 
Erskine is commemorated by a statue in front of his church and a 
sarcophagus over his grave in the abbey churchyard j Gillespie 
by a marble tablet on the wall above his resting-place within the 
abbey. The Corporation buildings, a blend of the Scots Baronial 
and French Gothic styles, contain busts of several Scottish 
sovereigns, a statue of Robert Burns, and Sir Noel Paton’s 
painting of the " Spirit of Religion.” Other structures are the 
County buildings, the Public, St Margaret’s, Music and Carnegie 
halls, the last in the Tudor style, Carnegie public baths, high 
school (founded in 1560), school of science and art, and two 
hospitals. Several distinguished men have been associated with 
Dunfermline. Robert Ilenryson (1430-1506), the poet, was long 
one of its schoolmasters. John Row (1568-1646), the Church 
historian, held the living of Carnock, 3 m. to the E., and David 
Ferguson (d. 1598), who made the first collection of Scottish 
proverbs (not published till 1641), was parish minister ; Robert 
Gilfillan (1798-1850), the poet, and Sir Joseph Noel Paton(i82i- 
1901), painter and poet — ^whose father was a designer of patterns 
for tihe damask trade — ^were all born here. Andrew Carnegie 
(b. 1837), however, is in a sense the most celebrated of all her sons, 
as he is certainly her gi'eatest benefactor. He gave to his birth- 
place the free library and public baths, and, in 1903, the estate of 
Pittencrieff Park and (jlcn, rich in historical associations as well 
as natural charm, together with bonds yielding £25,000 a year, 
in trust for the maintenance of the park, the support of a theatre 
for the production of plays of the highest merit, the periodical 
exhibitions of works of art and science, the promotion of horti- 
culture among the working classes and the encouragement of 
technical education in the district. The town is governed by a 

E )st, bailies and council, and, with Stirling, Culross, Inver- 
ing and Queensferry (the Stirling group), combines in 
returning a member to parliament. 

Dunfermline Abbey is one of the most important remains in 
Scotland. Excepting Iona it has received more of Caledonia’s 
royal dead than any other place in the kingdom. Within its 
precincts were buried Queen Margaret and Malcolm Canmore ; 
their .sons Edgar and Alexander I., with his queen ; David I. and 
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his two queens ; Malcolm IV. ; Alexander III., with his first 
wife and their sons David and Alexander ; Robert Bruce, with 
his queen Elizabeth and their daughter Matilda ; and Annabclla 
Drummond, wife of Robert III. and mother of James I. Bruce’s 
heart rests in Melrose, but his bones lie in Dunfermline Abbey, 
where (after the discovery of the skeleton in 1818) they were 
reinterred with fitting pomp below the pulpit of the New church. 
In 1891 the pulpit was moved back and a monumental brass 
inserted in the floor to indicate the royal vault. The tomb of St 
Margaret and Malcolm, within the ruined walls of the Lady 
chapel, was restored and enclosed by command of Queen Victoria. 
During the winter of 1303 the court of Edward I. was held in the 
abbey, and on his departure next year most of the buildings were 
burned, W^hen the Reformers attacked the abbey church in 
March 1560, they spared the nave, which served as the parish 
church till the 19th century, and now forms the vestibule of the 
New church. This edifice, in the Perpendicular style, opened for 
public worship in 1821, occupies the site of the ancient chancel 
and transepts, though differing in style and proportions from the 
original structure. The old building was a fine example of simple 
and massive Norman, as the nave testifies, and has a beautiful 
doorway in its west front. Another rich Norman doorway was 
exposed in the south wall in 1903, when masons were cutting a 
site for the memorial to the soldiers who had fallen in the South 
African War. A new site was found for this monument in order 
that the ancient and beautiful entrance might be preserved. 
The venerable structure is maintained by the commissioners of 
woods and forests, and private munificence has provided .several 
stained-glass windows. Of the monastery there still remains the 
south wall of the refectory, with a fine window. The palace, a 
favourite residence of many of the kings, occupying a picturesque 
position near the ravine, was of considerable size, judging from 
the south-west wall, which is all that is left of it. Here J ames I V., 
James V.and James VI. spent much of their time, and within its 
walls were born three of James VI. 's children — Charles!., Robert 
and Elizabeth. After Charles I. was crowned he paid a short 
visit to his birthplace, but the last royal tenant of the palace was 
Charles II., who occupied it just before the battle of Pitreavie 
(20th of July 1650), which took place 3 m. to the south-west, and 
here also he signed tlie National League and Covenant. 

See A. H. Millar's Fife : Pictorial and llistoncal U vols., 1895); 
and Sherifi Aeneas Mackay's History of Fife and Kinross (189O). 

DUNGANNON, a market town of Co. Tyrone, Ireland, in the 
east parliamentary division, on an acclivity 8 m. W. of the south- 
western .shore of Lough Neagh. Pop. of urban district (1901) 
3694. It is 103 m. N.N.W. from Dublin by the Great Northern 
railway, and a branch line runs thence to Cookstown. The only 
public buildings of note arc the parish church, with an octagonal 
.spire, and a royal school founded in 1614 and settled in new 
buildings at the end of the i8th century ; it is now managed by 
the county Protestant Board of Education. Linens, muslin and 
coarse earthenware are manufactured, tanning is prosecuted, and 
there is trade in corn and timber. The early history of the place 
is identified with the once powerful family of the O’Neills, who.se 
chief residence was here, and a large rath or earthwork north of 
the town was the scene of the inauguration of their chiefs, but 
of the castle and abbey founded by this family there arc no 
remains. In Dungannon the independence of the Irish parlia- 
ment (to which the town returned two members) was proclaimed 
in 1782. The town was formerly corporate, and was a parlia- 
mentary borough returning one member to the Imperial parlia- 
ment until 1885. 

DUNGARPUR, a native state of India, in the Rajputana 
agency, in the extreme south of Rajputana. A large portion is 
hilly, and inhabited by Bhils. Its area is 1447 sq. m. In 1901 
the total population was 100,103, showing an increase of 2 % 
in the decade. The revenue is £15,100, and the tribute £2276. 
An annual fair is held at BanesW. Kherwara k the head- 
quarters of the Mewar Bhil coqjs. 

The chiefs of Dungarpur, who bear the title of maharawal, 
are descended from Mahup, eldest son of Karan Singh, chief of 
Mewar in the 12th century, and claim the honours of the elder line 
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of Mewar. Mahup, disinherited by his father, took refuge with his 
mother’s family, the Chauhans of Bagar, and made himself 
master of that country at the expense of the Bhil chiefs. The 
town of Dungarpur (pop. 6094 in 1901), the capital of the state, 
was founded towards the end of the 14th century by his 
descendant Rawal Bir Singh, who named it after Dungaria, an 
independent Bhil chieftain whom he had caused to be assassin- 
ated. After the death of Rawal Udai Singh of Bagar at the battle 
of Khanua in 1527, his territories were divided into the states 
of Dungarpur and Banswara, the name of Bagar being still often 
applied to the tract covered by these states. Dungarpur fell 
under the sway of the Moguls and Mahrattas in turn, and was 
taken under British protection by treaty in 18x8. 

DUNGARVAN, a market town and seaport of Co. Waterford, 
Ireland, in the west parliamentary division, 28^ m. W.S.W. 
from Waterford by the Waterford and Mallow branch of the 
Great Southern & Western railway. Pop. of urban district 
(1901) 4850. It is situated on the south coast, on the Bay of 
Dungarvan, at the mouth of the Colligan, which divides the town 
into two parts, connected by a bridge of a single arch. The 
eastern suburb is called Abbeyside, where the remains of an 
ancient keep, erected by the M‘Graths, still exists, together 
with portions of an Augustinian friary, founded by the same 
family in the 14th century and incorporated with a Roman 
('atholic chapel. In the main portion of the town a part of the 
kei?p of a castle of King John remains. Brewing is carried on, 
and there are woollen mills. The exports consist chiefly of 
agricultural produce. Dungarvan was incorporated in the 15th 
century, whs represented by two members in the Irish parliament 
until the Union, and returned a member to the Imperial parlia- 
ment until 18S5. It was fortified with walls by John when the 
castle was built. A story is told that Cromwell spared the town 
from bombardment owing to the wit of a woman who drank 
his health at the town-gate. 

DUNGBNESS, a promontory of the south coast of England, 
in the south of Kent, near the town of Lydd. It is a low-lying 
broad bank of shingle, forming the seaward ayicx of the great 
level of the Romney Marshes. Its .seaward accretion is estimated 
at 6 ft. annually. Its formation is characteristii!, consisting of 
a scries of ridges forming a succession of curves from a common 
centre. It is unique, however, among the great promontories of 
the south coitst of England, the accretion of gravel banks falling 
into deep water contrasting with the cliff-bound headlands of 
the Nor^ Foreland, Bcacliy Head and the Lizard, and with the 
low eroded Selsey Ilill, olT which the sea is shallow. A light- 
house (50° 55' N., 0° 58' E.) stands on the ness, which has been 
the scene of many shipwrecks, and has been lighted since the 
lime of James I. There are also here Lloyds’ signalling station, 
coast-guard stations, anil the terminus of a brunch of the South- 
Eastern & Cliatham railway. 

The name Dungeness has also been applied elsewhere ; thus the 
point on the north side of the eastern entrance to Magellan Strait 
is so called, and there is a town of Dungeness near a promontory 
on the coast of Washington, U.S.A. (Strait of Juan de Fuca). 

DUNGEON, the prison in a castle keep, so called because the 
Norman name for the latter is donjon {qv,\ and the dungeons or 
prisons (^.».) are generally in its lowest storey. (See Keep.) 

DUNKELD, a town of Perthshire, Scotland, on the left bank 
of the Tay, 15I ra. N.W. of Perth by the Highland railway. 
Pop. ( 1901) 586. The river is crossed by a bridge of seven arches 
which was designed by Thomas Telford in 1805 and opened in 
1 808. The town lies in the midst of luxuriant trees, and the noble 
sweep of the Tay, the effectively situated bridge, the magnificent 
grounds of Dunkeld House, and the protecting mountains com- 
bine to give it a very romantic appearance. Tlie town hall is the 
principal modem building, and the fountain erected in Market 
Square to the memory of the 6th duke of Atholl (d. 1864) occupies 
the site of the old cross. 

As early as 721) — some authorities fix the date a hundred 
and fifty yem before— the Culdees possessed a monastery at 
Dunkeld, which was converted into a cathedral by David 1 . in 
1127. This structure stood until the Reformation, when it 


was unroofed and suffered to fall into ruin. The building 
consists of the nave (120 ft. long, 60 ft. wide, 40 ft. high), aisles 
(12 ft. wide), choir, chapter-house and tower. The nave is the 
most beautiful portion. The Pointed arches rest upon pillars, 
possibly Norman, and above them, below the Decorated clere- 
story windows, is a series of semicircular arches with flamboyant 
tracery, a remarkable feature. The choir, founded by Bishop 
William Sinclair (d. 1337), has been repaired, and serves as the 
parish church, a blue marble slab in the floor marking the bishop’s 
grave. The chapter-house, adjoining the choir, was built by 
Bishop Thomas Lauder (1395-1481) in 1469, and the vault 
lieneath is the burial-place of the Atholl Murrays. Lauder also 
began the tower, completed in 1501. In the porch of the church 
is the most interesting of the extant old tombs, namely, the 
recumbent effigy of Alexander Stewart, the Wolf of Badenoch 
(1343-1405 ; the inscription refers his death to 1394, but this 
is said to be an error). The most famous of the Bishops was 
Gavin Douglas ( 1474-1 522), translator of the Aeneid, One of the 
most heroic exploits in the annals of warfare is associated with 
the cathedral. Shortly after the battle of Killiecrankie (1689), 
the Cameronian regiment, enrolled in the same year (afterwards 
the 26th Foot), was despatched to hold Dunkeld prior to another 
invasion of the Highlands. It was under the command of Colonel 
William Cleland (b. 1661), a poet of some merit. On the 26tb of 
August a force of 5000 Highlanders suddenly appearing, Cleland 
posted his men in the church and behind the wall of the earl of 
AthoH’s mansion. Still flushed with their victory under Dundee, 
and animated by bitterest hatred of their Whiggamore foes, the 
Highlanders assaulted the position of the Covenanters, who were 
1200 strong, with the most desperate valour. Sustained by 
their enthusiasm, however, the recruits displayed equal courage, 
and, at the end of four hours’ stubborn fighting, their defence 
was still intact. Fearing lest victory, even if won, might be 
purchased too dearly, the Highlanders gradually withdrew. 
While leading a sortie (Ueland was shot dead, and was buried in 
the churchyard. 

Adjoining the cathedral is Dunkeld House, a seat of the duke 
of Atholl, the grounds of which are estimated to contain 50 m. 
of walks and 30 m. of drives. On the lawn near the cathedral 
stand two of the earliest larches grown in (ireat Britain, having 
been introduced from Tirol by the 2nd duke in 1738. The 4tii 
duke planted several square miles of the estate with this tree, 
of which he had made a special study. 

A mile south of Dunkeld, on the left bank of the Tay, is the 
village of Birnani (pop. 389), where Sir John Everett Millais, 
the painter, made his summer residence. It lies at the foot of 
Birnam Hill (1324 ft.), once covered with a royal forest that 
lias been partly replaced by plantations. The oak and sycamore 
in front of Birnam House, the famed twin trees of Birnam, are 
believed to be more tlian 1000 years old, and to be the remnant 
of the wood of Birnam which Shakespeare immortalized in 
Macbeth. The Pass of Birnam, where the river narrows, was the 
path usually taken by the Highlanders in their forays. In the 
vicinity are the elastics of Murthly, one a modern mansion in the 
Elizabethan style, erected about 1838 from designs by James 
Gillespie Graham (1777-1855), and the other the old castle, still 
occupied, which was occasionally used as a hunting-lodge by the 
Scottish kings. 

At Little Dunkeld, almost opposite to Dunkeld, the Bran 
joins the Tay, after a run of ii m. from its source in Loch 
Frcuchie. It is celebrated for its falls about 2 m. from the mouth. 
Tlie upper fall is known as the Rumbling Bridge from the fact 
that the stream pours with a rumbling noise through a deep 
narrow gorge in which a huge fallen rock has become wedged, 
forming a rude bridge or arch. Inver, near the mouth of the 
Bran, was the birthplace of the two famous fiddlers, Niel Gow 
(1727-1807) and his son Nathaniel (1766-1831). 

DUNKIIIK (Fr. I>unkerque\ a seaport of northern France, 
capital of an arrondissement in the department of Nord, on the 
Straits of Dover, 53 m. N.W. of Lille on the Northern railway. 
Pop. (1906) 35,767. Dunkirk is situated in the low but fertile 
district of the Wateringues. It lies, amidst a network of canals. 
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immediately to the west and south of its port^ which disputes 
with Bordeaux the rank of third in importance in France. The 
populous suburbs of Rosendagl and St Pol-sur-Mer lie respectively 
to the east and west of the town ; to the north-east is the 
bathing resort of Malo-les-Bains. The streets of Dunkirk are 
wide and well paved, the chief of them converging to the square 
named after Jean Bart (born at Dunkirk in 1651), whose statue 
by David d 'Angers stands at its centre. Close to the Hace Jean 
Bart rises the belfry (290 ft. high) which contains a fine peal of 
bells and also serves as a signalling tower. It was once the 
western tower oi the church of St Eloi, from which it is now 
separated by a street. St Eloi, erected about 1560 in the 
Cothic style, was deprived of its first two bays in the i8th 
century; the present facade dates from 1889. The chapel of 
Notre-Dame des Dunes possesses a small image, which is the 
object of a well-known pilgrimage. The chief civil buildings arc 
a large Chamber of Commerce, including the customs and port 
services, and a fine modern town hall. Dunkirk is the seat 
of a sub-prefect ; its public institutions include tribunals of 
first instance and of commerce, a board of trade-arbitrators, 
an exchange, a branch of the Bank of France and a communal 
college ; and it has a school of drawing, architecture and music, 
a library and a rich museum of paintings. Dunkirk forms with 
Bergues, Bourbourg and Gravel incs a group of fortresses enclosed 
by inundations and canals. A chain of forts to the eastward is 
designed to facilitate the deployment of an army, concentrated 
within the fortified region, towards the Belgian frontier. 

The harbour of Dunkirk (see Dock) is approached by a fine 
natural roadstead entered on the east and west, and protected 
on the north by sand-banks. From the roadstead, entrance is 
by a channel into the outer harbour, which communicates with 
seven floating basins alxiut 115 acres in area and is accessible to 
the largest vessels. The port is provided with four dry d(»cks an<l 
a gridiron, and its quays exceed 5 m. in length. Its commerce 
is much facilitated by the system of canals which bring it into 
communication with Belgium, the coal-basins of Nord and Pas- 
de-Calais, the rich agricultural regions of Flanders and Artois, 
and the industrial towns of Lille, Armenti^res, Roubaix, Tour- 
coing, Valenciennes, 8rc. The roadstead is indicated by light- 
ships and the entrance channel tt) the port by a lighthouse 
which, at an altitude of 193 ft., is visible at a distance of 19 m. 

Dunkirk annually despatches a fleet to the Icelandic cod- 
fisheries, and takes part in the herring and other fisheries. It 
imports great quantities of wool from the Argentine and Australia, 
and is in regular communication with New York, Ix>ndon and 
the chief ports of the United Kingdom, Brazil and the far P2ast. 
Besides wool, leading imports arc jute, cotton, flax, timber, 
petroleum, coal, pitch, wine, cereals, oil-seeds and oil-cake, 
nitrate of soda and other chemical products, and metals. The 
principal exports are sugar, coal, cereals, wool, forage, cement, 
chalk, phosphates, iron and steel, tools and metal-goods, thread 
and vegetables. The average annual value of the imports for 
the years 1901-1905 was £23,926,000 (£22,287,000 for 1896 -1900), 
of exports £6,369,000 (£4,481,000 for 1 896-1900). The industries 
include the spinning of jute, flax, hemp and cotton, iron-founding, 
brewing, and the manufacture of machinery, fishing-nets, sail- 
cloth, sacks, casks and soap. There are also saw- and flour-mills, 
petroleum refineries and oil-works. Ship-building is carried on, 
and the preparation of fish and cod-liver oil occupies many hands. 

Dunkirk is said to have originated in a chapel fiiunded by 
St Eloi in the 7th century, round wh^h a small village speedily 
sprang up. In the loth century it was fortified by Baldwin III., 
count of Flanders ; together with that province it passed 
succe.ssive]y to Burgundy, Austria and .Spain. In the 15th, 16th 
and 17th centuries its pos.session was disputed by French and 
Spaniards. In 1658 Turenne's victory of the Dunes (</.?».) gave 
it into the hands of the French and it was ceded to England. 
After the Restoration, Charles TI., being in money difficulties, 
sold it to the French king Louis XIV., who fortified it. By the 
terms of the peace of Utrecht (1713) the fortifications were 
demolished and its harbour filled up, a sacrifice demanded by 
England owing to the damage inflicted on her shipping by Jean 
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Bart and^ other corsairs of the port. In 1793 it was besieged by 
the English under Frederick Augustus, duke of York, who was 
compelled to retire after the defeat of Hondschoote. 

See A. dc St Leger, La Flandre maritime et Dunkerque (Paris, 1900). 

DUNKIRK, a city and a port of entry of Chautauqua county, 
New York, U.S.A., on the S. shore of Lake Erie, 40 m. S.W. 
of Buffalo. Pop. (1890) 9416; (1900) 11,616, of whom 3338 
were foreign-bom ; (1910, census) 17,221. The city is served 
by the Pennsylvania, the Erie, the Lake Shore & Michigan 
Southern, the New York, Chicago & St Louis, and the Dunkirk, 
Allegheny Valley & Pittsburg railways, by the electric line of 
the Buffalo & Lake Erie Traction Co., and by several lines of 
freight and passenger steamships. Dunkirk is attractively 
situated high above the lake, and has several parks, including 
Point Gratiot and Washington ; in the city arc the Dunkirk 
free library, the Brooks Memorial hospital (1891), and St Mary’s 
academy. The city lies in an agricultural and grape-growing 
region, and has a fine harbour and an extensive lake trade ; the 
manufactures include locomotives, radiators, lumber, springs, 
shirts, axes, wagons, steel, silk gloves and concrete blocks. The 
value of factory products increased from $5,225,996 in 1900 to 
$9,909,260 in 1905, or 89-6%. Large numbers of food-fish 
are caught in the lake, 'rhe municipality owns and operates 
the water works and the electric lighting plant. Dunkirk was 
first settled about 1805. 1 1 was incorporated as a village in 1837, 
and was chartered as a city in 1880. 

DUNLOP, JOHN COLIN (1785 - 1842), Scottish man of letters, 
was bom on the 30th of December 1785. In 1816 he became 
sheriff of Renfrewshire, and retained this office until his deal)) 
at JOdinburgh, on the 26th of January (according to others, in 
lH=?bruary) 1842. The work by which he is best known, and which 
will always hold an honourable place in Englisli literature, is his 
History of Fiction (1814; new edition, 1888, with notes by H. 
Wilson, in Bohn’s “Standard Library ”), I n spite of the somewhat 
contemptuous notices in /Mac/<!woo(fs A/of^osinr (September 1824) 
and the Quarterly Review (July 1815), it may be pronouncecl 
the Ixfsl book on the subject in ICnglish. J‘\ Liebrecht, by whom 
it was translated into Orman (1851) with valuable notes, 
describes it as the only work of its kind. Dunlop was also the 
author of A History of Roman Literature (1823-1828), and of 
Memoirs of Spain during the Reigns of Philip IV, and Charles JJ. 

O834). 

DUNMORE, a borough of Lackawanna county, Pennsylvania, 
U.S.A., adjoining Scranton on the N.E. and alioul 20 m. N.E. 
of Wilkesbarre. Pop. (1890) 8315 ; (1900) 12,583, of whom 
3103 were foreign-born ; (1906, cstiTiiale) 15,145. It is served 
Iiy the Eric, the Delaware, J.arka wanna & Western, and the 
Lackawanna & Wyoming Valley (electric.) railways. Its chief 
industry is the mining of anthracite coal ; the principal estab- 
lishments are railway repair shops, which in 1905 gave employ- 
ment to 48-9 % of all wage-earners engaged in manufacturing. 
Among the liorough’s manufactures are .stt)ves and furnaces, 
malt liquors and silk. Diinmore is the seat of the state oral 
school for the deaf. The town was first settled in 1783 and was 
incorporated in 1862. Its growth w’as accelerated by the 
establishment here, in 1S63, of the shops of the railw'ay from 
Pittston to Hawley built in 1849-1850 by the Pennsylvania Coal 
Company. Dunmore became a station of the Scranton post 
office in 1902. 

DUNMOW (properly Great Dun mow), a market town in the 
JCpping (W.) parliamentary division of Essex, England, on the 
river Chelmer, 40 m. N.E. by N. from Lonrlon on a branch of the 
(ireat Eastern railway. Pof). (i9oi) 2704. 'J'lie church of St 
Mary is Decorated and Perpend it:ular. The tow'n Wfis corjiorjile 
from the i6th century until 1886, Roman remains have Iw'en 
discovered. Tw'o miles K , is the village of Liitle. Di xmow, 
formerly the seat of a priory, remarkable for the custom of 
presenting a flitch of bacon to any couple who could give proof 
that they had spent the first year of married lif(^ in perfect 
harmony, and had never at any moment wished they had 
tarried. In place of the monastic judicature a jur>' of six 
bachelors and six maidens appear in the i6th cenlur>'. A 
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rhyming oath, quoted by Fuller, was taken. The institution of this 
strange matrimonial prize — ^which had its parallel at Whicha- 
noure (or Wichnor) in Staffordshire, at St Moleine in Brittany^ 
and apparently also at Vienna — appears to date from the reign 
of John. The first instance of its award recorded is in 1445, 
and there are a few others. But there are references which 
suggest its previous award in Piers Plowman and Chaucer. The 
Chaucerian couplet conveys the idea of an award to a patient 
husband, without reference to the wife. A revival of the custom 
was effected in 1855 by Harrison Ainsworth, author of the 
novel The Flitch of Bacon, but the scene of the ceremony was 
transferred to the town hall of Great Dunmow. It has since 
been maintained in altered form. (For details see Chambers's 
Book of Days, ii. 748-751 ; and W. Andrews, History of the 
Dunmow Flitch of Bacon Customs, 1877.) Close to Little Dunmow 
is Felsted (r/.v.) or Felstead ; and Easton Lodge (with a railway 
station), a seat of the earl of Warwick, is in the vicinity. 

DUNNE, FINLEY PETER (1867- ), American journalist 

and humorist, was bom, of Irish descent, in Chicago, Illinois, 
on the loth of July 1867. After a public school education he 
became a newspaper reporter (1885) ; he was city editor of the 
Chicago Times (1891-1802), a member of the editorial staff 
of the Chicago F.vening Post and of the ("hicago Times-Herald 
(1892-1897), and editor of the Chicago Journal (1897-1900). 
In 1900 he removed to New York city. Although for several 
years he had l)ecn contributing humorous sketches in Irish 
brogue to the daily papers, he did not come into prominence 
until he wrote for the C'hicago Journal a series of satirical observa- 
tions and refiections attributed to an honest Irish-American, 
Martin Dooley, the shrewd philosopher of Archey Road, on 
social and political topics of the day. These were widely copied 
by the press of America and England. The first published 
collection, Mr Dooley in Peace and in War (j8g8), was followed 
by several others, similar in subject-matter and method, including 
Mr Dooley in the Hearts of his Countrymen (1899), Mr Dooley's 
Philosophy (1900), Mr Dooley's Opiniom (1901), Observations 
by Mr Dooley (1902), and Dissertations by Mr Dooley (1906). 
These books made their author widely known as the creator of 
a delightfully original character, and as a humorist of shrewd 
insight. 

DUNNOTTAR CASTLE, a ruined stronghold, on the east coast 
of Kincardineshire, Scotland, about 2 m. S. of Stonehaven. It 
stands on a rock 160 ft. high, with a summit area of 4 acres, 
and surrounded on three sides by the sea. It is accessible from 
the land by a winding path leading across a deep chasm, to the 
outer gate in a wall of enormous thickness. It is supposed that 
a fortress stood here since perhaps the 7th century, but the 
existing csistle dates from i3<)2, when it was begun by Sir William 
Kt^ith (d. 1407), great marischal of Scotland. The keep and 
cha]>el are believed to be the oldest structures, most of the other 
buildings being two centuries later. It was the residence of the 
earls marischal and was regarded as impregnable. Here the 
seventh earl entertained C'harles II. before the battle of Wor- 
cester. When C'romwcll became Protector, the Scottish regalia 
were lodged in the castle for greater security, and, in 1651, 
when the Commonwealth soldiers laid successful siege to it, 
they were saved by a woman's wit. Mrs Granger, wife of the 
minister of Kinneff, a parish alH)ut 6 m. to the S., was allowed 
to visit the wife of the governor, Ogilvy of Barras, and when she 
rode out she was spinning lint on a distaff. The crown was 
concealed in her lap, and the distaff consisted of the sword and 
sceptre, llie regalia were hidden beneath the flagstones in the 
parish church, whence they were recovered at the Restoration. 
In 1685 the castle was converted into a Covenanters’ prison, no 
fewer than 167 being confined in a dungeon, called therefrom 
the? Whigs' Vault. On the attainder of George, tenth and last 
marischal, for his share in the earl of Mar's rising in 1715 the 
castle was dismantled (1720). 

DUNOIS, JEAN, Count of (1403-1468), commonly called the 
“ Bastard of Orleans,” a celebrated P rench commander, was 
the natural son of the duke of Orleans (brother of Charles VI.) 
and Mariette d'Enghien, Madame do Canny. He w'as brought 


up in the house of the duke, and in the company of his legitimate 
sons, and it appears that he was present at the battle of Beau^ 
in 1421 and Vemeuil in 1424. His earliest feat of arms was ^ 
surprise and rout in 1427 of the English, who were besieging 
Montargis — the first successful blow against the English power 
in France following a long series of French defeats. In 1428 
he defended Orleans with the greatest spirit, and enabled the 
place to hold out until the arrival of Joan of Arc, when he 
shared with her the honour of defeating the enemy there in 
1429. He then accompanied Joan to Reims and shared in the 
victory of Patay. After her death he raised the siege of Chartres 
and of Lagny (1432) and engaged in a series of successful cam- 
paigns which ended in his triumphal entry into Paris on the 
13th of April 1436. He continued to carry on the war against 
the English, and gradually drove them to the northward, though 
his work was to some extent interrupted by the civil disorders 
of the time, in which he played a conspicuous part. Finally in 
1450 he completed the rcconquest of northern France, and in 
J451 he attacked them in Guienne, taking among other towns 
Bordeaux, which the English had held for three hundred years, 
and Bayonne. After the expulsion of the English he was con- 
stantly engaged in the highest diplomatic and military missions. 
In 1465 he joined the league of revolted princ'cs, but, assuming 
the function of negotiator, he was after a time reinstated in his 
offices. Dunois was thenceforward in the greatest favour with 
the court. He died on the 24th of November 1468. 

DUNOON, a police and municipal burgh of Argyllshire, Scot- 
land, on the western shore of the Firth of Clyde, opposite to 
Gourock. Pop. (1901) 6779. Including Kirn and Hunter's 
Quay, it presents a practically continuous front of seaside villas. 
'Phe mildness of its climate and the beauty of its situation have 
made it one of the most prosperous watering-places on the west 
coast. The principal buildings are the parish church, well-placed 
on a hill overlooking the pier, convalescent ht)mes. Cottage and 
Victoria fever hospitals, and tlie town house. On a conical 
hill above the pier stand the remains of Dunoon Castle, the 
hereditar)^ keepership of which was conferred by Robert Bruce 
on the family of Sir Colin Ciunplx'll of Loch Awe, an ancestor 
of the duke of Argyll. It was visited by Queen Mary in 1563, 
and in 16.^3 was the scene of the massacre of the Laments by 
tlie Campl)ells. The grounds ha\^e been laid out as a recreation 
garden. Near the hill stands the modern castle. Facing the 
jiier a statue was erected in 1898 of Mary Campbell, Burns's 
“ Highland Mary,” who was a native of Dunoon. The town 
itself is of modern growth, having been a mere fishing village 
at the beginning of the 19th century. There is frequent com- 
munication daily by steamer with the railway piers at Craigen- 
doran and Gourock, and Glasgow merchants are thus enabled 
to reside here all the year round. Hunter's Quay is the yachting 
headquarters, the Royal Clyde Yacht Club’s house adjoining 
the pier. Kilmun, on the northern shore of Holy Loch, a portion 
of the parish of Dunoon and Kilmun, contains the ruins of a 
Collegiate chapel founded in 1442 by Sir Duncan Campbell of 
Loch Awe and used as the burial-ground of the Argyll family. 

DUNROBIN CASTLE, a seat of the duke of Sutherland, 
picturesquely situated on the north-eastern shore of Dornoch 
Firth, Sutherlandshire, Scotland, about 2 m. N.E. of Golspie, 
with a private station on the Highland railway. The name is 
said to have originally meant the fort of Raffu, the “ law-man,” 
or crown agent for the district in 1222, but it was renamed out of 
compliment to Robert (or Robin),6th earl of Sutherland, who died 
in 1389. The ancient portion, dating from the end of the 13th 
centur>', wiis a square structure with towers at the corners, but in 
1856 there was added a wing, a main north-eastern tower, and 
front, with numerous bartizan turrets, and dormer windows in the 
roof. The stately entrance porch recalls that of Windsor Castle, 
and the interior is designed and decorated on a sumptuous scale. 
In April 1746 George Mackenzie, the 3rd earl of Cromarty, 
thinking that Prince Charles Edward haa prevailed at Ciilloden, 
seized the castle in his interests, but the Sutherland militia 
surrounded the building and captured the earl in an apartment 
which was afterwards called the Oomartie room. The beautiful 
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gardens contain a wealth of trees^ which grow with remarkable 
luxuriance for the latitude of 58^ N. The 3rd duke of Sutherland 
erected a museum in the grounds in which are many specimens of 
the antiquities of the shire^ such as querns^ stone tools and 
weapons, silver brooches and the like, found in brochs and 
elsewhere. There is a graceful waterfall in Dunrobin glen, 
through which flows Golspie Bum, near the left bank of which are 
remains of Pictish towers. About i m. N.W. of Golspie rises Ben 
Bhragie (1256 ft.), crowned by a colossal statue of the 1st duke of 
Sutherland, by Chantrey. 

DUNS, a poUce burgh and county town of Berwickshire, 
Scotland. Pop."" (1901) 2206. It is situated 44 m. £.S.£. of 
Edinburgh by road, with a station on the branch line of the 
North British railway from Reston to St Boswells. The principal 
buildings are the town-hall, county buildings, corn exchange, 
mechanics’ institute and the public library. There is a woollen 
mill, and stock sales are held at frequent intervals. The 
alternative spelling of Dunse seems to have been in vogue from 
1740 till 1882. It was on Duns Law(7oo ft.) that the Covenanters, 
under Alexander Leslie, were encamped in 1639, and the 
Covenanters’ Stone on the top of the hill has been enclosed to 
preserve it from relic-hunters. Duns castle, adjoining the town 
on the W., includes tlie Tower erected by Thomas Randolph, 
earl of Moray (d. 1332), and about 3 m. S.W. is the village of 
Polwarth. 

DUNSINANE, a peak of the Sidlaw Hills, in the parish of 
Collace, Perthshire, Scotland, 8 m. N.£. of Perth. It is 1012 ft. 
high, and commands a fine view of the Carse of Cowrie and the 
valley of the Tay. Its chief claim to mention, however, is due tc) 
its association with Birnam Wood (about 12 m. N.W.) in two 
well-known passages in Shake.speare’s Macbeth, An old fort on 
the summit, of which faint traces arc still discernible, is tradition- 
ally called Macbeth’s Castle. 

DUNS SCOTUS, JOHN (1265 or 1275-1308), one of the foremost 
of the schoolmen. His birthplace has been variously given as 
Duns in Berwickshire, Dunum (Down) in Ulster, and Dunstane 
in Northumberland, but there is not sufficient evidence to settle 
the question. He joined the Franciscan order in early life, and 
studied at Merton College, Oxford, of which he is .said to have 
been a fellow. He became remarkably proficient in all branches 
of learning, but especially in mathematics. When his master, 
William Varron, removed to Paris in 1301, Duns Scotus was 
appointed to .succeed him as professor of philosophy, and his 
lectures attracted an immense number of students. Probaldy in 
J304 he went to Paris, in 1307 he received his doctor’s degree 
from the university, and in the same year was appointed regent of 
the tlieological school. His connexion with the univensity was 
made memorable by his defence of the doctrine of the Immaculate 
Conception, in w'hich he displayed such dialectical ingenuity as 
to win for himself the title Doctor Snhtilis, The doctrine long 
continued to be one of the main subjects in dispute between the 
Scotists and the Thomists, or, what is almost the same thing, 
between the Franciscans and the Dominicans. The university of 
Paris was so impressed by his arguments, that in 1387 it formally 
condemned the Thomist doctrine, and a century afterwards 
required all who received the doctor’s degree to bind them.selves 
by an oath to defend the doctrine of the Immaculate Omception. 
In 1308 Duns Scotus was sent by the general of his order to 
Cologne, with the twofold object of engaging in a controversy 
with the Beghards and of assisting in the foundation of a uni- 
versity ; according to some, his removal was due to jealoufjy. 
He was received with enthusiasm by the inhabitants, but died 
suddenly (it was .said, of apoplexy) on the 8th of November in the 
same year. There was also a tradition that he had l)een buried 
alive. 

His philosophical position was determined, or at least very' 
greatly influenced, by the antagonism between the Dominicans 
and the Franciscans. Further, while the genius of Aquinas was 
constructive, that of Duns Scotus was destructive ; Aquinas was 
a philosopher. Duns a critic. The latter has been said to stand to 
the former in the relation of Kant to Leibnitz. In the matter of 
Universals, Duns was more of a realist and less of an eclectic than 


Aquinas. Theologically, the Thomistic system approximates to 
pantheisni, while that of Scotus inclines distinctly to Pclagianism. 
The doctrine of the Immaculate Conception was the great subject 
in dispute between the two parties ; it was strenuously opposed 
by Aquinas, and supported by Duns Scotus, although not without 
reserve. There were, however, differences of a wider and deeper 
kind. In opposition to Aquinas, who maintained that rea.son and 
revelation were two independent sources of knowledge. Duns 
Scotus held that there was no true knowledge of anything 
knowablc apart from theology as based upon revelation. In 
conformity with this principle he denied that the existence of 
God was capable of being proved, or that the nature of God 
was capable of being comprehended. He therefore rejected as 
worthless the ontological proof offered by Aquinas. Another 
chief point of difference with Aquinas was in regard to the 
freedom of the will, which Duns Scotus maintained absolutely. 
He reconciled free-will and necessity by representing the di\’ine 
decree not as temporarily antecedent, but as immediately related 
to the action of the created will. He maintained, in opposition to 
Aquinas, that the will was independent of the undersUinding, that 
only will could affect will. From this difference as to the nature 
of free-will followed by necessary consequence a difference with 
the Thomists as to the operation of divine grace. In ethics the 
distinction he drew between natural and theological virtues is 
common to him wuth the rest of the schoolmen. (Cf. Aquinas.) 
Duns Scotus strongly upheld the authority of the church, making 
it the ultimate authority on which that of Scripture depends. 
(See also Scholasticism.) 

The most importiiiit. of liis works consisted of c[U(*stions and 
commentaries on Ibe writings of Aristotk^, and on the Senienics of 
Lombard, the so-called Opus Oxoniensc or Atifiliraiiimt. Complete 
■works, edited by I.uke Wadding (13 vols., Lyons, 1630) and at 
Paris (26 vols., 1891-1895). Tlicre is iin edition of his Dc mottis 
signiftmndi or Grammatica speculativa^ the first cittempt to in- 
vestigate the general laws of language, by K. M. FeniAiidez Garcia 
(Qiiaracchi, Florence, 1902). 

On Duns Scotus generally, see life by Wadding in voi. i. of the works 
(full, liowever, of legendary absurdities) ; J. Muller, liio^raphisthes 
iiher iJuus Sadus (progr., Cologne, 1881) : W. J. Townsend, The 
Great Schoolmen (1881) ; K. WenicT, Die Schotastik des spdtcren 
A/ittclaltei's, i. (1881) ; J. M. Bigg, in Dictionary of National Dio- 
t-raphy. On his theology : C. I'rassen, Seotus Academicus (1744, 
new edition, 1900); Hieronymus de Monlclortino (Jerome de 
Fortius), Scoti sinmna thcolo^ica (1728- 1738, new edition, 1900); 
L. F. O. Baunigarten-Crusius, De ihcologia Scoti (iHzf)) ; R. Seeberg, 
Die Theologie des J, Duns Scotus (1900), and in Herzog-llaiick, 
Ncateneyklopddie fiJlr protcslantische Theolof>ie (1898), with Inbliog. 
refs.) ; F. Morin, Dictionnaire de philosophie ct de thdolof;ic scolas- 
tiques [--J. J^ Migne, Tnusii^me encyclopedic thcologique, xxi., xxii., 
1857] : C. K. llageiibiicli. History of Doctrines (Eng. tr., ii., 1880). 
On his pliilosopliy : E. PJuzanski, Ussai sttr la philosophic de Duns 
Scut (1887) ; A. Schmid, Die Thomistische und Scotistische Gewissheii- 
lehte (1859) ; M. Schneid, Die Kdvperlehre des J. Duns Stoins—iia 
relation to Thoiiiism and AtomLsm (1879) ; P. Minges, ' Isl Dims 
Scotus Indelenninist ? " in lieitrd^e zur Geschichte dev Philosophic 
des MittelalterSy Bd. v. Heft 4 (1905) ; W. Kalil, Die Lehrc vom Primal 
des Willens bci Au^iistinus^ Duns Scotus, und Descartes (1886). 

DUNSTABLE, a municipal borough and market town in the 
southern parliamentary division of Bedfordshire, England, 37 
m. N.W. of London, on branches of the Great Northern and 
London & North-Western railways. Pop. (jQoi) 5157. It lies 
at an elevation of about 500 ft. on the bleak northward slope 
of the Chiltcrn Hills. The church of St Peter anil St Paul is a 
fine fragment of tlie church of the Augustinian jiriory founded 
by Henry I. in 1131. The building wiis cruciform, but only the 
west front and part of the nave remain. 'J'hc front has a large 
late Norman portal of four orders, w'ith rich Early Engli.sh 
arcading above ; the nave arcade is ornate Norman, 'llie original 
triforium is transformed into a clerestory, the original clereslory 
being lost. The north-west tower has a Perpendicular iqiper 
portion, but the south-west tower is destroyed. 1'he church 
contains various monuments of the i8lh century, foundations 
of a palace of Henry I. are traceable near the church. The niain 
part of the town extends for a mile along the broad straight 
Roman road, Watling Street; the high road from Luton to 
Tring, which crosses it in the centre of the town, representing 
the ancient Icknield Way. The chief industry is straw hat 



DUNSTAFFNAGE— DUNSTER 


684 

manufacture; there arc also printing, stationery and engineering 
works. The borough is under a mayor, 4 idermen, and 12 
councillors. Area, 453 acres. 

There may have been a Romano-British village on this site 
on the Watling Street. Dunstable {Dunesiaple, Donestaple) 
first ai)pears as a royal borough in the reign of Henry 1 ., who, 
according to tradition, on account of the depredations of 
robbers, cleared the forest where Watling Street and the Icknield 
Way met, and encouraged his subjects to settle there by various 
grants of privileges. He endowed the priory by charter with the 
lordship of the manor and borough, which it retained till its 
dissolution in 1536-1537. The Dunstable Annals deal exhaus- 
tively with the history of the monastery and town in the 13th 
century. In 1219 the prior secured the right of holding a court 
there for all crown pleas and of sitting beside the justices itinerant, 
and this led to serious collision between the monks and burgesses. 
'Hie body of Queen Eleanor rested here for a night on its journey 
to W^estminster, and a cross, of which there is now no trace, 
was subsequently erected in the market-place. At Dunstable 
Cranmer held the court which, in 1533, declared Catherine of 
Aragon’s marriage invalid. At the dissolution a plan was set 
on foot for the creation of a new bishopric from the spoils of 
the religious houses, which was to include Bedfordshire and 
Buckinghamshire with Dunstable as cathedral city. The 
scheme was never realized, though plans for the cathedral were 
actually drawm up. 

From the earliest time Dunstable has been an agricultural 
town. The Annals abound with references to the prices and 
comparative abundan<x* or scarcity of the two staple products, 
wool and corn. The straw hat manufacture has flourished since 
the iflth century. Henry I. granted a market hold twice a week, 
and a three days' fair on the feast of St Peter ad V'incula. John 
made a further grant of a three days' fair from tlie 10th of May. 
A market is still held weekly, also fairs in May and August 
correspond to these grants. Dunstable had also a gild merchant 
and was alTiliated to London. In 1864 the towMi was made a 
municipal borough by royal charter. 

DUNSTAFFNAGE, a ruined castle of Argyllsliire, Scotland, 3 m. 
N.N.h'. of 01 )an. It is siluated on a platform of conglomerate 
rock forming a promontory at the south-west of the entrance 
to Ix)ch Etive and is surrounded on three sides by the sea. 
It dates from the 13th century, occupying the site of the earlier 
stronghold in which was kept the Stone of Destiny prior to its 
removal to Scone (y.t'.) in 843. The castle is a quadrangular 
structure of great strength, wit h rounded towers at three of the 
angles, and has a circumference of about 400 ft. The walls are 
60 ft. high and 10 ft. thick, affording a .safe promenade, which 
commands a splendid view. Brass cannon recovered from 
wrecked vessels of the Spanish Armada are mounted on the w'alls. 
In 1308 Robert Bruce captured the fortress from the Mao 
Dougalls and gave it to the Stewarts, from whom it passed in 
1370 to the Campbells. It was garrisoned at the period of 
the Jacobite rebellions of 1715 and 1745, fell into decay early 
in the tgth century, and is now the property of the crown. 
Tlic adjoining chapel, in a very ruinous .state, was the burial- 
place of the Campbells of Dunstaffnage. 

There are other interesting places on Loch Etive, an arm of 
the sea, measuring 19J m. in length and from ji m. to fully i m. 
in width. Near the mouth, w'here the lake narrows to a strait, 
are the rapids which Ossian called the Falls of Lora, the ebbing 
and flt)wing tides, as they rush over the rocky bar, creating a 
roaring noise audible at a considerable distance. In the parish 
of Ardchattan, on the north shore, stands the beautiful ruin of 
St Modan's Priory, founded in the 13th century for Cistercian 
monks of the order of Vallis Caulium. It is said that Robert 
Bnice held within its walls the last parliament in which the 
Gaelic language was used. On the coast of Loch Nell,or Ardmuck- 
nish Bay, is the vitrilied fort of Beregonium, not to be confounded 
with Rerigonium (sometimes miscalled Berigonium) on Loch 
Ryan in Wigtownshire — a town of the Novantae Piets, identified 
with Innennessan. The confusion has arisen through a textual 
error in an early edition of Ptolemy’s Geography. 


DUN8TAN, SAINT (924 or 925-988),^ English archbishop, 
entered tlie household of i^ng iEthelstan when still quite a boy. 
Here he soon excited the disuke of his young companions, w^ho 
procured his banishment from the court. He now took refuge 
with his kinsman Alphege, bishop of Winchester, whose per- 
suasion, seconded by a serious illness, induced him to become 
a monk. ASthelstan’s successor, Edmund, recalled him to the 
court and made him one of his counsellors. Through the machina- 
tions of enemies he was again expelled from the royal presence ; 
but shortly afterguards Edmund revoked the sentence and made 
him abbot of Glastonbury. His successor Edred showed him 
greater favour still. On the accession of Edwdg, however, in 
955, Dunstan’s fortunes underwent a temporary eclipse. Having 
offended the influential iElfgifu, he was outlawed and compelled 
to flee to Flanders. But in 957 the Mercians and Northumbrians 
revolted and chose Edgar as their king. The new king at once 
recalled Dimstan, who was made a bishop. At first apparently 
he was without a sec ; but that of Worcester falling vacant, he 
was appointed to fill it. In 959 he received the bishopric of 
I^iondon as well. In the same year Edwig died and Edgar l^ecame 
sole king, Dunstan shared his triumph, and was appointed 
archbishop of Canterbury. On Edgar’s death in 975 the arch- 
bishop's influence secured the crown for his elder son Edward. 
But with the accession of iEthelred in 979 Dunstan’s public 
career came to an end. He retired to Canterbur>% and died on 
the 19th of May 988. 

Dunstan is of more importance as a lay than as an ecclesiastical 
statesman. The great church movement of his time — the 
reformation of English inonasticism on Benedictine lines — found 
in him a sympathizer, but in no sense an active participant. 
But as a secular statesman he occupies a high place. He guided 
the state successfully during the nine years’ reign of the invalid 
Edred. Through that of Edgar, he was the king’s chief minister 
and most trusted adviser ; and to him a great share in its glories 
must l>e assigned. 

See Memorials of St Dunstan^ ediU'd by W’. Stubbs (London, 1874) ; 
Anglo Saxon Chronicle, edited by C. Phunmer (Oxford, jSya-iS^u). 

DUNSTER, a market towm in the W’’estem parliamentary 
division of Somersetshire, England, ij m. from the shore of 
the Bristol Cliannel, on the Minehead branch of the Great 
Western railway. Pop>. ( T901) 1 182. Its streets, sloping sharply, 
contain many old houses. On an eminence stands the ancient 
castle, entered by a gateway of the J3th century. There are 
portions of later date, but still ancient, in the main building, 
but it has been considerably modernized as a residence. The 
church of St George has Norman portions, but the building 
is in the main Perpendicular. The fine tower in this style is 
characteristic of this part of England. There are traces of 
monastic buildings near the church, for it belonged to a Bene- 
dictine hou.se of cjirly Norman foundation. The church is cruci- 
fonn, and the altar stands beneath the eastern lantern arch, a 
fine rood screen separating off the choir, which was devoted to 
monastic use, while the nave was kept for the parishioners, in 
consequence of a dispute Ixjtween the vicar and the monastery 
in 1499. Yarn Market, a picturesque octagonal building 
with deep sloping roof, in the main street, dates from c. 1600, 
and is a memorial of Dunster’s former important manufacture of 
cloth. 

There were British, Roman and Saxon settlements at Dunster 
{Torre Dunestorre, Dunesier), fortified against the piracies of the 
Irish Northmen. The Saxon fort of Alaric was replaced by a 
Norman castle built by William de Mohun, first lord of Dunster, 
who founded the priory of St George. Before 1183, Dunster had 
become a mesne borough, owned by the de Mohuns until the 
14th century when it jjassed to the I.uttrclls, the present owners. 
Reginald de Mohun granted the first charter betw^een 1245 and 
1 247, which diminished fines and tolls, limited the lord’s “mercy,” 
and provided that the burgesses should not against their will 

* The dale of Dunstan’s birth here given is that given in the 
. 4 nglo-Saxon chronicle and hitherto accepted. In an appendix to 
the Tiosworth Psalter, edited by Mr Edmund Bishop anrl Abbot 
Gasquet (1908), Mr Leslie A. St L. Tokc gives reason to believe that 
the date mn.st be set back at least as early as 910. 
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be made bailiffs or farmers of the seaport. John de Mohun 
granted other charters in 1301 and 1307. Dunster was only 
represented in parliament in conjunction with Minehead, one 
of its tithings being part of that borough. Representation began 
in 1562, and was lost in 1832. Feudal in origin, Dunster’s later 
importance was commercial, and the port had a considerable 
wool, com and cattle trade with Ireland. During the middle 
ages the Friday market and fair in Whit week, granted by the 
first charter, were centres for the sale of yam and cloth called 
“ Dunsters,” made in the town. The market day is still Friday. 
The manufactui^ of cloth has disappeared, the harbour is silted 
up, and there is no special local industry. 

See Sir H. C. Maxwell Lyle, Dunster and its Lords (1882) ; Victoria 
County History^ Somerset ^ vol. ii. 

DUNTOCHER (Gaelic, “ The Fort of ill hap ”), a town on 
Dalmiiir Burn, Dumbartonshire, Scotland, 9 m. from Glasgow. 
Pop. (1901) 2122. The district contains coal, limestone and 
ironstone, but there is not much mining. Many of the inhabit- 
ants are employed at the Singer factory^ in Kilbowic and at 
the Clyde Trust yards in Dalmuir. There are considerable 
Roman remains in the neighbourhood. Antoninus’ Wall passed 
immediately to the south ; the burn is crossed by a bridge 
alleged to be of Roman origin (which at least is doubtful) ; 
subterranean remains indicate a Roman stmeture ; a Roman 
camp has been traced, and the vicinity has yielded a numl^er 
of altars, urns, vases, coins and tablets, which are now in the 
custody of Glasgow University. 

DUNTON, JOHN (1659-1733), English bookseller and author, 
was born at (iraffham, in Huntingdonshire, on the 4th of May 
1659. His father, grandfather and great-grandfather had all 
been clergymen. At the age of fifteen he was apprenticed to 
Thomas Parkhiirst, bookseller, at the sign of the Bible and Three 
Crowns, Cheapside, London. Dunton ran away at once, but 
was soon brought back, and began to “love books.” During the 
struggle which led to the Revolution, Dunton was the treasurer 
of the Whig apprentices. He became a bookseller at the sign of 
the Raven, near the Royal Jixchange, and married Elizabeth 
Annesley, whose sister married Samuel Wesley. His wife 
managed his business, so that he was left free in a great measure 
to follow his own eccentric devices. In 1686, probably because 
he w'as concerned in the Monmouth rising, he visited New 
England, wdiere he stayed eight months selling books and observ- 
ing with interest the new country and its inhabitants. Dunton 
had become security for his brother’s debts, and to escape the 
creditors he made a short excursion to Holland. On his return 
to England, he opened a new shop in the Poultry in the hope of 
better times. Here he published weekly the Athenian Mercury 
w'hich professed to answer all questions on history, philosophy, 
love, marriage and things in general. His wife died in 1697, and 
he married a second time ; but a quarrel about property led to 
a separation ; and being incapable of managing his own affairs, 
he spent the last years of his life in great poverty. He died in 
1733. He wrote a great many books and a number of political 
squibs on the Whig side, but only his Lije and Errors of John 
Dunton (1705), on account of its naWet^, its pictures of bygone 
times, and of the literary history of the period, is remembered. 
His letters from New England were published in America in 1867. 

DONTZER, JOHANN HEINRICH JOSEPH (1813-1901), 
German philologist and historian of literature, was bom at 
Cologne on the 12th of July 1813. After studying philology and 
especially ancient classics and Sanskrit at Bonn and Berlin 
(1830-- 1 835). he took the degree of doctor of philosophy and 
established himself in 1837 at Bonn as Privat docent for classical 
literature. He had already, in his Goethes Faust in seiner 
Einheit und Ganzheit (1836) and Goethe als Dramatiker (1837), 
advocated a new critical method in interpreting the German 
classics, which he wished to see treated like the ancient classics. 
He subsequently turned his attention almost exclusively to 
the poets of the German classical period, notably Goethe and 
Schiller. Diintzer’s method met with much opposition and he 
consequently failed to obtain the professorship he coveted. In 
1846 he accepted the post of librarian at the Roman Catholic 


gymnasium in Cologne, where he died on the i6th of December 
1901. Duntzer was a painstaking and accurate critic, but 
lacking in inspiration and finer literary taste ; consequently 
his work as a biographer and commentator has, to a great extent, 
been superseded and discredited. 

Amonj' his ]»hilological writings may be mentioned Die Lehre vun 
der lateinischcn Worthildung (i83()) ; Die Deklinatiou dcr indo- 
germanischen Sprachen (1839) ; Homer und dcr epische Kyklos (1839) ; 
Die homer ist'hen Beiworter dcs Gottcr- und Mensekcngifschkcifi.':: 
(1850). Of his works on tlie German classical poet>, Vsp(‘ciallv 
Goethe, Schiller and Herder, the following are particularly wortl y 
of note, Krlduterungen zu den deutschen Klassikeru ( 1 853-1 S(>2) ; 
Goethes Prometheus und Pandora (1S50) ; Goethes Faust {z vols., 
1850-1851 ; 2nd ed. 1857) ; Goethes Giifz und F.gmont (1854) ; Jus 
Goethes Frcitndcskreise (1868); Abhaudlungen zii Goethes Lehen 
and Wet ken (2 v'ols., 1885) ; Goethes Tagehiicher der seeks ersten 
weimarischen Jahre (1889); Goethes Lehen (1880; 2Tid ed. 1883; 
Engl, transl. by ' 1 ‘. Lyster, London, 188.3) ; Srhillers Lehen (rS8i); 
Schiller und Goethe ; Ohersicht und ErUntierung znm Uriepoechsti 
srtaisrhen Schiller und Goethe (1859) ; Herders Ueisr, nach Italicn 
(*859); A us Herders Ntichlass (3 vols., 185(1-1857), and further, 
Charlotte von Stein (187.4). 

DUNWICH, a village in the Eye parliamentary division of 
Suffolk, England, on the coast between Southwold and Alde- 
burgh, 5 m. S.S.W. of Southwold. Pop. (1901) 157. This was 
in Anglo-Saxon clays the most important commercial centre and 
port of East Anglia. It was probably a Romano-British site. 
The period of its highest dignity was the Saxon era, wlu^n it was 
called Dommocceiister and Dunwyk. Jiarly in the 7th cenliiry, 
when Sigebert became king of East Anglia, Dunwich was chosen 
his capital and became the nursery of Christianity in Eastern 
Britain. A bishopric was founded (atu:ording to Bede in 630, 
while the Anglo-Saxon chronicle gives (>35), the name of the first 
bishop being Felix. Sigebert’s reign was notable for his founda- 
tion of a school modelled on those he had seen in France ; ii 
was prolialily at Dunwich, but formed the nucleus of whal 
afterwards became the university of (ambridge. By the middle 
of the iith century (temp. Edward thc^ C'onfessor) Dunwich was 
declining, as it liad already sufTered from an evil which later 
caused its total ruin, namely the inroads of tlie sea on the unstalde 
coast. At the Norman (!oiK|iiest the manor was granted to 
Robert Mwilet ; but the history of the place remains l)lank untii 
the reign of Henry 11 ., when it re-emerged into prosperity, in 
1173 the sight of its strength caused Robert earl of Leicester to 
despair of i)esieging it. 'riie town received a charter from King 
John. In the reign of lid ward I. it is recorded to have possessed 
36 ships and “ barks,” trading to the North Seas, Iceland anrl 
ehsew'here, with 24 fishing boats, besides maintaining Ji sliiji - 
of war. But early in tlie reign of Edward 111 . the attucks of the 
sea began to make headw'ay again. In 1347 over 400 houses 
were destroyed. In 1570, after a tcrril)le storm, appeal w^as 
made to lilizabeth, who parsimoniously granted money obtained 
by the sale of lead and other materials from certain neighbouring 
churches. But the doomed town was gradually engulfed, and 
now' the only outv/ard evidence of the old wealthy port is tlu; 
ruined fragment of the ('hurch of All Saints, overhanging a low 
cliff, w'hich, as it criimhles, cxjxjses the coffins and hones in the 
former churchyard, the greater part of which has disappeared. 
A small white flower growing wild among the ruins is called the 
Dunwich Rose, and is traditionally said to haAo been planl.d 
and culti\'ated by monks. Many relics have l)(!en discovered by 
excavation, and even from beneath the waxes. Until 1832 
Dunwich returned 2 members to parliament. 

DUOVIRI, less correctly Duumviki (from Lat. duo two, find 
7fir, man), in ancient Rome, the official style of two joint magis- 
trates. Such pairs of mtigistraies were appointed at various 
periods of Roman hist-orx' both in Rome itself and in the col. rues 
and municii)ia. (1) Duumviri iuri (iurc) dicundo, miinirif)al 
magistrates, whose chief duties were concerned witlx the ad- 
ministration of justice. Sometimes there were four of these 
magistrates (QuaUuorviri). (2) Duumviri quinquennulcs, also 
municipal officers, not to be confused with the above, who w'ere 
elected every fifth year for one year to exercise the function of 
the censorship wliich was in abeyance for the inten^ening four 
years. (3) Duumviri sacrorum^ officers who originally had 
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charge of the Sibylline books ; they were afterwards increased I 
to ten {decemviri sacris faciundis), and in Sulla’s time to fifteen | 
(quindecimviri). (4) Duumviri aedi locandae, originally officers 
specially appointed to supervise the erection of a temple. There 
were also duumviri aedi dedicandae, (5) Duumviri navales, 
extraordinary officers appointed ad hoc for the equipping of a 
fleet. Originally chosen by consuls or dictator, they were 
elected by the people after 311 b.c. (Livy ix. 30; xl. 18; xli. i). 
(6) Duumviri perdnellioms, the earliest criminal court for trying 
offences against the state (see Treason : Roman Law). (7) 
Duumviri viis extra urbem purgandiSy subordinate officers under 
the acdiles, whose duty it was to look after those streets of 
Rome which were outside the city walls. Apparently in 20 b.c., 
certainly by 12 b.c., their duties were transferred to the Curaiores 
viarum. From at least as early as 45 b.c. (cf. the Lex lulia 
Municipalis) the streets of the city were superintended by 
Quattuorviri viis in urbe purgandis, later called Quattuorviri 
viarum purgandarum. 

Sec Ficbigcr and l.icbcnam in Paiily-Wissowa, 'Realencvc. v. pt. 2. 

DUPANLOUP, F£LIX ANTOINE PHILIBERT (1802-1878), 
French ecclesiastic, was born at St F6Iix in Savoy on the 3rd of 
January 1802. In his earliest years he was confided to the care 
of his brother, a priest in the diocese of Chambery. In 1810 
he was sent to a pensionnai cedes iastique at Paris. Thence he 
went to the seminary of St Nicolas de Chardonnel in 1813, and 
was transferred to the seminary of St Sulpice at Paris in 1820. 
In 1825 he was ordained priest, and was appointed vicar of the 
Madeleine at Paris. For a time he was tutor to the Orleans 
princes. He became the founder of the celebrated academy 
at St Ilyadnthe, and received a letter from (iregory XVI. 
eulogizing his work there, and calling him Apostolus juventutis. 
His imposing height, his noble features, his brilliant eloquence, 
as well jis his renown for zeal and charity, made him a prominent 
feature in French life? for many years. Crowds of persons 
attended his addresses, on whom his energy, command of 
hmguage, j)owcrful voice and impassioned gestures made a 
profound impression. When made bishop of Orleans in 1849, he 
pronounced a fervid panegyric on Joan of Arc, which attracted 
attention in England as well as France. Before this he had 
l)cen sent by Archbishop Afire to Rome, and had been appointed 
Roman prelate and protonotary apostolic. For thirty years 
he remained a notable figure in France, doing his utmost to 
arouse his countrymen from religious indifference. In ecclesi- 
astical policy his views were moderate ; thus he opposed the 
definition of the dogma of papal infallibility both before and 
during the Vatican council, but was among the first to accept the 
dogma when decreed. He was a distinguished educationist who 
fought for the retention of the Latin classics in the schools and 
instituted the celebrated catechetical method of St Sulpice. 
Among his publications are De Viducation (1850), De la haute 
education intellectuelle (3 vols., 1866), (Euvres choisics (1861, 4 
vols.) ; Histoire de Jesus (1872), a counterblast to Renan’s Vie 
de Jesus, He died on the iith of October 1878. 

Sfc J.ife by F. 1 . arrange (Eng. tr. by Latly Ilcrbcrl, Lcmclon, 1885). 

DUPERRON, JACQUES DAVY (1556^1618), French cardinal, 
was born at St L6, in Normandy, on the 15th of November 1556. 
His father was a physician, who on embracM'ng the doctrines of 
the Reformation liecame a Protestant minister, and to e.scape 
IKTsecution settled at Bern, in Switzerland. Here Jacques Davy 
rccriyed his education, being taught Latin and' mathematics 
by bis fatlier, and learning Greek and Hebrew and the philosophy 
then in vogue. Returning to Normandy he was presented to the 
king by Jacques of Matignon ; after he had abjured Protestant- 
ism, being again presented by Philip Desportes, abbot of Tiron, 
as a young man without equal for knowledge and talent, he 
was apfKiinted reader to the king. He was commanded to preach 
before the king at the convent of Vincennes, when the success 
of his sermon on the love of God, and of a funeral oration on the 
poet Ronsard, induced him to take orders. On the death of 
Mary queen of Scots he was chosen to pronounce her eulogy. 
On the death of Henry III., after having supported for some 
time the cardinal de Bourbon, the head of the league against the 


king, Duperron became a faithful servant of Henry IV., and 
in 1591 was created by him bishop of Evreux. He instructed 
Henry in the Catholic religion ; and in 1594 was sent to Rome, 
where with Cardinal d’Ossat (1536-1604) he obtained Henry’s 
absolution. On his return to his diocese, his zeal and eloquence 
were largely instrumental in withstanding the progress of 
Calvinism, and among others he converted Henry Sponde, who 
became bishop of Pamiers, and the Swiss general Sancy. At 
the conference at Fontainebleau in 1600 he argued with much 
eloquence and ingenuity against Du Plessis Momay (1549-1623). 
In 1604 he was sent to Rome as charge d'affaires de France ; 
when Clement VIII. died, he largely contributed by his eloquence 
to the election of Leu XL to the papal throne, and, on the death 
of 1^0 twenty-four days after, to the election of Paul V. While 
still at Rome he was made a cardinal, and in 1606 became 
archbishop of Sens. After the death of Henry IV. he took an 
active part in the states-gcneral of 1614, when he vigorously 
upheld the ultramontane doctrines against the Third Estate. 
He died in Paris on the 6th of September 1618. 

See Les Diver ses CEuvres de nilustrissime cardinal Duperron (Paris, 
1622) ; Pierre Ferct, Le Cardinal Duperron (Paris, 1877). 

DUPIN, ANDRfi MARIE JEAN JACQUES (1783-1865), 
commonly called Dupin the Elder, French advocate, president 
of the chamber of deputies and of the Legislative Assembly, 
w'as born at Varzy, in Ni^vre, on the ist of February 1783. 
He was educated by his fatlier, who was a lawyer of eminence, 
and at an early age he became principal clerk of an attorney at 
Paris. On the establishment of the Academic de Ligislation 
he entered it as pupil from Ni^vre. In 1800 he was made advo- 
cate, and in 1802, when the schools of law were opened, he 
received successively the degrees of licentiate and doctor from 
the new faculty. He was in 1810 an unsuccessful candidate for 
the chair of law at Paris, and in )8n he also failed to obtain the 
office of advocate-general at the court of cassation. About this 
time he was added to the commission charged with the classifica- 
tion of the laws of the empire, and, after the interruption caused 
by the events of 1814 and 1815, was charged with the sole care 
of that great work. When he entered the chamber of deputies 
in 1815 he at once took an active part in the debates as a member 
of the Lilicral Opposition, and strenuously opposed the election 
of the son of Napoleon as emperor after his father’s abdication. 
At the election after the second restoration Dupin was not re- 
elected. He defended with great intrepidity the principal 
political victims of the reaction, among others, in conjunction 
with Nicolas BeriyaT, Marshal Ney ; and in October 1815 
boldly published a tractate entitled Libre Defense des accuses. 
In 1827 he was again elected a member of the chamber of deputies 
and in 1830 he voted the address of the 221, and on the 28th of 
Februarj' he w^as in the streets exhorting the citizens to resist- 
ance. At the end of 1832 he became president of the chamber, 
which office he held successively for eight years. On Louis 
Philipi^’s abdication in 1848 Dupin introduced the young count 
of Paris into the chamber, and proposed him as king with the 
duchess of Orleans as regent. This attempt failed, but Dupin 
submitted to circumstances, and, retaining the office of procureur- 
general y his first act was to decide that justice should henceforth 
be rendered to the “ name of the French people.” In 1849 he 
was elected a member of tlie Assembly, and became president 
of the principal committee — that on legislation. After the 
j coup d'etat of the 2nd of December 1851 he still retained his 
I office of procureur’generaly and did not resign it until effect was 
I given to the decrees confiscating the property of the house of 
Orleans. In 1857 he was offered his old office by the emperor, 
and accepted it, explaining his acceptance in a discourse, a 
sentence of which may be employed to describe his whole political 
career. “ I have always,” he said, “ belonged to France and 
never to parties.” He died on the 8th of November 1865. 

I Among Dupin’s works, which are numerous, may be mentioned 
Principia Juris CiviliSy 5 vols. (x8o6); Memoires et plaidoyers 
de 1S06 au /"* janvier iSjo, in 20 vols.; and Memoires ou 
souvenirs du barreau, in 4 vols. (1855-1857). 

His brother, Francois Pierre Charles Dupin (1784-1873), 
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wrote several geometrical works^ treating of descriptive geometry 
after the manner of Monge, and of the theory of curves. 

DU PIN, LOUIS ELLIES (1657-1719), French ecclesiastical 
historian, came of a noble family of Normandy, and was bom at 
Paris on the 17th of June 1657, When ten years old he entered 
the college of Harcourt, where he graduated M.A. in 1672. He 
afterwards became a pupil of the Sorbonne, and received the 
degree of B.D. in 1680 and that of D.D. in 1684. About this 
time he conceived the idea of his Biblioiheque universclle de ious 
Us auteurs eccUsiastiques, the first volume of which appeared in 
1686. The libej;:ty with which he there treated the doctrines of 
the Fathers aroused ecclesiastical prejudice, and the archbishop 
of Paris condemned the work. Although Du Pin consented to a 
retractation, the book was suppressed in 1693 ; he was, however, 
allowed again to continue it on changing its title by substituting 
nouvelle for universelle. He was subsequently exiled to Chatel- 
lerault as a jansenist, but the sentence of banishment was 
repealed on a new retractation. In 1718 he entered into a 
correspondence with William Wake, archbishop of Canterbury, 
with a view to a union of the English and (lallican churches ; 
being suspected of projecting a change in the dogmas of the 
church, his papers were seized in Februaiy 1719, but nothing 
incriminating was found. The same zeal for union induced him, 
during the residence of Peter the Great in France, and at that 
monarch’s request, to draw up a plan for uniting the Greek and 
Roman churches. He died at Paris on the 6th of June 1719. 

Du Pin was a voluminous author. Besides his great work 
(Paris, 1686-1704, 58 vols. 8vo ; Amsterdam, 19 vols. 4to ; in 
the last of which he gives much autobiographical infonnation), 
mention may be made of Btbiioiheque universelle des historiens 
(2 vols., 1707); L^tiisioire de Veglise en abrege (1712); and 
VUistoire profane depuis le commencement dti monde jusqu'd 
prhent (4 vols., 1712), 

DUPLEIX» JOSEPH FRANQOIS (1697-1763), governor- 
general of the French establishment in India, the great rival of 
Clive (q-v,), was born at Landrecies, France, on the ist of Janiiaiy 
1697. His father, Francois Dupleix, a wealthy farmer-general, 
wished to bring him up as a merchant, and, in order to distract 
him from his taste for science, sent him on a voyage to India in 
1715 on one of the French East India Company’s vessels. He 
made several voyages to Ameriai and India, and in 1720 was 
named a member of the superior council at Pondicherry. He 
displayed great business aptitude, and, in addition to his 
official duties, made large ventures on his own account, and 
acquired a fortune. In 1730 he was made superintendent of 
French affairs in Chandemagore, the town prospering under his 
energetic administration and growing into great importance. 
Ilis reputation procured him in 1742 the appointment of governor- 
general of all French establishments in India. His ambition now 
w'as to acquire for France vast territories in India ; and for this 
purpose he entered into relations with the native princes, and 
adopted a style of oriental splendour in his dress and surround- 
ings. The British took the alarm. But the danger to their 
settlements and power was partly averted by the bitter mutual 
jealousy which existed between Dupleix and La Bourdonnais, 
French governor of the isle of Bourbon. When Madras 
capitulated to the French in 1746, Dupleix opposed the re- 
storation of the town to the British, thus violating the treaty 
signed by La Bourdonnais. He then sent an expedition against i 
Fort St David (1747), which was defeated on its march by the 
nawab of Arcot, the ally of the British. Dupleix succeeded in 
gaining over the nawab, and again attempted the capture of h'ort 
St David, but unsuccessfully. A midnight attack on Cuddalore 
was repulsed with great loss. In 1748 Pondicherry was besieged 
by the British ; but in the course of the operations news arrived 
of the peace concluded between the French and the British at 
Aix-la-Chapelle. Dupleix next entered into negotiations which 
had for their object the subjugation of southern India, and he 
sent a large body of troops to the aid of two claimants of the 
sovereignty of the Carnatic and the Deccan. The British were 
engaged on the side of their rivals. After temporary successes 
the scheme failed. Dupleix was a great organizer, but did not 
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possess the genius for command in the field that was shown by 
Clive. The conflicts between the French and the British in India 
continued till 1754, when the French government, anxious to 
make peace, sent out to India a special commissioner with orders 
to supersede Dupleix and, if necessary, to arrest him. Tliese 
orders were carried out with needless harshness, what survived of 
Dupleix’s work was ruined at a blow, and he himself was com- 
pelled to embark for France on the 12th of October 1754. He 
had spent his private fortune in the prosecution of his public 
policy ; the company refused to acknowledge the obligation ; 
and the government would do nothing for a man whonj they 
persisted in regarding as an ambitious and greedy adventurer. 
The greatest of French colonial governors died in obscurity and 
want on the lolh of November 1763. In 1741 he had married 
Jeanne Albert, widow of one of the councillors of the company, a 
woman of strong character and intellect, known to the Hindus as 
Joanna Begum, wffio proved of great use to her husband in his 
negotiations with the native princes. She died in 1756, and two 
years later he married again. 

Si*(! Tibiille Hunioni, DupleiXf d'aprH sa covrespondance iiUdite 
(J’aris, 1881) ; H. Castonnet, Dupleix^ ses expeditions ct ses pro jets 
(I’aris, 1888) and La Chute de Dupleix (Angers, 1888) ; G. B. Malli;- 
son, Dupleix (Rulers of India series, 1890) ; and E. Ciiierin, Dupleix 
(1908). 

DUPONT, PIERRE (1821-1870), French song-writer, the son 
of a blacksmith, was born at Lyons on the 23rd of April 1821. 
His parents both died before he was five years old, and he w^as 
brought up in the country by his godfather, a village priest. 
He was educated at the seminary of L’Argentierc, and was 
afterwards apprenticed to a notary at Lyons. In 1839 he found 
his way to Paris, and some of his poems were inserted in the 
Gazette de France and the Qnotidienne. Two years later he was 
saved from the conscription and enabled to publish his first 
\o\\m\{i—LesDettxAfiges — through theexertions of a kinsman and 
of Pierre Lebrun. In 1842 he received a prize from the Academy, 
and worked for some time on the official dictionary. Gounod’s 
appreciation of his peiisant song, J'ai deux grands bceufs dans mon 
etable (1846), settled his vocation as a song-writer. He had no 
theoretical knowledge of music, but he composed both the words 
and the melodies of his songs, the two processes being generally 
simultaneous. He himself remained so innocent of musical know- 
ledge that he had to engage Ernest Reyer to write down his 
airs. He sang his own songs, as they were composed, at the 
workmen’s concerts in the Salic de la Fraternity du Faubourg 
Saint-Denis ; the public performance of his famous Le Fain was 
forbidden ; Le Chant des ouvriers was even more popular ; and in 
1851 he paid the penalty of having become the poet laureate of 
the socialistic aspirations of the lime by being condemned to 
seven years of exile from France. The sentence was cancelled, 
and the poet withdrew for a time from participation in politics. 
He died at Lyons, where his later years were spent, on the 24th of 
July 1870. His songs have appeared in various forms — Chants et 
chansons {7^ vols., with music, 1852-1854), Chants ct poesies {•jXh 
edition, 1862), &c. Among the best-known are Le Braconnier, 
Lc Tisserand, La Vache blanche y La Chanson du hie, but many 
others might be mentioned of equal .spontaneity and chann. liis 
later works have not the same merit. 

See also Sainte-Beuve, Causcries du liiridi, iv. ; Cli. Hiiudelaire, 
Notice sur P. Dupont (1849) ; Dechaut, liiofiraphic de Pierre Dupont 
(1S71) ; and Cli. Lenient, Pocsie patriolique en France (1889), ii. 
352 et .scq. 

DUPONT DE L’fiTANG, PIERRE ANTOINE, Count (1765- 
1840), French general, first saw active service as a member of 
Maillebols’ legion in Holland, and in 1791 on the staff of the 
Army of the North under Dillon. He distinguished him.self at 
Valmy, and in the fighting around Menin in 1793 forced an 
Austrian regiment to surrender. Promoted general of brigade for 
this feat, he soon received further advancement from Carnot, who 
recognized his abilities. In 1797 he became general of division. 
The rise of Napoleon, whom he warmly supported in the coup 
d'etat of i8th Brumaire, brought him further opportunities. 
In the campaign of 1800 he was chief of tlic staff to Berthier, 
the nominal commander of the " Army of Reserve of the Alps ” 
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which won the battle of Marengo. After the battle he sustained 
a brilliant combat^ against greatly superior forces^ at Pozzolo. 
In the campaign on the Danube in 1805^ as the leader of one of 
Ney*s divisions^ he earned further distinction, especially at the 
action of Albeck-Haslach, in which he prevented the escape of 
the Austrians from Ulm, and so contributed most effectively 
to the isolation and subsequent capture of Mack and his 
whole army (see Napoleonic Campaigns). At Friedland he 
won further fame. With a record such as but few of Napoleon’s 
divisional commanders possessed, he entered Spain in 1808 at 
the head of a corps. After the occupation of Madrid, Dupont, 
newly created count by Napoleon, was sent to subdue Anda- 
lusia. After a few initial successes he had to retire on the passes 
of the Sierra Morena. Pursued and cut off by the Spanish army 
under Castanos, his corps was defeated and he felt himself con- 
strained to capitulate (Baylen, i9th~23rd July ; see Peninsular 
War). The disgrace whicli fell upon the general was not entirely 
merited. His troops were for the most part raw levies, and 
ill-luck contributed materially to the catastrophe, but, after his 
return to France, Dupont was sent before a court-martial, 
deprived of his rank and title, and imprisoned from 1812 to 1814. 
Released only by the fall of Napoleon, he was employed by Louis 
XVI II. in a military command, which he lost on the return of 
Napoleon. But the Second Restoration saw him restored to 
the army, and appointed a member of the conseil prive of Ixiuis 
XVTIl. From 1815 tf) 1830 he was deputy for the Charente. 
He lived in retirement from 1832 till his death in 1840. Amongst 
the writings Dupont left are some poems, including V Art de la 
guerre (1838), and verse tran.slations from Horace (1836), and 
the following military works : Opinion sur le nouveau mode de 
recrutement (1818), Leilres sur VKspagne en 1S08 (1823), 
I Mire sur la campagne d'Autriche (1826). At the time of his 
death he was on the point of publishing his memoirs. 

See Lieut.-Col. Titeux, Le (ieneral Dupont : une erreur historique 
(Paris, 1903). 

DUPONT DE L’EURE, JACQUES CHARLES (1767-1855), 
French lawyer and statesman, was born at Neubourg (Eure), in 
Normandy, on tlie 27th of February 1767. In 1789 he was an 
advocate at the parlement of Normandy. During the repuldic 
and the empire he filled successively judicial offices at Louviers, 
Rouen and Evreux. He had adopted the principles of the 
Revolution, and in 1798 he commenced his political life as a 
member of the Council of Five Hundred, In 1813 he became 
a member of the Corps I-.egislatif. During the Hundred Days 
he was vice-president of the chamber of deputies, and when 
tlie allied armies entered Paris he drew up the declaration in 
which the chamber asserted the necessity of maintaining the 
principles of government that had been established at the 
Revolution. He was chosen one of the commissioners to nego- 
tiate with the allied sovereigns. From 1817 till 1849 
uninterruptedly a member of the chamber of deputies, and he 
acted consistently with the liberal opposition, of which at more 
than one crisis he was the virtual leader. For a few months in 
1:830 he held otfice as minister of justice, but, finding himself out 
of harmony with his colleagues, he resigned before the close of 
the year and resumed his place in the opposition. At the revolu- 
tion of 1848 Dupont dc I’Eure was made president of the provi- 
sional assembly as being its oldest member. In the following 
year, having failed to secure his re-election to the chamber, he 
retired into private life. He died in 1855. The consistent 
firmness with which he adhered to the cause of constitutional 
liberalism during the many changes of his times gained him the 
highest respect of his countrymen, by whom he was styled the 
Aristides of the French tribune. 

DU PONT DE NEMOURS, PIERRE SAMUEL (1739-1817), 
French political economist and statesman, was bom at Pans 
on the 14th of September 1739. He studied for the medical 
profession, but did not enter upon practice, his attention having 
been early directed to economic questions through his friendship 
with Francois Quesnay, Turgot and other leaders of the school 
known as the Economists. To this school he rendered valuable 
service by several pamphlets on financial questions, and numerous 


articles representing and advocating its views in a popular style 
in the Journal de Vagrietdture, du commerce, et des finances, 
and the iphhnjkndes du citoyen, of which he was successively 
editor. In 1772 he accepted the office of secretary of the council 
of public instruction from Stanislas Poniatowski, king of Poland. 
Two years later he was recalled to France by the advent of his 
friend Turgot to power. After assisting the minister in his wisely- 
conceived but unavailing schemes of reform during the brief 
period of his tenure of office, Du Pont shared his dismissal and 
retired to G&tinais, in the neighbourhood of Nemours, where 
he employed himself in agricultural improvements. During his 
leisure he wrote a translation of Ariosto (1781), and Memoires sur 
la vie de Turgot (1782). He was drawn from his retirement by 
C. G. de Vergennes, mini.ster of foreign affairs, who employed 
him in 1782 in negotiating, with the English commissioner Dr 
James Hutton, the recognition of the independence of the 
United States (1782), and in preparing a treaty of commerce with 
Great Britain (1786). Under Calonne he became councillor of 
state, and was appointed commissary-general of commerce. 

During the Revolution period he advocated constitutional 
monarchy, and was returned as deputy by the Third Estate of 
the bailliage of Nemours to the states-general, and then to tlie 
Constituent Assembly, of which he was elected president on the 
i6th of October 1790. But his conservative opinions rendered 
him more and more unpopular, and after the loth of August 
1 792, when he took the side of the king, he was forced to lie con- 
cealed for some weeks in the observatory of the Mazarin College, 
from which he contrived to escape to the country. During the 
time that elapsed before he was discovered and arrested he 
wrote his Philosophic de Vunivers. Imprisoned in La Force ( 1 794), 
he was one of those who had the good fortune to escape the 
guillotine till the death of Robespierre set them free. As a 
member of the Council of Five Hundred, Du Pont carried out his 
policy of resistance to the Jacobins, and made himself prominent 
as a member of the reactionary party. After the republican 
triumph on the i8th Fructidor (4th of September) 1797 his house 
was sacked by the mob, and he liimsclf only escaped transporta- 
tion to Cayenne through the influence of M. J. Chenier. In 1799 
he found it advisable for his comfort, if not for his safcti', to 
emigrate with his family to the United States. Jefferson’s high 
opinion of Du Pont was shown in using him in 1802 to convey to 
Bonaparte unofficially a threat against the French occupation of 
Louisiana; and also, earlier, in requesting him to prepare a 
scheme of national education, which was published in 1800 under 
the title Sur V iducaiion nationale dans les itats-Unis d’ Amirique. 
Though the scheme was not carried out in the United States, 
several of its features have been adopted in the existing French 
code. On his return to France in 1802 he declined to accept any 
office under Napoleon, devoted liimsclf almost exclusively to 
literary pursuits, and was elected to the InstituL On the down- 
fall of Napoleon in 1814 Du Pont became secretary to the 
provisional government, and on the restoration he was made 
a councillor of state. The return of the emperor in 1815 deter- 
mined him to quit France, and he spent the close of his life 
with his younger son, Eleuth^re Iren6e (1771-1834), who had 
established a powder manufactory in Delaware. He died 
at Eleutherian Mills near Wilmington, Delaware, on the 6th of 
August 1817. 

His family continued to conduct the powder-mills, which 
brought them considerable wealth. The busine.ss was subse- 
quently converted into the E. 1 . Du Pont de Nemours Powder 
Company. His grandson. Admiral Samuel Francis Du Pont 
(1803-1865), played a conspicuous part as a U.S. naval officer 
in the American Civil War. His great-grandson, Henry Algernon 
Du Pont (b. 1838), president of the Wilmington & Northern 
railway, was a soldier in the Civil War, and afterwards a United 
States senator. 

Du Pont’s most important works, besides those mentioned above, 
wore his De Vorigine et des progrds d’une science nouvelle (London 
and Paris, 1767) ; Physioctatie^ ou constitution naturelle du gouverne- 
tneni le plus avantageux au genre humain (Paris, 1768) ; and liis 
Observations sur les effets de la liberie du commerce des grains (1760). 
They are gathered topetber in vol. ii. of the Collection des ^conomistes 
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^840). Sec notices of his life (1818) by Silvestre and Baron de 
Gcrando ; also Schelle, Du Pont de Nemours et Vicole physiocratique 
(1888). 

DUPORT9 ADRIEN (1759-1798), French politician, was born 
in Paris. He became an influential advocate in the parlement, 
becoming prominent in opposition to the ministers Calonnc and 
Lom^nie de Brienne. Elected in 1789 to the states-general by 
the noblesse of Paris, he soon revealed a remarkable eloquence. 
A learned jurist, he contributed during the Constituent Assembly 
to the organization of the judiciary of France. His report of 
the 29th of March 1790 is especially notable. In it he advocated 
trial by jury ; but he was unable to obtain the jury system in 
civil cases. Diiport had formed with Barnave and Alexandre 
de Lameth a group known as the “ triumvirate,” which was 
popular at first. But after the flight of the king to Varennes, 
Duport sought to defend him ; as member of the commission 
charged to question the king, he tried to excuse him, and on the 
14th of July 1791 he opposed the formal accusation. He was 
thus led to separate himself from the Jacobins and to join the 
Feuillant party. After the Constituent Assembly he became 
president of the criminal tribunal of Paris, but was arrested 
during the insurrection of the 10th of August 1792. He escaped, 
thanks probably to the complicity of Dan ton, returned to France 
after the 9th of Thermidor of the year TI., left it in exile again 
after the republican coup d'tUal of the 18th of Fructidor of the 
year V., and died at Appenzell in Switzerland in 1798. 

See F. A. Aulard, Les Orateurs de la Constituanta (2nd ed., Paris, 
1905, 8vo). 

DUPORT, JAMES (1606-1679), English classical scholar, 
was born at Cambridge. His father, John Duport, who was 
descended from an old Norman family (the Du Ports of Caen, 
who settled in Leicestershire during the reign of Henry JV.), 
was master of Jesus College. The son was educated at West- 
minster and at Trinity (>ollegc, where he became fellow and 
subsequently vicemastcr. In 1639 he was appointed regius 
professor of Greek, in 1664 dean of Pcterborougli, and in 1668 
master of Magdalene College. He died at Peterborough on the 
17th of July 1679. Throughout the troublous times of the 
Civil War, in spite of the loss of his clerical ofliccs and eventually 
of his professorship, Duport quietly continued his lectures. 
He is best known by his Homert gnomolo^ia (1660), a collection 
of all the aphorisms, maxims and remarkable opinions in the 
Iliad and Odyssey, illustrated by quotations from the Jiiblc and 
classical literature. His other published works chiefly consist 
of translations (from the Bible and Prayer Book into Greek) 
and short original poems, collected under the title of Horae 
subsecivae or Stromata. They include congratulatory odes 
(inscribed to the king) ; funeral odes ; carmina comtlialia 
(tripos verses on different theses maintained in the schools, 
remarkable for their philosophical and mctfiphysical knowledge) ; 
sacred epigrams ; and three books of miscellaneous poems 
(Sylvae). The character of Duport’s work is not sucli as to appeal 
to modem scholars, but he deserves the credit of having done 
much to keep alive the study of cla.ssical literature in his day. 

Tlie chief authority for the life of Duport is J . H. Monk's ** Memoir " 
(1823) ; see also Sandys, Hist. Class. ScHol. (1908), ii. 349. 

DDPPEL, a village of Germany, in the Prussian province of 
Schleswig-Holstein, opposite the town of Sonderburg (on the 
island of Alsen). (Pop. 600.) The position of Diippel, fonning 
as it does a bri^e-head for the defenders of the island of Alsen, 
played a conspicuous part in the wars between Denmark and 
the Germans. On the 28th of May 1848 the German federal 
troops were there defeated by the Danes under General Hede- 
mann, and a second battle was fought on the 6th of June 1848. 
On the 13th of April 1849 an indecisive battle was fought between 
the federal troops under von Prittwitz anti the Danes under von 
Billow. The most important event in the military history of 
Diippel was, however, the siege by the Prussians of the Danish 
position in 1864, The flanks of the defenders’ line rested upon 
the Alsen Sund and the sea, and it was strengthened by ten 
redoubts. A second line of trenches with lunettes at intervals 
was constructed behind the front attacked, and a small r6duit 
opposite Sonderburg to cover the bridges between Alsen and the 


I mainland. The Prussian siege corps was commanded by Prince 
Frederick Charles (headquarters, Diippel village), and after three 
I weeks’ skirmishing a regular siege was begun, the batteries Iwiing 
opened on the 15th of March. The first parallel was completed 
fifteen days later, the front of attack being redoubts II to VI., 
forming the centre of the Danish entrencliments on the road 
Diippel-Sonderburg. The siege w^as pushed rapidly from the 
first parallel and the assault delivered on the i«lh of April, 
against the redoubts I. to VI., each redoubt being attacked by 
a separate column. The whole line w^as carried after a brief 
but severe conflict, and the Prussians had penetrated to and 
captured the reduit opposite Sonderburg by 2 p.m. 'J’he loss of 
the Danes, half of whose forces were not engaged, includid 1800 
killed and wounded and 3400 prisoners. This operation was 
followed by the daring passage of the Alsen Siind, effecli il by 
the Prussians in boats almost under the guns of the Danish 
warships, and resulting in the capture of the w^hole island of 
Alsen (June 29th, 1864). After being still further strengthened 
and linked with similar defences at Sonderburg, the Diippel 
entrenchments were abandoned in 1881 in favour of landward 
fortifications around Kiel. 

See R. Neumann, tyher den Anf*ri1f dcr Dupprler Srhitn::cn in der 
Zeityom jj. Mars his /6\ April 1S64 (Berlin, i.s«)5) ; anrl Der drittsrh- 
ddnische Krieg 1S64, pul>lished l>v tin- I’russian (lencral Staff 
(Berlin, 1887). 

DU PRAT» ANTOINE (1463-1535), chancellor of hVancii and 
cardinal, was born at Issoire on the 17th of January 1463. He 
began life as a lawyer, aiifl rose rapidly in th(; legal hierarchy 
owing to the influence of his cousin Antoine Bohicr, cardinal 
archbishop of Bourges. The first office whii'li he held was tluit of 
lieutenant-general in the hailliage of Montferrand ; in 1 507 he 
became first president of the parlcmctnt of Paris. I.injise of 
Savoy had cnijdoyed him as her adviser in her affairs, ami liad 
made him tutor to her son. When Francis I. ascended the throne 
he made i)n Prat chancellor of France, in which capacity he 
played an important part in the government. It was he who 
negotiated witli Leo X. concerning the abolition of the Prfigmalic 
Sanction and the establishment of a concordat. After the 
meeting of the Field of the Cloth of Gold (1520)110 was engaged 
in unsuccessful negotiations witli Wolsey. During th(i regency 
of Louise of Savoy he, logetlier with Florimond Kobertet, was 
at the head of affairs. He look an active part in the suit brought 
by Louise of Savoy against the ('onsijil)le de Bourbon, and in 
1532 completed the work of uniting Brittany to France. After 
the death of his wife in 1507 Du Prat had taken orders ; he 
received the bishoprics of Valence, Die, Meaux and Albi, and 
the archbishopric of Sens (1525); in 1527 he became cardinal, 
and in 1530 papal legato. Ih: was a determined adversary of 
the Reformation, lie died on the 9tli of July 1535. 

S(ie the marquis Du I^al, Vie d' Antoine Du J'rat (l*aris, i 

DUPRE, JULES (18 1 2 18S9), French jiaintcr, was one of the 
chief members of the Barbi/.on group of romantic landscape 
painters. If Corot stands for the lyric and Rousseau for the 
epic aspect of the poetry of nature, Dupr^ is the exponent of her 
tragic and dramatic aspects. He was the son of a porcelain 
manufacturer, and started his career in his father's works, 
whence he went to his uncle's china factory at Sevres. After 
studying for some time under Diebold, a pair. ter of el(j(‘k faces, he 
had to pass through a short period of privation, untii he attracted 
the attention of a wealthy patron, who came to his studio and 
bought all the studies on the walls at the price demamled by the 
artist — 20 francs apiece. Dupre exhibited first at the Salon in 
1831, and three years later was awairded a second-class mediil. 
In the same year he came to England, where he was deeply 
impressed by the genius of Constable. From him he learnt how 
to express movement in nature ; and the district of Southampton 
and Plymouth, with its wide, unbroken expanses of w'ater, sky 
and ground, gave him good opportunities for studying the 
tempestuous motion of storm-clouds and the movement of foliage 
driven by the wind. lie received the cross of the Legion of 
Honour in 1848. Dupre’s colour is sonorous 4and resonant ; the 
subjects for which he showed marked preference are dramatic 
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sunset effects and stormy skies and seas. Late in life he changed 
his style and gained appreciably in largeness of handling and 
arrived at greater simplicity in his colour harmonies. Among his 
chief works arc the “ Morning ” and “ Evening ” at the Ix)uvre, 
and the early “ Crossing the Bridge ” in the Wallace Collection. 

DUPUIS, CHARLES FRAN(;K>1S (1742-1809), French scientific 
writer and politician, was bom of poor parents at Trye-Ch&teau, 
Ijetween Gisors and (liaumont, on the 26th of October 1742. 
His father, who was a teacher, instructed him in mathematics and 
land-surveying. While he was engaged in measuring a tower by a 
geometrical method, the due de la Rochefoucauld met him and was 
so taken by the lad*s intelligence that he gave him a bursary in the 
college of Harcourt. Dupuis made such rapid progress that, at the 
age of twenty-four, he was appointed professor of rlietoric at 
the college of Lisieux, where he had previously passed as a 
licentiate of theology. In his hours of leisure he studied law, and 
in 1770 he abandoned the clerical career and became an advocate. 
Two university discourses which he delivered in Latin were 
printed, and laid the foundation of his literary fame. His chief 
attention, however, was devoted to mathematics, the object of 
his early studies; and for some years he attended the 
astronomical lectures of Lalande, with whom he formed an 
intimate friendship. In 1778 he constructed a telegraph on the 
principle suggested by Guillaume Amontons and employed 
It in keeping up a correspondence with his friend Jean Fortin in 
the neighbouring village of Bagneux, until the Revolution made 
it necessary to destroy his machine to avoid suspicion. About 
the same time Dupuis formed his theory as to the origin of the 
Greek months. He endeavoured to account for the want of any 
resemblance between the groups of stars and the names by which 
they are known, by supposing that the zodiac was, for the people 
who invented it, a sort of calendar at once astronomical and 
rural, and that the figures chosen for the constellations were such 
as would naturally suggest the agricultural operations of the 
season. It seemed only necessary, therefore, to discover the 
clime and the period in which the constellation of Capricorn must 
have arisen with the sun on the day of the summer solstice, and 
the vernal equinox must have occurred under I-ibra, It appeared 
to Dupuis that this clime was Upper iCgypt, and that the perfect 
correspondence between the signs and their significations had 
existed in that country at a period of between fifteen and sixteen 
thousand years before the present time ; that it had existed only 
there ; and that this harmony had been disturbed by the effect of 
the precession of the equinoxes. He therefore ascribed the 
invention of the signs of the zodiac to the people who then 
inhabited Upper Egypt or Ethiopia. This was the basis on which 
Dupuis established his mythological system, and endeavoured to 
explain faliuloiis history and the whole system of the theogony 
and theology of the ancients. Dupuis published several detached 
parts of his system in the Journal des savants for 1777 and 1781. 
These he afterwards collected and published, first in Lalande’s 
Astronomy j and then in a separate volume in 4to, 1781, under the 
title of Memoire sttr Vorigine des constellations et sur V explication 
de la fable par V astronomies The theoiy propounded in this 
memoir was refuted by J. S. Bailly in his Histoire de V astronomie, 
but, at the same time, with a just acknowledgment of the 
erudition and ingenuity exhibited by the author, 

Condorcet proposed Dupuis to Frederick the Great of Prussia 
as a fit person to succeed Thiebault in the professorship of 
literature at Berlin ;• and Dupuis had accepted the invitation, 
when the death of the king cancelled the engagement. The chair 
of humanity in the College of France having at the same time 
become vacant, it was conferred on Dupuis ; and in 1788 he 
became a member of the Academy of Inscriptions. He now 
resigned his professorship at Lisieux, and was appointed by the 
administrators of the department of Paris one of the four com- 
missioners of public instruction. At the outbreak of the Revolu- 
tionary troubles Dupuis sought safety at fivreux ; and, having 
been chosen a member of the National Convention by the 
department of Seine-et-Oise, he distinguished himself by his 
moderation. In the third year of the republic he was elected 
secretary to the Assembly, and in the fourth he was chosen a 


member of the C'ouncil of Five Hundred. After Bonaparte’s 
coup d'itat of the x8th Brumaire he was elected by the depart- 
ment of Seine-et-Oise a member of the Legislative Body, of which 
he became the president. He was proposed as a candidate for 
the senate, but resolved to abandon politics, devoting himself 
during the rest of his life to his favourite studies. 

In 1 795 he published the work by which he is best known, en- 
titled Origine de tons les cultes, on la religion universelle (3 vols. 
4to, with an atlas, or 12 vols. i2mo)« This work, of which an 
edition revised by P. R. Auguis was published in 1822 (loth ed., 
1835-1836), became the subject of much bitter controversy, and 
the theory it propounded as to the origin of mythology in Upper 
Egypt led to the expedition organized by Napoleon for the ex- 
ploration of that country. In 1798 Dupuis published an abridg- 
ment of his work in one volume 8vo, which met with no better 
success than the original. Another abridgment of the same work, 
executed upon a much more methodical plan, was published by 
M. de Tracy. The other works of Dupuis consist of two memoirs 
on the Pelasgi, inserted in the Memoirs of the Institute ; a 
memoir “ On the Zodiac of Tentyra,” published in the Reime 
philosophique for May 1806 ; and a Memoire explicatif du 
zodiague chronohgique et mythologique, published the same year, 
in one volume 4to. He died on the 29th of September 1809. 

DUPUY, CHARLES ALEXANDRE (1851- ), French 

statesman, was born at Le Puy on the 5th of November 1851, 
his father being a local official. After being a professor of 
philosophy in the provinces, he was appointed a school inspector, 
and thus obtained a practical acquaintance with the needs of 
French education. In 1885 he was elected to the cliambcr as an 
Opportunist Republican. After acting as “ reporter ” of the 
bu%et for public instruction, he became minister for tlie depart- 
ment, in M. Rilx)t’s cabinet, in 1892. In April 1S93 he formed a 
ministry himself, taking as his office that of minister of the 
interior, but resigned at the end of November, and on 5th 
Dcceml^er was elected president of the chamber. During his first 
week of office an anarchist, Vaillant, who had managed to gain 
admission to the chamber, threw a bomb at the president, and 
M. Dupuy’s collected bearing, and his historic words : “ Messieurs, 
la stance continue,” gained him much credit. In May 1894 he 
again became premier and minister of the interior ; and he was by 
President Carnot’s side when the latter was stabbed to death at 
I-yons in June. He then became a candidate for the presidency, 
but w^as defeated, and his cabinet remained in office till January 
1895 ; it was under it that Captain Dreyfus was arrested and 
condemned (23rd of December 1894). The progress of Vaffaire 
then cast its shadow upon M. Dupuy, along with other French 
“ ministrables,” but in November 1898, after M. Brisson had at 
last remitted the case to the judgment of the court of cassation, he 
formed a cabinet of Republican concentration. In view of the 
apparent likelihood that the judges of the criminal division of the 
court of cassation — wdio formed the ordinary tribunal for such an 
appeal — ^would decide in favour of Dreyfus, it was thought that 
M. Dupuy’s new cabinet would be strong enough to reconcile 
public opinion to such a result ; but, to the surprise of outside 
observers, it w^as no sooner discovered how the judges were 
likely to decide than M. Dupuy proposed a law in the chamber 
transferring the decision to a full court of all the divisions of the 
court of cassation. This arbitrary act, though adopted by the 
chamber, was at once construed as a fresh attempt to maintain 
the judgment of the first court-maitial ; but in the interval 
President Faure (an anti-Dreyfusard) died, and the accession of 
M. Loubet doubtless had some effect in quieting public feeling. 
At all events, the whole court of cassation decided that there 
must be a new court-martial, and M. Dupuy at once resigned 
(Tune 1899). In June 1900 he was elected senator for the 
Haute Saone. 

DUPUY, PIERRE (1582-1651), French scholar, otherwise 
known as Putkanus, was born at Agcn (Lot-et-Garonne) on the 
27th of November 1582. In 1615 he was commissioned 1 ^ 
Mathieu Mole, first president of the parlement of Paris, to draw 
up an inventory of the documents which constituted what at 
tlmt time was known as the Tresor des chartes. Tliis work 
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occupied eleven years. His MS. inventory is preserved in the 
original and in copy in the Biblioth^que Nationale^ and transcrip- 
tions are in the national archives in Paris^ at the record office in 
London^ and elsewhere. Dupuy’s classification is still regarded 
with respect, but the inventory has been partially replaced by 
the publication of the Layettes du tresor (four volumes, coming 
down to 1270; 1863-1902). Dupuy also published, with his 
brother Jacques, and their friend Nicolas Rigault, the History 
of Aug. de Thou (1620, 1626). The two brothers then bought 
from Rigault the post of keeper of the king’s library, and drew 
up a catSogue of tiie library (Nos. 9352-9354 and 10366-10367 of 
the Latin collection in the Biblioth^que Nationale). In the 
course of this work, Dupuy became acquainted with and copied 
an enormous mass of unpublished documents, which furnished 
him with the material for some excellent works : Traite des 
droits ei des liberty de Veglise gaUicane, avec les preuves (1639), 
Histoire de Vordre militaire des Templiers (1654), Histoire generate 
du schisme qui a ete dans Veglise depuis 1378 jusqu*d 1428 (1654), 
and Histoire du differend entre le pape Bonilace VIII et le roi 
Philippe le Bel (1655). These works, especially the last, are 
important contributions to the history of the relations of church 
and state in the middle ages. They were written from the 
Gallican standpoint, i,e, in favour of the rights of the crown in 
temporal and political matters, and this explains the delay in 
their publication until after Dupuy’s death. He wrote also 
Traite des regemes et des majorites des rois de France ( 1655) and 
Recueil des droits du roi (1658). Dupuy’s papers, preserved in 
the Biblioth^que Nationale, were inventoried by Leon Dorez 
{Catalogue de la colleclian Dupuy, 1899). See also L. Dclisle’s 
Le Cabinet des manuscrits dc la hibliothique imperiale, Dupuy 
died in Paris on the 14th of December 1651. 

DUPUY DE LOME, STANISLAS CHARLeS HENRI LAURENT 
(1816-1885), French naval architect, the son of a retired naval 
officer, was born at Ploemcur, near l.oricnt, on the T5th of 
October 1816. He entered the ficole Polytechnique in 1835, 
and in 1842 was sent to England to study and rcix)rt on iron ship- 
building. Acting on his report, which was published in 1844, 
the government built their first iron vessels under his supervision. 
He planned and built the steam line-of-battle shif) “ Napoleon ” 
(1848-1852), and devised the method of altering sailing ships 
of the line into steamers, which was afterwards extensively 
practised in both France and England. He also showed the 
practicability of armouring the sides of a ship, and the frigate 
“ Gloire ” gave a very clear demonstration of his views. It was 
the beginning of the great change in the construction of .ships of 
war which has been going on ever .since. In 1857 Dupuy de 
Lome was appointed “ chef de la direction du materiel,” at 
Paris ; and in 1861, “ inspecteur general du materiel de la 
marine.” In 1866 he was elected a member of the Academy of 
Sciences. At the l^eginning of the Franco-German War he was 
appointed a member of the committee of defence, and during 
the siege of Paris occupied him.sclf with planning a steer- 
able balloon, for canydng out which he was given a credit of 
40,000 fr. ; but the bsdloon was not ready till a few days before 
the capitulation. The experiments that were afterwards made with 
it did not prove entirely satisfactory. In 1875 he was busy over 
a scheme for embarking a railway train at Galais, and exhibited 
plans of the improved harbour and models of the “ bateaux 
porte-trains ” to the Academy of Sciences in July. In 1877 he 
was elected a senator for life. He received the cross of the 
Legion of Honour in 1845, was made a commander in 1858, 
and grand officer in December 1863. He died at Paris on the 
ist of February 1885. 

DUPUYTREN, GUtLLAUME, Baron (1777-1835), French 
anatomist and surgeon, was bf)rn on the 6th of October 1777 at 
Pierre Buffi^re (Haute Vienne). He studied medicine in Paris 
at the newly established ficole de M^decine, and was appointed 
by competition prosector when only eighteen years of age. His 
early studies were directed chiefly to morbid anatomy. In 1803 
he was appointed a.ssistant-surgeon at the Hdtel-Dieu, and in 
x8ii professor of operative surgery in succession to R. B. Sabatier 
(1732-1811). In 1815 he was appointed to the chair of clinical 


surgery, and became head surgeon at the Hotel-Dieu. 
Dupuytren’s energy and industry were alike remarkable. He 
visited the Hotel-Dieu morning and evening, performing at each 
time several operations, lectured to vast throngs of students, 
gave advice to his outdoor patients, and fulfilled the duties 
consequent upon one of the largest practices of modern times. 
By his indefatigable activity he amas.sed a fortune of £300,000, 
the bulk of which he bequeathed to hi.s daughter, with the deduc- 
tion of considerable sums for the endow'ment of the anatomical 
chair in the licole de Mddecinc, and the establishment of a 
benevolent institution for distressed medical men. The most 
important of Dupuytren's writings is his Treatise on Artificial 
Anus, in which he applied the principles laid down l)y John 
Hunter. In his operations he was remarkable for his skill and 
dexterity, and for his great readiness of resource. He died in 
Paris on the 8th of February 1835. 

DUQUE DE ESTRADA, DIEGO (1589- ?), Spanish memoir 

writer, soldier and adventurer, son of Juan Duque dc I^strada, 
also a .soldier of rank, w'as born at Toledo on the i5lh of August 
1589. Having been left an orphan when very young, he was 
educated by a cousin. While still young he was betrothed to 
his cousin’s daughter. One night he found an intruder in the 
house, a gentleman with whom he was acquainted, and in a fit 
of jealousy killed lx>th him and the young lady. liie prevailing 
code of honour was considered a sufficient justification for Duque 
de Estrada’s violence, but the law looked upon the act as a vulgar 
assassination, and he had to flee. After leading a vagaboiul life 
in the south of Spain, he was arrested at Ecija, was brought to 
'I'oledo, and was there put to the torture with extreme ferocity, 
in order to extort a general confession as to his life during the 
past months. He had the strength not to yield to pain, and was 
finally able to escape from prison, partly by the ludp of a nun in 
a religious house which fac(d the prison, and partly by the 
intervention of friends. He made his way to Naples, where he 
entered the .ser\uce of the duke of Osuna (q.v.), at that time 
viceroy. Duque de Estrada saw a good deal of fighting both 
with the Turks and the Venetians ; l.)ut he is mainly interesting 
because he was employed by the viceroy in the conspiracy against 
Venice. He was one of thc^ disguised Spanish soldiers who were 
sent into the town to destroy the arsenal, and who were warned 
in time that the conspiracy had been betrayed, and tlnTefore 
e.scaped. After the fall of his patron, Duque de Estrada resumed 
his vagabond life, served under Hethlen (lid)or in Transylvania, 
and in the Thirty Years’ War. In 1633 he entered the order of 
San Juan dc Dios, and died at some time after 1637 in Sardinia, 
where he is known to have taken part in the defence of the island 
against an attack by the French. He left a book of memoirs, 
entitled Comentarios de el desengehadn de si Mismo prneha de 
todos estados, y eleccion del Mejor de ellos — “ 'I'lie ( ommentaries 
of one who knew his own little worth, the touchstone of all the 
state of man, and the choice of the best.” They were written 
at different times, and part has Ixjcn lost. The style is incorrect, 
and it would be unsafe to trust them in cvciy detail, but they are 
amazingly vivid, Jind contain a wonderful picture of the moral 
and intellectual state of a large part of Spanish society at the 
time. 

1*he memoirs have been ri-printi-d l)y Don !*ascn;il dt* ( J.iyangos 
ill thv Mrmnrial hist6ruu espaiinl^ vol. xii. (Miidrid, 

DUQUESNE, ABRAHAM, Marquis (1610-1688), French 
naval officer, was born at Dieppe in 1610. Iloni in a stirring 
seaport, the son of a distinguished naval officer, he naturally 
adopted the profession of a sailor. He spent his youth in the 
merchant service, and obhiined his first distinction in naval 
warfare by the capture of the island of ].erins from the Spaniarfls 
in May 1637. About the .same time his father was killed in an 
engagement with the Spaniards, and the news raised his hatred 
of the national enemy to the pitch of a personal and bitter 
animosity. For the next five years he sought every opportunity 
of inflicting defeat and humiliation on the Spanish navy, and 
he distinguished himself by his bravery in the engagement at 
Guetaria(i638), the expedition to Corunna (1639), and in battles 
at Tarragona (1641), Barcelona (1643), Cixho dc Gata. 
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The French navy being left unemployed during the minority of 
Louis XIV., Diiquesne obtained leave to offer his services to the 
king of Sweden, who gave him a commission as vice-admiral 
in 1643. In this capacity he defeated the Danish fleet near 
GothenbuiTg and thus raised the siege of the city. The Danes 
returned to the struggle with increased forces under the command 
of King ("hristian in person, but they were again defeated — 
their admiral being killed and his ship taken. Peace having 
been concluded between Sweden and Denmark in 1645, Duquesne 
returned to France. The revolt at Bordeaux, supported as it 
was by material aid from Spain, gave him the opportunity of 
at once serving his country and gratifying his long -cherished 
hatred of the Spaniards. In 1650 he fitted out at his own 
expense a squadron with which he blockaded the mouth of the 
Gironde, and compelled the city to surrender. For this service 
he was promoted in rank, and received a gift of the castle and 
isle of Indre, near Nantes. Peace with Spain was concluded 
in 1659, and for some years afterwards Duquesne was occupied 
in endeavours to suppress piracy in the Mediterranean. On 
the revolt of Messina from Spain, he was sent to support the 
insurgents, and had to encounter the united fleets of Spain and 
Holland under the command of the celebrated Admiral dc 
Ruyter. After several battles, in which the advantage was 
generally on the side of the French, a decisive engagement 
took place near Catiinia, on the 20th of April 1676, when the 
Dutch fleet was totally routed and de Ruyter mortally wounded. 
ITie greater part of the defeated fleet was afterwards burned in 
the harbour of Palermo, where it had t^iken refuge, and the 
French thus secured the undisputed command of the Mediter- 
ranean. For this important service Duquesne received a letter 
of thanks from Louis XIV., together with the title of marquis 
and the estate of Bouchet. His last achievements were the bom- 
bardment of Algiers (1682-1683), in order to effect the deliver- 
ance of the Christian cafflives, and the bombardment of Genoa 
in 1684. He retired from service in 1684, on the ground of age 
and ill-health. It is probable also that he foresaw the revocation 
of the edict of Nantes, which took place in the following year. 
He died i.i Paris on the 2nd of February 1688. 

See Jal, Abraham Duquesne^ et la marine de son temps (1873). 

DUQUESNE, a borough of Allegheny county, Pennsylvania, 
U.S.A., on the Monongahela river, about 12 m. S.E. of Pittsburg. 
Pop. (1900) 9036, of whom 3451 were foreign-bom ; (census, 
1910) 15,727. It is served hy the Pennsylvania railway. Its 
most prominent buildings are the Carnegie free library and 
club (opened in 1904 and conUiining 17,500 volumes in 1908), and 
the city hall. A short distance N, of the borough limits Kenny- 
wood Park, with a large auditorium and pavilion, is an attractive 
resort. By far the most important industry of the borough is 
the manufacture of .steel. The value of the borough \s factory 
products incrciised from $20,333,476 in 1900 to $28,494,303 in 
1905, or 40*1 The municipality owns and operates its 
water-works, lluqucsne was settled in 1885 and was incor- 
porated in 1891. 

DURAMEN (a rare Latin word, meaning hardness, from durus, 
hard), a botanical term for the inner, harder wood of a tree, the 
heart-wood. 

DURAN, a Jewish Provcii(;al family of rabbis and scholars, 
(d whom the following are the most important. 

1. Profiax Duran, called also Kphoi>i. He was in 1391 
compelled to profdfes Christianity, but remained devoted' to 
Judaism. His chief works were grammatical and philosophical. 
In the former realm his most important contribution was the 
Mdaseh "Ephod (completed in 1403) ; in the latter, his com- 
mentary to the Guide of the Perplexed by Maimonidcs (^.».). 

2. Simon Ben Zemah Duran (1361-1441), rabbi of Algiers. 
He was one of the first of the medieval rabbis to be a salaried 
olTicial of the synagogue. BefoR' the 14th Gentlin'^ tlie rabbinical 
post had been silrnost invariably honorary', and filled by men 
who derived their income from a profession, especially medicine. 
Duran wrote a systematic work on theology, Magen 'Aboih, 
but is chiefly famous for his numerous Respoftsa (known as 
Terj/rAap) published in three vols. in 1738-1739. These Responsa, 


“ Answers to questions sent from many lands,” give valuable 
information as to social and religious conditions in the earlier 
part of the 15th century. (I. a.) 

DURAN^ AGUSTfN (17S9-1862), Spanish scholar, w^as bom 
in 1789 at Madrid, where his father was court physician. He 
was sent to the seminary at Vergara, whence he returned learned 
in the traditions of Spanish romance. In 181 7 he began the study 
of philosophy and law at the university of Seville, and in due 
course was admitted to the bar at Valladolid. From 1821 to 
1823 he held a post in the education department at Madrid, 
but in the latter year he was suspended on account of his political 
opinions. In 1834 he became secretary of the board for the 
censorship of the press, and shortly afterwards obtained a post in 
the national library at Madrid. The revolution of 1840 led to 
his dismissal ; but he was reinstated in 1843, and in 1854 was 
appointed chief librarian. Next year, however, he retired to 
devote himself to his literary work. In 1828, shortly after his 
first discharge from office, he published anonymously his Discurso 
sabre el influjo que ha tenido la critica moderna en la decadencia 
del teatro aniiguo ; this treatise greatly influenced the younger 
dramatists of the day. He next endeavoured to interest his 
fellow-countrymen in their ancient, neglected ballads, and in 
the forgotten dramas of the 17II1 century. Five volumes of a 
Romancero general appeared from 1828 to 1832 (republished, 
with considerable additions, in 2 vols. 1849-1851), and Talia 
espahola (1834), a reprint of old Spanish comedies. Duran’s 
Romancero general is the fullest collection of the kind and is 
therefore unlikely to be superseded, though the texts are inferior 
to those edited by Menendez y Pelayo. 

DURANCE (anc. Druenlia), one of the principal rivers 
descending from the French slope of the Alps towards the 
Mediterranean. Its total length from its source to its junction 
with the Rhone (of which it is one of the principal afllueiits), a 
little below Avignon, is 217^ m. For the greater part of its 
course it flows in a .south-westerly direction, but near Per tin's 
gradually l^nds N.W. and thenceforth preserves this direction. 
It passes through the departments of Haiites-Alpes, of JBasses- 
Alpes, and between those of Vauclusc and Bouches-dii-Rhdne. 
It is commonly said to take its origin in some small lakes a little 
south of tlie summit plateau of the Mont Gen^vre Pass. But really 
this stream is surpassed both in volume and length of course 
by two others which it joins beneath Briun^on : — the (lairee, 
flowing in from the north, through the smiling Nevache glen, 
at the head of which, not far from the foot of the Mont 'rhabor 
(10,440 ft.), it rises in some small lakes, on the east side of the 
Col dcs Rochillcs ; and the Guisanc (flowing in from the north- 
we.st and rising near the (!ol du Lautarct, 6808 ft.). The united 
stream soon recei\’es its first affluent, the (.'crt'eyrelle (left), imd, 
after having passed through some fine deep-cut gorges, the 
Gyrondc (right). It then runs through a stony plain, where it 
frequently overflows and causes great damage, this being indeed 
the main characteristic of tlie Durance throughout its course. 
At the foot of the fortress of Mont Dauphin it receives (left) 
the Guil, which flows through the Queyras valley from near the 
foot of Monte Viso. Some way beyond it passes beneath Embrun, 
the first important town on its banks. It soon becomes the 
boundary for a while between the departments of the Hautes- 
Alpes and of the Basses-Alpes, and receives successively the 
considerable Ubayc river, flowing from near the foot of Monte 
\ iso past Barcelonnette (left), and then the small stream of the 
Luye (right), on which, a few miles above, is Gap. It enters the 
B^scs-Alpes shortly Ijefore reaching Sisteron, where it is joined 
(right) by the wild torrent of the Bu&h, flowing from the desolate 
region of the D6voliiy, and receives the Bl^one (left) (on which 
Digne, the capital of the department, is situated) and the Asse 
(left), before quitting the department of the Basses-Alpes just 
as it is reinforced (left) by the Verdon, flowing from the lower 
summits of the Maritime Alps past Castellane. After passing 
through some narrow gorges near Sisteron the bed of the river 
becomes wide, and spreads desolation around, the frequent 
overflows being kept within bounds by numerous dykes and 
embankments. These features are especially marked when the 
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river, after leaving the Basses-Alpes, soon bends N.W. and, 
always serving as the boundary between the departments of 
Vaucluse (N .) and of the Bouches-du-Rhone (S.), passes Cavaillon 
before it effects its junction with the Rhone. The drdnage area 
of the Durance is about 5166 sq. m., while the height it descends 
is 6550 ft., if reckoned from the lakes on the Mont Gen^vrc, or 
7850 ft. if we take those at the head of the N6vache valley as the 
true source of the river. (W. A. B. C.) 

DURAND, ASHER BROWN (i796<-i886), American painter 
and engraver, was born at South Orange, New Jersey, on the 
2ist of August 1796. He worked with his father, a watch- 
maker; was apprenticed in 1812 to an engraver named Peter 
Maverick ; and his first work, the head of an old beggar after 
Waldo, attracted the attention of the artist Trumbull. Durand 
established his reputation by his engraving of Trumbull’s 
“ Declaration of Independence.” After 1835, however, he de- 
voted himself chiefly to portrait painting. He painted several 
of the presidents of the United States and many other men of 
political and social prominence. In 1840 he visited Europe, 
where he studied the work of the old masters ; after his return 
he devoted himself almost entirely to landscape. He died at South 
Orange on the 17th of September 1886. He had been one of 
the founders of the National Academy of Design in 1826, and 
was its president in 1845-1861. Durand may be called the 
father of the Hudson River School. Although there was some- 
thing hard and unsympathetic about his landscapes, and un- 
■v.^cessary details and trivialities were over-prominent, he was 
a well-trained craftsman, and his work is marked by sincerity. 

DURAND, GUILLAUME (Guillelmus Dukandus), also 
known as Duranti or Durantis, from the Italian form of Durandi 
films, as he sometimes signed himself (r. 1230-1296), French 
canonist and liturgical writer, and bishop of Mende, was born at 
Puimisson, near Beziers, of a noble family of Languedoc. He 
studied law at Bologna, e.specially with Bernardus of Parma, 
and about 1264 was teaching canon law with success at Modena. 
Clement IV., his fellow-countryman, called him to the pontifical 
court as a chaplain and auditor of the palace, and in 1274 he 
accompanied Clement’s successor Gregory X. to the council of 
Lyons, the constitutions of which he drew up, along with some 
other prelates. As spiritual and temporal legate of the patrimony 
of St Peter, he received in 1278, in the name of the pope, the 
homage of Bologna and of the other cities of Romagna. Martin 
IV. made him vicar spiritual in 1281, then governor of Romagna 
and of the March of Ancona (1283). J n the midst of the struggles 
between Guelfs and Ghibellines, Durandus successfully defended 
the papal territories, both by diplomacy and by arms. Honorius 
TV*, retained him in his offices, and although elected bishop of 
Mende in 1286, he remained in Italy until 1291. In 1 295 he refused 
the archbishopric of Ravenna, offered him by Boniface VHII., 
but accepted the task of pacifying again his former provinces 
of Romagna and the March of Ancona. In 1296 he withdrew 
to Rome, where he died on the ist of November. 

Durandus’ principal work is the Speculum judiciale, which 
was drawn up in 1271, and revised in 1286 and 1291. It is a 
general explanation of civil, criminal and canonical procedure, 
and also includes a survey of the subject of contracts. It is a 
remarkable .synthesis of Roman and ecclesiastical law, distin- 
guished by its clarity, its method, and especially its practical 
sense, in a field in which it was pioneer, and its repute was as 
great and lasting in the courts as in the schools. It won for 
Durandus the name of “ The Speculator.” It was commented 
upon by Giovanni Andrea (in 1346), and by Baldus, and in 1306 
C’ardind B^ranger drew up an alphabetical table of its contents 
(ln 7 }mtorium). There are many manuscripts of the Speculum, 
and several editions, of which the most usual is that of Turin in 
1578 in 2 volumes, containing all additions and tables. This 
edition was reproduced at Frankfort in 1612 and 1668. The 
next important work of Durandus is the Rationale divinoruw 
officiorum, a liturgical treatise written in Italy Ixjfore 1286, on 
the origin and symbolic sense of the Christian ritual. It presents 
a picture of the liturgy of the 13th century in the West, studied 
in its various forms, its traditional sources, and its relation to 


the church buildings and furniture. With Marline’s De antiquis 
Eedesiae ritibus it is the main authority on Western liturgies. 
It has run through various editions, from its first publication in 
1459 to the last edition at Naples, 1866. The other important 
works of Durandus comprise a Repertorium juris canonici 
(Breviarium aureum), a collection of citations from canonists on 
questions of controversy- often published along with the 
Speculum ; a Commefitarius in sacrosanctum Lugdunense con- 
cilium (ed. Fiuio, 1569), of especial value owing to the share of 
Durandus in the elaboration of the constitutions of this council 
(1274), and inserted by Boniface Will, in the Sextus, 

A nephew of “ 'riic Speculator,” also named (Juillaumk 
Durand (d. 1330), and also a canonist, was rector of the uni- 
versity of Toulouse and succeeded his uncle as bishop of Mende. 
He wrote in 1311, in connexion with the council of V'ienne, De 
modo celebrandi concilii et corruptelis in Kcclesia rejormandis. 
It attat:ks the abuses of the (!hurch with extreme sincerity and 
vigour. 

On the elder Durand see V. Leclcrc in llistoirc lilthniie de la 
I'ranre, vql. xx. pp. 4Ti-.}97 (1842) ; Schulti*, Gcschuhte dev Qiicllen 
des canonischen Rcchis (1877); K. Mali*, L'Art relifiien.v an Mill* 
sihic en France (1898). On the i)ri)lu*\v set* D. Hauivau, in Journal 
des saoants (1892), 

DURAND, GUILLAUME (d. 1334), French scholastic theo- 
logian, known also by the Latin form of hi.s name as Dukandus 
of St Pour^^ain {de Snnclo Porciano), and as Doctor Resolutissimus, 
was bom at St l\)ijr(;ain-sur-Sioiile in the Bourbonnois. He 
entered the Dominican order at ('Icrmont, and in 1313 was 
made a dodor in Paris, where he taught till Pope John XXII. 
called him to Avignon as master of the sacred ])alace, i.e. theo- 
logical adviser and preacher to the pope. Tie subsec|iiently 
became bishop of Limoiix (1317), of Le I*iiy (i 3i8)and of Mcaux 
(1326). He composed a commentary on the Sentences of Vctvr 
Lombard, in which, breaking with the realism of St Thomas 
A(jiiinas, ho anticipated the terminism of William of Ocean j, 
and gave np the allcmi>t to show that dogmas lan be demon- 
strated by reason. In the question of the beatific vision, arising 
out of opinions promulgated by John XXI T. (7.7'. ), he sided witli 
Thomas Walleis, Annand de Bellovisu and the doctors of the 
faculty of theology in Paris against the pope, and composed his 
De statu animarum post separationcm a corpore. Mention should 
also Ije made of his De origine jurisdictionum quihus populus 
regilur, sivc de jurisdiction c ecclesiastica et de legihus. 

See B. Jlaijre.’iij, I/is/oire de la phtltfso/>hie seolastique (iiul ed., 
Paris, 1872) ; C. VVerner, Die Si holastik des spdtereti M ittelaUers^ 
vol. ii. (Vienna, 188.3) ; H- S. Dcniflc, in Arcktv /. Litlcratur und 
Kirchengeschichte, ii. (188(1) ; U. C.’lu*v;i.Ji«‘r, Kcp. des sources hist, 
dit moyen tf^r, s.v. Durand eJe St i*our(;aiii. 

DURANDO, GIACOMO (1807-1894), Italian general and 
statesman, was l»orn at Mondovi in Piednu)nt. lie was iinpli- 
aitcd in the revolutionary movements of 1831 and 1832, after 
which he was obliged to ttike refuge abroatl. He served in 
the Belgian army, taking part in the war of 1832, and fought in 
Portugal in 1833. The following year he entered the service of 
Spain, when ht* fought in various campaigns, and was promoted 
colonel in 1838. After a short stay in France he returned to 
Italy and identified himself with the Liberal movenn'.nt ; he 
became an active journalist, and founded a ncwspriper called 
V Opinionem 1847. In 1848 he was one of those who asked 
King (Charles Albert for the constitution. On tlie outl)reak of 
the war with Austria he took command of the Ivombard volunteers 
as major-general, and in the campaign of 1849 lie was aide-de- 
camp to the king. He was elected member of the first I'ied- 
montese parliament and was a strenuous supporter of Cavoiir ; 
during the Crimean camfiaign he took General I.a Marmora’s 
place as war minister. In 1855 he was nominated senalor, 
lieutenant-general in 1856, ambassador at Constantinofjle in 
1859, and minister for foreign affairs in the Rattazzi cabinet two 
years later. He was president of the senate from 1884 to 1887, 
after which year he retired from the army. He died in 1894. 

His brother, Giovanni Duran do 0 804- 1860), was in early life 
driven into exile on account of his Liberal opinions. He served 
in the armies of Belgium, Portugal and Sjjain, distinguishing 
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himself in many eng^ements. Returning to Italy on the out- 
break of the revolution of 1848^ he was appointed commander 
of a division of the pontifical forces, and fought against the 
Austrians in Venctia until the fall of Vicenza, when he returned 
to Piedmont as major-general. In the campaign of 1849 he com- 
manded the first Piedmontese division ; he subsequently served 
in the Crimea, in the war of 1859, and in that of 1866 as com- 
mander of the I. Army Corps. In 1867 he was appointed 
president of the supreme military and naval tribunal. 

DURANGO, a state of northern Mexico, bounded N. by 
Chihuahua, £. and S.£. by Coaliuila, S. by 21 acatecas and the 
territory of Tepic, and W. by Sinaloa. Pop. (1895) 292,549 ; 
(igoo) 370,294. Area 38,009 sq. m. Durango is a continuation 
southward of the high, semi-arid plateau of Chihuahua, with 
the Sierra Madre extending along its western side, 'fhe Bolson 
de Mapimi covers its N.E. angle, and in the S. there are peculiar 
volcanic hills, covering about 1000 sq. m. and known as La Breha. 
'fhe Bolson de Mapimi, previous to the building of the Mexican 
Central railway across it, had been considered an uninhabitable 
desert, but irrigation experiments have demonstrated that its 
soil is highly fertile and well adapted to the production of cotton 
and fruit. The rainfall is very' light in the eastern part of the 
state, a succession of years sometimes passing without any 
precipitation whatever, but in the W. it is sufficient to produce 
good pasturage and considerable areas of forest. There are no 
rivers of any magnitude in the state. The largest is the Rio 
Nazas, which flows eastward into the lakes of the Mapimi depres- 
sion, and the Mezquital, which flows S.W. through the sierras 
to the Pacific coast. The climate is generally dry and healthful. 
Cotton is produced to a limited extent, especially where irriga- 
tion is employed, and wheat, Indian corn, tolmcco, sugar-cane 
and grapes are also grown. In the elevated valleys of the sierras 
stock-raising is successful. The principal industry' of Durango, 
liowever, is mining, ami .some of the richest and best known 
mines of Mexico are found in the state. Besides silver, which has 
been extensively mined since the first arrival of the Spanish 
under Francisco de Ibarra (1554-1562), gold, copper, iron, 
cinnaliar, tin, coal and rubies are found. The famous C'erro del 
Mercado, 2 m. from the city of Durango, is a lull composed in 
great part of remarkably pure iron ore, and is estimated to contain 
300,000,000 tons of lliat metal. Near it are iron and steel works. 
The firincipal mining districts of Durango include San Dimas 
(on the western slope of the main sierra), Guarisamey ,Buenavista, 
Gavilancs, Guanacevi, Mapimi, El Oro and Inde.’ In the first- j 
named is the celebrated Candelaria mine, where the ores (largely 
argentite) assay between S70 and $140 a ton, the aggregate 
output being estimated as over $100,000,000 Iwjforc the close 
of tile 19th century. With the exception of silver, the mineral 
re.sources of the state have been but slightly developed because 
of difficult and expensive transportation. The Mexican Central 
railway crosses the eastern side of the state, and the Mexican 
International crosses N.E. to S.W. through the state capital on 
its way to the port of Mazatlan. The history of Durango is 
similar to that of Chihuahua, the state originally forming part 
of the province of Nueva Viscaya. The capital is Durango, and 
among the principal towns are Guanacevi (pop. 6859), El Oro, 
Nombre dc Dios (the first Spanish settlement in the state), 
San Juan de Guadalupe, San Dimas and Villa I^rdo. ITiesc 
are comparatively ^ small mining towns. Mapimi lies 130 m. 
N.N.E. of Durango knd gives its name to the great arid depression 
situated still farther north. 

DURANGO, sometimes called Ciudad de Victokia, a city of 
Mexico, capital of the state of Durango, 574 m. N.W. of the federal 
capital, in lat. 24® 25' N., long. 105® 55' W. Pop. (1900) 31,092. 
Durango is served by the Mexican International railway. The 
city stands in the picturesque Guadiana valley formed by 
easterly spurs of the Sierra Madre, about 6850 ft. above the sea. 
It has a mild, healthy climate, and is surrounded by a district 
of considerable fertility. Durango is an important mining and 
commercial centre, and was for a time one of the most influential 
towns of northern Mexico. It is the seat of a bishop, and has 
a handsome cathedral, ten parish churches, a national institute 
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or college, an episcopal seminary, government buildings, a public 
library, hospital, penitentiary and bull-ring. The city is provided 
with urban and suburban tramways, electric light, telephone 
service and an abundant water-supply, and there are tliermal 
springs in its vicinity. Its manufacturing establishments include 
reduction works, cotton and woollen mills, glass works, iron 
foundries, tanneries, dour mills, sugar refineries and tobacco 
factories. Durango was founded in 1563 by Alonso Pacheco 
under the direction of Governor Francisco de Ibarra, who named 
it after a city of his native province in Spain. It was known, 
however, as Guadiana for a century thereafter, and its first 
bishops were given that title. It was the capital of Ibarra’s 
new province of Nueva Viscaya, which included Durango and 
Chihuahua, and continued as such down to their separation in 
1823. 

pURANI, or Durrani, the dominant race of Afghans, to 
which the ruling family at Kabul belongs. The Duranis number 
100,000 fighting men, and have two branches, the Zirak and the 
Panjpai. lo the former section belong the Popalzai, Alikozai, 
Barakzai and Achakzai ; and to the latter the Nurzai, Alizai, 
Isakzai, Khokani and Maku tribes. The Saddozai clan of the 
Popalzai Duranis furnished the first indepiendent shahs of the 
Durani dynasty (a.d. 1747), the Barakzais furnishing the amirs. 
The line of the shahs was overthrown in the third generation 
(a.d. 1834), after a protracted period of anarchy and dissension, 
which broke out on the death in a.d. 1773 of Ahmad Shah 
Durani, the founder of Afghan national independence. 

Bar Durani is a name sometimes applied to the indej)cndent 
Pathan tribes who inhabit the hill districts south of the Hindu 
Kush, parts of the Indus valley, the Salt Range, and tlie range 
of Suliman, which were first conceded to them by Alimad Shah. 
Bar Durani includes the Yusafzai, Utman l6iel, Tarkanis, 
Mohmands, Afridis, Orakzais and Shinwaris, as well as the 
Pathan trilx^s of the plains of Peshawar and those of Bangash 
and Khattak, although the derivation of some of these tribes 
from the true Durani stock is doubtful. 

DURANTE, FRANCESCO (1684-1755), Italian composer, was 
bom at Frattamaggiore, in the kingdom of Naples, on the 15th of 
March 1684. At an early age he entered the Conservatorio dei 
poveri di Gesti Cristo, at Naples, where he received lessons from 
Gaetano Greco ; later he became a pupil of Alessandro Scarlatti 
at the Conservatorio di Sant’ Onofrio. He is also supposed to 
have studied under Pasquini and Pitoni in Rome, but no docu- 
mentary proof of this statement can be given. He is said to have 
succeeded Scarlatti in 1725 at Sant’ Onofrio, and to have re- 
mained there until 1742, when he succeeded Porpora as head of 
the Conservatorio di Santa Maria di Loreto, also at Naples. This 
post he held for thirteen years, till his death on the 13th of 
August 1755 at Naples. He was married three times. His 
fame as a teacher was all but unrivalled, and Jommelli, Paesiello, 
Pcrgolesi, Piccini and Vinci were amongst his pupils. A com- 
plete collection of Durante’s works, consisting all but exclusively 
of sacred compositions, was presented by Selvaggi, a Neapolitan 
lover of art, to the Paris library. A catalogue of it may be found 
in F6tis’s Biographic universelle. The imperial library of Vienna 
also preserves a valuable collection of Durante’s manuscripts. 
Two requiems, several masses (one of which, a most original 
work, is the Pastoral Mass for four voices) and the Lamentations 
of the prophet Jeremiah are amongst his most important settings. 
Tlie fact that Durante never composed for the stage brought him 
a somewhat exaggerated reputation as a composer of sacred 
music. Although certainly one of the best church composers of 
his style and period, he is far inferior to Leo, and seems to have 
been the founder of the sentimental school of Italian church 
music. Leo and Sc^latti at their best have a solidity and 
dignity entirely wanting in Durante, and Alessandro Scarlatti at 
his worst is frivolous rather than sentimental. This type of 
music is characteristic of Durante as a man ; intellectually 
uncultured, but sincerely devout. As a teacher he insisted on the 
strict observance of rules for which he either would not or could 
not give a reason, differing thus from Alessandro Scarlatti, 
whose first care was to develop his pupils’ talents according to 
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their own individualities^ regarding all rules as subservient to 
his exquisite sense of musical beauty. Hasse rightly protested 
against Durante’s being described as the greatest harmonist 
of Italy, a title which could be claimed only by Alessandro 
Scarlatti. (l£. J. D.) 

DURXo, J0S£ DE SANTA RITA (1720-1784), Brazilian poet, 
was born near Marianna, in the province of Minas Geraes, in 1720, 
and died in Lisbon in 1784. He studied at Coimbra, in Portugal, 
graduated as a doctor of divinity, became a member of the 
Augustinian order of friars, and obtained a great reputation as a 
preacher. Having irritated the minister Pombal by his defence of 
the Jesuits, he retired from Portugal in 1759 ; and, after being 
imprisoned in Spain as a spy, found his way to Italy in 1763, 
where he became acquainted with Alfieri, Pindemonte, Casti 
and other literary men of the time. On his return to Portugal he 
delivered the opening address at the university of Coimbra for the 
year 1777 ; but soon after retired to the cloisters of a Gratian 
convent. At the time of his death he taught in the little college 
belonging to that order in Lisbon. His epic in ten cantos, entitled 
Caraniuru, poema epico do descubrimmto da Bahian appeared in 
Lisbon in 1781, but proved at first a total failure. Its value has 
gradually been recognized, and it now ranks as one of the best 
poems in Brazilian literature — remarkable especially for its fine 
descriptions of scenery and native life in South America. The 
historic institute of Rio de Janeiro offered a prize to the author of 
the best essay on the legend of Caramuru ; and the successful 
competitor published a new edition of Durao’s poem. There is a 
French translation which appeared in Paris in 1829. 

S(;(r Adolfo tic V.'iriihageii, U picas lirazilciros (1845) ; Pereira da 
Silva, Os Vardes illustres do Brasil (1858) ; Wolf, Le Bresil litUraire 
(Berlin, 1863) ; Sotcro dos Reis, Cursa dc litter atur a Portu^ueza e 
lirazileinit vol. iv. (Maranhao, 1868) ; Jose Verissimo, Kstudos de 
literatura Brazileirn^ seguntia scrie (Rio, 1901). 

DURAZZO (anc. Epidamnus and Dyrrachium ; Albanian, 
Dutresi ; Turkish and Slavonic, Orach), a seaport and capital of 
the sanjak of Durazzo, in the vilayet of lannina, Albania, Turkey. 
Pop. (1900) about 5000. Durazzo is about 50 m. S. of Scutari, on 
the Bay of Durazzo, an inlet of the Adriatic Sea. It is the seat of 
a Roman Catholic archbishop and a Greek metropolitan, but in 
every respect has greatly declined from its former prosperity. 
The walls are dilapidated; plane-trees grow on the gigantic 
ruins of its old Byzantine citadel ; and its harbour, once equally 
commodious and safe, is gradu^ly becoming silted up. Tlie 
only features worthy of notice are the quay, with its rows of 
cannon, and the bridge, 750 ft. long, which leads across the 
marshes stretching along the coast. The chief exports are olive 
oil— largely manufactured in the district wheat, oats, barley, 
pottery and skins. 

Epidamnus was founded by a joint colony of Corcyreans 
and Corinthians towards the close of the 7th century b.c., and 
from its admirable position and the fertility of the surrounding 
country soon rose into very considerable importance. The 
dissolution of its original oligarchical government by the dem<»- 
cratic opposition, the consequent quarrel between Corey ra and 
the oligarchical city of ('orinth, and the intervention of Athens 
on behalf of (^rcyra, are usually included amo4)g the contribu- 
tory causes of the Peloponnesian War (431-404 b.c.). In 312 
B.C., Epidamnus was seized by the Illyrian king Glaucias, and 
shortly afterwards it passed into the power of the Romans. 
As the name Epidamnus sounded to Roman ears like an evil 
omen, as though it were derived from the Latin damnum, “ loss ” 
or “ harm,” the alternative name of Dyrrachium, which the 
city possibly received from the rugged nature of the adjoining 
sea-coast, came into general use. Thenceforward Epidamnus 
rose rapidly in importance. It was a favourite point of dcbarca- 
tion for the Roman armies ; the great military road known as 
the Via Egnatia led from Dyrrachium to Thessalonica (Salonica) ; 
and another highway passed southwards to Buthrotum and 
Ambracia. Broad swamps rendered the city almost impregnable, 
and in 48 b.c. it became famous as the place where Pompey 
made his last successful resistance to C.aesar. After the battle 
of Actium in 31 b.c., Augustus made over Dyrrachium to a 
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colony of his veterans ; it became a civitas libera and a great 
commercial emporium (for coins see Maicr, Numis, Zeilschr,, 1 908). 
The summit of its prosperity was reached about the end of the 
4th century, when it was made the capital of Epirus Nova. Its 
bishopric, created about a.d. 58, was raised to an archbishopric 
in 449. In 481 the city was besieged by 'rheodoric, the king 
of the East Goths ; and in the 10th and nth centuries it fre- 
quently had to defend itself against the Bulgarians. In 1082 
it was stormed by the Norman Robert Guiscard, who in the 
previous year had defeated the (Greeks under their emperor 
Alexius; and in 1185 it fell into the hands of King William 
of Sicily. Surrendered to Venice in 1202, it afterwards broke 
loose from the republic and in 1268 passed into the possession 
of Charles of Anjou. In 1273 it was laid in ruins by an earth- 
quake, but it soon recovered from the disaster, and became an 
independent duchy under John, the grandson of Charles (1294- 
1304), and afterwards under Philip of Otranto. In 1333 it was 
annexed to Achaea, in 1336 to Servia, and in 1394 to \"cnice. 
The Turks obtained possession in ic;oi. 

D’URBAN, SIR BENJAMIN (1777-1849), British general 
and colonial administrator, was born in 1777, and entered 
the British army in 1793. Promoted lieutenant and captain in 
1794 he took part in that year in operations in Holland and 
Westphalia. In 1795 served under Sir Ralph Abcrcromby 
in San Domingo. He went on half-pay in 1800, joining the Royal 
Military College, where he remained until 1805, when he went 
to Hanover with the force under Lord Cathcart. Returning 
to England he filled various staff offices, and in November 
1807 went to Dublin as assistant-quartennaster-gencral, being 
transferred successively to Limerick and the (Airragh. Ht; joined 
the army in the Peninsula in 1808, and his marked abilities 
as a staff officer led to his selection by (leneral (afterwards 
Viscount) Beresford as quartermaster-general in the reorganiza- 
tion of the Portuguese army. He served throughout the Penin- 
.sular War writhoiit once going on leave and took part in nine 
pitched battles and sieges, Busaco, Albuera, Badajoz, Salamanca, 
Vittoria, the Pyrenees, the Nivelle, the Nivc and Toulouse. 
He was promoted major-general in tlie Portuguese army and 
colonel in the British army in 1813, and made a K.C.B. in 
1815. He remained in Portugal until 1816, when he was sum- 
moned home to take up the posts of ('c)lonel of the royal staff 
corps and deputy quartermaster-general at the Horse Guards. 
In 1819 he became major-general and in 1837 lieutenant-general. 
From 1829 he was colonel of the 51st Foot. 

Sir Benjamin began his career as colonial administrator in 
1820 when he was made governor of Antigua. In 1824 he w'as 
transferred to Demerara and Essequibo, then in a disturbed 
condition owing to a rising among the .slaves consequent on 
the emancipation movement in Great Britain. I)TJrl)an's rule 
proved successful, and in 1831 he carried out the amalgamation 
of Berbice with the other counties, the whole forming the colony 
of British (miana, of which D’ Urban was first governor. The 
ability with which he had for nine years governed a community 
of which the white clement was largely of Dutch origin led to his 
appointment as governor of Cape Colony. He assumed office 
in January 1834, and the four years during which he held that 
post were of great importance in the history of South Africa. 
They witnessed the abolition of slavery, the establishment of a 
legislative council and municipal councils in Cape ( olony, the 
first great Kaffir war and the beginning of tlie Great Trek. 
The firmness and justice of his administration won the cordial 
support of the British and Dutch colonists. 'J’he greater part of 
1835 was occupied in repelling an unprovoked invasion of the 
eastern borders of the colony by Xosa Kaffirs. To protect the 
inhabitants of the eastern province Sir Benjamin extendwl the 
boundary of the colony to the Kei river and erected military 
posts in the district, allowing the Xosa to remain under British 
supervision. Since his appointment to the Capii there had been 
a change of ministry in England, and I.ord Glcnelg had become 
secretary for the Colonies in the second Melbourne administration. 
Prejudiced against any extension of British authority and 
lending a ready car to a small but influential party in Sfiuth 



696 DURBAN 


Africa, Glenelg adopted the view that the Kaffirs had been the 
victims of systematic injustice. In a momentous despatch 
dated the 26th of December 1835 he set forth his views and 
instructed Sir Benjamin D’Urban to give up the newly annexed 
territory. At the same time Sir Andries Stockenstrom, Bart. 
(1792-1864), was appointed lieutenant-governor for the eastern 
provinces of the colony to carry out the policy of the home 
government, in which the Kaffir chiefs were treated as being 
on terms of full equality with Europeans. D’Urban in vain 
warned Glenelg of the disastrous consequences of his decision, 
the beginning of the long course of vacillation which wrought 
great harm to South Africa. One result of the new policy was 
to recreate a state of insecurity, bordering on anarchy, in the 
eastern province, and this condition was one of the causes of the 
Great Trek of the Dutch fanners which began in 1836. In 
various despatches D’Urban justified his position, characterizing 
the Trek as due to “ insecurity of life and property occasioned 
by the recent measures, inadequate compensation for the loss 
of the slaves, and despair of obtaining recompense for the 
ruinous losses by the Kaffir invasion.” (See further South 
Africa: History^ and Cape ('olony: History.) But Glenelg 
was not to be convinced by any argument, however cogent, 
and in a despatch dated the 1st of May 1837 he informed Sir 
Benjamin that he had been relieved of office. D’ Urban, however, 
remained governor until the arrival of his successor, Sir George 
Napier, in January 1838. 

During his governorship Sir Benjamin endeavoured to help 
the British settlers at Port Natal, who in 1835 named their 
town D’Urban (now written Durban) in his honour, but his 
suggestion that the district should be occupied as a British 
jiossession was vetoed by Lord Glenelg. Though no longer 
in office D'Urban remained in South Africa until April 1846. 
In 1840 he was made a G.C.B., and in 1842 declined a high 
military appointment in India offered him by Sir Robert Peel. 
In January 1847 he look up the commanil of the troops in 
Canada, and was still in command at the time of his death at 
Montreal on the 25th of May 1849. 

DURBAN, the principal .seaport and largest city of Natal, 
South Africa, the harbour being known as Port Natal, in 2if 52' 
48" S. 31“ 42' 49" E. It is 6810 m. from London via Madeira 
and 7785 via Suez, 823 m. by water E.N.E, from Cape Town and 
483 m. by rail S.S.E. of Johannesburg. Pop. (1904) 67,842, 
of whom 31,302 were whites, 15,631 Asiatics (chiefly British 
Indians), 18,929 natives and 1980 of mixed race. From its 
situation and the character of its buildings Durban is one of the 
finest cities in South Africa. The climate is generally hot and 
humid, but not unhealthy. Although nearly half the citizens 
are British, the large number of Indians engaged in every kind 
of work gives to Durban an oriental aspect possessed by no other 
town in South Africa. The town is built on the E. side of a bay 
(Duriian Bay or Bay of Natal), the entrance to which is marked 
on the west by a bold cliff, the Bluff, whose summit is 195 ft. 
above tlic sea, and on the east by a low sandy spit called the 
l^oint. The city extends from the Point along the side of the 
liay and also for some distance along the coast of the Indian 
Ocean, and stretches inland to a range of low hills called the 
Berea. 

The chief streets, Smith, West and Pine, are in the lower 
town, parallel to one another and to the bay. They contain the 
principal public buildings, warehouses and shops, the Berea 
being a residential quarter. Of the three streets mentioned. West 
Strcft, the central thoroughfare, is the busiest. In its centre 
are the public gardens, in which is a handsome block of buildings 
in the Renaissance style, built in 1906-1908 at a cost of over 
£300,000, containing the town hall, municipal offices, public 
library, museum and art gallery. The art gallery holds many 
pictures of tlu* modern British school. Opposite the municipal 
buildings are the post and telegraph offices, a fine edifice (built 
1881-1885) with a clock tower 164 ft. high. The post office 
formerly served as towm hall. In Pine Street is the Central 
railway station and the spiicious Market House. Among the 
churches St Cyprian’s (Anglican), in Smith Street, has a hand- 


some chancel. The Roman Catholic cathedral is a fine building 
in the Gothic style. The town possesses several parks, one, the 
Victoria Park, facing the Indian Ocean. This part of the town 
is laid out with pleasure grounds and esplanades. The botanic 
gardens, in the upper town, contain a very fine collection of 
flowering shrubs and semi-tropical trees. Above the gardens is 
the observatory. There is a fine statue of Queen Victoria by 
Ilamo Thomycroft, R.A., in the public gardens, and a memorial 
to Vasco da Gama at the Point. There is an extensive system 
of electric trams. Another favourite means of conveyance is 
by rickshaw, the runners being Zulus. The town is governed 
by a municipality which owns the water and electric lighting 
supplies and the tramway system. The sanitary services arc 
excellent. The main water-supply is the Umlaas river, which 
enters the ocean 10 m. S. of the port. The municipal valuation, 
which is based on capital value, was £9,494,400 in 1909, the 
rate, including water, being 2 Jd. in the £. 

The entrance to the harbour was obstructed by a formidable 
sand bar, but as the result of dredging operations there is now 
a minimum depth of water at the opening of the channel into 
the bay of over 30 ft., with a maximum depth of over 33 ft. 
The width of the passage between the Bluff and the Point is 
450 ft. From the foot of the Bluff a breakwater extends over 
! 2000 ft. into the sea, and parallel to it, starting from the Point, 
I is a pier. The harbour is landlocked, and covers 7^ sq. m. 

I Much of this area is shoal water, but the accommodation avail- 
I able was largely increased by the removal during 1904-1908 of 
; 24,000,000 tons of sand. The port has over 3 m. of wharfage, 
i It possesses a floating dock capal>le of lifting a vessel of 8500 
! tons, a floating vrorkshop, a patent slip for small craft, hydraulic 
j cranes, A'c. The minimum depth alongside the quays at low 
I w'ater is 23 ft., increased at places to over 30 ft. The principal 
i wliarves, where passengers, mails and general merchandise are 
! landed, are along the Point. On the opposite side at the foot of 
I the Bluff land has been reclaimed and extensive accommodation 
provided for ships coaling. At (!ongella at the N.E. end of the 
harbour some 65 acres of land were reclaimed during 1905-1906, 
and wharves built for the handling of heavy and bulky goods 
j .such as timber and corrugated iron. Here also are situated 
I warehouses and railway works. The port is defended by batteries 
I armed with modem heavy guns. The trade of the port is almost 
' coextensive with the foreign trade of Natal. 

History. — The early history of Durban is closely identified 
= wdth that of the colony of Natal. The first permanent settlement 
by white men in the bay was made by Englishmen in 1824, when 
Lieutenant F. G. Farewell, R.N., and about ten companions 
j went thither from ('ape Town in the brig “ Salisbury,” from which 
! circumstance the island in the bay gets its name. In 1 835 a town- 
! ship was laid out and the colonists gave it the name of D’Urban, 
in honour of Sir Benjamin D’Urban, then governor of ('ape 
(Colony. At this time a mission church was built on the height:;, 
overlooking the bay by Captain Allen (lardner. R.N., who named 
the hill Berea in gratitude for support received from the settlers, 
whom he found “ more noble than those of ” Zululand — Dingaan 
having refused to allow the captain to start a mission among his 
people. From December 1838 to December 1839 a small British 
military force was stationed at the port. On its recall the little 
.settlement was taken possession of by Dutch emigrants from the 
Cape, who had defeated the Zulu king Dingaan, and who the year 
before at the upper end of the hay had formed an encampment, 
Kangela (look-out), the present ('ongella. The Dutch claimed 
independence, and on the block-house at Durban hoisted the 
flag of the “ Republic of Natalia.” In 1842, however, a British 
military force reoccupied Durban, and on the 15th of July of 
that year a treaty was signed in which the Dutch recognized 
British sovereignty (see further Natal : History). From that 
date Durban, though not the seat of government, became the 
principal town in Natal. In 1850 there were 500 white in- 
habitants, and in 1853 the town was granted municipal govern- 
ment. The first mayor was Mr George Cato {c. 1810-1893), one 
of the earliest settlers in Natal. In i860 a railway from the Point 
to the town, the first railway in South Africa, was opened. The 
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discovery of the gold-mines on the Rand greatly increased the 
importance of the port, and renewed efforts were made to remove 
the bar which obstructed the entrance to the bay. The Harlx)ur 
Board, which was formed in i88j and ceased to exist in 1893, 
effected, under the guidance of Mr Harry Escombe, enormous 
improvements in the port — on which the prosperity of Durban 
is dependent. But it was not until 1904 that the fairway Avas 
deepened sufficiently to allow mail steamers of the largest class 
to enter the harbour. The growth of the port as illustrated by 
customs receipts is shown in the increase from {250,000 in 1880 
to {981,000 in 1904. In 1846 the customs revenue was returned 
at 

Sec Durban: Fiftv Years* Municifial History ^ compiled lor the 
corporation hy W. P. M. Henderson, Asst. Town Clerk (Durban, 
1904) : G. Rii.ssell, History of Old Durban Ito i860 1 (Durban, i89«)), 

DURBAR, a term in India for a court or levee, from the Persian 
darbar. A durbar may be either a council for administering 
affairs of state, or a purely ceremonial gathering. In the former 
sense the native rulers of India in the past, like the amir of 
Afghanistan to-day, received visitors and conducted business in 
durbar. A durbar is the executive council of a native state. In the 
latter sense the word has come to he applied to great cere- 
monial gatherings like Lord Lyt ton's durbar for the proclamation 
of the queen empress in India in 1877, or the Delhi durbar of 1903. 

DOREN, a town of Germany, in the Prussian Rhine province, 
on the right bank of the Roer, ig m. li. from Aix-la-C'liapelle on 
the main line of railway to Cologne. Pop. (1905) 29,270. It has 
two Protestant and six Roman t^itholic churches, among the 
latter the Ciothic St Annakirche, said to contain a portion of the 
head of the saint, to the shrine of which frequent pilgrimages are 
made. There are .several high-grade schools, monuments to the 
emperor William T., Bismarck and Moltkc, and, in the town-hall, 
a collection of antiquities. It is the seat of consitlerable manu- 
factures, notably cloth, paper, flax-spinning, carpet, artificial 
wool, sugar, iron wares and needles. 

Diiren derives its name, not, as was at one time believed, from 
the Marcodurum of the Lfljii, mentioned in Tacitus, but from the 
Dura or Duria, assemblies held by the Citrolingians in the 8th 
century. It received civic right.s early in the 13th century. 
Hyp(;thecatefl by the emperor Frederick FT. to Fount William of 
Julich, it became incorporated with the duchy of that name, and 
with it passed to Prus.sia in j8j6. 

DURENE (f2-4’5 telramethyl benzene) ('(jIIo((U3).|, a hydro- 
carbon which has been recognized as a constituent of coal-tar. 
It may be prepared by the action of methyl iodide on brom- 
pseudociiinene or 4*6 dibrom rnetax)dene, in the presence of 
sodium ; or by the action of methyl chloride on toluene, in the 
presence of anhydrous aluminium chloride. It crystallizes in 
plates, having a camphor-like smell, melting at 79-80"* and 
boiling at 189-191“ C. It is easily soluble in alcohol, ether and 
benzene, and sublimes slowly at ordinary temfKTature. On 
oxidation with chromic acid mixture, it is completely decomposed 
into carbon dioxide and acetic acid ; nitric acid oxidizes it to 
durylic and cumidic acids [C,JIo'(CTl3)y*(CX)OH).J. 

DttRER, ALBRECHT (1471-1528), German painter, draughts- 
man and engraver, was born at Nuremberg on the 21st of May 
1471. His family was not of Nuremberg descent, but came from 
the village of Eytas in Hungary. The name, however, is German, 
and the family device — an open door — points to an original 
form Thiirer, meaning a maker of doors or carpenter. Albrecht 
Diirer the elder was a goldsmith by trade, and settled soon 
after the middle of tlie 15th century in Nuremberg. He served 
as assistant under a master-goldsmith of the city, Hieronymus 
Helper, and in 1468 married his master’s daughter Barbara, the 
bridegroom being forty and the bride fifteen years of age. They 
had eighteen children, of whom Albrecht was the second. The 
elder Diirer was an esteemed craftsman and piious citizen, 
sometimes, as was natural, straitened in means by the pressure of 
his numerous progeny. His famous son writes with reverence and 
affection of both parents, and has left a touching narrative of 
their death-bed hours. He painted the portrait of his father 
twice, first in 1490, next in 1497. The former of these is in the 
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Uffizi at Florence ; of the latter, four versions exist, that in the 
National Gallery (formerly in the Ashburton-Northiunpton 
collections) having the best claim to originality. 

The young Albrecht was his father’s favourite son. “ Mv 
father,” he writes, “ took special delight in me. Seeing that I 
was industrious in working and learning, he put me to school ; 
and when I had learned to read and write, he took me lK»me from 
school and taught me the goldsmith’s trade.” By and by the boy 
found himself drawn by preference from goldsmith’s work to 
painting ; his father, after some hesitiuion on the score of the 
time already spent in learning the former trade, gave way and 
apprenticed him for three years, at the age of fifteen and a half, to 
the principal painter of tlie town, Michael Wolgemnt. Wolgemut 
furnishes a complete type of the German painter of that age. 
At the head of a large shop with many assistants, his business was 
to turn out, generally for a small price, devotional pieces com- 
mifisioned by mercantile corporations or private persons to 
decorate their chapels in the churches — the preference being 
usually for scenes of the Passion, or for tortures and martyrdoms 
of the saints. In such work the painters of Upper Germany at 
this time, working in the spirit of the late (Jothic style just 
before the dawn ol the Renaissance, show considerable technical 
attainments, with a love of quaint costumes and rich draperies 
crumpkid in complicated angular folds, some feeling for romance 
in landscape backgrounds, none at all for clearness or balance in 
composition, and in the attitudes and expressions of their over- 
crowded figures a dcgr^‘(^ of grotesqiieness and exaggeration 
amounting often to undesigned caricature, 'rhore were als«) 
|>roduced in the workshop of Wolgemut, as in that of other artist - 
craftsmen of his town, a great number of woodcuts for book 
illustration. We cannot with certainty identify any of tliese as 
being by the ’prentice hand of the young Diirer. Authentic 
drawings done by him in boyhood, however, exist, including one 
in silver-point of his own likeness at the age of thirteen in the 
.fVlbertina at Vienna, and others of tw’o or three years later in the 
print room at Berlin, at the British Museum and at Bremen. 

In the school of Wolgemut Diirer learned much, by his own 
account, but suffered not a littli^ from the roughness of his 
companions. At the end of his apprenticeship in 1490 be enicn^d 

upon the iisLiaJ coursej of travels the Wander jabre of a German 

youth. I’heir direction we cannot retrace with certainty. There 
iiad been no one at Nuremberg skilled enough in the art of 
metal-engraving to Uiach it him to much purjjose, and it had at 
one lime been his father’s intention to af)prentire him Martin 
Schongjiuer of (blriiar, the most ndined and accomplished 
German painter-(tngraver of his time. But alter travelling I wo 
years in various parts of Germany, where we are unable to follow 
iiini, the young Diirer arrived at Colmar in 1492, only to find 
that Schongauer had died the previous year. Me was received 
kindly by three brothers of the deceased master established there, 
and afterwards, still in 1492, by a fourth brother at Basel. 
Under them he evidently liad some practice both in metal- 
engraving and in furnishing designs lor the woodcutter. 'J'here 
is in the museum at Basel a wood-bl(a;k of St Jerome executed by 
him and elaborately signed on the back with his name, 'i'his was 
used in an edition of Jerome’s letters printed in the sanu^ cit>' in 
the same year, 1492. Some critics also maintain that his hand is 
to be recognized in several serie.s of small lilocks done about the 
same date or somewhat later for Bergrnann and other printers of 
Basel, some of them being illustrations to 'J’erciice (which were 
never printed), some to the romance of the Ritier vam Tnrm, and 
.some to the Narrcnschiff of Sebastian Brandt. But the prevailing 
opinion is against tliis conjecture, and sees in these designs the 
work not of a strenuous student and searc'hcr such as Durcr was, 
but of a riper and more fiicile hand working in a spirit of settled 
routine. Whether the young Durer’s stay at Basel was long or 
short, or whether, as has been supposed, he travelled from there 
into the I^)W Cbuntries, it is certain that in the early i)art of 1494 
lie was working at Strassburg, and returned io bis home at 
Nuremberg immediately after Whitsuntide in that year. Of 
works certainly executed by liim during his years of travel there 
are extant, besides the Basel wood-block, only a much-injured 
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portrait of himself , very finely dressed and in the first bloom of his 
admirable manly beauty, dated 1493 originally painted on 
vellum but since transferred to canvas (this is the portrait of the 
Felix Goldschmid collection) ; a miniature painting on vellum 
at Vienna (a small figure of the Child-Christ) ; and some half a 
dozen drawings, of which the most important are the character- 
istic pen portrait of himself at Erlangen, with a Holy Family on 
the reverse much in the manner of Schongauer ; another Holy 
Family in nearly the same style at Berlin ; a study from the 
female nude in the Bonnat collection ; a man and woman on 
horseback in Berlin ; a man on horseback, and an executioner 
about to behead a young man, at the British Museum, &c. 
These drawings all show Diirer intent above all things on the 
sternly accurate delineation of ungencralized individual forms by 
means of strongly accented outline and shadings curved, some- 
what like the shadings of Martin Schongauer’s engravings, so as 
to follow their modellings and roundness. 

Within a few weeks of his return (July 7th, 1494) Diirer was 
married, according to an arrangement apparently made between 
the parents during his absence, to Agnes Frey, the daughter of 
a well-to-do merchant of the city. By the autumn of the same 
year, probably feeling the incompleteness of the artistic training 
that could be obtained north of the Alps, he must have taken 
advantage of some opportunity, we know not what, to make 
an excursion of some months to Italy, leaving his lately married 
wife at Nuremberg. The evidences of this travel (which arc 
really incontestable, though a small minority of critics still 
decline to admit them) consist of (1) some fine drawings, three 
of them dated 1404 and others undated, but plainly of the same 
time, in which Diirer has copied, or rather boldly translated 
into his own Gothic and German style, two famous engravings by 
Mantegna, a number of the “ Tarocchi ” prints of single figures 
which pass erroneously under that master’s name, and one by 
yet another minor master of the North-ltalian school ; with 
another drawing dated 1495 plainly copied from a lost 
original by Antonio Pollaiuolo, and yet another of an infant 
Christ copied in 1495 from I/)renzo (li Oedi, from whom also 
Diirer took a motive for the composition of one of his earliest 
Madonnas ; (2) several landscape drawings done in the passes 
of Tirol and the Trentino, which technically will not fit in with 
any other period of his work, and furnish a clear record of his 
having crossed the Alps about this date ; (3) two or three 
drawings of the costumes of Venetian courtesans, which he 
could not have made anywhere but in Venice itself, and one of 
which is used in his great woodcut Apocalypse series of 1498 ; 
(4) a general preoccupation which he shows for some years 
from tiiis date with the problems of the female nude, treated 
in a manner for which Italy only could have set him the 
example ; and (5) the clear implication contained in a letter 
written from Venice in 1506 that he had been there already 
eleven years before ; when things, he says, pleased him much 
which at the time of writing please him no more. Some time 
in 1495 Diirer must have returned from this first Italian journey 
to his home in Nuremberg, where he seems to have lived, without 
further change, or removal, in the active practice of his art for 
the next ten years. 

The hour when Diirer, the typical artist of the German nation, 
attained maturity was one of the most pregnant in the history 
of his race. It was tjic crisis, in northern Europe, of the transi- 
tion between the middle ages and our own. The awakening 
of Cfermany at the Renaissance was not, like the awakening of 
Italy a generation or two earlier, a movement almost exclusively 
intellectual. It was indeed from Italy that the races of the north 
caught the impulse of intellectual freedom, the spirit of science 
and curiosity, the eager retrospect towards the classic past ; 
but joined with these in Germany was a moral impulse which 
was her own, a craving after truth and right, a rebellion against 
spiritual tyranny and corruption— the Renaissance was big in 
the north, as it w^as not in the south, with a Reformation to come. 
The art of printing had been invented in good time to help 
and hasten the new movement of men’s minds. Nor was it by 
the diffusion of wTitten ideas only that the new art supplied 


the means of popular enlightenment. Along with word-printing, 
or indeed in advance of it, there had sprung into use another 
kind of printing, picture-printing, or what is commonly called 
engraving. Just as books were the means of multiplying, 
cheapening and disseminating ideas, so engravings on copper 
or wood were the means of multiplying, cheapening and dis- 
seminating images which gave vividness to the ideas, or served, 
for those ignorant of letters, in their stead. Technically one 
of these arts, that of line-engraving on copper, sprang from the 
craft of the goldsmith and metal-chaser ; while that of wood- 
engraving sprang from the craft of the printers of pattem-bloi'ks 
and playing cards. Tlie engraver on metal habitually cut his 
own designs, and between the arts of the goldsmith and the 
painter ^ere had always been a close alliance, both being 
habitually exercised by persons of the same family and some- 
times by one and the same person ; so that there was no lack 
of hands ready-trained for the new craft which required of the 
man who practised it that he should design like a painter and 
cut metal like a goldsmith. Designs intended to be cut on 
wood, on the other hand, were usually drawn by the artist on 
the block and handed over for cutting to a class of workmen — 
Formschneider or Brief maler — especially devoted to that industry. 
Both kinds of engraving soon came to be in great demand. 
Independently of the illustration of written or printed books, 
for which purpose woodcuts were almost exclusively used, 
separate engravings or sets of engravings in both kinds were 
produced, the more finely wrought and more expensive, appealing 
especially to the more educated classes, on copper, the bolder, 
simpler and cheaper on wood ; and both kinds found a ready 
sale at all the markets, fairs and church festivals of the land. 
Subjects of popular devotion predominated. Figures of the 
Virgin and Child, of the apostles and evangelists, the fathers 
of the Church, the saints and martyrs, with illustrations of sacred 
history and the Apocalypse, were supplied in endless repetition 
to satisfy the cravings of a pious and simple-minded people. 
But to these were quickly added subjects of allegory, of classical 
learning, of witchcraft, and superstition and of daily life ; 
scenes of the parlour and the cloister, of the shop, the field, the 
market and the camp; and lastly portraits of famous men, 
with scenes of court life and princely pageant and ceremony. 
Thus the new art became a mirror of almost all the life and 
thoughts of the age. The genius of Albrecht Diirer cannot be 
rightly estimated without taking into account the position 
which the arts of engraving on metal and on wood thus held in 
the culture of this time. He was indeed professionally and in 
the first place a painter ; but throughout his career a great, and 
on the whole the most successful, part of his industry' was devoted 
to drawing on the block for the woodcutter or engra^’ing with 
his own hand on copper. The town of Nuremberg in Franconia, 
in the age of Diirer’s early manhood, was a favourable home 
for the growth and exercise of his powers. Of the free imperial 
cities of central Germany , none had a greater historic fame or a 
more settled and patriotic government. None wos more the 
favourite of the emperors, nor the seat of a more active and 
flourishing commerce. Nuremberg was the chief mart for the 
merchandise that came to central Europe from the east through 
Venice and over the passes of Tirol. She held not only a close 
commercial intercourse, but also a close intellectual intercourse, 
with Italy. Without being so forward as the rival city of Augs- 
burg to embrace the architectural fashions of the Italian renais- 
sance — continuing, indeed, to be profoundly imbued with the 
old and homely German burgher spirit, and to wear, in a degree 
which time has not very much impaired even yet, the quaintness 
of the old German civic aspect — she had imported before the 
close of the 15th century a fair share of the new learning of Italy, 
and numbered among her citizens distinguished humanists like 
Hartmann Schedel, Sebald Schreier, Willibald Pirkheimer and 
Conrad Celtes. From associates like these Diirer could imbibe 
the spirit of Renaissance culture and research ; but the external 
aspects and artistic traditions which surrounded him were purely 
(rothic, and he had to work out for himself the style and form- 
language fit to express what was in him. During the first seven 
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or eight years of his settled life in his native city from 1495, 
he betrays a conflict of artistic tendencies as well as no small 
sense of spiritual strain and strife. His finest work in this 
period was that which he provided for the woodcutter. After 
some half-dozen miscellaneous single prints — “ Samson and 
the Lion,” the “Annunciation,” the “Ten Thousand Martyrs,” 
the “Knight and Men-at-arms,” the “Men’s Bath,” &c. — ^hc 
undertook and by 1498 completed his famous series of sixteen 
great designs for the Apocalypse. The northern mind had long 
dwelt with eagerness on these phantasmagoric mysteries of things 
to come, and among the earliest block-books printed in Germany 
is an edition of^ the Apocalypse with rude figures. Founding 
himself to some extent on the traditional motives, Diirer con- 
ceived and carried out a set of designs in which the qualities 
of the German late Gothic style, its rugged strength and restless 
vehemence, its love of gnarled foims, writhing actions and 
agitated lines, are fused by the fire of the young master’s spirit 
into vital combination with something of the majestic power 
and classic severity which he had seen and admired in the works 
of Mantegna. Of a little later date, and of almost as fine a 
quality, arc the first seven of a large series of woodcuts known 
as the (vreat Passion ; and a little later again (probably after 
1500), a series of eleven subjects of the Holy Family and of 
saints singly or in groups : then, towards 1504-1505, come the 
first seventeen of a set illustrating the life of the Virgin : neither 
these nor the Great Passion were published till several years 
later. 

In copper-engraving Diirer was at the same time diligently 
training himself to develop the methods practised by Martin 
Schongauer and earlier masters into one suitable for his own 
self-expression. He attempted no subjects at all commensurate 
with those of his great woodcuts, but contented himself for the 
most part with Madonnas, single figures of scripture or of the 
saints, some nude mythologies of a kind wholly new in northern 
art and founded upon the impressions received in Italy, and 
groups, sometimes bordering on the satirical, of humble folk and 
peasants. In the earliest of the Madonnas, the “ Virgin with the 
Dragon-fly ” (1495-1496), Diirer has thrown something of his 
own rugged energy into a design of the traditional Schongauer 
type. In examples of a few years later, like the “ Virgin with 
the Monkey,” the design of Mother and Child clearly betrays 
the influcMice of Italy and specifically of Lorenzo di Credi. 
The subjects of the “ Prodigal Son ” and “ St Jerome in the 
Wilder7iess ” he on the other hand treats in an almost purely 
northern spirit. In the nudes of the next four or five years, 
which included a “ St Sebastian,” the so-called “ Four Witches ” 
(1497), the “ Dream ” or “ Temptation,” the “ Rape of Amy- 
mome,” and the “ Jealousy ” or “ Great Hercules,” Venetian, 
Paduan and Horentine memories are found, in the treatment 
of the human form, competing somewhat uncomfortably with 
his own inherited Gothic and northern instincts. In these early 
engravings the highly-wrought landscape backgrounds, when- 
ever they occur, are generally the most satisfying feature. This 
feature reaches a climax of beauty and elaboration in the large 
print of “ St Eustace and the Stag,” while the figures and animals 
remain still somewhat cramped and immature. In the first three 
or four years of the 16th century, we find Diirer in his graver- 
work still contending with the problems of the nude, but now 
with added power, though by methods which in different subjects 
contrast curiously with one another. Thus the “ Nemesis,” 
belonging probably to 1503, is a marvellously wrought piece 
of quite unflinching realism in the rendering of a common type 
of mature, muscular, unshapely German womanhood. The 
conception and attributes of the figure are taken, as has lately 
been recognized, from a description in the “ Manto ” of Politian : 
the goddess, to whose shoulders are appended a pair of huge 
wings, stands like Fortune on a revolving ball, holding the 
emblems of the cup and bridle, and below her feet is spread 
a rich landscape of hill and valley. In the “ Adam and Eve ” 
of the next year, we find Diirer treating the human form in an 
entirely opposite manner ; constructing it, that is, on principles 
of abstract geometrical proportion. The Venetian painter- 


etcher, Jacopo de Barbari, whom Diirer had already, it would 
seem, met in Venice in 1494-1495, and by the example of whose 
engravings he had already been much influenced, came to settle 
for a while in Nuremberg in 1500. He was conversant to some 
extent with the new sciences of perspective, anatomy and 
proportion, which had l^een making their way for years past in 
Italy, pd from him it is likely that Durer receiN'ed the impulse 
to similar studies and speculations. At any rate a whole series 
of extant drawings enables us to trace the German gradually 
working out his own ideas of a canon of human proportion in 
the composition of his famous engraving of “ Adam and Eve ” 
(1504); which at first, as a drawing in the British Museum 
proves, had l)cen intended to be an Apollo and Diana conceived 
on lines somewhat similar to one of Barlmri's. The drama of 
the subject has in this instance not interested him at all, but only 
the forms and designs of the figures, the realization of the quality 
of flesh surfaces by the subtlest use of the graA*ing-tool known 
to him, and the rendering, by methods of which he Jiad become 
the greatest of all masters, of the richness and intricacy of the 
forest background. Iwo or three other technical masterpieces 
of the engraver’s art, the “ Coat-of-Arms with the Skull,” the 
“ Nativity,” with its exquisite background of ruined buildings, 
the “ Little Horse ” and the “ Great H or.se,’’ both of 1505, 
complete the list of the master’s chief productions in this kind 
before he started in the last-named year for a second visit to Italy. 

The pictures of this earlier Nuremberg period arc not mivny 
in numlxir and not very' .admirable. DiinT's powers of hand 
and eye arc already cxtraordinaiy' and in tlieir way almost 
unparalleled, but they arc often applied to the too insistent, 
too glittering, too emphatic rendering of ])arlicular details and 
individual forms, without due regard to subordination or the 
harmony of the whole. Among the earliest seem to be tw’O 
examples of a method practised in Italy especially by the school 
of Mantegna, but almost without precedent in Germany, that 
of tempera-painting on linen. One of lhi?se is the portrait of 
Frederick the Wise of Saxony, formerly in the Hamilton collec- 
tion and now at Berlin ; the second, much disfigured b>' restora- 
tion, is the Dresden altarpiecc witli a Madonna and Child in 
the middle and St Anthony and Sebastian in the wings. A 
mythology reminiscent of Italy is the “ Hercules and tiu; Stym- 
phalian Birds” in the Germanic Museum at Nuremberg, founded 
directly upon the “ Hercules anil Centaur Nessus ” of j’ollaiuolo, 
now at New Haven, Connecticut, H.S.A. Of portraits, besides 
that of his father already mentioned as done in 1497, there is 
his own of 1498 at Madrid. Two totally dissimilar portraits of 
young women, both existing in duplicate examples (one pair at 
Augsburg and Frankfort, the other pair in the collections of 
M. Jlengel in Paris and Baron Speck von Sternburg at l.iitz- 
schema, for each of which has been claimed the naiiie Fiiricgcrin, 
that is, a member of the Fiirleger family at Nurcmlierg), belong 
to nearly the same time. Other panel portraits of the period 
are three small ones of memlx^rs of the Tuchcr family at Weimar 
and Cassel, and the striking, restlessly elaborated balf-lenglli of 
Oswald Krell at Munich. In some devotional pictures of the 
time Diirer seems to have been much helped by pupils, as in 
the two different compositions of the Maries weeping over the 
body of Christ preserved respectively at Munich and Nuremberg. 
In an altarpiecc at Ober St Veit and in the scattered wings of 
the Jabach altarpiecc severally preserved at Munich, Frankfon. 
and Cologne, the workmanship seems to be exclusively that of 
journeymen working from bis drawings. 'Che period Ls closed, 
.so far as paintings are concerned, by two cxamfiles of far higher 
value than those above named, that is to say the Paumgartner 
altarpicce at Munich, witli its romantically attractive com- 
position of the Nativity with angels and donors in Xhv central 
panel, and the fine armed figures of St George and St Eustace 
(lately freed from the over-paintings which disfigured them) 
on the wdngs ; and the happily conceived and harmoniously 
finished “ Adoration of the Magi ” in the Uflizi at Florence. 

In the autumn of 1505 Diirer journeyed for a second time to 
Venice, and stayed there until the spring of 150?; The occasion 
of this journey has been erroneously staled by Vasari. Diirer s 
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engravings^ both on copper and wood^ had by this time attained 
great popularity both north and south of the Alps^ and had 
begun to be copied by various hands^ among others by the cele> 
brated Marcantonio of Bologna^ then in his youth. According 
to Vasari, Marcantonio, in copying Diirer's series of the Little 
Passion on wood, had imitated the original monogram, and Diirer, 
indignant at this fraud, set out for Italy in order to protect his 
rights, and having lodged a complaint against Marcantonio 
before the signory of Venice, carried his point so far that Marc- 
antonio was forbidden in future to add the monogram of Diirer 
to copies taken after his works. I'his account will not bear 
examination. Clironological and other proofs show that if such 
a suit was fought at all, it must have been in connexion with 
another set of l)urer*s woodcuts, tlie first seventeen of the Life of 
tlie Virgin. Diirer himself, a number of whose familiar letters 
written from Venice to his friend Pirkheimer at Nuremberg are 
preserved, makes no mention of anything of the kind. Neverthe- 
less some .such grievance may possibly have been among the 
causes which determined his journey. Other causes, of which 
we have explicit record, were an outbreak of sickness at Nurem- 
berg ; Diirer's desire, which in fact was realized, of finding a 
good market for the proceeds of his art ; and the prospect, also 
realized, of a commission for an important picture from tlu^ 
German community settled at Venice, who had lately caused an 
exchange and warehouse —the Fondaco de^ Tedeschi — to be built 
on the Grand Canal, and who were now desirous to dedicate a 
picture in the churcli of St Bartholomew. The picture painted 
by Diirer on this commission was the “ Adoration of the Virgin,” 
better known as the “ Feast of Rose Garlands ” ; it was sub- 
sequently acquired by the emperor Rudolf 11 ., and carried as 
a thing beyond price upon men’s shoulders to Vienna ; it now 
exists in a grc^atly injured state in the monastery of Strahow at 
Prague. It shows the pope and emperor, with a lute-playing 
angel between them, kneeling to right and left of the enthroned 
Virgin and Child, who crown them with rose garlands, with a 
multitude of other kneeling saints disposed with free symmetry 
in the background, and farther in the background portraits of the 
donor and the painter, and a flutter of wreath-carrying cherubs 
in the air. Of all Durer’s works, it is the one in wliich he most 
deliberately rivalled the combined splendour and playfulness 
of certain phases of Italian art. The Venetian painters assured 
him, he says, that they had never seen finer colours. They were 
doulitless too courteous to add that fine colours do not make 
fine colouring. Even in its present ruined sUite, it is apparent 
that in spite of the masterly treatment of particular passages, 
such as the robe of the pope, Diirer still lacked a true sense of 
harmony and tone-relations, and that the effect of his work must 
have been restless and garish beside that of a master like the aged 
Bellini, 'fhat veteran showed the German visitor the most 
generous courtesy, and Diirer still speaks of him as the best in 
painting (“ der pest im gcmcll ”) in spite cjf his advanced years. 
A similar festal intention in design and colouring, with similar 
mastery in passages and even less sense of harmonious relations 
in the whole, is apparent in a second imptirtant picture painted 
by Diirer at Venice, ” The Virgin and Child w'ith the Goldfinch,” 
formerly in the coilection of Lord Lothian and now at Berlin. 
A “ Christ <li.sputing with the Doctors ” of the same period, in 
the Barlierini Gallery at Rome, is recorded to have cost the 
painter only five day^’ labour, and is an unsatisfying and ill- 
composed congeries of heads and hands, both of such strenuous 
character and individuality as here and there to pass into cari- 
cature. The most satisfying of Durer’s paintings done in Venice 
are the admirable portrait of a young man at Hampton Court 
(the same sitter reappears in the Feast of Rose Garlands”), 
and two small pieces, one the head of a brown Italian girl 
modelled and painted with real breadth and simplicity, formerly 
in the collection of Mr Reginald Cholmondeley and now at 
Berlin, and the small and very striking little “ Christ Crucified ” 
with the figure relieved against the night sky, which is preserved 
in the Dresden Gallery and has served as model and inspiration 
to numberless later treatments of the theme. An interesting, 
rather fantastic, portrait of a blonde girl w^earing a wide cap. 


now in the Berlin museum, is dated 1507 and may have been done 
in the early months of that year at Venice. It is possible, though 
not certain, that to this date also belongs the famous portrait of 
himself at Munich bearing a false signature and date, 1500; in 
this it has been lately shown that the artist modified his own 
lineaments according to a preconceived scheme of facial pro^ 
portion, so that it must be taken as an ideal rather than a literal 
presentment of himself to posterity as he appeared in the flower 
of his early middle age. From Venice Diirer kept up a con- 
tinuous correspondence, which has been published, with his 
bosom friend Pirkheimer at Nuremberg. He tells of the high 
position he holds among the Venetians ; of the jealousy shown 
him by some of the meaner sort of native artist ; of the honour 
and wealth in which he might live if he would consent to abandon 
home for Italy ; of the northern winter, and how he knows that 
after his return it will set him shivering for the south. Yet he 
resisted all seductions and was in Nuremberg again before the 
summer of 1507. First, it seems, he had made an excursion 
to Bologna, having intended to take Mantua on the way, in 
order to do homage to the old age of that Italian master, 
Andrea Mantegna, from whose work he had himself in youth 
learned the most. But the death of Mantegna prevented his 
purpose. 

From the spring of 1507 until the summer of 1520, Diirer was 
again a settled resident in his native town. Except the brilliant 
existences of Rapliael at Rome and of Rubens at Antwerp and 
Madrid, the annals of art present the spectacle of few more 
honoured or more fortunate careers. His reputation had spread 
all over Europe. From Flanders to Rome his distinction was 
acknowledged, and artists of less invention, among them some of 
the foremost on both sides of the Alps, w'ere not ashamed to 
borrow from his work this or that striking combination or 
expre.ssive type. He was on terms of friendship or friendly 
communication with all the first masters of the age, and Raphael 
held himself honoured in exchanging drawings with Diirer. In 
his own country, all orders of men, from the emperor Maximilian 
down, delighted to honour him : and he was the familiar com- 
panion of chosen spirits among the statesmen, humanists and 
reformers of the new age. The burgher life of even Nuremberg, 
the noblest German city, seems narrow, quaint and harsh 
beside the gratre and opulence and poetical surroundings of 
Italian life in the same and the preceding generation, llie great 
cities of Flanders also, with their world-wide commerce and long- 
established eminence in the arts, presented aspects of mcirc 
splendid civic pomp and luxur>\ But among its native surround- 
ings the career of Diirer stands out with an aspect of ideal 
elevation and decorum which is its own. His temper and life 
seem to have been remarkably free from all that was jarring, 
jealous and fretful ; unless, indeed, we are to accept as true the 
account of his wife’s character which represents her as having 
been no fit mate for him, but an incorrigible shrew and skinflint. 
The name of Agnes Diirer was for centuries used to point a moral, 
and among the unworthy wives of great men the wife of Durer 
became almost as notorious as the wife of Socrates. The source 
of the traditions to her discredit is to be found in a letter written a 
few years after Diirer’s death by his life-long intimate, Willibald 
Pirkheimer, who accuses her of having plagued her husband to 
death by her meanness, made him overwork himself for money’s 
sake, and given his latter days no peace. No doubt there must 
have been some kind of foundation for Pirkheimer’s charges ; and 
it is to be noted that neither in Durer’s early correspondence with 
this intimate friend, nor anywhere in his journals, does he use any 
expressions of tenderness or affection for his wife, only speaking of 
her as his housemate and of her helping in the sale of his prints, &c. 
That he took her with him on his journey to the Netherlands 
shows at any rate that there can have been no acute estrangement. 
And it is fair to remember in her defence that Pirkheimer when 
he denounced her was old, gouty and peevish, and that the 
immediate occasion of his outbreak against his friend’s widow 
was a fit of anger because she had not let him have a pair of 
antlers-- a household ornament much prized in those days — to 
which he fancied himself entitled out of the property left by 
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Diirer. We have evidence that after her husband's death Agnes 
Diirer behaved with generosity to his brothers. 

The thirteen or fourteen years of Diirer’s life between his return 
from Venice and his journey to the Netherlands (spring 1507- 
midsummer 1520) can best be divided according to the classes of 
work with which, during successive divisions of Qie period, he was 
principally occupied. The first five years, 1507-1511, arc pre- 
eminently the painting years of his life. In them, working with 
infinite preliminary pains, as a vast number of extant drawings 
and studies testify, he produced what have been accounted his 
four capital works in painting, besides several others of minor 
importance. The first is llie Adam and Eve dated 1507, in 
which both attitudes and proportions are as carefully calculated, 
though on a somewhat different scheme, as in the engraving of 
1504. Two versions of the picture exist, one in Florence at the 
Pitti palace, tlie other, which is generally allowed to be the 
original, at Madrid. To 1508 belongs the life-sized Virgin with 
the Iris/' a piece remarkable for the fine romantic invention of 
its background, but plainly showing the h<and of an assistant, 
perhaps Hans Baldung, in its execution : the best version is in 
the Cook collection at Richmond, an inferior one in the Rudolph- 
inum at Prague. In 1508 Diirer returned to a subject which 
he had already treated in an early woodcut, the “ Massacre of the 
Ten Thousfuid Martyrs of Nicomedia.” The picture, painted for 
the elector Prcdcrick of Saxony, is now in the Imperial Gallery at 
Vienna ; the overcrowded canvas (into which Diirer has again 
introduced his own portrait as a spectator alongside of the elector) 
is full of striking and animated detail, but fails to make any 
great impression on the whole, and does not do justice to the 
improved sense of breadth and balance in design, of clearness 
and dignity in composition, which the master had undoubtedly 
brought back wdth him from his second visit to Italy. In 150Q 
followed the “ Assumption of the Virgin wdth the Apostles 
gathered about her tomb, a rich altarpiece with figures of saints 
and portraits of the donor and his wife in the folding wings, 
executed for Jacob Heller, a merchant of Frankfort, in 1509. 
This alhirpiecc w'as afterwards replaced at hVankfort (all except 
the portraits of the donors, which remained behind) by a copy, 
while the original was transported to Munich, where it perished 
by fire in 1674. The copy, together with the many careful and 
highly finished preparatory studies for the heads, limbs and 
draperies which have been preserved, shows that this must have 
been the one of i)u^er^s pictures in which he best combined the 
broader vision and simpler habits of design which had impressed 
him in the works of Italian art with his own inherited and 
ingrained love of unfiinchingly grasped fact and nigged, accentu- 
ated character. In 1 5 1 1 was completed another famous painting, 
multitudinous in the number of its figures though of very 
moderate dimensions, the “ Adoration of the Trinity by all the 
Saints,’* a subject commissioned for a chapel dedicated to .^11 
Saints in an almshouse for decayed tradesmen at Nuremberg, 
and now at the Imperial (iallcry at Vienna. Nothing can exceed 
the fulness and variety of invention, or the searching force and 
precision of detail in this picture ; nor does it leave so much to 
desire as several of the master’s other paintings in point of 
colour-harmony and pleasurable general effect. 

In the meantime Diirer had added a few to the number of his 
line-engravings and had completed the two woodcut series of the 
Great Passion, begun about 1498-1499, and the Life of the Virgin. 
The new subjects compared with the old show .some falling off in 
dramatic stress and intensity of expression, but on the other hand 
a marked gain in largeness of design and clearness of composition. 
In 1511 these two works were brought out for the first time, and 
the Apocalypse series in a second edition ; and for the next three 
years, 1511-1514, engraving both on wood and copper, but 
especially the latter, took the first place among Diirer’s activitie.s. 
Besides such fine single woodcuts as the “ Mass of St Gregory,” 
the “ St Christopher,*’ the “ St Jerome,” and two Holy Families 
of 1 51 1, Diirer published in the same year the most numerous and 
popularly conceived of all his woodcut series, that known from 
the dimensions of its thirty-seven subjects as the “ Little Passion ” 
on wood ; and in the next year, 1512, a set of fifteen small 
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copper-engravings on the same theme, the “ Little Passion ** on 
copper. Both of these must represent the labour of several 
preceding years : one or two of the “ Little Passion *’ plates, 
dating back as far as 1507, prove that this series at least had been 
as long as five years in his mind. In thus repeating over and over 
on wood and copper nearly the same incidents of the Passion, or 
again in rehandling them in yet another medium, as in the highly 
finished series of drawings known as the “ Green Passion ” in the 
Albertina at Vienna, Diirer shows an inexhaustible variety of 
dramatic and graphic invention, and is never betrayed "into 
repeating an identical action or motive. 

In 1513 and 1514 appeared the three most famous of Diirer’s 
works in copper-engraving, “ The Knight and Deatli ” (or 
simply “ The Knight,” as he himself calls it, 1513), the “ Melan- 
colia ” and the “ St Jerome in his Study ” (both 1514). These 
are the masterpieces of the greatest mind which ever c::pressed 
itself in this form of art. Like other masterpieces, they suggest 
much more than they clearly express, and endless meanings 
have been, rightly or wrongly, read into them by posterity. 
Taken together as a group, they have been supposed to be three 
out of an uncompleted series designed to illustrate tlic four 
temperaments ” and complexions of men. i\gain, more reason- 
ably, they have been taken as types severally of the moral, the 
intellectual and the theological virtues. 'Ehe idea at ilie bottom 
of the ” Knight and Death ” seems to be a combination of the 
Christian knight of Erasmus’s Enchiridion miliiis Christiani 
with the type, traditional in medieval imagery, of the pilgrim 
on his way through the world. The imaginative force of the 
presentation, coming from a man of Diircr's powers, is intense ; 
but what consciously occupied him most may well have been 
the problem how to draw accurately the proportions and action 
of a horse in motion. This problem he here solves for the first 
time, with the Jielp of an Italian example : at least liis design 
so closely repeats tliat of Leonardo da Vincis famous and early 
destroyed equestrian statue of Francesco Sforza that we must 
certainly suppose him to have seen either the model itself or 
such a drawing of it as is still preserved by Jxonardo’s own hand. 
The face of the rider seems to recall that of the statue of Barto- 
lommeo f olleoni at Venice ; for the armour Diirer had recourse 
to an old drawing of his own, signed and dated in 1498. The 
“ Melancolia,” numbered “ i ’ as thougli intended to be the 
first of a series, with its brooding winged genius sitting dejectedly 
amidst a litter of scientific instruments Jind symbols, is hard 
to interpret in detail, but impossible not to recognize in general 
terms as an embodiment of the spirit of intellectual research 
(the student's temperament " was supposed to be one with the 
melancholic), resting sadly from its labours in a mood of lassitude 
and defeat. Comparatively clieerful beside these two is the 
remaining subject of the student saint reading in his L;iiaml)er, 
with his dog and domestic lion resting jicar liirn. and a inar\'cllous 
play of varied surface and chequered light on the floor and 
ceiling of his apartment and on all the objects which it contains. 
Besides these three maslenneces of line-engraving, tin? same 
years, 1512-1515, found Diirer occupied with his most iinjxn-tant 
experiments in etching, both in dry-point (“ The Holy Family 
and Samts " and the “ St Jerome in the Wildenie.ss ”) and with 
tlie acid bath. At the same time he was more taken up than 
ever, a.s is proved by the contents of a sketch- ))ook at Dre.sden, 
with mathematical and anatomical studies on the proportions 
and structure of the human frame. A quite different kind of 
study, that of the postures of wrestlers in action, is illustrated 
by a little-known series of drawings, still of the .same period, at 
Vienna. Almost the only well-authenticated painting of the 
time is a Virgin anrl ('hild ” in the Imperial Museum at Vienna. 
The portraits of the emperors Charles the (ircat and Sigisrnund 
(1512), in their present state at any rate, can hardly lie recog- 
nized as being by the master’s hand. An inter\'jil of five years 
separates the Vienna “ Madonna ” from the two fine heads of 
the apostles Philip and James in the Uffizi at Florence, the pair 
of lx)ys’ heads painted in tempera on linen in the Bibliotheque 
Nationale at Paris, the “ Madonna with the Pink ” at Aiigsbnr", 
and the portrait of Wolgemut at Munich, all of 1516. Among 
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engravings of the same time are three Madonnas^ the apostles 
Thomas and Paul^ a bagpiper and two peasants dancing^ and 
three or funr experiments in etching on plates of iron and zinc. 
In wood-engraving his energies were almost entirely given to 
bearing a pari — which modem research has proved to have 
been not nearly so large as was traditionally supposed — in the 
great decorative schemes commanded by the Emperor Max in 
his own honour^ and devised and carried out by a whole corps 
of men of letters and artists: namely, the Triumphal Gate 
and the Triumphal March or Procession. A tliird and smaller 
commemorative design, the Triumphal Car, originally designed 
to form part of the second but in the end issued separately, was 
entirely Durer’s own work. A far more successful and attractive 
effort of his genius in the same service is to be found in the 
marginal decorations done by him in pen for the emperor’s 
prayer-book. This unequalled treasure of German art and 
invention has in later times been broken up, the part executed 
by Diirer being preserved at Munich, the later sheets, which were 
decorated by other hands, having been transported to Besanyon. 
Diirer’s designs, drawn with the pen in pale lilac, pink and 
green, show an inexhaustible richness of invention and an airy 
freedom and playfulness of hand beyond what could be surmised 
from the sternness of those studies which he made direct from 
life and nature. They range from subjects of the homeliest and 
most mirthful realism to others serious and devout, and from 
literal or almost literal transcripts of natural form to the most 
whimsically abstract combinations of linear pattern and tendril 
and flourish. 

All these undertakings for his imperial friend and patron were 
stopped by the emperor’s death in 1519. A portrait-drawing 
by the master done at Augsburg a few months previously, one 
of his finest works, served him as the basis both of a commemora- 
tive picture and a woodcut. Other paintings of this and the 
succeeding year we may seek for in vain ; but in line engravings 
we have four more Madonnas, two St Christophers, one or two 
more peasant subjects, the well-known St Anthony with the 
view of Nuremberg in the background, and the smaller of the 
two portraits of the Cardinal-Elector of Mainz ; and in wood- 
engraving several fine heraldic pieces, including the arms of 
Nuremberg. 

In the summer of 1520 the desire of Diirer to secure from 
Maximilian’s successors a continuance of the patronage and 
privileges granted during his lifetime, together with an outbreak 
of sickness in Nuremberg, gave occasion to the master’s fourth 
and last journey from home. Together with his wife and her 
maid he set out in July for the Netherlands in order to be present 
at the cx)ronation of the young emperor Cliarles V., and if possible 
to conciliate the good graces of the all-powerful regent Margaret. 
In the latter part of his aim Diirer was but partially successful. 
His diary of his travels enables us to follow his movements 
almost day by day. He journeyed by the Rhine, Cologne, and 
thence by road to Antwerp, where he was handsomely received, 
and lived in whatever society was most distinguished, including 
that of Erasmus of Rotterdam. Besides his written notes, 
interesting traces of his travels exist in the shape of the scattered 
leaves of a sketch-book filled with delicate drawings in silver- 
point, chiefly views of places and studies of portrait and costume. 
Several of his finest portrait- drawings in chalk or charcoal, 
including those of his brother artists Lucas Van I^yden and 
Bernard Van Orley, as well as one of two fine portrait paintings 
of men, Iwlong to the period of this journey. So does a magnifi- 
cent drawing of a head of a nonagenarian with a flowing ^rd 
who sat to him at Antwerp, together with a picture from the 
same head in the character of St Jerome ; the drawing is now 
at Vienna, the picture at Lisbon. Diirer’s interest and curiosity, 
both artistic and personal, were evidently stimulated by his 
travels in the highest degree. Besides going to Aachen for the 
coronation, he made excursions down the Rhine from Cologne 
to Nijmwegen, and back overland by ’s Hertogenbosch; to Bnis- 
.sels ; to Bruges and Ghent ; and to Zealand with the object 
of seeing a natursd curiosity, a whale reported ashore. The 
vivid account of this last expedition given in his diary cemtrasts 


with the usual dry entries of interviews and disbursements. 
A still more striking contrast is the passionate outburst of 
sympathy and indignation with which, in the same diary, he 
comments on the supposed kidnapping of Luther by foul play 
on his return from the diet of Worms. Without being one of 
those who in his city took an avowed part against the old eccle- 
siastical system, and probably without seeing clearly whither 
the religious ferment of the time was tending — ^without, that 
is, being properly speaking a Reformer — Diirer in his art 
and his tlioughts was the incarnation of those qualities of 
the German character and conscience which resulted in the 
Reformation ; and, personally, with the fathers of the Reforma- 
tion he lived in the warmest sympathy. 

On the 1 2th of J uly 1521 Diirer reached home again . Drawings 
of this and the immediately following years prove that on his 
return his mind was full of schemes for religious pictures. For a 
great group of the Madonna surrounded with saints there are 
extant two varying sketches of the whole composition and a 
number of finished studies for individual heads and figures. 
Less abundant, but still sufficient to prove the artist’s intention, 
are tlie preliminary studies to a picture of the Crucifixion. There 
exist also fine drawings for a Lamentation over the body of 
Christ,” an “Adoration of the Kings,” and a “March to Calvary”; 
of the last-named composition, besides the beautiful and elaborate 
pen-and-ink drawing at Florence, three still more highly-wrought 
versions in green monochrome exist ; whether any of them arc 
certainly by the artist’s own hand is matter of debate. But no 
religious paintings on the grand scale, corresponding to these 
drawings of 1521-1524, were ever carried out; perhaps partly 
because of the declining state of the artist’s health, but more 
because of the degree to which he allowed his time and thoughts 
to be absorbed in the preparation of his theoretical works on 
geometry and perspective, proportion and fortification. Like 
I-eonardo, but with much less than Leonardo’s genius for scientific 
sjieculation and divination, Diirer was a confirmed reasoncr and 
theorist on the laws of nature and natural appearances. He 
himself attached great importance to his studies in this kind ; 
his learned friends expected him to give their results to the 
world ; which accordingly, though having little natural gift or 
felicity in verbal expression, he laboured strenuously to do. 
The consequence was that in the last and ripest years of his life he 
produced as an artist comparatively little. In painting there is 
the famous portrait of Hieronymus lloltzschuher at Berlin, in 
which the personality and general aspect of the sitter assert 
themselves with surprising power. This and the Antwerp head of 
Jerome are perhaps the most striking examples of Diirer ’s power 
of forcing into subordination to a general impression such a 
multiplicity of insistent detail as would have smothered any 
weaker conception than his. No other hand could have ventured 
to render the hair and beard of a sitter, as it was the habit 
of this inveterate linearist to do, not by indication of masses, 
but by means of an infinity of single lines swept, with a miraculous 
certainty and fineness of touch, in the richest and most intricate 
of decorative curves. To the same period belong a pleasing 
but somewhat weak “ Madonna and C'hild ” at Florence ; and 
finally, still in the same year 1526, the two famous panels at 
Munich embodying the only one of the great religious con- 
ceptions of the master’s later years which he lived to finish. 
These are the two pairs of saints, St John with St Peter in front 
and St Paul with St Mark in the background. The John and 
Paul are conceived and executed really in the great style, with 
a commanding nobility and force alike in the character of the 
heads, the attitudes, and the sweep of draperies ; they represent 
the highest achievement of early German art in painting. In 
copper-engraving Diirer’s work during the same years was con- 
fined entirely to portraits, those of the cardinal-elector of Mainz 
(“ The Great Cardinal ”), Frederick the Wise, elector of Saxony, 
Willibald Pirkheimer, Melanchthon and Erasmus. To the talc of 
his woodcuts, besides a few illustrations to his book on measure- 
ments (that is, geometry and perspective), and on fortification, 
he only added one Holy Family and one portrait, that of his 
friend Eoban Hesse. Of his theoretical boolu, he only succeeded 
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in getting two finished and produced during his lifetime, that on 
geometry and perspective or measurement^ to use his own title — 
which was publiidied at Nuremberg in 1525^ and that on fortifi> 
cation^ published in 1527; the work on human proportions 
was brought out shortly after his death in 1528. His labours, 
whether artistic or theoretic, had for some time been carried 
on in the face of failing health. In the canals of the Low 
Countries he had caught a fever, of which he never shook of! 
the effects. We have the evidence of this in his own written 
words, as well as in a sketch which he drew to indicate the scat 
of his suffering to some physician with whom he was in corre- 
spondence, and ^ain in the record of his physical aspect which is 
preserved by a portrait engraved on wood just after his death, 
from a drawing made no doubt not long before : in this portrait 
we see his shoulders already bent, the features somewhat gaunt, 
the old pride of the abundant locks shorn away. The end came 
on the night of the 6th of April 1528, so suddenly that there was 
no time to call his dearest friends to his bedside. He w^as buried 
in a vault which belonged to his wife’s family, but w'as afterwards 
disturbed, in the cemetery of St John at Nuremberg. An appro- 
priate Requiescat is contained in the words of Luther, in a letter 
written to their common friend Eoban Hesse : — “ As for Diirer, 
assuredly affection bids us mourn for one who was the best of 
men, yet you may well hold him happy that he has made so good 
an end, and that (Christ has taken him from the midst of this 
time of trouble and from greater troubles in store, lest he, that 
deserved to behold nothing but the best, should be compelled 
to behold the worst. Therefore may he rest in peace with his 
fathers : Amen.” 

The principal extant paintings of Diirer, with the places where 
they are to be found, have been mentioned above. Of his 
drawings, which for students are the most vitally interesting 
part of his works, the richest collections are in the Albertina 
at Vienna, the Berlin Museum and the British Museum. The 
l-ouvre also possesses some good examples, and many others 
arc dispersed in various public collections, as in the Musec Bonnat 
at Bayonne, at Munich, Hamburg, Bremen, Frankfort, Dresden, 
Basel, Milan, Florence and Oxford, as well as in private hands 
all over Europe. 

The principjil editions of Diirer’s theoretical writings arc 
those 

Geometry and Perspective. — U nderweysun^ der Mcssuni' mil dent 
Zirckel und Hichtscheyt, in Linien^ Phnen und ficinzen Cnrporen 
(Nuremberg, J525, 15^,5, 153H). A Latin Iranslri-lion ot the same, 
with a long title (Paris, \Vcichel, 1532) and another ed. in 1535. 
Again in Latin, with the title Institution urn geometriairum lihri 
quatiior (Arnheim, 1605). 

Portiftcation . — FMiche Underricht zti Befestigung der Stett, Schhss 
liud Plecken (Nuremberg, 1527), and oth«?r oditioiis in 1530, 1538 
and 1603 (Arnheim). A Latin translation, with the title De urhihtts, 
arcihtts, casteUisque muniendis ac condendis (Paris, Wcicliel, 1535). 
See the article Fortification. 

Human Proportion. — Hierinnen sind begriffen vier Bucher von men- 
schlicher Proportion (Nuremberg, 1582, and Arnheim, JO03). Latin 
translation : De symetria partium in rectis fovmis hnmanorum cor- 
porum libri in latinum conversi^ de varietatc ftgurarum, S*c. libri ii. 
Nuremberg, 1528, 1532 and 1534); (Paris, 1535, 1537, 1557). 
French translation (Paris, 1557, Arnheim, 1613, 1614). Tt<alian 
translation (Venice, 1501, 1594); J’ortiiguese translation (1599); 
Dutch translation (Arnheim, 1622, 1OO2). 

The private literary remains of Diirer, his diary, letters, &c., were 
first published, partially in Von Murr’s Journal zur Kunstge.schichte 
(Nuremberg, 1785-1787) ; afterwards in Campe’s Jicliquien von 
A. Diirer (Nuremberg, 1827); again, edited by Thausing, in the 
Quellenschriften fUr Kunstgeschichte und Kunsttechnik (Vienna, 1872), 
but most completely in Lange and Fuhse’s Diirers sckriftlicher 
Nackla.ss (Halle, 1893) I 'V. M. Conway’s Literary Remains of A. 
Diirer ([..ondon, 1889) contains extensive transcripts from the MSS. 
in the British Museum. 

The principal remaining liteniture of the subject will be found 

in the fmlowing books and treatises Johann Neuddrfer, Schreib- und 

Rcchenmcistcr zu Niimbcrg, Nachrichten Uher KUnstlern und Werk- 
leuten daselbst (Nuremberg, 1547) ; republished in the Vienna 
QueUenschvift (1875) ; C. Schcurl, Vita Antonii Kressen (1515, re- 
printed in the collection of Pirkheimer’s works, Frankfort, 1610) ; 
wimphcling. Epitome return Germanicarum^ ch. 68 (Strassburg, 
1565) : Joachim von Sandrart, Deutsche Academic (Nuremberg, 1675) ; 
Dop^lmayr, Historische Nachricht von den niirnbergischen Mathe- 
maticis und KUnstlern (Nuremberg, 1730) ; C. G. von Murr, fowma/ 
zur Kunstgeschichte, as above ; Adam Bartsch, Le Peintre-Graveur, 


vol. vii. (Vienna, 1808) ; J. P. Passavant, Le Peinire-Graveur , vol. iii. 
(Leipzig, 1842) ; J. F. Koth, Leben Albrecht Diirers (Leipzig, 1791) : 
Heller, Das Leben und die Werke Albrecht Diirers, vol. ii. (Bamberg, 
(1827-1831); B. Hausmann, Diirers Kupferstiche, Radirungen, 
HolzschniUc und Zeichnuneen (Hanover, 1861) ; R. von Rettbcrg, 
Diirers Kupferstiche und Holzschnitte (Munich, 1876) ; M. Thausing, 
Diirer ^ Geschichte seines Lebens und seiner Kunst (Leipzig, 1870, 
2nd cd., 1884), English translation (from the 1st ed. by F. A. Eaton) 
London, 1882) ; W. Schmidt in Dohme's Kunst und KUnstler des 
Mittelalters und der Neuzeit (Leipzig, 1877); CEuvte de Albert Dilier 
reproduit et publid par Amand-Uimmd^ texte par Georges Duplessis 
(Paris, 1877) ; C. Ephrussi, A. Diirer et scs dcssins (Paris, 1882) ; 
F. Lippmann, Zeichnungen von A. Diirer in Nachbildungen (5 vols. 
Berlin, 1883-1905) ; A. Springer, Albrecht Diirer (Berlin, 1802) : 
D. Burckhardt, Diirers Aufenthalt in Basel, 1492-1494 (Munich, 
1892); G. von Terey, A. Diirers venezianischer Aufenthalt, 1494 
1495 (Strasslmrg, 1892) ; S. R. Koehler, A Chronological Catalogue 
of the Engravings, Dry Points and Etchings of A. Diirer (New York, 
1894) ; L. Cust, A. Diirer, a Study of his Life and Works (I^mdon, 
1897): Dfircr Society’s Publicalioxis (10 vols., 1898 1907), edited 
by C. Dodgson and S. M. Peartree ; H. Knackfuss, Diirer (Bielefeld 
and Leipzig, 6th ed., 1899), English translation, 1900; B. Ilaendcke, 
Die Chronologic der l.andsch often A. DUrers (Strassburg, 1899); 
M. Zucker, Albrecht Diirer (Halle, 189*)- 1900) ; T.. Justi, Konstruierie 
Fignren und Kopfe unter den Werken Albrecht Diirers ( 1 -cipzig, 1902) ; 
A. Pelzcr, A . Diirer und Friedrich II. von der Pfalz (Strassburg, 1905) ; 
H. WolfHin, Die Kunst A. DUrers (Munich, 1905); \V. Weisbadi, 
Der junge Diirer (Leipzig, 190^)) ; V. Scherer, f)Urer (Klassiker der 
Ktmst, iv.), (2nd ed., Stuttgart, 1906). 

Apart from books, a large and important aniunnt of the literature 
on Diirer is contained in articles scattered through the leading art 
jR^riodicals of Germany, siieli as the Jahtbucher of the Berlin and 
Vienna museums, Repertorium fur KunstwissensrJmft, Zeitschrift fUr 
hildendc Kunst, &c. A comprehen.sive survey of this literature is 
afforded by Prof. H. W. Singer’s Versuch einer Diirer- Bibliographie 
(Stra.ssburg, i9«>3) ; articles published more rec<‘ntly will be found 
completely enumerated in A. Jellinek’s Internationale Bibliographie 
der Kunstwissenschaft (Berlin).’ (S. ('.) 

DURESS (through Fr. from I.at. durilia, harshness, severity, 
durus, hard), in law, constraint or compulsion. Duress may be 
of two kinds. It may consist in personal restraint or actual 
violence or imprisonment ; or it may l)e by threats (per minas), 
as where a person is compelled to an act by threats of inirr!e<lia!e 
death or grievous bodily harm. l.>uress, in certain cases, may lx* 
pleaded as a defence of an act which would otherwise be a crime, 
but the extent to which the plea of duress can be urged is un- 
ascertained. At common law a contract entered into under 
duress is voidable at the option of one of the partie.s. See 
Coercion ; Contract. 

D’URFEY, THOMAS (1653-1723), better known as Tom 
d’Urfey, English song -writer and dramatist, belonged to a 
Huguenot family settled at Exeter, where he was born in 1653. 
Ilonore d’Urf^;, the author of Astree, was his uncle. His first 
play. The Siege of Memphis, or the Ambitious Queen, a bomliastic 
rhymed tragedy, was produced at the Theatre Royal in 1676. 
He was much more successful with his com<;dies, wiiich had 
brisk, complicated plots carried out in lively dialogue. He had 
a light touch for fitting words on current topics to popular airs ; 
moreover, many of his songs were set to niiisic by his friends 
Dr John Blow, Henry Purcell and Thomas Farmer. Many of 
these songs were introduced into his plays. Addison in the 
Guardian (No. 67) relates that he remembered to have seen 
Charles IT. leaning on Tom d’Urfey’s shoulder and humming 
a song with him. Even William III. liked to hear him sing his 
songs, and as a strong Tory he was sure of the favour of Princess 
Anne, who is said to have given Tom fift)' guinca.s for a song on 
the Elcctress Sophia, the next heir in succession to the crown. 
“ The crown’s far too weighty, for shoulders of eighty,” sa’d 
dTJrfey, with an indirect compliment to the. princess, “ So 
Providence kept her away, -poor old Dowager Sophy.” Pope, 
in an amusing letter to Henry Cromwell (Works, ed. Elwin and 
Courthope, vi. 91) descrilx's him as “ the only poet of toItTable 
reputation in this country.” In spite of the success of his 
numerous comedies he was poor in his old age. But his gaiety 
and invincible good humour had made him friends in the craft, 
and by the influence of Addison his Fond Husband, or The Plotting 
Sisters was revived for d’Urfey’s benefit at Drury Lane on the 
15th of June 1713. This performance, for which Pope wrote a 
prologue full of rather faint praise, seems to have eased the 
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poet’s difficulties. He died on the 26th of February 1723, and 
was buried in St James’s Churchy Piccadilly. 

Collections of his songs with the music appeared during his life- 
time, the most complete being the 1719-1720 edition (6 vols.) of 
Wit and Mirth ; or Pills to Purge Melancholy. The best known of 
the twenty-nine pieces of his which actually found their way to the 
stage were Love for Money ; or The Boarding School (Theatre Royal, 
1601), The Marriage-Hater Match'd (1692), and The Comical History 
of Don Quixote t in three parts (1694, 1694 and 1696), which earned j 
tile especial censure of Jeremy Collier. In his burlesque opera, | 
Wonders in the Sun; or the Kingdom of the Birds (1706, music by j 
G. B. Draghi), the actors were dressed as parrots, crows, &c. 

DURFORT9 a village of south-western France, formerly in the 
province of Guienne, now in the department of Tarn-et-Garonne, 
18 m. N.W. of Montauban by road. It was at one time the seat 
of a feudal lordship which gave its name to a family distinguished 
in French and English histoiy. Though earlier lords are known, 
the pedigree of the family is only clearly traceable to Arnaud 
de Durfort (/Z. 1305), who acquired the fief of Duras by his 
marriage with a niece of Pope Clement V. His descendant, 
Gaillard de Durfort, having embraced the side of the king of 
England, went to London in 1453, and was made governor of 
Calais and a knight of the Garter. 

The greatness of the family dates, however, from the l^th 
century. Guy Aldoncc (1605 -1665), marquis de Duras and 
cornte dc Rozan, had, by his wife Elizabeth de la Tour 
d’Auvergne;, sister of Marshal Turenne, six sons, three of whom 
played a distinguished part. The eldest, Jacques Henri (1625- 
T704), was governor of Franche Comte in 1674 and was created 
a marshal of France for his share in the conquest of that pro- 
vince (1675). The second, Guy Aldonce (1630-1702), comte de 
Lorges and due de Quintin (known as the due de I-orgcs), became 
a marshal of France in 1676, commanded the army in Gennany 
from 1690 to J695, and captured Heidelberg in 1693. The sixth 
son, Louis (1640 ?-i709), marquis de Blanquefort, came to 
England in the suite of James, duke of York, in 1663, and was 
naturalized in the same year. On the iqth of January 1672- 1673 
he WHS raised to the English peerage as Baron Duras of lloldenby, 
his title being derived from an estate in Northamptonshire 
bought from the duke of York, and in 1676 he married Mary, 
daughter and elder co-heiress of Sir George Sondes, created in 
that year Baron Throwley, Viscount Sondes and earl of Pever- 
sham. On the death of his father-in-law (16th of April 1677), 
Duras succeeded to his titles under a special remainder. He was 
appointed by (Charles II. successively to the command of the 
third and second troops of Horse (luards, was sent abroad on 
several important diplomatic missions, and became master of 
the horse (1679) and lord chamberlain to the queen (1680). 
In 1682 he was appointed a lord of the bed-chamlier, and was 
present at the king’s deathbed reconciliation with the Roman 
('hurch. Under James II. Fevorsham boc:amc a member of the 
l)rivy council, and in 1685 was given the chief command against 
the rebels under Monmouth (^. 7 ».), in which he mainly dis- 
tinguished himself by his cruelty to the vanquished. He was 
rewarded with a knighthood of the Garter and the colonelcy j 
of the first troop of Life Guards, and in 1686 he was appointed j 
to the command of the army assembled by King James on Black- 1 
heath to overawe the people. On James’s flight, Fevershara I 
succeeded in making his peace with William, on the intercession ! 


over a once celebrated salon and wrote several novels once 
widely read. 

The family of Durfort is represented in France now by the 
branch of Durfort-Civrac, dating from the i6th century. Jean 
Laurent (1746-1826), marquis de Civrac, married his cousm, the 
daughter of the due de Lorges ; his son, Guy Emeric Anne 
(1767-1837), due de Civrac, ^carne afterwards due de lx)rges. 
Henri, marquis de Durfort-Civrac (1812-1884), was a well-known 
politician, and was several times elected vice-president of the 
chamber of deputies. 

DURGA, or Devi (Sanskrit for inaccessible), in Hindu myth- 
wife of Siva (q.v.) and daughter of Himavat (the 
Himalayas). She has many names and many characters. As 
Durga (so named from having slain the demon Durga) she is 
warlike and ferocious, and to her in this form are offered bloody 
sacrifices, and such ceremonies as the Durgapuja and Churruk- 
puga are held in her honour (see Kali). The chief festival in 
Bengal — sometimes termed the Christmas of Bengal — celebrates 
the goddess’s birth in the sixth Hindu month (parts of September 
and October). Durga is pictured, in spite of her fierce nature, 
with a gentle face. She has ten arms, holding each a weapon, 
while her attendant lions and giants are grouped on each side. 

DURHAM, JOHN GEORGE LAMBTON, ist Easl of (1792- 
1840), English statesman, son of William Henry Lambton of 
Lambton Castle, Durham, was bom in London on the 12th of 
April 1792. His mother was Anne Barbara Villiers, daughter of 
the 4th earl of Jersey. Lambton was only five years old when by 
his father’s death at Pisa (1797) he succeeded to large estates 
in the north of England which had been in the uninterrupted 
possession of his family since the 12th century. In 1805 he went 
to Eton, and in 1809 obtained a commission in the joth Hussars. 
In 1812, while still a minor, he made a runaway match with 
Henrietta, natural daughter of I-ord Cholmondeley, whom he 
married at Gretna Green, and who died in 1815. In 1813 he 
was elected to the House of Commons as member for the county 
of Durham. Whig principles of a pronounced type were tradi- 
tional in Lambton’s family. His grandfather. General John 
Lambton, had refused a peerage in 1793 out of loyalty to Fox, 
and his father was not only one of Pitt's keenest opponents, 
but was chairman of “ The Friends of the People ” and author 
of that society’s address to the nation in 1792. Lambton 
adhered to this tradition, and soon developed opinions of an 
extremely Radical type, which he fearlessly put forward in parlia- 
ment and in the country with marked ability. His maiden 
speech in the House of Commons was directed against the foreign 
policy of Lord Liverpool’s government, who had sanctioned, 
and helped to enforce, tlie annexation of Norway by Sweden. 
In 1815 he vehemently opposed the corn tax, and in general began 
to take a prominent part in opposition to the Tories. In 1816 
he made the acquaintance of Lafayette in Paris, and narrowly 
escaped arrest for alleged complicity in his escape. In 1817 he 
began to speak on every opportunity in favour of parliamentary 
reform. 

His political position was strengthened by his marriage in 
December 1816 to Louisa Elizabeth, eldest daughter of Lord 
Grey, and as early as 1818 he was taken into the political con- 
fidence of his father-in-law and other leaders of the Whigs in 


of the queen dowager, at whose instance he received the master- 
ship of the Royal Hospital of St Catherine near the Tower 
(i(> 98). He died w'ithout issue on the 8th of April 1709. 
[See G. E. (’(ockayne), Complete Peerage, and art. in Diet. 
Nat. Biejf.] 

Jean Baptiste (1684 -1770), due de Duras, son of Jacques Henri, 
was also a marshal of France. In 1733 he resigned the dukedom 
of Duras to his son, Emmanuel Fehcite, himself receiving the 
brevet title of due de Durfort. Emmanuel Felicite (1715-1789), 
due de Duras, took part in all the wars of Ix)uis XV. and wa.H 
made a marslial of France in 1775. His grandson, Aracdee 
Bretagne Maio (1771-1838), due de Duras, is mainly known 
as the husband of Claire Louise Rose Bonne de Coetnempren 
de Kersaint (i778--i828), daughter of Armand Guy Simon de 
Coetnempren Kersaint who, as duchesse de Duw, presided 


j matters touching the leadership and policy of the party. But 
from the first Lambton lielonged to the avowedly Radical wing 
of the party, with whose aims Grey liad little sympathy ; and 
when he gave notice of a resolution in 1819 in. favour of shortening 
the duration of parliaments, and of a wide extension of the 
franchise, he found himself discountenanced by old W’higs like 
Grey, Holland and Fitzwilliara. Having warmly espoused the 
cause of Queen Caroline, Lambton ably seconded Lord Tavi- 
stock’s resolution in February 1821 censuring the government 
for their conduct towards the queen ; and in April he made his 
first great speech in the House of Commons on parliamentary 
reform, when he proposed a scheme for the extension of the 
suffrage to all holders of property, the division of the countr}' 
into electoral districts and the disfranchisement of rotten 
boroughs. He was now one of the recognized leaders of 
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the advanced Liberals^ forming a connecting link between 
the aristocratic Whig leaders and the irresponsible and often 
violent politicians of the great towns. His opposition to 
those members of his party who in 1825 were prepared for 
compromise on the question of Catholic emancipation led to his 
first conflict with Brougham, with whom he had been on terms 
of close friendship. While supporting the candidature of his 
brotlier-in-law, Lord Howick, for Northumberland in the 
elections of 1826, Lambton fought a duel with T. W. Beaumont, 
the Tory candidate, but without bloodshed on either side. Unlike 
his father-in-law, wLambton supported the ministry of Canning, 
though he had some grounds for personal grievance against the 
new prime minister, and after Canning’s death that of Lord 
(Joderich. On the advice of the latter I-ambton wds raised to 
the peerage in 1828 with the title of Baron Durham. Owing to 
his Libert principles Lord Durham was on terms of friendship 
with the duke of Sussex, and also with Prince I/jopold of Siixe- 
Coburg, who sought his advice in the difficult crisis in 1829 
when he was oiTered the throne of Greece, and who, after he 
became king of the Belgians as Leopold L, continued to corre- 
.spond with Durham as a trusted confidant ; the same confidential 
relations also existed between Durlmm and Leopold's sister, the 
duchess of Kent, and her daughter, afterwards Queen Victoria. 

In November 1830 w^hen Grey became prime minister in suc- 
cession to the duke of Wellington, Lord Durham entered the 
cabinet as lord privy seal. Parliamentary reform was in the 
forefront of the new government’s policy, and with this question 
no statesman exet^pt Lord Grey himself was more closely identi- 
fied than Durham. I'o ardent reformers in the country the 
presence in the cabinet of “ Radical Jack,’’ the name by which 
Lambton had been popularly known in the north of England, 
was a pledge that thorough -going reform would not be shirked 
by the Whigs, now in office for the first time for twenty years. 
And it was to his son-in-law that Lord Grey confided the task 
of preparing a scheme to serve as the basis of the proposed 
legislation. Full jtistice has not generally been done to the 
leading part played by Lord Durham in preparing tlie great 
Reform Act. He was the thief author of the proposals which, 
after being defeated in 1831, became law with little alteration 
in 1832. He was chairman of the famous committee of four, 
which met at his house in Cleveland Row and drew up the 
scheme submitted by the government to parliament. His 
colleagues, who were appointed mther as his assistants tlian 
as his eqiKils, were Lord John Russell, Sir James Graham and 
Lord Duncannon ; and it w^as Durham who selected Lord John 
Riissell, not then in the cabinet, lo introduce the bill in the 
House of Commons ; a selection that was hotly opposed by 
Broiigliam, whose later vindictive animoriity against Durham 
is to he traced to his having been passed over in the selection 
of the cornmittee of four. Durham w^as present with Grey at an 
audience of the king which led to the sudden dissolution of 
parliament in March 1831 ; and when the deadlock between 
the two Houses occurred over the second Reform Bill, he was the 
most eager in pressing on the prime minister the necessity for a 
creation of peers to overcome the resistance of the House of 
Lords. 

After the passing of the Reform Act, Durham, whose health 
was bad and who had suffered the loss of two of his children, 
accepted a special and difficult diplomatic mission to Russia, 
which he carried out wdth much tact and ability, though without 
accomplishing its main purpose. On his return he resigned 
office in March 1833, ostensibly for reasons of health, but in 
reality owing to his disagreement with the government’s Irish 
policy as conducted by Lord Stanley ; in the same month he was 
created earl of Durham and Viscount Lambton. His advanced 
opinions, ?n the assertion of w^hich he was too little disposed to 
consider the convictions of others, gradually alienated the more 
moderate of his late colleagues, such as Melbourne and Pal- 
merston, and even Lord Grey often found his son-in-law in- 
tractable and self-assertive ; but the growing hostility of the 
treacherous Brougham was mainly due to Durham’s undoubted 
popularity in the country, where he was regarded by many, 
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including J . S. Mill, as Grey’s probable successor in the leadership 
of the Liberal party. Durham was at this time courted by the 
youthful Disraeli, who, when Melbourne became prime minister 
in succession to Grey in 1834, declared that the Wliigs couhl not 
exist as a party without Lord Durham. Brougliam’s animosity 
became undisguised at the great l)anquet given to Lord Grey 
at Edinburgh in September 1834, wliere he made a venomous 
attack on Durliam, repeated shortly afterwards at Salisbuiy, 
and anonymously in the Edinburgh Revim\ On the oilier hand 
the strength of Durham’s position in the country was sliown 
on the occasion of his visit to Glasgow in October to receive the 
freedom of the city, when a concourse of more than a hundred 
thousand persons assembled to liear liim speak at Glasgow 
Green, and wdicrc he replied to Broughmn’s attacks at a great 
banquet held in his honour. Brougham had over-reaehtjtl 
himself; and alUiough Durham was no favourite with William 
IV. the king’s disgust with the lord chancellor was one of tlie 
principal reasons for his summary dismissal of the Whig ministry 
in 1834. When Melbourne retiirncd to power after l^'cl's sliort 
administration, Durham's radicalism and impatient temper 
excluded him from, the cabinet ; and again in 1837, on his return 
from an appointment as ambassador extraordinary in St Peters- 
burg (1835-1837), when there was some idea of his joining the 
ministry. Lord John Russell wrote : “ Ever>d.)ody, after the 
experience w'e liavc had, must doubt whether tiiere can be peace 
or harmony in a cabinet of w'hich Lord J.»urham is a ineml)er.” 

In July 1837 he resisted the entreaty of Lord Mell»ourne that 
he should undertake the government of Canada, where the 
condition of affairs had become alarming ; but a ft'w months 
later, giving way to the urgent insistence of the jirime minister 
who promised him ‘‘ the firmest and most unniiiching support *' 
of the goveniinent, he accepted the post of governor-general 
and lord high commissioner, with the almost dictatorial powers 
conferred on him by an act passed in February 1S38, by which 
the constitution of Lower (anada w'as susjicnded for two years. 
Having secured the services of (.'harles Builcr (t/, 7 >.) as first 
secrctaiy, and having with more doiil)lful wisdom appointed 
'fhomas Turton and Edward Gibbon Wala^field (</.?».) to be liis 
unofficial assistants, .Durham arrived at (^)uebec on the 2Slh 
of May 1838. Papineau’s rebellion had been cjnelled, liut the 
French Canadians W'cre sullen, the attitude of the United States 
equivocid, and the general situation dangerous, cspci:ially in 
the Lower Province where government was practically in 
abeyanc(j. Durham at once issued a ('onciliatory proclan\ation. 
His next step was to dismiss tfie cxtHuitive council of In's jine 
dcce.ssor and to ap[)oini a new one consisting of men nncommitled 
to any existing faction, a step much criticized at liome but 
generally commended on the spot. On tlie 2.Stii of June, the day 
of Queen Victoria’s coronation, he issued a proclamation of 
amnesty, from the benefit of which eight persons only of those 
who had taken part in the reln'llion were excepted ; w^hilc an 
accompanying ordinance provided for tlie transference of these 
eight excepted persons from Montreal to Bermuda, where they 
were to be imprisoned without trial. Papincau and fifteen 
other fugitives were forbidden on pain of death to return to 
Canada. In a letter of congratulation to the queen, Durham 
took credit for the clemency of his policy towards tlie rebels, 
and it was derfended on the same ground by (Charles Puller and 
by public opinion in the colony. 

In England, however, as Sfion as thc'se proceedings became 
known, Brougliam .seized the opportunity fur venting his malice 
against both Durham and the ministry. He liad already raised 
ubjeclions to the appointment of Turton and Wakv-field ; he now 
attacked the ordinance in the House of I^rds, challenging the 
legality of the clause transporting prisoners to Bermuda, where 
Durham had no jurisdiction. Melbourne and his coliofigues, 
with the honourable exception of I/ird John Russell, nja«.le little 
effort to defend the public servant to whom they had promised 
“ the most unflinching support ” ; and, although both the prime 
minister and the colonial secretarv" when first fully informed of the 
governor-general’s proceedings had hastened to assure him of 
their “ entire approval,’' tliree weeks later, cowed by Brougham’s 
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malignant invective^ they disallowed the ordinance^ and carried 
an Act of Indemnity the terms of which were insulting to Durham. 
The latter immediately resigned; but before returning to 
England he put himself in the wrong by issuing a proclamation in 
which he not only justified his own conduct in detail^ but made 
pulilic complaint of his grievances against the ministers of the 
Crown, a step that alienated much sympathy which his unjust 
treatment by the government would otherwise have called for^, 
though it was defended by men like Charles Buller and J. S. Mill. 
The usual official honours given to a returning plenipotentiary 
were not accorded to Durham on his arrival at Plymouth on the 
30th of November 1838, but the populace received him with 
acclamation. He immediately set about preparing his memorable 
“ Report on the Affairs of British North America,” which was 
said before parliament on the 31st of January 1839. This report, 
one of the greatest state papers in the English language, laid down 
the principles, then unrecognized, which have guided British 
colonial policy ever since. It was not written or composed by 
Charles Buller, as Brougham was the first to suggest, and the 
credit for the statesmanship it exhiluts is Ix)rd Durham’s alone, 
though he warmly acknowledged the assistance he had derived 
from Buller, Wakefield and others in preparing the materials on 
which it was based. With regard to the future government of 
British North America, Durham had at first inclined towards a 
federation of all the colonies on that continent, and this aim, 
afterwards achieved, remained in his eyes an ideal to be striven 
for ; but as a more immediately practical policy he advised the 
legislative union of Upper and Lower Canada, his avowed aim 
being to organize a single state in which the British inhabitants 
would be in a majority, lie further urged the creation of an 
executive council responsible to the colonial legislature; he 
advised state-aided emigration on the broadest possible scale, 
and the formation of an intercolonial railway for the development 
of the whole countrj'. Meantime Durham, who almost alone 
among the statesmen of his time saw the importance of imp)crial 
e.xpunsion, interested himself in the emigration schemes of 
Gibbon Wakefield he became chairman of the New 

Zealand Company, and was thus concerned in the enterprise 
which forestalled France in asserting sovereignty over the islands 
of Now Zealand in September 1 S39. His health, however, had long 
been failing, and he died at Cowes on the 28th of July 1840, just 
five days after the royal assent had been given to the bill giving 
effect to his project for uniting Upper and Lower Canada. 

Lord Durham filled a larger place in the eyes of his contem- 
poraries than many statesmen who have been better remembered, 
lie was in his lifetime regarded as a great popular leader ; and his 
accession to supreme political power was for some years considered 
j>robablc by many ; his opinions were, however, too extreme to 
command the confidence of any considerable party in parliament 
before 1840. That Brougham hated him and Melbourne feared 
him, is a tribute to his abilities ; and in the first Reffirm Act, of 
which he was the chief author, and in the famous Report on the 
principles of colonial policy, he left an indelible mark on English 
history. His personal defects of character did much to mar the 
success of a career, which, it must be remembered, terminated 
at the age of forty-eight. He was impatient, hot-tempered, 
hypersen.sitivc to criticism, vain and prone to take offence at 
fancied slights ; but he was also generous and unvindictivc, and 
while personally ambitious his care for the public interest was 
genuine and untiring. 

By his first wife Durham had three daughters ; by his second, 
who was a lady of the bedchamber to Queen Victoria but resigned 
on her husband’s return from Canada, he had two sons and three 
daughters. The eldest son, (Charles William, the “ Master 
Ijimbton” of Sir Thomas l^wrence’s celebrated picture, died 
in 1831 ; the second, George Frederick d’Arev (1828-1879), 
succeeded his father as 2nd earl of Durham, llie latter’s son, 
John Geoige Lambton (b. 1855), became 3rd earl in 1879. 

See Stuart J. Reid, Life and Letters of the First Earl of Durham 
(2 vols., London, 1906) ; The Gteville Memoirs, parts i. and ii. 
(London, 1874-1887) ; Richard, duke of Buckingham and Chandos, 
Memoirs of the Courts and Cabinets of William IV, and Victoria 
k2 vols., I.x>ndon, 1861) ; William Harris, History of the Radical 


Party in Parliament (London, 1S85) ; Harriet Martineau, History 
of the Thirty Years* Peace (4 vols., London, 1877) .* William Kings- 
ford, History of Canada^ vol. x. (10 vols., loronto, 1887-1898) ; 
H. £. Egerton, Short History of British Colonial Policy (London, 
1897). (R.J.M.) 

DURHAM, a northern county of England, bounded N. by 
Northumberland, E. by the North Sea, S. by Yorkshire, and W. 
by Westmorland and Cumberland. Its area is 1014-6 sq. m. 
It is wholly on the eastern slope, the western angle being occupied 
by spurs of the Pennine chain, exceeding 2300 ft. in height at some 
points on the Cumberland border. West of a line from Barnard 
Castle by Wolsingham to the neighlx>urhood of Consett the whole 
of the land, excepting narrow valleys, lies at elevations exceeding 
1000 ft. This area represents roughly one quarter of the total. 
The principal rivers rising in tliese hills are the Derwent, tributary 
to the Tyne, forming part of the county boundary with 
Northumberland, the Wear and the Tees, which forms almost 
the whole of the boundary with Westmorland and Yorkshire. 
The dales traversed by these rivers in their upper parts, though 
sufficiently strongly contrasted with the dark, ^rren moors 
surrounding them, yet partake of somewhat the same wild 
character. Lower down, however, are beautiful and fertile 
valleys, the main rivers flowing between steep, well-wooded 
banks; while the lesser streams of the coastal district have 
carved out denes or ravines on the steep flanks of which vegeta- 
tion is luxuriant. Castle Eden Dene, 7 m. N.W. of Hartlepool, is 
famous for its beautiful trees and wild flowers. The coastward 
slope is fairly steep in the northern half of the county, but it is 
steady, and the coast itself has no striking scenic features, save 
where the action of the waves upon the magnesian limestone has 
separated great masses, leaving towering fragments standing, 
and fretting the face of the rock with caverns and arches. The 
cluster of rucks named the Black Halls, 6 m. N.W. of Hartle- 
pool, best exhibits these features. Other natural phenomena 
include the Linnkirk caves near Stanhope in Weardale in which 
numerous fossils and bone.s, with evidence of habitation by man, 
have been discovered ; and the Hell Kettles, S. of Darlington, 
near the junction of the Tees and the Skerne, four cavities filled 
with water, reputed to be unfathomable, and measuring from 80 
to 120 ft. in diameter. 7 'lje water is sulphurous. 

Except in the moorlands of the west only a few .scraps of the 
county have been left in their natural state ; but these portions 
are of great interest to the student of natural history. The 
ballast-hills at Shields, Jarrow and Hartlepool, formed by the 
discharge of material from ships arriving in ballast from foreign 
countries, arc overgrown with aliens, many of which are elsewhere 
unknown in this country. Nearly fifty different species have been 
found. Stockton was almost the last retreat in England of the 
native black rat. Of the former abundance of deer, wild ox and 
boar every peat bog testifies by its remains ; the boar appears to 
have existed in the reign of Henry VI 11 ., and records of red deer 
in the county may be traced down to the middle of the 18th 
century. 

Geology . — The uplift of the l^ennine hills causes nearly all the 
stratified rocks of Durham to dip towards the east or south-east. 
Tims the oldest rocks are to be found in the west, while in 2ia.ssing 
eastward younger rocks are continually met. In the hilly district 
of Weardale and Tcesdale the C'arbonifcrous I.imestone series pre- 
vails ; this is a succession of thick bed.s of limestone with intervening 
sandstones and shales. Some of the calcareous beds are highly 
fossiliferous ; those at Frosterley near Stanhope arc full of the 
remains of corals and the stone is i)Olished as a marble. Much 
of the higher ground in the west is capped bjir Millstone Grit, as 
at Mugglcswick and Walsingham commons. The outcrop of this 
formation broadens eastward until it is covered by the Durham 
coalfield wliich occupies the centre of the county from Newcastle 
and South Shields to Barnard Castle. The Coal Measures arc about 
2000 ft. tliick and contain upwards of too scams of coal, including 
many of great importance — the Brockwell coal, Low Main coal and 
High Main coal arc some of the well-known seams. Fireclays of 
great v^ue arc obtained from beneath many of the coal seams. 
Apart from the coals, the Coal Measures are made up of beds of 
sandstone and shale, the former called “ po.st ** and the latter “ plate ” 
by the local miners. Permian magnesian limestone succeeds the 
Coal Measures on the cast, it reaches from the Tees to South Shields 
in a broad tract and occupies the coast between that town and 
Hartlepool. Remarkable concretionary forms are found in the 
Fuhvell quarries simulating honeycomb and coral structures. The 
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Stone is quarried at Marsden for the manufacture of Epsom salts; 
it is also used for lime-making and building. Fish remains are not 
uncommon in it. The sandstones and marls seen between tlie 
magnesian limestone and the Coal Measures at South Shields, 
Newbottle and several miles farther south arc usually classed as 
Permian, but they may possibly throve to belong to the lower series. 
In the south-east comer of the county, by Darlington, Stoedeton 
and Seaton Carew, the low ground is made of Triassic rocks, red 
marls and sandstones with beds of gypsum and rock salt. Coal 
Measures undoubtedly underlie the Pennian and Triassic strata. 
Normal faults traverse the district, mostly from east to west. Great 
dykes and sills of basalt lie in the Tecs valley above Middleton and 
one, the Great Whin Sill, may be followed in an easterly direction 
for over 120 m. TKe Cockfield dyke and Little Whin Sill are .similar 
intrusions of basalt. Lead mines have been extensively worked 
in the limestone districts of Weardale and Teesdale ; the limestone 
itself is quarried on a large scale for fluxing in the ironworks. 
Glacial deposits obscure the older rocks over much of the county, 
they contain travelled stones from the Pennines and Cheviots. 
Submerged forests appear off the coast at West HartUrpool and other 
points. A small patch of Silurian occurs near Cronklcy on the Tees ; 
here slate pencils were formerly made. 

Agriculture . — Near the river Tees, and in some places bordering 
on the other rivers, tiie soil is loam or a rich clay. At a farther 
distance from these rivers it is of inferior quality, with patches 
of gravel interspersed. The hills east of the line from Barnard 
Castle to Consett are covered with a dry loam, the fertility of 
which varies with its depth. West of the line the summits and 
Hanks of the hills are in great part waste moorland. Only some 
two-thirds of the total area of the county arc under cultivation, 
and nearly two-thirds of this are in permanent pasture, lliere 
are also nearly 60,000 acres of hill-pasture. Of the diminished 
area under corn crops oats occupy more than one-half, and barley 
much exceeds wheat. Nearly two-thirds of the average under 
green crops are occupied by turnips, as many cattle are raised 
and have a long-standing reputation. The cows are especially 
good yiclders of milk. The sheep are also highly esteemed, 
particularly the 'I'cesdalc breed. Those of Weardale arc small, 
but their mutton is finely flavoured. 

Mining . — The mountain limestone contains veins of lead 
ore juid zinc ore. The beds of coal in the Coal Measures have long 
been a source of enormous wealtli. The mines are among the 
most extensive and productive in the kingdom. At Sunderland 
the coal trade furnishes employment for luindrcds of vessels, 
independently of the “ keels or lighters which convey the coal 
from the termini of the railways and tramways to the ships. 
Tlie seams worked extend horizontally for mtuiy miles, and are 
from 20 to 100 fathoms beneath the surface. The Frosterlcy 
marble has been quarried for many centuries near Stanliope for 
decorative purposes, in Durliarn cathedral and elsewhere taking 
the place of Purbeck marble, while in modern houses it is used 
chiefly for chimney-pieces. Ironstone is worked in the neighbour- 
hood of Whickham and elsewhere. Excellent slate is quarried 
at several places. The ncighbourliood of Wolsingham abounds 
in fine millstones. The Newcastle grindstones are procured at 
Gateshead Fell ; and firestone for building ovens, furnaces and 
the like is obtained in various parts of Durham, and exported 
in considerable quantity. 

Other Industries . — The manufacturing industries are extensive, 
and all are founded upon the presence of coal, of whicii, more- 
over, large quantities arc exported. The industrial and mining 
districts may be taken to lie almost wholly east of a line from 
Darlington Uirough Bishop Auckland to Consett. Textile indus- 
tries are not carried on to any great extent, but a large number of 
hands are employed in the manufacture of machines, appliances, 
conveyances, tools, &c. Of this manufacture the branch of ship- 
building stands first ; the yards on the Tyne are second only to 
those on the Clyde, and the industry is prosecuted also at Sunder- 
land, the Hartlepools and Stockton-on-Tees. The founding 
and conversion of metal stands next in importance ; and other 
industries include the manufacture of paper, chemicals (chiefly 
on the Tyne), glass and bottles and earthenware (at Gateshead 
and Sunderland). The output of limestone is greater than that 
of any other county in the United Kingdom. As regards iron, the 
presence of the coal and the proximity of the Cleveland iron 
district of North Yorkshire enable the county to produce over 
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one million tons of pig-iron annually, though the output of iron 
from within the county itself is inconsiderable. There is a large 
production of salt from brine. The sea fisheries of Sunderland 
and Hartlepool are valuable. 

Communications. — ^Railway communication is provided en- 
tirely by the North Eastern company. The main line runs 
northward through Darlington, Durlmm and Gateshead, and 
there are a large number of branches through the mining and 
industrial districts, while the company also owns some of the 
docks. From Stockton to Darlington ran the railway engineered 
by George Stephenson and opened in 1825. The chief ports of 
Durham are Jarrow and South Shields on the Tyne, Sunderland 
at the mouth of the Wear, Seaham Harbour, Hartlepool East 
and West and Stockton-on-Tces. 

Administration attd Population. — Durham is one of the 
Counties Palatine, the others being Lancashire and Cheshire. 
The area of the ancient county is 649,352 acres, and that of 
the administrative county 649,244 acres. There were formerly 
three outlying portions of the county, known as North Durham 
(including Norhamshirc and Islandshire), Bedlingtonsliire and 
Crayke. ITiesc were attached to tlie county as having formed 
parcels of the ancient “ patrimony of St Cuthbert,” of which the 
land between Tyne and Tees was the chief portion. The popula- 
tion in 1891 was 1,016,454 and in 1901 1,187,361. The birth- 
rate is much above, the death-rate also above, but the percentage 
of illegitimacy considerably below, the average. The county is 
divided into 4 wards. The following arc municipal boroughs : 
Darlington (pop. 44,511), Durham, city (14,679), Gateshead, 
county borough (109,888), Hartlepool (22,723), Jarrow (34,295), 
South Shields, county borough (97,263), Slock ton-on-'Jees 
(51,478), Sunderland, county borough ( 146,077), West Hartlepool 
(62,627). "The other urban districts may be distributed so as to 
indicate roughly the most populous and industrial districts : 

1. In tlie Tyne district (where Gateshead, Jarrow and South 
Shields are the chief centres) — Blaydon ( 19,623), Felling (22,467), 
llcbburn (20,901), Ryton (8452), Whickham (12,852). 

2. North-western ^strict- • Annfield Plain (12,481), Benfield- 
side (7457), Consett (9694), Leadgate (4657), 'J'anfield (827C), 
Stanley (13,554). 

3. Durliam and Bishop Auckland district (continuation south 
of the preceding) — Bisliop Auckland (11,969), Brandon and 
Byshottles (15,573), Crook (11,471), Shildon and East Thickley 
(11,759), Spennymoor (16,665), Tow Law' (4371), Willing ton 
{7887). 

4. Durham and Sunderland district (N.E. of preceding)- • 
Hetton (13,673), Houghton-le-Spring (7858), Seaham Harbour 
(10,163), South w'ick-on-W ear (12 ,643). The towmship of Chesler- 
le-Strect (11,753) is also in this district. 

ITie only other urban districts are Barnard Castle (4421) in 
Teesdale and Stanhope (1964) in Weardale^ Durliam is in the 
north-eastern circuit, and assizes are held at Durham. It has one 
court of quarter sessions and is divided into 16 petty sessional 
divisions. All the boroughs hav'c separate commissions of the 
peace. The ancient county, w'hich is in the diocese of Durham, 
excepting part of one parish in tliat of York, contains 243 ecclesi- 
astical parishes wholly or in part. Tliere are 288 civil parishes. 
The county is divided into eight parliamentary divisions, each 
returning one member — Jarrow, Cheslcr-le-Slreet, Houghton-le- 
Spring, Mid, North-west, Barnard Castle, Bishop Auckland, 
South-east. It also includes tlie parliamentary borough of 
Sunderland, returning two members, and llic boroughs of 
Darlington, Durham, Gateshead, Hartlepool, South Shields 
and Stockton-on-Tees, returning one member each. Among 
educational establishments there may be mentioned tlie i.ni- 
versity and the grammar school in the city of Durham, and the 
Roman Catholic college of Ushaw near Durham. 

History. — ^After the death of Ida in the 6th century the 
kingdom of Northumbria was divided into the two states of 
Bemicia and Dcira, separated from each otlier by the Tees, the 
latter including the district afterwards known as Durham. 
The post-conquest palatinate arose by a process of slow growth 
from the grant of land made by Egfritli to St Cuthbert on his 
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election to the sec of Lindisfame in 684. On the transference of 
the see to Chester-le-Street in the 9th century, Guthred the Dane 
endowed it with the whole district between the Tyne and the 
Wear, stretching west as far as Watling Street, a grant confinned 
by Alfred ; and when in 995 the see was finally established 
at Durliam, the endowment was again largely enriched by 
various donations. Durham continued, however, to form part of 
the earldom of Northumbria, and not until after the purchase 
of the earldom by Bishop Walcher in 1075 did the bishops begin 
to exercise regal rights in their territory. The term palatinus 
is applied to the bishop in 1293, and from the 13th century on- 
wards the bishops frequently claim such rights in their lands 
as the king enjoys in his kingdom. At the time of the Conquest 
the bishop’s possessions included nearly all the district between 
the Tees and the Tyne, except Sadbcige, and also the outlying 
districts of Bedlingtonshire,Norhamshire,Islandshire and Crayke, 
together with Hexhamshire,the city of Carlisle, and partof Teviot- 
dale. Henry I. deprived the bishopric of the last three, but in 
compensation made over to it the vills of Biirdon, Aycliffe and 
Carlton, hitherto included in the earldom of Northumberland. 
The wapentake of Sadberge also formed part of the earldom of 
Northumberland ; it was purchased for the see by Bishop 
Pudsey in 1189, but continued an independent franchise, with 
a sej)arate sheriff, coroner and court of pleas. In the 14th 
century Sadberge was included in Stockton ward and was itself 
divided into two wards. The division into the four wards of 
Chester-le-Stroct, Darlington, Easington and Stockton existed 
in the i3lh century, each ward having its own coroner and a 
three-weekly court corresponding to the hundred court. The 
diocese was divided into the archdeaconries of Durham and 
Northumberland, 'llie former is mentioned in 1072, and in 1291 
included the deaneries of Chester-le-Street, Auckland, Lanchester 
and Darlington. 

Until the 15th century the most important administrative 
ofih'er in the palatinate was the stcAvard. Other officers were the 
shcrifT, the coroners, the chambeilain and the chancellor. The 
palatine exchequer was organized in the latb centun^ The 
palatine assembly repnjscnted the whole county, and dealt 
chiclly with fisc'al questions. The bishop’s council, consisting of 
the cleigy, the sheriff and the barons, regulated the judicial 
affairs, and later produced the Chancery and the courts of 
Admiralty and Marshalsea. The prior of Durham ranked first 
among the l)ishop’s barons. He had his owm court, and almost 
exclusive jurisdiction over liis men. The quo warranto proceed- 
ings of 1293 exhibit twelve lords enjoying niore or less extensive 
franchises under the bishop. The repeated efforts of the crown to 
check the powers of the palatinate bishops culminated in 1536 in 
the Act of Resumption, which deprived the bishop of the power to 
pardon offences against the law or to appoint judicial officers ; 
indictments and legal processes were in future to run in the name 
of the king, and offences to be described as figainst the peace of 
the king, not against that of the bishop. In 1596 restrictions 
were imposed on the powers of the chancciy’^, and in 1646 the 
palatinate w-as formall)' abolished. It was revived, however, 
after the Restoration, and continued with much the same power 
until the act of 1S36, which provided that the palatine jurisdic- 
tion should in future be vested in the crown. There were ten 
palatinate barons in the 12th century, the most important being 
the Hiltons of Hilton Castle, the Bulmers of Brancepeth, the 
(lonycrs of Sockbume, the Hansards of Even wood, and the 
Lumleys of Lumley Castle. The Nevilles owned large estates in 
the county ; Rahy Castle, their principal seat, w^as built by John 
de Neville in 1377. Owing to its isolated position the palatinate 
took little part or interest in any of the great rebellions of the 
Norman and Plantagenet period. During the Wars of the Roses 
Heniy VI. passed through Durham, and the novelty of a royal 
visit procured him an enthusiastic reception. On the outbreak of 
the (Treat Rebellion Durham inclined to support the cause of the 
parliament, and in 1640 the high sheriff of the palatinate 
guaranteed to supply the Scottish anny with provisions during 
their stay in the county. In 1642 the earl of Newcastle formed 
the western counties into an association for the king’s sendee, but 


in 1644 the palatinate was again overrun by the Scottish army, 
and after the battle of Marston Moor fell entirely into the hands 
of the parliament. 

Durham lias never possessed any manufactures of importance, 
and the economic history of the county centres round the growth 
of the mining industry, which employed almost the whole of 
the non-agricultural population. Stephen possessed a mine in 
Durham which he granted to Bishop Pudsey, and in the same 
century colliers are mentioned at Coundon, Bishopwearmouth 
and Sedgefield. Cockfield Fell was one of the earliest Landsale 
collieries in Durham. Edward III. issued an order allowing coal 
dug at Newcastle to be taken across the Tyne, and Richard IT. 
granted to the inhabitants of Durham licence to export the 
produce of the mines, without paying dues to the corporation of 
Newcastle. Among other early industries lead-mining was 
carried on in the western part of the county, and mustard was 
extensively cultivated. Gateshead had a considerable tanning 
trade and shipbuilding was carried on at Jarrow. 

In 1614 a bill was introduced in parliament for securing 
representation to the county and city of Durham and the borough 
of Barnard Castle. The movement was strongly opposed by the 
bishop, as an infringement of his palatinate rights, and the 
county was first summoned to return members to parliament in 
1654. After the Restoration the county and city returned two 
members each. By the Reform Act of 1832 the county returned 
two members for two divisions, and the boroughs of Gateshead, 
South Shields and Sunderland acquired representation. The 
boroughs of Darlington, Stockton and Hartlepool returned one 
member each from 1868 until the Redistribution Act of 1885. 

Anliqmlies , — To the Anglo-Saxon period arc to be referred 
portions of the churches of Monk Wcarnioulh (Sunderland), 
Jarrow, Escornb near Bishop Auckland, and numerous sculptured 
crosses, two of which are in situ at Aydiffe. The best remains of 
the Norman period are to be found in Durham cathedral and in 
the castle, also in some few parish churches, as at Pitting ton and 
Norton near Stockton. Gf the Early English period are the 
eastern portion of the cathedral, the fine churches of Darlington, 
Hartlepool, and St Andrew, Auckland, Sedgefield, and portions of 
a few other churches. The Decorated and Perpendicular periods 
are very scantily represented, on accounf., as is supposed, of the 
incessant wars between England and Scotland in the 14th and 
15th centuries. The principal monastic remains, besides those 
surrounding Durham cathedral, arc those of its su Inordinate 
house or “ cell,” Finchale Priory, beautifully situated by the 
Wear. The most interesting castles are those of Durham, Raby, 
Brancepeth and Barnard. There are ruins of castelets or 
peel-towers at Daldcn, Ludworth and Langley Dale. The 
hospitals of Sherbum, Grcatham and Kepyer, founded by early 
bishops of Durham, retain but few ancient features. 

Sec W. Hutchinson, History and Antiquiiics of the County Palatine 
of Durham (3 vols., Newcastle, 1783-1794) ; R. Surtees, History and 
Antiquities of the County Palatine of Durham (4 vols., London, 1816- 
1840) ; B. Bartlei, The Bishoprick Garland^ Collection of Legends^ 
Songs f Ballads of Durham (London, 1834) ; J. Rainc, History 

and Antiquities of North Durham (l^ndon, 1852) : Perry and 
Herman, Illustrations of the Medieval Antiquities of the County of 
Durham (Oxford, 1867) ; G. T. Lapslcy, The County Palatine of 
Durham (New York, <N:c., 1900) ; Victoria County History^ Durham. 
Sere also the Surtees Society's i*ublications, and Transactions of the 
A rchiteclural Society of Durham and N orthumherland. 

DURHAM, a city and municipal and parliamentary borough, 
and the county town of Durham, England, 256 m. N. by W. from 
London, on the North Eastern railway. Pop. (1901) 14,679. 
Hie nucleus of the site is a narrow, bold peninsula formed by a 
bend of the river Wear, on which stand the cathedral and the 
castle. The city, however, extends both E. and W. of this. 

The position of tlie cathedral of St Cuthbert, its west end 
rising immediately from the steep wooded bank of the river, is 
surpassed in beauty by no other English cathedral, 

Its foundation arose from the fact that here, after 
wandering far over the north of England, the monks of Lindis- 
fame rested with the body of St Cuthbert, which they had 
removed from its tomb in fear of Danish invaders. This was in 
995. Soon afterwards a church was built by Bishop Ealdhune, 
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and the see was removed hither from Lindisfame. The peninsula 
was called Dunholme (Hill Island), which in Norman times was 
softened to Duresme, whence Durham. It is said that the 
monks of Lindisfame, knowing the name of the place where they 
should find retreat, but ignorant of its situation, were guided 
hither by a woman searching for her cow, and the bas-relief of a 
cow on ^e north wall of the church commemorates this incident. 
In 1093 Ealdhune’s church was rebuilt by Bishop Carilef, who 
changed the early establishment of married priests into a Bene- 
dictine abl^ey. The grand Norman building in which his designs 
were carried out remains with numerous additions. The stone- 
vaulting is particularly noteworthy. The choir contains the 
earliest work, but Carilcf*s eastern apses made way for the 
exquisite chapel of the Nine Altars, with its rose windows and 
beautiful car\'ing, of late Early English workmanship. The 
nave is massive Norman, with round pillars ornamented with 
surface-carving of various patterns. The western towers are 
Norman with an Early English superstructure. The famous 
Galilee chapel, of the finest late Norman work, projects from the 
west end. The central tower is a lofty and graceful Perpendicular 
structure. Other details especially worthy of notice are the 
altar screen of r. 1380, and the curious semi-classical font-cover 
of the 17th century. 'J'here is a fine sanctuary-knocker on the 
north door. The cloisters arc of the early part of the 15th 
century. The chapter-house is a modern restoration of tlie 
original Norman structure, a very fine example, w^hich was 
destroyed by James Wyatt c, 1796, in the course of restoration of 
which much was ill-judged. The cathedral library, formerly the 
dormitory and refectories of tiie abbey, contains a number of 
curious and interesting printed books and MSS., and the porhible 
altar, vestments and other relics found in St Cuthbert's grave. 
I'be Galilee contains the supposed remains of the Venerable 
Bede, Tlie total length of the aithcdral w'ithin is 496^ ft., the 
greatest height within (except the lantern) 74 J ft., and the height 
of the central tower 218 ft. The diocese of DurhatTi covers the 
whole coimlA' excepting a small fragment, and also very small 
parts of Northumberland and Yorkshire. 

The naturally strong position selected for the resting-placf' 
of St Cuthbert's remains was possibly artificially fortified also, 

CMtit Conqueror 

caused the erection of a castle to the north of the 
cathedral across tlie neck of the peninsula. Of this there remain 
a beautiful crypt-chapel, and a few details incorjjoraled in later 
work. Other interesting portions are the Norman galler)', 
with its fine arcade, Bishop Hatfield's hall of c. 1350, a recon- 
struction of the previous Norman one by Bishop Pudsey, and 
the Black Staircase of fine 'woodwork of the 17th century. The 
keep is a modern reconstruction. The castle, with the exception 
of some apartments used by the judges of assize, is appropriated 
to the uses of Durham University. On the peninsula are also 
the churches of St Mary le Bow in the North Bailey and St Mary 
the Less, the one a 17th-century building on a very ancient site, 
possibly that on which the first church rose over St Cuthbert's 
remains ; the other possessing slight traces of Norman work, 
but almost completely modernized. Of other churches in 
Durham, the site of St Oswald is apparently pre-Norman, and 
the building contains Norman work of Bishop l^udsey, also 
some fine early 15th-century woodwork. St Margaret's and 
St (jiles* churches show work of the same period, and the second 
of these has earlier portions. 

Several of the streets of Durham preserve an appearance of 
antiquity. Three of the bridges crossing the Wear are old, that 
of Framwellgatc having been built in the 13th century' and 
rebuilt in the 15th. In the neighbourhood of the city certain 
sites are of interest as adding detail to its history'. To the soutli 
on Maiden Hill there is an encampment, occupied, if not con- 
structed, by the Romans. Immediately \V. of Durham is 
Neville's Cross, of which little remains. The battle of Neville's 
Cross was fought in 1346, resulting in the defeat of the invading 
Scots by the English under Lord Neville and Henry Percy. 
The Scots had encamped at Beaurepaire or Bearpark, where a 
few mins mark the site of the county residence of the priors of 


Durham, which had suffered from previous invaders. On the 
Wear below Durham is the priory of Einchale (1196), of which 
there are considerable remains of Early ICnglish date and later, 
but in the main Decorated. The valley of the Wear in the 
neighbourhood of Durham is vrell wooded and picturesque, but 
there are numerous collieries on the uplands abo^'e it, and the 
beauty of the county is marred. 

Among educational establishments in Durham the university 
stands first. The earliest connexion of the ecclesiastical fo\inda- 
tion at Durham with an actual educational foundation 
was made by Prior Richard de Hoton (1290-1308), 
who erected a hall in Oxford for students from Durliam, 
who had previously enjoyed no such provision. In 1380 Bishop 
Hatfield refounded this hall as Durham College, which became 
Trinity College (see Oxford) on a new foundation (1555) when 
the possessions of the abbey of Durham had been surrendered 
in 1540, after which Durham College surv'ived as a secular 
foundation only for a few years. Henry VI IT. had the unful- 
filled intention of founding a college in Durham, and a similar 
attempt failed in the time of the Commonweal th. In 1831 the 
scheme for a college was projected by the chapter ; on act of 

1832 specified the foundation as a university, and in Michaelmas 

1833 its doors were opened. The first warden, Jind a prime 
mover in the scheme of foundation, was Archdeacon Charles 
Thorp (d. 1862). In 1837 the university received ils charter 
from William JV. The dean and cha|)ter of the cathedral arc 
governors, and the bishop of Durham is visitor, but the active 
management is in tlv; liands of the warden, senate and convoca- 
tion. The system and life of the university arc broadly similar 
to those of the greater universities of Oxford and (‘aml>ridge. 
Proctorial administration is carried on In' two proctors annuallv 
nominated by the warden. Among ilie various resid(^nlial 
divisions of the university may be inentiorjcd Bishop Hatfield's 
Hall (1846), whicli, through its endowment, by means of such 
methods of economy as provision for all meals iti common, 
IxTmils men of limited means to become students. I'hc degree 
for bachelor of arts is awarded after two j)ublic examinations, 
and may be taken in two years, with a total of six months' 
residence jn each year. Special examinations are provided for 
candidates w'ho seek honours, and those who obtain honours 
are admissible, after a certaiu period, to the maslersliii) of arts 
without further examination, but in other east?s further 
examination must have been taken, or an essay presented as a 
qualification for this degree. A theological course is provided 
for bachelors ol the i]ni\'er.sily, tl)t).sc v.Jio have passed ii similai 
course elsewhere, or mm-graduates aged nincieen wlio liave 
passed a certaiji standard of examination. Instruction in civil 
engineering and mining was established as early os 1877, but 
was subsequently given uj) ; and in 1871 the university and the 
North of England Institute of Mining and Mechanical Engineers 
co-operated to found the college of pliysical science at Newcastle- 
upon-Tyne, which provides siu:h instruction and was incor- 
porated with the university in 1874. The college of medicine 
at Newcastle has been in connexion with Durham University 
since 1852, and the professors there tire professors of the univer- 
sity. In 1895 degrees for women were eslabli.shed, and in 1889 
a hostel was opened for the accommodation of women, who may 
take any course of instruction except the theological. In 1889 
musical degrees were instituted, and a professorship was founded 
in 1897. Among other subjects may be mentioned the granting 
of degrees in hygiene, and of diplomas in public health and 
education (see J. T. Fowler, Durham Vnivcrsiiy, uniform with 
series of (Allege Histories ; London, 1904). 

The grammar school was refounded i)y Henry VIII. out of tlic 
monastic school. It is a fiourishiiig institution on the lines of 
the public schools, aiid has “ king’s scholarships " Umuhle in 
the school, and scholarships and exhibitions tenahle at the 
universities. 'Fhere are also a dioc’esan trainini? coIlt;ge for school- 
masters and mistresses, and a high school for girls ; and 4 m. 
W. of the city is the great Roman Catholic C'ollcge of St Culhbert, 
Ushaw, the representative of the old college at Douai. Here arc 
preserved the magnificent natural history collections of Charles 
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Waterton. Other buildings worthy of notice in Durham are 
the town-halb a 16th-century building reconstructed in 1851, 
the police station^ and the guildhall, the shire hall and county 
buildings, and the county hospital. There are ironworks and 
manufactures of hosiery, carpets and mustard in the city. The 
parliamentary borough returns one member. The corporation con- 
sists of a mayor, 6 aldermen and 18 councillors. Area, 1070 acres. 

History of the City. — 'Fhe foundation of the city followed on 
that of the church by the monks of Lindisfame at the close of 
the 10th century. The history of the city is closely associated 
with that of the palatinate of Durham. The bishop of Durlmm 
among other privileges claimed a mint in the city, which, accord- 
ing to Boldon Book, rendered ten marks yearly until its value 
was reduced by that established by Henry IT. at Newcastle, 
and it was temporarily abolished by the same king. The earliest 
charter, dated 1179 or it 80, is a grant of exemption from toll 
merchet and heriot made by Bishop Hugh Pudsey and confinned 
by Pope Alexander, liefore that time, however, the monks had a 
little borough at Elvet, which is divided from Durham by the 
Wear and afterwards became part of the city. In 1183 the city 
was at farm and rendered sixty marks. It was at first governed 
by a bailiff appointed by the bishop, but in 1565 Bishop Pilking- 
ton ordained that the government should consist, in addition to 
the bailiff, of one alderman and twelve assistants, the latter to 
continue in office for life, and the former to be chosen every year 
from among their number. This form of government was re- 
placed in 1602, under the charter of Bishop Matthew, by that of 
a mayor, 12 aldermen and 24 burgesses, the aldermen and bur- 
gesses forming a common council and electing a mayor every 
year from among the aldermen . This was confirmed by J ames I. , 
i)ut in 1684 the corporation were obliged to resign their charters 
to Di.shop (Jrew, who granted them a new one, probably reserving 
to himself a right of veto on the election of the mayor and alder- 
men. At the time of the Revolution, however. Bishop Matthew’s 
charter was revived, and continued to be the governing charter of 
the city until 1770, when, owing to dissensions as to the election 
of the common council, the number of aldermen was reduced to 
four and the charter Ijecame void. No mayor or aldermen were 
elected for ten years, but in 1780 Bishop Egerton,on the petition 
of theburgesses, granted them a new charter, which was practically 
a confirmation oif that of 1602, and remained in force until the 
Municipal Reform Act of 1835. Being within the county 
palatine, the city of Durham sent no members to parliament, 
until, after several attempts beginning in 1614, it was enabled 
by an act of 1673 ^ return two members, which it continued to 
do until 1885, when by the Redistribution of Seats Act the 
number was reduced to one. 

The coiporatioii of Durham claim their fair and market rights 
under Bishop Pudsey ’s charter of 1179, confirmed in 1565, as 
a weekly market on Saturday and three yearly fairs on the feasts 
of St Cuthbert in September and March and on Whit Monday, 
each continuing for two days. In i6fo the bishop of Durham 
brought a suit in chancery against the burgesses and recovered 
from them the markets and fairs, which he afterwards leased to 
the corporation for a rent of £20 yearly until they were pur- 
chased from the Ecclesiastical Commissioners in i860. Durham 
has never been noted for any particular trade ; and the attempts 
U> introduce the manufacture of cloth and wool in the 17th and 
i8th centuries w'ere failures. The manufacture of carpets was 
begun in 1814. 

DURHAM, a city and the county-seat of Durham county, 
North Carolina, U.S.A., in a township of the same name, 25 m. 
N.W. of Raleigh. Pop. (1890) 5485 ; (1900) 6679, of whom 
2241 were negroes ; of the township (1890) 10,420 ; ( 1900) 19,055. 
Adjacent to the city and also in the township are East Durham 
and West Durham (both unincorporated), which industrially 
are virtually part of the city. Durham is served by the Southern, 
the Seaboard Air Line, the Norfolk 8: Western, and the Durham 
A' Southern railways, the last a short line at Apex and Dunn, 
N. C., connecting respectively with the main line of the Seaboard 
and the Atlantic Coast Line railways. Durham is nearly 
surrounded by hills. Its streets are shaded by elms. The city 
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is the seat of Trinity College (Methodist Episcopal, South), 
opened in 1851 as a normal college, growing out of an academy 
called Union Institute, which was established in the north- 
western part of Randolph county in 1838 and was incorporated 
in 1841. In 1852 the college was empowered to grant degrees ; 
in 1856 it became the property of the North Carolina Conference 
of the Methodist Episcopal Church, South ; in 1859 it received 
its present name ; and in 1892 it was removed to a park near 
Durham, included in 1901 in the corporate limits of the city. 
A new charter was adopted in 1903, and a law school was organ- 
ized in 1904. The college has received many gifts from the Duke 
family of Durham. In 1908 its endowment and property were 
valued at about $1,198,400, and the number of its students was 
288. Although not officially connected with the college, the 
South Atlantic Quarterly ^ founded by a patriotic society of the 
college and published at Durham since 1902, is controlled and 
edited by members of tlie college faculty. The North Carolifia 
Journal of Education and the Papers of the Trinity College 
Historical Society also are edited by members of the college 
faculty. The Trinity Park school is preparatory for the college. 
Near the city are Watts hospital (for whites) and Lincoln hospital 
(for negroes). Durham’s chief economic interest is in the manu- 
facture of granulated smoking tobacco, for which it became 
noted after the Civil War. In the city are two large factories 
and store houses of the American Tobacco Company. The 
tobacco industry was founded by W. T. Blackwell (1839-1904) 
and Washington Duke (1820-1905). The city also manufactures 
cigars, cigarettes, snuff, a fertilizer having tobacco dust as the 
base, cotton goods, lumber, window sashes, blinds, drugs and 
hosiery. Durham has a large trade with the surrounding region. 
The town of Durham was incorporated in 1869, and became 
the county-seat of the ncwly-erectcd county in 1881, and in 1899 
was chartered as a city. Its growth is due to the tobacco and 
cotton industries. In the Bennett house, at Durliam Station, 
near the city. General J. E. Johnston surrendered on the 26th 
of April 1865 the Confederate army under his command to 
General W. T, Sherman. 

DURIAN (Malay, dtiriy a thorn), the fruit of Durio zibethinus, 
a tree of tlie natural order Bombaccae, which attains a height 
of 70 or 80 ft., has oblong, tapering leaves, rounded at the base, 
and yellowish-green flowers, and bears a general resemblance to 
the elm. The durio is cultivated in Sumatra, Java, Celebes 
and the Moluccas, and northwards as far as Mindanao in the 
Philippines ; also in the Malay Peninsula, in Tenasscrim, on the 
Bay of Bengal, to 14° N. lat., and in Siam to the 13th and 14th 
parallels. The fruit is spherical, and 6 to 8 in. in diameter, 
approaching the size of a large coco-nut ; it has a hard external 
husk or shell, and is completely armed with strong pyramidal 
tubercles, meeting one another at the base, and terminating 
in sharp thorny points ; these sometimes inflict severe injuries 
on persons upon whom the fruit may chance to fall when ripe. 
On dividing the fruit at the joins of the carpels, where the spines 
arch a little, it is found to contain five oval cells, cacli filled with 
a cream-coloured, glutinous, smooth pulp, in which are em- 
bedded from one to five seeds about the size of chestnuts. The 
pulp and the seeds, which latter are eaten roasted, are the edible 
parts of the fruit. With regard to the taste of the pulp, A. R. 
Wallace remarks, “ A rich butter-like custard, highly flavoured 
with almonds, gives the best idea of it, but intermingled with it 
come wafts of flavour that call to mind cream-cheese, onion-sauce, 
brown slieriy and other incongruities ; ... it is neither acid, 
nor sweet, nor juicy, yet one feels the want of none of these 
qualities, for it is perfect as it is.” The fruit, especiidly when not 
fresh from the tree, has, notwithstanding, a most offensive smell, 
w'hich has been compared to that of rotten onions or of putrid 
animal matter. The Dyaks of the Sarawak river in Borneo 
esteem the durian above all other fruit, eat it unripe both 
cooked and raw, and salt the pulp for use as a relish wi& rice. 

Sec Linschoten, Discours of yoyage. 7 , bk. i. chap, jr, p. 102, 
fol. (London, 159^ ; Bickmorc, Travels in the East Indian Archi- 
pelago^ p. 9Z (z8o8) ; Wallace, The Malay Archipelago (3rd ed., 
1872). 
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DURIS9 of Samos, Greek historian, according to his own 
account a descendant of Alcibiades, was bom about 540 b.c. 
He must have been born and passed his early years in exile, 
since from 353 to 324 Samos was occupied by Athenian cleruchs, 
who had expelled tiie original inhabitants. He was a pupil of 
Theophrastus of Eresus, whom he met at Athens. When quite 
young, he obtained a prize for boxing at the Olympic games ; 
a statue by Hippias was set up in commemoration of his victory 
(Pausanias vi. 13. 5). He was for some time despot of his native 
island. Duris was the author of a comprehensive historical 
work (*Tcrroptat).-on Ilcllenico-Macedonian history, from the 
battle of Leuctra (371) down to the death of Lysimachus 
(281), which was largely used by Diodorus Siculus. Other works 
by him included a life of Agathoclcs of Syracuse, the annals 
(S/ooi) of Samos chronologically arranged according to the lists 
of the priests of Hera, and a number of treatises on literary and 
artistic subjects. Ancient authorities do not appear to have 
held a very high opinion of his merits as a historian. Plutarch 
(Peridesy 28) expresses doubt as to his trustworthiness, Dionysius 
of Halicarnassus (De compos, verborum, 4) speaks disparagingly 
of his style, and Photius (cod. 176) regards the arrangement of 
his work as altogether faulty. Cicero (ad AtU vi. 1) accords 
him qualified praise as an industrious writer. 

Fragments in C. W. Muller, Frag. Hist. CMvaec. ii. 446, where 
tiic passage of Pausanias referred to above and the date of Duris’s 
victory at Olympia are discussed.. 

DORKHEIM, a town of Gennany, in the Bavarian Palatinate, 
near the foot of the Hard! Mountains, and at the entrance of 
the valley of the Isenach, 15 m. N.W, of Spires on the railway 
Monsheim-Neustadt. Pop. 6300. It possesses two Evangelical 
churches and one Roman Catholic, a town hall occupying the 
site of the castle of the princes of Leiningen-TIartcnbuiTg, an 
antiquarian and a scientific society, a public library and a high 
school. It is well known as a health resort, for the grape cure 
and for the baths of the brine springs of Philippshalle, in the 
neighbourhood, which not only supply the bathing establishment, 
but produce considerable quantities of marketable salt. There 
is a brisk trade in wine and oil ; tobacco, glass and paper are 
manufactured. 

As a dependency of the Benedictine abbey of Limburg, which 
was built and endowed by Conrad 11 ., Diirkheim or Thurnigheim 
came into the possession of the counts of Leiningen, who in the 
14th century made it the seat of a fortress, and enclosed it with 
wall and ditch. In the three following centuries it had its full 
share of the military vicissitudes of the Palatinate ; but it was 
rebuilt after the French invasion of 1689, and greatly fostered 
by its counts in the beginning of next century. In 1794 its new 
castle was sacked by the French, and in 1849 it was the scene of 
a contest between the Prussians and the insurrectionists. The 
ruins of the Benedictine abbey of Limburg lie about i m. S.W. 
of the town ; and in the neighbourhood rises the Kastanienberg, 
with the ancient rude stone fortification of the Heidenmaucr or 
Heathen’s Wall. 

DURLACH, a town of Germany, in the grand-duchy of Baden, 
2j m. by rail from Carlsruhe, with which it is connected by a 
canal and an avenue of poplars, on the left bank of the PRnz, at 
the foot of the vineyard-covered 'Phurmberg, which is crowned 
by a watch-tower and to the summit of which a funicular railway 
ascends. Pop. (1905) 6207. It possesses a castle erected in 
1565 and now used as barracks, an ancient town hall, a church 
with an excellent organ, a high-grade school, an orphan asylum, 
and in the market-place a statue of the margrave Charles II. 
It has manufactures of sewing-machines, brushes, chemicals, 
tobacco, beer, vinegar and chicory ; and considerable trade in | 
market produce. 

Durlach was bestowed by the emperor Frederick II. on the 
margrave Hermann V. of Zahringen as an allodial possession, 
but afterwards came into the hands of Rudolph of Habsburg. 
It was chosen as his residence by the margrave Carles II. in 1565, 
and retained this distinction till the foundation of Carlsruhe 
in 1715, though it was almost totally destroyed by the French 
in 1688. In 1846 it was the seat of a congress of the Libexal ] 
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party of the Baden parliament ; and in 1849 it was the scene 
of an encounter between the Prussians and the insurgents. 
Reichenb^h the mechanician, and E. L. Posselt (1763-1804) 
the historian, were natives of the town. 

See Fcciit, Geschicltte der Stadt Durlach (TlcicU-lherj;, 1869). 

DUROC, GfiRAUD CHRISTOPHE HICHEL, due de Frioul 
(1772-1813), French general, was bom at Pont a Mousson 
(Meurthe ct Moselle) on the 25th of October 1772. The son of 
an officer, he was educated at the military schools of his native 
town and of Chalons. He was gazetted second lieu tenant 
(artillery) in the 4th regiment in 1793, *ind advanced steadily 
in the service. Captain l 3 uroc became aide-de-camp to Napoleon 
in 1796, and distinguished himself at Isonzo, Brenta and Gradisca 
in the Italian campaigns of 1796-^7. He served in Egypt, and 
was seriously wounded at Aboukir. His devotion to Napoleon 
was rewarded by complete confidence. He became first aide-de- 
camp (1798), general of brigade (1800), and governor of the 
Tuileries. After the battle of Marengo he was sent on missions 
to Vienna, St Petersburg, Stockholm and Copenhagen. As grand 
marshal of the Tuileries he was responsible for llie measures 
taken to secure Napoleon’s personal safety wlielher in France 
or on his campaigns, and he direc ted the minutest details of tlie 
imperial household. After Austcrlitz, where he commanded 
the grenadiers in the absence of General Oudinot, he was em- 
ployed in a series of important negotiations with Frederick 
William of Prussia, with the elector of Saxony (December 1S06), 
in the incorporation of certain states in the (Confederation of 
the Rhine, and in the conclusion of the armistice of Znaim 
(July 1808). In 1808 he was created duke of Friuli, and after 
the Russian campaign he became senator (1813). He was in 
attendance on Napoleon at the battle of Bautzen (2oth-2ist May 
1813) in Saxony, when he was mortally wounded, and ilied in a 
farmhouse near the Imttleficid on the 23r(l of May. Napoleon 
bought the farm and erected a monument to his memory. Duroc 
was buried in the Invalides. 

The chief source for Duitx’s biotjnijihy is tlic Mtwiicur (^ist of 
May 1797, 24th of October 179S, 30th of May 1813, lS:( 

DUROCHER, JOSEPH MARIE ELISABETH (1817-1858), 
French geologist, was born at Rennes on the 31st of May 1817. 
Educated at the £colc Polylechniq;^o and ficole dcs 3 \Iine.s in 
Paris, he qualified as a mining engineer. Early in his career he 
travelled in the northern parts of Europe to study the metalli- 
ferous deposits, and he contributed the articles on geology, 
minemlogy, metallurgy and chemistry to Paul Gaimiird’s 
Voyages de la Commission scicrdifiquc du nordy en Scatfdinavie, 
en Laponie, an Spilzherg rt aux Ferae, pendant les annees 
1S40. In 1844 he btM'ame professor of geology and mineralogy 
at Rennes. TIis attention was now largely directed to the study 
of the artificial production of minerals, to the n^.ctamorphism of 
rocks, and to the genesis of igneous rocks. In 1857 he published 
his famous Essai de petrelogie comparre, in whicli he expressed 
the view that the igneous rocks have been derived from two 
magmas which coexist beneath the solid crust, and are respect- 
ively acid and basic. He died at Rennes on the 3rd of December 
1858. 

DURR A (also written dour ah, dhura, &c. ; Arabic for a pearl, 
hence a grain of corn), a cereal grass, Sorghum vulgare, extensively 
cultivated in tropical and semi-tropical countries, where the grain, 
made into bread, forms an important article of diet. In non- 
Arabic-speaking countries it is known by other names, such as 
Indian or African millet, pearl millet, Guinea corn and Kaffir corn. 
In India it is called jowari, jowarec, jawari, ike. (Hindi, jawdrt). 

DURUY, JEAN VICTOR (1811-1894), French historian and 
statesman, was bom in Paris on the nth of September 1811. 
The son of a workman at the factory of the Gobelins, he was at 
first intended for his father’s trade, ])ut succeeded in passing 
brilliantly through the Ecole Normale Superieure, where he 
studied under Michelet, whom he accompanied as secretary in his 
travels through France, supplying for him at the ]?!f:ole Normale 
in 1836, when only twenty-four. Ill-health forced him to resign, 
and poverty drove him to undertake that extensive scries of 
school textbooks which first brought him into public notice. 
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He devoted himself with ardour to secondary school education, 
holding his chair in the College Henri IV. at Paris for over a 
quarter of a century. Already known as a historian by his 
Histoire Jcs Romains et des peuples soumis d leur domination (2 
vols., JS43-1844), he was chosen by Napoleon HI. to assist him in 
his life of Julius Caesar, and his abilities being thus brought under 
the emperor’s notice, he was in 1863 appointed minister of 
education. In this position he displayed incessant activity, and 
a desire for broad and liberal reform which aroused the bitter 
hostility of the clerical partj^. Among his measures may be 
cited his organization of higher education (“ enseignement 
sp6cial ”), his foundation of the “ conferences publiqnes,” which 
have now become universal throughout France, and of a course of 
secondary education for girls by lay teachers, and his introduc- 
tion of modern history and modem languages into the curriculum 
both of the lycics and of the colleges. He greatly improved the 
state of primary education in France, and proposed to make it 
compulsory and gratuitous, but was not supported in this project 
by the emperor. In the new cabinet that followed the elections 
of 1869, Duruy was replaced by Louis Olivier Bourbeau, and was 
made a senator. After the fall of the Empire he took no part in 
politics, except for an unsuccessful candidature for the senate in 
1876. From 1881 to 1886 he served as a member of the ('onscil 
Supd'rieur de Tlnstruction Publique. In 1884 he was elected to 
the Academy in succession to Mignet. He died in Paris on the 
25th of NovemlKJr 1894. 

As a historian Duruy aimed in his earlier works at a graphic 
and picturesque narrative which should make his subject popmlar. 
His fame, however, rests mainly on the revised edition t)f his 
Roman history, which appeared in a greatly enlarged form in 
7 vols. under the title of Histoire des Romains depuis les temps les 
plus recules jusqud la mart de Theodose (1879-1885), a really 
great work ; a magnificent illustrated edition was published 
from 1879 to 1885 (English translation by \V. J. Clarke, in 6 
vols., 1883-1886), Mis Histoire des (Irecs, similarly illustrated, 
appeared in 3 vols. from 1886 to 1891 (English translation in 
4 vols., 1 892). 1 Ic was the editor, from its commencement in 1846, 
of the Histoire utiiverselle, publiee pat une sociHi de professeurs 
et de savants, for which he himself wrote a Histoire sainte 
d’apr<^s la Bible,” ” Histoire grecqiic,” ” Histoire romainc,” 
“ llisloire du moyeii Rgc,” ** Histoire des temps modernes,” and 
” Abr6gc de rhistoire de France.” His other works include 
Atlas historique de la France accompapic d'un volume de lexte 
(1849) ; Histoire de Ftance de 14s J d jSjj (1856), of which an 
expanded and illustrated edition appeared as Histoire de France 
depuis Vinvasion des harhares dans la Gaule romainc jusqu^d nos 
jours (1892); Histoire populairc de la France (1862-1863); 
Histoire populaire contemporaine de la France (1864-1866); 
Causeries de voyage (1864) ; and Introduction ginirale d rhistoire 
de France (1865). 

\ mrinoir by Erni\st Lavisse appeared in 1895 under the title of 
Vn Mimstre : Vietof Duruy. See also the notice by Jules Simon 
(1895), and Porttaits et souvenirs by S. Monod (1897). 

DU RYER, PIERRE (1606-1658), French dramatist, was born 
in Paris in 1606. His earlier comedies are in the loose style of 
Alexandre Hardy, but after the production of the Cid (1636) he 
copied the manner of Corneille, and produced his masterpiece 
Schtole, probably in 1644 (the date generally given is 1646). 
Alcionk (1638) was*'so popular that the abbe d’Aubigiiac knew it 
by heart, and Queen Clinstina is said to have had it read to her 
three times in one day. Du Ryer was a prolific dramatist. 
Among his other works may be mentioned Saul (printed 1642), 
and a comedy, Lf 5 Vendanges de Suresnes (1635 or 1636). He 
died in Paris on the 6th of November 1658. 

DUSE» ELEANORA (1859- ), Italian actres-s, was bom at 

Vigevano of a family cf actors, and made her first stage appear- 
ance at a very early age. The hardships incident to touring with 
travelling companies unfavourably affected her health, but by 
1885 she was recognized at home as Italy's greatest actress, and 
this \'ordict was confirmed by that of all the leading cities of 
Europe and America. In 1893 she made her first appearances 
in New York and in London. For some years she was closely 


associated with the romanticist Gabriele d’Annunzio, and 
several of his plays, notably La Ciitd morta (1898) and Francesca 
da Rimini (1901), provided her with important parts. But some 
of her great successes during the ’eighties and early ’nineties — 
the days of her chief triumphs — ^were in Italian versions of such 
plays as La Dame aux camelias, in which Sarah Bernhardt was 
already famous ; and Madame Duse’s reputation as an actress 
was founded less on her ” creations ” than on her magnificent 
individuality. In contrast to the great French actress she 
avoided all ” make-up ” ; her art depended on intense natural- 
ness rather than stage effect, sympathetic force and poignant 
intellectuality rather than the theatrical emotionalism of the 
French tradition. Her dramatic genius gave a new reading to 
the parts, and during these years the admirers of the two leading 
actresses of Europe practically constituted two rival schools of 
appreciation. Ill-health kept Madame Duse off the stage for 
some time ; but though, after 1900, it was no longer possible for 
her to avoid ” make-up,” her rank among the great actresses of 
history remained indisputable. 

See also a biography by L. Rasi (1901) ; A. Symons, Studies in 
Seven Arts (1906). 

DUSSEK, JOHANN LUDWIG (1761-1812), Bohemian pianist 
and composer, was bom at Czaslau, in Bohemia, on the 9th of 
February 1761. His father, Johann Joseph Dussek, a musician 
of high reputation, was organist and choir-master in the collegiate 
church of Czaslau, and several other members of the family were 
distinguished as organists. Under the careful instruction of his 
father he made such rapid progress that he appeared in public as 
a pianist at the age of six. A year or two later he w'as placed 
as a choir lx)y at the convent of Iglan, and he ol)tained his first 
instruction in counterpoint from Spenar, the choir-master. 
When his voice broke lie entered on a course of general study, 
first at the Jesuits’ college, and then at the university of Prague, 
where he took his bachelor’s degree in philosophy. During his 
rurriciiliim of two and a hfilf years he had paid unremitting 
attention to the practice and study of his art, and had received 
further instruction in composition from a Benedictine monk. 
In 1779 he was for a short time organist in the church of St 
Rom bail t at Mechlin. At the close of his engagement he pro- 
ceeded to TTolland, where he attained great distinction as a 
pianist, and was employed by the sladiholdcr as musical in- 
structor to his family. While at the Hague he published his first 
works, several sonatas and concertos for the piano. He liad 
already composed at the age of thirteen a solemn mass and 
several small oratorios. In 1783 he visited Hamburg, and placed 
himself under the instruction of Philip Emmanuel Bacli. After 
spending two years in Litluiania in the service of Prince Radziwill, 
he went in 1786 to Paris, where he remained, with the exception 
of a short period spent at Milan, until the outbreak of the 
Revolution, enjoying the special patronage of Marie Antoinette 
and great popularity with the public. In Milan he appeared 
not only as a pianist but also as a player of the harmonica, an 
instrument which was much sought after on account of its 
novelty in those days. Towards the close of 1789 he removed 
to London, where on the 2nd of March 1790 he appeared at 
Salomon’s concerts, and he married a daughter of Dominico Corri, 
herself a clever harpist and pianist. Unfortunately he was 
tempted by the large sale of his numerous compositions to open a 
music-publishing warehouse in partnership with Montague (!orri, 
a relative of his wife. The result was injurious to his fame and 
disastrous to his fortune. Writing solely for the sake of sale, 
he composed many pieces that were quite unworthy of his genius ; 
and, as he was entirely destitute of business capacity, bankruptcy 
was inevitable. In 1800 he was obliged to flee to Hamburg to 
escape the claims of his creditors. Some years later he was 
attached in the capacity of musician to the household of Prince 
I-ouis Ferdinand of Prussia, with whom he formed an intimate 
friendship. On the death of his patron in 1806 he passed into the 
service of the prince of Iscnburg as court musician. In 1809 he 
went to Paris to fill a similar situation in the household of Prince 
Talleyrand, which he held until his death on the 20th of March 
1812. 
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Dussek had an important influence on the development of 
pianoforte music. As a performer he was distinguished by the 
purity of his tone^ the combined power and delicacy of his touchy 
and the facility of his execution. His sonatas, known as The 
Invocation, The Farewell and The Harmonic Elegy, though not 
equally sustained throughout, contain movements that have 
scarcely been surpassed for solemnity and beauty of idea. 

See also Alexander W. Thayer’s articles in Dwight’s Journal of 
Music (Boston, x86i). 

DOSSELDORF, a town of Germany, in the Prussian Rhine 
provmce, on the right bank of the Rhine, 24 m. by rail N. by W. 
from Cologne. Pop. (1885) 115,190; (1895) 175 . 9^5 5 (1905) 
252,630. Diisseldorf is one of tlie handsomest cities of western 
Germany. Its situation on the great mid<£uropcan waterway 
and as the junction of several main lines of railway has 
largely favoured its rapid growth and industrial development. 
It is the principal banking centre of the Westphalian coal and 
iron trade, and the favourite residence of the leading merchants 
of the lower Rhine. 

The city consists of five main portions — the Altstadt, the original 
town with narrow, irregular streets ; the Karlstadt, dating from 
1787 and so called after the electoral prince (Charles Theodore; 
the Neustadt, laid out between 1690 and 1716 ; and the Fried- 
richstadt and the Konigstadt, of recent formation. In addition, 
the former villages of Pempelfort, Oberbilk, Unterbilk, Flingcrn 
and Dcrendo^jjjl^ave been incorporated and form the outer suburbs 
of the town proper. On the south side the town has been 
completely metamorphosed by the removal of the Koln-Mindncr 
and Bcrgisch-Maerkisch stations to a central station lying to 
the east. The site thus gained was converted into new 
boulevards, while the railway to Neiiss and Aix-la-Chapelle 
was diverted through the suburb of Bilk and thence across 
the Rhine by an iron bridge. A road bridge (completed 1898, 
2087 ft. long), replacing the old bridge of boats, carries the 
electric tram-line to Crefeld. The town, with the exception of 
the Altstadt., is regularly built, but witliin its area arc numerous 
open grounds and piildic squares, which prevent the regularity 
of its plan degenerating into monotony : the market-place, with 
the colossal bronze statue of the elector John William, the parade, 
the Alice Strasse, the Kdnigs Allee, and the Kdnigs I’latz may 
l3e specially mentioned. Of the thirty-seven churches, of which 
twenty-six are Roman Catholic, the most noticeable are : — 
St Andrew’s, formerly the Jesuit and court church, with frescoes 
by J. Iliibner (1806-1882), E. Dcger (1809-1885), and II. Miicke 
(i8o6-i89i),and tlie embalmed bodiesof several Rhenish electors; 
St Lambert’s, with a tower 180 ft. high and containing a monu- 
ment to Duke William (d. 1 592) ; Maximilians, with frescoes by 
J. A. N. Settegast (1813-1890); the Romanesque St Martin’s, 
and the new Gothic church of St Mary. Besides the old ducal 
palace, laid in ruins by the French in 1794, but restored in 1846, 
the secular buildings comprise the government oflices, the post- 
office in Italian style, the town hall on the market square, the 
law courts, the municipal music hall, the municipal theatre, 
the assembly hall of the Rhenish provincial diet, an Italian 
Renaissance edifice erected in 1879, academy of art (x88i ; 
in pure Renaissance), tlie industrial art museum (1896), the his- 
torical museum, and the industrial art school. The town also 
possesses a library of 50,000 volumes, several high-grade schools, 
and is the seat of a great number of commercial and intellectual 
associations ; but to nothing is it more indebted fur its celebrity 
than to the Academy of Painting. This famous institution, 
originally founded by the elector Charles Theodore in 1 767, was re- 
organized by King Frederick William III. in 1822, and has since 
attained a high degree of prosperity as a centre of artistic culture. 
From 1822 till 1826 it was under the direction of Cornelius, 
a native of the town, from 1826 to 1859 under Schadow, and 
from 1859 to 1864 under E. Bendemann (1811-1889). From 
Bendemann’s resignation it continued in the hands of a body 
of curators till 1873, when Hennann IVisliccnus (1825-1899) of 
Weimar was chosen director. The noble collection of paintings 
which formerly adorned the Diisseldorf gallery was removed 
to Munich in 1805, and has not since been restored ; but there 
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is no lack of artistic treasures in the town. The academy 
possesses 14,000 original drawings and sketches by the great 
masters, 24,000 engravings, and 248 water-colour copies of Italian 
originals ; the municipal gallery contains valuable specimens 
of the local school ; and tlic same is the case with the Scliiilte 
collection. The principal names are Cornelius, Lessing, the 
brothers Andreas and Oswald Achenbach, A. Baur (b. 1835), 
A. Tidemand (1814-1876), and L. Knaus (b. 1829). An annual 
exhibition is held under the auspices of the Art Union ; and the 
meml)ers of the Artists’ Society, or Malkasien, as they arc called, 
have annual festivals and masquerades. 

The towm is embellished with many handsome monuments — 
notably a bronze statue of Cornelius, by A. I^onndorf (b. 1835), 
an equestrian statue of the emperor William I. (1896), and a 
large bronze grt^up in front of the assembly hall of tJie diet, 
representing the river Rhine and its chief tributaries. In the 
suburb of Bilk there are the Floragartcn and Volksgarten, the 
astronomical observatory and the harbour. Extensive quays 
afford accommodation for vessels of deep draught, and the trade 
with the Dutch cities and with London has been tliereby greatly 
enhanced. Within recent years Diisseldorf has made remarkable 
progress as an industrial centre. The first place is occupied by 
the iron industries, embracing foundries, furnaces, engineering 
and machine shops, ike. N ext come cotton spinning and weaving, 
calico printing, yarn-spinning, dyeing and similar textile branches, 
Iwjsides a variety of other industries. 

A little to the nortli of the town lies the village of Diisselthal, 
with Count von der Recke-Volmerstein's establishment for 
liomcless children in the former Trappist monastery, and in the 
.suburb of Pempelfort is the JUgcrhoj, the residence at one time 
of Prince Frederick of Prussia, and afterwards of the prince of 
Ilohenzollern-Sigmaringcn. 

Dus.seldorf, as the form of tfie name — the village on the Diissel 
— clearly indicates, was long a place of small consideration. In 
1288 it was raised to the rank of a town by C oiint Adolf of Berg ; 
from his successors it obtained various privileges, and in 1385 was 
chosen as their residence. After it had suffered greatly in the 
Thirty Years’ War and the War of the Spanish Succession, it 
recovered its prosperity under the patronage of the electoral 
prince John William of the Palatinate, who dw'clt in the castle 
for many years before his death in 1716. In 1795 the town, after 
a violent Iximbardment, was surrendered to the I'rench ; and 
after the peace of Luneville it was deprived of its fortifications. 
In 1805 it became the capital of the Napoleonic duchy of Berg ; 
and in 1815 it passed with the duchy into Prussian possession. 
Among its celebrities are Johann Georg and Friedrich Heinrich 
Jacobi, Heinrich Heine, Vamhagen von Ensc, Peter von Cor- 
nelius, Wilhelm Camphausen and Heinrich von Sybel. 

See H. Fcrbcr, Historische Wandernn{i dunk die alte Stadt Diisseldorf 
(Diisseldorf, 1889-1890); Brandt, Stndien ziir Wirtschafts- und Ver- 
wallunfisgcsrhii hle dcr Stadt Diisseldorf (Diiss»’ldorf, 1902) ; and local 
Guide by Bone. 

DUSSERAH, or Dasara, a Hindu new-moon festival (.some- 
times called Maha-navami), held in October, and specially 
connected with ancestral worship. In the native states, sucli 
as My.sorc, the rajas give puldic entertainments lasting for ten 
days, and especially invite European officials to the festivities, 
which include horse-racing, athletic contests, and l)an(|ucts. 

Sw J. A. Dubois, Hindu Manners^ Customs and Ceremonies, p. 577, 

DUST, earth or other matter reduml to fine dry and powdery 
particles ; the word is Teutonic and appears in such various 
fonns as the Dutch duisi, Danish dyst, for the dust of flour or 
meal, and in the older forms donst ; the modern German Dunst, 
vapour, probably preserves the original form and meaning, 
that of something whidi can be blown about by the. wind. 

Atmospheric Dust. — 'J'he presence of dust in the atmosphere 
has probably been known from the earliest ages, us prehistoric 
man must have had plenty of opportunities of noticing it lighting 
up the patlis of sunbeams that penetrated his dark caves, yet it 
is only of recent years that it has become the subject of scient ific 
observation. P'ormerly it was considered as simply matter in 
the wrong place, the presence of wliich had to be tolerated, but 
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'was supposed to serve no useful purpose in nature. It was not 
till the year 1880 that atmospheric dust came under scientific 
investigation, when it soon became evident that it played a 
most important part in nature, and that instead of being a 
nuisance to be got rid of, it added much to the comforts and 
pleasures of life. 

The atmosphere is composed of a number of gases which have 
a nearly constant proportion to each other, and of vaiying 
proportions of water vapour. This vapour, constantly rising 
from land and sea, mixes with the gases in the atmosphere and 
so long as it remains vapour is invisible, but when it becomes 
cooled by the actual processes in nature the vapour tends to 
condense to the liquid condition and form cloud particles. 
Jlefore 1 880 it had always been assumed tliat when this condensa- 
tion took place, the vapour molecules simply combined with 
each other to form the little globules of water, but J. Aitkcn 
showed that vapour molecules in the atmosphere do not combine 
with each other, that before condensation can take place there 
must be some solid or liquid nucleus on which the vapour mole- 
cules can combine, and that the dust in the atmosphere forms 
the nuclei on which the water -vapour molecules condense. 
Iwery cloud particle being grown round a dust nucleus thus 
lias a dust particle in it. The presence of dust in the atmosphere 
allows the condensation of the vapour to take place whenever 
the air is cooled to the saturation point, and if there were no 
(lust present the condensation would not take place till the air 
was cooled far below that point, and become highly super- 
saturated ; and when it did take place the condensation would 
be violent and result in heavy rain-drops without the formation 
of what we know as cloud. This might be in some ways an 
advantage, but living in such supersaturated air would have 
many disadvantages. The supersaturated air having no dust 
to condense on would condense on our clothes, the inside and 
outside walls of our dwellings, and on every solid and liquid 
surface with which it came in contact. 

Many of the dust particles in the atmosphere which form the 
nuclei of condensation arc extremely minute, so small as to be 
beyond the powers of the microscope, and at first sight it might 
appear to be impossible to get any reliable information as to 
their numbers. Jlut Aitken, having .shown that water vapour 
must have a nucleus to condense on, saw that this placed in our 
hands the means of counting the dust particles in our atmosphere, 
und in 1888 showed how it could be done. As water vapour 
in the air condenses on the dust particles present and forms 
cloud particles, he showed that all that would be necessary 
would l)c to cause the dust particles to become centres of con- 
densation, when they would be so increased in size as to come 
within the range of an ordinary magnifying lens, and that by 
('ounting the cloud particles it would be possible to determine 
the number of dust particles. To carry out this idea the air 
uTulcr examination was placed in an air-tight receiver and 
saturated with w'ater vapour. It was then expanded by an air- 
pump, and in this way cooled and condensation produced, 'fhe 
cloud particles so formed were allowed to fall on a micrometer 
and their numlxir counted by the aid of an ordinary short- 
focussed lens. (Certain precautions are necessary in carrying 
out this process. There must not be more than 500 particles 
per cubic centimetre of air, or all the particles will not form 
nuclei, and will not therefore be thrown down as cloud particles. 
When the number in the air tested exceeds that figure, the dusty 
air must be mixed with such a quantity of dustless air as wiU 
reduce the number below 500 per c.c., and the correct number 
in the air tested is obtained by allowing for the proportion of 
dustless air to dusty air, and for the expansion necessary for 
cooling. 

'rh;)usands of tests of the atmospheric dust have been made 
with this instrument at many places over the world, and in no 
part of it has dustless air been found ; indeed it is very rare to 
find air with less than too particles per c.c., whilst in most 
country places the numbers rise to thousands, and in cities such 
as Ix>ndon and Paris the number may be as high as 100,000 to 
150,000 per c.c. 


The sources of dust particles in the atmosphere are numercni8« 
In nature volcanoes supply a large quantity, and the meteoric 
matter constantly falling towards the earth and becoming 
dissipated by the intense heat produced by the friction of the 
atmosphere keep up a constant supply. Laige quantities of dust 
are also raised from the surface of the earth by strong winds, from 
dusty roads and dry soil, and there is good reason for supposing 
that large quantities of sand are carried from the deserts by the 
wind and transported great distances, the sand, for instance, 
from the desert of Africa being carried to Europe. It is, however, 
to artificial causes that most of the dust is due. The burning of 
coal is the principal source of these, not only when the coal is 
burned with the production of smoke, but also when smokeless, 
and even when the coal is first converted into gas and burned in 
the most perfect forms of combustion. It results from this that 
while in the air over the uninhabited parts of the earth and over 
the ocean the number of particles is small, being principally 
produced by natural causes or carried from distant lands, they are 
much more numerous in inhabited areas, especially in those 
where much coal is burned. It is evident that if there were not 
some purifyinj^ process in nature there would be a tendency for 
the dust particles to increase in numbers, because though some 
dust particles may fall out of the air, many of them are so small 
they have but little tendency to setrie, but by becoming centres 
of cloud particles they are carried downwards to the earth, and, 
further, these when showering down as rain tend to wash the others 
out of the atmosphere. We may therefore look on all unin- 
habited areas of the earth as purifying areas, and their purify- 
ing power seems to depend partly on their extent, but principally 
on their rainfall. The following tabic illustrates the purifying 
effect of some of these areas obtained from the results of hundreds 
of observations. The areas referred to are : (i) Mediterranean 
Sea, the observations being made on the south coast of France 
on the air blowing inshore ; (2) the Alps, the observations being 
made on the Rigi Kulm ; (3) the Highlands of Scotland, the 
observations being made at various places ; and (4) the Atlantic 
Ocean, the observations being made on the west coast of 
Scotland, when the wind blew from the ocean. 
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These numbers are all low for atmospheric dust, much lower than 
in air from inhabited areas. On the Kigi Kulm, for instance, the 
number was sometimes over 10,000 per c.c. when the wind was 
from inhabited areas and the sun causing ascending currents ; 
and at the same place as the Atlantic air was tested the numbers 
went up to over 5000 per c.c. when the wind blew from the 
inhabited areas of Scotland, though the distance to the nearest 
was over 60 m. 

E. D. Fridlandcr^ made many observations on the dust of the 
atmosphere with the same instrument as employed by Aitken. 
In crossing the Atlantic he got no low numbers, always over 
2000 per c.c., but in the Gulf of St Lawrence he got a reading as 
low as 280 per c.c. In crossing the Pacific the lowest obtained 
was 245, in the Indian Ocean 243, in the Arabian Sea 280, in 
the Red Sea 383, and in the Mediterranean 875 per c.c. He 
has also made observations in Switzerland. The lowest number 
obtained by him was in the air at the top of the Bieshom, 13,600 ft. 
above sea-level, where the number was as low as 157 per c.c. 
Professor G. Melander^ of Helsingfors studied the dust in 
the atmosphere. His observations were made in Switzerland, 
Biskra in the Sahara, Finland, the borders of Russia, and in 
Norway ; but in none of these places were low numbers observed. 
The minimum numbers were over 300 per c.c., while maximum 
numbers in some cases went high. 

Aitken when observing on the Rigi Kulm noticed during some 

* ** Atmospheric Dust Observations from various parts of tlie 
World,*’ Quart. Journ. Roy, Met, Soc, (July 1896). 

* La Cofidensation de la vapeur d*eau dans V atmosphere (Helsingfors, 

*897). 
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conditions of weather that there was a daily variation in the | 
number of particles, a maximum near the hottest part of the day | 
and a minimum in the morning, and attributed the rise in the | 
numbers to the impure air of the valleys rising on the sun-heated ! 
slopes of the mountain or driven up by the 
wind. A. Rankin, at the Ben Nevis observa- 
tory, also observed this daily variation, and his 
observations also indicate a yearly variation 
at that station, the numbers being highest in 
March, April and May. This may possibly 
be due to small rainfall in these months, 
but more probably to the fact that south- 
easterly winds blow more frequently during these months 
on Ben Nevis than at any other season, and these winds bring 
the impure air from the more densely inhabited parts of the 
country. 

Without atmospheric dust not only would we not have the 
glorious cloud scenery we at present enjoy, but we should ha\ e no 
haze in the atmosphere, none of the atmospheric effects that 
delight the artist. The white haze, the blue haze, the tender 
sunset glows of red, orange and yellow, would Jill be absent, and 
the moment the sun dipped below the horizon the eartli would be 
in darkness ; no twilight, no after-glows, such as those given some 
years ago by the volcanic dust from Knikatoa : none of the 
poetry of eventide. Why, it may be asked, is this so ? Simply 
because all these are due to matter suspended in the air, to dust. 
Water has no such effects as long as it is a vapour, and if it 
condensed without the presence of dust, the particles would be far 
tO(j few to give any appreciable effect and too hea^y to remain in 
suspension. 

Turning now to the investigations on this point, Aitken has 
shown that there is no evidence to indicate that water vapour has 
any hazing effect, and shows that the haze is entireh* due to dust, 
the density of the haze increasing with the increase in the number 
of dust particles in the air, and also with the relative humidity ; 
but the humidity does not act as vapour, but by condensing on 
the dust and increasing the size of the particles, as it is not the 
amount of vapour present but the degree of saturation that 
affects the result ; the more saturated the air, the more vapour 
is condensed on the particles, they so become larger and their 
hazing effect increased. 

'J'he relation of haze or transparency of the air to the number of 
<.lust particles was obscr\'ed on five visits to the Rigi Kulm. The 
visibility of Hochgerrach, a mountain 70 m. distiint from the 
Rigi, was used for estimating the amount of haze when the air w^as 
clear. During the visits this mountain was visible thirteen times, 
and it was never seen except when the numlier of particles was 
low. On eight occasions the mountain was only one-half to one- 
fifth hazed, and on these days the number of particles was as low 
as from 326 to 850 per c.c. It was seen five times when the 
number was from 950 to 2000 per c.c., but the mountain on these 
occasions was only just visible, and it was never seen when the 
number w'as a little over 2000 per c.c. 

It has been pointed out that the relative humidity has an 
effect on the dust by increasing the size of the particles and so 
increasing the haze. It was therefore necessai*}^ in working out 
the dust and haze observations made at the different places to 
arrange all the obser\'ations in tables according to the wet-bulb 
depressions at the time. All the observations taken when the 
wet-bulb depression was between 2® and 4° were put in one table, 
all those when it was between 4° and 7® in another, and all 
those when it was over 7® in a third. It should he here noted 
that when the dust particles were counted and the wet and dry 
bulb observations taken, an estimate of the amount of haze was 
also made. 'Ibis was done by estimating the amount of haze on 
a mountain at a known distance. Suppose the mountain to be 
25 m. distant, and at the time to be one-half hazed, then the limit 
of visibility of the mountain under the conditions would be 
50 m., and that was taken as the number representing the trans- 
parency of the atmosphere at the time. In the tables above 
referred to along with the number of particles was entered the 
limit of visibility at the time ; when this w'as done it was at once 


seen that as the number of particles increased the limit of visi- 
bility decreased, as w'ill be seen from the following short table 
of the Rigi Kulm observations wben the wet-bulb depression 
was l^etwccn 2® and 4®. 


Date. 

Lowest 

Number. 

Highest 

NuinlxT. 

Mean 

N umber. 

Limit of 
Visibility in 
Miles. 

C. 

lyth May iSoi 
22nd May i88y 
lOth May 18^3 

428 

434 

1225 

Oyo 

850 

2(HK) 

559 

O42 

iyi2 

] 00 1 

40 1 

75 » 


When the numl)er of particles i.s multiplied by the limit of visi- 
bility in the tables a fairly constant number C'. is obtained ; see 
preceding table. All the observations taken at the different 
places were treated in a similar manner and the means of idl the 
obsert’ations at the different humidities were obt«iincd, and the 
following ta1)lc gives the mean values of C. at the different wet- 
bulb depressions of all the observations made at the different 
places. 


Wet-bulb depression . 

2 *Mo 4 " I 4*^107*^ 

7" and over 

Mean values of t\ . 

70,058 j u>5,545 

141,148 


From the above lal>lc it will be seen that as the dryness of the 
air increased it required a larger number of particles to produce 
a complete haze, nearly double the numl»er l)eing reciuired when 
the wet-bulb depression was over 7® thiin when it was only from 
2® to 4®. 'Jo find the number of particles required to produce a 
complete haze, that is, to render a mountain just invisible, all that 
is necessary is to multiply the aboi e constant C. by 160,930, the 
number of centimetres in a mile, when this is done with llu^ 
observations made in the West Highlands we get the numbers 
given in the following tal)le : — 


WvU bii j I » de])ression . 


j" to 4*" 
y'-' to 10'’ 


• XunibiT ol J\i.rticlcs to 
])rodiicc a coii)])lct»: hazr. 

1 .2.500.000. 000 

17.100.000. 000 
' 22,^»oc»,oou,ooo 


The above table gives the number of particles of atmospheric 
dust in a column of Jiir having a section of one centimetre square, 
at the different humiclitie.s, required to product* a complete haze, 
that is, to make :i distant oliject invisihle, and is of course quite 
independent of the length of the column. 

In making these dust and transparency obserx'ations three 
things were noted: 1st, the number of particles; 2nd, the 
humidity; and 3rd, the limit of visibility. Fnmi the results above 
given, it is evident that if we now know Jiny two of these we can 
calculate the third. Suppose we know the limit of visibility and 
the humidity, llicn the number of particles can be calculated by 
the aid of the above tables. 

To shoAv the hazing effects of dust it is not, however, necessary 
to use a dust counter. Aitken for some years made observations 
on the haze in the air at Falkirk by simply noting the direction 
of the wind, the wet-bulb depression at the time, and the trans- 
parency of the air. Falkirk is favourably situated for such 
observations, owing to the peculiar distribution of the population 
surrounding it. The w^hole area from west, north-west to north, 
is very thinly populated, w'hile in jill other directions it is den.sely 
populated. It was found that the air from the thinly inhabited 
parts, that is, the north-west quadrant, was nine times deare r 
than the air from other directions w'ith the same wct-biilh 
depression, and that the density of the haze was directly pro- 
portional to the density of the population of the area from wliich 
the wind blew, 'fhese obser\'ations also showed that the trans- 
parency of the air increases with the dry ne.ss, being 3-7 times 
clearer when the wet-bulb depression i.s 8® than when^ it is only 
2®, and that the air coming from the densely inhabited parts 
is about 10 times more hazed than if there were no inhabitants in 
the country. (J- A.*; 
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DUTCH EAST INDIA COMPANY, THE {OosHndische Vereenigde 
Maaischappij), a body founded by a charter from the Nether- 
lands states-gencral on the 20th of March 1602. It had a double 
purpose ; first to regulate and protect the already considerable 
trade carried on by the Dutch in the Indian Ocean, and then to 
help in prosecuting the long war of independence against Spain 
and Portugal. Before the union between Portugal and Spain in 
1580-81, tlie Dutch had been the chief carriers of eastern produce 
from Lisbon to northern Europe. When they were shut out from 
the Portuguese trade by the Spanish king they were driven to 
sail to the East in order to make good their loss. Unsuccessful 
attempts were made to find a route to the East by the north 
of Europe and Asia, which would have been free from interference 
from the Spaniards and Portuguese. It was only when these 
failed that tlie Dutch decided to intrude on the already well- 
known route by the ( ape of Good Hope, and to fight their way 
to the Spice Islands of the Malay Archipelago. A first expedition, 
commanded by Cornelius Jloutman, a merchant long resident at 
Ijsbon, sailed on the 2nd of April 1595. It was provided with 
an itinerary or book of sailing instructions drawn up by ]an 
Huyghen van Linschoten,’ a Dutchman who had visited (loa. 
The voyage was marked by many disasters and losses, but the 
survivors who reached the Texel on their return on the 20th of 
August 1597 brought back some valuable cargo, and a treaty 
made with the sultan of Bantam in Jav'a. 

These results were sufficient to encourage a great outburst of 
commercial adventure. Companies described as “ Van Feme ” — 
that is, of the distant seas — were formed, and by 1602 from sixty 
to seventy D\itch vessels had sailed to Hindustan and the Indian 
Archipelago. On those distant seas the traders could neither 
be controlled nor protected by their native government. They 
fought among themselves as well as with the natives and the 
Portuguese, and their compclition sent up prices in the eastern 
markets and brought them down at home. Largeh^ at the 
suggestion of Jan van Oldenbarncveldt, and in full accordance 
with tlio economic principles of the time, the states-gcneral 
decided to combine the existing separate companies into one 
united Dutch East India Company, which could discharge 
the functions of a government in those remote seas, prosecute 
the war witli Spain and Portugal, and regulate the trade. A 
capital estimated variously at a little above and a little under 
6,500,000 florins, was raised by national subscription in shares of 
3000 florins. The independence of the states which constituted 
the United Netherlands was recognized by the creation of lot:al 
boards at Amsterdam, in Zealand, at Delft and Rotterdam, 
Hoorn and Enkhuizen. The boards directed the trade of their 
own districts, and were responsible to one another, but not for 
one another as towards the public. A general directorate of 60 
members was chosen by the local boards. Amsterdam was 
represented l>y 20 din?ctors, Zealand by 12, Delft and Rotterdam 
by 14, and Hoorn and Enkhuizen also by 14. The real governing 
jiuthority was the “ Collegium,” or board of control of 17 
memliers, of wliom 16 were chosen from the general directorate 
in proportion to the share which each local branch had contri- 
buted to the capital or joint stock. *\msterdam, which sub- 
scribed a half, had eight representatives ; Zealand, which found 
a quarter, had four ; Delft and Rotterdam, Hoorn and Enkhuizen 
had two respective^, since eacli of the pairs had subscribed an 
eighth. The seventeenth member was nominated in succession 
by the other members of the United Netherlands. A committee 

' Linschott^n was born at Haarlem in or about 1 563. He started 
his travels at the age of sixteen and, after some years in Spain, went 
with the Portuguese East India fleet to Goa, where he arrived in 
September 1583, returning in 1589- In 1594 and 1595 he took part 
in the Dutch Arctic voyages, and in 1598 settled at Enkhuizen, 
where he died on the ^th of February 1611. His Navigatio ac 
itinetatium (1595 1596) is a compilation based partly on his own 
experiences, partly on those of other travellers with whom he cainc 
in contact. It was translated into English and German in 1598 ; 
two l.atin versions appeared in 1599 and a French translation in 
1610. The famous English version was reprinted for the Hakluyt 
Society in 1885. Large selections, with an Introduction, are pub- 
lished in C. Raymond Beazley’s Voyages and Travels^ vol. ii. (English 
Garner^ London, 1903). 


of ten was established at the Hague to transact the business of the 
company with the states-general. The “ collegium ” of seven- 
teen nominated the govemors-general who were appointed after 
1608. The charter, which was granted for twenty-one years, con- 
ferred great powers on the company. It was endowed with a 
monopoly of the trade with the East Indies, was allowed to 
import free from all custom dues, though required to pay 3 % 
on exports, and charged with a rent to the stales. It was author- 
ized to maintain armed forces by sea and land, to erect forts and 
plant colonies, to make war or peace, to arrange treaties in the 
name of the stadtholder, since eastern potentates could not be 
expected to understand what was meant by the states-general, 
and to coin money. It had full administrative, judicial and 
legislative authority over the whole of the sphere of operations, 
which extended from the west of the Straits of Magellan westward 
to the Cape of Good Hope. 

The history of the Dutch East India Company from its 
formation in 1602 until its dissolution in 1798 is filled, until the 
close of the 17 th centur)'^, with wars and diplomatic relations. 
Its headquarters were early fixed at Batavia in Java. But it 
extended its operations far and wide. It luid to deal diplomatic- 
ally with China and Japan ; to conquer its footing in the Malay 
Archipelago and in Ceylon ; to engage in rivalry with Portuguese 
and English ; to establish posts and factories at the Cape, in 
the Persian Gulf, on the coasts of Malabar and Coromandel and 
in Bengal. Only the main dates of its progress can be mentioned 
here. By 1619 it liad founded its capital in Batavia in Java on 
the ruins of the native town of Jacatra. It expelled the Portu- 
guese from ('cylon between 1638 and 1658, and from Malacca 
in 1641. Its establishment at the ('ape of Good Hope, which 
was its only colony in the strict sense, began in 1652. A treaty 
with the native princes established its power in Sumatra in 1667. 
The flourishing age of the company dates from 1605 and lasted 
till the closing years of the century. When at the summit of 
its prosperity in 1669 it possessed 150 trading ships, 40 ships 
of war, 10,000 soldiers, and paid a dividend of 40 %. In the 
last years of the 17th century its fortunes began to decline. Its 
decadence was due to a variety of causes. The rigid monopoly 
it enforced wherever it had the power provoked the anger of 
rivals. When Pieter Both, the first governor-general, was sent 
out in 1608, his instructions from the Board of C'ontrol were to 
sec that Holland had the entire monopoly of the trade with the 
East Indies, and that no other nation had any share whatever. 
The pursuit of this policy led the company into violent hostility 
with the English, who were also opening a trade with the J:Cast. 
Between 1613 and 1632 the Dutch drove the English from the 
Spice Islands and the Malay Archipelago almost entirely. The 
English were reduced to a precarious footing at Bantam in Java. 
One incident of this conflict, the torture and judicial murder of 
the English factors at Amboynu in 1623, caused bitter hostility 
in England. The success of the company in the Malay Archi- 
pelago was counterbalanced by losses elsewhere. It had in 
all eight governments: Amboyna, Banda, Temate, Macassar, 
Malacca, Ceylon, Cape of Good Hope and Java. Commissioners 
were placed in charge of its factories or trading posts in Bengal, 
on the Coromandel coast, at Surat, and at Gambroon (or Bunder 
Abbas) in the Persian Gulf, and in Siam. Its trade was divided 
into the “grand trade ” between Europe and the East, which w'as 
conducted in convoys sailing from and returning to Amsterdam ; 
and the “ Indies to Indies ” or coasting trade between its posses- 
sions and native ports. 

The rivalr)^ and the hostilities of French and English gradually 
drove the Dutch from the mainland of Asia and from Ceylon. 
The company suffered severely in the War of American Inde- 
pendence. But it extended and strengthened its hold on the 
great islands of the Malay Archipelago. 'I'he increase of its 
political and military burdens destroyed its profits. In the 
early i8th century it was already embarrassed, and was bankrupt 
when it was dissolved in 179S, though its credit remained un- 
shaken, largely, if its enemies are to be believed, because it 
concealed tlie truth and published false accounts. In the later 
stages of its history its revenue was no longer derived from trade^ 
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but from forced contributions levied on its subjects. At home^ 
the directors^ who were accused of nepotism and corruption, 
became unpopular at an early date. The company was subject 
to increasing demands and ever more severe regulation on the 
successive renewals of its charters at intervals of twenty-one 
years. The immediate causes of its destruction were the conquest 
of Holland by the French revolutionary armies, the fall of the 
government of the stadtholder, and the establishment of the 
Batavian Republic in 1798. 

Autjiortties. — The great original work on the history of the 
Dutch East India Company is the monunicntal Beschryving van 
oud en niew oost Indien (Dordrecht and Amsterdam, 1724), by 
Fran<;'ois Valcntyn, in 8 vols., folio, profusely illustrated. Two 
modern works of the highest value are : J. K. J. dc Jongc, De 
Opkomst van het Nederlandsch Gezag in oost Indien (The Hague ancl 
Amsterdam, 1862-1888), in 13 vols.; J. J. Mcinsma, Geschiedenis 
van dc N ederlandsche oost-lndische Bezittingen (3 vols., Delft and the 
Hague, 1872-1875). Sec also John Crawfiird, History of the Indian 
Archipelago (Edinburgh, 1820) ; Clive Day, The Dutch in Java 
(New York, 1904) ; Sir W. W. Hunter, A History of British India 
(I-ondon, 1890) ; and IMerrc Bonnassieux, Les Grandes Compagnies 
de commerce (Paris, 1892). 

DUTCH LANGUAGE. When the Romans reached the 
territory now forming the kingdom of Holland, they found a 
number of tribes south of the Rhine, who — though here and 
there mixed w'ith (iermans —belonged to a nou-Gormanic race, 
and who, closely related to the Belgian tribes, spoke a language 
belonging to the Celtic group. Possildy they were also situated 
on the more elevated grounds north of the Rhine, at least 
vestiges of them may still be traced. We do not know anything 
about their being mixed with or subdued by the intruding 
German tribes. We can only guess it. 

At that time the fert ile delta of the Rhine was already occupied 
by German tribes who in language and national customs must 
have stood in some relation to the tribes living along the Rhine 
in Germany, later called Franks. 'J'he consonantal system of 
their language was in accordance with the other I-ow-Gcrman 
dialects, which is proved by the remains we have in the glosses 
of the Lex Salica, for the greater part handed down in a bad 
condition. These tribes, whom wc shall take together under 
the name of Low-Franks— the Romans called them Batavi, 
(!aninefates,(liamavi,&c.- were spread overGelderland,Overysel, 
part of Utrecht and South Holland, and the south-western 
part of North Holland. When in the sixth century allied tribes 
from the present north Germany, who named themselves 
Saxons after one of those tribes living alongside the Elbe, 
conquered the territory occupied by the Franks a great many 
retreated from the eastern parts, and then the Franks, wlio 
already in the time of the Romans had begun to invade into the 
territory of the Belgian tribes, continued their wars of conquest 
in a southward direction and subdued all the land south of the 
branch of the Rhine that is called the “ Waal.” Since that time 
the Frankish dialect came there, and the C eltic-speaking popula- 
tion of the south suffered its language to be entirely supplanted 
by that of the conquerors. Hence in the formerly Gcltic-speaking 
parts of Brabant and Limburg we find but PYankish dialects, 
somewhat corresponding with those of part of Gclderland, Utrecht 
and Holland. The deviation that is perceptible concerns less 
the use of words than the w'ay of laying the stress. 

In part of Gelderland, east of the Ysel, and in Overyscl, the 
older Frankish dialect (of the Salian Franks) was given up and 
the language of the victorious Saxons was assumed, perhaps 
here and there strongly mixed with the older language. Tlie 
language which is spoken there, and farther to the north through 
Drente as far as in some parts of Groningen, is called Saxon. 
Indeed, these dialects correspond in a great many respects 
with the language of the Old-Saxon poem Ileliafid (q,v.) and 
with the North-Cierman dialects— from the latter they deviate 
considerably in some respects. The chief point of conformity 
is the formation of the plural of the verb : wi loopt, wi gdi, 
Heliand : wi hlopad, wi gangad, which are wii loopen, wii gaan 
in the Frankish dialects. In the vocal system, too, there are 
peculiar differences. 

In the north of Holland there lived, and still lives alongside the 
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coast, a tribe mih which Caesar did not come in contact. The 
Frisians were spread over a large distance along the shore as 
far as the mouth of the Elbe, and in the west at least as far as 
the country north of Haarlem. In the time of the Romans they 
cannot have extended their power farther southward. Later, 
however, this seems to have been the case. Maerlant and Melis 
Stoke (13th century) tell us that time was when their power 
extended even over part of Flanders. About the year 339 they 
were repelled as far as the mouth of the Meuse, and ever after- 
wards the Pranks, hid by their counts, pushed their dominion 
back farther and farther to the north, as far as the countr}' 
north of Alkmaar. After all, a great many Frisian peculiarities 
may be perceived in the language of the country people of the 
parts which were once in their power. 

To begin with the south ; in Zealand the population has quite 
given up the former probably non-Germanic language. Frisian 
influence is still perceptible in many W'ords and expressions, but 
for all that the language has lo.st the Frisian character and 
assumed the nature of the neighbouring Prankish dialects in the 
present Belgium and Brabant. If it was then influenced by the 
south, later it was influenced rather by the language of Holland. 
Farther to I he north Frisian elements maybe perceived in Holland 
at the seashore and also in many respects still in North Pbilliind. 
The real Frisian longue has only been j)reserved in the province of 
Friesland, where intrusion of the dialect spoken in Holland is 
already pcrceptil)le since the 13th century. With the PVisian 
tongue this formed a new dialect in the towns, the “ Stadfriesch,” 
whereas the country people in the villages and the peasants have 
preserved the old Frisian tongue as “ Boercnfriesch.” 

The more eastward dialects of Frisian in Groningen, the eastern 
part of Friesland (Slcllingawerf) and WYst- Drente were first 
strongly mixed with Saxon ; at the same time w’e find a strong 
mixture of Frisian and Saxo-Frankish east of the Zuider Zee. 
loiter the Saxon dialect of the lowji of Groning(*n, once the capital 
of East-l)rent<*, became prominent over the whole province. 

In all parts, however, the language of Holland, mi.xed with and 
changed by the living speech, is getting more and more influence, 
i.ssiiing from the towns and large villages. 

'Ihis iuiluence over the whole country began at the opening of 
the 17th century, and, in connexion with the prevalent written 
language, gradually produced a colloquial language, deviating 
from the written language as well as from the native idioms of the 
countr)^ though assuming elements from both. In this colkwjuial 
speech the idiom of Holland forms the basis, whereas the written 
language formed itself on quite different principles. 

If we compare the colloquial speech and the native idiom with 
the written language, we find rrinarkal)le differences, which an* 
caused by the origin of the Dutch WTitten language. 

The first to write in any of the idioms of the Dutch language, if 
wc leave apart the old version of the psalms in East l.ow' P'rankish, 
was an inhabitant of the neighbourhood of Maastricht, Henrik 
van Vcldeke, who wTotc a Servatius legend and an Aeneid ; the 
latter we only know by a Mid High German copy. This dialect 
deviates from the western dialects and has likeness to the Middle- 
Frankish. His work had no influence whatever on tlic written 
language. 

Jn the west of Belgium, in the districts of Antwerp, P'ast and 
West Flanders and Brabant, great prosperity and .stnmg develop- 
ment of commerce caused a vivid intellectual life. No wTmdcr we 
find there the first writings in the \Vesl-l.ow-Frankish native 
idiom. This language spread over the neighljonring districts. 
At least in 1254 we find the same language used in the statute 
(j.c. privilege) of Middelburg. 

In those parts a great deal w'as written in poetry and prose, and 
the writings in this language are known under the name of 
Middle-Dutch literature. 

If originally the south took the lead in all departments, later 
the north gradually surpasses the south, and elements from the 
northern native idiom begin to intrude into the written language. 

North of the Meuse and the Rhine little was written as yet in 
the 13th century. Not until about 1300 does literary life l>egin 
to develop here (Melis Stokers Rijmeronifk), and these writings 
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were written in the language of the south with slight deviations 
here and there. Chancery and clergy had taken a written 
language to the north, deviating considerably from the native 
idiom in vogue there, which belonged to the Frisio-Frankish 
idioms. So this written language gradually spread over the 
west of the Netherlands and Belgium. The east of the Nether- 
lands agreed in its chancery style more with the districts of Low 
Germany. 

There was a great difference between the written language and 
the dialect spoken on the banks of the Y. This becomes quite 
conspicuous if we compare what Koemer Visscher, Coster, 
Bredero borrow from their native idiom with the language of 
Huygens or Cats, in the latter of which the southern elements 
predominate, mixed with the dialects of Zeeland and Holland. 
Vondel, too, in his first period was influenced by the idiom of 
Brabant. Only after 1625 does he get on more familiar terms 
with the Amsterdam dialect. In the various editions of his pioems 
it may be seen how not only loan-words, but also words belonging 
to the southern idiom, are gradually replaced by other words, 
liclonging to the vocabular)*' of North Holland, and still to be 
heard. 

The written language passed from the south to the north, and, 
considerably changed at Amsterdam, was also assumed in the 
other provinces in the 17th century', ^ter the Union of Utrecht. 
In the north, in Groningen and Friesland, the official WTitings and 
laws were still noted down in a Frisian or Saxo-Frisian idiom as 
late as the 15th and 16th centuries. When the contact with 
Holland grew stronger, and the government officials ever and 
again came in contact with Holland, chancery, too, gradually 
assumed the Holland idiom. The same took place in the eastern 
provinces. 

This, however, did not yet make the written language popular, 
which did not happen before the population of tlie Dutch 
provinces got its Statenhybel, the well-known authorized version 
of the Bible, made at Dordrecht between 1626 and 1637. 

By the frequent use of this so-called Statenvertalin^ the language 
of Holland obtained its vogue in all provinces on the pomt of 
religion, and many expressions, borrowed from that Bible, were 
preserved in the nativ e idiom. 

By the remarkable vicissitudes of these parts from the earliest 
time up to the moment when Holland became an independent 
kingdom, during which alternately German elements under the 
Bavarian counts and PVench influences under the Burgundian 
princes were predominant, and also later in the 16th and 17th 
centuries, elements from these languages were mixed with the 
language in common use. Morec?ver, various words passed from 
the eastern languages into Dutch by the colonial and commercial 
connexions, while at the same time many words were borrowed 
from l^tin, the language of the learned people, especially in the 
i6th century, and from French, under the influence of the poetic 
clubs of the 17th and i8th centuries. In the time of the 
rhetoricians, in the i6th century’, and of Coornhert, as well as 
in the days of Bredero, Hooft and Vondel, w’c repeatedly find 
opposition against these foreign words, often successful, so that 
in 1650 Vondel could say : “ Onze spraak is sedert weinige jaren 
herwaart van bastaardrwoorden m onduitsch allengs geschuimtP ^ 
Some people, Hooft, went even so far as to make vciy' clumsy 
versions of Latin and French bastard words, handed dowm of old. 

Under the influencllfe of the club “ Nil Volentibus Arduum ” and 
the predominant literary clubs of the 18th centurv’, people 
became inclined tow’ords expressing their thoughts as much as 
possil>le in pure Dutch. Therefore a large number of rules were 
given, with respect to prose as well as to poetrv’, in consequence of 
which the written language grew very stiff in choice of words and 
forms, and remains so till the latter half of the 19th century, 
'rhe obtrusion of the French language during the reign of 
Napoleon had no effect. But the subsequent union of Holland 
and Belgium strengthened the French element, especially in the 
higher ranks of society. King William I. had tried to make 
Dutch more popular in Belgium by a general teaching of the 

' i,e. *' Within a few years our language has been gradually 
skimmed of bastard words and non-Dutch elements." 


Dutch language. When north and south were separated, the 
French became predominant in the south. Only in the Flemish 
provinces of Belgium the people tried to preserve the native 
idiom and to do away with French words. These endeavours, 
called “De Maamsche bew’eging,” begun by F. v. Willems, 
Hcremans and others in the south, were supported in the north 
by Professor de Vries at Leiden. In order to get a pure Dutch 
language, the idea of composing a general Dutch dictionary was 
introduced. M. de Vries and his partner L. te Winkel, however, 
did not begin this task before having given a new formulation of 
the rules for spelling. 'Dicse rules, deviating in mam* respects 
from the spelling then in vogue, introduced by Siegenbeek in 
1806, have been predominant up to the present moment. Since 
1891 Dr R. A. Kollew’yn and Dr F. Buitenrust Hcttema have 
been engaged in trying to bring about a simplification in the 
spelling. As this simplification is not generally considered 
efficient, their principles are not yet generally adopted ; see for 
instance C. H. den Hertog, Waarom onaannemelyk } (Groningen, 

1893)- 

Excepting Belgium (Flanders, Antwerp, Brabant) the Dutcli 
language is heard outside Holland in Dutch East India and in 
the West Indies. In East India pure Dutch has been preserved, 
though some Javanese and Malay bastard words may have 
slipped in by the habit of speaking to the population in the Malay 
tongue or in the native idiom. Hence no Indo-Dutch was formed 
there. This is different in the West Indies, where a great number 
of negro words and English words as well as English syntactical 
constructions have slipped in. 

In the 17th century a number of Dutchmen, for the greater 
part from Holland and Zealand, under Jan van Riebeek, had 
settled in South Africa, in Cape Town, wliere the Dutch naviga- 
tion called into being a Dutch port. In course of time the\’ 
were joined there by French emigrants (most of them Huguenots 
who left their countrj' about 1688 and joined W’ith other Hugue- 
nots from Holland in assuming the Dutch language), perhaps 
also by Portuguese and by Malay people, who, together with 
the English who settled there and after 1820 became numerous 
in Cape (!olony, mixed some peculiarities of their language with 
the Dutch idioms. Tlius in the first half of the 18th century the 
language arose which is now' called the South African Dutch. 
Since i88o the present Dutch language has become more fre- 
quently used in official w'ritings, though with certain adaptations 
agreeably to the native idiom. 

In order to offer an example of tlic Aliddle-Dutcli language beside 
the present language, we give here a single strophe from Maerlant’s 
IVapetie Marty n, with a metrical translation in modern Dutch from 
tlie pen of Nikolaas Beets (1880). 

(iixl, diet al bi redene doet, I ( ifMl, die liet al iiiel wijslieid diiet. 

Oaf dal wandel crtsche I (tuf dil vergnnklijk aaril.st;he 

Her inenscliclt geinenc, l)»;n nicnM'.heii iu\ geiiieeiu 

Dattere mode ware gevnet, ; Op dat zij zouden zijn gevoed, 

Elide geclecl, elide gesiMCt, llel lijf gekleed, gcKc.'hoeid de voet 

Elide le^'en soude renc. En Te^'en rein van zeen, 

Nu es gicrii:heil so verwuet, M^iar zie nil hoe dc hebziicht woecit 

Dar clc setlel siiien inoet Ual iedereen in arreii moed 

Om al te hebliciie allene. ^ Al hehlieii wil alleeir 

Hieroinme stortinen menschcnuloet. Hieront vergiet men nieiischcnbloed 

llieroRiine .stiehliiien nietter .spuei Kii Ikiuwi met roekeloozcn spned 

fforge enUe boge steiic lUirchtsIotcn, zwaar van steen, 

Menegen te wene. Tot smart van niunigeeii. 

A Survey of the Sounds used in Dutch. — The Consonants. As 
regards the consonants, Dutch in the main docs not differ from the 
other Low' German languages. The explosive g and the th are 
w'anting. Instead of the former tliere is a g w'ith " fricative " 
pronunciation, and as in High German the th has passed over into d. 

The final consonants in Middle Dutch are sharpened, and the shar|.> 
sounds are graphically represented ; in Modern Dutch, on the other 
hand, the historical development of the language being more dis- 
tinctly kept in view', and the agreement observed with the inflexional 
forms’ the soft consonant is w'ritten more freciuently than it is 
sounded ; thus we have Middle Dutch dach^ Modern Dutch dag^ in 
analogy with the plural do gen. 

The 'gutturals arc g, Ar, ch and h. 

O is the soft spirant, not used in English. In Middle Dutch this 
letter was also indicated by gh. K w'as pronounced like English k. 
In Middle Dutch c was sometimes used instead of k ; now this is no 
longer done. 

Ch (pronounced as German ch w'ithout the t-sound, not as English 
ck) loses its sound when combined with s to sch at the end of a 
syllable, for instance, vleesch^ but the s-sound is not purely dental 
as in dans. As an initial consonant sch is ncaxi>* pronounced as sg 
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{schip^ English ship) ; only in Frisian and Saxon dialects the old 
consonant sk in ship^ shool is retained. 

H has the same pronunciation as in English. 

The dentals are d and t. The d is formed by placing the point of 
the tongue against the upper teeth. At the end of a word d is 
sharpened into t, but written d, for instance, goed, pronounced gut. 
In the idiom of the east of the Netherlands final d is preserved. 
When between two vowels after oe (Engl. 6 in do), d, or ui^ d is not 
pronounced, though it is written. After it has been left out, a 
sound has developed between the two vowels, so, for instance, 
goede became first goe:e and then goeje. Thus it is pronounced, 
though it is still spelled goede. After o%i d disappeared and on became 
oww, for instance ipude>kouw. 

T has the same pronunciation as in English. In some dialects 
final t is dropped, for instance, heef for heeft^ nie for niet. 

S has the pronunciation of English s in sound, z that of English z 
in hazel ; only in zestig and zeventig z has the pronunciation of s. 

The labials are 6, /, v, p. 

At the beginning and in the body of a word b has the same soimd 
as in English. At the end of a word, when .shortened from bb, 
followed by a vowel, it became p in the pronunciation, so older 
hrahbe became krahb^ krab (the present spelling), which is now 
pronounced krap. 

F has the same pronunciation as English /. In many cases older 
initial / passed into v, hence most words which have / in English 
have initial v in Dutch, for instance vader, vot, vechten. 

This V, initial and between vowels, has the pronunciation of 
English V in lover. Dutch p is the same as English p, also the liquids 
and nasiils. 

The w in Dutch is mostly labiodental ; in the eastern parts before 
vowels bilabial pronunciation is heard. 

Vowels. — A has in open i^llables the .sound of English a in father, 
in closed syllables that of English a in ass, but more open ; when 
there is a clear sound in clo.sed syllables the spelling is aa ijaar)^ in 
open syllables a {tnaken)^ pronounced as a in ask ; in had^ nat^ a—d. 
An original short a and a long a in open syllables are oven in Middle 
Dutch pronounced alike, and may be rhymed with each other {dagen, 
lagen, a rhyme which was not permitted in Middle High German). 
In the Saxon dialects d was expressed by ao, a or d in the Fnsio-Saxon 
districts ])a.sses into d before r, as jdr (jaar). Middle Dutch preserved 
a in several vrords where in Modern Dutch it passes into e Iwfore r 
{arg, erg ; sarc^ zerk ; warf^ werf) ; in others, as aardCy staart, zumatd. 
the Middle Dutch had e and a [erde^ stert, swert, swart, start ; Modern 
Dutch zwaard, staart). In foreign words, likewise, e before r has 
become a ; paars, perse ; lantaarn^ lanterne (in the diaU^rts e is still 
frequently retained). 

E. The sound of the e derived from a does not differ from that of 
an original e, or of an e derived from jis they appear in open syllables 
{steden^ vele, pronounced as a in English name). If the e derived from 
a or i or the original e occurs in closed syllables, it has a short sound, 
as in English men, end. Modem Dutch stem. The e in closed syllables 
with a full sound (as English a ; Sweet, ei) is spelled ee : veel, week 
(e from i), beek. The sharp, clear ee is indicated by the .same letters 
in both open and clo.sed syllables : eer^ sneeuw, zee. 

In some dialects this ee is pronounced like English ee, not only in 
the present dialects, but also m the 1 7th century. 

The pronunciation of ei (from ai, or eg : ag\ French ai, ei, ^e) is 
that of English i, for instance, Dutch ei, English egg, is pronounced 
like English /. 

I is pronounced short (somew^hat like i of English pit), for instance 
in pit, hinden, sikkel \ it has a clear sound in fabrihant, though it has 
no stress. 

le is pronounced like English ee in .sec, but .somewhat shorter ; 
.so, fahriek, fabrieken, Pieter ; also in biedeii, stierf, &c. For original 
long 1, Middle Dutch iV and ij, afterwards y, wras used. This vowrcl, 
though still written jl, is jironounced like English i in I, like ; so in 
s^sje (English siskin), lyken, Ac. 

The letter o represents three sounds : — (i) the short sharp o and 
(2) the short .soft o, the former like the o in English not and French 
.ioldat (Dutch bod, belofte, tocht, kolf), the latter like the English o in 
don, the French o in ballon (Dutch dof, ploffen, ochtend, vol), and (3) 
the full, clear e as in English note, French noter (Dutch Molen, sloten, 
verloren). The sharp clear 00, in stroom, dood, has almost the same 
sound as the full o, in some dialects (among others the Saxon) it is 
pronounced as o with a glide o, in others (Flemish and Hollandsch) 
somew'hat like au. In Middle Dutch, the lengthening of the vowels 
was frequently indicated by e (before r sometimes by f , as in m>) ; 
hence ac for d, oe for d. Where oe occurs in the modem language, it 
has the sound of u (pronounced like the u in High German, and 
an.swering to the Gothic 6), which in Middle Dutch was frec]uently 
represented by ou. oe is pronounced ou {au ; Sw'eet, p. 6) in West 
Flemish and the Groningen dialects. Before labials and gutturals 
oe in Middle Dutch was expressed by ue and or {bouc, souken, and also 
guet, but usually goet, soeken, boec). The Saxon dialects still preserve 
an 6 .sound which agrees with the Dutch oe (bdk, mdder) ; in two 
words — romer {roemer, however, is also used) and spook — o has 
passed from the.se dialects into Dutch. As the u (Old German 4 ), 
which in the Dutch tongue has passed into ui except before r and 
w, retains the 4 '.sound in the Saxon districts, .some words have come 
into Dutch from these dialects, being written with oe from the 


similar sound of oe (from 6) in Dutch and 4 in Saxon {snoe4, boer, 
soezen), by the side of w'hich are Frankish words snuit, suizen, &c.). 

In the language of the people oe before m is often pronounced as 
6, for instance bloem and bUm. 

Eu is not a diphthong, but the modification ( Umlaut) of the clear 0 ; 
it has the same sound as German 6 in schon : so in vleueel, leueen. 
keuken. ® ' * 

U before a double con.sonant or before a consonant in monosyllables 
has about the same pronunciation as in English stuff, rug ; so in 
kunnen, suurken, put. When used in open syllables it has the .same 
sound as in French nature. 

In the i6th and 17th centuries, Middle Dutch 4 passed over 
through oi into ui by the influence of the Holland dialect. In the 
Saxon districts 4 kept the old pronunciation, but only in the lan- 
guage of the peasants. The common language has everywhere ui, 
pronounced nearly as German eu, English oy ; so in duizend, vuil, 
buigen, &c. 

uu and au in vrouw and blauw are nearly pronounced in the .same 
w'ay, very much like English ow in crowd. 

Autho'rities.— For a full survey of a history of the Dutch lan- 
guage the reader is referred to Jan te Winkel, " Geschichte dcr 
niedcrlandLschen Sprache,” Grundriss der germ. Philologie, 2, p. 704 
(Strassburg, K. Griibner). Here an elaborate account may be found 
on p. 704 of the different works on the grammar and phonology of 
the various periods of the Dutch language. For explanation and 
history of words of the curriMit language .see tht? Woordenboek de* 
Nederlandsche Taal, by De Vries and Tc Winkel, continued by A. 
Kluyver, A. Beets, for a time by J. W. Muller and Dc Vreese, who 
left at their nominnlion as professors at Utrecht and Ghent. The 
Middle Dutch language may be known from the Middelnederlandsch 
Woordenboek, first by E. Verwys and J. Verdain, after thti death of 
Verwys by Verdam alone. For the dialects the different gramniars 
and glossaries i.s.sued at Martinu.s Nyhoff (The Hague) and Kemink 
& Son (Utrecht) are of great importance. The Flcmi.sh dialect may 
l^e found in Dc Bo, Westvlaamsch Idioticou ; other Belgian dialexts 
arc recorded in the publications of the Vlaamsche Academic (Ghent). 
Phonetic explanations are given in Roorda's or in ten Briiggencate's 
Phonetic and a survey of the pronunciation in Branco \ an 

Dantzig's Dutch Pronunciation and Dykstra’s Dutch Grammar. 

(J. H. G.) 

DUTCH LITERATURE. The languages now known as Dutch 
and Flemish did not licgin to take distinct shape till about the 
end of the nth century. From a few' existing fragments-- two 
incantations from the 8th century, a \’ersion of the Psalms from 
the Qth centur>', and several charters — a supposed Old Dutch 
language ha.s been recognized ; but Dutch literature actually 
commcnce.s in the 13th century, as Middle Dutch, the creation 
of the first national movement in Brabant, Flanders, Holland and 
Zealand. 

From the wreck of Frankish anarchy no genuine folk-tales 
of Dutch antiquity have come down to us, and scarcely any 
echoes of German myth. On the other hand, the .sagas 
of Charlemagne and Arthur appear immediately in 
Middle Dutch forms. These were evidently introduced Minutmi, 
by >vandering minstrels and jongleurs, and translated 
to gratify the curiosity of the noble women. It is rareh' that th(‘ 
name of such a translator has reached us, but w'e happen to know 
that the fragments we possess of the French romance of William 
of Orange were written in Dutch by a certain Klaas van Haarlem, 
between 1191 and 1217. The. Chanson de Roland was translated 
about the same time, and considerably later Parthenopeus de 
Bloi.s. The Flemish minstrel Diederic van Assenede completed 
his version of Floris et Hlancheflcur al)out 1250. The Arthurian 
legends appear to have been brought to Flanders by some Flemish 
colonists in Wales, on their return to their mother-country. 
About 1250 a Brahantine minstrel translated Walter Map's 
Lancelot du lac at the command of hi.s liege, Lodewijk van 
Velthem. The Gauvain was translated by Pennine and Vostaert 
before 1260, while the first original Dutch writer, the famous 
Jakob van Maerlant, occupied himself about 1260 with several 
romances dealing with Merlin and the Holy Grail. The earli<?sl 
existing fragments of the epic of Reynard the Fox were written 
in Latin by Flemish priests, and ai>out 1250 the first part of 
a very important version in Dutch was made by W^illem the 
Minstrel, of whom it is unfortunate that we know no more save 
that he was the translator of a lost romance, Madoc. In his 
existing work the author follows Pierre de Saint-Cloud, but not 
slavishly ; and he is the first really admirable writer that wc 
meet with in Dutch literature. The second part w'as added by 
another hand at the end of the 14th century. 
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It is not necessary to dwell at any leng^th on the monkish 
legends and the hymns to the Virgm Mary which were abundantly 
produced during the 13th century, and which, though 
dvitfo/ fi^stitute of all literary merit, were of use as exercises 
£JbMai. infancy of the language. ITie first lyrical writer 

of Holland was John I., duke of Brabant, who practised 
the minnelied with success, but whose songs are only known to 
us through a Swabian version of a few of them. In 15^ the 
earliest collection of Dutch folk-songs saw the light, and in this 
volume one or two romances of the 14th century are preserved, 
of which Het Daghel in den Ooslen is tlie best known. Almost the 
earliest fragment of Dutch popular poetry, but of later time, is 
an historical ballad describing the murder of Count Floris V. 
in 1296. A very curious collection of mystical medieval hymns 
by Sister Hadewych, a nun of Brabant, was first printed in 1875 
by Heremans and Ledeganck. 

Hitherto, as we have seen, the Middle Dutch language had 
placed itself at the service of the aristocratic and monastic 
orders, flattering the traditions of chivalry and of religion, but 
scarcely finding anything to say to the bulk of the population. 
With the close of the 13th century a change came over the face 
of Dutch literature. The Flemish towns began to prosper and 
to assert their commercial supremacy over the North Sea. 
Under such mild rulers as William 11 . and Floris V., Dort, 
Amsterdam, and other cities contrived to win such privileges as 
amounted almost to political independence, and with this lil 3 erty 
there arose a new sort of literary expression. The founder and 
creator of this original Dutch literature was Jacob van Maerlant 
Ma^rtmnt Naturen Bloe}ne, written about 1263, 

forms an epoch in Dutch literature ; it is a collection 
of moral and satirical addresses to all classes of society. With 
his Rijmhijbel (Rhyming Bible) he foreshadowed tJie courage 
and free-thought of the Reformation. It was not until 1284 
that he began his masterpiece, De Spieghel flislariael (The Mirror 
of History), at the command of Count Floris V. Of his di.sciplcs, 
^ . the most considerable in South Holland was Jan van 

00a a 0. (1280-1365), known as Jan de Klerk. He 

was born in Bral3ant, and became clerk to the justices at Antwerp 
in 1.310. He was entrusted with various important missions. 
His works are historical and moral in character. In him the last 
trace of the old chivalric and romantic element has disappeared. 
He completed his famous rhyme chronicle, the Brabanlsche 
Yeeslen, in 1350 ; it contains the history of Brabant down to 
that date, and w'lis brought down to 1440 by an anonymous 
later writer. For English readers it is disappointing that 
Boendales other great historical work (Van den derden Ede- 
waerl, canine van Jngelant . . ., ed. J. F. Willems, Ghent, 1840), 
an account of Edward III. and his expedition to Flanders in 
1338, has survived only in some fragments. The remainder of 
Boendale\s works arc didactic poems, pursuing still further the 
moral thread first taken up by Maerlant, and founded on medieval 
scholastic literature. In Ypres the .school of Maerlant was 
represented by Jan de Weert, a surgeon, who died in 1362, and 
Weart author of two remarkable works of moral 

satire and exhortation, the Niemve Docirinael of 
Spieghel der Sonden, and a Dispulacie van Rogier end van Janne. 
In tlie beginning of the 13th centuiy Gielijs van Molhem wrote a 
Dutch version of part of the Miserere of the Picard poet who 
concealed his identify under the name of the recluse of Moiliens. 
'J'he poem consisted of meditations on the origin and destiny 
of man, and on the sins of pride, envy, &c. 'Die translation, 
completed later by an author calling himself Heinrcc,was critically 
edited (Groningen, 1893) Leendertz. In North Holland 

a greater talent than that of Weert or of Boendale w'as exhibited 
by Melis Stoke, a monk of Egmond, \rho wrote the 
history of the state of Holland to the year 1305 ; this 
work, the Rijmkranik, was printed in 1591, and edited in 1885 
for the Utrecht Historical Society ; and for its exactitude and 
minute detail it has proved of inestimable service to later 
historians. 

With the middle of the 14th century the chivalric spirit came 
once more into fashion. A certain revival of the forms of feudal 


life made its appearance under William III. and his successors. 
Knightly romances came once more into vogue, but the new- 
born didactic poetry contended vigorously against the supremacy 
of what was lyrical and epical. It will be seen that from the 
very first the literary spirit in Holland began to assert itself 
in a homely and utilitarian spirit. Jan van Heelu, a Brabanter, 
was the author of an epic poem f on the battle of 
Woeronc (1288), dedicated to Princess Margaret of 
England, and to him has been attributed the still finer romance 
of the War of Gfimhergen.^ Still more thoroughly aristocratic 
in feeling was Hein van Aken, a priest of Louvain, who 
lived alwut 1255 -1330, and who combined to a very 
curious extent the romantic and didactic elements. As early as 
1280 he had completed his translation^ of the Roman de la rose, 
which he must have commenced in the lifetime of Jean de Meung. 
More remarkable than any of his translated works, however, is 
his original romance, completed in 1318, Ueinric en Margriete 
van Limhorch,^ upon which he was at work for twenty-seven 
years. During the Bavarian period (1349-1433) very little 
original writing of much value was produced in Holland. Buo- 
dewijn van der Loren wrote one excellent piece on the Maid of 
Ghent, in 1389. Augustijnken van Dordt was a peripatetic 
minstrel of North Holland, who composed for the sheriff Ael- 
brecht and for the count of Blois from 1350 to 1370. Such of his 
verses as have l^een handed down to us are allegorical and moral. 
Willem van Ilildegaersberch (1350-1408) was another northern 
poet, of a more strictly political cast. Many of his writings exist 
still unpublished, and are very rough in style and wanting in 
form. Towards the end of the i4tli century an erotic poet of 
considerable power arose in the person of the lord 
of Waddinxsveen and Ilubrechtsambacht, Dirk Potter patter. 
van der Loo (c, 1365-1428), who was secretary at the 
court of the counts of Holland. During an embas.sy in Rome 
(1411-1412) this eminent diplomatist made himself acquainted 
with the writings of Boccaccio, and commenced a vast poem on 
the course of love, Der Minnen Loep,^ which is a wonderful mix- 
ture of classical and Biblical instances of amorous adventures 
set in a framework of didactic philosophy. In Dirk Potter the 
last traces of the chivalric element died out of Dutch literature, 
and left poctry’^ entirely in the hands of the school of Maerlant. 
Many early songs, with some of later date, are preserved in a 
Liedekens-Boeck printed by Jan Roulans (Antwerp, 1544). 
The unique copy in the VVolfenbuttel library was edited by 
Hoffmann von Fallersleben in Horae Belgicae (vol. xi., 1855). 

It is now time to consider the growth of prose literature in the 
I^w Countries. The oldest pieces of Dutch prose now in existence 
are charters of the towns of Flanders and Zealand, dated 1249, 
1251 and 1254. A prose translation of the Old Testament was 
made about 1300, and there exists a Life of Jesus about the 
same date. Of the mystical preacliers whose religious writings 
have reached us, the Brussels friar, Jan van Ruysbroec (1294- 
1381), is the most important. But the most interesting relics of 
medieval Dutch prose, as far as the formation of the language is 
concerned, are the popular romances in which the romantic 
stories of the irouveres and minstrels were translated for the benefit 
of the unlettered public into simple language. As in most Euro- 
pean nations, the religious drama takes a prominent 
place in every sur\'^ey of mediev^al literature in Holland, aroma. 
Unfortunately the text of all the earliest mysteries, 
the language of which would have an extraordinary interest for 
us, has been lo.st. We possess records of dramas having been 
played at various places — Our Lord's Resurrection, at the Hague, 
in 1400 ; Our Lady the Virgin, at Amheim, in 1452 ; and J'he 
Three Kings, at Delft, in 1498. The earliest existing fragment, 
however, is part of a Limhurg-Maastricht Passover Play ® of about 
1360. The latest Dutch miracle play was the Mystery of the 

' Edited by J. F. Willems (Brussels. 1836). 

* Edited by C. P. Serrure and Ph. Blommaert (Ghent, 1852-1854). 

> Edited by Dr E. Verwijs (Leiden. 1868). 

^ Edited by L. P. C. v. den Bergh (Leiden, 1846-1847). 

* Edited by P. Leendertz (Leiden, 1845-1847). 

* Edited by Dr Jul. Zachcr in Haupt’s Zeitschrift fUr deuisches 
Altcrtum^ vol. ii. (Leipzig, 1842). 
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Holy Sacrament, composed by a certain Smeken, at Breda, and 
performed on St J ohn’s day, 1 500. This play was printed in 1867. 
With these purely theological dramas there were acted mundane 
farces, performed outside the churches by semi - religious 
companies ; these curious moralities were known as “ Abclc- 
spelen ” and “ Sottemieen.” In these pieces we discover the first 
traces of that genius for low comedy which was afterwards to 
take perfect form in the dramas of Brederdo and the paintings 
of Teniers. 

The theatrical companies just alluded to, “ Gesellen van den 
Spele,” formed the germ out of which developed the famous 

“ Chambers of Rhetoric ^ which united within 
Cbambm themselves all the literary movements that occupied the 
Rhetoric. Low Countries during the 15th and i6th centuries. 

The poets of Holland had already discovered in late 
medieval times the value of gilds in promoting the arts and 
industrial handicrafts. The term “ colleges dc rhetorique ” is 
supposed to have been introduced about 1440 by the courtiers of 
the Burgundian dynasty, but the institutions themselves existed 
long before. These litcraiy gilds lasted till the end of the 16th 
century, and during the greater part of that time preserved a 
completely medieval character, even when the influences of the 
Renaissance and the Reformation obliged them to modify in 
some degree their outward forms. They were in almost all cases 
absolutely middle-class in tone, and opposed to aristocratic ideas 
and tendencies in thought. Of these remarkable bodies the 
earliest were almost entirely engaged in preparing mysteries and 
miracle-plays for the populace. Each chaml)er, and in process 
of time every town in the Low (buntries, possessed one, and took 
as its title some fanciful or heraldic sign. At Diest “ The Eyes of 
Christ,” dated from 1302, and an earlier one, the “Lily,” is 
mentioned. “ The Alpha and Omega,” at Vpres, w^as founded 
about 1398 ; that of the “ Violet,” at Antwerp, followed in 1400 ; 
the “ Book,” at Brussels, in 1401 ; the “ Berberr)',” at (ourtrai, 
in 1427 ; the ‘‘ Holy Ghost,” at Bruges, in 1428 ; the “ Floweret 
Jesse,” at Middelburg, in J430 ; the “ Oak Tree,” at Vlaardingen, 
in J^33; and the “Marigold,” at Gouda, in 1437. The most 
celebrated of all the chambers, that of the “ Eglantine ” at 
Amsterdam, with its motto In Ltefde Bloeyende (Blossoming in 
Love), was not instituted until 1 496. Among the most influential 
chambers not above mentioned should be included the “ Foun- 
tain ” at Dort, the “ Corn Flower ” at the Hague, the “ White 
('oliimbine ” at Leiden, the “ Blue Columbine ” at Rotterdam, 
the “ Red Rose ” at Schiedam, the “ Thistle ” at Zierikzce, 
“ Jesus with the Balsam ” at Ghent, and the “ Garland of Mar}’^ ” 
at Brussels. And not in these important places only, but in 
almost every little town, the rhetoricians exerted their influence, 
mainly in what wc may call a social direction. Their wealth was 
in most cases considerable, and it very soon became evident that 
no festival or procession could take place in a town unless the 
“ Kamer ” patronized it. Ibwards the end of the 15th century 
the Ghent chamber of “ Jesus with the Balsam ” began to 
exercise a sovereign power over the other Flemish chambers, 
which was emulated later on in Holland by the “ Eglantine ” at 
Amsterdam. But this official recognition proved of no conse- 
quence in literature, and it was not in (ffient, lint in Antwerp, 
that intellectual life first began to stir. In Holland the burghers 
only formed the chambers, while in Flanders the representatives 
of the noble families were honorary members, and assisted with 
their money at the arrangement of ecclesiastic-al or political 
pageants. Their pompous landjuweelen, or tournaments of 
rhetoric, at which rich prizes were contended for, were the great 
occasions upon which the members of the chamljers distinguished 
themselves. Between 1426 and 1620 at least 66 of those festivals 
were held. There was a specially .splendid landjuwcel at Antvrerp 
in 1496, m which 28 chambers took part, but the gayest of all was 
that celebrated at Antwerp on the 3rd of August 1561. To this 
the “ Book ” at Brussels sent 340 members, all on horseback, and 
clad in crimson mantles. The town of Antwerp gave a ton of 
gold to be given in prizes, which were shared among 1893 

* See Schotel, Geschiedenis der Rederijhers in Nederland (1862 
1864, Amsterdam). 
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rhetoricians. This was the zenith of the splendour of the 
“ Kamers van Rhetorica,” and after this time they soon fell into 
disfavour. We can trace the progress of literary composition 
under the chambers, although none of their official productions 
has descended to us. Their dramatic pieces were certainly of 
a didactic cast, with a strong farcical flavour, and continued the 
tradition of Maerlant and his .school. They very rarely dealt 
with historical or even Biblical personages, but entirely with 
allegorical and moral abstractions, until the age of humanism 
introduced upon the stage the names without much of the spirit 
of mythology'. Of the pure farces of the rhetorical chambers wc 
can speak with still more confidence, for some of them have come 
down to us, and among the authors famed for their skill in this 
sort of writing are named Comelis Everaert of Bruges and 
Laurens Janssen of Haarlem. The material of these farces is 
extremely raw, consisting of rough jests at the expense of priests 
and foolish husbands, silly old men and their light wives. 
Laurens Janssen is also deserving of remembrance for a satire 
against the clergy, written in 1583. The chambers also en- 
couraged the composition of songs, but with very little siicce.ss ; 
they produced no lyrical genius more considerable than Matthijs 
de Casteleyn (1488-1550), the founder of the Flemish cliamber of 
“ Pax Vobiscum ” at Oudenarde, and author of Dc Conste van 
Rhetorijeken (Ghent, 1573), a personage whose influence as a 
fashioner of language would have been more healthy if his 
astounding metrical feats and harlequin tours de forre had not 
Ixien performed in a dialect debased with all the worst bastard 
phrases of the Burgundian period. 

In the middle of the 16th century a group of rhetoricians in 
Brabant and Flanders attempted to put a little new life into the 
stereoty'ped forms of the preceding age by 
in original composition the new-found branches of 
Latin and Greek poetry'. I'he leader of these men was Jean 
Bapti.sta Houwacrt- (1533-1599), a personage of considerable; 
political influence in his generation. Houwacrt held the title of 
“ Counsellor and Master in Ordinary of the Exchequer to the 
Dukedom of Brabant ” ; he played a prominent part in the 
revolution of the Low ("ountries against Spain ; and when the 
prince of (> range entered Bru.ssels victoriously (Sept. 23rd, 1577), 
Houwacrt met him in pomp at the head of the two ehainbers of 
rhetoric — the “ Book ” and the “ (»arland of Mary.” He did not 
remain faithful to his convictions, for he composed in 1593 a poem 
in honour of the cardinal-archduke Ernest of Austria, the governor 
of the Spanish Netherlands. He considered himself a devout 
disciple of Matthijs de (asteleyn, but his great characteristic wa;i 
his unbounded love of classical and mythological fanc)'. His 
didactic poems are composed in a wonderfully rococo style, and 
swarm wdth misplaced Latinities. In his bastard Burgundian 
tongue he boasted of having “ poelelijck geinventeert ende 
rhetorijckelijck ghecomfioneert ” for the Jlrussels chamber such 
dramas as Aeneas and Dido, Mars and Narcissus and 

Echo, or Leander and Hero— named together the Commerce of 
Amorosiiy (1583). But of all his writings, Pegasides PUyn 
(Antwerp, 1582-1583), or the Palace of Maidens, is the most 
remarkable ; this is a didactic poem in sixteen books, dedicated 
to a discussion of the variety' of earthly love. Mouw'aert’s 
contemporaries nicknamed him “ the Homer of Brabant ” ; 
later criticism has preferred to see in him an important link in 
that chain of homely didactic Dutch which ends in (ats. His 
writings arc composed in a Burgundian so base that they hardly 
belong to Flemish literature at all. Into the same miserable 
dialect (!ornelis van Ghistclc of Antwerp translated, between 
1555 and 1583, parts of Terence, Virgil, Horace, and Ovid, while 
the painter Karel van Mander (1547-1609) put a French version 
of the Iliad and of the Eclogues of Virgil into an equally ill-fitting 
Flemish dress. In no country' of Europe did the humanism of the 
16th century at first affect the national literature so .slightly or to 
so little purpose. 

The stir and revival of intellectual life that arrived with the 
Reformation found its first expression in the composition of 

® For Houwacrt, sec a study by K. F. SlallafTt in the Nederlandsch 
Museum (1885). 
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Psalms. The earliest printed collection appeared at Antwerp in 
1540, under the title of SotUer’^Liedekens, and was dedicated to 
a Dutch nobleman^ Willem van Zuylen van Nieuvelt^ 
by whose name it is usually known. This collection, 
however, was made before the Reformation in Hol- 
land really set in. For the Protestant cong^ations 
Jan Utenhove printed a volume of Psalms in London in 1566 ; 
i.ucas de Heere (1534-1585), and immediately after him, with 
much greater success, Petrus Datheen (1531-1590), translated 
the hymns of Q6ment Marot. For printing this last volume, 
in 1567, Herman Schinkel of Delft was burned to death in 1568. 
Datheen was not a rhetorician, but a person of humble origin, 
who wrote in the vulgar tongue, and his hymns spread far and 
wide among the people. Until 1773 they were in constant use 
in the state churdi of Holland. But the great evente of the 
period of reformation are not marked by psalms only in Dutch 
literature. Two collections of hymns and lyrical pieces, printed 
in 1562 and 1569, perpetuate the fervour and despair of the 
martyrs of the Mennonite Church. Similar utterances of the 
persecuted Protestants were published at Haarlem and I^eu- 
warden, at Ghent and at Bruges. Very different in tone were 
the battle-songs of liberty and triumph sung a genera- 
victorious Reformers, the “ Geuzen ” 
or “Gueux** (q.v,). The famous song-book of 1588, the 
Geusen Liedm Boecxken, w’as full of ardent and heroic sentiment, 
expressed often in marvellously brilliant phrases. In this 
collection appeared for the first time such classical snatches of 
Dutch song as the Ballad of Heiligerlee, the Ballad of Egmond 
and Horn, and the song of the Storm Leiden. The 
political ballads, with their ridicule of the Spanish leaders, 
form a section of the Boecxken which has proved of inestim- 
able value to historians. All these lyrics, however, whether 
of victory' or of martyrdom, are still very rough in form and 
language. 

The first writer who used the Dutch tongue with grace and 
precision of style was a w'oman and a professed opponent of 
Lutheranism and reformed thought. Modern Dutch 
literature practically begins with Anna Bijns {c, 1494-' 
1575). Against the crowd of rhetoricians and ps£^- 
makers of the early part of the i6th century she stands out in 
relief as the one jxiet of real genius. The language, oscillating 
before her time between Frencli and German, formless, corrupt 
and invertebrate, took shape and comeliness, which none of the 
male pedants could give it, from the impassioned hands of a 
woman. Anna Bijns, who is believed to have been born at 
Antwerp in 1494, was a schoolmistress at that city in her middle 
life, and in old age she still “ instructed youth in the Catholic 
religion.” She died on the loth of April 1575. Hendrik 
Peppinck, a Franciscan, who edited her third volume of poems 
when she was an old woman in 1567, speaks of her as ** a maiden 
small of descent, but great of understanding, and godly of life.” 
Her first known volume bears the date 1528, and displays her 
as already deeply versed in the mysteries of religion. We gather 
from all this that she was a lay nun, and she certainly occupied 
a position of great honour and influence at Antwerp. She was 
named ” the Sappho of Brabant ” and the “ Princess of all 
Rhetoricians.” She bent the pow'erful weapon of her verse 
against the faith and character of Luther. In her volume of 
1528 the Lutherans are scarcely mentioned; in that of 1538 
every page is occupied with invectives against them ; while 
the third volume of 1567 is the voice of one from whom her age 
has passed. All the poems of Anna Bijns which we possess are 
called refereinen or refrains.^ Her mastery over verse-form 
was extremely remarkable, and these refrains ore really modified 
chants-royal. The writings of Anna Bijns offer many points of 
interest to the philologist. In her the period of Middle Dutch 
closes, ^d the modern Dutch begins. In a few grammatical 
peculiarities — such as the formation of the genitive by some 
verbs which now govern the accusative, and the use of ghe 
before the infinitive — her language still belongs to Middle 
Dutch ; but these exceptions are rare, and she really initiated 
* Ed. Dr W. L. van Heltcn (1875). 


that modern speech which Filips van Mamix adopted and made 
classical in the next generation. 

In Filips van Mamix, lord of St ^degonde (153^x598), a 
much greater personage came forward in the ranks of liberty and 
reform. He was bom at Bmssels in 1 538, and b^an life 
as a disciple of Calvin and Beza in the schools of Geneva. 

It was as a defender of the Dutch iconoclasts that he first appeared 
in print, with his tract on The Images thrown down in HoUar^ 
in August is 66 . He soon became one of the leading spirits in 
the war of Dutch independence, the intimate friend of the prince 
of Orange, and the author of the glorious Wilhdmuslied. It was 
in the autumn of 1568 that Marnix composed this, the national 
hymn of Dutch li^rty and Protestantism. In 1569 he com- 
pleted a no less important and celebrated prose work, the 
Biencorf or Beehive of the Romish Church. In this satire he was 
inspired in a great measure by Rabelais, of whom he was an 
intelligent disciple. It is written in prose that may be said to 
mark an epoch in the language and literature of Holland. Over- 
whelmed with the press of public business, Marnix wrote little 
more until in 1580 he published his Psalms of David newly 
translated out of the Hebrew Tongue, He occupied the last years 
of his life in preparing a Dutch version of the Bible, translated 
direct from the original. At his death only Genesis was found 
completely revised ; but in 1619 the synod of Dort placed the 
unfinished work in the hands of four divines, who completed it. 

In Dirck Volckertsen Coomhert® (1522-1590) Holland 
for the first time produced a writer at once eager to compose 
in his native tongue and to employ the weapons 
humanism. Coomhert was a typical burgher of North ^ 
Holland, equally interested in the progress of national emancipa- 
tion and in the development of national literature. He was a 
native of Amsterdam, but he did not take part in the labours of 
the old chamber of the Eglantine, but quite early in life proceeded 
to Haarlem, and was notary, secretary and finally pensionary 
of the town. In 1566 he was imprisoned for hLs support of the 
Reformers, and in 1572 he became secretary to the states of 
Holland. He practised the art of etching, and spent all his 
spare time in the pursuit of classical learning. He was nearly 
forty years of age before he made any practical use of his attain- 
ments. In 1561 he printed his translation of the De offidis of 
Cicero, and in 1562 of the De heneficiis of Seneca. In these 
volumes he opposed with no less zeal than Mamix had done 
the bastard forms still employed in prose by the rhetoricians of 
Flanders and Brabant. During the next decade he occupied 
himself chiefly with plays and poems, conceived and expressed 
with far less freedom than his prose, and more in the approved 
conventional fashion of the rhetoricians ; he collected his poems 
in 1575. The next ten years he occupied in polemical writing,, 
from the evangelical point of view, against the Calvinists. In 
1585 he transited Boethius, and then gave his full attention 
to his original masterpiece, the Zedekunst (1586), or Art of 
Ethics, a philosophical treatise in prose, in which he studied to 
adapt the Dutch tongue to the grace and simplicity of Montaigne’s 
French. His humanism unites the Bible, Plutarch and Marcus 
Aurelius in one grand system of ethics, and is expressed in a 
style remarkable for brightness and purity. He died at Gouda 
on the 29th of October 1590; his works, in three enormous 
folio volumes, were first collected in 1630. 

Towards the end of the period of transition, Amsterdam 
became the centre of all literary enterprise in Holland. In 1585 
two of the most important chambers of rhetoric in Amater* 
Flanders, the ** White Lavender ” and the Fig earn the 
Tree,” took flight from the south, and settled them- ceatreoi 
selves in Amsterdam by the side of the “ Eglantine.” 

The last-named institution had already observed the new 
tendency of the age, and was prepared to encourage intellectual 
reform of every kind, and its influence spread through Holland 
and Zealand. In Flanders, meanwhile, crushed under the yoke 
of Parma, literature and native thought absolutely expired. 
From this time forward, and until the emancipation of the 

’ For Coomhert soc also ]. ten Brink, D, V, Coomhert en n’jne 
wellcvenkunst (Amsterdam, x86o). 
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southern provinces, the domain of our inquiry is confined to the 
district north of the Scheldt. 

In the chamber of the Eglantine at Amsterdam two men 
took a very prominent place, more by their intelligence and 
s i f! original genius. Hendrick 

Laurenssen Spieghel (1549-1612) was a humanist 
of a type more advanced and less polemical than Coomhert. 
He wrote a charming poem in praise of dancing ; but his chief 
contributions to literature were his Tweespraeck van de neder- 
duytsche letterhunst, a philological exhortation, in the manner of 
Joachim du Bellay’s famous tract, urging the Dutch nation to 
purify and enrich its tongue at the fountains of antiquity, and a 
didactic epic, entitled Hertspiegh€l{i 6 i^i^ which has l^en greatly 
praised, but wliich is now much more antiquated in style and 
more difficult to enjoy than Coomhert*s prose of a similar 
tendency. That Spieghel was a Catholic prevented him perhaps 
from exercising as much public influence as he exercised privately 
among his younger friends. The same may be said of the man 
who, in 1614, first collected SpieghePs writings, and published 
them in a volume with his own verses. Roemer Pieterssen 
Visscher^ (1547-1620) proceeded a step further than 
v^Mcher. Spieghel in the cultivation of polite letters. He was 
deeply tinged with a spirit of classical learning that 
was much more genuine and nearer to the true antique than 
any tliat had previously been known in Holland. His own dis- 
ciples called him the Dutch Martial, but he was at best little 
more than an amateur in poetry, although an amateur whose 
function it was to perceive and encourage the genius of pro- 
fessional writers. Roemer Visscher stands at the threshold of the 
new Renaissance literature, himself practising the faded arts of 
the rhetoricians, but pointing by his counsel and his conversation 
to the naturalism of the great period. 

It was in tlie salon at Amsterdam which the l)cautiful daughters 
of Roemer Visscher formed around their father and themselves 
that the new school began to take form. The republic 
tuSmnet, United Provinces, with Amsterdafii at its liead, 

' had suddenly risen to the first rank among the nations 
of Europe, and it was under the influence of so much new emotion 
and brilliant ambition that the country no less suddenly asserted 
itself in a great school of painting and poetry. The intellect of 
the whole Low Countries was concentrated in Holland and 
Zealand, while the six great universities, Leiden, Groningen, 
Utrecht, Amsterdam, Hardcrwijk and Franekcr, were enriched 
by a flock of learned exiles from Flanders and Brabant. It had 
occurred, however, to Roemer Visscher only that the path of 
literary honour lay, not along the utilitarian road cut out by 
Maerlant and Boendale, but in the study of beauty and antiquity. 
In this he was curiously aided by the school of ripe and enthusi- 
astic scholars who began to flourish at Leiden, such as Drusius, 
Vossius and Hugo Grotius, who themselves wrote little in Dutch, 
but who chastened the style of the rising generation by insisting 
on a pure and liberal Latinity. Out of that generation arose 
the greatest names in the literature of Holland- -Vondel, Hooft, 
Cats, Huygens— in whose hands the language, so long left 
barbarous and neglected, took at once its highest finish and 
melody. By the side of this serious and aesthetic growth there 
is to be noticed a quickening of the broad and farcical humour 
which had been characteristic of the Dutch nation from its 
commencement. For fifty years, and these the most glorious 
in the annals of Holland, these two streams of influence, one 
towards beauty and melody, the other towards lively comedy, 
ran side by side, often in the same channel, and producing a rich 
harvest of great works. It was in the house of the daughters of 
Roemer Visscher that the tragedies of Vondel and the comedies of 
Bredero, the farces of Coster and the odes of Huygens, alike 
found their first admirers and their best critics. 

Of the famous daughters of Roemer, two cultivated literature 
with marked success. Anna (1584-1651) was the author of 

* The best edition is by P. Vlaming (Amsterdam, 1723). 

* On Visscher and his daughters see K. Beets, Aide gedichten van 
Anna Roemers Visscher (i88t), and £. Gosse, Studies in the Literature 
of Northern Europe (1870). 
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a descriptive and didactic poem, De Roemster van den Aemstel 
(The Glory of the Aemstel), and of various miscellaneous writ- 
ings ; Tesselschade (1594-1649) wrote some lyrics which 
stul place her at the head of the female poets of . 

Holland, and she translated the great poem of Tasso, daughuii. 
They were women of universal accomplishment, 
graceful manners and singular beauty ; and their company 
attracted to the house of Roemer Visscher all the most gifted 
youths of the time, several of whom were suitors, but in vain, for 
the hand of Anna or of Tesselschade. 

Of this Amsterdam school, the first to emerge into public notice 
was Pieter Cornel issen Hooft (1581-1647). His Achilles and 
(1598) displayed a precocious ease in the use ^ 
of rhetorical artifices of style. In his pastoral drama ** 
of Granida (1605) he proved himself a pupil of Guarini. In 
tragedy he produced Baeto and Geraad van Velsen ; in history 
he published in 1626 his Life of Henry the Great, while from 1628 
to 1642 he was engaged upon his master- work, the History of 
Holland, Hooft desired to be a severe purist in style, and to a 
great extent he succeeded, but, like most of the writers of his 
age, he permitted himself too many I.atinisms. In his poetry, 
especially in the lyrical and pastoral verse of his youth, he is full 
of Italian reminiscences both of style and matter ; in his noble 
prose work he has .set himself to be a disciple of Tacitus. Motley 
has spoken of Hooft as one of the greatest historians, not merely 
of Holland, but of Europe. His influence in purifying the 
language of his countr}% and in enlarging its sphere of experience, 
can hardly be ov^errated. 

Very different from the long and prosperous career of Hooft 
was the brief, painful life of the greatest comic dramatist 
that Holland has produced. Gerbrand Adriaanssen 
Bredero® (1585-1618), the son of an Amsterdam 
shoemaker, was bom on the i6th of March 1585. He knew no 
Latin ; he had no taste for humanism ; he was a simple growth 
of the rich humour of the people. He entered the workshop of 
the painter Francisco Badens, but accomplished little in art. 
Ilis life was embittered by a hopeless love for 'I’esselsc'hado, to 
whom he dedicated his dramas, and whose beauty he celebrated 
in a whole cycle of love songs. His ideas on the subject of drama 
were at first a mere development of the medie\ al “ Abelespelen.’* 
The “ Oude Kammer,” one of the chambers of rhetoric, furnished 
an opening for his dramatic powers. He commenced by dramatiz- 
ing the romance of Roderick and Alphonsus, in 1611, and Griane 
in 1612, but in the latter year he struck out a new' and more 
characteristic path in his Farce of the Cmv, From this time 
until his death he continued to pour out comedies, farces and 
romantic dramas, in all of which he displayed a coarse, rough 
genius not unlike that of Ben Jonson, whose immediate contem- 
porary he was. Ilis last and best piece was Jerolimo, the Spanish 
Brahantery a satire upon the exiles from the south wffio filled the 
halls of the Amsterdam chambers of rhetoric with their pompous 
speeches and preposterous Burgundian phraseology. The piece 
was based on a Dutch version (Delft, 1609) of an early Spanish 
picaresque romance. La Vida de Lazarillo de Tormes (Burgos, 
1554). Bredero was closely allied in genius to the dramatists of 
the Shakespearian age, but he founcled no school, and stands 
almost as a solitary figure in the literature of Holland. He 
died on the 23rd of August 1618. Theodore Rodenburg (d. 1644), 
ridiculed by Bredero for his pretentiousness, had a wdder know- 
ledge of contemporary foreign literature than the other draina- 
tiste. He adapted some of the dramas of Lope de Vega, which 
he had witnessed at Madrid, into Dutch, and in 1618 he adapted 
Cyril Tourneur’s RtoengeVs Tragedy, 

The only individual at all clearly connected wdth Bredero in 
talent was Dr Samuel Coster,^ who was lx)rn at Amsterdam 
on the i6th of September 1579. He studied medicine at I^iden, 
and practised at Amsterdam. He is chiefly remembered for 

* See J. ten Brink, C.A. Brederoo (Utrecht, i85«j: 3rfl cti. 1887- 

1888) ; also J. H. W. Unger, Hrederoa, cine Bibliographie (1884). 
His works were edited (3 vols., 1885-1890) l)y J. ten Brink and 
others. ^ . 

* Sec R. A. Kollcwijn's edition of Samuel Coster s II erhen 
(1883). 
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having been the first to take advantage of the growing dissen- 
sion in the body of the old chamber of the Eglantine to form a 
new institution. In 1617 Coster founded what he 
Coftor. called the “ First Dutch Academy.” This was in fact 
a theatre, where, for the first time, dramas could ^ publicly 
acted under the patronage of no chamber of rhetoric. Coster 
himself had come before the world in 1612 with his farce of 
Teuwis the Boor, based on a folk-song in Jan Roulans^s Liedekens 
Boeckh, and he continued this order of composition in direct 
emulation of Bredero, but with less talent. In 1615 he began 
a series of “ blood-and-thunder *’ tragedies with his horrible Itys, 
and he continued this coarse style of tragic writing for several 
years. He survived at least until after 1648 as a supreme 
authority in Amsterdam upon all dramatic matters. 

'rhe first work of the greatest of all Dutch writers, Joost van 
den Vondel (1587-1679), was Net Pascha (1612), a tragedy or 
VoadBi tragi-comedy on the exodus of the children of Israel, 
® written, like all his succeeding dramas, on the 
recognized Dutch plan, in alexandrines, in five acts, and with 
choral interludes between the acts. 'Inhere is comparatively little 
promise in Uet Pascha. It was much inferior dramatically to the 
plays just being produced by Bredero, and metrically to the 
clear and eloquent tragedies and pastorals of Ilooft ; but it 
secured the young poet a position inferior only to theirs. Yet 
for a number of years he made no attempt to emphasize the 
impression he had produced on the public, but contented himself 
during the years that are the most fertile in a poet’s life with 
translating and imitating portions of du Bartas’s popular epic. 
The short and brilliant life of Bredero, his immediate contem- 
porary and greatest rival, burned itself out in a succession of 
dramatic victories, and it was not until two years after the death 
of that great poet that Vondel appeared before the public with 
a second tragedy, the Jerusalem laid Desolate. Five years later, 
in 1625, he published what seemed an innocent study from the 
antique, his tnigcdy of Palamedes, or Murdered Innocence. All 
Amsterdam discovered, with smothered delight, that under the 
name of the hero was thinly concealed the figure of Barncveldt, 
whose cxeciUion in 1618 had been a triumph of the hated 
Calvinists. Thus, at the age of forty-one, the obscure Vondel 
became in a week the most famous writer in Holland. For the 
next twelve years, and till the accession of Prince Frederick 
Henry, Vondel Imd to maintain a hand-to-hand combat 
with the “ Saints of Dort.” This was the period of his most 
resolute and stinging .satires ; (lats took up the cudgels on 
behalf of the counter-Bemonstrants, and there rtiged a war of 
pamphlets in verse. A purely fortuitous circumstance led to the 
next great triumph in N^ondeVs slowly developing career. 'Tlie 
Dutch Academy, founded in 1617 almost w'holly as a dramatic 
gild, had become so inaderjuatcly provided with .stage accom- 
modation that in 1638, having coalesced with the two chamlicrs 
of the “ Eglantine ” and the “ White Lavender,” it ventured on 
the erection of a large public theatre, the first in Amsterdam. 
Vondel, as the greatest poet of the day, was invited to wite 
a piece for the first night ; on the 3rd of January 1638 the 
theatre was opened with the performance of a new tragedy out 
of early Dutch history, the famous Gysbre^ht van Aemstel. The 
next ten years were rich in dramatic work from Vondel’s hand ; 
he .supplied the theatre with heroic Scriptural pieces, of which 
the general readef will obtain the best idea if we point to the 
Alhalie of Racine. In 1654, having already attained an age 
at which poetical production is usually discontinued by the 
most energetic of poets, he brought out the most exalted and 
sublime of all his works, the tragedy of Lucifer. Very late in 
life, througli no fault of his own, financial ruin fell on the aged 
poet, and from 1658 to 1668— that is, from his seventieth to 
his eightieth year— this venerable and illustrious person, the 
main literar>' glory of Holland through her whole history, was 
forced to earn his bread as a common clerk in a bank, miserably 
paid, and accused of wasting his masters’ time by the writing 
of verses. The city released him at last from this wretched 
bondage l>y a pension, and the wonderful old man went on 
writing odes and tragedies almost to his ninetieth year. He died 


I at last in 1679, of no disease, having outlived all his contem- 
poraries and almost all his friends, but calm, sane and good- 
humoured to the last, serenely conscious of the legacy he left 
to a not too grateful country. Vondel is the typical example 
of Dutch intelligence and imagination at their highest develop- 
ment. Not merely is he to Holland all that Camoens is to 
Portugal and Mickiewicz to Poland, but he stands on a level 
with these men in the positive value of his writings. 

I.yrical art was represented on its more spontaneous side 
by the songs and ballads of Jan Janssen Starter (b. 1594), an 
Englishman by birth, who was brought to Amsterdam ^ 
in his thirteenth year. Very early in life he was made ***" 
a member of the “ Eglantine,” and he worked beside Bredero 
for two years ; but in 1614 he wandered away to Leeuwarden, 
in Friesland, where he founded a literary gild, and brought out, 
in i6t8, his plays Timbre de Cardone, Fenicie van Messine, the 
subject of which is identical with that of Shakespeare’s Much 
Ado about Nothing, and DaraMa. But his great contribution 
to literature was his exquisite collection of lyrics, entitled the 
Friesche Lusthof, or Frisian Plcasance (1621). He returned to 
Amsterdam, but after 1625 we hear no more of him, and he is 
lielieved to have died as a .soldier in Germany. The songs of 
Starter are in close relation to the lyrics of the English Eliza- 
bethans, and have the same exquisite simplicity and audacity 
of style. 

While the genius of Holland clustered around the circle of 
Amsterdam, a school of scarcely less brilliance arose in Middel- 
burg, the capital of Zealand. The ruling spirit of 
this .school was the famous Jakob Cats (1577-1660). 

In this voluminous wTiter, to whom modern criticism almost 
denies the name of poet, the genuine Dutch habit of thought, 
the ulilitarian and didactic spirit which we have already observed 
in Ilouwaert and in Boendale, readied its zenith of fluency and 
popularity. During early middle life he produced the most 
imjxirtant of his writings, his pastoral of Galaihea, and his 
didactic poems, the Maechdenflicht and the Sinne- en Minne- 
Beelden. In 1624 he removed from Middclburg to Dort, where 
he soon after published his tedious ethical work called llotmelick, 
or Marriage ; and this was followed from time to time by one 
after another of his monotonous moral pieces. Cabs is an 
exceedingly dull and prosaic WTiter, whose alexandrines roll 
smoothly on without any power of riveting the attention or 
delighting the fancy. Yet his popularity with the middle 
classes in Holland has always been immense, and his influence 
extremely hurtful to the growth of all branches of litcrar}^ art. 
Among the disciples of Cats, Jakob Westerbaen (1599-1670) 
was the most successful. His works included translations from 
Virgil, Ovid, Seneca, Terence and Juvenal, besides original 
poems. Tlie Jesuit Adriaen Poirters (1606-1675) closely followed 
Cats in his remarkable Masquer of the World. A poet of Amster- 
dam, Jan Hcrman.sz Krul (1602-1644), preferred to follow the 
southern fashion, and wrote didactic pieces in the Catsian 
manner. 

A poet of dignified imagination and versatile form was Sir 
Constantijn Huygens (159^1687), the diplomatist. He threw 
in his lot with the great school of Amsterdam, and 
liecame the intimate friend and companion of Vondel, w®"* 
Hooft and the daughters of Roemer Visscher. His famous poem 
in praise of the Ilague, Batova Tempe, appeared in 1622, and 
was, from a technical point of view, the most accomplished and 
elegant poem till that time produced in Holland. His collected 
poems, Otiorum lihri sex, were printed in 1625. Oogentroost, or 
Eye Consolation, was the fantastic title of a remarkable poem 
dedieated in 1647 to his blind friend, Lucretia van Trello. He 
printed in 1654 a topographical piece describing his own mansion, 
Hofwijck. Huygens represents the direction in which it would 
have been desirable that Dutch literature, now completely 
founded by Hooft and Vondel, should forthwith proceed, while 
Cats represents the tame and mundane spirit which was actually 
adopted by the nation. Huygens had little of the sweetness 
of Hooft or of the sublimity of Vondel, but his genius was 
eminently bright and vivacious, and he was a consummate 
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artist in metrical form. The Dutch lan^age has never proved 
so light and supple in any hands as in his^ and he attempted no 
class of writing, whether in prose or verse, that he did not adorn 
by his delicate taste and sound judgment. A blmd admiration 
for John Donne, whose poems he translated, was the greatest 
fault of Huygens, who, in spite of his conceits, remains 
one of the most pleasing of Dutch writers. In addition to 
all this he comes down to us with the personal recommenda- 
tion of having been ** one of the most lovable men that ever 
lived.” 

Three Dutchmen of the 17th century distinguished themselves 
very prominently in the movement of learning and philosophic 
BekUr illustrious names of Hugo Grotius 

(1583-1645) and of Baruch Spinoza (1632-1677) can 
scarcely be said to liclong to Dutch literature. Balthasar 
Bekker (1634-1698), on the contrary, a Reformed preacher 
of Amsterdam, was a disciple of Descurtes, who deserves to lie 
remembered as the greatest philosophical writer who has used 
tlie Dutcli language. His masterpiece, Betoverde Wereld, or 
the World Bewitched, appeared in 1691-1693. Bekker is 
popularly remembered most honourably by his determined 
attacks upon the system of a penal code for witchcraft. 

From 1600 to 1650 was the blossoming time in Dutch litera- 
ture. During this period the names of greatest genius were 
first made known to the public, and the vigour and grace of 
literary expression reached their highest development. It 
happened, however, tliat three men of particularly commanding 
talent survived to an extreme old tige, and under the shadow 
of Vondcl, Cats and Huygens there sprang up a new generation 
which sustained the great tradition until about 1680, when the 
final decline set in. Jan Vos (< 1 . 1667) gained one illustrious 
success with his tragedy of Aaron and Tttus in 1641, 
and lost still more in 1642 by his obscene farce of Oene. 
His second tragedy of Medea, in 1665, and his collected poems in 
1662, supported his position as the foremost pupil of Vondel. 
Brandt ^^eraerdt Brandt (1626-1685), the author of a History 
of the Reformation (4 vols., 1671-1704), deserves 
remembrance less as a tragic dramatist than as a consummate 
biographer, whose lives of Vondel and of De Ruyter arc among 
the masterpieces of Dutch prose. Johan Antonides van der Goes 
(1647-1684) followed Vos as a skilful imitator of 
’ Vondel’s tragical manner, liis Chinese tnigedies, 
Trazil (1665) and Zunj^chin (1666), scarcely gave promise of the 
brilliant force and fancy of his Ystroomy a poem in praise of 
Amsterdam, 1671. He died suddenly, in early life, leaving 
Anaio unfinished an epic poem on the life of St Paul. Reyer 
Anslo (1626- 1669) marks the decline of taste and 
vigour ; his once famous descriptive epic. The Plague at Naples, 
is singularly tame and rococo in style. Joachim Oudaen (1628- 
Oudaen ^^ 9 ^) wrote in his youth two promising tragedies, 
Johanna Gray (1648) and Konradyn (1649). 
Amsterdam section of the school of Cats produced Jeremias de 
Decker (1609-1666), author of The Praise of Avarice, a satirical 
poem in imitation of Erasmus, and Joannes Vollenhove (1631- 
1708), voluminous writers of didactic verse. The engraver Jan 
Luiken (1649-1708) published in 1671 a very remark- 

able volume of poems. In lyrical poetry Starter had 
a single disciple, Daniel Jonctijs (1600-1652), who published a 
volume of love songs in 1639 under the affected and untrans- 
latable title of Rooselijns oochjens ontleed. None of these poets, 
except in some slight degree Luiken, set before himself any 
more ambitious task than to repeat with skill the effects of his 
predecessors. 

Meanwhile the romantic and voluminous romances of the 
French school of Scudery and Honor6 d'Urfe had invaded 
Holland and become fashionable. Johan van Heems- 
kerk (1597-1656), a councillor of the Hague, set himself 
to reproduce this product in native form, and published 
in 1637 his Batavian Arcadia, the first original Dutch romance, in 
which a party of romantic youths journey from the Hague to 
Katwijk, and undergo all sorts of romantic adventures. This 
book was extremely popular, and was imitated by Hendrik 


ffeems- 

kark. 


2U>eteboom in his Zaanlandsche Arcadia (i 6 s 8 ), and by Lambertus 
Bos in his Dordtsche Arcadia (1662). A fiu* more « . . 
spirited and original romance is the Mirandor (167 5) of 
Nikolaes Heinsius the younger (b. 1655), a book which resembles 
Gil Bias, and precedes it. 

The drama fell into Gallicized hands at the death of Vondel and 
his immediate disciples. Lodewijck Meijcr translated Corneille, 
and brought out his plays on the stage at Amsterdam, 
where he was manager of the national theatre or 
Schouwburg after Jan Vos. In connexion with <1^”* 
Andries Peis (d. 1681), autlior of the tragedy of Dido's 
Death, Mcijer constructed a dramatic club, entitled “Nil Volenti- 
bus Arduum,” the great object of which was to inflict the French 
taste upon the public. Pels furthermore came forward as the 
censor of letters and satirist of barbarism in Horace's Art of 
Poetry expounded, in 1677, and in his Use and Misuse of the Stage, 
in i68i. Willem van Focquenbroch (1640-1679) was the most 
voluminous comic writer of this period. I'he close of the century 
saw the rise of two thoroughly Gallican dramatists, Jan van 
Paffenrode (d. 1673) and Pieter Bern^ie (i65()-i699), who may 
not unfairly be compared respectively to the Englishmen 
Farquhar and Shadwcll. 'Hiomas Asselijii (1630-1695) was a 
writer of more consideral)le talent and more homely inslhicts. 
lie attempted to resist tlie dictatorship of Pels, and to follow the 
national tradition of Bredero. He is the creator of the character- 
istic Dutch type, the comic lover, Jan Klaa.szcn, whom he 
presented on the stage in a series of ridiculous situations. 
Abraham Alewijn (b. 1664), author of Jan Los (1721), possessed 
a coarse vein of dramatic humour ; he lived in Java, and his 
plays were produced in Batavia. Finally l^ieter Langendijk, the 
author of a farce borrowed from Don Quixote, claims notice 
among the dramatists of this period, although he liveil from 1683 

1 75 ^h i^*^d properly belongs to the next cetdiiry. With him the 
tradition of native comedy expired. 

The Augustan period of poetry in Holland was even more 
tdank and dull than in the other countries of northern Europe. 
Of the names preser>’(?d in the history of literature 
there are but very' few that call for repetition here, 

Arnold HLK)gvliet (1687-1763) wrote a passalde poem 
in honour of the town of Vliuirdingen, and a terrible Biblical 
epic, in the manner of Blackmore, on the history of Abraham. 
Hubert ('ornelissen Foot (1689-1733) showed an unusual love of 
nature and freshness of obscr\'ation in his descriptive pieces. 
Sybrand Feitama(i694-i758),who translated Voltaire’s llenriade 
(1743), and wroUi much dreary verse of the same class hirnsiilf, 
is less worthy of notice than Dirk Smits (1702-1752), the mild 
and elegiac singer of Rotterdam. Tragic drama was more or less 
capably represented by Lucretia W'ilhelmina van Merken (1722- 
1789), wife of the very dreary dramatist Nicholaas Simon van 
Winter (1718-1795). 

In the midst of this complete dissolution of poetical style, a 
writer arose who revived an interest in literature, and gave to 
Dutch prose the classical grace of the i8tli century. y^^ 
Justus van Effen * (1684 -1735) was born at Utrecht, 
fell into poverty early in life, and was thrown very 
much among the company of French Emigres, in connexion with 
whom he began literary life in 1713 by editing a French journal. 
Coming to London just when the Tatler and Spectator were in 
their first vogue, Van Effen studied Addison deeply, translated 
Swift and Defoe into French, and finally dedermined to transfer 
the beauties of English prose into his native language. It was 
not, however, until 1731, after having wasted the greater part of 
his life in writing Frencli, that he began to publish his Hollandsche 
Spectator, which his death in 1735 .soon brought to a close. Still, 
wliat he composed during the last four years of his life, in all 
its freshness, manliness and versatility, constitutes the most 
valuable legacy to Dutch litemture that the middle of the i8th 
century left behind it. 

The supremacy of the poetical clubs in every tov n produced a 
very weakening and Della-Cruscan effect upon literature, from 
which the first revolt was made by the famous brotliers Van 
> See Dr W. Bisschop, Justus van Pffen . . . (Utrecht, 1859). 
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Haren/ so honourably known as diplomatists in the history of the 
Netherlands. Willem van Haren (1710-1768) wrote verses from 
Tt0 earliest youths while Onno Zwier van Haren (1713- 

brothen 1 779)^ strangely enough^ did not begin to do so until he 
had passed middle life. They were friends of Voltaire, 
Hmna. ambitious of success in epic 

writing, as understood in France at that period. Willem pub- 
lished in 1741 his GevaUen van Friso, a historical epos, and a long 
series of odes and solemn lyrical pieces. Onno, in a somewhat 
lighter strain, WTote Piet and Agnietje, or Pandora's Box, and a 
long series of tragedies in the manner of Voltaire. The baroness 
Juliana Cornelia de Lannoy (1738-1782) was a writer of 
BanaetM considerable talent, also of the school of Voltaire ; her 
Lmaaoy, poems were highly esteemed by Bilderdijk, and she has a 

neatness of touch and clearness of penetration that give 
vivacity to her studies of social life. Jakobus Bellamy (1757- 
1786) was the son of a Swiss baker at Flushing ; his pompous 
Beiiaaiy {Gezangen myner Jeugd, 1782 ; V aderlandsche 

Gezangen, 1782) struck the final note of the false taste 
and Gallic pedantry that had deformed Dutch literature now for 
a century, and were for a short time excessively admired. 

The year 1777 has been mentioned as the turning-point in the 
history of letters in the Netherlands. It was in that year that 
Elizabeth (Betjen) Wolff - (1738-1804), a widow lady 
WoMmaS ^ Amsterdam, persuaded her friend Agatha (Aagjen) 
Dakea. Deken (1741-1804), a poor but extremely intelligent 
governess, to throw up her situation and live with her. 
For nearly thirty years these women continued together, writing 
in combination, and when the elder friend died on the 5th of 
November 1804, her companion survived her only nine days. 
Madam Wolff had appeared as a poetess so early as 1762, and 
again in 1769 and 1772, but her talent in verse was by no means 
very remarkable. But when the friends, in the third year of 
their association, published their Letters on Divers Subjects, it 
was plainly seen that in prose their talent was very remarkable 
indeed. Since the appearance of Heinsius's Mirandor more than 
a century had passed without any fresh start in novel-writing 
being made in Holland. In 1782 the ladies Wolff and Deken, 
inspired partly by contemporary English writers, and partly 
by Goethe, published their first novel, Sara Burgerharl. In 
spite of the close and obvious following of Richardson, this was 
a masterly production, and it was enthusiastically received. 
Another novel, Willem Lcevend, followed in 1785, and Cornelia 
Wildschut in 1792. The ladies were residing in France at the 
breaking out of the Revolution, and they escaped the guillotine 
with difficulty. After this they wrote no more, having secured 
for themselves by their three unrivalled romances a place among 
the foremost writers of their countr>\ 

The last years of the i8th century w'cre marked in Holland 
by a general revival of intellectual force. The romantic move- 
Nieuw Germany made itself deeply felt in all branches 

iaaS!^' of Dutch literature, and (jcrman lyricism took the 
place hitherto held by French classicism. Pieter 
Nieuwland (1764-1794) was a feeble forerunner of the revival, 
but his .short life and indifferent powers gave him no chance of 
directing the transition that he saiv to be inevitable. One volume 
of poems appeared in 1788, and a second, posthumously, in 1797. 

The real precursor and creator of a new epoch in letters was the 
famous Willem Bilderdijk (i75b'-i83i) {g.v.). This remarkable 
BiutrdUk. whose force of character was even greater than his 
' genius, impressed his personality on his generation so 
indelibly that to think of a Dutchman of the beginning of the 
19th century is to think of Bilderdijk. In poetry his taste was 
strictly national and didactic ; he b^an as a disciple of Cats, nor 
could he to the end of his life tolerate what he called “ the puer- 
ilities of Shakespeare.” His early love-songs, collected in 1781 
and 1785, gave little promise of talent, but in his epic of Elias 
in 1786, he showed himself superior to all the Dutch poets since 
Huygens in mastery of form. For twenty years he lived a busy, 

’ See Dr J. van VIoten, J.even evwerken ran Willem en Onno van 
Ha%en (1874), and Buskon-Huet, De van Harens (1875). 

* See Dr J. van Vloten, Elisabeth Wolff . . . (1880). 


eventful life, writing great quantities of verse, and then com- 
menced his most productive period with his didactic poem of 
The Disease of the Learned, in 1807 ; in 1808 he imitated Pope’s 
Essay on Man, and publi^ed the tragedy of Floris V,, and in 
1809 commenced the work which he designed to be his master- 
piece, the epic of De Ondergang der eerste Wereld (The Destruction 
of the First World), which he never finished, and which appeared 
as a fragment in 1820. To the foreign student Bilderdijk is a 
singularly uninviting and unpleasing fij^re. He unites in himself 
all the unlovely and provincial features which deform the worst 
of his countrymen. He was violent, ignorant and dull ; his view 
of art was confined to its declamatory and least beautiful side, 
and perhaps no writer of equal talent has shown so complete 
an absence of taste and tact. Ten Brink has summed up the 
character of Bilderdijk’s writings in an excellent passage: — 
“ As an artist,” he says, he can perhaps be best described 
in short as the cleverest versemaker of the i8th centur}\ His 
admirable erudition, his power over language, more extended 
and more colossal than that of any of his predecessors, enabled 
him to write pithy and thoroughly original verses, although 
the general tone of his thought and expression never rose above 
the ceremonious, stagy and theatrical character of the 18th 
century.” But in spite of his outrageous faults, and partly 
because these faults were the exaggeration of a marked national 
failing, Bilderdijk long enjoyed an unbroken and unbounded 
popularity in Holland. Fortunately, however, a sounder spirit 
has arisen in criticism, and the prestige of Bilderdijk is no longer 
preserved so religiously. 

Bilderdijk’s scorn for the dramas of Shakespeare was almost 
rivalled by that he felt for the new German poetry. Notwith- 
standing his opposition, however, the romantic fervour found its 
way into Holland, and first of all in the persons of Hieronymus 
van Alphen (174^1803) and Pieter Leonard van de Kastiele 
(1748-1810), who amused themselves by composing funeral 
poems of the school of Gessner and Blair. Van Alphen at one 
time was extolled as a writer of verses for children, but neither 
in this nor in the elegiac line did he possess nearly so much talent 
as Rhijnvis Feith (1753-1824), burgomaster of Zwolle, the very 
type of a prosperous and sentimental Dutchman. In his Jtdia 
(1783), a prose romance, Feith proved himself as completely 
the disciple of Goethe in Weriher as Wolff and Deken had been 
of Richardson in Sara Burgerharl, In Johannes Kinker (1764 
1845) a comic poet arose who, at the instigation of Bilderdijk, 
dedicated himself to the ridicule of Feith ’s sentimentalities. 
The same office was performed wdth more dignity and less 
vivacity by Baron W. E. van Perponcher (1741-1819), but Feith 
continued to hold the popular ear, and achie^'ed an immense 
success with his poem The Grave in 1792. He then produced 
tragedies for a while, and in 1803 published Antiquity, a didactic 
epic. But his popularity waned before his death, and he was 
troubled by the mirth of such witty scoffers as Arend Fokke 
Simons (1755-1812), the disciple of Klopstock, and as P. de 
Wacker van Zon (1758-1818), who, in a scries of very readable 
novels issued under the pseudonym of Bruno Daalberg, sharply 
ridiculed the sentimental and funereal school. 

Under the Batavian republic a historian of great genius arose 
in the person of Johannes Henricus van der Palm (1763-1840), 
whose brilliant and patriotic Gedenkschrift van Neder- 
lands Herstelling (1816) has somewhat obscured 
his great fame as a politician and an Orientalist. 

'fhe work commenced by Van der Palm in prose was continued 
in verse by Cornelis Loots (1765-18,^) and Jan Frederik Helmers 
(1767-1813). Loots, in his Batavians of the Time of ^ 
Caesar (1805), read his country'men a lesson in patriot- 
ism, which Helmers far exceeded in originaliW and force by 
his Dutch Nation in 1812. Neither of these poets, however, had 
sufficient art to render their pieces classical, or, indeed, 
enough to protect them during their lifetime from 
the sneers of Bilderdijk. Other political writers, w'hose lyrical 
energies were stimulated by the struggle with France, were 
Maurits Cbmelis van Hall (1768-1858), Samuel Iperuszoon 
Wiselius (1769-1845) and Jan ten Brink (1771-1839), the 
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second of whom immortalized himself and won the favour 
of Bilderdijk by ridiculing the pretensions of such frivolous 
tragedians as Sludcespeare and Schiller. 

The healthy and national spirit in which the ladies Wolff and 
Deken had written was adopted with great spirit by a novelist 
in the next generation^ Adriaan Loosjes (1761-1818), 
LoMiiM. ^ bookseller at Haarlem. His romantic stories of 
medieval life, especially his Charlotte van Bourbon^ are curiously 
like shadows cast forward by the Wavcrley Novels, but he has 
little of Sir Walter Scott’s historical truth of vision. His pro- 
duction was incessant and his popularity great for many years, 
but he was conscious all through tliat he was at best but a 
disciple of the authoresses of Sara Burgerhari, Another disciple 
whose name should not be passed over is Mana Jacoba dc 
Neufville (1775-1856), author of LitUe Duties^ an excellent story 
somewhat in the manner of Mrs Opie. 

A remarkable poet whose romantic genius strove to combine 
the power of Bilderdijk with the sweetness of Feith was Hendrik 
Tollens (1780-1856), whose verses have shown more 
**' vitality than those of most of his contemporaries. He 
struck out the admirable notion of celebrating the great deeds of 
Dutch histoiy in a series of lyrical romances, many of which 
possess a lasting charm. Besides his folk-songs and popular 
ballads, he succeeded in a long descriptive poem, A Winter in 
Nova Zembla, 1819. He lacks the full accomplishment of a 
literary artist, but his inspiration was natural and abundant, and 
he thoroughly deserved the popularity with which his patriotic 
Iliads were rewarded. Willem Messchert (1790- 
‘ 1844), a friend and follower of Tollens, pushed the 
domestic and familiar tone of the latter to a still further 
point, especially in his genre poem of the Golden Wedding, 
1825. Both these writers were natives and residents of Rotter- 
dam, which also claims the honour of being the birthplace of 
Adrianus Bogaers (1795-1870), the most considerable 
ogomn. pQgtical figure of the time. Without the force and 
profusion of Bilderdijk, Bogaers has more tnith to nature, more 
sweetness of imagination, and a more genuine gift of poetry than 
that clamorous writer, and is slowly taking a higher position in 
Dutch literature as Bilderdijk comes to take a lower one. Bogaers 
printed his famous poem Jochehed in 1835, but it had then he,cn in 
existence more than thirteen years, so that it belongs to the 
second period of imaginative revival in Europe, and connects the 
name of its author with those of Byron and Heine. Still more 
beautiful was his Voyage oj Heemskerk to Gibraltar (1836), in 
which he rose to the highest level of his genius. Tn 1846 he 
privately printed his Romances and Ballads. Bogaers had a great 
objection to publicity, and his reputation was long delayed by the 
secrecy with which he circulated his writings among a few 
intimate friends. A poet of considerable talent, whose powers 
were awakened by personal intercourse with Bogaers and 
Tollens, was Antoni Christiaan Winand Staring (1767- 

* 1840), who first at the age of fifty-three came before the 

w'orld with a volume of Poems, but who continued to write till 
past his seventieth year. His amorous and humorous lyrics 
recall the best period of Dutch song, and are worthy to be named 
beside those of Starter and Vondel. 

After 1830 Holland tooka more prominent position in European 
thought t^n she could claim since the end of the 17th century. 

In scientific and religious literature her men of letters 
showed themselves cognizant of the newest shades 
/of/aeaces. of opinion, and freely ventilated their ideas. The 
language resisted the pressure of German from the 
outside, and from within broke through its long stagnation 
and enriched itself, as a medium for literary expression, with 
a multitude of fresh and colloquial forms. At the same time, 
no very great genius arose in Holland in any branch of literature. 
The vast labours of Jakobus van Lennep (1802-1868) consist 
of innumerable translations, historical novels and national 
romances, which have gained for him the title of the leader of 
the Dutch romantic school. 

The novels of Sir Walter Scott had a ^eat influence on Dutch 
literature, and the period was rich in historical novels. J. van 


der Hi^e (1806-1854), who wrote under the pseudonym of Jan 
Frederick Oltmans, was the author of the famous novels, Castle 
Loevenstein in 1570 (1834), and The Shepherd (1838), both 
dealing with the national history. Other popular works were the 
antique romance Charikles and Euphorion (1831) of Petrus van 
Limburg-Brouwer (1795-1847), author of a history of Greek 
mythology ; the Mejuffrouw Leclerc (1849), and the Poriretten van 
Joost van den Vondel (1876) of the literary historian and critic 
J. A. A. Alberdingk Tliijm (1820-1899) ; the Jan Faessen (1856) 
of Lodewijk Mulder (b. 1822); and the Lucretia d'Este oi 
W. P. Woltere (1827-1891). Johannes Kneppelhovt (1814-1885) 
sketched university life at Leiden in two amusing volumes 
of Studententypen (1841) and Studentenlevefi (1844). Reinier 
Gimelis Bakhuizen van den Brink (1810-1865) was the chief 
critic of the romantic movement, and Everhard Johannes 
Po^ieter (1808-1875) its mystical philosopher and esoteric 
lyrical poet. The genius and influence of Potgietcr were very 
considerable, but they were exceeded by the gifts of Nicolaes 
Beets (9.V.), author of the famous Camera obscura (1836), a 
masterpiece of humour and character. Johannes Pieter Hase- 
broek (1812-1896), who lias been called the Dutch Gharlcs Lamb, 
wrote in 1840 an admirable collection of essays entitled Truth 
and Dreams. Willem Ilofdijk (1816-1888) wrote a collection 
of ballads, Kennemerland (1849-1852), and a series of epic and 
dramatic poems in the romantic style. Bernard ter Haar (1806- 
1881), an Amsterdam pastor and, in the last year of his life, a 
professor at Utrecht, made a reputation as a poet by his Johannes 
and Theagencs, a legend of apostolic times ( 1 838). llis poems were 
collected in 1866 and 1879. A poet of unusual power and promise 
was lost in the early death of Pieter Augustus de Genestet (1803- 
1861). His Eve of Saint Nicholas appeared in 1849, and was 
followed by two volumes of verse in 1851 and 1861, the second of 
which contains some poems that have attained great popularity. 
Among the poets should not be forgotten two writers of verse for 
children, Jan Pieter Heije (i8o(>-i876) and J. J. A. Gouvemeur 
(1809-1889). Oiticism was represented by W. J. A. Jonckbloet 
(1817-1885), author of an excellent History of Dutch Literature 
(1868-1870), C. Busken Huet, and Jan ten Brink (1834-1901), 
author of a great number of valuable works on literary history, 
notably of a history of Dutch literature (1897), and a series of 
biographies of 19th century Dutch writers (new edition, 1902). 
His novels were collected in 13 volumes in 1885. With Isaak 
da Costa {q.v.), W. J. van Zeggelen (1811 1879), and J. J. L. 
Ten Kate (q.v.), tlie domestic tendency of ('ats and Bilderdijk 
overpowered the influence of romanticism. 'J’he romantic drama 
found its best exponent in H. J. Schimmcl (y.v.), who found a 
disciple in D. F. van Heyst (b. 1831 ), whose George van Lalaing 
was produced in 1873. Hugo Beijerman (ps. Glanor) produced 
a good play in his Uitgaan (1873), which was followed by other 
successes. Rosier P" aessen (b. 1 833) published his dramatic works 
in 1883. 

The recent literature of Holland presents the interesting 
phenomenon of an aesthetic revolution, carefully and cleverly 
planned, crowned with unanticipated success, and 
dying away in a languor encouraged by the complete 
absence of organized resistance. It would perhaps be mentM. 
difficult to point to another European example so well 
defined of the vicissitudes which keep the histor>^ of literature 
varied and fresh. For the thirty or forty years preceding 1880 
the course of beUes-tettres in Holland was smooth and even 
sluggish. The Dutch writers had slipped into a conventionality 
of treatment and a strict limitation of form from which even the 
most striking talents among them could scarcely escape. In 
1880 the most eminent authors of this early period were ready to 
pass away, and they appeared to be preparing no successors to 
take their place. The greatest humorist of Holland, Nicolaas 
Beets, had drawn his works together. The most interesting 
novelist, Mrs Gertrude Bosboom-Ioussaint, had in her last 
psychological stories shown an unexpected sympatliy with new 
ideas. M. G. L. van Ix)ghem (b. 1849), known under the 
pseudonym of “ Fiore delle Neve,” made a great success by his 
Een liefde in het Zuiden (1881), followed in 1882 by Liana, and in 
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1884 by Van eene Sultane. Among the novelists were Gerard 
Keller (b. 1839), author of From Home (1867) 9 Johan Gram (b. 
1833)^ of whose novels De Familie SchaffeU (1870) is the b^t 
known ; Hendrik de Veer (1829-1890), author of Frans Holster 
(1871) ; Justus van Maurik (b. 1846), who wrote plays and short 
sketches of Amsterdam life {Uii het Volk, 1879), and Arnold 
Buning (b. 1846), whose Marine Sketches (1880) won great 
popularity. The colonial novels of N. Marie C. Sloot, bom in 
Java in 1853, are widely read in Holland and Belgium, and many 
of them have been translated into German. A numto of them 
were collected (Schiedam, 1900-1902) as Romantische Werken, 
Adt'le Opzoomer (b. 1856 ; pseud. A. C. S. Wallis) made her first 
success ill 1877 with In Days of Strife. The two leading Dutch 
men of letters, however, besides Beets and Douwes Dekker, were 
critics, Conrad Busken-Huet (q.v.) and Card Vosmaer (q.v.). In 
Huet the principles of the 1840 -1880 period were summed up ; he 
had been during all those years the fearless and trusty watch-dog 
of Dutch letters, as he understood them. He lived just long 
enough to become aware that a revolution was approaching, 
not to comprehend its character ; but his accomplished fidelity 
to literary principle and his wide knowledge have been honoured 
even by the most bitter of the younger school. Vosmaer, 
although in certain directions more sympathetic than Huet, 
and himself an innovator, has not escaped so easily, because he 
has been charged with want of courage in accepting what he knew 
to be inevitable. 

in November 1881 there died a youth named Jaccpies Perk 
(1860-1881), who had done no more than publish a few soimets 
in the Spectator, a journal published by Vosmaer. He was no 
sooner dead, however, than his posthumous poems, and in 
particular a cycle of sonnets called Mathilde, were published 
(1882), and awakened extraordinary emotion. Perk had rejected 
all the formulas of rhetorical poetry', and had broken up the 
conventional rhythms. 1‘here had been heard no music like his 
in Holland for two hundred years. A group of young men, 
united in a sort of esoteric adoration of the memory of Perk, 
collected around his name. They joined to their band a man 
somewhat older than themselves, Marccllus Emants (born 1848), 
poet, novelist and dramatist, who had come forward in 1879 
with a symbolical poem called Lilith, which had lieen stigmatized 
as audacious and meaningless ; encouraged l>y the admiration 
of his juniors, Emants published in 1881 a treatise on Young 
Holland, in the form of a novel in which the first open attack 
was made on the old school. The next appearance was that of 
Willem K 1 (K)s (born 1857), who had been the editor and intimate 
friend of Perk, and who now undertook to lead the army of 
relxillion. His violent attacks on recognized authority in 
aesthetics began in 1882, and created a considerable scandal. 
For some time, however, the new poets and critics found a great 
difficulty in l)eing heard, since all the channels of periodiail 
literature were closed to them. But in 1883 Emants expressed 
his intellectual aspirations in his poem The Twilight of the Gods, 
and in 1884 the young school founded a review, De Nieuwe Gids, 
which was able to offer a direct challenge to De Gids, the ultra- 
respectable Dutch quarterly. In this year a new element was 
introduced : hitherto the influences of the young Dutch poetry 
had chiefly come from England ; they were those of Shelley, 
Mrs Browning, the Rossettis. In 1884 Frans Netscher began to 
imitate with avitlity the French naturalists. For some time, 
then, the new Dutch literature became a sort of mixture of 
Shelley and Zola, very violent, heady and bewildering. In 1885 
the Persephone and other Poems of Alliert Verwey (b. 1865) intro- 
duced a lyrical poet of real merit to Holland ; Emants published 
his novel Goudakkei s Illusions, This was the great flowering 
moment of the new scliool. It was at this juncture that the 
principal recent writer of Holland, Louis Couperus (b, 1863), 
made his first definite appearance. Born in the Hague, the 
opening years of his boyhood were spent in Java, and he had 
preserved in all his nature a certain tropical magnificence. In 
1884 a little volume of lyrics, and in 1886 the more important 
Orchids, showed in Couperus a poet whose sympathies were at 
first entirely with the new school. But he was destined to be 


a novelist, and his earliest story, Eline Vere (1889), already took 
him out of the ranks of his contemporaries. In 1890 he published 
Destiny (known as Footsteps of Fate in the English version), 
and in 1892 Ecstasy. This was followed in 1894 by Majesty, in 
1896 by World-wide Peace, in 1898 by Metamorphosis, a delicate 
study of character, in 1899 Fidessa, in 1901 by Quiet Force, 
and in 1902 by the first volume of a tetralogy called The Books 
of Small Soub. Of all these later books, some of which have 
l^en translated into English, by Couperus, it is perhaps Ecstasy 
in which the peculiar quality of his work is seen at present to 
the greatest advantage. This is an extreme sensitiveness to 
psychological phenomena, expressed in terms of singular delicacy 
and beauty. The talent of Couperus is like a rich but simple 
tropical flower laden with colour and odour. He separated 
himself, as he developed, from the more fanatical members of the 
group, and addressed himself to the wider public. Another 
writer, of a totally different class, resembling Couperus only in his 
defiance of the ruling system of aesthetics, is the prominent 
Ultramontane politician and bishop, E. J. A. M. Schaepinann 
(born 1844), w'hose poem of A fa Sofia originally appeared in 1886. 
Recent novelists of some polemical vigour are H. Borel and van 
Ilulzen. A very delightful talent was revealed by Frederick 
van Eeden in Little Johnny (1887), a prose fairy-tale ; in Ellen 
(1891), a cycle of mysterious and musical elegies ; and in From 
the Cold Pools of Death ( 1 901 ), a very melancholy novel . Another 
poet of less refinement of spirit, but even greater sumptuousness 
of fonn, appeared in Helene Swarth-Lapidoth (born 1859), whose 
Pictures and Voices belongs to 1887. In that year also, in which 
Dutch literature reached its height of fecundity, was published 
the powerful and scandalous naturalistic novel, A Love, by 
L. van Deyssel (K. J. L. Albcrdingk Thijm) who had hitherto 
been known chiefly as a most uncompromising critic. After 
1887 the condition of modern Dutch literature remained com- 
paratively stationary, and within the last decade of the 19th 
century was definitely declining. In 1889, it is true, a new poet 
Herman Gorter, made his appearance wi!.h a volume of strange 
verses called May, eccentric both in prosody and in treatment. 
He held his own without any marked advance towards lucidity 
or variety. Since the recognition of Gorter, however, no really 
remarkable talent has made itself prominent in Dutch poetry, 
unless we except P. C. Boutens, whose Verses in 1898 were 
received with great respect. Willem Kloos, still the acute and 
somew'hat turbulent leader of the school, collected his poems in 
1894 and his critical essays in 1896. L. van l)eys.sel, though an 
effective reviewer, continued to lack the erudition which years 
should have brought to him. Gorter remained tenebrous, 
Helene Swarth-Lapidoth still gorgeous ; the others, with the 
exception of Couperus, showed symptoms of sinking into silence. 
The entire school, now that the struggle for recognition is over, 
and its members are accepted as little classics and the tyrants 
of taste, rests on its triumphs and seems to limit itself to a 
repetition of its old experiments. The leading dramati.st of 
the close of the century was Hermann Heijermans (b. 1864), 
a Jew of strong realistic and socialistic tendencies, and the 
author of innumerable gloomy plays. His Ghetto (1898) and 
Ora et Labor a (1901) particularly display his peculiar talent. 
Other notable products of drama ore those of de Koo, whose 
Tobias Bolder man (1900) and Vier Ton (1901) arc effective 
comedies. Dutch literature presented features of remarkable 
interest between 1882 and 1888, but since that time the general 
heightening of the average of merit, the abandonment of the old 
dry conventions, and a recognition of the artistic value of words 
and forms, are more evident to a foreign observer than any very 
important single expression of the national genius in literary 
art. An exception should be made in favour of the powerful 
peasant-stories of Steijn Streuvels (Frank Lateur), a young baker 
by trade, whose Summer Land (1901) was a most promising 
production. 

Authorities. — Dr W. J. A. Jonckbloct, Geschiedenis der Neder- 
landsche Letterkunde (4th ed., 1889*- 1892); Dr J. ten Brink, Kleine 
Geschiedenis der Nederlandschen Letteren (Haarlem, 1877) ; and tlie 
same author’s Geschiedenis der Nedertandsche Letterkunde (1897). 
with elaborate illustrations, facsimiles of MSS. and title pages. &c. ; 
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Dr J. van Vloten, Schets van de Geschiedenis dor Nedetlandscheti 
Letteren (1879) ; L. Schneider, Geschichte der niederldndischen 
Liter aim (Leipzig, 1887); G. Kalfi, Liter atuur en tooneel te Amsterdam 
in de zeventiende Beuw (Haarlem, 1895). 

Interesting obscr\'ations on tlu; development of the new school 
in Dutch literature will be found in Willem ICloos, Veertien Jaar 
Literatuur-Geschiedenis (2 vols., i88o>i896), and in L. van Deyssel, 
Vef zamelde Opstelen (4 vols., 1890-1897), and in the series of mono- 
graphs and bibliographies by Prof. J. ten Brink, Geschiedenis der 
Noord-Nederlands^e Letteren in de XlX^ Keim (Rotterdam, new od. 
1902, &c.). (E. G.) 

DUTCH WARS, a convenient general title for a series of 
European wars between 1652 and 1678, which centred chiefly 
upon the political and commercial relations of the Netherlands 
with England and France. By Englishmen the term “ Dutch 
Wars ” is usually applied to the two purely naval wars of 1652-53 
and 1663-67 and to the Anglo-Dutch or naval part of the war 
that began in 1672. But the last of these was part of a much 
wider struggle by land, known to Continental historians as the 
Dutch War of 1672-78, and the second part of this article 
deals with their struggle on the various frontiers of France, which 
was illustrated by the genius of Turenne and Cond^. 

I. Naval Operations 

First Dutch War — Though political causes were at 

work, the main incentive to hostility between the peoples was 
commercial rivalry. Tt was therefore natural that their first 
encounters should have taken place between flcjets engaged in 
convoying trade, or in endeavouring to intercept the trade of 
their enemy. Blows were exchanged before w'ar was formally 
declared. On the 12th of May 1652 an English officer, Captain 
Young, stopped a Dutch convoy near the Start in order to 
enforce tlic salute to the English flag, which England then 
demanded from all who used the seas round her coast. The 
demand was resisted, and was only yielded to after a sharp 
conflict. Though the Dutch were still endeavouring to negotiate 
a ])eace with the (Council of State which governed in the British 
Isles after the execution of King Charles 1., they made ready for 
war. Tn May forty sail of their w-ar-ships ajipearcd off Dover 
under command of Martin llarpertzoon Tromp— then ihe Iwst 
known of their admirals. There were then 8 British ships in 
Dover under Kcar-Admiral Nicholas Bourne, and 15 near Rye 
unrler Robert Blake, a member of parliament, and soldier who 
had gained a great reputation in the Civil War. Blake came, into 
the Straits of Dover with his sliijis, and on the 19th of May a .sharf) 
collision took plaa^ between him and Tromp. Bourne joined Ins 
countryman after tiie action began. The eiK’oiinter, wdu<!h the 
Dutch attrilnited to the English, and the li^nglish to the I)utcl\, 
made war inevitable, even if the relations of the two pemers had 
allowed of the maintenance of peace. The first operations on 
both sides took the form of attacks on trade. Sir George Ay.scue, 
who had lately returned from the West Indies, whither he had 
been sent to subdue the Royalist party in Barbados, had a sharp 
encounter with a Dutch convoy while on his way up Cliannel to 
the Downs, and had captured several prizes. The Council 
State, being mainly anxious to destroy the Dutch trade and 
fisheries, began by reinforcing Blake, and sending him iKirth 
to scatter tlie Dutch herring fleet. He had with him 60 vessels. 
Ayscue remained in the Downs with 16. Soon after Blake had 
gone, Tromp appeared in the Dowms with a stronger force and 
threatened an attack on Ayscue. Want of wdnd prevented the 
operation. Tromp was also most intent on collecting the home- 
coming Dutch convoys, and seeing them .safe into port. He 
therefore also sailed north to meet the Baltic trade. No meeting, 
however, took place between him and Blake, while bad weather 
scattered the Dutch. Their herring fishery was ruined for the 
year, and the outcry against Tromp was loud. He was notori- 
ously no friend to the Loevenstein party then prevalent in 
Holland, and was displaced, his place being taken by Cornelius 
de Witt and Michiel Auriaanzoon de Ruyter. De Ruyter was 
sent into the Channel to convoy the outward-bound convoys, 
and meet the home-coming trade. On the »6th of August lie 
had an encounter off Plymouth with Ayscue, whom he worsted, 
and then cruised at the Land*s End. The failure of Ayscue, who 


was not employed again in this war, induced the Council of State 
to send Blake, who had now returned from the north, into the 
Channel. He was not, however, more successful. His fleet was 
allowed to Ijecome scattered, and the Dutchman brought Ids 
convoy back safe after a partial action with Penn, Blake’s 
subordinate, on the i6th of August. 

So far the operations liad been confined to commerce destroy- 
ing, or to the protection of trade by convoy. The next moves 
were more purely warlike. On the 27th of September the Dutch 
appeared in force off the mouth of the Thames, and Blake, whose 
fleet was collected in the Downs, stood to sea. On the 281 h of 
Septemlier the first real battle of the war was fought off the 
Kentish Knock, a shoal opposite the coast of Essex. Tlie English 
fleet standing to the north passed to west of the Dutch, and then 
turned. In the close engagement which followed, the Dutch 
were defeated. They did not fight well, and their failure was 
attributed in part to the discontent of their seamen witli the 
removal of Tromp, and the iinpopularily of de U’itt. The 
states-gcneral found it neressar\’ to replace 'IVoinp, who was at 
once sent to sea, again with the charge of seeing the outward- 
l)Ound trade down Channel, and waiting for the homeward- 
bound. Blake had not remained on the coast of Holland, for the 
Council of Slate was still almost as intent as the Dutch on 
convoying trade or molesting the enemy's. It brought its fleet 
back, and then divided the ships, sending some to the north 
with Penn, and keeping the others, 40 in all, with Blake in the 
Downs. Thus when 'lYomp appeared “at the back of the 
GiMulwins ” v.’ith a fleet of 80 war-ships and a crowil of merchant 
vessels on the 29111 of November, lilake was not in a position 
to engage him with any assured prospect of success. But he 
made the attenipt, and a hot engagement took pla(;f> off Dungc- 
ness on the 30th. 'iVo luiglish \csscls wen‘ taken, and the loss 
would hat e been greater if some of the lOnglish captains had not 
shown thcin.selves backward. Many of the shijis were merchant 
vessels pressed or hired, and commanded by their own skippers, 
who displayc^d little military spirit. Blake, who offered to 
rc-iign, complained of the conduct of many f)f them, and 
some were punished. 'J'Jic Council of Slate saw tlie necessity for 
making a strong effort against Tromp, who ranged the ('hannel 
iinoppo.sed. JVnn was recalled from the north, Richard Deane 
and George Monk were united with Jflake as “ admirals and 
generals at sea,” and a competent force* was collee'ted by the 
middle of J’'ebiTUiTy\ 'J’lie legend (for it is nothing more) that 
Tromp hoisted a broom at his inaiiunast-hecd to announeo his 
intention to sweep the English off the sea, refers to this period. 

On the i8th of Ft bruary 1653 the Duteh admiral, who had 
now collected the home vvanb bound convoys, was oil Pli'nioulh 
on his way liack to Holland, and was attacked by th(’ Knglish 
fleet. The encounter, which lasted from the iStli to the 20th of 
February and ranged from Plymouth to I'alais, is commonly 
named the “ Three Days’ Battle” and was descrilK'd ljy Clarendon 
as “ stujierKlous.” The Dutch admiral brought his charge of 
merchant .ships up Channel between him and the French shore. 
His war-ships were arranged in what was called a half-moon, 
and was in fact an obtuse angle with his flagshij), the 
“ Brederode,” at the apex. During the 18th and loth, [\n\ 
attacks of the English though fierce were partial, and met with 
no great success. Tromp had to complain of the conduct of 
several of his captains. On the 20th his line was broken ami 
some 60 of his mercliant ships w'ere captured. He anchored in 
some confusion in C!alais roads. \’et I*v taking advantage of the 
dark, and the turn of the tide, he succeeded in carrying the great 
majority of his merchant shifis home. The Engli.sh fleet liad 
suffered severely, Blake himself was seriously wounded, and liis 
colleague Deane w'as also hurl. Blake's w’ound disabled him 
greatly through the remainder of the war. 

The Three Days’ Battle wras followed by a pause in the war. 
On the English side much damage had to be rejiaired. 'I’be 
administration of the navy, called upon as it was to deal with 
a war of unprecedented magnitude, was overtaxed by the 
obligation to refit ships, raise crews, and pro> ide for the nuiuerous 
sick or wounded. The close approach of the great political 
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crisis in which Cromwell expelled the Long Parliament and i would be popular with the trading classes in England. They relied 
established the Protectorate (17th of April 1653), may have had 1 also on the known reluctance of the Dutch government to go to 
some influence. The fleet adhered to the new government on 1 war. In October 1663, therefore, a squadron was sent out under 
the 22nd of April. On the Dutch side much damage had to be command of Sir Robert Holmes to attack the Dutch in Gambia 
repaired, and their complicated administration, by five indc- and America. Their posts on the African coast were captured 
pendent admiralty boards, rendered rapid work impossible, and New Amsterdam (now New York) taken. The states- 
They had also begun to realize that the quality of their ships was general under the skilful management of the Grand Pensionary, 
inferior. Reflection had further shown them that to hamper John de Witt, retaliated by sending de Ruy ter from the Mediter- 
their fleets by imposing the direct protection of a great flock of ranean, where he was cruising against the Barbary pirates, to 
merchant ships on them was not even an effectual way to protect follow Holmes. De Ruyter re-established the Dutch posts in 
commerce. When, therefore, Tromp was next sent to sea, it was Gambk, and, though he failed to retake New Amsterdam, did 
with an unhampered fleet of war-ships, and for the purpose of much injupr to English trade before he returned to Holland. It 
bringing the English fleet to battle. may be pointed out that all colonial settlements belonged at that 

In spite of their heavy losses and their awkward administra- time exclusively to England, and the war was made entirely by 
tion, the Dutch were at sea before the end of May, and were close her, and in her interest, Scotland and Ireland having no share, 
to the mouth of the Thames. The English fleet was not all ready. Numbers of Scotch sailors and of English deserters served in the 
Part was in the river fitting out under Blake, who had not fully Dutch fleet in this war— the bad administration of the navy and 
recovered from his wound. The bulk of it was, however, ready the constant ill-treatment of the crews having caused bitter 
for service, and Blake's colleagues. Monk and Deane, attacked discontent. Other attacks were made on Dutch trade during 
Tromp on the 2nd of June. Changes of wind made the battle : 1664, but the great operations of wardid not begin till May 1665. 
somewhat confused. At first the English were to windward and • In that month the duke of York was on the east coast of England 
they bore down with Rear-Admiral John Lawson in command of ! with a fleet of 80 to 90 sail, composed, according to the custom of 
the van. Tromp, conscious that his ships were weaker in build, j the time, of vessels of all sizes. A Dutch fleet of corresponding 
at first drew away, firing at the spars of the English ships in order | strength was sent to sea, under command of Baron Opdam van 
to cripple them. A shift of tlie wind having given him the | Wassenaer. In this war wc do not find that the movements of 
weather-gage, he concentrated a vigorous attiick on Lawson, fleets were subordinated to the work of providing convoy. They 
But the wind changed again and transferred the weather-gage to were sent to sea for the much more intelligent purpo.se of seeking 
the Pmglish. Monk and Deane brought on a general action, in out the enemy and driving him off. 1 1 was understood that the 
which the, Dutch were outmatched, and forced to retreat to their trade of the victor would be secure. 

own coast. Deane was slain by a cannon-shot by the side of his The first battle took place from 30 to 40 m. S.E. of Lowestoft, 
colleague Monk, who threw his cloak over the mangled body, on the 3rd of June 1665. By the bad conduct of some of the 
Blake, informed by the sound of the cannon, which was audible ; captains in the centre of the Dutch line, the English, who fought 
on the Thames, that an action was in progress, hurried to sea and with much spirit, were able to win a considerable victory, 
joined Monk in the j)iirjuit of the Dutch on the 3rd of June. Opdam’s flagship was blown up and he perished. But the 
Tromp was driven into port and told the states-gcneral that they pursuit of the English fleet was feeble, and the retreat of the 
must build better .ships if they wished to beat the English at sea. Dutch was ably covered by Cornelius van Tmmp, son of Martin 
Blake was forced by his still unhealed wound to go ashore, and Tromp. Much scandal was caused by the mysterious circum- 
the sole command was left to Monk, who remained cruising on the stances in which an order to shorten sail was given in the English 
coast of Holland. The states-general now sought for peace, but flagship, and doubts were expre.ssed of the courage of the duke of 
CromwcU’s demands were excessive, and could not be accepted York. He withdrew, or was withdrawn, from the active com- 
without a surrender of the independence of Holland. A last effort mand at sea, and was replaced by the earl of Sandwich. On the 
was therefore made to regain the command of the sea. A great Dutch side vigorous measures were taken to enforce good 
fleet was fitted out, partly at Flushing, partly in the Tcxel. discipline. Four of the captains who had misbehaved on the 3rd 
Between the 26th and the 30th of July Tromp, by a scries of of June were shot for cowardice, and othei-s were dismis.sed. 
skilful manoeuvres, united the divided Dutch squadrons in the De Ruyter was named commander-in-chief, and John de Witt, 
face of Monk's fleet, and on the 30th he stood out to sea with the or later his brother Cornelius, accompanied the admiral as 
wind in his favour, and gave battle. More than a hundred vessels delegate of the states-general to support his authority. The 
were engaged on citlter side. The Dutch admiral manojuvred to earl of Sandwich did nothing becoming a capable commander, 
keep, and Monk to gain, the weather-gage. The fleets passed on Under his command the fleet made no attempt to blockade the 
opposite tacks, and the Dutch tried to destroy their enemy with Dutch coast, but was turned from its proper work to engage in a 
fire-ships without success. At last the weathcrly qualities of the prize-hunting plot with the king of Denmark. ITie object was to 
ships enabled Monk to break through the Dutch line, cutting plunder a Dutch convoy which had taken refuge at Bergen in 
some of their ships off from the others. The vessels thus cut off ! Norway, then united to Denmark. The mutual interest of the 
fled to the Maas, and Tromp with the others retired to the associates led to the failure of the plot. Sir Thomas Teddeman, 
Texel. He was shot dead by a musket bullet in the retreat, who was sent by Sandwich to attack the Dutch at Bergen, was 
The loss of life liad been heavy on both sides. Six captains of suspected by the Danish governor of intending to play false, was 
Monk's fleet were slain. I'he Dutch now sought peace, and fired on by the batteries, and was beaten off. De Ruyter 
Cromwell offered better terms. During the fighting in the North ; covered the return of the trade to Holland. Sandwich, who had 
Sea the Mediterranean trade oC England had suffered severely, taken some prizes, unlawfully seized part of their caigoes for the 
A squadron of trading ships and a few war vessels were blocked in l^enefit of himself and the other flag officers. A loud outcry was 
Italian ports till some of them were taken and others forced to raised in the fleet and the country. Sandwich was displaced, 
flee in March 1653 off Leghorn. The battle of the 31st of July and his command was transferred to Monk, with whom was 
was the last serious operation of the war. though peace was not associated the king's cousin. Prince Rupert. The war had so far 
formally made till some months later. been unsuccessful for England. The victory of the 3rd of June 

Second Dutch War — Although the formal declara- was barren. Great injury was inflicted on English trade by 

tion of war was not made by the government of King Charles II. Dutch cruisers, while the wasteful administration of his officers 
till March 1665, the operations of the second Dutch War began in reduced the king’s trea.sury to much embarrassment. Winter 
October 1663. The king and his brother the duke of York j suspended the movements of the fleets. 

(James II.), who were largely intciested in the slave-trading | The year 1666 (called the annus mirabtlis, for it included the 
Guinea Company, w^cre eager to remove the Dutch ports from the i plague and the fire of I/)ndon) was marked by fierce fighting 
slave coast. They knew that war with the Republic, which had I and clianges of fortune. The French, who had signed a trea^ 
recovered ver>* rapidly from the disasters of the war of 1652-53, : with Holland in 1662, were reluctantly induced to intervene in 
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the war as the enemies of England. By May a Dutch fleet of 
some eighty sail was at sea^ preparing to watch tlic English^ 
and unite with the French. Monk and Rupert were fitting out 
a fleet of nearly the same strength in the Thames. Under the 
influence of their fear of a French naval force King Charles’s 
ministers committed a great blunder. They detached Prince 
Rupert into the Channel with 20 ships, leaving Monk with 
only 57 to face the Dutch. The English commander put to sea, 
and found the enemy anchored on the coast of Flanders, in 
three divisions. He boldly attacked the van, hoping to cripple it 
before it could be helped by the centre and rear. This daring 
and well-judged move brought on the Four Days' Battle of the 
ist, 2nd, 3rd and 4th of June (O.S.). On the 1st the Dutch van, 
under Cornelius van Tromp, bore the brunt of the English attack. 
The fighting was very fierce. One English admiral. Sir William 
Berkeley, was slain, and another. Sir John Harman, was in 
great danger. Monk drew off at night without doing all the harm 
he had wished to the Dutch. During the 2nd of June the fleets 
engaged again, and on this day the self-will of Van Tromp, 
who commanded the rear in the battle, and the misconduct of 
some of the ships in the van, prevented De Ruyter from making 
full use of his numbers. Yet Monk was clearly overtaxed, and 
on the 3rd he prepared to retreat to the Thames. During this 
movement the “ Prince” (100) carrying the flag of Admiral Sir 
Robert Ayscuc, ran on the (Jalloper Sand, and was lost. Tn 
the evening Prince Rupert returned, and by hugging the coast of 
Kent to the south of the fleets, was able to rejoin his colleague. 
Monk and Rupert renewed the battle on the 4th. It was fought 
with extreme fury, and terminated in the retreat of the English 
to the Thames with a loss of 20 ships and 6000 men. 

The Dutch remained masters of the approach to the Thames 
till the 2Tst of July. They menaced the coast of Essex, and 
could easily have covered an invasion of England by a French 
army if Louis XIV. had been disposed to send one. Danger 
stimulated the English government to active exertions, and l3y 
the 2 1 St of July Monk and Rupert were enabled by a happy 
combination of wind and tide to set to sea through the passage 
called the Swin. A storm which scattered both fleets delayed 
their meeting till the 25th of J uly . On that and the two succeed- 
ing days the Dutch were again defeated and driven into port. 
The English fleet then burnt the Dutch East India Company\s 
dockyard at Terschelting, inflicting great loss. But the fruits 
of the victory were less than tliey would have been if it had 
been properly followed up. The British fleet withdrew to its 
own coast and within a month De Ruyter was at sea again, 
hoping to effect a junction with a French squadron. The 
French failed to keep tr\"st, and De Ruyter was watched by 
Rupert, who was now in sole command, Monk having been 
recalled to London to take command amid the confusion caused 
by the fire and the plague. Nor did the failure of King Charles’s 
government to press the war with vigour end here. Embar- 
rassed by want of money, on bad terms with his parliament, 
and secretly intent on schemes incompatible with a policy which 
could earn the approval of his subjects, the king preferred to 
spend what money he could command on raising troops, and 
neglected his fleet. Peace negotiations were begun with the 
Dutch, and the line-of-battle .ships were put out of commission. 
A light squadron was, however, kept at sea to injure the Dutch 
trade, and as no armistice was arranged the Republic was free 
to continue warlike operations. The Dutch, being well aware of 
the disarmed condition of the English coast, .sent out a power- 
ful fleet again under the command of De Ruyter in June. It 
entered the Thames, forced the entrance of the Medway, and 
burnt both the dockyard at Chatham and a number of the 
finest ships in the navy which were lying in the river. A terrible 
Tianic prevailed in London, where an attack was expected. 
The Dutch were content with the injury they had done at 
Chatham, and dropped down the river. De Ruyter remained 
cruising in the Channel till the peace of Breda was signed in 
July. During the last months of the war Sir John Harman 
had fought a successful campaign in the West Indies against 
the French on whom he inflicted a severe defeat at Martinique 


on the 24th of June. By the terms of the peace England retained 
p>ossession of New York, but the war, though it contained 
some passages glorious to her arms, was very disastrous to her 
commerce. 

Third Dutch War — This war differed very 

materially in its inception and conduct from the first and second. 
They had been popular in England, and even the second gave 
Englishmen not a little to be proud of. The third was under- 
taken by the king in pursuit of a policy arranged between him 
and his cousin Louis XIV. Their avowed object was a partition 
of Holland, but there was a secret understanding that King 
Charles II. was to establish Roman Catholicism, and to make 
himself despotic in England, with the help of the French king. 
This hidden purpose was suspected, and the war became intensely 
unpopular with the English parliament and nation. Parliament 
would grant the king no supplies, and he could find the means 
of fitting out a fleet only by defrauding his creditors. The 
English fleets were, therefore, comparatively small, were ill- 
provided and had to co-operate with French squadrons which in 
the then raw state of King Louis’ young navy, proved inefficient 
allies. 

In this as in former wars, attacks on Dutch commerce preceded 
a formal declaration of hostilities. On the 13th of March 1672 
Sir R(>l)ert Holmes fell upon a Dutch convoy under the command 
of Van Ness in the Channel. In the penury of the dockyards 
Holmes could not be provided with the force he was promised, 
and the enterprise was but partially successful. It was char- 
acteristic of the morality of his time and the spirit of the English 
navy as it had been shaped by the corrupt government of 
Charles TL, that the officers concerned quarrelled violently and 
accused one anothcT of fraud. A fleet of 60 sail was witli difficulty 
got together under the duke of V'ork, who now went to sea for 
the second time. The duke was joined in May, and at Ports- 
mouth, by 40 French ships under the conite d'Estrees, a soldier 
and noble who had been made an admiral late in life. I'lie allies 
entered the North Sta but did not take the offensive against 
the Dutch. 'J'hc English were ill supplied, and were compelled 
to anchor at South wold Bay on the coast of Suffolk in order to 
obtain water and provisions. The Dutch, wlio had to contend 
with an overwhelming French invasion on shore, nevertheless 
fitted out a fleet of 70 to 80 sail of the line and the command was 
given to De Ruyter. On the 28th of May 1672 he fell upon the 
allies in a N.W. wind. D’Estrto, who was stationed with his 
squadron at the sontli end of the line, went to .sea on the port 
tack, heading to the .S.E, TJie English, who constituted the 
centre and rear, stood out on the starboard tack. Thus the allies 
were at once divided into two widely separated bodies, and the 
Dutch admiral was able to concentrate nearly his whole force 
on the centre division, which suffered severely. The flagship of 
the duke of York, the “ Prince ” (joo), was so .shattered that 
he was compelled to leave her, and go to the “ St Michael.'’ 
The “ Royal James ” (100), the flagship of his second in com- 
mand, the earl of Sandwich, after l)eing much shattered by the 
Dutch artillery, was set alight by a fire-ship, and destroyed with 
enormous loss of life. Tlie earl himself perished. His body 
was picked up three days afterwards, so disfigured that it was 
only recognized by the star on his coat. The ships at the head 
of the English line at last tacked to the support of the centre, 
and at evening De Ruyter drew off. A foolish attempt was 
made to claim his retreat as a victor)', but the allies were too 
severely damaged to attempt an attack on the Dutch during the 
rest of the year. The Republic was so hard pressed by the 
French invasion that it had to land the gunpowder from its ships 
for the service of its army. 

In 1673 the allies made an effort to invade Holland from the 
sea coast. Prince Rupert replaced the duke of York, who as a 
Roman Catholic was driven from office by the newly passed 
Test Act. He was supplied with 54 ships and was joined early in 
the year by d’Estr6es with 27. Soldiers were eml)arked, and in 
May the allied fleet stood over to the Dutch roust. The distress 
of the Republic prevented it from equipping more than 55 ships, 
but the patriotism of the race was roused to white heat, and in 
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Dc Ruytcr they possessed an admiral of consummate skill and 
heroic character. He took up an anchorage at Schooneveld and 
stood on his guard. On the 28th of May Rupert and d’Estrees^ 
believing that De Ruyter was too much afraid of their superior 
numbers to venture to sea^ sent in a squadron of light vessels and 
fire-ships to attack him^ but he took the offensive at once^ 
scattering the light squadron, and falling with energy on the rest 
of the fleet, which, not being in expectation of a vigorous assault, 
was taken at a disadvantage. On this occasion the English 
placed the French in the centre, in order to avoid such a separa- 
tion as had taken place in the battle at Southwold Bay. But the 
disposition made no difference in the result. De Ruytcr concen- 
trated on the van and centre of the allies, and in spite of his great 
inferiority of numbers was able to be superior at the point of 
attack. The allies were compelled to retreat, and T)e Ruyter, 
satisfied with having averted the invasion of his country, 
anchored at West-Kappel. 

Seven days later, on the 4th of June, a second encounter took 
place. I'he French were now placed in the rear of the line as it 
engaged. The Dutcli admiral, who had the advantage of the 
wind, fell on the English in the van and centre. His inferiority in 
numViers did not allow him to push his attack quite home, but he 
inflicted so much injury that the allies were forced to return to 
the Thames to refit. At the end of ] uly the allies again appeared 
off the coast of Holland, bringing four thousand soldiers in the 
war-ships and two thousand in transports. De Ruy ter’s fleet had 
been raised to 70 vessels, but the allies had also been reinforced 
and were go strong. On the nth of August the Dutch 
admiral kept in the shallow waters of the coast looking for a 
favourable opportunity to attack. On the nth of August the 
wind, which had been westerly, turned to the .S.E., giving him the 
weather-gage, 'rhe French division was leading, and De Ruyter 
fell furiously upon the English in the centre and rear. The French 
were kept in play by a small squadron under Bankerl, while De 
Ruyter drove Prince Rupert in the centre out of the line, and in 
the rear Cornelius van Trorap fought a desperate duel with the 
English rear division commanded by Sir E. S[)raggc. The two 
admirals engaged in a species of personal conflict, and each was 
compelled to shift his flag to another vessel. While Sir E. 
Spragge, whose second flagship was shattered by the Dutch fire, 
was oil his way to a third, his boat was sunk by a cannon shot 
and he was drowned. 

The defeat of the allies was undciiialih?, and a violent quarrel 
broke out l>etwceii them. Want of money, and the increasing 
violence of popular opposition to the French alliance, compelled 
the king to withdraw from the war. Peace was made in the 
following spring. 

In this war, which presented ii(' features of a creditable kind, 
the loss to English commerce from Dutch cruisers was so great 
that it was found necessary to suspend tlie clause of the naviga- 
tion act wliich forbade the purchase of foreign-built vessels. 

As l^ngland withdrew from her alliance with Louis XIV., tlie 
other powers of Europe, frightened by the growth of the aggres- 
sive French power, began to come forward to the support of 
Holland. The coalition then formed continued the stniggle till 
1678. But the war was conducted mainly on the land. The 
French king, who knew that his fleet was not us yet capable of 
meeting the Dutch single-handed, was content to withdraw his 
ships from the North Sea and the ocean. The Dutch, who had to 
f)av subventions to their German allies, and to support a large 
army, could spare little for their fleet. For some time they 
willingly confined themselves to efforts to protect their commerce 
from French privateers. In 1674 a revolt of the people of .Sicily 
against their Spanish rulers gave theFrenchking an opportunity of 
seizing the island. Spain, unable to defend its possessions single- 
handed, appealed to the Dutch for naval help. In September 
1675 De Ruyter was sent into the Mediterranean with 18 sail of 
the line and four fire-ships. The force was inadequate, but it 
was all that Holland could spare. The Dutch admiral, who >vas 
hampered rather than helped by his Spanish allies, did liis best to 
miike good his weakness by skilful management. He cruised off 
Messina to intercept the supplies which were being brought to the 


French garrison by a fleet of 20 sail under the command of 
Abraham Duquesne. Conscious that he must spare his small 
force as much as possible, he abstained from such vigorous 
attacks as he had made in 1672 and 1673. When Duquesne 
appeared on the 7th of January 1676 near the Lipari Islands, De 
Ruyter allowed them to get the weather-gage, and on the 
8th of January waited passively for their attack. The French, 
with more recklessness than was usual with them in later times, 
bore down on their enemy courageously but in some disorder. 
Their leading ships were severely mauled, and their whole force 
so crippled that they could make no pursuit of the Dutch when 
they drew off, their injured ships being towed by the Spanish 
galleys, in the late afternoon. Duquesne was able to reach 
Messina and join the French ships at anchor there. De Ruyter 
made his way to Palermo, which was in the hands of the 
Spaniards. One of his vessels sank on the way and he was 
reduced to 17. It is true that his allies provided him witli jo 
ships of their own, but the Spanish navy had sunk to abject 
inefficiency. Their commander, the marquis of Bayona, 
arrogantly insisted on occupying the centre of the line with his 
worthless squadron instead of allowing his ships to be scattered 
among the Dutch for support. When on the 22nd of April the 
allies, 27 strong, met the fleet of Duquesne, 29 ships, off Agosta, 
they attacked from windward. De Ruyter, who led the van, was 
mortally wounded. The Spaniards in the centre behaved very 
ill, and no victory was gained. The serious fighting was, in fact, 
confined to the vans of the two fleets. After the battle the allies 
retired to Syracuse, where De Ruytcr died, and where their ships 
were mostly destroyed by the French a month later. Reinforce- 
ments sent out from Holland were stopped in the Straits of 
I Giljraltar and blockaded in (^diz. The French remained masters 
of the Mediterranean. In the meantime, however, angry disputes 
liad arisen between France and England. King Louis XIV. 
enforced his belligerent rights at sea with as much disregard of 
neutral interests as was shown by England in later times. His 
naval officers insisted on making prize of all Dutch-built vessels 
found under the English flag. In 1678 war seemed imminent 
between France and England. King Louis then withdrew his 
soldiers from Sicily, and made the peace of Nijmv/egen. 

Acthoritiks. — I’or the English side, sec Navul Histoty of ICngland, 
by Thomas Lediard (l^oiulon, 1735) ; Memorials of Sir U'. Penn, 
by Grenville Penn (I-ondoii, 1833); The First Dutch TT«r, 

edited by S. R. Gardiner for Navy Record Society (i8yy). 
For the Dutch side : iJet l^even un liodryf van dm Heere Michiel de 
RitUcr^ l)y Gerard Brandt (Amsterdam, i<:»87) ; Gcschiedenis van 
den Nederlandsche Zeewegen, hy J. C. de Joiigke (Hciarlem, 1858); 
Annates des Provinces -11 nies, by J. Basnages de Bcaiival (Tlie Hague, 
172b). For the French side: Abraham du Quesne et la marine de son 
temps^ by A. Jal (Paris, 1873). For the small Spanish slmre : 
Armada Espnnola^ by (Captain Cesareo Fernandez Duro (Madrid, 
i895-!9oi). For critical studies of these wars the n:adcr may be 
referred to Naval Warfare^ by Rear-admiral P. H. Colomb (London, 
1899), and The Influence of Sea Power upon History, by Ca])taiu 
A. T. Mahan. (D. H.) 

11 . Operations on Land 

'File contemporary military history of Europe included, first, 
the war between France and Spain, 1654-59, usually called the 
Spanish Fronde, of which the most notable incident was the great 
battle of the Dunes fought on the 14th of June 1658 between 
the French and English under Turenne and the Spaniards under 
Cond6, in which a contingent of Cromwell’s soldiers bore a 
conspicuous part. About the same time a war was fought in 
northern Europe (1655-60), celebrated chiefly for the three 
days’ battle of Warsaw (aSlh, 29th, 30th July 1656), and the 
successful invasion of Denmark by the Swedes, carried out from 
island to island over the frozen sea (February 1658), and culminat- 
ing in a long siege of Copenhagen (1658-59). Between the 
second and third wars of England and the United Provinces came 
the short War of Devolution (1667-68) — a war of sieges in the 
Low Countries in which the French were commanded chiefly by 
Turenne. In 1668 the French under Conde miule a rapid con- 
quest of Franchc-Comt^. This was, however, given up at the 
peace. The war of 1672-78, the first of the three great wars of 
Louis XIV., was fought on a grander scale. 
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Invasion of HoUand, 16^2 , — ^The diplomacy of Louis had, 
before tlie outbreak of war, deprived Holland of her allies — 
England (treaty of Dover, 1670), Sweden (treaty of Stockholm, 
1672) and the emperor, and when he declared war on the United 
Provinces in March 1672, it seemed that the Dutch could offer 
little resistance. The French army under I/)uis in person 
started from Charleroi and marched down the Meuse unopposed. 
The powerful Dutch fortress of Maastricht was masked, and the 
Frencli then moved towards Diisseldorf. In the electorate of 
Cologne they were in friendly country, and the main army soon 
moved down the Rhine from DQsscldorf, the corps of Turenne on 
the left bank, that of Cond6 on the right. At the same time a 
corps under Marshal Luxemburg, composed of Louis' German 
allies (Cologne and Munster) moved from Westphalia towards 
Over-Yssel and Groningen. The Rhine fortresses offered but 
little resistance to the advance of Turenne and Conde. William 
of Orange with a weak field army tried to defend the Yssel-Rhine 
line, but the French rapidly forced the passage of the Rhine at 
Tollhuis (June 12th) and passed into tlie Bctuwe (between the 
Leek and the Waal). Cond<^ now advised a cavalry raid or. 
Amsterdam, but Iniiis, acting on the suggestion of the war 
minister l^uvois, preferred to reduce Nijmwegen, Goririchem 
and other places, before entering Utrecht province. Condc*s 
plan was, however, partially carried out by Count Rochefort, 
who with iSoo troopers captured successively Amersfoort and 
Naarden. His further progress was checked at Muyden, which 
the Dutch garrisoned in the nick of time, and he returned to 
the main army, taking Utrecht en route. l.ouis now nK»ved on 
Amsterdam, lirushing aside the feeble opposition w’hich was 
offcTcd, and it seemed that the French must acJiieve th(^ir object 
in one short campaign. But the J)ut<-h people were roiised- 
The month before, the citizens of Utrecht had refused to raze 
tlieir suburban villas, and defence of the foiiifications had con- 
sequently been impossible. Now, the dykes were cut and the 
sluices opened, and Amsterdam was covered l)y a wide inundation, 
against which the invader was powerless. At the same lime the 
men of Zealand repulsed a French raid from Ath on Ardenbiirg, 
and this infraction of the nciitralily of the Spanish Netherlands 
served but to raise up another enemy for Louis. Luxemburg too, 
at first successful, W'as repulsed before Groningen. A revolution 
placed William of Orange at the head of the government. I'he 
alliance of Brandenburg and tlie Mainz electorate had already 
been secured, and Spain, justly fearing for the safety of lier 
Flemish possessions, .soon joined them. The emperor followed, 
and T.ouis was now opposed, not by one state, but by a formidable? 
coalition. 

War against the Coalition . — In the autumn the war spread to 
the Rhine. No attempt could be made on Amsterdam until the 
ice should cover the floods. Turenne was therefore despatched 
to Westphalia and C'onde to Alsace, while a corps of observation 
was formed on the Meuse to watch the Spanish Netherlands, 
But the coalition had not yet developed its full strength, and 
Tiirennc^s skill checked the advance of the Imperialists under 
Montccucculi and of the Brantlenburgers under the Great 
Elector. A war of manoeuvre on the middle Rhine ended in 
favour of the French, and the allies then turned against the 
territories of Cologne and Munster, while William, di.sapp(‘intcd 
in his hopes of joining forces with his friends, made a bold, but in 
the end unsucce.ssfuJ, raid on Charleroi (.Scptember-Dccembcr 
1672). The allies in Germany were now not merely checked but 
driven from point to point by Turenne, who on this occasion 
displayed a degree of energy rare in the military history of the 
period. The troops of Cologne and Minister formed part of his 
army, other friends of Louis were preparing to take the field, and 
after a severe winter campaign, the elector, defeated in combat 
and manoeuvre, was forced back to the Weser, and being but 
weakly supported by the Imperialists, found himself compelled 
to make a separate peace (June 6th, 1673). Turenne then turned 
his attention to the Imperialists who were assembling in Bohemia, 
and made ready to meet them at Wetzlar. Meanwhile the other 
French armies were fully employed. Corps of observation were 
formed in Roussillon and I^irraine. Cond6 in Holland was to 


renew his efforts against the Amsterdam defences ; during the 
winter the demands of the war on the Rhine had reduced the 
hrench forces in the provinces to the size of a mere army of 
occupation.^ Louis’ own army, originally collected for the 
relief of Charleroi in December, advanced on Maastricht, and after 
a brief siege, in which Vauban directed the besiegers, captured 
this most important fortress (June 2<.>th, 1673). ^hit this was 
the last success of the French armies in the campaign. C^ond6 
made no headway against Amsterdam, and Wiiliam n*took 
Harden (September 14th). Louis, after the capture of Maas- 
tricht led his army southwards into Lorraine and overran ihc 
electorate of Trier. But nothing of importance* was gained, and 
Turenne’s summer campaign was wholly unsucctissful. 

Capture of Bonn . — From Wetzlar he moved to Aschafitmburg, 
lx)uis at the same time keeping back, for the intended conquest 
of hranchc-Comte, many soldiers who would have been more 
usefully employed in Gemiany. Soon the Imperialists advanced 
in earnest, greatly superior in numbers. Marching \ ia Eger and 
Nuremberg (September 3rd) on the Main, Montccucculi drew' 
Turenne to the valley of the 'I’aubcr ; then, having pt?rsiiaded the 
bishop of Wiirzburg to surrender the britlge of that place, he 
passed to the right bank of the Main before 'I'lireime could 
intervetK^. The Imperialists soon arrived at Frankfort, and the 
French position was turned. Montecucciili thus achieved one of 
the greatest objeicts of the 17th century stnitegist, the wearing 
down of the enemy in repeated and useless marclies. T’lie French 
retreat to the Rhine was painful and costly, and Monteciicculi 
then passed that river at Mainz and made for 'I rier. 'rurenne 
follow’ed, unable to do more than conform to his oi)t)oncnt’s 
movements, and look post to defend 'I'rier and Alsace. 'I here- 
upon Montccucculi turned nortlnvard to meet AVilliain of Orange, 
wlio evaded (. ondeVs weak army and marched rapidly via Venlo 
(22j)fl October) on Coblenz. eicetor of 'JVier, who liad not 
forgotten the depredations of Louis' army in the spring, followed 
the example of tia? bishoj) of VViirzburg and gave a free passage at 
Coblenz. William and Montccucculi joined forces in the elcOorate 
and promptly besieged Bonn. This fortress fell «)n the i2llr of 
November, and the troops of the coalition gained possession (.f an 
unbroken line from Amsterdam to the Breisgaii, wlrile I.()uis' 
Cicrman allies ((.’ologne and Miinster), now isolated, had U) make 
jKiare at once. William wintfTcd in Holland, Montecucculi in 
Ccilogne and jidich, and the Spaniards, who had ser\'ed with 
William, in their own provin(:(‘S of the Misuse. A century after 
tiiC outbreak of the VVar of Indtrpendence tlie Dutch and the 
Spaniards arc tliiis found making war as allies, a striking proof ^if 
the fact that all questions but those of <lynasti«? interests had been 
cflectiially settled by the pca(?e of Westphalia. Louis’ allies were 
l<*aving him ora? by one. The German princes and the cjn|)ire 
itself rallied to the cni])cror, Denmark joined the coalition 
(January 1674), the (jreat Elector re-enlercd the war, and soon 
afterwards England made peace. 

fOf.f . — In 1674 therefore Louis reluctantly evacuated those 
of the United Provinces occupied by his army, lie had derived 
a considerable revrainc from the enemy s country, and he hari 
moreover fjiiarlered his troops without expense. 'I’he resources 
of the Frencli government were almost intact for the coming 
campaign ; the corps of observation in Roussillon w'as continued, 
and its commander, Marshal Scliomberg, made a successful 
campaign against the Spfiniards, and the war was carried even 
into Sicily. Cond6, in the Syianish Low (lountries, opposed 
with inferior forces the united army of Syianiards, Dutch and 
Austrians under William, and Jicld the Meuse from Grave to 
Charleroi on the Sanibrc. Th(i war in this quarter was incmoral »lc 
for Condi's last, and William’s first, battle, the desperate and 
indecisive engagement of Seneffe (August nth), in w'hich the two 
armies lost one-seventh of their strength in killed alone. The 

* Marshal Luxemliurg, who was left in coxnmaiul of the army in 
HoUand during tlic winter of 1O72-73, had indeed made a Ixjld 
attempt to capluie Leiden and tJic Ilague by marching a corps 
from Utrecht across the frozm inundations. Bsil. a siiddcji lliaw 
imperilled his force and he liad to make a painful retreat along the 
dykes to Utrecht. HoUand was again inundated in 1673. 
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French^ however, in the course of tlie year lost a few fortresses 
on the Meuse^ including Grave and Huy. The king’s part in 
the campaign was, as usual, a war of sieges ; an a.rmy under his 
personal command overran PYanche- Comte in six weelu, and 
Louis, aided by the genius of Vauban, reduced Besan^on in nine 
days. Turenne’s Rhine campaign began witli an invasion of 
Germany, undertaken to prevent interference with Louis in 
Franche-Comt6. Boumonville, the imperial commander who 
now replaced Montecucculi, lay in the Cologne and Trier 
electorates. An army of South Gennans in the Breisgau, after 
an unsuccessful attempt to invade Alsace, moved northward 
to the Neckar valley with the intention of uniting with Boumon- 
ville, who was moving up the Rhine to meet them. Turenne 
determined to attack the southern army under the duke of 
Lorraine and Count Caprara before the junction could be effected. 
He crossed the Rhine at Philipsbuig early in June, and on the 
1 6th fell upon the inferior forces of Caprara in their entrenched 
position of Sinsheim. The result of the battle was a complete 
victory for the French, who followed up their success by driving 
a portion of Boumonville’s amw (on which the duke of Lorraine 
had rallied his forces) from the Neckar (action of Ladenburg 
near Heidelberg, July 7th). Turenne then laid waste tlie 
Palatinate, in order that it should no longer support an army, 
and fell back over the Rhine, ignoring the reproaches of the 
elector palatine, who vainly challenged him to a duel. This 
devastation has usually been considered as a grave stain on the 
character of the commander who ordered it, hut Turenne’s 
conception of duty did not differ in this respect from that of 
Cromwell, Marlborough, Wellington and the generals of the 
American Civil War. It was held to be necessary and expedient, 
and it was accordingly carried out. Boumonville’s army near 
Frankfort was still to be dealt with, and the Grejit Elector and 
his Brandenburgers were rapidly approaching the Main valley. 
After a slight attempt to invade Lorraine, which Turenne easily 
stopped, the Imperialists suddenly recrossed the Rhine and 
marched rapidly into the neighbourhood of the Strassburg 
bridge. 

Turenne* s Winter Campaign in Alsace , — The magistrates of 
this city were not less amenable than had been the bishop of 
Wiirzbuig in 1673. Boumonville obtained a free passjige, and 
Turenne was too late to oppose liiin. 'J'he French general, 
however, determined to fight, as he had done at Sinsheim, to 
prevent the junction of Uiie two hostile armies. The Great 
Elector was still in the Neckar valley when the battle of Enzheim 
(8 m. from Strassburg) was fought on the 4th of October. This 
time it was indecisive, and Bournonville’s superior forces, soon 
augmented by the arrival of tlie elector, spread into Alsace. 
Turenne steadily retired to his camp of Dettweilcr, unable for 
the moment to do more, and tJie (iermans took up winter 
quarters in all the towns from Belfort to Strassburg (October- 
November 1674). But Turenne was preparing for another 
winter campaign, the most brilliant in the great commanders 
career. 

First he placed the fortresses of middle Alsace in a state of 
defence, to deceive the enemy. Then he withdrew the whole of 
the field army quietly into Lorraine. Picking up on his way 
such reinforcements as were available, he marched southward 
with all speed behind the Vosges, and in the last stages of the 
movement he even split up his forces into many small bodies, 
that the enemy’s spies might be misled. After a severe march 
through hilly country’ and in the midst of snowstorms, the 
French reunited near Belfort, and without a moment’s delay 
poured into Alsace from the south. The scattered Imperialists 
were driven towards Strassburg, every corps which tried to 
resist being cut off. Boumonville stood to fight at Miilhausen 
with such forces as he could collect (29th December 1674) but 
Turenne’s men carried all before them. The advance continued 
to C'olmar, where the elector, W'ho was now in command of the 
Germans, stood on the defensive with forces equal to Turenne’s 
own. The battle of Tiirkheim (5tli of January 1 675) nevertheless 
resulted in another and this time a decisive victory for the 
French ; a few days after the battle Turenne could report that 


there was not a soldier of the enemy left in Alsace. His army 
now went into winter quarters al^ut Strassburg, and drew 
supplies from the German bank of the Rhine and even from the 
Neckar valley (January 1675). 

— This opening of the campaign promised well, and 
Louis as usual took the field as early as possible. In the course 
of the spring (May-June) the king’s army recaptured some of 
the lost fortresses of the Meuse and took in addition Liege and 
Limburg. The expeditionary corps in Sicily also gained some 
successes in this campaign, and Schomberg invaded Catalonia. 
On the Rhine was fought the last campaign of Turenne and 
Montecucculi. The elector having withdrawn his forces to 
Brandenburg (see Sweden: History), Montecucculi resumed 
command, and between Philipsbuig and Strassburg the two 
great commanders manoeuvred for an advantage, each seeking 
to cover his own country and to Uve upon that of the enemy. 
At last Turenne prevailed and had the Imperialists at a dis- 
advantage on the Sasbach, where, in opening the action, he was 
killed by a cannon-shot (July 27th). The sequel showed how 
dependent was even the best organized army of the time upon 
the personality of its commander. 

All the advantages won were hastily surrendered, and Monte- 
aicculi, sharply following up the retreat of the French, drove 
them over the Rhine and almost to the Vosges. At the same time 
the duke of Lorraine defeated Marshal Crdqui (August nth) at 
Conzer Briicke on the Moselle, and recaptured Trier (September 
6th), which, as a set-off against Bonn, Turenne had taken in the 
autumn of 1673. The situation was more than alarming for the 
French, but Conde was destined to achieve a last success — ^for 
once a success of careful strategy and prudent manceuvre. 
Luxemburg was left in charge in Flanders, and the prince took 
command of the remimnt of Turenne’s old army and of the 
fugitives of Cr6qui’s. Montecucculi ’s skill failed completely 
to shake his position, and in the end the prince compelled him 
to retire over the Rhine. Cond6 and Montecucculi retired from 
their commands at the close of the year, Turenne was dead, and 
a younger generation of commanders henceforward carried on 
the war. 

i6y6 , — ^In 1676 the naval successes of France in the Aledi- 
terranean enabled the corps under Marshal Vivonne in Sicily to 
make considerable progress, and he won an important victory 
at Messina on the 25th of March. Vivonne was made viceroy of 
Sicily, l^uis himself , with his marshals and Vauban, conducted 
the campaign in the north. The town of Conde fell on the 
26th of April, and the king then manoeuvred against the prince 
of Orange in the neighbourhood of Valenciennes. An attempt 
made by the latter in the summer to bcfsioge Maastricht was 
frustrated by Marshal Schomberg with a detachment of the 
king’s army (August). Rochefort meanwhile covered the 
Meuse country and Luxemburg. Crequi, who had now returned 
from captivity (he had been taken after the battle of Conzer 
Briicke) opposed the Imperialists in Lorraine, but he was unable 
to prevent the fall of Philipsburg, which occurred on the 17 th 
of September. The French now laid w^aste the land between 
the Meuse and Moselle for the same reason which brought about 
the devastation of the Palatinate in 1674, and the year closed 
with a war of manoeuvre on the upper Rhine between the Im- 
perialists under the duke of Lorraine and the French under 
Luxemburg. 

/dyy. — The chief event of the campaign of 1677 in the Nether- 
lands was the siege of Valenciennes, which fortress was invested 
l^y Louis in the first weeks of the campaigning season. Five 
marshals of France served under the king in this enterprise, 
but their advice was of less value than that of Vauban, 
whose plans tlie king followed implicitly, even so far as to order 
an assault de vive force against the unanimous opinion of the 
marshals. This succeeded beyond Vauban’s own expectation ; 
the picked troops entrusted with the attack of an outwork forced 
their way into the town itself (March 17th). The success was 
followed by the siege of St Omer and the defeat of William’s 
relieving army by the duke of Orleans (battle of Mont Cassel, 
April nth, 1677). The summer campaign was a contest of skill 
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between Luxemburg and William, which resulted in favour of 
the French. The prince of Orange failed in an attempt to take 
Charleroi, and Marshal D’Humi^res captured St Ghislain. 

In Germany the credit of the French successes was due to 
Cr^qui, who was no longer the defeated general of Conzer Briickc, 
but the most successful of Turenne’s pupils. He began by driving 
back the duke of Lorraine to the Rhine. Another attempt by 
the Lorraine family to reconquer their duchy was thus foiled, 
and at the same time a second imperial army under the duke of 
Saxe-Eisenach, which had crossed the Rhine by Philipsburg, 
was shut up in an island of the Rhine and forced to make terms 
with the French. A large reinforcement sent by the duke of 
Lorraine to the assistance of Saxe-Eisenach was completely 
defeated by Cr6qui in the battle of Kochersberg near Strassburg 
(October yth) and the marshal followed up his successes by the 
capture of Freiburg on the 14th of November. During the year 
there was a brisk war in the West Indies, and also in Catalonia, 
where the French maintained the ground won by Schomberg 
in the previous campaign. 

1678 , — ^In 1678 L^uis took the field in February. The skilful 
manoeuvres of the French, whether due to Louis’ own generalship 
or that of his advisers, resulted in the speedy capture of Ghent 
and Ypres (March), and the retention of the prizes in the usual 
war of posts whicii followed. The last battle of the war was 
fought at St Denis (outside Mons) between William and Luxem- 
burg on the 14th of August, three days after the peace of Nijm- 
wegen had been concluded. William sustained another defeat, 
but the battle was one of the most fiercely contested of the whole 
war. On the Rhine, Crequi began by winning the battle of 
Rhcinfelden (July 6th), after which he inflicted upon the Im- 
perialists another defeat at Gengcnbach (July 23rd) and took 
Kehl, In the .short campaign of 1679, before France and the 
empire had concluded peace, he was equally successful. 

In Spain the French army under Marshal de Navailles had 
also made steady progress, and thus the last campaign was 
wholly in favour of the French. The peace of Nijmwegen gave 
Louis many of the Netherlands frontier fortresses, and little 
else. He was threatened by the intervention of England on the 
side of the coalition, and would have made peace earlier but 
for his reluctance to abandon his ally Sweden. The French army 
had, however, well established its reputation. Vauban wjis 
unique amongst the officers of his time, and Crequi and 1 -uxcm- 
burg were not unworthy successors of Turenne and (?onde. 
The two marshals added to their reputation in the ** Reunion 
War ” of 1680-84. Crequi died in 1684 at the age of sixty-one, 
Luxemburg’s greatest triumph was won ten years later (see 
Grand Alliance, War ok the). Vauban retired from active 
service as a marshal twenty-five years after the peace of Nijm- 
wegen. But the interest of the war does not reside wholly in 
the personalities of the leaders. There were great commanders 
before Turenne and Conde. It is as the debut of a new method 
of military organization and training — ^the first real test of the 
standing army as created by Louvois — that the Dutch War of 
1672-79 is above all instructive. (C. F. A.) 

DUTCH WEST INDIA COMPANY, THE (J)e Wesiindische 
Compagnie), a company founded by letters -patent from tlie 
Netherlands statcs-gcrieral dated the 3rd of June 1621. The 
purpose for which the company was formed was to regulate and 
protect the contraband tr^e already carried on by the Dutch 
in the American and African possessions of Spain and Portugal, 
and to establish colonies on both continents and their islands. 
By the terms of the charter the company was to be composed of 
five boards or branches, established in Amsterdam, Zealand, 
the Meuse (Rotterdam), the North Department (Friesland and 
Hoorn), and Groningen. Each was to be represented on the 
general governing board according to the importance of the 
capital contributed by it. Thus Amsterdam, which contributed 
four-ninths of the capital, had eight directors on the board. 
Zealand, w’hich subscribed two-ninths, had four. Rotterdam 
was represented by two directors, though it only contributed 
one-ninth. The northern district and Groningen, which each 
contributed one-ninth, appointed one director each. Another 


director was appointed by the states-general. In 1629 a ninth 
representative was given to Amsterdam, and the strength of 
the whole board was fixed at nineteen. 

The company was granted the monopoly of the trade with 
America and Africa, and between them, from the Arctic regions 
to the Straits of Magellan, and from the Tropic of Cancer to 
the Cape of Good Hope. The policj’^ the company proposed to 
follow was to use its monopoly on the coast of Africa in order to 
secure the cheap and regular supply of negro slaves for the 
possessions it hoped to acquire in America. The trade was 
thrown open by the voluntary action of the company in i63tS. 
The general board was endowed with ample power to negotiate 
treaties, and make war and peace with native princes ; to appoint 
its officials, generals and governors ; and to legislate in its 
possessions subject to the laws of the Netherlands. The states- 
general undertook to secure the trading rights of the company, 
and to support it by a subvention of one million guilders (about 
£100,000). In case of war the states-general undertook to con- 
tribute sixteen vessels of 300 tons and upwards for the defence 
of the company, which, however, was to bear the expense of 
maintaining them. In return for these aids the states-general 
claimed a share in the profits, stipulated that the company 
must maintain sixteen large vessels (300 tons and upwards) and 
fourteen “ yachts ” (small craft of 50 to 100 tons or so) ; requirtu.) 
that all tlie company’s officials should take an oath ol allegiajice 
to themselves as well as to the board of directors ; and that all 
despatches should be sent in duplicate to themselves and to tlie 
board. 

The history of the Dutch West India C'ompany is one of less 
prosperity tlian that of the Dutch East India ('ompany . In early 
days the trade was not sufficient to meet the heavy expense 
of the arn)aincnts raised against Spain and Portugal. A com- 
pensation was found in the plunder of Spanish and Portuguese 
galleons and carracks. In 1628 the company's admiral Piet 
ileijn captured a vast booty in the Spanish treasiire-.shij)s. But 
I this source of profit was dried up by tlie success of the company’s 
I cruisers, which destroyed their enemy’s trade. Pr(»fit had lo lie 
sought in the development of the colonies established on the 
continent of Ameri(?a. In this field the successes of the company 
were counterbalanced by not a few failures. 'I'he company was 
never able to secure the control of Ihe suyiply of slaves from 
Africa. Its settlement of New Nctherland was lost to England. 
In the West Indies it gained a valuable footing among the islands. 
It (K!cupied St Eustatius in 1634, Curavao with Bonaire and 
Aruba in 1634 and 1635, Saba in 1640 and St Martin in 1648. 
But its greatest conquests and its greatest losses were alike met 
on the continent of South America. After a first unsu(?ce.ssful 
occupation in 1623 of Bahia, which was iinmediarely retaken 
by a combined Spanish and Portuguese armament, the conijiany 
obtained a firm footing in I’ernambuco. I'he story ol the wars 
which aro.se out of this invasion belongs to the history of Brazil. 
The company had been largely guided in its policy of assailing 
the Portuguese pos.session.s by the advice of the Jews, who were 
numerous in Brazil, and who found means lo communicate with 
their fellows in religion, the refugees in Amsterdam. The most 
prosperous period of th.e company was during the tolerant and 
liberal administration of Count John Maurice of Nassau-Siegen 
(1636-1644). 

The monopolist tendency of all Dutcli colonization, the 
religious hostility of the Roman (alliolic Portuguese, and the 
support gi\'en by France and Emgland to Portugal after her 
revolt from Spain, combined at last to make the position of 
the company in Brazil untcnjdile. It resigned all claim on the 
country by the treaty of 1661. But though deprived of its 
establishment in Brazil, the company found a compensation in 
Surinam and Essequibo (Dutch (luiana), where there was no 
Spanish or J^ortiigucse population to resist it, and where the 
resources of the countr>^ offered great profits. The arh antages of 
the settlement in Guiana were not, however, reai)ed by the 
company founded in 1621. In 1674 it had liecomi^ so embarrassed 
that it was dissolved, and reconstructed in 1675. The ncViy 
formed company continued to exploit the Dutch possessions in 
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America till 1794, when they were all swept into the general 
reorganization consequent on the French invasion of Holland. 
The West India Company founded after the Napoleonic epoch in 
1828 was only meant to develop trade, and was not successful. 

Auuiokitiks. -l-». M. Nitsclier, Les Jlollandais an JiHsil (tlic 
1853), the work of a Dutch author writing in French. Sec 
also Southey, llixtnry df Brazil (London, i8To),and E. B. O'Callaghan, 
f/isfnry of New Netherland (New York, 18,(0-1848). 

DUTENS, LOUIS (1730-1812), French writer, was bom at 
Tours, of Protestant parents, on the 15th of January 1730. He 
went to London, where his uncle was a jeweller, and there 
obtained a situation as tutor in a private family. In this position 
he learnt Greek and mathematics, and studied oriental languages, 
also Italian and Spanish. He took orders, and was appointed 
chaplain and secretary to the English minister at the court of 
lurin in October 1758. In 1760 1762 he was cliarg^. d’affaires at 
'Furin. Lord Bute, before retiring from office in 1763, procured 
hiiii a pension. He again went U) Turin as chargd* d’affaires ; and 
during this second misrdon he collected and publislied a complete 
edition of the works of Leibnitz (Gem.'va, 6 vols., 1 768) and wrote 
his Recherches sur Vori^ine des dhouvertes attrihuees aux modernes 
(1766). On his return to England the duke of Northumberland 
procured him the living of Elsdon, in Northumberland, and made 
iiim tutor to his son. Tii 1775 he became a member of the French 
Academy of Inscriptions and a fellow of (he Royal Society. 
Dutens was for a third time chargi^ d’affaires at Turin. He was 
in Paris in 1783, and returned to London the following year. 
He died in London on the 23rd of May 1812. 

'I'lic piiiici|Ki,l works of DuU'iis wen; liis lie chef cites stir V origins 
des dioiitrciles alitihiues aux modernes (1700, 2 vols.) ; Appel ait 
Uon sens (l^indon, 1777, 8vo), din'cted in defence of Cliiisliauity 
against the French philosojihers, an<l j)iiMi.shod anon) nioii.sly ; 
Kxplicatinn de qiitlques wi^dailles de peuples^ de rois et de rifles 
fivetques et phhnciennes (T.ondon, 1773) : Hx plication de qutiqites 
midailles du cahinei de Duane (1774) ; Troisihne dissertation sur 
quelifiws nthiailles ^rea/tfcs et phitiit Unnes (1770); Lof^ique, on I'att 
de taisonner (1773) : bes pieires pride uses et des pierres fines^ avse 
les tnoyriis de les connaihe et de les irnlner (Paris, 177O) ; Jtinirairc 
des routes les pins frequeniees, oti journal d'un voyafie anv prinoipales 
villcs d'Rurope (Pari.s, 1773), fu.*<iiiently rcjiiihli.shed ; Considetalions 
Ihioloi^iqiifs snr les nntyens de retmir loutes les if^lisss chretieitnes 
(1708) ; CpAtvirs -inidees^ containing his most iiiij)ortant works 
lislied ii]» to tln‘ <lale (London, 17<)7, 4 vols.) ; f./Anti des etfangers 
qtii voyaaent cn Anfdeterrc (lyHc), 8vo) ; llistoire de ce qni s’est passe 
pour ie ritaUissement d'tme ri^ence en Aufileterre (1780) ; liecherehes 
sur le terns le pins recule de V u say, c des v nXtes chez les anciens (1705) ; 
Mhnoites d'nn voyayetir qni se repose (i'aris, 1780, 3 vols.). The? 
first (wo voluim^s of the l.'ist-named w'ork contain tiie life of the 
author, WTitli'ii in •!. romantic style ; the tliird bears tlie tilU? 01 
Dnlcns/ana, iiiul is liJled witli reiiiaiks, anecdotes and bons mots. 
(See memoir of Diitims in the Centlcman's Magazine foi 1812.) 

DUTROCKET, RENfi JOACHIM HENRI (1776-1847), French 
physiologist, was born at Cliateau de Neon (liulre) on the 14th of 
November 1776, and died at Paris on the 4th of February 1847. 
In 1799 he entered the military marine at Rochefort, but soon 
left it to join the Vendean army. In 1802 he Viegaii the study of 
medicine at Paris ; and he was subsequently appointed chief 
physician to the hospital at Burgos. After an attack of typhus 
he returned in 1809 to France, where he devoted himself to the 
study of the natural sciences. His scientiffc publicutions were 
numerous, and covered a wide field, but his most noteworthy 
work was cnibiyological. His “ Recherches sur Paccroissement ct 
la reproduction des v6g6t lu-x,” published in the Memoires du 
museum d'histoire^iaturelle for 1821, procured him in that year 
the French Academy’s prize for experimental physiology. In 
1837 appeared his Metnoircs pour sendr d Vhisioire anatomique 
rl physiolo^ique des vegeiaux et des animaux, a collection of all his 
more important biological papers. 

pUTT, MICHAEL MADHU SUDAN (1824-1873), the greatest 
native poet of India in the 19th century, was born at Sagandari, 
in the district of Jessorc in Bengal, on the 25th of January 1824. 
His father was a pleader in Calcutta, and young Madhu Sudan 
received his education in the Hindu college of Calcutta, and was 
the foremost among ilie distinguished young students of his day, 
many of whom lived to make their mark in the literature and 
social progress of their country. Madhu Sudan left the college in 
1842, and in the following year ran away to avoid a marriage into 


which his father wished to force him, and embraced the Christian 
religion. Continuing his studies now in the Bishop’s college, 
Madhu Sudan learnt Greek and Latin and some modern European 
languages, and in 1848 went to Madras. There he 3vrotc English 
verses, and married the daughter of a European indigo-planter, 
but was soon separated from her. He then united himsel f with an 
English lady, the daughter of an educational officer ; and she 
remained true to him through life amidst all his misfortunes, and 
was the mother of the children he left. With her Madhu Sudan 
returned to Calcutta in 1856, and soon discovered that the 
tme way for winning literary distinction was by writing in his 
own language, not by composing verses in English. His three 
classical dramas — Sarmishtha, Padmavati, and Krishna Kumari — 
appeared between 1858 and 1861, and were recognized as works of 
merit. But his great ambition was to introduce blank verse into 
Bengali. His knowledge of Sanskrit poetry, his appreciation of 
the Greek and Latin epics, and his admiration of Dante and of 
Milton, impelled him to break through the fetters of the Bengali 
rhyme, and to attempt a spirited and elevated style in blank 
verse. His first jxjem in blank verse, the Tiloltama, was only a 
partial succe.ss ,* but his great epic which followed in 1861, tlie 
Mey^hanad-Badha, took the Indian world by surprise, and at once 
established his reputation as the greatest poet of his age and 
country. He took his story from the old Sanskrit epic, the 
Ramayana, but the beauty of the poem is all liis own, and he 
imparled to it the pathos and sweetness of Eastern ideas com- 
bined with the vigour and loftiness of Western thought. In 1862 
Madhu Sudan left for Europe. He lived in .England for some 
years, and wtis called to the bar ; and in 1S67 returned to his 
country to practise as a barrister in ( alcutta. But the poet was 
unfitted for a lawyer's vocation; lus Jiaiulilics increased, his health 
failed, his powers declined. He still wrote much, but nothing 
('f enduring merit. Hi.s brilliant but erratic life ended in a 
Calcutta ho.spital on the 29th of June 1873. 

DUTY (from “ due,” that which is owing, O. Fr. deii, du, past 
participle of devoir ; IaiI. dehere, dehitum ; cf. “ debt "), a term 
loosely applied to any action or course of action which is regarded 
as morally incumbent, apart from personal likes and dislik(?s or 
any external compulsion. Such action must be viewed in relation 
to a principle, whic'.h may be abstract in the higliest sense (c./*. 
ol^edience to the dictates of cons(acnce) or based on local and 
personal relations. 'J'hat a father and his children have mutual 
duties implies that there are moral laws regulating th(‘ir relation- 
ship ; tliat. it is the duty of a servant to obey liis inasU:r within 
certain limits is part of a definite contract, whereby he becomes a 
servant engaging to do certain things for a specified wage. 'Thus 
it is held that it is not the duty of a servant to infringe a moral 
law even though his master should corniiiand it. For the nature 
of duty in the abstract, and the various criteria on which it has 
been based, see Ethics. 

From the root idea of obligation to serve or give something in 
return, involved in the conception of duty, have sprung vari(nis 
derivative uses of the word ; thus it is used of the .services 
performed by a minister of a church, by a soldier, or by any 
employee or servant. A special application is to a tax, a payment 
due to the revenue of a state, levied by force of law. Properly a 
“ duty ” differs from a “ tax ’’ in being levied on specific com- 
modities, transactions, estates, &c., and not on individuals ; thus 
it is right to talk of import-duties, excise-duties, death- or succc.s- 
sion-dulies, &c., but of income-tax as being levied on a person in 
proportion to his income. 

DU VAIR, GUILLAUME (1555-1621), French author and 
lawyer, was born in Paris on the yth of March 1556. Du Vair was 
in orders, and, though during the greater part of his life he 
exercised only legal functions, he was from 1617 till his death 
bishop of Lisieux. His reputation, however, is that of a la3V}^er, a 
statesman and a man of letters. He became in 1584 counsellor 
of tlie parlement of Paris, and as deputy for Paris to the Estates of 
the League he pronounced his most famous politico-legal discourse, 
an argument nominally for the Salic law, but in reality directed 
against the alienation of the crown of France to the Spanish in- 
fanta, which was advocated by the extreme Leaguers. Henry IV. 
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acknowledged his services by entrusting him with a special com- 
mission as magistrate at Marseilles, and made him master of 
requests. In 1595 appeared his treatise Ve V eloquence franpaise 
et ties raisons pour quoi eUe est demcurec si bnsse, in which he 
criticizes the orators of his day, adding by way of example some 
translations of the spcechesof ancient orators, which reproduce the 
spirit rather than the actual words of the originals. He was sent 
to KPigland in 1596 with the marshal de Bouillon to negotiate a 
league against .Spain; in 1599 he l)ecaine first president of the 
pariement of Provence (Aix) ; and in 1603 was appointed to the 
see of Marseilles, which he soon resigned in order to resume the 
presidency . In 1 6 1 6 he received the highest promotion open to a 
i'Vench lawyer and became keeper of the seals. He died at 
'I'onneins (I^ot-et-Garonne) on the 3rd of August 1621. Both as 
speaker and writer he holds a very high rank, and his character 
was equal to his abilities. Like other politicral lawyers of the 
time, Du Vair busied himself not a little in the study of philo- 
sophy. The most celebrated of his treatises are La Philosophie 
morale des SUnqiies, translated into English (1664) by diaries 
Cotton ; l)c la Constance et consolation h calamiics publiques} 
which was composed during the siege of Paris in 1589, and 
applied the Stoic doctrine to present misfortunes ; and La Sainle 
Philosophies in which religion and philosophy are intimately 
connected. Pierre duirron drew freely on these and other worJ^ 
of Dll Vair. F. de Bruneti^re points out the analogy of Du Vair’s 
posil ion with that afterwards developed by Pascal, and sees in him 
the ancestor of the jansenists. Du Vair had a great indirect 
influence on the development of style in l^'rench, for in the south 
of France he made the acquaintance of Malherlie, who conceived 
a great admiration for Du Veir’s writings. The reformer of 
French poetry learned much from the treatise Dc VcLoqucnce 
jran^aise^ to which the counsels of his friend wca? no doubt added. 

Du Viiir’s Avorks wuru published in foiio at Paris in r6.ir. See 
Niceroii, MtUvtnrrs, ^()l. 43 ; and inonoj^rajdis i)y C. A. Sa])oy (18^7 
and 1858). 

DUVAL, ALEXANDRE VINCENT PINEUX (1767-1842), 
Frencli dramatist, w'as born at Kenne.s on the 6th of .^pril 1767. 
He ivas in turn sailor, arcliilect, actor, theatrical mimagcr and 
dnimatisf . He i.s the characteristic dramatist of the Empire, but 
the least ambitious of his dramas have liest stood the test of 
time. 1 .CS Pro jets dr menage (1790), ].es Tutrurs vvnges (1794) 
and Les //mViVr.? (1796) liavc been revived on the modern French 
stage. Others among his plays, which number more than sixty, 
are Le M enuisier de lAvonie ( 1 805), La Manie des grandeurs (1817) 
and l.e Faux Bonhomme (1821). In 1812 he w'as elected to the 
Academy. He died on the ist of September 1S42. 

DUVAL, CLAUDE (1643- ih 7 o)> n famous liighwayin;in, 
was born at Domfront, TSormandy, in 1643. Having entered 
domestic service in Paris, he came to England at the time of the 
Restoration in attendance on the duke of Richmond, and soon 
became a highwayman notorious for the daring of his robberies 
no less than for his gallantry to ladies. Large rewards were 
ofiered for his capture, and he was at one time compelled to seek 
refuge in France. In the end he was captured in London, and 
hanged at Tyburn on the 21st of JanuaTV 1670. His bcidy was 
buried in the centre aisle of Covent Garden church, under a 
stone with the following epitaph : — 

“ Here lies I'm Vail : Reader if male thou art, 
f..ook to thy purse : if female thy heart." 

A full account of his adventures, ascribed to William Pope, 
was reprinted in the Harleian MisceLLanys and .Samuel Butler 
published a satirical ode To the Happy Memory of the Most 
Kenowned Du Val. 

DUVENECK, FRANK (1848- ), American figure and 

portrait painter, was born at Covington, Kentucky, on the 9th 
of October 1848. He was a pupil of Diez in the Royal Academy 
of Munich, and a prominent member of the group of Americans 
who in the ’seventies overturned the traditions of the Hudson 
River School and started a new art movement. His work shown 
in Boston and elsewhere about 1875 attracted great attention, 

^ Transleiteu into English by Andrew Comt in 1622 as A Buckler 
against A dvers itie. 
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and many pupils flocked to him in (iermany and Italy, where he 
made long visits. After returning from Itiily to America, lu: 
gave some attention to sculpture, and modelled a fine monumeut 
to his wife, now in the English cemetery in Morencc. 

DU VERGIER DE HAURANNE, JEAN (1581 1643), abbot of 
St Cyran, fui h.er of the jansenist re\ ival in France, wa.s born 
of wealthy parents at Bayonne in 1581, and studied thi.iilogy at 
the Flemish university of Louvain. After hiking holy orders 
he settled in Paris, where he became known a.s a mine of miscel- 
laneous erudition. In 1O09 he distingiii.slied himself by his 
Question royale, an elaborate answer to a problem casually 
thrown out by King Henry IV. as to tb.e exact circums Unices 
under which a subject ought to give his life for his .sovereign. 
Ilis learning was [ircsently diverted into a more pTouUible 
channel. The Louviiin of his lime w’as the scene of many 
conflicts betw^ecTi the J(*siiit party, which stood for scholasticism 
and Church-authority, and the followers of Michael Baius (q.v.), 
who upheld the mysticism of St Augustine. Into this con- 
troversy Du Vergier w^as pn^seutly dragged by his friendship 
with Cornelius Jansen, a young champion 01 the Augustinian 
party, who had come to Pari.s to study Greek. 'Ihe two divines 
WTnt off together to Du X ergier's home at Bayonne, where he 
became a canon of the cathedral, and Jansen a tutor in the 
bishop’s seminary. Here they remained some years, intently 
studying the fatlicrs. Eventually, however, Jansen went hack 
to Louvain, w'h.ile Du X^ergier became confidential secretary to 
the bishop of Poitiers, and was presently made sinecure abliot 
of St Cyran. Thereafter he* was generally called M. de St 
Cyran. At i*oiticrs he was brought into conta< t with Richctlieu 
— as yet unknown to political fame, and simply the zealous 
young bishop of the neighbouring diocese of Jai<;.on. W'e.stern 
Touruine Ik ing the hcad(|uarter.s of Frencli ProtesUntism, the 
two prelates turned St Cy rail’s learning against the Huguenot.*!. 
11 (' began to dnrarn of reforming ( athoiici.sm on Augustinian 
lines, and thus defeating the I'roteslants by iJicir owm weapons. 
'J'luiy appealed to i>rirnitive antiquity ; he answered that his 
(!hurch understood anti(|iiity inaicr than theirs. They appealed to 
the sj.'irit of St Paul ; he answered that Augustine had saved that 
spirit from etherealizing aivay, by (umpling it with a high sacra- 
mental theory of the ilmrch. J’hcy flung practk^al alnises in 
the teeth of Rome ; he entered on a bold campaign to bring 
tliose abuses to an end. Before long, his rehirming zeal involved 
him in iiuiTiy quarrels so nuicli so tliat lie left Poitiers ami 
.settled down in Paris. Here he becjime widely known as a 
director of consciences, fomiing a particular friendship with the 
influential Arnanld family. But his general projects of reform 
were by no me.'ins alloived to .sleep, though here h(? worked hand 
ill hand wntli Jiis old fneiul Jjuisen. l/olli '.rac'd the evils of 
their time lo ilic Jesuits and Schoolmen. 'I'heir dialectic had 
cornipteil theology ; their haiid-lo-inoiith utilitarianism had 
played havoc with traditional ( hurch-institutions. Aei'ordingly, 
Jansen set to work to remedy one e\ il by writing a big book on 
St .Augustine, the great master of theological method. .St 
Cyraji dealt with the oihci’ evil in an equally bulky treatise, 
the Petrus Aurelius (1633). 'lliis indicts the Jesuits for every 
sort and kind of misdemeanour. It deals much with what 
Pascal will presently call their tUvoHon aiser ; but still more 
wdtli crimes of a teclmical sort, especially llieir defianeii of 
episcopal authority. The.a'by the book gainiKl for its author’s 
projects of reform a great deal of Gallican sujipc^rt. On the other 
hand, it gave much annoyance to Kielielieii, now the all-j)owerful 
and extremely Erastian prime minister. After failing more than 
once to stop St Cyran’s mouth with a bishojiric, he had him 
arrested as a disturber of ecclesiastical jieace (14th of March 
1638). He remained .shut up in the castle of Vincennes until 
Richelieu’s death (December 1642). I’lien he w-as at once set 
free ; but tlie Jong imprisonment had told lieavily on his Jieallh, 
and he died of a stroke of apoplexy in October j'^i.Lv 

St Cyran’s character has been always something of a puzzle. 
Many excellent contemporary judges were profoundly impressed ; 
others, as one of them said, went away bewildered b>' this 
strange abb6, who never ai^ued a question out, lait leapt from 

VITI. ? • 
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one point to another in broken, incoherent phrases. Grace of 
expression he had none ; perhaps no man of equal spiritual 
insight ever found it so hard to make his meaning clear, whe^er 
on paper or by word of mouth. On tJie other hand, Jansenism, 
considered as a practical religious revival, is altogether his work, 
lie dragged the Augustinian mysticism out of the Louvain class- 
rooms, and made it a vital spiritual force in France. Without 
him there would have been no Pascal — no Provincial Letters, 
and no Pensfes. 

There is an excellent life of St Cyraii hy his secretary, Claude 
Lancelot, published at Cologne in two volumes, A selection 

of his Lettres chrestiennes was editcrrl by his disciple, Robert Amauld 
d’Andilly (Paris, 1^45). An entirely diflerent collection of Lettres 
spifitnelles was printed at Cologne in 1744. (SxC.) 

DUVEYRIER, HENRI (1840-1892), French explorer of the 
vSahara, was bom in Paris on the 28th of February 1840. His 
youth was spent partly in London, where he met Heinrich Barth, 
then preparing the narrative of his travels in the western Sudan. 
At the age of nineteen Duveyrier, who had already learnt Arabic, 
began a journey in the northern parts of the Sahara which lasted 
nearly three years. On returning to France he received, in 1863, 
the gold medal of the Paris Geographical Society, and in 1864 
published Exploration du Sahara: las Touareg du nord. In the 
war of 1870 he was taken prisoner by the Germans. Subse- 
quently he made several other journeys in the Sahara, adding 
considerably to the knowledge of the regions immediately south 
of the Atlas, from the eastern confines of Morocco to Tunisia. 
He also examined the Algerian and Tunisian skats and explored 
the interior <»f western Tripoli. Duveyrier devoted special 
attention to the customs and speech of the Tuareg, with whom 
he lived for months at a time, and to the organization of the 
Senussi. In 1881 he published La Tunisir, and in 1884 La 
Confrerie musselmane de Sidi Mohammed Ben AU-Es-Sendusi ei 
son domainc geographique. He died at Sevres on the 25th of 
April 1892. 

DUX (Czech Duchetm), a town of Boliemia, Austria, 86 m. 
N.N.W. of Prague by rail. Pop. (1900) 11,921, three-fourths 
German. It is situated in the centre of an extensive and well- 
worked lignite deposit and manufactures glass, porcelain and 
earthenware. In Dux is a castle belonging to Count Waldstein, 
a kinsman of Wallenstein, which contains a picture gallery with i 
two portraits of Wallenstein by Van Dyck, and a museum with a 
collection of arms and armour and several relics of the great 
general. 

DUXBURY, a township of Plymouth county, Massachusetts, 
on Massachusetts Bay, 36 m. .S.S.E. of Boston. Pop. (1890) j 
1908; (1905, state census) 2028. Area, 25-5 sq. m. Duxbury is 
served by the Old Colony system of the New York, New Haven A- 
Hartford railway. In the township are the villages of Duxbury, 
South Duxbury, West Duxbur}^ North Duxbiir)', Island Creek 
and Millbrook. The soil is sandy, the surface of the country 
well wooded and broken by a number of ponds and creeks. 
Diixbiir>^ is a summer resort, with a lat^e hotel at Standish 
Shore. Duxbury has a public library, and is the seat of the 
Powder Point school for boys, and Partridge Academy, founded 
in 1828 by a beejuest of $10,000 from George Partridge of 
Duxbury, and incorporated in 1830. On Captain’s Hill is the 
Standish Monument (begun in 1872), a circular tower, on an 
octagonal base, of rough llallowell granite, surmounted by a 
statue of Miles Standish, 124 ft. from the ground. The Standish 
house, built in 1666 by Miles's son, Alexander, is still in existence. 
In South Diixbur>" is an old burjring ground, in which the oldest 
marked grave is that of Jonathan Alden (d. 1697), son of John 
Aldeu. For many years there were important cod and mackerel 
fisheries here and Duxbury clams were famous ; there were large 
shipyards in Duxburj^ in the 18th century and in the first half of 
the rqth. At present cranberries are the only product of import- 
ance. The first settlement was made here in 1631 by Miles 
Standish (to whom Captain’s Hill was granted), William Brewster, 
John Alden, and a few others. In 1632 a church was organized 
and the present name was adopted from Duxbury Hall, Lanca- 
shire, the old seat of the Standish family ; the Indian name had 
been Mattakceset. The township was incorporated in 1637 ; it 


originally included Bridgewater and parts of Pembroke and 
Kingston. 

See Justin Winsor, History of Disxbury (Boston, 1849) ; and 
Laurence Bradford, Historic Duxbury in Plymouth County (Boston, 
1900). 

DVINA, the name of two rivers of European Russia. 

1. The Northern Dvina, or Dvina Syevernaya, belongs to 
the basin of the White Sea, and is formed by the junction of the 
Sukhona and the Yiig, which, rising, the former in the south-west 
and the latter in the south-east of the government of Vologda, 
meet in the neighbourhood of Velikiy-Ustyug, at a height of 
300 ft. above the sea, in 61® 20' N. and 46® 20' E. The conjoint 

i stream then flows N. W. to the Gulf of Archangel, which it reaches 
50 m. below the city of Archangel. From its mouth to the con- 
fluence of the co-tributary streams the distance is about 470 m., 
and to the source of the Sukhona 780 ra. The drainage area 
is estimated at 141,000 sq. m. Except at the rapids the current 
of the Dvina is comparatively slow, as the average fall per mile is 
only 9 in. Till its union with the Vychegda, a river which exceeds 
it in volume, it flows for the most part in a single, well-defined 
and permanent channel ; but below that point it often splits into 
several branches, and not infrequently alters its course. In the 
neighbourhood of Archangel it divides into three distinct arms, 
which form a regular dclbi ; hut of these that of Berezov alone is 
navigable for sca-going vessels, and even it is impeded by a bar at 
the mouth, with not more than 14^ or 1 5^ ft. of water at full tide. 
Just above the point where the delta begins the river is joined by 
a large tributary, the Pinega, from the right. Above the con- 
fluence of the Vychegda the breadth is about 1750 ft. ; below 
that point it widens out to 3500 ft. ; and near Archangel it 
attains more than three times that measure. The channel is free 
from ice for about 1 74 days in the year. By means of the Duke 
Alexander of Wiirttembei-g Canal, the river is connected with the 
Neva and the Volga. 

2. The SorTHERN Dvina, or Dvhw Zapadnaya, in German 

Dima and in Lettish Daugava, belongs to the Baltic basin, and 
takes its rise in a small lake about 800 ft. above the level of the 
sea, in the government of Tver, not far from the sources of the 
Volga and the Dnieper. After dividing Tver in part from Pskov 
in part, it skirts the east and south of the government of Vitebsk, 
separates part of the latter from Vilna, and then divides Vitebsk 
and Livonia from Courland, and disembogues in the southern end 
of the Gulf of Riga. Its length is 640 m. and it drains an area of 
32,960 sq. m. From Dvinsk (Diinaburg) to Riga, a distance of 
135 m., there is altogether a fall of 295 ft., of which 105 ft. are in 
the 40 m. from Jakobstadt to Friedrichstadl. In the lower part 
of its course the river attains an ordinary depth of 30 ft. and 
an average breadth of 1400 ft. ; but during the spring flood 
it sometimes rises 14 ft. above its usual level, and its waters 
spread out to a mile in width. Near the mouth the river is 
usually free from ice for 245 days in the year, and in the govern- 
ment of Vitebsk for 229. It is navigable from the confluence of 
the Mezha {ue, from Vitebsk) downwards, but the number of 
rapids and shallows greatly diminishes its value. Navigation 
can also be carried on by the following tributaries : the Usvyat, 
Mezha, Kasplya, Ulla, Disna and Bolder-aa. This river was 
formerly called the Khezin or Turunt, and at the present day it 
has the name of Polot among the White Russians. Salmon and 
lampreys abound in its waters. A. K. : J. T. Bi;.) 

DVINSK, the official name since 1893 of Dun aburg, a town and 
fortress of western Russia, in the government of Vitebsk, 162 m. 
by rail N.W. of the city of Vitebsk, on the right bank of the 
Dvina (Diina), in 55® 53' N. and 26® 23' E., and at the intersection 
of two main railway lines — Riga-Smolensk and Vilna-St Peters- 
buqy. It is the chief strategic position for the defence of the 
Dvina. It consists of four portions — ^the main town, or fortress, 
the old suburb, the new suburb, and on the left bank of the river 
the village of Griva. Among the industrial establishments are 
tanneries and breweries, saw-mills, flour-mills, brick and tile 
works and limekilns. The town is an important commercial 
centre, especially for flax, hemp, tallow and timber. The 
population increased from 25,764 in i860 to 72,231 in 1900, 
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consisting chiefly of Jews (about 30,000)^ Lithuanians and 
Letts. 

Diinaburg was originally founded in 1278 by the Livonian 
Knights of the Sword, about j 2 m. farther down the river than 
its present site, at a spot still known as the Old Castle or Stariy 
Zamok, In 1559 it was mortgaged by the grand-master of the 
Knights to Sigismund Augustus, king of Poland. Although 
captured in 1576 by Ivan the Terrible of Russia, it was again 
restored to Poland ; and in 1582 Stephen Pathori, king of 
Poland, transferred the fortress to its present site. In the i7th 
century it was held alternately by the Swedes and the Russians. 
It was finally incorporated with Russia in 1772 on the first 
division of Poland. In July 1812 the tetc-de-poni was vainly 
stormed by the French under Ouclinot, but a few weeks afterwards 
the town was captured by them under Macdonald. 

DVOftAK, ANTON (1841-1904), Bohemian musical composer, 
born at Nelahozcves (otherwise Miihlhausen) in Bohemia on 
the 8th of September 1841, was the son of Frantisck Dvorak, 
a small publican and village butcher. At the door of liis father's 
inn DvoMk 6rst appeared as a practical musician, taking his 
place among the fiddlers who scraped out their “ furiants ” and 
other wild dances for the benefit of the holiday-making local 
beaux and belles. At the village school he learnt from Josef 
Spitz both to sing and to play the violin, with so mucli effect 
that soon he was able to assist in the parish church services. 
At twelve years old he was sent by his father to Zlonic, near 
Schlan, to an uncle, with whom he lived while passing through 
the higher-grade classes at school. Here, too, he was fortunate 
enough to find a valuable friend in A. Liehmann, organist and 
chief musician of the little town, a competent musician, who 
instructed the boy in elementary theory, organ and pianoforte 
playing. The theory studies, however, could not long Ixi con- 
tinued, since Liehmann soon acknowledged in his own dialect 
that the boy was extraordinarily full of promise (“ Aus Tonda, 
dem Sappermentsbuben ’mal 'was werden kiimitc at the same 
time realizing that he could not do much to assist. But Dvofak 
soon left Zlonic for Bohmisch-Kamnitz, where he learnt German 
and advanced his musical studies under Hancke. A year later 
he was summoned to return to Zlonic to assist his father, who 
had set up in business there. But his craving for a inusi('al 
career was not to be checked, and after considerable trouble 
with his father consent was obtained to his settling in Prague 
in order to devote himself entirely to music. 

Jn October 1857 Dvofak entered the organ-school of the 
Gesellschaft der Kirchenmusik, where he worked for three years. 
The small financial aid his father was at first able to lend soon 
ceased, and after being in Prague but a few months Dvofak 
found himself practically thrown on his own resources. By 
playing the viola in a private orchestra and in various inns 
of the town he succeeded in obtaining a precarious livelihood. 
On the opening in 1862 of the Bohemian Interimstheater, Dvofak, 
with part of this band, formed the nucleus of the theatrical 
orchestra, and remained connected with it for eleven years, 
when he became organist of the church of St Adalbert. At this 
time his small stipend was augmented slightly b)- the fees of a 
few pupils, though the privations suffered by him and his wife (for 
he had recently married) must have l)een great. But in spite 
of financial worry and of the amount of time he had to devote 
to his professional duties and private; pupils, Dvofak found 
leisure not only for his own studies of the classics, but also to 
compose. His work, like his daily life, was be.set with difficulties, 
for he had not the means to provide himself with sufficient 
music-paper, much less to hire a pianoforte ; and it is possible 
that several of his important early works would never have been 
written had it not been for the generosity of Karel Bendl, the 
composer, who helped him in many ways. 

Dvof&k himself said afterwards that he retained no recollection 
of much that he then composed. In and about 1864 two sym- 
phonies, a host of songs, some chamber-music, and an entire 
opera, Allred, lay unheard in his desk. The libretto of this 
opera was made up from materials found in an old almanack. 
Most of these works were burnt long ago. In 1873 made his 
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first bid for popularity by his patriotic hymn Die Erhm des 
weisse.n Bernes (published many years later as 0 ^. 30). Its 
reception was enthusiastic, and Dvofak’s subsequent works 
were eagerly awaited and warmly received on production. In 
1874 his opera Kbnig uud Kb/ilcr resulted in a fiasco at Prague, 
owing to its mixture of st>les. Nothing daunted, D\?fAk 
recomposed the w'holc work in three months. In 1875, on the 
recommendation of brahms and llanslick, he obtained a stipend 
from the Kiiltus-Ministerium at X'ienna, which freed him from 
care and enabled him to indulge in compositijm to his heart's 
content. Following on this success came a commission in 1877 
for a series of Slavic dances, wliich took the public by storm. 
Immediately compositions, old and new, began to pour from the 
puldisher. English sympathy was cntirel> won by the Stabat 
Mater in 1883, and increased by the symphonies in D, D mi., and 
F, G, and E mi. (The American), and the cantata The Spectre's 
Bride, Ixised on K. J. Erl^en's elaboration of the Bohemian 
version of the saga treated ir* Biirger's Leonore, The favourable 
effect produced by these works was soim^wliut chilled by the 
oratorio St Ludmila, a comparative!)’ feeble w'ork written “ to 
suit English taste ” for the l.eeds Festival of 1886. The three 
overtures Opp, 91, 92, 93, failed to hold their place, but the 
p.seudo- American symphony has become one of i)\'ofak’s most 
popular works, and much of his chamber-music, of which there 
is abundance, seems quite permanent in its place in concert 
programmes. In 1892, after having frecjiumtly visited England, 
Dvofak became head of the National Tonservatory of 
Music of America in New York, 'i’here he remained till 1895, 
when he returned to Prague, where he died on the 1st of May 

1904- 

Dvofak 's music is characteristically national, though less 
purely so than tliat of Smetana. But in si>ite of his industry 
atjd dramatic! talent not one of his operas has been really success- 
ful. A master of the orchestra and a composer of real individu- 
ality, he earned and deserved liis place among the (fleet, not only 
by his gn;at gifts, but by his abnormal energy in their 
development. 

See W. II. Ihulow, Studies in Modern Music (second seri(‘s, 
1908). 

DWARAKA, Dwakka, or JniAT, a town of British India, in 
Baroda state;, near the extremity of the peninsula of Kathiawar, 
Bombay. Pop. (1901) 7535. As the birthplace and residence of 
Krishna, it is tlu; most sacred spot in this part of India, and its 
principal U*mple is visited annually by many thousand pilgrims. 
The approach from the sea is by a fim^ flight of stone steps, and 
the great spire rises to a height of 1 50 ft. 

DWARF (A.S. dweorg, ly.divcrg, B el. dvergr), the term generally 
u.scd to describe an extraordinarily under sized indi\ I'Jual of a 
race of normal stature (for dwarf-rac(;s sex; P\ oMv). In Scandi- 
navian mythology the; word connoted smallness and deformity, 
and was used of the elfins and gol)lins wJio were suppo.sed to live 
on the mountains or in the bowels of the earth, an(l to be kings 
of metals and mines. Tlie later use of the word certainly docs 
not imply deformity, for many of the dwarfs of history have been 
singularly graceful and well formed. I)warfi.shne.ss is, liowcver, 
often accom|)aiiied by disjirojiorticjn of the limbs. 

From tlic earliest historic times dwarfs attracted attention, 
and th(;re ivas much competition on t])(: part of kings and the 
wealthy to obtain the little folk as attendants. It is certain that 
members of the tiny Akka race of Ecjuatorial Africa figured at 
the courts of the Pliaraohs of th(; early dynasties and were miicli 
valued. Philetas of ('os, jioet and grammarian {circa 330 B.c.), 
tutor of Ptolemy Philad(;lphus, was alleged to lie so tiny that lie 
had to wear leaden shoes lest he should be blow'n aw'ay. The 
Romans practised artificial dw'arfmg, and the I.atin nanus or 
pumilo were terms alternatively usecl to describe the natural 
and unnatural dwarf. Julia, tht; niect; of Augustus, had a 
dwarf named Coropas 2 ft. 4 in. higli, and a freed-maid Andro- 
meda who measured the same. 

Various recipes for dwarfing children have been from lime to 
time in vogue. The most effective, according to report, was to 
anoint the backbone with the grease of moles, bats find (iormice. 
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The stunting of the growth of stable-boys who aspire to jockey’s he finally in his thirtieth year reached 39 in. He had a sister 
honours is in no sense true dwarfing. shorter than himself by the head and shoulders. Borulwaski 

In later days there have been many dwarf-favourites at was a handsome man, a wit, and something of a scholar. He 
European courts. British tradition has its earliest dwarf travelled over all Europe ; and he — born in the reign of George 
mentioned in the old ballad which begins “In Arthur’s court IT.— died in his well-eanied retirement near Durham, in the reign 
Torn Thumb did live ” ; and on this evidence the prototype of of Victoria. Borulwaski lies buried at Durham by the side of 
the modem Tom Thumb is alleged to have lived at the court of the Falstaffian Stephen Kemble. Tlie companionship reminds 
King Edgar. Of authentic Jinglish dwarfs the first appears to one of that of the dwarf skeleton of Jonathan Wild by the side 
be John Jarvis (2 ft, high), who was page to Queen Mary 1 . Her of that of the Irish Giant, at the Royal College of Surgeons, 
brother Edward VI. had his dwarf Nit. But the first English London. 

dwarf of whom there is anything like an authentic history is In the year in which Borulwaski died, Charles Stratton, better 
Jeffery Hudson (1619-1682). He was the son of a butcher at known as “ General Tom Thumb,” was bom. When twenty-five 
Oakham, Rutlandshire, who kept and baited bulls for George he was 31 in. high. In 1844 he appeared in England, where he 
Villicrs, first duke of Buckingham. Neither of Jeffery's parents had an extraordinary success. One result of his season at the 
was under-sized, yet at nine years he mejisured scarcely 18 in.. Egyptian Hall, London, was to kill Haydon the painter. The 
though he was grac(?fully proportioned. At a dinner given by latter presented his great work “ The Banishment of Aristides ” 
the duke to Charles I. and liis queen he was brought in to table for exhibition in the same building. The public rushed to see 
in a pie out of which he stepped, and was at once adopted by the dwarf. He took ffioo the first week, while Haydon’s master- 
Ilcnrietta Maria. The little fellow followed the fortunes of the piece drew but 13s. Hie result was that the artist committed 
court in the Civil War, and is .said to have been a capuiin of suicide in despair. After extensive travel in both hcmi.spheres, 
horse, earning the nickname of “strenuous Jeffery” for his Stratton again visited England in 1857, but the dwarf man, 
activity. He fought tw(» duels -one with a turkey-cock, a despite many personal and intellectual qualities, was less 
battle recorded by Davenant, and a second with Mr Crofts, attractive than the dw'arf boy. In the year 1863 the “ General” 
who came to the meeting with a squirt, but who in the more married the vciy minute American lady, I-avinia Warren (born 
serious encounter which ensued was .shot dead by little Hudson, in 1842). He died on the 15th of July 1883. 
who fired from horseback, the saddle putting him on a level with Other modern dwarfs include Signor Hervio Nano, who played 
his antagonist. Twice was Jefi'ery made prisoner- once by at the Olympic Theatre, London, in 1843; three Highlanders 
the Dunkirkers as he w'as returning from France, whither he named MacKinlay, cliildren of a Scots shepherd, the shortest 
hfid been on homely business for the queen ; the .second time of whom was 45 in. ; a Spaniard, Don Francisco Hidalgo (29 in.); 
was when be fell into the hands of Turkish pirates. His sufferings ! a Dutchman, Jan Hannema (28 in.) ; and Mary Jane Youngnian 
during this latter captivity made him, he declared, grow, and i (Australia), wdio at fifteen wiis 35 in. high. She was called the 

in his thirtieth year, having been of the same heiglit since he was ! “ dwarf-giante5;.s ” because she was 3 ft. 6 in. round the .shoulders, 

nine, he steadily increased until he was 3 ft. 9 in. At the Restora- ■ 4 ft. 3 in. round the v.-aist, and 2 ft. round the leg. Much interest 
tion ho returned to England, where iie lived on a pension granted ; was aroused by the so-called Aztec dwarfs who were exhibited in 
him by the duke of Buckingham. He was later accused of London in 1853. In 1867 the pair were married, the ceremony 
participation in the “ lh)pi.sh Plot,” and was impri.som*d in the !. being puldicly performed, and the bride's robes are said to have 

Gate House. He was releascci aTid shortly after died in the : cost no less than £2000. The wx^dding-brciiklast was held at 

.si-xty-third y<*ar of his age. ; Willis’s Rooms. From time to time other dwarfs have been 

(V)iUomporary with Hudson were the two other dwarfs of | exhibited, among whom the mo.sL remarkable has been Che-mah, 
Henriettii Maria, Richard Gibson and his wufe Anne. They ; a rhine.se, 42 years old and 25 in. high, who appeared in T^ondoii 

were married by the queen’s wish ; and the two together ■ in 1880. Oorge JVout (1774-1851), who was less than 3 ft. 

measureil only 2 in. over 7 ft. They h:ul nine children, five of ; high, was a well-known character in London in the early 
whom, w^ho lived, were of ordinary stature, hklmund Wtillcr ! Victorian period, as a messenger at the Houses of Parliament, 
celebrated the nujUials, ICvelyn designated the husband as the i Sec E. J. Wood, Gfanis ami Dwarfs (18O0). 

“ compeiuliuin ()f a man,” and Lely painted them hand in hand. ; DWARS, a tract of country in north-east India. It consists of 

Gibjron w^as miniature painter to ('harles 1 ., and draw'ing-mastcr ; tw’o divisions, the Western Dwars and the Eastern Dwars, lx)th of 
to the daughters of James 1 f., (Jiieens Mary and .^nne, when they which belonged to Bhutan prior to the Bhutan War of r864"65, as 
were children. This (aunberlaiid p\'gmy, who began his aireer as a result of which thc*y passed into possession of the British, when 
11 page, first in a “ gentle,'’ next in the royal family, died in 1690, the Eastern Dwars were assigned to Assam and the Western tt> 
in his seventy-fifth year, and is buried in St Paul's, Covent Bengal. Since 1005 both divisions have been in the province of 
Garden. The last court dwarf in England was Coppeniin, a j Eastern Bengal and Assam. The five Eastern Dwars, entitled 
lively little imp in the service of the princess (Augusta) of Wales, | respectively Bijni, Sidli, Chirang, Ripu and Guma, arc situated 
the mother of Geoq^e III. The last dwarf retainer in a gentle- | in the Goalpara district of Eastern Bengal and Assam, forming 
man's family was the one kept by Mr Beckford, the author of I a strip of flat country lying beneath the Bhutan mountains. 
Vathek and bulkier of Fonthill. IIc wes rather to:> big to be j It is an unhealthy country for natives as well as Europeans, 
flung from one guest to another, ms used to be the custom at | and is but slightly developed. The Western Dwars form a 

ilinners in earlier days when a dwarf was a “ necessity ” for j region lying at the foot of the Himalayas in the north-east 

o\'cry noble family. i of the Jalpaiguri district of Eastern Bengal and Assam, which 

Of European court dwarfs the most famous were those of comprises nine parganas, namely, Bhalka, Bhatibari, Baxa, 
Philip IV. of Spain, the hunchbacks whose features have been Chakao-Kshattriya, Madari, I^kshmipur, Maraghat, Mainaguri 
immortalized by Velazquez. Stanislas, king of Poland, owned and Chengmari. The Western Dwars are an important centre 
Nicholas Ferry (B^'be), who measured 2 ft. g in. He was one of of the tea-planting industr}^ 

three dwarf children of peasant parents in the X’osges. He died DWIGHT, JOHN (d. 1703), the first distinguished English 
in his 23rd year (1764). But B6be was not so remarkable as potter. One can only surmise as to his parentage, and the "date 
Richebourg, who died in Paris in 1S58, at the age of go. He was of his birth has been variously given from 1637 to 1640. Appar- 
only 23 in. high. He began life as a ser\'ant in the Orleans j ently he was educated at Oxford, and in 1661 was appointed 

family. In later years he was their pensioner. He is said to I registrar and scribe to the diocese of Chester, and tlie same year 

have been put to strange use in the Revolution — passing in and I he proceeded to the degree of R.C.L. of Christ Church, Oxford, 
out of Paris as an infant in a nurse's arms, but with despatches, He resided at Chester for some time and acted as secretary to four 
dangerous to carty, in the little man’s bal>y- wrappings ! successive bishops. One of these, Bishop Hall, also held the 

Of dwarfs exhibited in England, the most celebrated was the rectory of Wigan, Lancashire, and Dwight seems to ha^^e resided 
Pole, Borulwaski (1 739 - 1 ^ 37 )• six he mea.sured 17 in., and in that town, for three ofhis children were baptized there between 



DWIGHT, J. S. 

1067 and 1671. In 1671, while he still apparently resided in 
Wigan, he was granted his first patent for “ the mistery of 
transparent earthen w'are, commonly known by the names of 
porcelain or china, and of stonew'are, vulgarly called Cologne 
ware.” It is not believed that much, if any, work w'as executed 
at Wigan, and he probably removed to Kulham in 1672 or 1673, 
as his name first appears on the rate books of Fulham, where he 
was rated for a house in Bear Street, in 1674. He died in 1703, 
and his business was carried on by his descendants for some time, 
but with gradually diminishing success. It has been claimed that 
Dwiglit made the first porcelain in England, but there is no proof 
of this, though magnificent specimens of stoneware from his hands 
are in existence. 'J'he British Museum contains a number of the 
best of Dwight's pieces, of which the finest is the bust of IVmce 
R upert. Other specimens are in the Victoria and Albert Museum, 
and they are sufficient to establish Dwight's fame as a potter of 
the first rank. (See C'eramics.) 

DWIGHT, JOHN SULLIVAN (1S13- i8()3), American writer on 
music, was born at Boston and educated at Harvard. He 
became a Unitarian minister, but abandoned this career and 
joined the Brook Farm settlement as a teacher of music and other 
subjects. In 1S4S he settled as a musical critic at Boston, being 
best knowm as founder and editor of the Journal of A/wm* (1852- 
1881), the most important musical periodical that has lK*en 
published in America. He died on the 5th of September 1893. 

(t. W. ('ookt? edited his lellfrrs (1898) und nlso wroic a memoir 
(1899). 

DWIGHT, THEODORE WILLIAM (1822 1892), American 
jurist and educationalist, cousin of Theodore Dwight Woolsey 
and of 7 'imol.hy Dwighi, was born on the 18th of July 1822 in 
(!alskill, New York. His fatlier, Benjamin Woolsey Dwight 
(.1780-1850), an abolitionist and ref ornier, removed to (.'linton, 
New York, in 1831. 'i'lie son gradiuiU^d at Hamilton Uolk'ge in 
1840, studied physics under S. F. B. Morse and John William 
Draper, taught classics in Utica Academy in 18.10-184.1, and 
studied law for one year at \'}jie. He was tutor at Hamilton in 
1842 -1846, at the same time teaching law privately ; wa.s made 
Maynard professor of law, history, civil polity, and political 
ec(.)noiTiy in 1846 ; received recognition of his law .school in 1853, 
and ill 1858 accepted an invitation to Columbia to teach law upon 
liis own condition that he should found a law school. He liimself 
was this s(?hool fur iiiMny years and did not retire from it until 
1891, about a year before his death, at ( Jinton, Now York, on the 
28th of I line i 8()2. A man of broad culture, be was best known a.s 
the founder of a famous school of law and a famous method of 
legal teaching, which W'as liroadly educational and which called 
for class-njom recitation in the text-btiok studied and opjMKsed 
mere “ taking notes ” on lectures. His (juestioning was illus- 
trative and its method Socratic. He w'as a non-resident pro- 
fessor of law at Cornell (1869-1871) and at Amherst (1870- 1*872). 
Dwight was an able jurist, frequently acted as referee in difficult 
questions, in 1874-1875 w^as a judge of the New York commission 
of api3eals, appoinU^d to clear the docket of the court of appeals, 
and in 1886 was counsel for the five Andover professors chargecl 
with heresy. He was a prominent figure in political and social 
(notably prison) reforms ; publislied in 1867 a Report on the 
Prisons and Reformatories of the United States and Canada, the 
result of his labours on a New York state prison cornmi.ssion with 
Enoch Cobb Wines (1806-1879) ; favoured indeterminate .sen- 
tences ; drew up the bill for the establishment of the Elmira 
Reformatory : and organized the State Charities Aid AsscKrialion. 
He? edited Sir Henry Maine's Ancient Law (1864) ; was associate 
editor of the American Law Ref*ister and legal editor of 
Johnson^ s Cyclopaedia ; and published Charitable Uses : Argu~ 
went in the Rose Will Case (1863). 

DV/IGHT, TIMOTHY (1752 -1817), American divine, writer, 
and educational i.st, was born at Northampton, Massachusetts, 
on the 14th of May 1752. His father, Timothy Dwight, a 
graduate of Yale (x)llege (1744), was a merchant, and his mother 
was the third daughter of Jonathan Edwards. He was re- 
markably precocious, and is said to have learned the alphabet at a 
single lesson, and to have been able to read the Bible before he 
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was four years old. In 1769 he graduated at Yale College, and 
then for two years taiighi in a grammar school at New Haven. 
He was a tutor in Yale College from 1771 to 1777 ; and then, 
liaving been licensed to preach, was a chaplain for a year in a 
regiment of troops engaged in the War of Indeiiendence,* inspiring 
the troops both by his sermons and by several stirring war songs, 
the most famous of which is “ Columbia.” From 1778 until 1783 
he lived at Northampton, studying, farming, preaching, and 
dabbling in politics. From 1783 until 1795 he was pastor of the 
Congregational church at Greenfield Hill, Conned icut, where he 
opened an academy which at once acquired a high reputation and 
attracted pupils from all parts of the Union. From 1795 until 
his death at Bhiladelphia, Pennsylvania, on the nth of January’ 
1817, he was president of Yale College, and by his judicious 
management, by his remarkable ability as a teaclu^r - he taught 
a variety of siil.)ject.s, including llajology, metaphysics, logic, 
literature and oratory, — and by his force of character and 
magnetic personality, won great popularity and innia.nce, and 
restored tliat institution to the high place from which it had 
fallen before Jiis appointment. IVesidcnt Dwight was also 
well known as an aulhor. In verse he wrote an arululious epic in 
eleven books, 77 /e Con/jiiesl of Canaan, finis! icd in 1774, but not 
published until 1785 ; a somewhat poiuleroiis and solemn satire, 
77 /e 7 'riumph of Infidelity (1788), direetetl against Hume, X'oltaire 
and others; Creenfield Hill (1794), tlu* suggestion for which 
seems to have been d(Ti\'cd from John Denhauvs Cooper s Hill ; 
and a niiiubcr of minor poems and hymns, the l)est known of which 
is that beginning “ J love thy kingdom, I^ord.” Many of his 
.sermons were published posthumously under the titles Theoloi^y 
Explained and Defended (3 vols., i8j 8 1819), to which a menu)ir 
of tlie author by l)is two sons, W. 'I', and Sereiii) .K. Dwighi, is 
prefixt^fl, and Sermons by 7 imothy 1 height {2 vols., 1828), whicli 
had a large circulation both in the I'nited Slates and in ICngland. 
l*robably his most important work, however, is his 7 ' ravels in 
iseto England and Rnv York (4 vols., 1821-1822), wliicli contains 
mucli material of value concerning social and economic Nev\ 
iCnglund and New^ ^’ork during the period 1796 1817. 

See W P. Sprague's “ J.ift* of 'l iuiotliy Dwighi ” in vol. iv. (secoiui 
senes) ol Jared S|>arkss Lihuttr of Ame/iian Uiogruphy, ami 
espei-.ially an oxxelk nl chiipter in iMoses Coit 'J yler's Thice Men of 
Ldtny. (.New York, 

His fiftli son, SiskENO J’.dwards I )vvic.]n (1786-1850), born in 
Greenlield Hill, Connecticut, gradiiatitd at N'ale in 1803, w.is a 
tutor there in 1806 1810, and siia'essfiilly practised law in New 
Haven in 1810-1816. Li(xns<;fl to jweach in 1S16, he was the 
chajilain of tlie United States Senate for one year, was ])iistor ol 
the IVuk Street rlmrch, Boston, in 1817-1826, and in 1833 1835 
was president of Hamilton College, (linlon, New I'ork. His 
career was wrecked by accidental mercury poisoning, which 
interfered with his work in Boston and at Hamilton (bllege, and 
made his life after i83() .solitary and comparati^'ely uninfluential. 
His f»nblications include Life and Works of Jonathan Edwards 
(10 v'ols., 1830); 77 ie Hchrnv Wife (1836), an argument against 
marriage with a deceased wife’s sister ; and Select Discourses 
(1851); to which w'as prefixed a biographical sketch by lii.s 
brother William Dwight (1795 1865), who v/a*s akso siicce.s.si\ ely 
a lawyer and a (.'ongregational preacher. 

President Dwight’s grandson, Timojuv Dwiout (1828- ), 

a fauioLis preacher and educationalist, was born at Norwich, 
('onnecticut, on the i6lh of November 1828. He graduated at 
N'ale in 1849, continued his studies there, and at Bonn and Berlin, 
was professor of sacred literature and New 'l estarnent (Jree.k in 
the Yale Divinity School from 1858 to 1886, was liceiLsed *0 
preach in i86i, and from j 886 to 1899 was president of ^:.'le. 
which during In’s administration greatly prospered and became in 
name and in fart a university. l)r J )wight was also a nuMuber in 
1876-1885 of the American c(miTritle<' for the revision of i-he 
English Bible, was an editor from 1866 to 1874 of the Nciv 
Englander, \vhif:h later becaiT»e the Yale Rndnv, and beside:, 
editing and annotating several volimies of tJ)e JOnglish translatiori 
of H. A. W. Meyer’s Kritisch-rxegetischer Kommentar zwn \cuen 
Testament, and w'riting many magazine articles, publislied a 
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collection of sermons entitled Thoughts of and for the Inner Life 
(1899). 

DYAKS, or Dayaks, the name given to the wild tribes found in 
Borneo by the Malays on their first settlement there. Whether 
they fire the aborigines of the island or the successors of a Negrito 
people whom they expelled is uncertain. If the latter, they are 
descendants of an early pre-Malayan immigration. In any case, 
though regarded by the Malays as aliens, the Dyaks arc of the 
.same stock as the Malays. For themselves they have no general 
name ; but, broken as they are into numerous tribes, they are 
distinguished by separate tribal names, many of which seem to be 
merely those of the rivers on which their settlements arc situated. 
Sir Harry Keppel, who attempted to form a classification of the 
Dyaks according to their ethnographical affinity, divides them 
into five principal branches. The first of these, which he calls the 
north-western, includes the natives of Sadong, Sarawak, Sambas, 
Landak, Tayan, Melionow and Sangow. They all speak the 
same language, and are remarkable for their dependence on the 
Malay princes. The second branch, which is called emphatically 
the Malayan from its greater retention of Malay characteristics, 
occupies the north cojist in Banting, Batang-Lupar, Rcjang and 
part of the valley of the Kapuas. To the third or Parian branch 
belong the Dyaks of the rivers Kuti and Passir, who are said to 
.speak a language like that of Macassar. The fourth consists of 
the Beyad joes, who are settled in the valley of the Banjermassin ; 
and the fifth and lowest (comprises the Manketans and Punans, 
who are still nomadic and ignorant of agriculture. 

Physically the Dyaks differ little from the Malays except in 
their slimmer figure, lighter colour, more prominent nose and 
higher forehead. In disposition they are as cheerful as the 
Malay is morose. The typical Dyak is rather slightly built, but 
is active and capable of enduring great fatigue. His features 
are distinctly marked and often well forrncjd. The forehead is 
generally high, and the eyes are dark ; the cheek-bones are 
broad ; the hair is black, and the colour of the skin a pure 
reddish brown, fre(|uently, in the female, approaching the Chine.se 
complexion. The beard is generally st:anty, and in many tribes 
the men pull out all the hair of the fiuM\ Both sexes file, dye, and 
sometimes bore holes in the; teeth and insert gold buttons. In 
dress there is consideraVdc variety, great alterations having 
resulted from foreign infiuence. The original and still prevailing 
style is simple, consisting of a waistcloth, generally of blue cotton, 
for the men, and a tight-fitting petticoat for the women, who 
acquire a peculiar mincing gait from its interference with their 
walking. The favourite ornaments of both sexes are lirass rings 
for the legs and arms, hoops of rattan decorated in various ways, 
necklaces of white and black beads, and crescent-shaped car-rings 
of a large size. The lolws of the ears arc distended sometimes 
nearly to the shoulders by disks of metal and bits of stick, 
'rattooing is practised by most of the tril)es, and the skulls of 
infants are artificially deformed. The men usually go bare- 
headed, or wear a bright -coloured kerchief. The custom of 
betel-chewing being nmst universal, the betel-pouch is always 
worn at the side. ‘I'he weapons in use are a curved sword and a 
long spear, 'rhe bow is imknown, but its place among some 
trills is partly supplied by the blow’^pipe, in the boring of which 
thev show great skill. \Vh(*n going to war the Dyak wears a 
strong padded jacket, which proves no bad defence. A curious 
custom among some tribes is the imprisonment of young girls for 
t'vo or tliree years Ixiforc puberty, during which time they are not 
allowed to see even their mothers. 

n\e Dyak is decidedly intelligent, has a good memory’ and 
keen powers of obser\'ation, is unsuspicious and hospitable, and 
honest and tnithful to a striking degree. The various tribes 
differ greatly in religious ceremonies and beliefs. They have no 
temples, priests or regular worship ; hut the father of each 
family performs rites. A supreme god, Sang- Sang, seems 
generally acknowledged, but sulx>rdinatc deities arc siippo.sed to 
watch over special departments of the world and human affairs. 
Sacrifices both of animals and fniits — and in some cases even of 
human beings — are offered to appease or invoke the gods ; 
divination of various kinds is resorted to for the piirpo.se of 


deciding the course to be pursued in any emergency; and 
criminals are subjected to the ordeal by poison or otherwise. 
Offerings are made to the dead, and there is a very strong belief in 
the existence of evil spirits, and all kinds of c.alamities and 
diseases are ascribed to their malignity. Thus almost the whole 
medical system of the Dyaks consists in the application of 
appropriate charms or the offerings of conciliatory sacrifices. 
Many of those natives who have had much intercourse with the 
Malays have adopted a kind of mongrel Mahommedanism, with a 
mixture of H indu elements. The transmigration of souls seems to 
be believed in by some tribes ; and some have a system of 
successive heavens rising one above the other very much in the 
style of the Hindu cosmogony. In the treatment of their dead 
much variety prevails: they are sometimes buried, sometimes 
burned, and sometimes elevated on a lofty framework. The 
Dyaks have no exact calculation of the year, and simply name the 
months first month, second month, and so on. They calculate 
the time of day by the height of the sun, and if asked how far 
distant a place is can only reply by .showing how high the sun 
would be when you reached it if you set out in the morning. 

In agriculture, navigation, and manufactures they have made 
some progress. In a few districts a .slight sort of plough is used, 
but the u.sual instrument of tillage is a kind of cleaver. Two 
crops, one of rice and the other of maize or vegetables, are taken, 
and then the ground is allowed to lie fallow for eight or ten 
years. The inland Dyaks collect the forest products, rattan, 
gutta-percha, Ix^esvvax and edible birds’ nests, and exchange 
them for clothing or ornaments, especially brass wire or brass 
guns in which consists the wealth of every chief. They spin and 
w'ea\ e their own cotton, and d3'^c the cloth with indigo of their 
own growing. Their iron and steel instruments are excellent, 
the latter far surpassing European wares in strength and fineness 
of edge. Their houses arc neatly built of bamboos, and raised 
on piles a considerable height from the ground ; but perhaps 
their most remarkable constructive effort is the erection of 
suspension bridges and paths over rivers and along the front of 
precipices, in which they display a boldness and ingenuity that 
surprise the luiropcan traveller. In the centre of most villages 
is the communal house where the unmarried men live, which 
serves as a general assembly hall. Some have a circuit of no 
less than 1000 ft. One on the banks of the T^undi was 600 ft. 
long and housed 400 j^ersons. 

The Dyaks have always been notorious for head-hunting, a 
custom which has now been largely suppressed. It is essentially 
a religious practice, the Dyak seeking a consecration for every 
important event of his life by the acquisition of one or more 
skulls. A child is believed ill-fated to whose mother the father 
has not at its birth presented skulls. The young man is not 
admitted to full tribal rights, nor can he woo a bride with any 
hope of success, until he has a skull or more to adorn his hut ; 
a chief’s authority would not be acknowledged without such 
trophies of his prowess. The strictest rules govern head-hunting ; 
a period of fasting and confession, of isolation in a taboo hut, 
precedes the expedition, for which the Dyak clothes himself in 
the skins of ^nld beasts and puts on an animal mask. The Dyak 
curiously enough prefers the head of a fellow-tribesman, and the 
hunt is usually one of ambush rather than of open combat. 
Among some tribes it was not sufficient to kill the victim. He 
w'as tortured first, his body sprinkled with his own blood, and 
even his fle.sh eaten under the eyes of priests and priestesses 
who presided over the rites. Skulls, especially tho.se of enemies, 
were held in great veneration. At. meals the choicest morsels 
were offered them : they were supplied with betel and tobacco : 
fulsome compliments and prayers for success in battle addressed 
to them. Head -hunting at one lime threatened the very 
existence of the race ; but in spite of their reformation in this 
respect the Dyaks are not on the increase, a fact for vrhich 
A. R. Wallace accounts by the hard life the women lead and their 
consequent slight fecundity. 

The Dyaks speak a variety of dialects, most of which are still 
very slightly known. The tribes on the coast have adopted a 
great numlx'r of pure Malay words into common use, and it is 
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often hard to ascertain their own proper synonyms. The 
American missionaries have investigated the dialects of the west 
coast (Landak, &c.), and their Rhenish brethren have devoted 
their attention to those of the south, into one of which (that of 
Pulu Petak) a complete translation of the Bible has been made. 
Mr Hardeland, the translator, has also published a Dyak-German 
dictionary. 

DYCE, ALEXANDER (1798-1869), English dramatic editor 
and literary historian, was bom in Edinburgh on the 30th of 
June 1798. After receiving his early education at the high school 
of his native city, he became a student at Exeter College, Oxford, 
where he graduated B.A. in 1819. He took holy orders, and 
became a curate at Lantegloss, in ('ornwall, and subsequently 
at Nayland, in Suffolk ; in 1827 he settled in London. Ilis first 
books were Select Translations from Quintus Smyrnaeus (1821), 
an edition of Collins (1827), and Specimens of British Poetesses 
(1825). He issued annotated editions of George Peelc, Roljcrt 
Greene, John Webster, 1 'homas Middleton, Marlowe, and Beau- 
mont and Fletcher, with lives of the authors and much illustrative 
matter. He completed, in 1833, an edition of James Shirley 
left unfinished by William Gifford, and contributed biographies 
of Shakespeare, Pope, Akenside and Beattie to Pickering’s 
Aldine J*oets. He also edited (1836-1838) Richard Bentley’s 
works, and Specimens of British Sonnets (1833). His carefully 
revised edition of John Skelton, which apjieared in 1843, did 
much to revive interest in that trenchant satirist. In 1857 his 
edition of Shakespeare was published by Moxon ; and the second 
edition, a great improvement on the old one, was issued by 
Chapman & Hall in 1866. He also published Remarks on 
Collier's and Knight's Editions of Shakespeare (1844); A Few 
Notes on Shakespeare (1853); and Strictures on Collier's neiv 
Edition of Shakespeare (1859), a contribution to the Collier 
controversy (see Collier, John Payne), which ended a long 
friendship between the two scholars, lie was intimately con- 
nected with several literary societies, and undertook the publica- 
tion of Kempe’s Nine Days' Wonder for the Camden Society ; 
and the old plays of Timon and Sir Thomas More were published 
by him for the Shakespeare Society. He was associated with 
Halliwell-Phillips, John Payne Collier and 'riiomas Wright as 
one of the founders of the Percy Society, for publishing old 
English poetry. Dyce also issued Recollections of the Table Talk 
of Samuel Rogers (1856). He died on the 15th of May 1869. 
He had collected a valuable libraiy, containing iimong.st other 
treasures many rare Elizabethan books, and tins collection he 
bequeathed to the South Kensington Museum. He di.splayed 
untiring industry, abundant learning, and admirable critical 
acumen in his editions of the old English poets. His wide 
reading in Elizabethan literature enabled him to explain much 
that was formerly obscure in Shakespeare ; while his sound 
judgment was a check to extravagance in emendation. While 
preserving all that was valuable in former editions, Dyce added 
much fresh matter. His Glossary, a large volume of 500 pages, 
w£is the most exhaustive that had appeared. 

DYCE, WILLIAM (1806-1864), BritLsh painter, was born in 
Aberdeen, where his father, a fellow of tiie Royal Society, was 
a physician of some repute. He attended Marischal Odlege, 
took the degree of M.A. at sixteen years of age, and was destined 
for one of the learned professions. Showing a turn for design 
instead, he studied in the .school of the Royal Scottish Academy 
in Edinburgh, then as a probationer (not a full student) in the 
Royal Academy of London, and thence, in 1825, he proceeded 
to Kome, where he spent nine months. He returned to Aberdeen 
in 1826, and painted several pictures ; one of these, “ Bacchus 
nursed by the Nymphs of Ny.sa,’’ was exhibited in 1827. In the 
autumn of that year he ivent back to Italy, showing from the 
first a strong sympathy with the earlier masters of the Florentine 
and allied schools. A “ Virgin and Child ” which he painted 
in Rome in 1828 was much noticed by Overbeck and other 
foreign artists. In 1829 Dyce settled in Edinburgh, taking at 
once a good rank in his profession, and showing considerable 
versatility in subject-matter. Portrait-painting for some years 
occupied much of his time ; and he was particularly prized for 


liken^ses of ladies and children. In February 1837 he was 
appointed master of the school of design of the Botird of Manu- 
factures, Edinburgh. In the same year he published a pamphlet 
on the management of schools of this description, which led 
to his transfer from Edinburgh, after eighteen months’ service 
there, to London, as superintendent and secretary of the then 
recently established school of design at Somerset House. Dyce 
was sent by the Board of Trade to the continent to examine the 
organization of foreign schools ; and a report which he eventually 
printed, 1840, led to a remodelling of the l.ondon c.stablishment. 
In 1842 he was made a member of the council and inspector of 
provincial schools, a post which he resigned in 1844. In this 
latter year, being appointed professor of fine art in King’s College, 
London, he delivered a remarkable lecture, The Theory of the 
Fine Arts. In 1835 elected an associate of the Royal 

Scottish Academy : this lionoiir he relinquished upon settling 
in Ltmdon, and he was then made an honorary R.S.A. In 1844 
he became an associate, in 1848 a full member, of the London 
Royal Acailemy ; he also was elected a member of the Academy 
of Arts in Philadelphia. He was active in the deliberations of tln' 
Royal Academy, and it is said that his tongue was the dread ol 
the urbane President, Sir Charles Eastlake, for Dyce was keen 
in speech as in visage ; it was on his proposal that the cla.ss of 
retired Academicians w'as established. In January 1850 Dyce 
married Jane, daughter of Mr James Brand, of Bedford Hill, 
Surrey. He died at Streatham on the 14th of February 1864, 
leaving two sons and two daughters. 

Dyce was one of the most learned and accomplished of Britisli 
painters- " one of the highest in aim, and most consistently self- 
respecting in w'orkrnanship. His finest productions, the frescoes 
in the robing-room in the Houses of Parliament, did honour to 
the country and time which produced them. Generally, however, 
there is in I)yr(*’s work more of earnestness, right conception, 
and grave, sensitive, but rather restricted jjowers of realization, 
than of authentii* greatness. He has elevation, draughtsmanship, 
expression, and on occasion fine colour ; along with all these, 
a certain leaning on precedent, and castigated semi-con vention- 
alized type of form and treatmim!, which bespeak rather the 
scholarly than the originating mind in art. 'Die following are, 
among his principal or most interesting works (oil pictures, 
unless otherwise stated). 1829 : “ 'I’he Daughters of Jethro 
defended by Moses ” ; “ Puck.” 1830: “ The (lolden Age ” ; 
“ The Infant Hercules strangling the Serpents ” (now in the 
National Gallery, Edinburgh) ; “ ('lirist crow'iied with Thorns.” 
1835 : “ A Dead ('hrist ” (large lunette allnrpiece). 1836 : 
“ The Descent of N'^enus,” from Ben Jonson’s Triumph of Love ; 
“ The Judgment of Solomon,” prize cartoon in temj)era for 
tapestry (National Gallery, Pldinburgh). 1837 : “ Fraiicesca da 
Rimini ” (National Gallery, Edinburgh). 1838, and again 1846 : 

The Madonna and Ghild.” 1839 : “ 1 )unstan separating Edwy 
and Elgiva.” 1844 : “ Joash shooting the Arrow of I )elivcrance ” 
(the finest perhaps of the oil-paintings). 1850: “The Meeting 
of Jacob and Rachel.” 1S51 : “King lA*ar and the Fool in 
the Storm.” 1855 : “ Christabcl.” 1857 : “ I’itian’s first essay 
in Colouring.” 1859: “The Good Shepherd.” i860: “St 
John bringing Home his Adopted Mother ” ; “ Pcgwell Bay ” 
(a coast scene of remarkably minute detail, showing the? painter’s 
partial adhe.sion to the “ pre-Raphaelite ' movement). 1861 : 
“ George Herbert at Bemerton.” Dyce executed some excellent 
cartoons for stained glass : — that for the choristers’ window, 
Ely Cathedral, and that for a vast window at Alnw ick in memory 
of a duke of Northumberland ; th(? design of “ Paul rejected by 
the Jews,” now at South Kensington, belongs to the latter. In 
fre.sco-painting his first work appears to have been the “ ( on- 
secration of Archbishop Parker,” painted in Lambeth pjdace. 
In one of the Westminster Hall competitions for the dtfcoration 
of the Houses of Parliament, he displayed two heads from this 
composition ; and it is related that the great German fresco- 
painter Cornelius, who had come over to Englanrl to give advice, 
with a prtispect of himself taking the chief direction of the 
pictorial scheme, told the prince con.sort frankly that the English 
ought not to be asking for him, when they had such a painter of 
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their own as Mr Dyce. The cartoon by Dyce of the “ Baptism 
of Ethelbert ” was approved and commissioned for the House of 
Lords, and is tlie first of the works clone tliere, 1846, in fresco. 
In 1.S48 he began his great frescoes in the kohing-room— -subjects 
from the legend of King Arthur, exhibiting chivalric virtue. 
'J’he whole room was to have been finished in eight years ; but 
ill-health and other vexations trammelled the artist, and the 
series remains uncompleted. The largest picture figures “ Hos- 
pitality, the admission of Sir Tristram into the fellowship of 
the Round Table.” T'hen follow — “ Religion,” the Vision of 
Sir Galahad and his Companions ; “ Generosity,” Arthur 

unhorsed, and spared by the Victor ; “ Courtesy,” Sir Tristram 
harping to la Belle Yseult ; “ Mercy,” Sir Gawaine/s Vow. The 
frescoes of sacred subjects in All Saints’ church, Afargaret Street, 
London ; of “ Comus,” in the summer-house of Buckingham 
Palace ; and of Neptune ami Britannia,” at Osborne House, 
tire alst> by this painter. 

Dyce was an elegant scholar in more ways than one. In 1828 
he obtained the lilackwcll prize at Aberdeen for an essay on 
animal magnetism. In 1813- 1844 he published an edition of 
the Book of Common Prayer, with a dissertation on Gregorian 
music, and its adaptation to I'nglish words. He founded the 
Motett Society, for revival of ancient church-music, was a fine 
organist, and composed a “ tion ncjbis ” which has appropriately 
been sung at R(?yal Academy ban(jiiets. Jfis last considerable 
writing relating to his own art was published in 1853, The 
National Gallery : its P'ormalion and Management. 

Seo Dictionary of Artists (1878), anti Dictionary t^f 

Ntitioiial liiofjtafihy. (\V. M. H.) 

DYEING (O. Eng. dedgian, dedh ; Afid. Eng. deyen), the art of 
colouring textile and other materials in such a manner that the 
colours will not be readily removed by tho.se influences to which 
they arc likely to be siil)fnitted — e.g. washing, rubbing, light, -Ivx. 
Th(5 materials usually dyed are those made from the textile fibres, 
silk, w'ool, cotton, Vc., and intended for clothing or decoration ; 
hut in addition to those may be mentioned straw, fur, leather. 


the Greeks and Romans, and such knowledge as they possessed 
seems to have been almost entirely lost during the stormy period 
of barbarism reigning in Europe during the 5th and succeed- 
ing centuries. In Italy, however, some remnants of the art 
fortunately survived these troublous times, and the importation 
of Oriental products by the Venetian mcrcliants about the 
beginning of the 13th century helped to revive the indu.stry. 
From this time rapid progress was made, and the dyers fonned 
important guild.s in Florence, Venice and other cities. It was 
about this lime, too, that a Florentine named Rucellai redis- 
covered the method of making the purple dye orcliil from 
certain lichens of Asia Minor. In 1429 there was published at 
Venice, under the title of Mariegola delV arte de fentori, the first 
European book on dyeing, which contained a collection of the 
various processes in use at the time. From Italy a knowledge of 
dyeing gradually extended to Germany, France and Flanders, 
and it was from the latter country that the English king Edward 
III. procured dyers for England, a Dyers' Company being in- 
corporated in 1472 in the city of London. 

A new impetus was given to the industry of dyeing by the 
discover)' of America in 1.102, as well as by the opening up of the 
way to the East Indies round the Cape of Good Hope in 1498. A 
niimbtT of new dyestuffs were now introduced, and the dyewood 
trade was transferred from Italy to Spain and Portugal, for the 
East Indian products now came direct to Europe round the (.!ape 
instead of l)y the old trade routes through Persia and Asia Alinor. 
Eastern art-fabrics were introducetl in increasing quantity, and 
with them came also information as to the methods of their 
production. In ICiirope itself ihe cultivation of dye-plants 
gradnall)' receive^d more and more attention, and both woad and 
! madder lu‘gan to be cultivated, about 1507, in France, Germany 
I and Hollmul. Under the influence of Spiiin the Dutch largely 
developed their industries and made considerable progress in 
dyeing. The Spaniards, on tlieir first arrival in Mexico (r5i.S), 
noticed the f:‘mj>loyment of the red dyestuff cochineal by the 
natives, and at once imj-torted it to Europe, where an increasing 


|)aper, ivc. 

'I'he art of dyeing dates from prehistoric times, and its practice 
probably began with th(' first dawn of ci^'i]ization. Although we 
catinot trace the successive stages of its development 
from the beginning, we may siij)pose tliey were some- 
what similar to those witmrssed among certain ini' 
civilized tribes to-day -r.jif. tlie Maoris of New Zealand. At first 
tlie dyes were probably mere fugitive stains obUiined by iikmuis of 
the juices of fruits, and tlie de«roctions of flowers, lcave.s, barks and 
roots ; but in course? of time methods were discoi'cred, with the 
aid of certain kinds of earth anil mnd containing alumina or iron, 
whereby the stains could be rendered permanent, and then it was 
that the true art of dyeing began. 'Vhere is no doubt that dyeing 
was, in the early period of its history, a liome industr\^ practised 
by the women of the household, along wilh the sister arts of 
spinning and wealing, for the purjMise of emlv.*llis)nng the 
materials manufactured for clothing. 

Historical evidence shows that already at a remote fK?riod a 
high state of civilization existed in Persia, India, and China, and 
the Ivlief is well founded that the arts of dyeing and printing have 
been practised in these countries during a long siicce.ssion of ages. 
In early times the products and manufacUires of India were 
highly prized throughout Southern Asia, and in due course they 
were introduced Viy Arabian merchants to Phoenicia and Egypt, 
with ivhich countries commercial intercourse, by way of the 
Persian and Arabian Gulfs, seems to have existtd from time 
immemorial. Ki'entually the Egyptians themselves began to 
practise the arts of dyeing and printing, utilizing no doubt brith 
tlie knowledge and the materials derived from India. Pliny the 
historian lias left us a brief record of the methods employed in 
Egypt during the first centnrN', as well as of the Tyrian purple dye 
relebnited already 1000 n.i'., while the chemical examination of 
nuimmy cloths by Thi»mson and Schunck testifies to the use by 
the Egyptian dyers of indigo and madder. The Phoenician and 
.Alexandrian merchants imported drugs and dyestuffs into Greece, 
but w'c know* little or nothing of the methods of dyeing ]nirsued by 


! demand for the new colouring mal t er gradually developed in the 
I course of the century. A further impetus ivas given to the trade 
' by the Dutcfi cliemist Drebbel's accidental di.scovery, in 1630, of 
! the method of dyeing a brilliant .scarlet on wool by means of 
I cochineal and tin .«olntions. 'JTie secret was soon communicated 
1 to other dyers, and the new' scarlet was dyed as a .speciality at the 
I Gobelin dye works in Paris, and .some time later (1643) at a 
I dyeworks \n Bow', near London. 

In 1662 the newly established Royal Society in London took a 
i useful step in advancing the art of dyeing, and in order to 
inform and assist practical dyers, caused the publication of the 
first original account, in the haiglish language, of the methods 
employed in dyeing, entitled “An apparatus to the history of the 
common j)racticcs of Dyeing.” Ten years later tlie French 
Minister ( olbert sought to improve as well as control the opera- 
tions of dyeing, by publishing a code of instructions for the use of 
the woollen dyers and manufacturers in France. From this time, 
too, a succession of eminent chemists w'cre appointed by the 
French government to devote some of their attention to the study 
of the industrial arts, including dyeing, with a view to their 
progress and improvement. Dufay, Ilcllot, Macqiier, Berthollet, 
Roarcl and (Tiei'reul (1700-1825) all rendered excellent service to 
the art, by investigating the chemical principles of dyeing, by 
publishing accounts of the various processes in vogue, by examin- 
ing the nature and properties of the dyestuffs employed, and by 
explaining the cause of the several phenomena connected with 
dyeing. VVith the advent of the i8th century, certain old 
preiudiccs against the use of foreign dyewoods gradually dis- 
appeared, and ver\' rapid progress was made owing to the birth 
of the modern chemistry and the discovery of seveml useful 
chemical products and prot^esses — e.g. Prussian Blue (1710), 
Sa.xony Blue or Indigo Extract (1740), sulphuric acid (1774), 
miircxide (1776), picric acid (1788), carlxinate of soda (1793), 
bleaching powder (1798). Experiments on the practical side of 
bleaching and dyeing were made during this period, in England 
by T’homas Henrv, Home and Bancroft, and in France by 
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Damboumey^ Gonfreville and others^ each of whom has left 
interesting records of his work. 

Down to the middle of the 19th century natural dyestuffs 
alone, with but few exceptions, were at the command of the dyer. 
But already in the year 1834 the German chemist Kunge noticed 
that one of the products obtained by distilling coal-tar, namely, 
aniline, gave a bright blue coloration under the influence of 
bleaching powder. No useful colouring matter, however, was 
obtained from this product, and it was reserved for the English 
chemist Sir W. H. Perkin to prepare the first aniline dye, namely, 
the purple colouring matter Mauve (1856). The discovery of 
other brilliant aniline dyestuffs followed in rapid succession, and 
the dyer was in the course of a few years furnished with Magenta, 
Aniline Blue, Hofmann’s Violet, Iodine Green, Bismarck Brown, 
Aniline Black, &c. Investigation has shown that the products 
of the distillation of coal-tar arc very numerous, and some of 
them are found to be specially suitable for the preparation of 
colouring matters. Such, for example, are benzene, naphthalene 
and anthracene, from each of which distinct series of colouring 
matters are derived. In 1869 the German chemists Graelxi and 
Liebermann succeeded in preparing Alizarin, the colouring matter 
of the madder-root, from the coal-tar product anthracene, a 
discovery which is of the greatest historical interest, since it is 
the first instance, of the artificial production of a vegetable 
dyestuff. Another notiible discovery is that of artificial indigo 
by Baeyer in 1878. Since 1856, indeed, an ever-increasing 
number of chemists has been busily engaged in pursuing scientific 
investigations with the view of preparing new colouring matters 
from coal-tar products, and of tliese a few typical colours, with 
tlie dates of their discovery, may be mentioned : Cachou de 
Laval (1873); Eosin (1874); Alizarin Blue (1877); Xylidinc 
Scarlet (1878); Biebrich Scarlet (1879); Congo Red (1884); 
Primuline Red (1887); Rhodamine (1887); Paranitraniline 
Red (1889) ; Alizarin Bordeaux (1890); Alizarin Green (1895). 
At die present time it may truly be said that the dyer 
is furnished with quite an embarrassing number of coal-tar 
dyestuffs which arc capable of producing eveiy variety of colour 
possessing the most diverse properties. Many of the colours 
produced are fugitive, but a considerable number are pennanent 
and withstand various influences, so that the general result for 
some years has been the gradual displacement of the older 
natural dyestuffs by the newer coal-tar colours. 

During this period of discovery on the part of the chemist, 
the mechanical engineer has been actively engaged in devising 
machines suitable for carrying out, with a minimum of manual 
labour, all the various operations connected with dyeing. This 
introduction of improved machinery into the dyeing trade has 
resulted in the production of better work, it has effected con- 
siderable economy, and may be regarded as an important feature 
in modern dyeing. 

The art of dyeing is a branch of applied chemistry in which 
the dyer is continually making use of chemical and physical 
principles in order to bring about a permanent union 
pWAcip/es. between the material to be dyed and the colouring 
matter applied. If cotton or wool is boiled in water 
containing finely powdered charcoal, or other insoluble coloured 
powder, the material is not dyed, but merely soiled or stained. 
This staining is entirely due to the entanglement of the coloured 
powder by the rough surface of the fibre, and a vigorous washing 
and rubbing suffices to remove all but mere traces of the colour. 
'IVue dyeing can only result when the colouring matter is pre- 
.sented to the fibre in a soluble condition, and is then, by some 
means or other, rendered insoluble while it is absorbed by, or is 
in direct contact with, the fibre. There must always be some 
marked physical or chemical affinity existing between fibre and 
colouring matter, and this depends upon the physical and 
chemical properties of both. It is well known that the typical 
fibres, wool, silk and cotton, beliave very differently towards 
the solution of any given colouring matter, and that the method 
of dyeing employed varies with each fibre. As a general rule 
wool has the greatest attraction for colouring matters, and dyes 
most readily; cotton has the least attraction, while silk occupies 


in this respect an intermediate position. These differences may 
be to some extent due to differences of physical structure in 
the fibres, but they are mainly due to their different chemical 
composition. 

On the other hand, a given fibre, e,g. cotton, behaves quite 
differently in dyeing towards various colouring matters. Some 
of these are not at all attracted by it, and are incapable of being 
used as dyestuffs for cotton. For others cotton cxhiliits a marked 
attraction, so that it is readily dyed by mere steeping in a hot 
solution of the colouring matter. Again, for other colouring 
matters cotton has little or no attraction, and cannot be dyed 
with them until it has been previously impregnated or prepared 
with a metallic salt, tannic acid or some other agent which is 
capable of combining with the colouring n.atter and precipitating 
it as an insoluble coloured compound within or up<jn the fibre. 
Such differences of behaviour arc to be ascribed to differences 
in the chemical constitution or atomic arrangement of the various 
colouring matters. 

In the case of the coal-tar colours we are, for the most part, 
well acquainted with their chemical r»)nstitution, and in accord- 
ance with this knowledge the chemist has arranged ciaMBin- 
them in the following groups: — (1) Nitro (Colours, catioaot 
(2) Azo (\)lours, including Amido-azo, Oxv-azo, colouring 
Tetrazo and Polyazo Oilours. (3) H)-drazonc Colours. 

(4) Oxy-quinone Odours, including Quinone-oxirne fblours. 

(5) Diphenylmcthane and Triphenylmc thane Colours, includ- 
ing Rosanilinc, Rosrdic acid and Phthaleinc Colours. ((:) 
Quinoneimide Colours, including Indamine, Indophenol, Thia- 
zime, Thiazonc, Oxazime, Oxazonc, Azine, Induline, Qiiinoxa- 
linc and Fluorindine (Vdours. (7) Aniline Black. (8) Quinedine 
and Acridine Cidours. (9) Thiazol (!(dours. (10) Oxy-ketonc', 
Xanthone, FJavone and Cumarine Colours, (ii) Indigo. (12) 
Colours of unknown constitution. 

'Phis arrangement of the colouring matters in natural chemical 
groups is well suited for the requirements of the chemist, but 
anoti’.er classification is that based on the mode of their applica- 
tion in dyeing. This is much simpler than the previous one, 
ami l)eing b(‘tt.er adapted for the practical purpo.ses of th(‘ dyer, 
as w'ell as for explaining the various methods of dyeing, it is 
preferred for tins article. According to this arrangement 
colouring matters arc classified under the following groups 
(1) Add Colours. (2) Basic Colours. (3) Direct Colours, (4) 
Developed Colours. (5) Mordant Colours. (6) Miscellaneous 
Colours. (7) Mineral Colours. It is well to state that there is 
no sharp line of division b(;tween sf)me of these groups, for many 
colours arc applical)le by more than one method, and might 
quite well be placed in two, or even three, of the above groups. 
Thi.s may be due either to the kind of fibre to which the colouring 
matter is to be applied, or tr) certain details in the chemical 
constitution of the latter which give, it a tw(»f(dd character, 

Acio Colours, - Tliese dy<*stiiffs iiiv so callt-fl because' they dye 
the animal fibres wool and silk in an acid lialh ; they do not dye 
cotton. J"rom a chemical point of view the coIonrijiK matters 
themselves are of an acid cliaicu:tt i . this beiiiR due to tlu; luesence 
in the molecuh' of nitro siilplionic acid (MSO.,) groups. 

According to their origin and constitution they may be disliii 
guished as nitro compounds, sulphonated azo coin|)OMnd.s aiirl 
sulphonated basic colours. Tlu' acid colours are nsiiall\' sold in 
till* form of their alloili salts, as variously coloured powjteis .solulile 
in w'ater. For the alkali salts in neutral or alkaline solution wool 
and silk Jiave little or no affinity, but dyiing rapidly <a:( urs if the 
solution is acidified wdth sulphuric acid wherehy the colour-acid is 
liberated. This addition of acid, howevi.T, is nect'ssary not only to 
.set free the colour-acid of the dyistuff, but also to alter ])artially 
the chemical composition of the- fil)n', and thus render it capable 
of uniting more readily w'ith the free colour-acid. It lu'is been 
shown, namely, that if wool is lioiled with dilute sulphuric id. 
and then thoroughly washed with boiling-water till free frenn ac id. 
it accpiireK the projierty of being dyed with acid colours even in 
neutral solution. Ily this treatment a portion of the wool .substance 
is converted into .so-called lanudnic acid, which has a strong at- 
traction for the colour-acid of the dyestuti, with which it forms an 
insoluble coloured com])OimcJ. For dyring wool, the general rule is 
lochargi? the dyebath with the amount of dyestuti necessary to give 
the refiuired colour, say from i to 2 or 6 % on the weight of wool 
employed, along with 10 % sodium sulphate ((dauber's salt) and 
4% sulphuric acid (1-84 sp. gr.). The woollen material is then 

VJII. 24 a 
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introduced and continually handled or moved aljoiit in the solution, 
while the temperature of the latU?r is (;radually raised to the boiling 
point in the course of -J to i hour ; after boiling for J to ^ hour longer, 
the operation is complete, and the material is washed and dried. 

In practice, modifications of this normal process may be intro- 
duced, in order to ensure the dyeing of an even colour, i.e. free 
from such irregularities as cloudiness, streaks, &c., which may be 
due (o the quality of lh«* material or to the special projMjrtics of 
the acid colour employed. Materials of a firm, close texture, also 
tiie existence of a strong aflinity between fibre and colouring 
matter, do not generally lend themselves to the dyeing of even 
colours, or to a satisfactory penetration of the materim. Some acid 
colours dye even colours without any difficulty ; others, however, 
t\o not. The addition of sodium sulphate to the dyebath exerts 
a restraining action ; the dyeing therefore proceeds more .slowly imd 
regularly, and a more equal distribution and better absorfition 
of tlie colouring matter takes place. Other devices to obtain even 
colours are ; the use of old dye-li(inors, a diminished amount of 
acid, the employment of weaker acids, e.g. acetic or formic acid or 
aniinonnini acetate, and the entering of the material at a low 
temperature. 

In the application ot so-call<*d Alkali Blue the process of dyeing 
in an acid l>ath is impossible, owing to the insolubility of the colour- 
acid in an acid solution. Wool and silk, liowevcr, possess an affinity 
ior the alkali .salt of the colouring matter in neutral or alkaline 
solution, hence thc.se tilnes an* dyed with the addition of about 
5 % liorax ; the material acquires only a pale colour, that of the 
alkali salt, in this dyebath, but tiy passing the washed material 
into a cold or tepid dilute solution of sul])huric acid a full Imght blue 
colour is developed, due to the liberation of the colour- acid within 
the? fibre. In the case of other acid colours, e.g. Chromotrope, 
Chronu! Brown, Chromogen, Alizarin Y«*llavv, A’c., the dyeing in an 
acid bath is iollowed by a treatment with a boiling solution of 
hicliromaKr of potash, alum, or chromium fluoride, whereby the 
colouring matter on the fibre is changed into insoluble oxidation 
products or colour-lakes. This opi^ration of developing or Axing 
thf? colour is effected either in the saimr bath at the end of the dyeing 
operation, or in a separate bath. Sen* also A r/ificial Mordant Colours. 

When (lyeing with certain iici<l colours, e.g. Kosin<% Phloxine and 
other allied bright pink colouring matters derived from resorcin, 
the use of sulphuric acid as uti assistant must be avoided, since the 
colours would tlierehy be rendered pah‘r and duller, and only acetic 
acid must be ernployetl. 

The jiroperties of the dyes obtained with the acid colours are 
extremely varied. Many are fugitive to light ; on the other hand, 
many are satisfactorily fust, some even being very fast in this 
respect. As a rule, they do not withstand tlie operations of milling 
and .scouring very well, ln.*noe acid colours aiv g<*nerally unsuitable 
lor tweed yarns ’or for loose wool. They arc largely employed, 
however, in <iyeing other varic^tii's of woollim yarn, silk yarn, union 
i.ihrics, dre.ss materials, hratlier, \c. l*revious to tlie discoveiy^ 
of th(! coal-tar colours very ft^w acid colours w'erc known, the most 
important one being Indigo ICxtract. 1 M ii.ssian Blue as applied to 
wool may also be rc^garded as lieloiiging to this cla.ss, also the purple 
dyestiitl known as Orchil or Cudbear. 

I'he following list iiichules some of the more important acid 
colon i-s now ill u.se, arranged according to the colour they yield in 
dyeing : -• 

l^ed . — Wool scarlet, brilliant scarlet, crythrinc, crocein scarlet, 
brilliant crocein, vdolamine G, scarlet 3R, crystal scarlet, new coccine, 
chromotrope 2R, azo acid magimla, Victoria .scarlet, xylidine .scarlet, 
I’alatine scarlet, Biehrich .scarlet, ])yTotine, orchil red’, Bordtaux B, 
milling rod, azo carmine, acid magenta, fast acid violet A zR, 
naphthylainine red, fast red, eland red, eosine, erythrosine, rose 
Bengale, phloxine, cyanosine, cloth red, lanafuchsiiie, rosindiiline, 
•tIo carmine. 

Orange. Diphony lainine orange, methyl orange, naphthol orange, 

crocein orange*, brilliant orange?, orange G, orange N, mandarin G R. 

Yellow.- I’lcric, a.e:iel, naphtliol yellow' S, fast yedlow*, brilliant 
yellow S, azoflavme, met anil yellow, resorcine yedlow, tarti aziiic, 
quinoline yellow, milling yi-lknv, azo yellow, Victoria yellow, 
brilliant yellow S, citroniiie,' Indian yellow. 

Green. Acid greea, guinea gre*en, last gretm, patent green, cyanol 
green, erio gree*n, brilliant acid green 6 G. 

/f/Mf.- Alkali blue, soluble blue, opal blue, methyl lilue, Huclist 
new blue, patent blue, ketone bine, cyanine, thiocarinine, ia.st blue, 
induline, violamine 3 B, azo acid blue, wool blue, indigo extract, 
erio glaucine, erio cyanine, erio blue, lanacyl blue, sulphon-azurine, 
sulnhoiv cyanine. 

V inlet. .Acid violet, rt‘d violet, regina violet, formyl violet, 
violamine B, last violet, azo acid violet, crio violet, lanacyl violet. 

- Fast brown, najihthylamine brown, acid brown, resorcine 
brow'n, azo brown, chrome brown, chromogene. 

B/acA. — Naphthol black, azo black, wool black, naphthylainine 
black, jet black, anthracite black, X’ictoria black, azo acid black, 
brilliant black, union black, brilliant black B. 

Basic Coi.oitRS. — These colouring matters are the salts of organic 
colour-bases, their name being derived from the fact that their 
dyeing pow*er resides entirely in the basic part of the salt. In the 
free state the bases are colourless and insoluble, but in combination 


with acids they form salts which arc coloured and for the most 
part soluble in water. They are usually sold in the form of powder 
or crystals, the latter exhibiting frequently a beautiful metallic 
lustre. Wool and silk arc dyed in a neutral bath, i.e. without any 
addition, the material not requiring any previous preparation. 
During the dyeing operation the animal fibres appear to play the part 
of an acid, for they decompo.se the colouring matter and unite with 
the colour-base to form an insoluble coloured salt or lake, while the 
acid of the colouring matter is liberated and remains in solution. 
Although, as a rule, a neutral dyebath Ls employed in dyeing wool, 
a slight addition (2 %) of soap is sometimes made in order to give 
a brighter colour, while in other cases, c.g. with Victoria Blue, the 
dyfibath must of necessity be made distinctly acid with acetic or 
sulphuric acid. Silk is usually dyed in a bath containing “ boiled-off 
liquor*' (i.e. the spent soap-liquor from the operation of scouring) 
neutralized or slightly acidified with acetic or tartaric acid. For 
a full colour use 2 or 3 % colouring matter, enter the wool at a low 
temperature, heat gradually to near the Ixiiling point in the course 
of } hour, and continue dyeing for J hour. Owing to the slight 
solubility of many basic colours, it is important to take the pre- 
caution of filtering the colour solution into the dyebath through 
a flannel filter, also to neutralize the alkalinity of calcareous water 
with a little acetic acid, to prevent dixroraposition of the colouring 
matter and precipitation of the colour-base. 

Unlike the animal fibres, cotton has little or no aflinity for the 
basic colours ; hence tlie cotton dyer makes iiso of the fact that 
cotton has a natural attraction for tannic acid, and that the latter 
forms insoluble lakes with the bases of basic colours. Previous 
to dyeing, the cotton is prepared witli tannic acid liy steeping in 
a cold solution of the latter for several hours ; cotton pieces are run 
at full w'idth through a solution containing 2 to 6 oz. per gallon of 
tannic acid, and after being (?venly .squeezed are dried on steam 
cylindt*rs. The cotton is then worked in a solution of tartar emetic 
or stannic chloride, so that the tannic acid absorbed by the fibre 
may be fixed iqxm it as insoliibh? fannatc of antimony or tin. 
Although the tannic acid is thus united with metallic oxide, it still 
has the jiower of attracting the base of the colouring matter, and 
there is fixed upon the lilirc an insoliilile colour-lake, namely, a 
tannato of antimony and colour -1 lasc*, which constitutes the dye. In 
this proce.s.s the tannic acid is called the mordant^ the tartar emetic 
acts <is the fixing-agent for the tannic acid, and the cotton as finally 
prepared for dyeing is said to be mordanted. The proportions cm- 
jiloyed, reckoned on the weight of cotfon, may vary from 2 to 10 % 
tannic acid, or tlie trqui valent in aclecoclion of sumach, myrabolans, 
or other tannin matter, and 1 to 3 % tartar emetic. After mordant- 
ing and fixing of the mordant, the cotton is well washed and dyed 
in the cold or at (k/’ C. for J to 1 lioiir w'ith Ihe m?ces.sary colouring 
matter. Applied in this manner, basic colours arc Hiodt?rately fast 
to soap, blit generally not to the action of light. 

Linen is dyed in the same manner as cotlon. Jute is dyed w'itlioiit 
any previou.s preparation, since it beliave.s like a tannin- mordanted 
filire, attracting the basic colours direct. 

The basic colours, to wdiich class most of the earlier coal lar 
colours belonged, are remarkalile for their great colouring power, 
and in most cases for the brilliancy of the colours they yield. With 
the excirption ot certain dark colours, they are fugitive to light. It 
IS interesting to note that only one vegetable colouring matter is al 
pre.s**nl recognized as belonging to this class, namel}^ the yellow 
dyestuff barl>crr\^ bark and root {Berberis vulgaris) wffiich contains 
the alkaloid berberine. 

The following is a list of the more important basic colours derived 
from i:oal tar ; — 

Red. Magenta, safranine, rhodamine, pyronine red, rhoduline 
red, rosazc-in, induline scarlet. 

Orange. — Chrysoi'dinc, phosphine, acridine orange, tannin orange. 

Vc/Zuic;. - Aurainine, benzoflaviiu*, thioflavinc T, acridine yellow, 
homophosphino, rhoduline yt*llow. 

Green, - Malachite green, emerald green, imperial green, China 
green, brilliant green, Victoria green, diamona green, methylene 
green, azine green. 

Blue. — Methylene blue, new methylene blue, toluidinc blue, 
thionine blue, indamine blue, Victoria blue, night blue, Nile blue, 
turquoise blue, marine blue, indo'ino blue, mctaminc blue, Capri 
blue, indazine, melaphcnylene blue, paraphcnylene blue, toluylcne 
blue, indigene, indol blue, diphene blue, setopaline, sctocyanine, 
sctoglaucine, Helvetia blue. 

Violet. — Methyl violet, crystal violet, ethyl purple, methylene 
violet, mauve, paraphcnylene violet, rhoduline violet, methylene 
heliotrope. 

Brown. — Bismarck brown. 

Black. — Diazine black. 

Grey. — Methylene grey, nigrisine, new grey. 

Direct Colours. — Inc characteristic feature of the dyestuffs 
belonging to this class is that they dye cotton *' direct ” — ‘i.e. without 
the aid of mordants. Two distinct series of colouring matters of this 
group be distinguished — namely, Direct Cotton Colours and 
Sulpkide Colours. 

(a) Direct Cotton Colours. — The colours of this class are frequently 
called the Substantive Cotton Colours, Benzo Colours, Diamine 
Colours, Congo Colours. Considered from the chemical point of 
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view, they are mostly alkali salts of sulphonaicd tctrazo colours 
obtained by diazotizing certain diamido compounds, e.g. benzidine, 
diamido-stilbene, &c., and uniting the products thus obtained with 
various amines or phenols. The first colouring matter of this class 
was the so-called Congo red, di.scovcred in 1884, and since that time 
a very great number have been introduced which yield almost every 
variety of colour. The method of dyeing cotton consists in merely 
boiling the material in a solution of the dyestuff, when the cotton 
absorbs and retains the colouring matter by reason of a spc^cial 
natural affinity. The concentration of the dyebatli i.s of the greatt'st 
importance, .since the amount of colour taken up by the fibre is in 
an inverse ratio to the amount of dye liquor ])resent in the bath. 
The addition of : to 3 02. sodium sulphate and ^ to J oz. carlx»tiatt^ 
of soda per gallon gives deeper colours, since it diinini.sties the solti' 
bility of the colouring matter in the water and increases the affinity 
of the cotton for the colouring matter. An excess of sodiuni sulx^hate 
is to be avoided, otherwise prccixiitation of the jcolouring matter 
and imperfect dyeing result. With luaiiy dyostulTs it is iirefcrablc 
to use { to I oz. soax) instead of soda. On cotton tlie dyed colours 
are usually not very fast to light, and some are sensitive to alkali 
or to acid, but their most serious defc*ct is that they arc not fa.st to 
washing, the colour tending to run and stain neighbouring fibres. 
Their fastness to light and wasiiiiig is, however, greatly improved 
by a short (J hour) after-treatment with a Ijoiling .solution of copper 
sulphate (3 %), with or without the adilition of bichromate of potash 
(I %). Wool and silk are dyed with the direct colours cither neutral 
or with the addition of a little acetic Jicid to the dyc^liath. On tht?se 
fibres the dyed colours are usually faster than on cotton to wa.sliing, 

milling and light ; some are very fast even to light e.g. Diamine 

fast red, chrysoxihenine, He.s.suui yellow, «&c. Many of the Direct 
Colours are very useful for dyeing jilain shades on union fabrics 
composed of wool and cotton, silk and cotton, or wool and silk. 
Owing to the facility of their ap]dication, they are also very .suitable 
for use as household dyes, especially for cotton goo<fs. 

A few vegetable dyestuffs belong to this class, notably Turmeric, 
saffron, annatto and safflower, Init they adl yield colours which 
are fugitive to light, and they are now of little importance. Tm- 
mertc is the underground stem or tuber of Cun uma tinctoria, a plant 
growing abundantly in the East Indies. It dyes cotton, wool and 
silk in a bath acidilit'd with n-ct^ic acid or alum, yielding a bright 
yellow colour which is turn<*^l brown by alkalis. Saffron consists 
of tiu? stigmata of the flower of Cmcns saiivus, which is grown in 
Austria, France and Spain, It dyes a bright orange- yellow colour. 
Annatto is tlu^ pulpy mass surrotinding the seeds of liixa Orellana^ 
a phmt which grows in Soiilh America /:‘g. Brazil, Cayenne, ^c. 
It dyes cotton and silk in an alkalinir or soa]) bath an orange colour, 
w’hich is turned rod by acids. Safflower consists of the dried florefs 
of Carthamtis iinctorins, which is grown in f lu* East Indies, Egy»pt 
t'tnd southern Europe. Cotton is ’dy(?d a brilliant jjink colour by 
working it in a cold alkaline* (sodium carbonate) extract of tlie 
colouring matter, while gradually acidifying the solution with citric 
acid (lime-juice). 

The Direct Colours wliich arc de'ri\'ed from coal-tar products an; 
very numerous indeed ; they are largely employed, and occupy a 
very important position among dyestuffs. 'I'lie following list includes 
the j)rincipal coal-tar colours of this group : - 

Red. - Congo red, brilliant Congo, benzopurpnrine, brilliant 
piiri)urme, deltapurpurine, diamine scarlet, diamine fast red, 
rosazurine, salmon red, erica, Titan pink, St Denis red, Columbia red, 
naxdithylene red, (?ongo nibine, acelopurpurine, dianol red, thiamine 
crimson, geranine, brilliant geranine, Columbia fast scarlet, benzo fast 
.scarlet, thiamine red, diamincr rose, Dongola red, rosophenine. 

Orange. — Congo orange, benzo orange, toluylene orange, mikado 
orange, brilliant orange, Columbia orange, diamine orange, pyramine 
orange, benzo fast orange. 

Yellow. — Chrysamine, cresolin yellow, diarnine yellow, carliazol 
yellow, chrysophenine, 1-lessian yellow, curcumine* yellow, thiazol 
yellow, thioflavine S, oriol, mimosa yellow, Columbia yellow, cotton 
yellow, chloramine yellow, direct yellow, diamine fast yellow, diamine 
gold, sun yellow, stilbene yellow, chlorojihcninc, oxyphenine. 

Green. — -'Benzo olive, Columbia green, benzo green, diamine green, 
direct green, diphenyl green, oxamine green, cboli green. 

Riue. — Azo blue, benzoazurine, brilliant azurine, sulphon-azurine, 
diamine blue, benzo indigo blue, benzo black blue, Chicago blue, 
Columbia blue, Erie blue, Zambezi blue, benzo cyanine, Congo blue?, 
diamine .sky blue, brilliant benzo blue, benzo chrome bliU'k blue, 
oxamine blue, diphenyl blue, diamineral blue, diaminog;me, Ih'Hzo 
fast l.)lue, diazo indigo blue, brilliant clilorazol blue. 

Violet. — Hessian purple, Congo Corinth, heliotrop*’, Congo violet, 
diamine violet, Hessian violet, azo violet, benzo violet, violet black, 
diamine Bordeaux, chlon'intinc lilac, diphenyl violet, triazol violet, 
Columbia violet. 

Brown. — Benzo brown, Congo brown, toluylene brown, diamine 
brown, cotton brown, Hessian brown, terra-cotta, mikado brown, 
catechu browm, wool brown, Columbia brown, Zambezi brown, 
benzo chrome browm, direct fast brown, direct bronze brow'n, 
chloramine brown, triazol brown, toluylene brown, dianol brown, 
Crumpsall direct fast brown. 

Black. — Diamine black, Columbia black, Xyanza black, Tabora 
black, Zambezi black, chromanil black, benzo Idack, bc:nzo fast 
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black, direct Wue black, Pluto black, oxydiamine black, diamine 
jet black, polyphenyl black, union black, triazol black. Titan l)lack, 
cotton black, oxamine black. 

Grey . — Benzo grey, benzo black, azo mauvc!, diaminogcnc, neutral 
grey* 

(A) Sulphide Colours . — These dyestuffs are only suitable for dyeing 
the vegetable fibres, since they must be applied in a strongly alkaline 
bath. The dyestuff Cachou dc UavtU, discovered in 187V, was the 
first mcmlH*r of this group, and was obtained by melting'a mixture 
of sodium sulx>hide and various organic substances— bran, saw- 
dust, &c. In recent years nuinerou.s other dyestuffs have been added 
to the list, iiamely/grey, blue, green, brown, and especially black 
colours, by submitting certain definite amido compounds’ of the 
aromatic series to a .similar treatment with sodiuni sulphide or 
sodium thiosulphate, and subsequent oxidation. The mode of 
dyeing with these colours is based on the fact that they are soluble 
m an alkaline reducing agent, and if the cotton is worked in the 
solution, subsequent oxidation dt?velops the colour, which is fixed 
upon the? fibre in an insoluble condition. 'J'hi* material is boiled 
for about one hour in a .solution of the colour (10 to 15 %), with tlie 
addition of sodiuni carboiiat(; (1 to jo "i,), common .salt (10 to 20 ®i,), 
and sodium sulphide (5 to 30 %) ; it is then washed in water, and 
may be developed by heating in a batli coiitainiiig 2 to 5 % of bi- 
chromate of soda, and 3 to % acetic acid. \ final washing with 
water containing a little .soda to remove acidity is advisable. 'I'lie 
sulphide colours are remarkable for their fastne.ss to light, alkalis, 
acids and washing, lint unk'ss propi*r care is exercised the cotton is 
a]>t to be tendered on b(*ing stored lor some tiiiu*. 

'Ihe following list includes some ot the most important of the 
colours of this class : 

Yellow. — Imnif^dia] yellow, ]>yrogeiie yellow, sulphur yellow, 
thion yellow, tliiogeiie yellow. 

Orange. Eclipse ])hosphin(*, inim(*dial orange, ]>yrogefie orange, 
thion orange, thiugene orange. 

Green , — I*yrogem? green, Italian green, ecli|)se green, pyrol green, 
inimedial green, katigene green, thiouol gretm. 

Blue . — Immedial blue, inimedial sky blue, eclip.s(* blue, katigene 
indigo, pyrogene blue, sulphur blue, thion blue, tliiogeiu* blue. 

Violet . — Kcitigene violet, thiogeuc heliotrope, tliiogciie purple. 

Brown.— l*yroge‘nc brown, pyj*ogeiie yellow, C'acliou de Laval, 
thi(K;atecIiine, katigene black brown, eclipse brown, imniedial 
brown, katigene brown, dianol brown. 

Grey and ./f/nc/f. -Pyrogene grey, Vidal black, inimedial black, 
katigene black, anthraipiinone black, St Dtmis black, amida/ol 
black, cross dye black, ecli]}se black, carbid<.* black, thiogeiie 1>]ack, 
sul]duini 1 ine bJac'.k, siilfogeni^ black, pyrog<*iu* black, dianol black, 
sulphur black, thion black, kryog<.‘iie black. 

This cla.ss of colours is continually increasing in number, and for 
certain ]»ur|)o.scs in cotton tJyeiug I In* grou]> has acejuired great 
inqiortance. 

Dhvki.oticd Coi.ouKS.—This group inc.liules ct^riain azo colour.s 
whicii are develo]icd or jncxlucetl upon Hut fibre itself (usually 
cotton) by the successive application of llieir constituent, elements. 
It may ])C conveniently divided into the following siil» groups ; lii- 
.solubie Azo Colours, Devi*loped J)ir(TC*t C’oloiirs, Benzo Nitrol Colours. 

(fl) The Insoluble A so Colours are prixluced as insoluble 
coloured precijiitates by aclilmg a .solution of a diazo eum])uuiid 
to an alkaline .solution ol a phenol, or to an acid .solution oi an 
amido comiiouiid. The m?cessary diazo compound i.s j)rej.anrd by 
allowing a solution containing nitrous acid to act u]>on a .solution 
ot a primary aromatic arnii-ie. It is usually de.sirabltT to keep Hu* 
solutions cool with ice, owing to the xery unstable nature of the diazo 
compounds produc(?cl. 'J'lie colour ol)tajne<l varies according to 
the particular diazo compound, as wc*ll as the amine or phenol 
cmplov<?d, /f-naphthol being tiu: most useful among the latter. 
The same coIouhtcI ])recipitalirs are produced iqion the cotton fibre 
if the material is first im]>regnated with an alkaline .solution of tlu^ 
phenol, llieii dried and jiassed into a cold solution of tlie diazo 
solution. The most im])ortanl of these colours is para- nitr aniline 
red^ which is dyed in enormous quantities on. cotton piece’s. J he 
jiieces arc* first ** prepared "by running them on a i>adding machine 
through a .solution made up of 30 grni.'^. ^ -najihlhol, 20 grins, 
caustic .soda, 50 grms. Turkey red oil, and 5 grins, tartar emetic in 
ICMX) grms. (1 litre) water. They ar<* then <lried on the drying- 
machine, and are passed, after being alloweil to cool, into the diazo 
.solution, whic’.h is prepared as follows: 13 grins, para-nitranilinc* are 
dissolved in 53 c.c. hydrochloric acid (34° ^ and a sufficiency of 
water. To the cold solution a solution of 10^ grms. sodium nitrite 
is added while stirring. 'I he whole is then made up to 1200 t.c.., 
and just before use 60 gnus, .sodium ae.etat(* art? added. Tht* colour 
is developed almo.st immediately, but it is well to allow the cotton 
to remain in contact with the solution tor a. few miniit(‘S. The dyed 
cotton is squeezed, washed, soaped slightly, and finally rinsed in 
water and dried. A brilliant reel is then olitained which is fa.st 
to soap but not to light. If the para-nitraniliue used in the fore- 
going process is rcplac:ed by rneta-nitraniline, a yellowish -orange 
colour is obtained ; with a-naxilithylaniirie, a clarel-rcd ; with aiiiiclo- 
azo- toluene, a brownish red ; with benzidim*, a dark chocolate ; 
with diani.sidine, a dark blue ; and so on. 'Flic dyed colours are 
fast to washing and are much used in ]>r;icticc, fiarticularly the 
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paranitraniline red, which serves as a substitute for Turkey>red, 
although it is not so fast to light as the latter. 

(6) Developed Direct Colours. — The primulinc colours were the 
first representatives of this class and are derived from the ycUow 
dyestun known as primulinc, which dyes cotton in the same manner 
as the direct colours. The primuline yellow thus obtained is fugitive 
to light and of little practical value, but since the colouring matter 
is an aniido base it can be diazotized in the fibre and then developed 
in solutions of phenols or amines, whereby azo dyes of vanous 
iiiics may he obtained, according to the developer employed ; thus, 
^-naphthol develops a bright red colour, resorcin develops an 
orange, phenol a yellow, naphthylaminc a brown, &c. The dyeing 
of the primulinc yellow is effected by boiling the cotton for one hour 
in a solution of primuline (5 %) and common salt (10 to 20 %). The 
diazoiizing operation consists in passing the dyed and rinsed cotton 
for 5 to 10 minutes into a cold solution of nitrous acid — i.e. a solution 
of J oz. sodium nitrite pier gallon of water, slightly acidified with 
sulphuric acid. The diazotized inabTial should not be expased to 
light, but at once Wcashcd in cold water and piassed into the developer. 
The developing process consists in working the diazotized material 
for 5 to 10 minutes in a cold solution of the necirssary phenol, and 
finally washing with water. The only developer of any practical 
inifiortance is a solution of ^-na])hthol in caustic soda, which 
produces primuline red. The primuline colours are best adapted 
for cotton ilyeing, and the colours obtained are fast to washing and 
to moderate soaping, but they are not verry fast to light. 

If cotton is dyed with other direct colours containing free amido 
groups, the colour can be diazotized on the dyed fibre exactly in 
the same manner as in the case of priiiiidine-dyed cotton, and then 
developed by jiassing into the solution of an amine or phenol, or by 
treating it with a warm solution of sodium carbonate. In this 
m.'inner a new azo dye is produced upon the fibre, which differs from 
the original one not only in colour, but also by being faster to washing 
and otlier influences. A treatment with copper sulphate solution 
after development is frecpieiitly beneficial in rendering the colour 
faster to light. Some Direct Colours, iiuh’od, are of little value, 
owing, for example, to tlmir .sensibility to acids, until tliey have been 
diazotized and d(*veloped, the usual developers being /^-naiihthol, 
resorcinol, phenol and iihenylene-diamine. 

'riie following Direct Colours, after being ajiplied to cotton, may 
be submitted to the above treatment, the colours produced being 
chiefly blue, brown and black : — 

lilue. - -l)iazurine, diazo blue, diamine blue, diaminogene. 

lied. - Tio.santhieue. 

liroivn. ' Diazo brown, diamine catch, diamine brown, cotton 
brown. 

Crey and lUm'k.—\kn\zcy blue, diazo blue black, diazo black, 
diamine black, diazo brilliant black. 

(r) lienzo Nitrol Colours. — 'riieso arc certain Direct Colours, 
dyed on cotton iti the ordinary niaiiner, which are then devclopetl 
by passing into a diazo solution - f./?. diazotized para'iiitraniline, 
&c. The dyefl colour here pLiys the part of a phenol or amine, 
and reacts witli the diazo compound to produce a new colour. 
'I'lic process is similar to the production of tlie ln.soluble Azo Colours, 
the / 9 >iiaphthol which is there apidied to the fibre lieiiig here 
re])lac(rd by a Direct Colour. The colour of tin; latter is rendered 
much deeper by the process, and also faster to washing and to tlie 
action of acids. The dyestuffs recommended for ajijilication in tlu! 
manner described are : Benzo nitrol brown, toluylene brown, direct 
fast brown, l^luto black, direct blue black. 

“ Topping " Direct Colours. — I'he direct colours possess the 
remarkaole property of precipitating the basic colours from acjucous 
.solution. Use is frequently made of this property for " topping ” 
cotton dyed with direct colours either with a view to obtain com- 
pound shades or to brighttm the colour. Thus by dyeing cotton 
first yellow in chrysaminc and then dyeing it again in a cold bath of 
methylene blue a brilliant shade of green results. If, on the otlujr 
hand, a direct blue is topped with methylene blue, its brilliancy 
may be enhanced. 

Mordant Colours. ■ The colouring matters of this class include, 
some of the most important dyestuffs employed, since they furnish 
many colours nnnarkablc for their fastness to light, washing and 
other influences. Employed by themselves. Mordant Colours 
usually of little or no value as dyestuffs, because, with few excep- 
tions, (fitlior they are not attracted by the fibre, particularly in the 
case of cotton, or they only yield a more or less fugitive stain. 
Thiar importance and value as dyestuffs are dm* to the fact that 
they act likt? weak acids and have the pro]nTty of combining with 
metallic oxides to form insoluble coloured conqiounds terinecl 

lakes/* which vary in colour according to the metallic oxide or 
salt employe*]. The’ most stable lakes are those in which the colour- 
ing matter is coml)ined with two metallic oxides, a se.sqiiioxide and 
a monoxide — e.g. alumina and lime. In applying colouring matters 
of this class the object of the dyer is to pr^ipitatc and fix the.se 
coloured lakes upon and within the fibre, for which purpose two 
operations are neces.sary, namely, mordanting and dyeing. 

The mordanting operation aiins at fixing upon the fibre the nece.s- 
sary metallic oxide or insoluble basic salt, which is called the mordant, 
although the term is also applied to the original metallic salt em- 
ployed. In the subsequent dyeing operation the mordanted material 


i.s boiled with a solution of the colouring matter, during which the 
metallic oxide attracts and chemically combinc.s with the colouring 
matter, producing the coloured lake in situ on the fibre, which thus 
becomes dyed. The mode of applying the mordants varies accord- 
ing to the nature of the fibre ancf the metallic salt employed, the 
chief mordants at present in use being salts of chromium, aluminium, 
tin, copper and iron. The method of mordanting wool depends upon 
its pro^ierty of dccompo.sing metallic .salts, and fixing upon itself an 
insoluble metallic compound, when boiled in their solutions, lliis 
decomposition is facilitated by the heating and by the dilution of the 
solution, but it is chiefly due to the action of the fibre itself. The 
exact nature of the substance fixed upon the fibre has not in all ca.sGs 
been determined ; probably it is a compound of the metallic oxide 
with the wool-substance itself, which has the character of an aniido- 
acid. The mordant most largely employed for wool is bichromate 
of potash, since, besides being simply applied, and leaving the 
wool with a soft feel, it yields with the various mordant-dyestuffs 
a large variety of fast colours. The wool is boiled for i to ij hour 
in a solution containing 2 to 3 % bichromate of pota.sh on the weight 
of the wool employed. During this operation the wool at first 
attracts chromic acid, w'hich is gradually reduced to chromium 
chromate, so that the mordanted fibre has finally a pale olivc-yeUow 
tint. In the dyebath, under the influence of a portion of the dyestuff, 
further complete reduction to ciiromic hydrate occurs before it 
combines with the colouring matter. Not unfrequently certain 
so-called assistants *' arc employed in small amount along with 
the bichromate of pota.sli Kul])huric acid, cream of tartar, 
tartanc acid, lactic acid, (S:c. The u.se of the organic acids here 
mentioned triisiires the conijiUdc reduction of tlie chromic acid on 
the wool to chromic hydrate already in the mordant bath, and the 
pale greenish mordanted wool is better adapted for dyeing with 
coloui-s w'hich are susceptible to o.xidation — e.g. alizarin blue. 
For special puriioscs chromium fluoride, chrome aluiii, &c., are em- 
ployed. .'Mum or aluminium sulphate (8 %), along wiiii acid pobas- 
sium tartrate (cream of tartar) (7 %), is used for brighter colours — 
e.g. reds, yellows, &c. The object of the tartar is to retard the 
inordantiiig process and ensure thi^ ]>(aictratioii of the wool by the 
mordant, by preventing superficial precipitation through the action 
of ammonia liberated from the wool ; it ensures the ultimate pro- 
<Iuction of clear, bright, full colours. For still brighter colours, 
notably yellow and red, stamious chloride was at one time largely 
emjiloyecl, now it is iLsed less frequently ; and the same may be said 
of copper and ferrous sulphate, whieii were used for dark colours. 
Silk may be often mordanted in the saint! maimer as wool, but as a 
rule it is treated like cotton. The silk is steeped for several hours in 
cold neutral or ba.sic .‘solutions of chromium chloride, alum, ferric 
sulphate, &c., then rin.sed in water .slightly, and passed into a cold 
dilute solution of silicate of soda, in order to fix the mordants on 
the filire as insoluble silicate.s. Cotton docs not, like wool and silk, 
possess the property of decomposing metallic salts, hence the 
methods of mordanting this fibre arc more complex, and vary 
according to tlie metallic .salts and colouring matters employed, 
as well as the particular effects to be obtained. One method is to 
iinpiregnate the cotton with ci solution of so called “ sulphated oil ” 
or “ Turkey-rod oil ” ; the oil-prepared material is then dried and 
passed into a cold solution of some metallic .salt — e.g. filuminiuin 
acetate, basic chromium chloride, &c. The mordant is thus fixed 
on the fibre as a metallic oleat*!, and after a passage through water 
containing a little chalk or silicate of soda to remove acidity, and 
a final rinsing, the cotton is ready for dyeing. Another method of 
mordanting cotton is to fix the metallic salt on the filirc as a tannatc 
instead of an oleate. This is effected by first steeping the cotton in 
a cold solution of tannic acid or in a cold decoction of .some tannin 
matter, e.g. sumach, in which operation the cotton attracts a consider- 
al>](' amount of tannic acid ; after squeezing, the material is steeped 
for an hour or more in a solution of the metallic salt, and finally 
wra.shed. The mordants employed in this case are various — e.g. 
basic aluminium or ferric sulphate, basic chromium chloride, stannic 
chloride (cotton spirits), &c. There are otlier methods of mordanting 
cotton besides those mentioned, but the main object in all cases is 
to fix an in.sohil)le metallic compound on the fibre, it is interesting 
to note that whether the metalhc oxide is united with the substance 
of the fibre, as in the case of wool and silk, or precipitated as a 
tannate, oleate, silicate, Ax., as in the case of cotton or silk, it still 
luis the pow'er of combining with the colouring matter in the dyebath 
to form the coloured “ laJce ” or dye on the material. 

The dyeing operation consists in wxrking the mordanted material 
in a solution of the neccs.sciry colouring matter, the dyebath being 
gradually raised to the boiling point. With many colouring matters, 
e.g. with alizarin, it is necessary to add a small percentage of calcium 
acetate to the dyebath, and also acetic acid if wool is being dyed. 
Ill w'ool-dyeing, also, the mordanting operation may follow that of 
dyeing instead of preceding it, in which case the boiling of the wool 
with dyestuff is termed “ stuffing," and the subsequent developing 
of the colour by applying the mordant is termed " saddening,'* 
because this method has in the past been usually carried out with 
iron and copper mordants, which give dull or sad colours. The 
method of " stuifiiig and saddening " may, however, be carried out 
with other mordants, even for the production of bright colours, 
and it is now frequently employed with certain alizarin dyestuffs 
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for the production of pale shades which require to be very even and 
regular in colour. There is still another method of applying Mordant 
Colours in wool-dyeing, in which the dyestuff and the mordant are 
applied simultaneously from the beginning ; it is known as the 
“ single-bath method.’’ It is only successful, however, in the case 
of certain colouring matters and mordants, to some of which reference 
will be made in the following paragraphs. 

The Natural Mordant Colours . — It is interesting to note that 
nearly all the natural or vegetable dyestuffs employed belong to 
the class of Mordant Colours, the most important of these bc;ing 
included in the following list : — Madder ^ Cochineal^ Peavhwood, 
Sapanwoodf Limaivood, Camwood^ Barwood, Sanderswood^ Old Fustic, 
Young Fustic, Quercitron Bark, Persian Berries, Weld, Logwood. 

Madder consists of the dried ground roots of Ruhia tinctorum, 
a plant of Indian origin. Formerly cultivated largely in France 
and Holland, it was long one of the most itn]X)rtant dyestuffs em- 
ployed, chiefly in tlic production of Turkey-rod and in calico- 
printing, also in wool-dyeing. With the different mordants it 
yields very distinct colours, all fast to light and soap, namely, 
red with aluminium, orange with tin, reddish brown with chromium, 
purple and black with iron. Madder contains two closely alliecl 
colouring matters, namely, alizarin and purpui'in. Tfie former, 
wliich is by far the more important, is now prepare<l artificially from 
the coal-tar product anthracene, and luis almost entirely superseded 
madder. 

Cochineal is the dried scale-insect Coccus cacti, which lives on 
certain of the cactus jilants of Mexico and elsewhere. I'lic rearing 
of cochineal was once a large and important industry, and although 
still pursued, it has seriously declined, in consequenco of the dis- 
covery of the azo scarlets derived from coal-tar. The colouring 
matter of cochiiKsil, cartniuic acid, is believed by chemists to be a 
derivative of na]>litiial('ne, but its artificial production has not yet 
been accomplislii'd. CcM'.hiiu'al dyes a piiqde colour with chromium 
mordant, crimson with aluminiuin, scarlet with tin, and grey or 
slate with iron. Its chitd emjiloyment is for the purpose of dyeing 
crimson, and more e.specially scat let, on wool. Crimson is dyed 
by mordanting the wool with alum and tartar and dyeing in a 
separate bath with ground cochineal. Scarlet on wool is obtained 
by the single-batli melhod, nanurly, by dyeing the wool with a 
mixture of stannous chloride (or nitrate oi tin), oxalic acid, and 
cochineal. It is usual to add also a small amount of the yedlow' 
dyestufT flavine in order to obtain a yellower shades of scarlet. 
The cochineal colours aixj vctv fast, to light, but somewhat su.scejdible 
to the action of alkalis. 

Peachwood, Sapanwood and Limawood are usually referred to 
as the “ soluble red-woods,” because of the solubility in w'ater of 
the colouring principle they contain. They con.sist of the ground 
wood of various species of Caesalpinia found in C'entral /Xmericci, 
the East Indies and Peru. They all yield more or less similar colours 
with the different mordants— claret -brown with chromium, red with 
aluminium, bright red willi tin, dark slate with iron. Owing to the 
fugitive character of all the colours to light, thc.se dycw’oods are 
now comparatively little em]»loyed in dyeing. 

Camwood, Barwood and Sanderswood rcpre.sent the so-called 
” insoluble rcd-w'oods,” their colouring principles being sparingly 
soluble even in boiling water. They arc obtained from certain 
species of Pterocarpus and Baphia, large trees growing in the interior 
of West Africa. Their general dyeing i>roperlies arc similar, a 
claret-brown being obtained with chromium mordant, a browrnish 
red with aluminium, a brighter red with tin, and purplish browji 
with iron. Their chief employment is in wool-dyeing, for the pro- 
duction of various shades of brown, being best ai>plied by the 
” stutTing and saddening ” method al-jovc dc.scribed ; but since 
the colours are fugitive to light, they are now verv largely n*placed 
by alizarin. A browm on w'ool is obtained by first boiling lor one 
to two hours in a decoction of the ground wood (50 ®(,), and then 
boiling in a separate bath in solution of bichromate of jiotash 
for half an hour. Thc.se dye-woods are also emjdoyed by the indigo- 
dyer, in order to give a brownish ground colour to the w’ool previous 
to dyeing in the indigo vat, and thus obtain a deeper, fuller blue. 
The colouring matters contained in these dj'cwoods have not been 
exhaustively examined. 

Fustic is a yellow dyestuff, and con.sists of the wood of the dyer's 
mulberry tree, Monts’ tinctoria, which grow'S in Cuba, Jamaica, A:c. 
It is still an important and largely used dyestuff, being cheap, and 
the colours obtained from it being sati.sfactorily fast to light and 
other influences. With chromium mordant it yields an olive-yellow' 
or ” old-gold ” shade ; with aluminium, yellow ; with lin, a brighter 
yellow ; with iron, an olive-green. It is chiefly employed in w’ool- 
dyeing along w'ith other dyestuffs, and furnishes the yellow in com- 
pound shades. Two coloimng principles exist in Old Fustic, namely, 
morin and maclurin, the former btring the most important, and 
generjilly regarded as the true colouring matter. 

Quercitron Bark consists of the inner bark of an oak-tree, 
Quercus tinctoria, which grow's in the North American States. It 
dyes somewdiat like Old Fustic, but gives wdth aluminium and 
tin mordants brighter yellows, for which colours it is chiefly used. 
The colouring principle of Quercitron Bark is called quercitrin, 
which by the action of boiling mineral acid solutions is decomposed, 
with the production of the true colouring matter termed quercetin. 
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5 >o-called Flavine is a commercial preparation of Quercitron 
Bark consisting of quercitrin or of quercetin ; it is much u.scd by 
wool-dyers for the production of bright yellow and orange colours. 
Wool is dyed in single bath by boiling with a mixture of Flavine 
(8 %), stannous chloride (4 %) and oxalic acid (2 %). Flavine is 
used in small quantity along with cochineal for dvcing scarlet on 
wool. 

Persian Berries are the dried unripe fruit of various species 
of Hhamnus growing in the J^evant. The general dvcing properties 
arc similar to tho.se of Quercitron Bark, the orange colour givtni with 
tin mordant being particularly brilliant. The high price of this 
dyestuff causes its employment to be somewhat limited. 'J'he colour- 
ing matter of Persian Berries is called xanthorhamnin, which 
by the action of fermentation and acids yields the true dyestuff 
rhamnetin. 

Weld is the dried jdant Reseda luteola, a species of wild mignonette, 
formerly largely cultivated in Europe. Its dyeing jiroperties re- 
semble those of Quercitron Bark, but the yellows with aluminium 
and tin mordants are much l)righter and purer, and also faster to 
light. It is still used to a limited extent for dyeing a bright yellow 
oh woollen cloth and braid for thi^ decoration of military uniforms. 
Quite recently the colouring matter of Weld, namely, lut<*olin, has 
been prei)ared artificially, but the i)rocess is too expensive to lie ot 
practical u.se. 

Logwood is the heart-wood of TJaematoxylon camperhiaman, a 
tree growing in C'entral America. It is the most important natural 
dyc‘Woo(l at ])re.sent cmployecl, being largely used lor dyeing dark 
blues and black on .silk, wool and cotton. With chromium and 
.'ilutiiiniurn mordants logwood dyers a dark blue, and even black ; 
wit.li lin, a dark purple ; and witli iron, black. The colours are only 
inodcratelj' fa.st to light. On wool the morrliint is bichromate of 
potash; on cotton and .silk an iron mordant is employed. Before 
user by the* dyer the logwood is gre^uiiel and aged or o.vidized, by 
allowing moistenesl heaps e^f the ground wood to femient sliglitly, 
anti by freejuently turning it over to twptise it tnrely tei the air. By 
this mtrans ther t tiltiuring principle hai'matoxylin which Itigwot^el 
contains is cliangi'd intei the true colouring inatier haeinatein. 'I'lie 
constitution of tliis ctiltinring matter has l»e.ren recently discovered ; 
it is very clo.sely allied to the brazilin ot peachwooil, sapanwooel 
and limawood, and is alst) a member of the y-jiyreme group of 
colouring matters. 

The importance of the above-nu'ntie)ntrel natural dyestuffs is 
graelually diminishing in favour of mordant dyersliiffs and oUhts 
(ierived from coal-tar. Fustic and logwood are ]iorlia])s ther most 
hirgoly used, and may conlinne to be e*mployed for many years, 
no satisfactory arliticial substitutes having hitherto come into the 
market . 

'Jlie Artificial Mordant Colours arc* well reprf.scnted by alizarin, 
the colouring mailer of the inadch*!* root, which was the first 
natural dyestuff prepar(?d artiricially from the coal-tar jiroduct 
anthnicc-ne (jhOff). Tor this ri?a.son many of these colours an.* 
freciuently referred to as the Alizarin Colours. At the present 
time, however, there are numerous Mordant ('oloiirs which are 
prepared from other initial materials than an th raceme ; they are 
not chemically ri*kitc‘cl to alizarin, and tor these the tenn Alizaiin 
Colours is therefore inappropriate. I'lie jiroperty, which Mordant 
Colours possess in common, of combining with inetuls and j)to- 
diicing lakes, which readily adluue to tin* fibre, depi.‘nds upon their 
chemical coii.sfitution, inon- particularly iijion the gen'^ral and 
relative position in the molecule of certain side atomic groiip.s. 
In alizarin there are, for exanqile, two characteristic hydroxyl 
groups (OH) cx^ciqiying a special (ortho) position in the molecule, 
i.e. tlu*y are next to each otJier, and also next to one of the so- 
called ketone groups (C : C)). In other Mordant Colours there 
are carboxyl (COOH) as wi ll as hydroxyl groiqis, which are all- 
import anl in this res}iect. In addition to this, the general dyeing 
property is iiilliieiiced by the constitution of the molecule itself, 
and by’ the pre.sence ol other side-groups, e.g. Nl-12, MSO;,. iVc., 
which modify the colour as to .solubility or hue. Hence if is that 
tin* members of this groiqi, while po.ssessing the mordant • tlyeing 
pnijierty in common, differ materially in other jioints. Some, 
like alizarin, an* not in themselves to be regarded as colouring 
matters, but rather as colouring princijiles, because they only 
yield useful dyes in combination with nietallit. oxides. According 
to their constitution, these may yiekl one or many colours with the 
various metallic oxides em]>loycrd, and they arc* used for cotton as 
well as for wool and silk. Otller Mordant ('olours, e.g. many of the 
Ihrect Colours and others, are capable of dyeing either the vegetable 
or animal fibres without the aid of a monlaiit ; lh(*y are fully 
developed colouring matters in themselves, and pos.sess the mordant- 
dyeing property as an atlditional feature, in cons(*quencr? of the 
details of their chemical constitution, to which reference ha.s been 
made in the foregoing paragraphs. .Xs a rule these yield, at most, 
various shades of one colour willi the different oxide?:, and are only 
suitable for the animal fibres, particularly wool. 

In the following list, the mo.st important artificial Mordani 
Colours are arranged according to the colour they give in ccin- 
iunefion with Hie aluminiuin mordant, unless olherwise indicatedp 
Some of tlio.se named licre dye the animal fibres, even without 
mordants; .some are Direct Colours possessing mordant - dyeing 
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properties, others are sulphonic acid derivatives of Alizarin Colours, 
suitable for wool Imt not for cotton. 

Red, — Alizarin, anthrapurpurin, flavopurpuriii, purpurin, 
alizarin Bordeaux, alizarin garnet K, alizarin maroon, alizarin S, 
cloth red, diamine fast red, anthracene red, chrome red, chrome 
Bordeaux, salicine red, erio ciirome red, emin red, milling red. 

Orange and Yellow. - tWizkxrin orange, alizarin orange G, alizarin 
y(.-lJow paste, alizarin yellow A, alizarin yellow C, anthracene 
yellow, galloflavin, alizarin yellow GG, alizarin yellow R, diamond 
flavin G, chrome yellow D, Crumpsall yellow, fast yelloM', diamond 
ytdlow, benzo orange R, cloth orange, carl>azol yellow, chrysamine, 
milling orange. 

Green. — Coerulei’n, Cfwruleiii S, alizarin green S, fast green (Fe), 
naphthol green (Fe), Dioxin (Fe), Gam bine (Fc), azo green, gaUanil 
green, ;ilizarin green G and B, acid alizarin green, alizarin cyanine 
green, alizarin viridine, diamond green, chrome green, Domingo green. 

Blue. — Alizarin blue, alizarin blue S, alizarin cyanine, anthracene 
blue, brilliant alizarin blue, idizarin indigo blue S, galhinilic indigo, 
acid alizarin blue, brilliant alizarin cyanine, alizarin grisole, alizarin 
sky blue, alizarin .saphirole, gallanilide blue, delphine blue, gallamine 
blue, celestine blue, c/iroine blue, gallazine A, piicnocyaninc,coreinc. 

Rurpln and I'/o/rZ. - (ialhun, alizarin heliotrope, anthraquinone 
violet, chrome prinur, gallocyanine, chrome violet, antliraccnc 
chrome violet. 

Brown, — Anthracene brown, chromogen, cloth brown, diamond 
brown, alizarin brown, fast brown, alizarin ficid bjown, chrome 
brown, palatine chroiiu* brown, erio chrome brown. 

Black. — Alizarin black, diamond black, alizarin blue black, 
alizarin cyanine black, alizarin fast grey, chroniotrope, chrome 
black, erio chrome bhick, anthracite black, acid alizarin black, 
antliracene chrome black. 

A brief description of the application of a few of the more im- 
portant of the above colouring maliors will suffices 

Alizarin^ Anthrapurpurin and Blavopurpurin give somewhat 
similar shades with the ditferent mordants, namely, brown wiUi 
chromium, red with aluminium, orange with tin, and with 

iron. 

In (£>f^e/-dyeing they are ap]>lied along with other Mordant Colours 
on chromium mordant for Liu? production of a large variety of 
compound shades, browms, drabs, greys, tVc., the presence of acetic 
acid in the dyeViath being advantageous. When alum and tartar 
mordant is eiTiploye<l, f<»r the production of reds, it is iu?ce.ssary to 
add a small amount (4 of calcium acetate to the dyebath, in order 
to neutralize the strong acidity of the mordant tul wool, and to furnish 
the calcium of the colour-lake fixed upon the fibre, which Is regarded 
as an aluminium calcium compound ot the colouring matter. 

In («)//();/-dyeing tiu* al)ovc colouring matters are chiefly used for 
the production of so called Turkey-reel, a colour r(?markub)e for its 
brilliancy and its fastn<?.ss to light jiiid soap. These properties are 
due to the preparation of the cotton with oil, in <uldition to the 
ordinary mordanting and dyt?ing, wh<?reby tlu?re is fixed on the 
fibre a permanent and stable lake, in which aluminium and calcium 
are combined with alizarin and .some form of fatty oxy-acid. In 
tlie older pim*.e.sses en]])loyed, the preparation of the cotton with 
oil was (jflected by pcissmg the material .st?vc?ral tim<;s through 
emulsions of olive oil and potassium carbonate solution ; at a 
later date, and even now in the case of cloth, the cotton is first 
impregnated with hot oil (Steiner's proces.s), tlien ])ass(?d through 
solutions of alkali carbonate. After the preparation with oil or 
oil-emulsions, tlie cotton is " .stoved," i.e. heated for .several hours 
in special cluimbers or stoves to a temperature of aliont 70® C., 
during which operation the oil is decomjiosed and oxidized and 
becomes indt?libly attached to the fibn?. The oil-prepared cotton 
is steeped in cold solutions of ba.sic aluminium sulphate or acirtate, 
washed, dyed with alizarin, and finally boiled for several hours 
with soap solution under pressure in order to brighten the colour. 
In the more recent and much more expeditious " sulphated-oil 
proct?.ss,” castor oil is employed instead of olive oil, and birfore use 
it is submitted to a treatment with sulphuric acid, the .siilphated oil 
thus obtained being finally more or le.ss neutralized w'ith alkali. 
The cotton is impregnated with this sulphated-oil solution, dried, 
mordanted with alnminiiim acetate, dyed, dried, steamed and 
soaped. The operation of steaming plays an im^Kirtant part in 
brightening and fixing the colourdake oii the fibre. In tlic.se and 
all other Turkey-red jirocesses, tin? oil, probably in the form of a 
fatty oxy-acid, acts as a fixing agent lor the aluminium and enters 
into the compo.sition of the red lake, inqiarting to it both l.>rilliancy 
and ]H;rmaneucy. 

Alizarin S is a sulphonic acid derivative of alizarin, and since 
it is much more soluble, it readily yields level colours. Silk is 
dyed in a similar manner to wool, the fibre being mordanted by 
the ordinary methods and then dyed in a sefiaratc bath. 

Diamine Fast Red is applied to cotton as a Direct Colour, wdth 
the addition of soda or .soap to the dyebath. By treating the dyed 
colour with a solution of fluoride of chromium, its fa.stncss to wash- 
ing is materially increased. Wool is dyed in a similar manner, .sodium 
.sulphate being added to the dyebath, and the dyed colour treated 
with fluoride of chromium or l>ichromate of potash. On wool, the 
colour is so extremely fast to liglit and to milling that it may well 
serve as a substitute for alizarin. 


Alizarin Orange is employed in the same manner as alizarin. 
In wool-dyeing it is usually applied on chromium mordant for 
browns and a variety of compound shades in combination with 
other Alizarin Colours and d^^cwood extracts, less frequently on 
aluminium mordant. 

Galloflavin is used in wool and silk dyeing on chromium mordant 
as a substitute for fustic and other yellow dyewoods, to fiiniish 
the yellow part of compound sliades. 

The alizarin yellows, K and GG, anthracene yellow, diamond 
flavine, chrome yellow, diamond yellovr, carbazm yellow, chry- 
samine, &c., arc Direct Colours with mordant-dyeing properties. 
They also .serve as substitutes for fustic in wool or silk dyeing, and 
are dyed either on a chromium mordant, or first in an acid l)ath 
and afterwards saddened with bichromate of potash. 

Coervd&in is employed in dyeing wool, silk or cotton with 
aluminium or chromium tiiordanls, either as a self-colour or for 
compound shades. With aluminium mordant the colour is a 
moilerately bright green, mori? particularly on silk ; with chromium 
mordant, an olivc-grccn. Coerulein S is the more soluble bisulphite 
comjKiund of the ordinary co«.irulein. It is applied in the same 
manner, care Ixnng taken, Jiowevcr, to dye for some time (one 
hour) at a temiieraturc not exceeding 60“ C. until the bath is nearly 
exhausted, and thi?ii only raising the temperature to the boiling 
point. Without this precaution coerulein S is decomposed, and the 
ordinary insoluble coi'rulein is pnreipitated. The colours obtained 
are very fast to light. 

Fa^t Green, Dioxine and Gambine are cliicfly of use in calico- 
printing and in wool-flyciiig. With iron mordant they yield olive- 
greens, which on wool arc extremely hist to light. Cotton is im- 
pregnated with ferrous acetate, dried, aged and fixed with silicate 
of soda, then dyed in a neutral bath. Wool is mordanted with 
ferrous suliihatc and tartar ( 5 % of each) and dyed in a neutral 
bath. 

Acid Alizarin Green, Alizarin Cyanine Green and Diamond Green 
all <lye wool direct in a bath acidified with acetic or sulphuric acid, 
and the dyed colour may be afterwards hxed or saddened with 
bicliroiimtc of potash, or tiiey may bt? dyed on chromium 'inordani(?d 
wool, 'riie first method is v(‘ry n.seftil for pale shades, sinct? the 
colours are vc?ry li?vel or regular. 

Alizarin Blue is a dark blue dyestuff whicli, owing to the fastnes.*? 
of tlie colours it yields, has lor many years beon regarded as a worthy 
substitute lor iiirligo in wool-d>'einj2f. It is tqipiied 111 the same 
manner as alizarin, llu* chromium mordant being alone cmi>loyed. 
Alizarin blue S is tIu' .solubh? .sodium bisulphite compound ot alizarin 
blue ; it corresponds, then?fore, to the above-mentioned coerulein S, 
and in its application the .same precaiilion.s as to the temperature 
of iJie dyebath arc necc.s.sarv. The fastness of the dved colours to 
light, milling and acid satisiy the highest requirements. 

Alizarin Cyanine, Anthracene Blue and Brilliant Alizarin Blue 
were di.scovercd later than the above-mentioned alizarin blues, 
and, owing to their greater solubility and other advantages, they 
have largely rqilaced them as substitutes for intligo. They arc 
tlyed on chromium-mordanted wool, silk or cotton, and yield dark 
]niir].)lish or greenish blues, according to the particular brand em- 
ployed. The fastness of the dyed colours to light, and general 
durability, arc very satisfactory, l)ul in fastness to milling and acids 
they are to .some extent inferior to alizarin blin?. 

Celestine Blue and Chrome Blue dye purpli.sh blue and bright 
blue resjiectively, and are dyed in the ordinary way n]>on a chromium 
mordant. The colours they yield are inferior to the Alizarin Colours 
in fastness to light, but on account of their clear shades they are often 
ii.sed for brightening other colours. 

Brilliant Alizarin Cyanine. Alizarin Viridine and Alizarin 
Saphirole are tine Alizarin Colours, and possess the same fastness 
to light as oth(?r colours of this class. Unlike most of the Alizarin 
Colours, they fu*c capable of dyeing wool .sat isfactorily without the 
aid of a metallic mordant — namely, with tiu? addition of snlphiiric 
acid to the dyebath, in the same manner as the Acid Colours. If 
ncce.s.sary, tin? dyed colours may be treated w’ith bichromate of 
iiotash. The colours thus jirodiiced arc very fast to light and very 
level, lienee tlio.se dyestuffs are valuable in the production of the 
most delicate compound shades, such as drabs, slates, greys, &c., 
which are desired to bo fast to light. Alizarin saphirole dyes clear 
bine, the colour produced being much more brilliant even than those 
of brilliant alizarin cyanine. 

Gallein, Gallocyanine, and e.spccially Chrome Violet, dye some- 
what bright purple .sliades, and arc hcncc frequently employed 
for brightening other colours, but they are only moderately fast to 
light. They are applied in the usual manner on a chromium 
mordant. 

Anthracene Bromi is laigely employed in the production of 
compound shades. It dyes a dark, somewhat reddish, browm on 
chromium mordant, the colour being very even and cxtremelv fast 
to light. 

Alizarin Black is dyed on chromium mordant in the same 
manner as alizarin, and is used as a self-colour or in combination 
with other .Alizarin Colours. 

Diamond Black is very useful for dyeing good blacks on wool, 
fast to light and acids. The w^ool is first dyed with the addition of 
acetic and finally sulphuric acid. Wlien the dyebath is exhausted, 
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bichromate of potash (2 %) is added, and boiling is continued for 
half an hour longer. 

The erio chrome colours (black, brown, red, &c.) are applied in 
wool dyeing like diamond black. 

Chromotropey of which there arc several brands, is an Acid Colour 
which is applied to w'ool in an acid bath in the usual manner. Tlie 
red or purple colours thus obtained are saddened in the same bath 
with biciiromate of potash and changed into black, the colouring 
matter being oxidized and simultaneously combined with ctiromiiim. 

Miscellankotts Colours. — Under this head there maybe aminged 
a few dyestuffs which, altliough capable of inclusion under one or 
other of the foregoing groups, it is more convenient to irt^at of 
.separately. Indigo, Aniline Black and Catechu, for example, 
might be placed in tlie class of Developed Colours, since they art? 
all developed on the fibre, and indeed by the same method, namely, 
by oxidation. 

Indigo is one of our most important blue dyestuffs, which has 
been trmploycd from the earliest times. Indigo, being insoluble in 
water, would be of no use in dyeing if it were not capable of being 
rendered soluble. This is effected in two ways, corres]wnding to 
wliich there are two methods of dyeing with indigo. One method 
consists in dissolving the indigo in very strong sulphuric acid, w'here- 
by it is converted into indigotin disulphonic acid (Indigo Extract), 
which is readily soluble in water. This substance belongs to the 
group of ,\cid Colours ; hence? it is applied to the animal fibres, 
wool and silk, by boiling in a solution of the colouring matter slightly 
acidified with sulphuric acid. The second and most important 
method is based on the fact that inuhu' the iiiHuence of reducing 
agents (*.e. substances capable of yielding nascent hydrogen) indigo 
blue is chcinged into indigo wliib*, which is soluble in alkali, the 
.solution thus obtained being called a “ vat.” If textile materials 
are stce])ed in a clear yellow solution of the reduced indigo and then 
exposed to air, the indigo white? absorbed by the fibre is oxidized 
and rcconvert«?d into indigo blue within and upon the fibre, wdiicli 
111 us becomes dyed blue ; this is the so-called ‘‘ indigo-vat ” method 
of dyeing. Comparing the two methods, the “indigo-extract” 
method is only applicable to the animal fibres, and although it 
gives brighter colours, t.h<?y are fugitive to light and are ch?colourizc*d 
by washing with alkaline .solutions ; the “ vat method " is ajiplicable 
to all filires, and gives somewhat dull blues, which are v(?ry fast to 
light, washing, &c. 

Cotton is dyed by means of the “ lime and copperas vaty* the 
“ ro/c powder vnty" or the " hydrosnlphite vat.” In the first-men- 
tioned vat the ingredients are quicklime, ft*rrous sulphate and 
fiiurly ground indigo; the lime decom])os<*s the ferrous sulphate 
and precipitates ferrous hydrate ; this cpiickly reduces the indigo 
to indigo white, which dissolves in the exc ess of lime present. The 
ingredients of the zinc powd(?r vat are zinc powder, lime and indigo ; 
in the pre.scnce of the lime and indigo the zinc lakes up oxygen from 
the water, liberating tin? hydrogen necessary to reduce the indigo, 
as in the previous vat. The constituents of the hydro.sulphile vat 
are hydrosulphite of soda, lime and indigo. The requisite hydro- 
sulphite of soda is prejiared by allowing zinc powder (13 Ih) to acl 
upon a cold concentrated .solution of bisulphite of sotla (17 gallons 
of sp. gr. I ■225), taking care to avoid, as much as possible, access of 
air and any heating of the mixture, to ]>rev«?nt decomposition. Tl;e 
solution tlius obtaiiu?d is thoroughly neutralized by the addition of 
lime ; aiul after settling, the clear liquor is usc?d for the vat, along 
w'ith indigo and lime. I len? again tlic hydrosiilphite takes up oxygen 
from the -wraterr and liberates tin; neeessary h^'drogen. It is found 
convenii’nt to pr<?]>are, in the first instanee, a very concentrated 
standard of reduced indigo, and to add as niucli of this to the dye-vat 
as may be? required, along w'ith lime and a little hyposulphite of soda. 
TIi(‘ advanlage.s of this vat are th;it it is easily ])rey)ared and that 
there is very little .sediment ; mon?ovt:r, it can be employed in 
dyeing ivool, as well as cotton, and it. is now very generally in use. 
The vat usually employed for dyeing wnol is the so-called ” w'oad 
vat," which differs from the fore,going in that the hydnigeii necessary 
to reduce the indigo and bring it into solution is fumishtrd, not by the 
action of chemical agents, but by means of fermentation. 'I'he 
ingredients of the woad vat are indigo, woad, bran, madder and 
lime. The woad here c*mpIoyed is prepared by grinding the leaves 
of the w'oad plant (Isatis tinctoria) to a ]>asl<;, which is allowed to 
ferment and then partially dried. It .serves as the ferment to 
excite lactic and butyric fermentation with the aid of the bran 
and madder, the nccc.s.sary hydrogen b(?ing thus ev'olved. Excc*s- 
sivc fermentation is avoided by making timely additions of lime ; 
sluggish fermentation is accideratcd by additions of bran and 
slightly raising the temperature. When the reduction and com- 
])lf?le solution of the indigo is effected, the vat is allowed to settle, 
and the woollen material is immersed and moved about in t!ie 
clear liquor for half an hour to two hours, according to the shade 
required, then squeezed ami exposed to the air in order to develop 
the blue colour on the fibre. 

Thioindigo red is an artificial colouring matter belonging to the 
indigo series and comes into the market in the form of a paste. 
It is used in dyeing in exactly the same way as indigo, yielding 
shades which range from a .somewhat dull pink to a full clar(;t sliaric 
of red. The colours obtained are remarkable for their fastness. 

Indanthrene. This colouring matter, which is also .sold as a paste, 
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is an anthracene derivative, being formed by the action of caustic 
potash on ^'atnidoanlhraiiuinone. It is reduced by hydrusulpUite 
of soda yielding a blue vat, in which cotton and other vegetabk; 
ilbR;s arc dyed in the saiiie way as in the indigo vat. Since a fair 
amount of caustic .soda is necessary for the setting of the vat, the 
dyestuff is not suitable for animal fibres. Indanthrene yields on 
cotton reddish .shades of blue which are extremely fast to all external 
influences ; in fact the colour is so fast that when once fixed on 
cotton it cannot be removed again from the fibre by any known 
moans. 

Other vat colours bi-longing t(i this series, which are siiuilarly 
applied, are ffavaiithrene (yellow), viridan throne (green), fuscan- 
threm? (grey-brown), violanthrene (dull violet) and melanthrene 
(grey to black). The algol colours resemble the iiulanthreiie colouis 
in I heir properties and application. 

Aniline Black differs from other dyes in that it is not .sold as 
ready-made dyestuff, but is produced in situ ujum the? fibre by 
the oxidation of aniline. It is chiefly used for cotton, also for 
silk and cotton-silk union fabrics, but seldom or not at all for wool. 
I’ropoKly applied, this colour is one of the most permanent to light 
and other infliienee.s witli which we are aci|uninted. One method 
of dyeing cotton is to work the niateriiil foi- about two hours in a 
cold solution containing aniline (m ])arts), hydrochloric acid (20 
parts), bichromate of ]>otash (20 ])arts), sulphuric acid (20 parts), 
and ferrous sulphate (10 parts). Tlu‘ ferrous sulphate here em- 
ployed is oxidized by' tlie chromic acid to a ferric salt, which .ser^■es 
a.s a carrier of oxygen to the aniline. Tins nu.'thod of dyeing i.s 
easily carried out, and it gives a good black ; bul since tuucli of 
the colouring fnatb^r is ])n?ci])it;.'ted on the fibre superficially' as 
well as in tin? bath itst‘lf, flu? colour has the defect of rubbing cfl. 
Another method is to impregnate the cotton with a .solution con- 
taining aniline hydiochioridt? (35 parts), neutralized with addition 
of a little aniline oil, sodium chlorate (10 parts), ammonium chloridt? 
(10 parts). Another mixture is i*8 part aniline salt, 12 part.s pot.as 
sinm ferrocyanidi.', 200 parts watiu, 3*5 parts pcila.ssium chlorate 
dissolved in water. After scpieezing, the material is passed through 
a special oxidation chamber, the air of which is heated to about 
C‘. and also .supplied witli moisture. This o.xidizing or ageing 
i.s continuous, the material passing into tin? chamber at one end 
in a coJourJes.s condition, and aftc?r about 20 iiiiniiti’s pa.ssing out 
again with tiu* lilack fully developed, a final treatment witli hot 
chromic acid solution and soaping being ne(:(?s.sarv to comjikrti? the 
process. Tn tliis method, emiiloying the first -men tiomsl .solution, 
chlorate of coppiT is formed, and this being a very imstalde lom- 
])Ound, readily decomi)o.ses, ami the aniline is oxidized by the 
liberated chlor-oxygcn compounds. 'J'he |»resence in the mixture 
of a metallic .salt is very im|)ortaiit in aiding the develo]unent ol 
the black, and for this jiurpose .salt.s ot vanadium, cerium anci irojiper 
have jiroved to be specially useful. 'I'he chemistrv of aniline black 
is .still incomplete, but it would fqipear that tlu‘re are several oxida- 
ti«m products of aniline. The first product is .so called emeraldine, 
a dark green substance of the nalurr ol. a salt, whifh bv treatment, 
with alkali yields a dark blue base called aznriiie. Tin* turf her 
oxidation of emeraldim? yii’lds nigraniline, also a <.lark green salt, 
but the free l>a.se of which has a violet lilaek colour. The latter 
becomes greeui.sli under the infliiem e of ucid?>, especially siilphiiric 
acid, and this explains tlie derfect known as '* greening ” whicli is 
developed in ordinary aniline blacks during exyiosiire to air. By 
a .supplementarv oxirlatioii with chromic aci<l such a black rendered 
imgre<?nal)le, the nigraniline being probably changed into tlie more 
stable chromate of nigranilim-. 

Catechu is a valuabh? brown dyestuff, obtained from various 
species of Acacia, Areca ajvd C maria growing in India. Tin? wood, 
leaves and fruit of thesi- ]ilants are e.xtracted witli boiling water; 
the decoction is then evajioratisl to dryness or to a pasty consistenc v. 
C.atechu is largely u.sed by the cotton dyer for the production of 
brown, drab and similar colours, it is .seldom employ-ed for wool. 
Cotton is lisiially dyc*d by boiling it tor about one hour in a d«*- 
coction of cateclin (100 "o) containing copper sulphate (5 '?;,). .Alter 
si:|m*ezing, the material is boiled for alxiiit fitteen minutes in a solution 
of bichromate of potash (]■ oz. per gal.), then washed and dried. 
By repeating the operations tw'o or three fiim-s deeper .shades are 
obtained. During the boiling with cateclin tlie cotton attracts the 
active principles cat(?chin and catechu tannic acid, but it lliiis 
accpiires only a jxile brown colour; in the bichromate; of potash, 
how'ever, tlmsc arc oxidized to form insoluble japonic acid, whicli 
permeates the fibre., and a d(;<?j) brown colour is thus developed. 
C4itc?chu browns are fast to a variety of influences, e.g. washing, 
alkalis, acids, Ac., liut less so to light. Catechu has been recently 
much employed, in conjunction with cojijier sulphate, for dyeing 
thi; so-called kbaki-brown on woollen mat« rial for military clothing. 
On silk, catechu is miicli ii.sed for weighting purposes in dyeing I)lack. 

Mineral Coi.firKs.-- Thc.se include Clirome Yellow, Iron Buff, 
Prussian Blue and Manganesi* Brown. 

Chrome Yellow is only u.seful in cotton-dyeing as a self-colonr, 
or for conversion into chrome orange, or, in conjunction with 
indigo, for the production of fast gn?c?n colours. The cotton is first 
impregnated with a .solution of lead acetate or nitrate, .sciueezed, 
and tiien pa.ssed throiigli a solution of .sodium sulphate or lime 
water to fix the lead on the fibre a?i sulphate or oxide of lead. T!.:e 
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material is then passed through a solution of bichromate of potash. 
The colour is changed to a rich orange by a short, rapid passage 
through i>oiling milk of lime, and at once washing with water, a basic 
chromate of lead being thus produced. The colour is fast to light, 
but has tlie defect of being blackened by sulphuretted hydrogen. 

Iron Buff is produced by impregnating tlie cotton with a solution 
of ferrous sulphate, squeezing, passing into sodium hydrate or 
carbonate solution, and finally exposing to air, or passing through 
a dilute solution of bleaching powder. The colour obtained, which 
is virtually oxide of iron, or iron-rust, is fast to light and washing, 
but is readily removed by acids. 

Prussian Blue is api>licable to wool, cotton and silk, but since 
tlie introduction of coal-tar blues its employment has been very 
much restricted. The colour is obtained on cotton by first dyeing 
an iron buff, according to the method just described, and then 
passing the dyed cotton into an acidified solution of potassium 
ferrocyanidc, when the blue is at once developed. A similar method 
is employed for silk. Wool is dyed by heating it in a solution con- 
taining potassium ferricyanide and sulphuric acid. The colour is 
dftvclojied gradually as the temperature rises ; it may be rendered 
brighter by the addition of stannous chloride. On wool and silk 
fTussian blue is very fast to light, but alkalis turn it brown (ferric 
oxide). 

Manganese brown or bronze is a]ipliod in wool, silk and cotton 
dyeing. The animal fibres are readily dyed by boiling with a 
solution of potassium permanganate, which, being at first alisorbed 
by the fibre, is readily reduced to insoluble brown manganic hydrate. 
Since caustic potash is generated from the permanganate and is 
hable to act detrimentally on the fibre, it is advisable to add some 
magnesium sulphate to the permanganate bath in order to counter- 
act this effect. Imitation furs are dyed in this maniurr on wool- 
plush, the tii>s or other parts of the'filjres being bleaclicd by the 
application of sulphurous acid. Cotton is dyed by first impregnating 
it with a solution of manganous chloride, then dyeing and pa.s.sing 
into a hot solution of caustic soda. Tlicre is thus precipitated on 
the fibre manganous hydrate, which hy a short passage into a cold 
dilute solution of bleaching powder is oxidized and converted into 
the brown manganic hydrate. This manganese bronze or brown 
colour is very susc(?ptiblc to, and readily bleached by, reducing 
agents ; hence when exposed to the action of an atmosphere in 
which gas is freely burnt, the colour is liable to In* discharged, 
especially wliere the falnic is most exposed. In other respects 
manganese bronze is a very fast colour. 

Dyeing on a large Scale . — It is not possible to give here more 
than a bare outline of the methods which are used on the large 
scale for dyeing textile fibres, yarns and fabrics. In principle, 
dyeing is effected by allowing an aqueous ^ solution of the dye- 
stuff, with or without additions (alkalis, acids, salts, &c.), to act, 
usually at an elevated temperature, on the material to be dyed. 
During the process it is necessary, in order to en.sure the uniform 
distril:)ution of the dyestuff in the material, that the latter should 
either lie moved more or less continuously in the dye liquor or 
that tlie dve liquor should be circulated through the material. 
I'he former mode of operation is in general use for hank, warp 
and piece dyeing, but for textile fibres in the loose condition 
or in the form of “ slubbing,” “ sliver or cops ’’ (sec Spinning) 
the latter method has, in consecpience of the introduction of 
improved machinery, come more and more into vogue within 
recent years. 

Loose Material . — Cotton and wool are frequently dyed in the 
loose slate, /.r. Iiefore being subjected to any mechanical treat- 
ment. The simplest method of effecting this is to treat tlie 
material in open vessels (boilers) which can be heated either by 
means of steam or direct fire. Since, however, a certain amount 
of felting or matting of the fibres cannot be avoided, it is fre- 
quently found to Ije more advantageous to effect these treatments 
in specially constructed apparatus in which the dye liquors are 
circulated through the material. 

Yarn . — Yam may be dyed either in the hank, in the warp or in 
the cop, i.e. in the form in which the yarn leaves the spinning 
frame. The dyeing in the hank is carried out in rectangular 
dye-vats constructed of wood or stone like that shown in fig. i, 
in which the hanks are suspended from smooth wooden poles 
or rods resting on the sides, and are thus immersed almost entirely 
in the dye liquor. The heating of the vat is effected either by 
means of live steaniy i.e. by blowing steam into the dye solution 
from a perforated pipe which runs along the bottom of the vat, 

* The term “dry dyeing,’* which is carried out only to a very 
limited extent, relates to tlic dyeing of fabrics with the dyestui^ 
dissolved in liquids other than water, e.g, benzene, alcohol, &,c. 


or by means of a steam coil similarly situated. In order to expose 
the hanks as uniformly as possible to the action of the dye liquor, 
they are turned by hand at regular intervals until the operation 
is finished. Washing off is effected in the same or in a similar 
vessel, after which excess of water is removed by wringing by 
hand, through squeezing rollers or, what is generally preferred, 
in a hydro-extractor (centrifugal machine). The drying of the 
dyed and washed yarn is generally effected by suspending it 



on poles in steam-heated drying chambers. Yarn in the warp 
is dyed in vats or “ boxes ” like that shown in fig. 2, through 
which it is caused to pass continuously. The warps to be dyed 
pass slowly up and down over the loose rollers in the first box B, 
then through squeezing rollers S into the next, and the same 
thing occurs in the second (also third and fourth in a four-box 
machine) I»ox A, whence they are delivered through a second 
pair of squeezing rollers into the wagon W. The boxes may 
contain the same or different liquors, according to the nature 
of the dyestuff employed. Washing is done in the same machine, 
while drying is effected on a cylinder dr\*ing machine like that 
shown in figs. 8 and 9 of Bleaching. Latterly, machines have 
l)een introduced for dyeing warps on the beam, the dye liquor 
lieing caused to circulate through the material, and the system 
appears to be meeting with considerable success. T^rge quan- 
tities of yarn, especially cotton, are now dyed in the cop. 
When the dyed yarn is to be used as weft the main advantage 
of this method is at once apparent, inasmuch as the labour, 
time and waste of material incurred by reeling into hanks and then 
winding back into the compact form so as to fit into the shuttle 
are avoided. On the other hand tlie number of fast dyestuffs 
suitable for cop dyeing is very limited. In the original cop- 
dyeing machine constructed by (iracmiger a thin tapering 
perforated metallic tube is inserted in the hollow of each cop. 
The cops are then attached to a perforated disk (which con- 



stitutes the lid of a chamber or box) by inserting the protruding 
ends of the tubes into the perforations. The chamber is now 
immersed in the dye-bath and the hot liquor is drawn through 
the cops by means of a centrifugal pump and returned continu- 
ously to the dye-bath. This principle, which is known as the 
skewer or spindle system, is the one on which most modern cop- 
dyeing machines are based. In the so-called “ compact ” system 
of cop dyeing the cops are packed as closely as possible in a box, 
the top and bottom (or the two opposite sides) of which are 
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perforated^ the interstices between the cops being filled up with 
loose cotton, ground cork or sand. The dye liquor is then drawn 
by suction or forced by pressure through the box, thus permeating 
and dyeing the cops. 

Pieces . — Plain shades are usually dyed in the piece, this being 
the most economical and at the same time the most expeditious 

means of obtaining the de- 
sired effect. The dyeing of 
piece goods may be effected 
by running them through the 
dye liquor either at full 
breadth or in rope form. 
The machine in most com- 
mon use for the first method 
is the I^ncashire “ jigger,” 
which is simple in principle 
and is shown in section in 
fig. 3. It consists essentially 
of a dye-vessel constructed 
of wood or cast iron and 
containing loose guiderollers, 
r and r, at the top and 
bottom. Py coupling up the 
Fig. 3.- - Dyc-j igger. roller 11 with the driving gear 

the pieces which are batclicd 
on A are drawn through the dye licjiior and rolled on to B. A 
band brake (not shown in tJie figure) applied to the axis of A gives 
the pieces the reciuired amount of tension in passing through 
the dye-bath. As soon as the whole of the pieces have passed 
through in this way from A to 11, the machine is reversed, and 
roller A draws them back again through the bath in a similar 
way on to roller A. This alternating process goes on until the 
dyeing is finished, when the goods are washed off, squeezed and 
dried. 'Phe jigger is especially useful in cotton piece dyeing, 
one great advantage being that it is suited for what is known 
as a “ short bath,” i.e. a liath containing a minimum amount of 
dye liquor, this being of great importance in the application of 
dyestuffs which do not exhaust wtII, like the direct colours and 
the sulphide cohairs. The padding machine is similar in principle 
to the jigger, the pieces running over lotise guide rolU^rs through 
the mordant or dye solution contained in a trough of suitable 
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shape and size, but on leaving the machine they pass through a 

pair of squeezing rol- 
which uniformly 
\ express the excess of 
^ liquor and cause it to 

Sl ^ hsiih. The padding 

fr\ machine is used more 

//\\ // \\i^ preparing (mor- 

// \\i^ dan ting, &c.) than 

—■— Y — ^ i for dyeing. 

- > m For the dyeing of 

^ ^ * I P^^'Ces in rope form 

I 7 ~ ! -'m/ ^ so - callcil “ dye - 

i ^ i ^ ^ l^eck ” is used, which 

• f/r -: : . ^-1 ^ macliinc of larger 
i ;r dimensions than the 

I : ■ - J ; j jigger. Across the 

I 7 M dy e-l.mth is attached 

. 1 ^ winch W (see fig. 4), 

the pieces, sewn to- 

r ^ gethcr at the ends 

Fig. 4.-Dyc-^'at for Piece Goods. ^ ^ 
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less band, are caused to circulate through the machine, being 
drawn up on the front side of the machine and allowed to drop 
back into the dye liquor on the other. This form of machine is 
particularly suited for the mordanting and dyeing of heavy 
goods. Washing off may be done in the same machine. 

The drying of piece goods is done on steam-heated cylinders 
like those used for the drying of bleached goods (see Bleachinc;). 


The operations which precede dyeing vary according to the 
material to be dyed and the effects which it is desired to produce. 
Loose wool, woollen and worsted yarn and piece goods of the 
same material are almost invariably scoured (see Bleaching) 
before dyeing in order to remove the oily or greasy impurities 
which would otherwise interfere with the penetration of the 
dye solution. Silk is subjected to the process of discharging 
or boiling off (see Bleaching) in order to remove the silk gum 
or sericine. Cotton which is to be dyed in dark shades docs not 
require any preparatory treatment, but for light or very bright 
shades it is bleached before dyeing. Wool and silk are seldom 
bleached before dyeing. Cotton, wool and union (cotton warp 
and worsted weft) fabrics are frequently singed (sec Bleaching) 
l^fore dyeing. Worsted yarn, especially two-fold yarn, is very 
liable to curl and become entangled when scoured, and in order 
to avoid this it is necessary to stretch and “ set ” it. To this 
end it is stretched tight on a specially constructed fnune, placed 
in boiling water, and then cooled. Similarly, union fabrics are 
liable to “ cockle ” when wetted, and although this defect may 
be put right in finishing, spots of water or raindrops will give 
an uneven appearance of a permanent character to the goods. 
To avoid this, the pieces are subjected previous to dyeing to the 
so-called “ crabbing ” process, in whicli they are drawn under 
great tension through boiling water and wound on to perforated 
hollow cylinders. Steam is then blown through the goods and 
they are allowed to cool. 

With respect to the question of colour, w^e meet with two kinds 
of substances in nature, those wliich yiossess colour and those 
w’hich do not. Why this dilfercncc ? The physicist 
says the former are liodies which reflect all the i:oloiired ayehUs- ** 
rays of the spectrum composing white light — if opaque, 
they appear white ; if transparent, they are colourless. I’he 
latter are bodies which absorb some of the sjiectrum rays only, 
reflecting the remainder, and these together produce the impres- 
sion of colour. A black substance is one which absorbs all the 
.spectrum rays. The fundatmmtal reason, however, of this 
difference of action on the part of subsUinces towards light 
remains still unknown. All substances which possess colour 
arc not necessarily dyestuffs, and the question may be again 
asked. Why ? It is a remarkable circumstance that most of 
the dyestuffs at present employed occur among the so-called 
aromatic or l>enzcne compounds derived from coal-tar, and a 
careful study of these has furnished a general explanation of 
the point in question, which briefly is, that the dyeing property 
of a subsUince depends upon ils chemical constitution. Speaking 
generally, tliose colouring matters w'hich have the simplest 
constitution are yellow, and as the molecular weight increases 
their colour passes into orange, red, violet and blue. In recent 
years chemists have begun to regard tlie constitution of nearly 
all dyestufl's as similar to that of (^uinone, and some even believe 
that all coloured organic compounds have a (]uinoiioid structure. 
According to 0. N. Witt, a colourless hydrocarbon, e.g. benzene, 
becomes coloured by the introduction of one or more special 
groups of atoms, which he terms the colour-bearing or chromo- 
phorous groups, e.g. NO.,, - N : N - , ike.. Benzene, for example, 
is colourless, whereas nitro-benzene and azo-benzene are yellow. 
Such compounds containing chromophorous groups are termed 
chromogens, because, although not dyestuffs themselves, they 
are capable of generating such by the further introduction of 
salt-forming atomic groups, r.g. Oil, Nil... 'J'he.se W'itt terns 
auxochromous groups. In this way the chromogen tri-tiiiro- 
benzene, CVIl/NO.,).^, becomes the dyestuff iri-niiro-phenol 
(picric acid), C,5 Ho(NO.,) 3(OII), and the chromogen azo-benzene, 
C,.Hr-N : N'C,.Hr,\s changed into the dyestuff amido-azo-benzem; 
(Fast Yellow), ■(:,H,/N:N'(^^^^^ These two dycstuff.s 

arc typical of a large number which possess either an acid or a 
basic character according as they contain hydroxyl (OH) or 
amido (NIL,) groups, and correspond to the Acid Colours and 
Basic Colours to which referenc^e has already been made. Other 
important atomic groups which frequently occur, in addition 
to the above, are the carboxyl (COOH) and the sulphonic acid 
(HSO;{) groups ; these either increase the solubility of the 
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colouring matter or assist in causing it to be attracted by the 
fibre, &c. In many cases the free colour-acid or free colour-base 
has little colour, this being only developed in the salt. The free 
base n>sanilinG, for example, is colourless, whereas the salt 
magenta (rosaniline hydrochloride) has a deep crimson colour 
in solution. The free acid Alizarin is orange, while its alumina- 
salt is bright red. It may be here stated that the scientific 
classification of colouring matters into Nitro-colours, Azo-colours, 
already alluded to, is based on their chemical constitution, 
or the chromophorous groups they contain, whereas the classifica- 
tion according to their mode of application is dependent upon 
the character and arrangement of the auxochromous groups. 
TJvj question of the mordant-dyeing property of certain colouring 
matters containing (OH) and (COOH) groups has already been 
explained under the head of Artificial Mordant Colours, 

'I'he peculiar property chamcteristic of dyestuffs, as distin- 
guished from mere colouring matters, namely, that of being 
readily attracted by the textile fibres, notably the animal fibres, 
appears thtm to be due to their more or less marked acid or basic 
rliaracter. Intimately connected with this is the fact that these 
fibres also exhibit partly liasic and partly acid characters, due 
to the presence of carboxyl and amido groups, 'fhe behaviour 
of magenta is typical of the Basic Colours. As already indicated, 
rosaniline, the base of magenta, is colourless, and only becomes 
coloured by its union with an acid, and yet wool and silk can be 
as readily dyed with the colourless rosaniline (l)ase) as with the 
magenta (salt). The explanation is tliat the base rosaniline has 
united with the fibre, which here plays the part of an acid, to 
form a coloured salt. It has also been proved that in dyeing 
the animal fibres with mugentii (rosaniline hydrochloride), 
the fibre unites with the rosaniline only, and liberates the hydro- 
chloric acid. Further, magenta will not dye cotton unless the 
fibre is previously prepared, <?.g. with the mordant tannic acid, 
with which the base rosaniline unites to form an insolulde salt. 
In dyeing wool it is the fibre itself which acts as the mordant. 
In the case of the Acid Colours the explanation is similar. In 
many of these the free colour-acid has quite a different colour from 
that of the alkali-salt, and yet on dyeing wool or silk with the free 
colour-acid, the fibre exhibits the colour of the alkali-salt and 
not of the colour-acid. Tn this case the fibre evidently plays the 
part of a base. Another fac t in favour of the view that the union 
between fibre and colouring matter is of a chemic^il nature, is 
that l)y altering the chemical constitution of the fibre its dyeing 
properties arc also altered ; oxycellulose and nitrocellulose, 
for example, have? a greater attraction for Basic Colours than 
cellulose. Such facts and considerations as the.se have helped 
to establish the view that in the case of dyeing animal fibres 
with many colouring matters the operation is a chemical process, 
and not merely a mechanical absorption of the dyestuff. A 
similar explanation does not suffice, however, in the case of dyeing 
cotton with the Direc^t Colours. These are attracted by cotton 
from their solutions as alkali salts, apparently v/ithout decom- 
|K)sition. The affinity existing between the fibre and colouring 
matter is somewhat feeble, for the latter can lie removed from 
the dyed fibre by merely boiling with water. The depth of colour 
obtained in dyeing varies with the concentration of the colour 
solution, or with the amount of some neutral salt, tf.g. sodium 
chloride, added as an assistant to the dye-bath : moreover, the 
d>'c-l)ath is not exhausted. The colouring matter is submitted 
to the action of two forces, the solvent power of the water and 
the affinity of the fibre, and divides itself between the fibre and 
the water. After dyeing for some time, a state of equilibrium 
is attained in which the colouring matter is divided between the 
fibre and the water in a given ratio, and prolonged dyeing does 
not intensify the dyed colour. 

Some investigators hold the view that in some cases the fibres 
exert a purely physical attraction towards colouring matters, and 
that the latter are held in an unchanged state by the fibre. The 
phenomenon is regarded as one of purely mechanical surface- 
attraction, and is compared with that exercised by animal char- 
coal when employed in decolourizing a solution of w)me colouring 
matter. Some consider such direct dyeing as mere diffusion of 


the colouri^ matter into the fibre, and others that the colouring 
matter is in a state of “ solid solution ” in the fibre, similar to 
the solution of a metallic oxide in coloured glass. According to 
this latter view, the cause of the dyeing of textile fibres is similar 
to the attraction or solvent action exerted by ether when it with- 
draws colouring matter from an aqueous solution by agitation. 
Latterly the view has been advanced that dyeing is due to precipi- 
tation of the colloid dyestuffs by the colloid substance of the fibre. 

In the case of colours which are dyed on mordants, the question 
is merely transferred to the nature of the attraction which exists 
between the fibre and the mordant, for it has been conclusively 
established that the union between the colouring matter and the 
mordant is essentially chemical in character. 

From our present knowledge it will be seen that we are unable 
to give a final answer to the question of whether tlie dyeing 
process is to be regarded as a chemical or a mechanical process. 
There are arguments and facts which favour both views ; but 
in the case of wool and silk dyeing, the prevailing opinion in 
most cases is in favour of the chemical theory, whereas in cotton- 
dyeing, the mechanical theory is widely accepted. Probably 
no single theory can explain satisfactorily the fundamental 
cause of attraction in all cases of dyeing, and further investigation 
is needed to answer fully this very difficult and abstruse question. 

The poisonous nature or otherwise of the coal-tar dyes has been 
frequently discussed, and the popular opinion, no doubt dating 
from the time when magenta and its derivatives were 
contaminated with arsenic, seems to be that they are ciuMion, 
for the most part really poisonous, and ought to be 
avoided for colouring materials worn next the skin, for articles 
of food, &c. I t is satisfactory to know that most of the colours 
are not poisonous, but some few are — ^namely. Picric acid, 
Victoria Orange, Aurantia, Coralline, Metanil Yellow, Orange II. 
and Safranine. Many coal-tar colours have, indeed, been 
recommended as antiseptics or as medicinal remedies, e,g. 
Methyl Violet, Auraniine and Methylene Blue, because of their 
special physiological action. In histology and bacteriology 
many coal-tar colours have rendered excellent service in staining 
microscopic preparations, and have enabled the investigator 
to detect differences of structure, iKrc., previously unsuspected. 
In photography many of the more fugitive colouring matters, 
€,g. Cyanine, Eosine, Quinoline Red, are employed in the 
manufacture of ortho-chromatic plates, by means of which the 
colours of natural objects can be photographed in the same 
degrees of light and shade as they appear to the eye — ^blue, for 
example, appearing a darker grey, yellow, a lighter grey, in the 
printed pliotograpli. 

Since the year 1856, in which the first coal-tar colour, mauve, 
was discovered, the art of dyeing has made enormous advances, 
mainly in consequence of the continued introduction of coal-tar 
colours having the most varied properties and suitable for nearly 
ever}’^ requirement. The old idea that the vegetable dyestuffs 
are superior in fastness to light is gradually being given up, and, 
if one may judge from the past, it seems evident that in the 
future there will come a time when all our dyestuffs will be 
prepared by artificial means. 

Authoritiks. — Macqiurr, Hdlot and le Pilour d'Apligny, The 
Art of Dyeing Wool^ Silk and Cotton (Tx)ndon, 1789) ; Bancroft. 
Philosophy of Permanent Colours (2 vols., T.ondon, 1813) ; Bcrthollct- 
Ure, Elements of the Art of Dyeing (2 vols.. Txindon, 1824) ; Chovrcul, 
Recherches chimiqttes sur la teinture (Paris, 1835 1861) ; O’Neill, 
The Chemistry of Calico Printing, Dyeing and Pleaching (Manchester, 
i860) : Dictionary of Calico Printing and Dyeing (Txindon, 1862) ; 
Schiitzenberger, Traitc des matUres colorantes (2 vols., Paris, 1867) ; 
Bolley, Die Spinnfasern und die im Pflanzen- und Thierkorper 
vorkommenden Farbstoffe (1867) ; Crookes, A Practical Handbook 
of Dyeing and Calico-Printing (London, 1874) ; Jarmain, Wool- 
Dyeing (1876I ; O’Neill, Textile Colourist (4 vols., Manchester, 1876) ; 
Calvert, Dyeing and Calico Printing (Manchester, 187^ ; Moyret, 
Train de la teinture des soies (Lyon, 1877) ; O'Neill, The Practice 
and Principles of Calico Printing, Bleaching and Dyeing (Manchester, 
1878) ; Girardin, Matidres textiles et rriatidres tinctoriales (Paris, 
1880) ; Hummel, The Dyeing of Textile Fabrics (London, 1885) ; 
Sansonv, Dyeing (Manchester, 1888) : Witt, Chemische Technolope 
der Gespinnstfasern (Bninswick, 1888) ; Bencdikt and Knecht, 
The Chemistry of the Coal-Tar Colours (London, 1889) : Hurst, Silk 
Dyeing, Printing and Finishing (London, 1802) ; Noelting and 
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Lchnc, Anilinschwarz (Berlin, 1892) ; Knccht, Rawson and lx>ewcn- 
thal. Manual of Dyeing (London, 1908) j Steinlxsck, Bleichen und 
Pdrben der Seide und Halbseide (Berlin, 1895) ; Gardner, Wool- 
Dyeing (Manchester, 1896) ; Rawson, Gardner and l^iycock, A 
Dictionary of Dyes^ Mordants^ &>c. (l/)ndoa, 1901); Gros-Reuaud, 
Les Mordants en teinture et cn impression (Paris, 1898) j Georgicvics, 
The Chemical Technology of Textile Fabrics (l^ondon, 1902} ; 
Paterson, The Science of Colour Mixing (Ix)ndon, 1900) ; Paterson. 
Colour Matching on Textiles (Tendon, 1901) ; Beech, The Dveing 
of Cotton Fabrics (Tendon, 1901) ; Beech, The Dyeing of Woollen 
Fabrics (London, 1902) ; The Journal of the Society of Dyers and 
Colourists (Bradford, i 885 -tc>o 8 ) and the publications of the colour 
manufacturers. (J. J. H. ; E. K.) 

DYER, SIR EDWARD (d. 1607), English courtier and poet, 
son of Sir Thomas Dyer, Kt., was bom at Sharpham Park, 
Somersetshire. He was educated, according to Anthony a Wood, 
either at Balliol College or at Broadgates Hall, Oxford. He 
left the university without taking a degree, and after some time 
spent abroad appeared at Queen Elizabeth^s court, llis first 
patron was the earl of Leicester, who seems to have thought 
of putting him forward as a rival to Sir ('hristopher Hatton 
in the queen’s favour. He is mentioned by Gabriel Harvey 
with Sidney as one of the ornaments of the court. Sidney in his 
will desired that his books should be divided between Fulke 
Greville (Lord Brooke) and Dyer. He was employed by 
Elizabeth on a mission (1584) to the I.ow Countries, and in 1589 
was sent to Denmark. In a commission to inquire into manors 
unjustly alienated from the crown in the west country he did 
not altogether please the queen, but he received a grant of some 
forfeited lands in Somerset in 1588. He was knighted and made 
chancellor of the order of the Garter in 1596. Wifliam Oldys 
says of him that he would not stoop to fawn,” and some of 
his verses seem to show tliat the exigencies of life at court 
oppressed him. He was buried at St Saviour’s, Southwark, on 
the iith of May 1607. Wood says that many esteemed him 
to be a Rosicriician, and that he was a firm lieliever in alchemy, 
lie had a great reputation as a poet among his contemporaries, 
but very little of his work has survived. Puttenham in the 
Arte of English Poesie speaks of ‘‘ Maister Edward Dyar, for 
Elegic most swTete, solempne, and of high conceit.” One of 
the poems universally accepted as his is “ My Mynde to me a 
kingdome is.” Among the poems in England's Helicon (i(ioo), 
signed S.E.D., and included in Dr A. B. Grosart’s collection 
of Dyer’s works {Miscellanies of the Fuller Worthies Library, 
vol. iv., 1876), is the cliarming pastoral ‘‘My Phillis hath the 
mominge sunne,” but this comes from the Phillis of Thomas 
Lodge. Grosart also prints a prose tract entitled The Prayse 
of Nothing (1585). The Sixe Jdillia from Theocritus, reckoned 
by J. P. Collier among Dyer’s works, wxTe dedicated to not 
written by, him. 

DYER, JOHN {c. 1 700-17 58), British poet, the son of a solicitor, 
was born in 1699 or 1 700 at Aberglasney, in Carmarthenshire. 
He was sent to Westminster school and was destined for 
the law, but on his father’s death he began to study painting. 
He wandered about South Wales, sketching and occasionally 
painting portraits. In 1 726 his first poem, Grongar Hill, appeared 
in a miscellany published by Richard Savage, the poet. It was 
an irregular ode in the so-called Pindaric style, but Dyer entirely 
rewrote it into a loose measure of four cadences, and printed it 
separately in 1727. It had an immediate and brilliant success. 
Grongar Hill, as it now stands, is a short poem of only 150 lines, 
describing in language of much freshness and picturesque charm 
the view from a hill overlooking the poet’s native vale of Towy. 
A visit to Italy bore fruit in The Ruins of Rome (1740), a descrip- 
tive piece in about 600 lines of Miltonic blank verse. He was 
ordained priest in 1741, and held successively the livings of 
Calthorp in Leicestershire, Belchford (1751), Coningsby (1752), 
and Kirby-on-Bane (1756), the last three being Lincolnshire 
parishes. He married, in 1741, a Miss Ensor, said to be descended 
from the brother of Shakespeare. In 1757 he published his 
longest work, the didactic blank-verse epic of The Fleece, in four 
books, discoursing of the tending of sheep, of the shearing and 
preparation of the wool, of weaving, and of trade in woollen 
manufactures. The town took no interest in it, and Dodsley 
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facetiously prophesied that “ Mr Dyer would be buried in 
woollen.” He died at Coningsby of consumption, on the 15th 
of December 1758. 

His poems were collected by Dodsley in 1770, and by Mr Edward 
Thomas in 1903 for the HV/.vA Library, vol. iv. 

DYER, THOMAS HENRY (1804-1888), English historical and 
antiquarian writer, was born in London on the 4th of May 
1804. He was originally intended for a business career, and for 
some time acted as clerk in a W’est India house ; but finding his 
services no longer required after the passing of the Negro Emanci- 
pation Act, he decided to devote himself to literature. In 1850 
he published the Life of Calvin, a conscientious and on the whole 
impartial work, though the character of (alvin is somewhat 
harshly drawn, and his influence in the religious world generally 
is insufficiently appreciated. Dyer’s first historical W'ork was 
History of Modern Europe {i^Gi-iS6^; 3rd eel. revised and 
continued to the end of the 19th century, by A. Hassall, J901), 
a meritorious compilation and storehouse of facts, but not very 
readable. The History of the City of Rome (18^5) down to 
the end of the middle ages was followed by the History of the 
Kings of Rome (1868), which, upholding against the German 
school the general credibility of the account of early Roman 
histor>% given in Livy and other classical authors, was violently 
attacked by J. R. Seeley and the Saiurday Revietv, as showing 
ignorance of the comparative method. More favourable opinions 
of the work were, expressed by others, but it is generally agret'd 
that the author's scholarship is defeclive and that his views are 
far too conservative. Roma Rcgalis (1872) and A Plea for Livy 
(1873) were written in reply to his critic's. Dyer fre(]uently 
visited Greece and Italy, and his topographical works are 
probably his best; amongst these mention may be made of 
Pompeii, its History, Buildings and Anlif/uities (r867, new (?d. 
in Bohn’s llluslraled Library), and Ancient Athens, its History, 
Topography and Remains (1873). His last pul.>lication was On 
Imiiative Art (1882). lie (lied at. Bath on the 30th of Januarv 
1888. 

DYMOKE, the name of an English family holding the ollicc 
of king’s champion. The functions of the champion were to ride 
into Westminster Hall at the coronation banqiud., and challenge 
all comers to impugn the king's title (see Champion). The 
earliest, record of the ceremony at the cxironation of an English 
king dates from the accession of Riidiard 11 . On this occasion 
the champion was Sir John Dymoke (d. 1381), who held the 
manor of Scrivelsby, Lincolnshire, in riglit of his wife Margaret, 
granddaughter of Joan laidlow, who was the daughter and 
co-heiress of Philip Marmion, last Baron Marinion. 'J'he Mar- 
mions claimed descent from the lords of h'ontcnay, hereditary 
champions of the dukes of Normandy, and held the castle of 
Tamworth, lA'icestcrshin^, .and the manor of Scrivelsby, l.incoln- 
shire. The right to the champi()nshi|) was disputed with the 
Dymoke family by Sir Baldwin de T'Veville, lord of Tamworth, 
who was descended from an elder daughter of Philip Marmion. 
The court of claims e\Tntually decided in favour of the owners 
of Scrivelsby on the ground that ScTivTlsby was held in grand 
serjeanty, that is, that its tenure was dependent on rendering 
a special service, in Ibis case the championship. 

Sir Thomas Dymoke ( 1428 ?-i47 1 ) joined a Lancastrian 
rising in 1469, and, with his brother-in-law Richard, Lord Will- 
oughby and W'elles, was beheaded in 1471 by order of Edward IV. 
after he had been induced to leave sanctuary on a promi.se of 
personal safety. The estates were restored to his son Sir Robert 
Dymoke (d. 1540), champion at the coronations of Richard III., 
Henry VII. and Henry VIII., who distinguished himself at the 
siege of Tournai and became treasurer of the kingdom. His 
descendants acted as champions at successive cororwtions. 
I-ewis Dymoke (d. 1820) put in an unsuccessful claim Iniforc the 
House of Lords for the barony of Marmion. His nephew Henry 
(1801-1865) was champion at the coronation of George IV. 
He was accompanitrd on that oc('a.sion by the duke of Wellingt on 
and T-ord Howard of Effingham. Henry Ih’moke was created 
a baronet ; he was succeeded by his brother John, rector of 
Scrivelsby (1804-1873), whose son Henry Lionel died without 
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issue in 1875, when the baronetcy became extinct, the estate 
passing to a collateral branch of the family. After the coronation 
of George IV. the ceremony was allowed to lapse, but at the 
coronation of King Edward VII. H. S. Dymoke bore the standard 
of England in Westminster Abbey. 

DYNAMICS (from (Hr. 8vi/a/its, strength), the name of a branch 
of the science of Mechanics The term was at one iimt 

restricted to the treatment of motion as affected by force, being 
thus opposed to Statics, which investigated equilibrium or 
conditions of rest. In more recent times the word has \yetn 
applied comprehensively to the action of force on bodies either 
at rest or in motion, thus including “ dynamics ** (now termed 
kinetics) in the restricted sense and statics.” 

Analytical Dynamics. — The fundamental principles of 
dynamics, and their application to special problems, are ex- 
plained in the articles Mechanics and Motion, Laws of, where 
i)rief indications are also given of the more general methods of 
investigating the properties of a dynamical system, independently 
of the accidents of its particular constitution, which were inaugur- 
ated by J. L. Lagrange. These methods, in addition to the unity 
and breadth which they have introduced into the treatment 
of pure dynamics, have a peculiar interest in relation to modern 
physical speculation, which finds itself confronted in various 
directions with the problem of explaining on dynamical principles 
the properties of systems whose ultimate mechanism can 
at present only be vaguely conjecltired. In determining the 
properties of such systems the methods of analytical geometry 
and of the infinitesimal calculus (or, more generally, of mathe- 
matical analysis) are necessarily employed ; for this reason the 
subject has been named Analytical Dynamics. The following 
article is devoted to an outline of such portions of general dynami- 
cal theory as seem to be most important from the physical point 
of view. 

1. General Kqualions of Impulsive Motion. 

The systems contemplated hy Lagrange arc composed of discrete 
particles, or of rigid bodies, in finite number, connected (it may be) 
m various ways by invariablt; geometrical relations, the funda- 
mental postulate being that the position of every particle of the 
system at. any lime can be completely specified by mean?? of the 
instantaneous values of a finite number of independent variables 
qi, q^y..qny each of which admits of continuous variation over a 
certain range, so that if ;r, r, z be the (Cartesian co-ordinates of any 
one particle, we have for example 

y=<to., s=4c., . . (I) 

where the functions / differ (of course) from pjirticle to particle. 
In modem language, the variables ^j, ... r/«, arc generalized co- 

ordinates .serving to specify the configuration of the system ; their 
derivatives w'ilh respect to the time are denoted by and 

are called the generalised components of velocity. The continuous 
sequence of configuration.s assuim^d by the system in any actual or 
imagined motion (subject to tlie given connexions) is called the 
path. 

h'or the jmrpos(?s of a connected outline of the whole subject it 
is convenient to deviate .somewhat from the historical order of 
Imnuimlvm ^h^velopment, and to begin with the consideration of 
motiom» i^pitlsive motion. Whatever the actual motion of the 
system at any instant, \ve may conceive it to be generated 
instanianernisly from rest by the ai)]dication of proper impulses. 
On this ^’iew we have, if ,r, r, z be the rectangular co-ordinates of any 
particle wi, ‘ 

. , (2) 

where X', Y', Z' are the components of the impulse on m. Now' 
let 64, 6v, bz be atiy intinitesiiual variations of x, y, z which arc con- 
.sisleiit w'ith the connexions of the system, and let us form the 
equation 

+ ffbij + + Y'by + Z'ds), (3) 

where the sign S indicates (as throughout this article) a summation 
extending over all the particles of the system. To transform (3) 
into Jin e<juatioii involving the variations Sq^,... of the generalized 
co-ordinates, we have 

. (4) 

and therefore 

-f s= ( Aii^i 4* Ajgj'g 4* . . . 


where 
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If we form the expression for the kinetic energy T of the system, 
we find 


2T=Sm(*“4*ir*4-4*)=Aii4i>4-Aaa5),*4-...4-2Ai2^iya4-... (8) 

The coefficients A„, A.jg,... Ajj,... are by an obvious analogy called 
the coefficients of inertia of the system ; they are in general functions 
of the co-ordinates q^, ... . The equation (6) may now be written 


2m(z82e 4- 4* ids) =^^14-0^8924* ... . (9) 

This may be regatded as the cardinal formula in Lagrange's method. 
For the right-hand side of (3) wc may write 

S(X'«a!4-Y'«y4 Z'd2) = Q'i«7, 4-Q'a«^2 4- (to) 

where 

«.„2(x*+y|+z'|). . . (..) 

The quantities Q,, Qa, ... are called the generalized compements of 
impulse. Comparing (9) and (10), wc have, since the variations 
are independent, 

W'_o, ST_ 




These are the general equations of impulsive motion. 
1 1 is now usual to w'l ite 
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The quantities pj, p.^,.., represent the effects of the several com- 
ponent impiilsf\s on llio system, and are therefore called the general - 
iscd component.^ of momentum. In terms of them W'c have 

SmCida? 4* sfc) St 4.^55^24-... • Ch) 

Also, since T is a homogeneous quadratic function of the velocities 

^1, , 

2 T=sp,^i 4 'Pa^a + ( ^ 5 ) 


This follow.s independently from (14), assuming the .sjwcial variations 
bx =s ddtf &c., and therefore bq^ ^ tj^dt, bq^ - .... 

Again, if the values of the velocities and the momenta 
in any other motion of the system through the same con- 
figuration Ik? distinguished by ficcenlSjWe have the identity 

Ai'i+yrf '*+ (><■>) 


each .side lx?ing equal to the symmetrical e.\pression 

+ A22<la^^2+ ••• + Aj2(<^i^'2 +^^W+ (^ 7 ) 
1'Iie theorem (16) leads to some important reciprocal relations. 
Thus, let us suppose that the momenta />i, /»2, ... all vanish with 
the exc(?ption of p^ and similarly that the momenta />'], /’2>*‘* 
vanish except p\. We have then 

: ;/o (18) 


The interpretation is simplest when the co-ordinates q^ q^ are 
both ol the same kind, e.g. both lines or both angles. We may 
then conveniently put pi = p\t and assert that the velocity of the 
first type due to an impulse of the second type is equal to tlie velocity 
of the second type due to an equal impulse of the first tyj)e. As an 
example, suppose wc have a chain of straight links hinged each to 
the next, extended in a straight line, and free to move. A blow 
at right angles to the chain, at any point P, will produce a certain 
velocity at any other point Q ; the theorem asserts that an equal 
velocity will be jnoduced at P by an ecpial blow at Q. Again, an 
impulsive couple acting on any link A will produce a certain angular 
velocity in any other link B ; an equal couple applied to B will 
produce an equal angular velocity in A. Also if an impulse F applied 
at P produce an angular velocity w in a link A, a couple Fa applied 
to A will produce a linear velocity ma at 1 *. Historically, we may 
note that reciprocal relations in dynamics wrere first recognized by 
H. L. F. Helmholtz in the domain of acoustics ; their u.se has been 
greatly extended by Lord Rayleigh. 

The equations (13) determine the momenta />i, />2,... as linear 

functions of the velocities Solving these, we can express 

tfi, tfs.... as linear functions of p^, p^ The ^suiting 

equations give us the velocities produced by any given • 

s)^tcm of impulses. Further, by substitution in (8),”i®™?®' 
we c-an express the kinetic energy as a homogeneous” 
quadratic function of the momenta />!, />2f.. The kinetic energy, 
as so expressed y will be denoted by T' ; thus 

2 T'=A\^)i» 4 -A' 28 Pa“ 4 -... 4 - 2 A\ 9 p.p 2 +.-. (19) 

where A\j, A',*,... A'jj.... are certain coefficients depending on the 
configuration. They have been called by Maxwell the coefficients 
of mobility of the system. When the form (19) is given, the values 
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of the velocities in terms of the momenta can be expressed in a re- 
markable form due to Sir W. R. Hamilton. The formula (15) may 
be written 

;»i7i+7^!tfa+-=T + T\ . . . (20) 

where T is supposed expressed as in (8), and T' as in (19). Hence 
if, for the moment, we denote by a a variation affecting the velocities, 
and therefore the momenta, but not the configuration, we have 

+ 4a*;*2 + ■ • • = + 

In virtue of (13) this reduces to 

tf i®/*i + 3a^/'a + ■ ■ ■ = + ";^*^*s* 


(21) 


(22) 


^1- 


(23) 


Since «/>j, may be taken to be independent, we infer tha' 

0T' . 

■®i’ 

In the very remarkable exposition of the matter given by Janies 
Clerk Maxwell in his ILlcctricity and Magnetism^ the IJaniiltonian 
expressions (23) for the velocities in terms of the impulses aie 
obtained directly from first principles, and the formulae (13) are 
then deduced by an inversion of the above argument. 

An important modilicaiinn of the above process was introduced 
by E. J. Routh and Lord Kelvin and 1*. G. Tait. Instead of ex]>ress- 
, ing the kinetic em?rgy in terms of the velocities alone, 
^ or in terms of thcr momenta alone, we may express it in 
terms of the velocities corres^ionding lo some of the co- 
ordinates, say r/,, and of the momenta cornr- 

sponding to the remaining co ordinates, which (for the .sake of dis- 
tinction) we may denote Iiy x, x^ Tlius, T being ex]iressed 

as a homogeneous quadratic function of 7^, Xi ic X*. - -i 
the momenta corresponding to the co-ordinates Xi X*f* niny be 
written 

T'T „ oT , . 

If*-' '■•"7 f ^ ~ ^ 

('K <’X (-X 

The.sc equations, wdien written out in full, deterrmine x, x'» X*i ••• 
as linear functions of 7|> V-ii * now consider 
the function 

U T -KX-^'x'-^y-..., • ■ • (-5) 

$iip})Osed expressed, by means of the above relations in terms of 
^11 ^2»- - flimt K, k\ Performing the operation h on both .sides 

of (25), w'c have 

.... <>71 ^ ...= ^. 071 t... t.7Tax+.. 

fvy, Vk (.71 i'x 

- kBx -xSi:- . (26) 

where, for brevity, only one term of each type has been cxliibitf^d. 
Omitting the terms which cancel in virtue of (24), we have 


0R, 




ST. 


Since the variations 57 j, Sr/a, ... 
independent, w'c have 

_ c 7 r_ 0 U 
<*h 

, . 0R 

and 


. (27) 

3ic, 5 k', Sk",.,. may be taken to I»e 


:^0T^0R 
riQa cq.^ 


0R 


0R 


. (28) 

. (29) 

An important property of the present transformation is that, 
when expressed in terms of the new variabl(?.s, the kinetic energy is 
the sum of two homogeneous quadratic functions, thus 

.... (30) 

the velocities 7,, 73,... alone, and K the 
alone. For in virtue of (29) we have, from 


where involves 
momenta k, k', k",.. 

(25). 


V 0* 


+ *??■* ■* &*" 




(30 


Maximum 


and it is evident that the terms in R wdiich are bilinear in respect 
of the two sets of variables ^/i, ^2, ...7m and k, k', k^, ... will dis- 
appear from the right-hand side. 

It may be noted that the formula (30) gives immediate proof 
of two important theorems due to Bertrand and to l^rd Kelvin 
ro.spcctively. Let us suppose, in tin? first place, that 
the system is started by given impulses of certain types, 
but is otherw’Lse free. J. L. F. Bertrand's tlieorein Is to 
minimum effect that tlie kinetic tuicrgy is greater than if by 
auergy* impulsirs of the remaining types the system wxtc con- 
strained to tiiko any other course. \Vc may siippo.se the co-ordinates 
to be so chosen that the constraint is expressed by the; vanishing 

of the velocities ^j, <^o,... whilst the given impulses are k, k', k* 

Hence the energy m the actual motion is greater than in the 
constrained motion by the amount @. 


Again, suppose that the system is started with prescribed velocity 
components 71, #>,«, by moans of proper impulses of the corre- 

sixwiding types, but is otherwise free, so that in the motion actually 
generated wx have k- o, k' ^o, and therefore K = o. The 

kinetic energy is therefore less Ilian in any otlier motion consistent 
with the prescribed velocity-conditions by the value which K 
iussumes when k, k', k'', ... repiesent the impulses clue to the 
constraints. 

Simple illustrations of these theorems iin; afforded by the chain 
of straight links already employed. Thus if a point of the chain 
be held fixed, or if one or more of the joints be made rigid, the 
energy g<;nerated by any given impulsc.s' is less than if the chain 
had possc.ssed its former freedom. 

2. Coutinuons Motion of a System. 

We may jiroceed to the continuous motion of a system. The 
equations of motion of any particle of the system are of t lie form 

?«;»• = \ , wj) - y, m'z . . ( 1 ) 

Now let X -j- 5,v, y + 5v, z -I- Sz be tlie ro ordinates of m in an 3' ^ 

art)itrar3' iiioliun of the system differing inlinitcdy lit tle, * 

from the actual motion, and let 11s form the ecjualidn equatlouM. 

-m(Ui5ji* + i/5jy-| s5i) = 2;(X5iC + Y5y-f'Z5i), . (2) 

I..agrangc?'s investigation consists in the transformation of (2) into 
an equation involving the indepi mltiit variations 57|, Sr/o, ...5f/„. 

It is iinportaiil to notice that the symbols 5 and d/dt are coni- 
mulative, since 


Hence 


£m(£8x + ySy + afc) = + ^8^ -f 

- 2:?«(3 5.c 4 ^5// + £5.:) 

= I • ) - 5T, . 


(.0 


iA) 


by § 1 (14). The last member may be wriiten 
+Pi^i +Pzdf}.^ + • • . 

0T, rT.. FI' . . 

- .- on , - -—Off. - . . . 072 - 072 "• • • • \5} 

(7, rtf rvy., f'7» 

Ib'iicc, omitting the terms wliicli cancel in virtue ot § i (m), we 
find 


+ pSy + sdz) - ^ ^ ^ I ( A - 

For the right-hand side of (2) w'e have 

2!(X5.r + Y5y 4 Z52) = t^]57i + Q2^3a » • 


4-.. 


w here 




(f>) 


(7) 

18) 


The cpiantilies (Jj, Q2, ... are called the generalized components nf 
force acting on the sysUan. 

Comparing (f)) ami (7) \vr find 

Pi jf'a ^‘*2* • (‘^) 

iiffl n/u 

or, restoring tht; values ol /',, p.^, . 

^71 **’ TYa 

These are Lagrange’s general equations of motion. Their number 
is of course equal to that of the co-ordiiurti s 7,, 7,, ... lo be diderinined. 

Analytically, the above j.>root is that given by Lagrange, but 
the lerniimilogy eivqiloyetl is of much more recent date, having 
been first introduced by Lord Kelvin and I*, (i. Tait ; it has greatly 
promoted the physical application of the subject. Another proof of 
the equations (10), by (linrt transformation of co ordiiiate.s, has 
been given by Hamilton and independeniiy by otluir writers (see 
MKCifANics), but the variational method of l.a/rrange is that which 
stands in closest relation to the sul>sec|!ient d«*vciojunents of the 
subject. TIu! chapter of Maxwell, already referred to, is a most 
instructive commentary on the .subject from the ph3"sic.'d point ol 
view, although the proof there attermpted of the e<|uatioiis (10) is 
fallacious. 

In a •* conservative sysft;m '' the work which w'ould have to be 
done by extraneous forces to bring the system irom rerst in .some 
.standard configuration to rest in the configuration (71, 72t..- 7«) 
is Independent of the path, and may therefore lie regarded as a 
definite function of 7,, 73, ... 7„. Denoting this function (Hie potential 
energy) by V, wc have, if there be no (ixt.'-aneous force on tlie system, 

S(X52J4-Y574-Z52)= -5V, . . . (>0 


and therefore 


(<1 cjs 


( 12 ) 
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Hence the typical Lagrange's equation may be now written in 
the form 

d/wr\ c)v , , , , X 

jiWr) dtr'Wr' 

or, s^’uin, 

A---^(V-T). . . . (>4) 

1 1 has been proposed Helmholtz to give the name kinetic potential 
to the combination V - T. 

As shown under Mj£CUAnics, § 22, we derive from (10) 

•••, . • • (»5) 

a. id therefore in tlie case of a conservative system free from ex- 
traneous force, 

4 t + V)=0 or T l-V=ooiiat., . (i6) 

iU 

which is the equation of energy. J^br exanqiles of tlie application 
of tht; formula (ij) see TilKt HANics, § 22. 

3. Constrained Systems. 

U h.is so far been assumed that tlie geometrical relations, if 
any, whicli exist between the various parts of the sy.slcm 
Case of g j J.Q jy contain t explicitly. 

'I'he extension of Lagrange's t'lj nations to the case of 
reMfioos. .. y^j-ying relations " of the tyi>e 

y-Ai:.. I Ac., . (1) 

was made by J. AI. T-. Vieille. We now l:avc 

+ Ac., . (2) 

Viji ' ' 

+ 1 • . (3) 

c<^i cg^ 

so that the expression § 1 (8) for the kinetic energy is to be replaccxl 
by 

2T.-' o«-r 2a|(^ + *20 ^}^+ ... 4 A^/z-r-l ... i- + (4) 

where 




„ (fx rx , (.y vp , es 1 I ■ * 

ttr -iWI-! "I "T 1‘~. »■ I 

\,t)t t'fjr Vi. air Vtvqri J 

and the forms of A^r, A„ are as given by § 1 (7). It is to be re- 
nieinbered that the coetficients Oy, a,, a.^, Ajj, ... Ai^... will in 

general involve t explicitly as well as implicitly through ihe co- 
ordinates ^/j, ^a, ... . Again/we find 

+ y^y + iSc) = + Ai/yj A + . . . )^i 

■» {a., A.ji 7 i -t A2272 -t- . . . )oth • 


It is to be re- 


fiT* 






liccome 

m[x - 2^y - - y#) = X, m{y + 2^ - y^ + xi) = Y , wj? = Z, ( I 2 ; 

and + . . (13) 

If wo suppose ^ adjusted so as to maintain ^==0, or (again) if wo 
siipjKisc the moment of inertia 1 to be infinitely great, we obtain 
the familiar trquations of motion relative to moving axes, viz. 

m(dS-2ciiy-ciiV;)=sX, m(y+2««fc- w®y)=y, . (14) 

where u has been written for Those are the equations which 
we should have obtained by api>lying Lagrange's rule at once to 
the form Ilia 

2T = ?a(sc® + jJ® + s®) + 2mta{xy - yx) -t- mw®(a!® + y®), . (15) 

which gives the kinetic energy of the particle referred to axes rotating 
with the constant angular velocity w. (Sec Mkchanics, § 13.) 

More generally, let 11s suppose tliat wc have a certain group of 
co-ordinates x> x\ who.se absolute values do not affect the 

(rxpression for the kinetic energy, and that by suitable forces of the 
corresponding types tlie vclocity-compommts x, x\ main- 

tained constant. The remaining co-ordinates being denoted by 
^lu • <7ni we may write 

2T ^ JS + To + 2(oi^, + oj^a + . . .)x + 2(a V/i + o.'^^ 4 - . . + ... , ( t6) 
where IS is a homogeneous quadratic function of the velocities 
9 \i fypt- (*!)* whilst To ^ homogeneous quadratic 

function of the velocities x» ii't ii'f - alone. The remaining terms, 
which are bilinear in re.spect of the two sets of velocities, are in- 
dicated more fully. The formulae (10) of § 2 give n equations of 
the type 


=p, 3^1 47^78+..., . . . (b) j 

wlicre /V is delimd ns in § i (13). The derivation of Lagnuige's 
ei] nations then follow.s ^•.\ilctly as before. It is to be noted that 
the equation § 2 (13) does not as a rule now hold. The proof in- 
x'olvecl the assumption that T is a homogeneous quadratic function 
of the velocities 71, 

It has been pointed out by R. B. Hayward that Vieille’s case can 
b<r brought under Lagrange's by introducing a new co-ordinate (x) 
in place of /, so far iis it appears exqdicitly in the relations (i). Wc 
have tlieii 

2T=OoX»^ 2(ai<b + a-i^i+ ■•)X + A.^/a®4- ... I -Ajaf/ji/g i . ( 7 ) 

The equations of motion will be as in § 2 (10), with the additional 
equation 

(8) 


where X is the Jofco corresp«Jiuling to tlur co-ordinate x- AVe may 
suppo.se X to be adjusted so as to inalo? x-^i remjiining 

ef|iiations notliing is altered if we write t for x before, instead of 
alter, the differentiations. The reason why the equation § 2 (15) 
no longer holds is that wc should require to add a term Xx on the 
right-hand side ; this represents the rate at which work is being 
done by the constraining forctw rcHjuired to keeji x constant. 

A.S ah example, let .v, y, e be the co-ordinates of a particle relative 
to axes fixed in a solid which is free to rotate about the axis of s. 
If 0 f.>e the angular co-ordinate of the solid, wc find without difficulty 

2T«w(.r®+ i/®4-4®)4-20m(ap^-y*)4- (l4-m(a!»+y»)}^. . (9) 

where I is the moment of inertia of the solid. The equations of 
motion, viz. 

(ft ^ S ' dt- dy (jy~* * dt di & "" 

, d oT c'T - 




^Ws+-- 07) 

where 



These (|iian titles (r, s) an^ siiliject to tlu? relations 

(r, 5) - (5, r), (r. f) o. . . (19) 

The remaining dynamical equations, ecpial in number to the co- 
ordinates Xi x\ x""* • • » yield expressions for the forces which 
must be ajqdied in order to maintain the velocities Xi 
constant ; they necid not be written down. H we follow tlio method 
by which the equation of energy was cstablish(.‘d in § 2, tlie equations 
(17) lead, on taking account of tin; relations (19), to 

^(® - To) - Q,ry| 4- y.y/.» 4- ... 4 (J ,,7,, , . . (20) 

or, in ca.se the forces Qr depend only on the co-ordinate.s 7,, 73, ...yn 
and are conservative, 

1S4-V-T„.- const. . . . (21) 

'file conditions that the cxjuatioiis (17) .slioiild be satisfied by zero 
I values of the velocitii;s 7,, 72,... 7„ 


or in the case of conservative forces 

|;(V-T.).o. . . . (23) 

i.c. the value of V - Tq must be stationary. 

'Wc may ajqily this to the case of a system whoso configuration 
relative to axes rotating with constant angular velocity {ta) 
is defined by means of the n co-ordinates 7,, q^y..,q^. « ^ ^ j 

This is important on account of its bearing on the kinetic ^ 

theory of the tides. Since the Cartesian co-ordinates 
Xy y, z of any particle m of the system relative to the moving ax(^s 
are functions of 7,, 7*, ...7„, of the form § i (i), wc have, by (15) 

2®-2:m(i®4-y®4-^®). 2To-w®^m(;r®4-y®), . (24) 

• • • ‘"5) 

wlience 

[fy s) = 2u.'Zfnl ~^ , . , (26) 

v{g§t 7r) 

The conditions of relative equilibrium arc given by (23). 

It will be noticed that this expression V - T*, which is to be 


The conditions of relative equilibrium arc given by (23). 

It will be noticed that this expression V - T*, which is to be 
stationary, difiers from the true potential energy by a term w'hich 
represents the potential energy of the system in rcilation to fictitious 
“ centrifugal forces.” Tlie question of stability of relative equili- 
brium will be noticed later (§6). 

It should be observed that the remarkable formula (20) may in 
the present case be obtained directly as follows. From (15) and 
(14) wc find 

^ -= + T.) + «. s«(.ir}> - yH) 

= |(»-TJ+».S(*Y-yX). . . (27) 


00 
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This must be equal to the rate at which the forces acting on the 
system do work, viz. to 

«S(«Y - yX) + Q,$, + + . . . + Q^,. 

where the first term req^resonts the work done in virtue of the 
rotation. 

We have still to notice the modifications which Lagraugtr’s 
- equations undergo when the co-ordinates 7,, 

atoned ^ independently variable. In the first place, 

supposc thciu conticctcd by a number m (^ w) 
of relations of the type ' 

A(<. 9„ 9», ...</») =0, Bit, q^, g„....g^)^o, &c. (28) 

These may be interpreted Jis introducing partial constraints into 
a previou.sly free system. The variations w/.j, in the ex- 
pressions (6) and (7) of § 2 wfiich are to be equated are no longer 
independent, but are subject to the relations 

&c. (29) 


Introducing indeterminate multi]»liers X, fi one lor t\ach of these 

equations, we obtain in the usual manner n equations of the type 

d()T 0 T ‘ . 

*ri~ ' — “ Qr "t Xi- ■■ ■+■ /A;- ■ 

dt(}^r Cijr Vqr (^Jr ’ 


in place of § 2 (10). Tlujse equations, !ogotlu?r with (28), serve 
to determine the n co- ordinates ^/j, </.j, ...7,, and the m multipliers 
X, / 4 , .... 

When t docs not occur exjilicitly m the ndations (28) the sy.steiii 
is said to be holonomic. The teriii e. ^inotes the existence of inti‘gral 
(as opposed to differential) relations betwi^en tlie co-ordinates, 
independent of the time. 

Again, it may happen that although there are no pn^seribed 
relations between the co-ordinates yt-t from the cir* 

ciimstanccs of the problem certain geometrical conditions are im- 
posed on their variations^ thus 


Aifif/i + AgS^jj 1 ... =0, + TtAy.jH ... o, ttc., (31) 


whore the coefficients are functions of ly,, q^^,.,qn and (po.ssibly) of £. 
It is assumed that thes(^ e(j nations are not iulegrable as regards the 
varialdes otherwise, we fall l)ack on the previous con- 

ditions. Cases of the i)restmt ly|)e arise, lor instance, in oidinary 
dynamics when we have a solid rolling on a (fixed or moving) surface. 
TIu; six co-ordinates which .serve to .specify the position of the solid 
at any in.staiit are not subject to any ncc<.*s.sary relation, but ilit? 
conditions to be satisfied at llu! point of contact impose three con- 
ditions of the form (31). The general e<| nations of motion anr 
obtained, as before, by tlu; nu?thod of indeterminate multi] )liers, 
thus 


y cT ?;T 
dt' dfjr dq. 


= Qr + '1 gbr + • • • . 


■ ( 3 -i) 


The co-ordinates <7i, £*>nd the indeterminate multipliers 

X, fly..., are determined by these equations and by the velocity 
conditions corresponding to (31). When / do(;s nol apja-ar explicitly 
in the coefficients, these velocity-conditions take the forms 


AiiZi + Aaf^.yl ... --o. ... o, A'C. (33) 

Systems of this kind, where the relations (3J) are not integrablc, are 
called non-holonomk . 


4. Jlamilionian Equations of ^Jotion. 

In tlic Hamiltonian form of the equiitions of motion ol a con- 
servative sysbjni with unvarying reflations, the kinetic eni;rgy is 
supposed expressed in te’rins of the momcHia />j, p.^y ... and the co- 
ordinates ^2, ... , as in § 1 (19). Since the syinljoi 5 now denoll^s 
a variation extending to the co-ordinates us well as to the momenta, 
wc mu.st add to the la.st membtfr of § i (21) term.s of the types 

+ (I) 

pq, rqi ' 


Since the variations 5 /?„ taheii to be inde- 

pendent, we infer the equatirms § 1 (23) as Ijcforc, together with 


rr 

a^i cq^ i'q.i 

Hence the Lagrangian equations § 2 (14) transform into 


1 f we wTile 


tiqi c^a 

llrrr + V, . 


(2) 

( 3 ) 

( 4 ) 


so that H denotes the total energy of the system, supjiosed cxpres.stfd 
in terms of the new varial>los, we get 


r'ly* 


If to these we join the equations 

. c-ll . _ 
»J=^> 'A- 


'dpi' 


( 5 ) 


which follow at once from § 1 (23), since; V does not involve. />,, />2, 
wt; obtain a complete system of differential equations of the first 
order for the determination of the motion. 

The equation of eimrgy is verified immediately by (5) and ((>), 
since these make 


dH_dH. ril 

dt vpi 


Aj+...+ 



JiH. 


...- 0 . 


( 7 ) 


The Hamiltonian transformation is extended to tin- east; of 
varying relations as lollow's. Instead of (4) we W'rite 


•fpjj^.2+ ... - T-f V, . . . (1^) 


and imagine 11 to be (;xpre.ssed in terms of the momenta /)j, 
the co-ordinates q,^^ and tht; time. Vhe internal forces of 
the system are assumed to be conservative, with the potcfutial 
energy V. l*er forming the variation 5 on both sides, we find 


611 — 7 | 5 y>, 4 - ... 


fry, fvy, 


( 9 ) 


terms wdiicli cmicel in virtue of the definition of p,, p.j, ... I)eiug 
omitted. Since 3 p,, fip.j, ...» Sf/,, bq»,... may be taken 1(» be inde- 
jiendeiit, we infer 


and 


Vi^- 


rn 

cpi 


<h 


in 

fpa’ ■ ■ ’ 


/ (T V'..::: 


ill 

fry/ 


;.-.(T- v)=-. 


oil 


■ (J<>) 


. (n) 


It lollow's from (11) tliat 

in 

/V - 


I’ll 




- 


The (equations (10) and (12) hav(‘ ihi; same foim as aljove, hut II 
is no longer equal to ilur energy of tlie system. 


3. Cyclir Systrnis. 


A cyclic or gyrostatic system is char.icterized by the following 
properties. In tin; first jdacf*, the kimdie emrrgy is not aifected if 
we alter the absolutt; values of certain of the co-ordinat»;s, wliich 
we will dtmole by Xt x\ x""?**** provided the remaining co-oifiiiiates 
f/i, q.., ... f/,» and the velocities, including of course the velocities 
X» X * uiKilleriul. Secomlly, tluuc are no forci^s acting 

on lh(‘ .system of tlie types x. X » X*> ••• • This case arises, lor '.example, 
when tb<‘ system includes gyrostats wdiieh are frei^ to rotab‘ aiioiil 
their axes ilie co-ordiiiate.s x. x'l x"") hcirig th(; aiigulai co- 

ordinates of the gyrostats relatively to their Irames. Again, in 
l-lieorelical hydroilyiiamics we liave the ]>rohlem of moving .solids 
in a friclionless li(]iiid ; the ignored co-ordinates x, x'. X^^i •••then refer 
to the fluid, and are infinite in niimluT. The same (piestion presents 
itself in various ]diysical .specnlations where ciutain plienomena are 
iuscribed to the existence of latent motions in the ultimate constil iients 
of iiialtt;r. Tlu; geiu;ral theory of siicli .systems lias been Iri-aled l»y 
E. J. Routh, Lord Kelvin, and JI. L. J’'. 'Helmholtz. 

If WT suppost; the kinetic energy T to be expre.ssed, as in 
I.^grange’.s method, in tc-rms of tlie co-ordinates and p 
the velocities, the equations of motion corresponding 
to x» x'»X*»--- reduce;, in virtue of the aliove hyj)e)tiie.;se.s, ^ 
to tile /onus 


w'hence 


'1^*' -0 


dt rx 


(i IT 
di ; r 


^0, 


IT IT , 

^’X *x 


-T. 




(>) 

( 2 ) 


whe»rc K, k', k\.,. an; the constant momenta corresponding to the 
cyclic co-ordinates x»x'>X*f-- These equations are linear in 
X» x'jX'"*”-^ solving them with respect to these quantities and 
sub.stituting in the remaining lagrangian equations, we oht; in 
m differe-'iitial equations to determine the nunaining co-ordiiiat< s 
r/„ ry2,...f/m- The object of the ]iresent investigation is to ascertain 
the general form of the resulting c;quat.ions. The retained co- 
ordinates <y,, r/.^, ...<7m ni*ry be called (for distinction) the palpable 
eo-ordinates of the system : in many practiced (juestions they axe 
the only co-ordinates dir(?ctly in trvidence. 

Ji, as in § I (25), we write 

11 T /. X - K*X - 'f'^x' “ • • t . . . f .^) 


and imagine R to lie expressed by means of (2) as a fjuadratir f iin« i ion 
of y,, Ky Ky K^y... with coefficients which an- 111 general 

functions of the co-ordinates q^y q,^y... qm.t then, ])(.;rlornnng the 
oiKsration 5 on both .sidi;s, wt find 


hR_. ^ aR. . SR. ^ c»T.. ^ 

+ ... + + ••• 

+ + + — "***"**'“ 

ox CX\ 


(4) 


( 6 ) 
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Omittixig the terms which cancel by (2), we find 


0T_^ 

0T._3B 

• (5) 

Si 




. (6) 

t^i cqi 



. 0R 

SB 0B 

. (7) 


"ci" ■ 

Substituting in § z ( 10 ), wc have 


d au 3B 

St Sjfi " 

d fjR 0 R_q 

dl cvy2 

• (8) 


These are Koutli's forms of the niodifioil l^rangian equations. 
Equivalent forms were obtained independently by Helmholtz at a 
later date. 

Tlic function R is made iij> of three parts, thus 


(9) 

Roiji i^ 


R — 1^,0 + lipi + Rq,q, 

w]i(*re Rj,o is a homogeneous quadratic function of ^1, ... y,n 

KeMa*M homogeneous quadratic function of ic, k\ whilst 

eauatloaiM ^^1*1 consists of products of the velocities into 

cq ojw. momenta k, k\ k'".... Hence from (3) and (7) we 
liave 


r.R-(.»5 




...) 


— 1^.0 “ ^^>*2* • 

If, as in § 1 (30), we write tiiis in the form 
T.-S.I K, 


then (3) may be written 

R == ® - K f ^,7, + + . . . , . 

where /3j, fl-j, ... are linear functions of k, k\ if*",..., s.'iy 

~ dLrK -k- a!rK' 4* u'Vk" 1 . . . , 


. (lO) 
. ( 11 ) 
. ( 12 ) 
. (13) 


lilt' coellicieuts art aVi 0.%*... being in general functions of the co- 
ordinates 7,, 7a, ... 7„,. Evidently (if dtmotes that part of the momen- 
tum-component which is duo to the cyclic motions. Now 


d qU « 

di S/,‘ dlycijr ^ 




d ()&dPr. , , 


0R..<)® <'K , 0ft . .0ft. , 


(M) 

(» 5 ) 


Hence, substituting in (8), we obtain tlie typical equation of motion 
of a gyrostatic system in the form 


where 




(r, .s)--7 


dq, “ rgr 


• (17) 


'riiis form is dm? to Lord Kelvin. When 7,, 73,... 7„, have been 
determined, as functions of the time, the velocities corre.sponding 
to the cyclic co-ordinates can bo found, if required, from the relations 
(7), wliich may be written 


. . . 

X = -«i 7 j - oatfu " - M 

. » f -K , , , . 

X =^^/-«i^j“a2Y2" •••. 

&c., &c. 


. (18) 


It is to be particularly noticed that 

(r. r) = o, (r, s)= -(s, r). . . .(19) 

Hence, if in (16) we put r-- t, 2, 3,... wi, and multiply by ^o,... ()m 

respectively, anti add, we lind 


^(®+K)=rQ,j,+Q5rf,+ ..., . . . (ao) 


or, in the case of a conservative system 

® + V + K = const., . -(21) 


wliich is the etpiation of energy. 

The ('(|uation (iti) includes § 3 (17) as a particular case, the 
eliminated co-ordinate being the angular co-ordinate of a rotating 
solid ha\-ing an infinite moment of inertia. 

In the particular case where the cyclic momenta k, ic', k*',... are 
all zero, (ib) rei luces to 


dt Wr 


. ( 22 ) 


The form is the same as in § 2, and the system now behaves, as 
regards the co-ordinates g^, exactly like the acyclic t>q>e 

there contemplated. These co-ordinates do not, however, now” 
fix the position of every inirticle of the system. For example, if 
by suitable forces the system be brought back to its initial con- 


figuration (so far as this is defined by 7^, 73,... 7m), after performing 
any evolutions, the ignored co-ordinates x» Xt ®LOt in 

general return to their original values. 

If in Lagrange's equations § 2 (10) wc reverse the sign of the time- 
element dt, the equations are unaltered. The motion is therefore 
reversible ; tliat Is to say, if as the system is passing through any 
configuration its velocities be all reversed, it will (if the 

forces be the same in the same configuration) retrace its former 
path. But it is important to observe that the statement docs not 
in general hold of a gyrostatic system ; the terms of (x6), which arc 
linear in ... change sign with dt, whilst the others do not. 
Hence the motion of a gyiustatic system is not reversible, unless 
indeed wc reverse the cyclic motions as well as the velocities 
^1, For instance, the preccssional motion of a top cannot 

be reversed unless we reverse the spin. 

The conditions of eguilihriunt of a system with latent cyclic motions 
are obtained by putting ^1 = 0, <Jm=o in (16); icineto- 

viz. they are Mtatlet. 




■ (23) 


The.so may of course be obtained inde|»endently. Thus if the system 
be guided from (apparent) rest in the configuration (74 , 72,... 7«*) 
to r€M3t in till? configuration (7i + ff7,, 72+ 872, ...7m + 37m), tbe work 
done l)y the forces must be equal to the increment of the kinetic 
energy. Hence 

Qi 37 i Q2372 + • ■ 3K, • . (24) 


which is equivalent to (23). The conditions arc the same as for 
the equilibrium of a system without latent motion, but endowed 
with potential energy K. This is important from a physical point 
of view, as showing how” energy which is apparently jiotcntial may 
in its ultimate es.scnct‘. be kinetic. 

By means of the formulae (18), which now reduce to 


^ (<k’ ^ ok" * •••’ 


■ (25) 


K may also be expri'sscd as a liomogcneoiis quadratic function of 
the cyclic velocities x, x^ Denoting it in this form by Tq, 

we have 


3(To+K) = ‘i5K-3(icxH*K'x' + icY'» ...). • • (26) 


Performing the variations, and omitting the terms which cancel by 
(2) and (25), we find 


0?; ~tv\' 5% '* 


• (27) 


so that the formulae (23) become 


Qi- 




Q2 = 



. (28) 


A simple example is furnished by Uio top (Mechanics, § 22). 
cyclic co-ordinates l^ing 0, we lind 


2® = A<>2, 


2 lv = 


{fi- y cos (9)" 
A sill -9 


0* 


The 


2To A 1 cos 9f, . . (29) 

whence we nuay verify that i!iTJdO= -’cKjdO in accordance with 
(27). And tlie condition of equilibrium 


_(.'V 

v9 


■ (30) 


gives the condition of steady precession. 


6. Stability of Steady Motion. 

The small oscillations of a conservative system about a con- 
figuration of equilibrium, and the criterion of stability, arc discussed 
in Mechanics, § 23. The question of the stability of given types of 
motion is more difiicult, owdng to tlie want of a sufficiently general, 
and at the same lime precise, definition of what wc mean by 
“ stability. ’ ' A number of definitions which have been propounded by 
different writers are examined by F. Klein and A. Sommerfeld in their 
work Ober die Tlicorie des Kreisels (1897-1903). Rejecting previous 
definitions, they base their criterion of stability on the character 
of the changes produced in the path of the system by small arbitrary 
disturbing impulses. If the undisturbed path be the limiting form 
of the disturl.K*d path when the impulses are indefinitely diminished, 
it is said to be stable, but not otherwise. For instance, the vertical 
fall of a particle under gravity is reckoned as stable, although for a 
given impulsive disturbance, how’cver small, the deviation of the 
particle's position at any time t from the position which it would have 
occupied in the original motion increases indefinitely with /. Even 
this criterion, as the writers quoted themselves recognize, is not free 
from ambiguity unless the phrase “ limiting form," as applied to a 
path, be strictly defined. It appears, moreover, that a definition 
which is analytically precise may not in all cases be easy to reconcile 
with geometrical prepossessions. Thus a particle moving in a circle 
about a centre of force varying inversely as the cube of the distance 
will if slightly disturbed either fall into the centre, or recede to infinity, 
after describing in cither case a spiral with an infinite number of 
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convolutions. Each of these spirals has, analytically, the circle jis 
its limiting form, although the motion in the circle is most naturally 
described as unstable. 

A special form of the problem, of great interest, presents itself in 
the steady motion of a gyrostatic system, when the non-eliiniiiated 
eo-ordinates all vanish (sec § 5). 'J liis has been dis- 

cussed by Routh, Lord Kelvin and Tail, and Poiiumre. These 
writers treat the question, by an extension of I^Jigrange’s method, 
as a problem of small oscillations. Whether we adopt the notion 
of stability whicfi this implies, or take up the position of Klein and 
Sonimerfeid, there is no ditiiculty in showing thfit staliility is ensured 
if V+ K be a minimiim as regards variations of q^, ... q^^. The 

proof is the same as that of Diriclilct for the case of statical stability. 

Wo can illustrate tliis condition from the case of the top, where, 
in our previous notation, 


V K ™ cos 0 + 


(,a - 1» c,os v' 


(I) 


To examine whetlier the steady motion with the centre of gravity 
vertically above the pivot is stable, w'o must put We then 

find without dillicult y that V -i- K is a tniiiiiniim provided 
Thc^ method of small oscillations gave us tlie condition 
and in.licatcd instability in the cases The present 

criterion can also be applied to sliow that the steady precessional 
motions in wdiich the axis has a constant incliiiatiuii to tlie vertical 
are stable. 

The question remains, as before, wdiellier it is essential for stability 
that V + K should be a minimum. It appears that from the point 
of view of the llu-ory of small oscillaticins it is not essential, and 
iliat there may even be stal)ility wlieii \‘ 4 K is a maximnin. The 
pn-cisv^ conditions, whicli are ot a somewhat elaborate character, 
have l)ecn formulated by Rnvith. An important distinction has, 
however, Iwren established by Thomson and Tait, and by l*oiiicare, 
beriveen what we may cidl ordinary or temporary stability (whicli 
is stability in the aluive sense) and permanent or secular stability, 
which means stability when regard is had to jiossjblt^ dissii>ativo 
forces called into play whenever the. co-oidinates (/,, </«, ...7w» vary. 
Since the total energy of the sy.-:tem at any instant is given (in 
tlie notation of § 5) by an cxpnrssion of llic form ^ r V 4 K, wlurrt? 

cannot be negative, tlie argument of Thomson and Tait, given 
under J\] lic man ics, § 23, for the statical question, shows tli:.t it is a 
necessary as wtdl as a suflicient condition for secular staliilily that 
\’ 4- should be a minimum. N\’lien a sy.sti'm is “ ordinarily ” 
stable, but " s^-cularly " unstable, the opelaiion of the friclioniU 
forces is to induce a giadual inc'casc in the amplitude of the free 
vibrations which are called into play by accidental disturbances. 

There is a similar tlurory in relation to the constrained systems 
considered in § 3 Jiliove. The equal ion (21) there given leads to 
the conclusion that for .s(;cular stability of any type of motioii in 
wliich the V(^lociti(?s are zero it is necessaiy and suflicient 

that the function V - T^*slioiihl be a minimum. 

The sim|.*lirst jiossible example of lliis is the cas(^ of a particle at 
the lowest point of a smooth sjdu.Tical bowl which rotates w'ilh 
t oust. ant angular vehicily (w) alunit the vertical iliameler. 'i his 
jiosition ol>vif»usly possesses “ordinary" stability. If a be the 
i;idius of the Ijowl, and 0 denote angular distance* from the lowest 
point, we have 

V - T„ ingn{ I - cos 0 ) - ^^nno^a^ sin- 0 ; (2) 


lliis is a niinimiim for o only so long as u cf^/a. l/or greater 
values of w the only position of “ ]>erinaiieni " stidulity is that in 
which the jiarticle rotates with the bowl at an ang'iiiar tlislanct? 
co.s"b,"/w®^/) from the lowest ])oint. 'I'o examine the motion in the 
neigh Ixmrhood of the lowest point, when frictional forces art: taken 
into account, we may take fixed ones, in a horizontal plane, through 
t. Asmi 


the lowest point, 
velocity, w'c have 


‘jiiming that the Jriction vanes as the relutiv 


X= -p-x- k{X \ w>’),\ 
y= .. /?2y - A(y- w.r), / 


(3) 


where p’^ssg/a. These combine into 

S 4- k& + (/>® - iku)£ = 0, . . • (4) 

wlicrc £=sx-^tyf ^ - i. Assuming we find 

X= . . . (5) 


if the square of k be neglected. The comjilete solution is then 

x \ fy - 4- . . • (6) 


wdicrc = “"//’)» /32==i/«(> ' w'/')- • (71 


This represents two superposed circular \'ibralions, in opposite 
clirectiou.s, of jieriod 2 t//>. If w':/>, the amidiludc of each of these 
dimiiiLshcs asyiU])totically to zero, and the po.sition y~o is 

pennanently stable. Biit if ia>p the amp’itude of that circular 
vibration which agrec.s in stuise with tlio rotation a» w’ill continually 
increase, and tiu? jiarticle will work its w^ay in an e\'er- widening 
spiral path towards the eccentric position of secular st-ability. Tf 
the bow'l be not .spherical but (41i]>soidal, the vertical diameter being 
a principal axis, it may easily be shown that the lowest position is 
permanently stable only so long a.s the iu*riorl of the rotation is 


longer than llial of the slower of the tw'O normal modes in the 
absence of rotation (see Mechanics, ji 13 ). 

7. Principle of Least Action. 

The preceding theories give us statements applicable to the system 
at any one instant of its motion. We now come to a series of 
theorems relating to the whole motion of the system _ 
between any two configurations through wrhich it pa.sses, ®^*”®***^‘^ 
viz. we consider the actual motion and compare it 
other imaginable motions, difleriiig infinitely little from it, between 
tlie same two configurations. We use the symbol a to denote the 
transition from the actual to any one. of the hypothetical motions. 

The b(?st- known theorem ot this chtss is that of Least Action, 
originated by P. L. M. de Maupcrtiiis, but first jml in a definite form 
by L.agrange. fhe " action " of a single particle in passing from 
one ])osition to another is the space-integral of the momentum, or 
the time-integral of tlu^ vis viva. 'Hie action ol a dvnumical sy.stem 
is the sum of the actions of its con.stitueut pin t icles, and is accoidiinib 
given by the formula 


A S f mnls - 
J 


ijwAtt-'ij'YM. , 


(') 


riie theorem referred lo as.scrts that the fret? motion of a conserx’a- 
tive system between any two given configurations is characleiized 
by the proi>erty 

6A o (2) 

proyiiied the total eiungy have the same coiLstant value in tlie 
varied motion as in the aci.iial motion. 

If t, /' bi‘ the times of p.assing through the initial and final con- 
figurations respectively, we have 


5A . «/'i:.«//(A«4 f-^4 S-)dt 

2 olW/ -i- 2'f'iV • 2T.V, . . (3) 

since the i'n| . v oid lower limns of the* iiitegral min t both, be regarded 
as vari.dij.’. 'I'lns mav be written 


d,\ I o l'df I I 2^m(.\ Av 4 - S'^y + zlu:)clt 4- 2T'5/' - 2T5/ 

^ j' 8 ‘VUf \ ;n\v iA?) J' 

-j ^m(xS.v ’I yhly I £dy'!)dt I 2Vot' - 2Tiit. . * ( 4 ) 

by d'Alemlierfs priiicij>le, 

SwfiS.v l i'S;' 4 .fft^;p) ■” -oV, . . • ( 5 ) 

and by liyt>otlK;sis we have 

ilffH-V) o (o) 

7 ‘Ik* formula therefore reduce .‘i to 

3A . {.iox 4 r5y -1 ^5:) J' -I ^T'S/' - 2'r5/. . (7) 

Since th'‘ terminal coniigiiialioii*^ are unaltered, wc^ must Jiav'O at 
the lower limit 

5.v4-.rS/ o, 6r -i iS^ -i- j 5 o< ■ o, . . (8) 

W’il.Ii similar relations at iUo upp«:r limit. 'Jiicse rednc.f^ [■}) to the 
form (2). 

The (equation (2), it is to be iioliii-d, merely exi>r(\s.ses tli;i.t the 
variation of A vani.slies /»• the first order ; the jdira.'^e statiouaiy 
aciion has therefore bi‘en siiggefib-d as indicating more .iccinately 
what hiis l;een proved. The action in the free, patii btrlweiai two 
given conriguralions is in f;u I. not invariably a mininnmi, and even 
when a minimum it need not be the least possitde snbjeet to the 
given coiidilions. Simj)le illustrations are furnished by the case 
of a single particle. A jjarticle moving on a smooth surface, aiwl 
free from extraneous force, will have its velocity constant ; lienee 
the theorem in this case resolves itself into 


5 jd:r 0 , (9) 

i.e. the path must lie a geodesic liiu*. Now' a gwdcsic is not neces 
sarily the shortest path betw'een two given points on it; for ex* 
ample, on the sphere a great-circle arc ceases lo be thi? shortest: 
oath between its cxlremitie.s when it exce«*ds 180*^’. More geiici 
ally, taking any surface, lei ?i i)oiut P, starling from O, move along 
a geodesic ; this geodesic will be a minimum ])a.tli Jiom O lo P until 
1* passes through a ])f>int O' (»f such exist), which is the iniersi ction 
with a consecutive gcrodesic through O. After this point the mini- 
mum ])ropertv ceases. On an antic lastic surface two g<*odesits 
cannot intersect more than oncti, and each geodesic is therefore a 
minimum jiath between anv tw’o of its points. Thesf? illustrations 
are due to K. O. J. Tj'--‘'>bi, who has also formulated the. gem nd 
criterion, applicable to all dynamical sj^stems, as follows : -1 .f f 
O and P denote anv Iw'o con fign real ions on a natural path of the 
system. Tf this be: the solo free path from r> to P v. ith the Tiresriibc'^f 
amount of energy, the action 'roTr', O to is a reinirniim. Put if 
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there be several distinct paths, let P vary from coincidence with O 
along the first-named path ; the action will then cease to be a 
minimum whem a configuration O' is reached such that two of the 
possible paths from O to O' coincide. For instance, if O and P be 
jiositions on the parabolic path of a projectile under gravity, tlicrc 
will bf' a second path (with the same energy and therefore the same 
velocity of projection from O), these two paths coinciding when 
P is at the other extremity (O', say) of the focal chord through O. 
The siction from O to P will therefore be a minimum for all positions 
of P short of O'. Two configurations such as O and O' in the 
general statement are called conjugate kinetic foci. Cf. Variations, 
Caixumis of. 

Before leaving this topic the connexion of the principle of 
stationary action with a well-known theorem of optics may be 
noticed. For the motion of a particle in a conservative field of 
force the principle takes the form 

.... (10) 

On the corpuscular theory of light v is proportional to the refractive 
inde.x fi of the medium, whence 

djf4/iv=0. . . . . ( 11 ) 

In the formula (2) the energy in the hypothetical motion is pre- 
scril.H*d, whilst tin; time of transit from the initial to the final con- 
Hmuint a- varialjle. In another and generally more 

. /**. " ^-"“venient theorem, duo to Hamilton, the time of transit 

c/p/c^ P*^t-scril>ed to be tlur same as in the actual motion, whilst 
^ ’ the energy may be different suid need not (indeed) be 
constant. Under tlicse condiliotLs we have 


V>//=0 (12) 


wliere f, /' are the prescribed times of passing through the given 
initial an»l final configurations. The ])roof of (12) is simple ; we 
have 

« - Y)U/. = J'\ST - SY)dl - SV}dt 

- jUsm(!ax + yi//+Sdt)-Hy}iU. • . (13) 

The intcgrabxl Icrm.s xanish at both limits, since by h>^)Othesis 
the configurations at tliese inslant.s are fixed ; and the term.s under 
the integral sign vanish by < 1 'Alembert’s [irinciplc. 

The fact that in (12) tlu' variation doi'S not affect the time of 
transit renders tlic formula easy of application in any system of 
CO ordinates. Thus, to deduct^ I^agrange’s C‘q nations, m? have 


/>- 


SV'ifU 


f" r. ^ f'V- 




... j<tt 






I'be integrated terms vanish at both limits ; and in order that the 
nunainder of the right-hand member may vanish it is ncccssarj’ 
that the coefficients of 6(7a, ••• under the integral sign should 
vanish for all values of /, since* the variations in question are inde- 

1 >endcnt, and subject only to the condition of vanishing at tht? 
imits of integration. We are thus led to I-agrange's equation of 
motion for a conservative sysUun. It a])pcars that tlic formula 
(12) is a convenient as well as a compact embodiment of the whole 
of ordinary dynamics. 

The modification of the Hainiltonicin principle appropriate to 
the case of cyclic systems has been given by J. Larmor. 

<11 ^ctfc S > (25). 

•yttomt. ' (15) 

we shall have 

sj''{n-r)dt=o. .... ( 16 ) 


provided that the variation docs not aficet the cyclic momenta 
If, a:', k", , and that the configurations at times / and /' are un- 

altered, so far as they tlepend on the paljniblc co-ordinates 
^1, initial and final values of the ignored co-ordinates 

will in general be affected. 

To prove (16) we have, on the above understandings, 




where terms have been cancelled in virtue of § 5 (a). The last 
member of (17) represents a variation of the integral 


on the supposition that 3 x = ^» = 8x'^ = o, ... throughout, whilst 

^2i vanish at times t and /' ; i.e. it is a variation in which 
the initial and final configurations arc absolutely unaltered, it 
therefore vanishes as a consecpiencc of the TTamiltonian principle 
in its original form. 

Larmor has also given the corresponding form of the principle 
of least action. He shows that if we write 


then 


. . (r8) 

«A=0. (19) 


provided the varied motion takes place with the same constant 
value of the energy, and with the .same constant cyclic momenta, 
between the same two configurations, these being regarded as 
defined by tin* palpable co-ordinates alone. 


§ 8. Hamilton's Principal and Characteristic Functions. 

In the inve.sligations next to be do.scribcd a more extended 
meaning is given to the symbol 5 . We will, in the first 
instance, denote by it an infinitesimal variation of the most Prlnclpml 
general kind, affecting not merely the valiie.s of the co- function. 
ordinates at any instant, but also ihc initial and final con- 
figurations and the times of passing through them. If we put 


. . . . (1) 

we have, tlicn, 

«s ^ (T' - v")«' - (T - V )« + - sy)dt 

= (T'- V')«'-(T-V)a+[^Sm(*«a!+#*!/+M2)J|’. . ( 2 ) 

I-ct U.S now denote by x' + dx\ y* + hy\ s' 4 ds', the final co-ordinates 
{i.e. at time /' -l- St') of a particle m. In tht^ terms in (2) which relate 
to the upper limit we must therefore write Sx' - x'St't Sy'^p'St', 
Sz'-i'St' for 8.V, 6>’, Ss. With a similar modification at the lower 
limit, we obtain 

oS ^ - H 5 r 4- Sm(i*'«;«' 4- p'Sif 4 i'Sz') 

- S//i(l’5i«4y5y4 «5s), . . • (s) 

whore H( T-i V) is tlie constant value of the energy in the free 
motion of the system, and r( = /'~0 is the time of transit. In 
generalized co-ordimites this takes the form 

6S = - 115 t -I + •• • 

-PiSqi-p^Sq.^ (4) 

Now if we select any two arbitrary configurations as initial and 
final, it is evident that we can in genenil (by suitable initial velocities 
or impulses) start the sy.stem so that it will of itself pas.s from the 
first to the second in any prescribed time r. On this view of the 
matter, S will be a function of the initial and final co-ordinates 
‘7 2»”0 ’■» ^ independent variables. 

And we obtain a t once from (4) 


and 


AS 


as 


'Yi’ ■■ ■’ 
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Br 


(5> 

( 6 ) 


S is called by Hamilton the principal functimi ; if its general form 
for any system can l.)c found, the preceding equations suffice to 
determine tlie motion resulting from any given conditions. If we 
substitute the values of p^. />2,... and H from (5) and (6) in the ex- 
pression for tlie kinetic eiungy in the form T' (sec §1), the equation 

T' 4 V = IT (7) 

becomes a partial difTerentkil equation to be satisfied by S. It. has 
been shown by Jacobi that the dynamical problem resolves itself 
into obtaining a “ complete ” solution of this ecpiation, involving 
«4- 1 arbitrary constants. This aspect of the subject, as a problem 
in jiartial diflfenuitial equations, has received great attention at the 
hands of mathematicians, but must be pas.sed over here. 

There is a similar theory for the function 

A . 2 /’TV/ = S + Hr. . . . ( 8 ) Cbmetor. 

J ' ' iMtIe 

It follows from (4) thrt iunctlon, 

5 A = r 5 H '¥p\Si]^i +^^2^7^*+ ... 

(9) 


This formula (it may bo remarked) contains the principle of ** least 
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action ** as a particular case. Selecting, as before, any two arbitrary 
configurations, it is in general possible to start the system from one 
of these, with a prescribed value of the total energy H, so that it 
shall pass through the other. Mcnce, regarding A as a function of 
the initial and final co-ordinates and the energy, we find 


and 


, HA , 7 )A 




?A 

?A 

’■“SH" 


SA 



• (JO) 


. (”) 


A is called by Hamilton the characteristic function', it represc?nts, 
of course, the “ action " of the system in the free motion (with 
prescribed energy) between the two configurations. Like S, it 
.satisfies a partial diifcrential equation, obtained by substitution 
from (10) in (7). 

The preceding theorems are (‘asily adapted to the case of cyclic 
.systems. We have only to write 

. (< 2 ) 

in place of (i), and 

A=j(‘JT-«Ti:-it'i-...)<«, • (13) 

in place of (8) ; cf. § 7 ad fin. It is iindcrsloo<l, of course, that in 
(12) S is regarded as a function of the initial and final values of the 
palpable co-ordinates <7|, ^3, and of the time of tran.sit r, the 
cyclic momenta being invariable. Similarly in (13), A is regarded 
as a function of the initial and final values of <7,, (/.j, and of the 
total energy II, with the cyclic momenta invariable. It will be 
found that the forms of (.]) and (<>) will be conserved, ]irovided the 
variations ... be understood to refer to the palpable co- 

ordinates alone. It follows that the equations (5), (6) and (10), 
(11) will .still hold under th<? new meanings of the symbols. 


g. Reciprocal Properties of Direct and Rei'crsed ^lotions. 

We may employ Hamilton's principal function to prove a very 
rcmarkal)l(? formula connecting any two slightly disturbed 
, natural motions of the system. If we use the symbols 
^ange a g ^ denote the corresponding variations, the 
formula, theorem is 


. . . ( 1 ) 

or, integrating from t to 

ZWr.Aq'r Ay/r.Vr)~S(5 /ir.Ayr- • (2) 


If for shortness vre write 


we have 


dpr- -S/r, s')dq'. 


(3) 

(4) 


wdth a similar e\’pre.ssion for Apr^ Hence the right-hand .side of 
(2) becomes 

-Sr{S.(r, .v)3^?, + Z,(r, .v')5(7VA7r-l- .^)A7. + 2,(r, s')Aq\\8qr 
s'){Sqr.Aq', Aqr.Sq',} • ' (5) 


The same value is obtained m like manner for the cxpre.ssion on 
the left hand of (2) ; hence the theorem, which, in the form (1), 
is due to Lagrange, and WiTls employed by him a;, the basis of his 
method of treating the dynamical theory of Variation of Arbitrary 
Constants. 

The formula (2) leads at once to some remarkable reciprocjil re- 
lations which were first expressed, in their complete form, by 
Helmholtz. Consider any natural motion of a con- 
ffolm- servativc sy.stem Ix^twecn two configurations O and O' 
through which it pa.sses at times t and C rc.sptH:tiveIy, 
ru^rocal the system is pas,sing through O 

tnooremM. ^ small impulse dpr be given to it, and let the conse- 
quent alteration in the co-ordinate after the time^ t he hq\. Nerxt 
consider the reversed motion of the system, in wfiich it w'ould, if 
undisturbed, pass from O' to O in the same time t. Ixit a .small 
impulse ^p\ be applied as the s^^tem is passing through O', and 
let the consequent change in the co-ordinate qr after a time r be bq^ 
Helmholtz’s finst theorem is to the effect that 


hqr:bp\^bff,\bpr. . ( 6 ) 

To prove this, suppose, in (2), that all the bq vanish, and likewise 
all the bp with the exception of bpr. Further, suppose all the Ar/' 
to vanish, and likewise all the A/>' except A/>'„ the formula then 
gives 

bpr.Aqr^ ~Ap\.bq\^ • • • (?) 

which is equivalent to Helmholtz’s result, since wx* may suppose 
the symbol A to refer to the reversed motion, provided we 


change the signs of the A/>. In the most general motion of a top 
(Mechanics, § 22), suppose that a small impulsive couple al)Out the 
vertical produces after a time r a change bd in the inclination of the 
axis, the theorem asserts that in the reversed motion an equal im- 
pulsive couple in the plane of 9 will produce after a time r a change 
5^, in the azimuth of the axis, which is equal to It is under- 
stood, of course, that the couplirs have no comj)OTient.s (in the 
generalized .sense) except of the types indicaf'*d ; for insUmcc, they 
may consist in esich case of a force applied to the lop at a point of 
the axis, and of the accoinpan^dng reaction at the pivot. Again, in 
the corpu.sciilar theory of light let O, O' be any tw'o points on the axis 
of a syminetrical optical comljination. ami let V,V' be the correspond- 
ing velocities of liglit. .At O let a .small impulse* be applied per* 
ptmdicular to the axis so as to produce an angular deflection bO, and 
let /S' be the corresponding lateral deviation at O'. In like manner 
in the reversed motion, let a small deflection bO' at O' produce a 
lateral deviation p at O. The theorem (f>) asserts that 

w 

or, ill optical language, tlie “ apparent distance ” uf O from O' i.s to 
that of O' from O in the ratio of the refnicl ive imliees at O' and O 
respectively. 

In the second reciprocal theorem of Helmholtz the configuration 
O is slightly varied by a change bqr ui om^ of the co- 
ordinates, tiie nionumta being all nnailereii, and bp\ is * J®* 
the coiLsecimml. variation in one of the momenta after ** 
time r. Similarly in the reverse! 1 motion a cliange bq\ . . 

prodTices aftt‘r time t a change; of momentum bpr. The 
tli.wm n«s.rts that th^urm. 

bp\:Sqr ~ bpr’.bq, . . , . (9) 


Tins follows at once from (2) if we imagine all the bp to vanish, and 
likewise all llie bq save bqr, and if (further) we* imagine all the Ap' 
to v.'ini.sh, and all the; Aq' .save- Aq\. Ke; venting to the optical 
illustration, if F, F', be principal foe'.i, we e:;i.u in fen that the? converg 
ence at 1*'' of a ])aralle‘i be*ain freun F is to the conve*rgeiuu* at F of 
a parallel bi;am iremi F' in the; inveTse ratio of the* re*fract;ive* indices 
at F' and F. This is erepiivalent to (laii.ss’s re*la.tic.)ii between the 
two ])riiici))al feical linigtlis f)f an optical instniiiie*nt. It may be 
obtained otlierwise as a jxirticular case; of (8). 

We; have by no me?ans exhaiisLesI tiu* iiilerences to be? drawn from 
Lagrange's formula. It may be note'd tlia.1 (^>) includes as partieailar 
ca.scs various im|)f)rtant recij)rocal r!*Ia.tie)ns in optic.s and acoustics 
formulated by K. J. K. (.'lausnis, lleltnholiz, 'I'homson (]x.)rel Ke'lvin) 
and Tail, and lx)re] Rayleigh. In applying the thi.*ore*m care* must 
be 1 ikcn that in the ri'verseel mo(ie)U the* reversal is e'.omplet.e, anel 
extends t- every ve'Iociiy in the* syslenn ; in particular, in a cyclie: 
s]ystem the* cyclic iuotie>ns must be* iinagine*el tei be ivver.s<;if with 
the re;.st. Conspicuous instance's of the failure* of the th'*ort?m 
through incomplete reversal are? atfordeel by the* propagation of 
sound in a wind ami the ])ri)pa.gation ed light in a magnetic 
medium. 

Tt may ])e* worth while to ]?oint out, howe*ve'r, that tlie-re is no 
such liinitatiem to the; use of Lagrange's fe)riiinla (i). In a])plving 
it to cyclic systems, it is conveni(*nt. le* introduce conditicjiis already 
laid down. viz. that tJie (:o-or(linal.e;s qr are the* palpable: ce)-ordjnates 
and that the e.;yclie: niomenta are: invariable. Spe*cial inference* can 
then lie drawn as beloie*, lnit the' inte'iqeretation cannot lie expre'ssed 
so neatly owing to the non-ie*ve*rsiliility ol the* niotinn. 
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DYNAMITE ((ir. Svi'a/x*®, power), the name given to several 
explosive preparations containing nitroglycerin (r/.v.) which are 
almost exclusively used for blasting purposes. The first practical 
application of nitroglycerin in this way was made by A. Nobel in 
1863. He soaked gunpowder with the liquid and fired the gun- 
pt»wder by an ordinary fuse. I^ter he found that nitroglycerin 
could be detonated by tlie explosion of several materials such as 
fulminate of mercury, the use of which as a detonator he patented 
in 1867. In 1866-1867 he experimented with charcoal and other 
substances, and found the infusorial earth known as kieselguhr, 
wdiich consists mainly of silica (nearly 95 %), eminently adapted 
to the purpose, as it was inert, non-combustible, and after a little 
heating and preparation very porous, retaining a large amount 
of nitroglycerin as water is helrl in a sponge, without very serious 
exudation on standing. 'J'his kieselguhr dynamite is generally 
made by incorporating three parts of nitroglycerin with one part 
of the dry earth, the paste being then formed into cylindrical 
cartridges. This work is done by hand. Generally a small 
percentage of the kieselguhr is replaced liy a mixture containing 
sodium and ammonium carbonates, talc and ochre. This product 
is known as dynamite No. 1. Disabilities attaching to kieselguhr 
dynamite are that when [daced in water the nitroglycerin is 
liable to be exuded or displaced, also tlait, like nitroglycerin 
itself, it freezes fairly easily and thawing the frozen cartridges 
is a dangerous operation. Other substances, e.[\. kaolin, trip(»li, 
magnesia alba (magnesium carbonate), alumina, sugar, charcoal, 
.some powdered salts and mixtures of sawdust and salts, have been 
shown to be absorbents more or less adapted to the purpose of 
making a dynamite. Charcoal from cork is sjiid to alisorb alx)ut 
90 % of its weight of nitroglycerin. With the idea of obtaining 
greater .safety, mixtures have been made of nitroglycerin with 
wood jibre, cliarcoal and metallic nitrates. Lithofraoleur, for 
instance, consists of 50 % nitroglycerin and a mixture of 
])repared sawdust, kieselguhr and barium nitrate. Car- 
bonite contuins 25 % of nitroglycerin, the remainder being 
a mixture of wood-rncal and alkali nitrates, with about i % 
of sulphur. Dualin, atlas dN nainitc and potentite are other 
modifications. 

A convenient form in wliw^h nitroglycerin can be made up for 
blasting purposes, especially in wet ground, is the gelatinous 
material obtained by the action of nitroglycerin, either alone 
or willi the help of solvents, on low-grade or solulile gun-cottons. 
It is known as blasting gelatin, and w'us first made by Nobel 
by incorporating 6 or 7 % of low nitrated cellulose (collodion 
cotton or soluble gun-cotton) >vit.h slightly warmed nitroglycerin. 
'J’he result is a transparent plastic material, of specific gravity 
1 *5 to I -6, which may be kept under water for a long time without 
appreciable change. It is less sensitive to detonation than 
ordinary dynamite, and although its explosion is slightly slower 
it is more powerful than dynamite and much superior to the 
liquid nitroglyf:crin. IJlasling gelatin also freezes and is 
sensitive to jiercussion in tliis state. Camjihor and other sub- 
stances have been added to blasting gelatin to render it more 
solid and less sensitive. Some modifications of blasting gelatin, 
gelignite, contain wood-meal and such oxygen-containing 
salts as potassium nitrate. Experience has conclusively shown 
that dynamites are more satisfactory, quicker, and more intense 
in action than liquid nitroglycerin. 

I'o prevent nitroglycerin and some of the forms of dynamite 
from freezing it has been proposed to add to them small quantities 
of either monochlor-dinitroglycerin or of a nitrated poly-glycerin. 
The former is obtained by first acting upon glvi erin with hydrogen 
chloride to produce w-chlorhydrin or chlor-propylene glycol, 
031170X1, which is then nitrated as in the case of glycerin. The 
latter IS ol)tamed by heating glycerin for .six or seven hours to 
about 300'' C., whereby water is .split ofT in such in.inner tliat a 
diglycerin 0^,11140;,. for the most part, results. This on nitration 
in th.e usual manner gives a product which burns and 

explodes in a similar maimer to ordinary nitroglycerin, but is 
less sensitive and does not so easily freeze. The mono- and 
di-nitrates of glycerin have also been pro])osed as additions to 
ordinary nitroglycerin for the same purpose. (W. R. E. II.) 


DYNAMO (a shortened form of “ dynamo-electric machine,’* 
from Gr. SiVa/Ais, power), a machine for converting mechanical 
into electrical energy. 

The dynamo ranks with the telegraph and telephone as ons 
of the three striking applications of electrical and magnetic 
science to which the material progress that marked the second 
half of the 19th centuiy was in no small measure due. Since 
the discovery of the principle of the dynamo by Faraday in 1831 
the simple model which he first constructed has been gradually 
developed into the machines of 5000 horse-power or more which 
are now built to meet the needs of large cities for electric lighting 
and power, while at the same time the numbers of dynamos 
in use have increased almost beyond estimate. Yet such was the 
insight of Faraday into the fundamental nature of the dynamo tliat 
the theory of its action which he laid down has remained essenti- 
ally unchanged. Ilis experiments on the current which was set 
up in a coil of wire during its movement across the poles of a 
magnet led naturally to the explanation of induced electro- 
motive force as caused by the linking or unlinking of magnetic 
lines of flux with an electric circuit. For tlie more definite case 
of the dyniuno, however, we may, witli Faraday, make the 
transition from line-linksigc to the equivalent conception of 
“ line-cutting ” as the source of E.M.F. — in other words, to 
the idea of electric conductors “ cutting ” or intersecting ^ the 
lines of flux in virtue of relative motion of the miignctic field 
and electric circuit. On the 28th of October 1831 laraday 
mounted a copper disk so that it could be rotated edgewise 
between the poles of a permanent horse-shoe magnet. When 
so rotated, it cut the lines of flux which passed transversely 
tlirougl't its lower half, and by means of two rubbing contacts, 
one on its periphery and the other on its spindle, the circuit 
was closed through a galvanorncler, which indicated the passage 
of a continuous current so long as the disk was rotated (fig. i ). 
Thus by the invention of the first 
dynamo Faraday proved his idee that 
the IC.M.F. induced through the inter- 
action of a magnetic field and an electric 
circuit was due to tlie passage of a 
portion of the electric circuit across the 
lines of flux, or vice versa, and so could 
be maintained if the cutting of the 
lilies were made eonlinuous.*-* Tn com- 
parison with Faraday’s results, tlie subsequent advance is to be 
regarded as a progressive perfecting of tlie mechanical and 
electro-magnetic design, partly from the theoretical and parlly 
from the practical side, rather than as modifying or adding to 
the idea which was originally present in his mind, and of which 
he already saiv the possibilities. 

A dynamo, then, is a machine in wdiieh, by means of continuous 
relative motion, an electrical conductor or system of conductors 
forming part of a circuit is caused to cut the lines of a magnetic 
field or fields ; the cutting of the magnetic flux induces an electro- 
motive force in the conductors, and when the circuit is closed 
a currciit flows, whereby mechanical energy is converted into 
electrical energy. 

Little j)nictical use could he made of electrical energy so long as its 
only known sources were frictional machines and voltaic batteries. 
The cost of the materiaLs for producing electrical currents on a large 
scale by chemical action was prohiV)itivc, while the frictional machine 
only yielded very small cuiTents at extremely high iwlcntials. In 
the’dymimo, on the other hand, electrical energy in a convenient form 
could be cheaply and easily obtained by mechanical means, and 
with its invention tlie application of electricity to a wide range of 
rommercial purposes became economically possible. As a converter 
of energy from one form to another it is only surpassed in efficiency 
by another electrical appliance, namely, the transformer (sec 
Transformers). In this tlierc is merely conversion of electrical 
energy at a high potential into electrical energy at a Joav potential, 
or vice versa, but in the dvnaino the mechanical energy which must 
be applied to maintain the ndative movement of magnetic field and 
conductor is absorbed, and reappears in an electrical form. A true 
transformation takes place, and the pioportion which the rate of 

' Experimental Researches in Electricity ^ series ii. § 6, pars. 256, 
259-2bo, and scries xxviii. § 34. 

* Ibid, series i. § 4, pars. 84-90. 
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delivery of electrical energy bears to the power absorbed, or in other 
words the efficiency^ is the more remarkable. The useful return or 
•* output ” at the terminals of a large machine may amount to as 
much as 95 % of the mechanical energy whicli forms the “ input. ' 
Since it needs some prime mover 1.0 drive it, the dynamo has not 
nitadc any direct addition to our sources of energy', and does not 
therefore i^k with the primary battery or oil-engine, or even tht; 
steam-engine, all of which draw their energy more immediately from 
nature. Vet by the aid of the dynamo the power to be derived 
from waterfaUs c.an be economically and conveniently converted 
into an electrical form tond brouglit to the neigliluniring factory or 
distant town, to be there reconverted by motors into mechanical 
power. Over an.y but very short distances energy is most e;isily 
transmitted when it is in an (!lectrical form, and turbinc-dri\'<*n 
dynamos are very largely and successfiilly emjiloyed for such 
transmi.ssion. Thus by conducing to the utilijsation of water-power 
which may previously have had but little value owing to its dis- 
advantageous situation, the dynamo may almost be said to have 
added another to our available natural resources. 

The two essential parts of the dynamo, as required by its 
definition, may be illustrated by the original d».sk machine of 
Faraday. They are (t) the iron magnet, between the poles of 
which a magnetic field exists, and (2) the electrical conductors, 
represented by the rotating copper disk. The sector of the disk 
cutting the lines of the field forms part of a closed electric circuit, 
and has an E.M.F. induced in it, by reason of which it is no longer 
simply a conductor, but has become active.” Jn its more 
highly developed form the simple copper disk is elaborated into 
a system of many active wires or bars which form the “ winding,” 
and which are so interconnected as to add up tlieir several 
E.M.F.'s. Since these active wires arc usually mounted on an 
iron structure, which may be likened to tlic keeper or “ arma- 
ture ” of a magnet rotating between its poles, the term “ anna- 
tiire ” has been extended to co^'e^ not only tbe iron core, but also 
tlic wires on it, luid when there is no iron core it is even applied 
to tlie copper conductors themselves. Tn the dynamo of i'araday 
the “ armature ” was tlie rotating portion, and such is the case 
with modem continuous-current dynamos ; in alternators, 
however, the magnet, or a portion of it , is more commonly rotated 
while the armature is stationar)". It is in fact immaterial to LJie 
o-ction whether the one or the other is moved, or both, so long as 
their relative motion causes the armature conductors to cut the 
magnetic flux. As to the ultimate reason why an E.M.F. should 
be thereby induced, pliysical science cannot as yet yield any 
surer knowledge than in the days of Faraday.^ For the engineer, 
it suffices to know tliat the E.M.F. of the dynamo is due to tlie 
cutting of the magnetic flux by the; active wires, and, further, 
is proportional to the rate at which tlie lines are cut.^ 

Tile ecjuation of the electromotive force which is required in 
order to render this statement quantitative must contain three 
fi'.ctors, namely, the density of tlie flux in the air-gap through 
whicli the armature conductors move, the active length of these 
wiriv^, and liie speed of their movement. For given values of 
the first and third factors and a single straight wire movcil 
p:irallel to itself through a uiiifomi field, the maximum rate of 
cutting is evidently obtained when the three directions of the lines 

of the conductors; length and 
of the relative motion are re- 
spectively at right angles to 
each other, as shown by the 
three co-ordinate axes of fig. 2. 
The E.M.F. of the single wire is 
then 

E = I5„LVxio^ volts. . . (i) 
where B,, is the density of the 
flux wdthin the air-gap ex- 
pressed in e.G.S. lines per 
.square centimetre, L is the active length of the conductor 
within the field in centimetres, and V is the velocity of move- 
ment in centimetres per second. Further, the direction 
in which the E.M.F. has the above maximum value is along 
the length of the conductor, its “ sense ” being determined by 

1 •• On the Physical Tdnes of Magnetic Force,’' Phi!. Mn^., June 
i8s2. 

» Faraday, Exf). Res^ series xxviii. § 34, pars. 310.1, 31 1*1-31 15. 


the direction of the movement ^ in relation to tlie direction of the 
field. 

The second fundamental equation of the dynamo brings to 
light its mechanical side, and rests on II. C. Oersted’s discover)^ 
of the interaction of a magnetic field juid an electric current. If 
a straight electric conductor through whicli a current is pa.ssing 
be so placed in a magnetic field that its length is nol parallel 
to the direction of the lines of flux, it is acted on liy a force which 
will move it, if free, in a definite direction relatively to the 
magnet ; or if the conductor is fixed and the magnet is free, the 
latter will itself move in the opposite direction. Now in the 
dynamo the at:tivc wires are placed so that their length is at right 
angles to the field ; hence when they are rotated and an electric 
current begins to flow under the Pl.M.F. which they induce, a 
mutual force at once arises between tlie copper conductors and 
the magnet, and the direction of this force must by Lenz's law 
be opposed to the direction of the movement. Thus as soon 
as the disk of fig. 1 is rotated and its circuit is closed, it experi- 
ences a mechanical pull or drag which must be overcome by the 
force applied to turn the disk. While the magnet must firndy 
held so as to remain stationary, the armature must bo of such 
mechanical construction that its wires can lie fi»rcibly driven 
through the magnetic field against the mniiial pull. 'J'his law 
of electrodynamic action may Ini quanlitalively stated in an 
equation of mechanical force, analogous to the ecpialion (I.) of 
electromotive force, which states the law of cK'ctromagnetic 
inducliou. If a conductor of length L cm., carrying a current 
(' amperes, is immersed in a field of uniform density B,;, and the 
length of the conductor is at right angles to the direction of tiu; 
lines, it is acted on by a force 

F ..= i<>-* (lync^i, . (2) 

and the direction of this force is at right angles to the conductor 
and to the field, 'fhe rate at which cliulrical energy is developed, 
when this force is oven time hy moiing the conductor as a 
dynamo thiough the field, is EC”B,,l.VCx lo"*^ w'utts, whence 
the equality of the mechanical pow'er alisorbed and the electrical 
power developed (as recjuind by the law' of the conservation 
of energy) is easily established. 'J'he whole of tliis powi*r is not, 
however, available at the terminals of the machini? ; if be the 
resistance of tlie arniatnre in ohms, the passage of the current 
through the armature conductors causes a drop of pressure of 
f «Ea volts, and a corresponding loss of energy in the armature 
at the rate of ('n-Krt watts. As the resi;; lance of the extermd 
circuit is Jow'crcd, the current C- R„) is increast'd. 

The increa.se; of the c iirn nt is, howev(;r, accompanied by a jiro- 
gres.sive increase in the loss of energy over the arnietiire, and as 
this is expended in heating the armature conduclors. ihrir tein- 
jjcrature may rise so iniich as to di‘:.iroy the insulating materials 
with wh.ich they are covered. Hence the leinperatiire which 
the machine may be permitted to ullain in its working is of great 
importance in determining its output, the cnin-nl; which forms 
one factor therein being primarily limited hy the lu;aling which 
it prodiice.s in the armature wiialing. 'J’he lower the resistance 
of the armature, the less the rise of it.s temperatun; fiir a given 
current flowing througli it ; and the reason for the almost 
universal adoption of copper as the material for the armature 
conductors is now seen to lie in its high toiiductivity.'* 

Since tin; volUige of the dynamo is the secjind factor to which 
its out])iit is proportional, the conditions wliieh render the in- 
duced K.M.F. a maximum must c\ideritly he reproduced us far 
as possible in practice, if the best list; is to be made of a given 
mass of iron and copper. The first problem, therefore, in the 
construction of the dynamo is tlie dis|)osition of the wdrcj; and 
field in such a manner that the three directions of field, length of 
active conductors, and movement are at right angks to one 
another, and so that the relative motion is continuous. Re- 
ciprocating motion, such as would Vm*. oi^tained by direct attach- 
ment of the conductors to the piston of a steam-engine, has 

= /rf., fV>. .series i. § 4, pars. 1 14-1 19. 

* Id., ib. scries ii. § 6, pars. 211, 213; .series xxviii. § 34, par. 
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been successfully employed only in the special case of an 
“ oscillator,” ^ producing a small current very rapidly changing 
in direction. Rotary motion is therefore universally adopted, 
and with this two distinct cases arise. Either (A) the active 
length of the wire is parallel to the axis of rotation, or (B) it is at 
right angles to it. 

(A) If a conductor is rotated in the gap between the poles of 
a horse-shoe magnet, and these poles have plane parallel faces 
opposing one another as in hg. 3, not only is the density of the 
flux in the interpolar gap small, but the direction of movement 
is not always at right angles to the 
direction of the lines, which for the 
most part pass straight across from one 
opposing face to the other. When the 
conductor is midway between the poles 
{i,c. either at its highest or lowest point), 
it is at this instant sliding along the lines 
and docs not cut them, so that its 
E.M.F. is zero. Taking this position as 
tlie starting-point, as the conductor 
moves round, its rate of line-cutting 
increases to a maximum when it has 
moved through a right angle and is oppo- 
site to the centre of a pole-fare (as in 
fig. 3), from which point onward the 
rate decreases to zero when it has moved 
through 1 80®. Each time the conductor crosses a line drawn sym- 
metrically through the gap between the poles and at right angles 
to the axis of rotation, the E.M.F. along its length is reversed in 
direction, since the motion relatively to the direction of the field 
is reversed. If the ends of the active conductor are electrically 
connected to two collecting rings fixed upon, hut insulated from, 
the shaft, two stiitionary brushes hb can be pressed on the rings 
so as to make a sliding contact. An e.xternal circuit can then 
be connected to the brushes, which will form the “ terminals ” 
of the machine, the periodically reversed or alternating E.M.F. 
induced in the active conductor will cause an alternating current 
to flow through conductor and external circuit, and the simplest 
form of “ alternator ” is obtiiined. If the field cut by the 
straight conductor is of uniform density, and all the lines pass 
straight across from one pole-face to the other (both of which 
assumptions arc approximately correct), a curve connecting the 
instantaneous values of the l^.M.F. as ordinates with time 
or degrees of angular movement as abscissae (as shown at the 
foot of fig. 3), will, if the speed of rotation be uniform, he a sine 
curve. If, however, the conductor is mounted on an iron 
cylinder (fig. 4)/** a sufficient maigin 
being allov;ed for mechanical clearance 
between it and the poles, not only v/ill 
the reluctance of the magnetic circuit 
be reduced and the total flux and its 
density in the air-gap B,, be thereby 
increased, but the path of the lines 
will become nearly radial, except at 
the “ fringe ” near the edges of the 
pole- tips ; hence the relative directions 
of the movement and of the lines will 
be continuously at right angles. The 
shape f)f the E.M.F. curv'e will then be 
as shown in fig. 4 — ^flat-topped, with rounded corners rapidly 
sloping down to the zero line. 

But a single wire cannot thus be made to give more than a few 
volts, and w'hile dynamos for voltages from 5 to 10 are required 
for certain purposes, the voltages in common use range from 

* Invenlod by Nikola Tesla {Elec. Eng. vol. xiii. p. 83. Cf. Brit. 
Put. Spec. Nos. 2801 and 2812, 1894). Several early inventors, e.g. 
Salvatore doi Negro in 1832 {Phil. Mag. third series, vol. i. p. 45), 
adopted reciprocating or oscillatory motion, and this was again tried 
by Edison in 1878. 

• The advantage to be obtained by making the poles clo.scly 
embrace the armature core was first realized by Dr Werner von 
Siemens in his shuttle- wound ” armature (Brit. Pat. No. 2107, 
1856). 
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100 to 10,000. It is therefore necessary to connect a number 
of such wires in series, so as to form an ** armature winding.” 
If several similar conductors are arranged along the length of 
the iron core parallel to the first (flg. 5), the E.M.F.’s generated 
in the conductors which at any 
moment are under the same pole are 
similarly directed, and are opposite to 
the directions of the E.M.F.’s in the 
conductors under the other pole (cf. 
flg. 5 where the dotted and crossed 
ends of the wires indicate E.M.F.’s 
directed respectively towards and away 
from the observer). Two distinct 
methods of winding thence arise, the similarity of the E.M.F.’s 
under the same pole being taken advantage of in the first, and 
the opposite E.M.F.’s under N and S poles in the second. 

1. The first, or nwg-winding, was invented by Dr Antonio 
Pacinotti of Florence ^ in i860, and was subsequently and inde- 
pendently reintroduced in 1870 by the Belgian electrician, 
Zenobe Th6ophile Gramme, whence it is also frequently called 
the “ Gramme ” winding. By this method the farther end of 
conductor i (fig. 5) is joined in series to the near end of con- 
ductor 2 ; this latter lies next to it on the surface of the core or 
immediately above it, so that both arc simultaneously under 
the same pole-piece. For this series connexion to be pos.sible, the 
armature core must be a hollow cylin- 
der, supported from the shaft on an 
open non-magnetic spider or hub, be- 
tween the arms of which there is room 
for the internal wire completing the 
loop (fig. 6). The end' of one complete 
loop or turn embracing one side of the 
armature core thus forms the starting- 
point for another loop, and the process 
can be continued if required to form 
a coil of two or more turns. In the 
ring armature the iron core serves 
the double purpose of conducting the 
lines across from one pole to the 
other, and also of shielding from the magnetic flux the 
hollow interior through which the connecting wires pass. Any 
lines which leak across the central space arc rut by the internal 
ivires, and the direction of cutting is such that the E.M.F. 
caused thereby opposes the E.M.F. due to the active conductors 
proper on the external surface. If, however, the section of iron 
in the core be correctly proportioned, the number of lines which 
cross the interior will bear but a small ratio to those which pass 
entirely through the iron, and tlie counter E.M.F. of the internal 
wires will become very small ; tliey may then be regarded simply 
as connectors for joining the external active wires in series. 

2. The second or drum method was used in the original 
“ shuttle-wound ” armatures invented 

by Dr Werner von Siemens in 3856, and 
is sometimes called the “ Siemens ” 
winding. Tlie farther end of conductor i 
(fig. 5) is joined by a connecting wire to 
the farther end of another conductor 
2' situated nearly diametrically opposite 
on tlie other side of the core and under 
the opposite pole-piece. Tlie near end of 
the complete loop or turn is then brought 
across the end of the core, and can be 
used as the starting-point for another ' Fig 

loop beginning with conductor 2, which ‘ 

is situated by the side of the first conductor. The iron 
core may now be solid from the surface to the shaft, since 
no connecting wires are brought through the centre, and 
each loop embraces the entire armature core (fig. 7). By the 
formation of two loops in the ring armature and of the single loop 
in the drum armature, two active wires are placed in series ; 

® Nuovo Cimento (1865), ig, 378. 

^ Brit. Pat. No. 1668 (1870) ; Compies rendus (1871), 73, 175. 
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the curves of instantaneous £.M.F« are therefore similar in shape 
to that of the single wire (fig. 4)^ but with their ordinates raised 
throughout to double their formei' height^ as shown at the foot 
of fig. 6. 

Next, if the free ends of either the ring or drum loops, instead 
of 1)eing connected to two collecting rings, are attached to the 
two halves of a split-ring insulated from the shaft (us shown in 
fig. 7 in connexion with a drum armature), and the stationary 
brushes are so set relatively to the loops that they pass over from 
the one half of the split-ring to the other half at the moment 
when the loops are passing the centre of the interpolar gap, and 
so are giving little or no IC.M.F., each brush will always remain 
either positive or negative. 'Fhe current in the external circuit 
attached to the brushes will then have a constant direction, 
although the K.M .F. in the active wires still remains alternating ; 
the curve of E.M.F. obtained at the brushes is thus (as in fig. 7) 
entirely above the zero line. The first dynamo of H. Pixii,^ 
which immediately followed Faraday’s discovery, gave an 
alternating current, but in 1832 ^ the alternator was converted 
into a machine giving a unidirected current by the substitution 
of a rudimentary “ commutator ” in place of mercury collecting 
cups. 

(B) So far the length of the active wires has been parallel to the 
axis of rotation, but they may equally well be arranged perpen- 
dicularly thereto. The poles will then liave plane faces and the 
active wires will be disposed WMth their length approximately 
radial to the axis of the shaft. In order to add their E.M.F.’s in 
series, two types of winding may be employed, which are precisely 
analogous in principle to tlic ring and drum windings under 
arrangement (A). 

3. The discoidal or flat-ring armature is equivalent to a ring 
of which the radial depth greatly exceeds the length, with the 
poles presented to one side of the ring instead of embracing its 
cylindrical surface. A similar set of poles is also presented to 
the opposite side of the ring, like poles being opposite to one 
another, so that in effect each polar surface is divided into two 
halves, and the groups of lines from each side bifurcate and pass 
circumferentially through the armature core to issue into the 
adjacent poles of opposite sign. 

4. In the disk machine, no iron core is necessary for the arma- 
ture, the two opposite poles of unlike sign being brought close 
together, leaving but a short path for the lines in the air-gap 
through w’hich the active wires are rotated. 

If the above elementary dynamos are compared with fig. i, 
it will be found tliat they all possess a distinctive feature which 
IS not present in the original disk machine of Faraday. In the 
four types of machine above described each active w'ire in each 
revolution first cuts the group of lines forming a field in one 
direction, and then cuts the same lines again in the opposite 
direction relatively to the sense of the lines, so that along the 
length of the wire the E.M.F. alternates in direction. But in 
the dynamo of fig. 1 the sector of the copper dir k w^hich is at any 
moment moving through the magnetic field and which forms 
the single active element is always cutting the lines in the .same 
manner, so that the E.M.F. generated along its radial length is 
continuous and unchanged in direction. 'J'his radical distinction 
differentiates the two classes of heiero polar and hontopolar 
dynamos, Faraday’s disk machine of fig. i being the type of the 
latter class. In it the active clement may be arranged cither 

^ Ann. Chim. Phys. 1 . 322. 

‘ Ibid. li. 76. Since in H. Pixii’s machine the armature was 
stationary, while both magnet and commutator rotated, four 
brushes were used, and the arrangement was not .so simple as 
the split-ring described above, althougli the result was the same. 
J. Saxton’s machine (1833) and E. M. Clarke's machine (1835, .sex* 
Sturgeon's Annals of Electricity ^ i. 145) were similar to one anotlier 
in that a unidirected current was obtained by utilizing ervery alter- 
nate half-wave of E.M.F., but the former still employed mercury 
collecting cups, while the latter employed metal brushes. W. 
Sturgeon in 1835 followed Pixii in utilizing the entire ivave of 
E.M.F., and abandonerd the mercury cups in favour of metal brushes 
pressing on four semicircular disks {Scientific liesearrhes^ p. 252). 
The simple split-ring is described by Sir C. Wheatstone and Sir W'. F. 
Cooke in their Patent No. 8345 (1840). 


parallel or at right angles to the axis of rotation ; but in both 
cases, in order to increase the E.M.F. by placing two or more 
elements in series, it Ix^comes necessary either (i) to employ 
some form of sliding contact by which the current may be 
collected from the end of one active element and passed round 
a connecting wire into the next element without again cutting 
the field in the reverse direction, or (2) to form on the armature 
a loop of which each side is alternately active and inactive. The 
fii*st method limits the po.ssil)ilitics of the homopolar machine 
so greatly when large currents and high voltages are required 
that it is now only used in rare instances, as <’.g. occasionally in 
dynamos driven by steam-turbines vhich have a very high 
spiced of rotation. The second alternative may be carried into 
effect with any of the four methods of armature winding, luit 
is practically confined to the drum and disk typics. In its drum 
form the field is divided into two or more projecting poles, all 
of the same sign, with intervening neutral spaces of equal width, 
and the span of the loop in tlie direction of rotation is at least 
equal to the width of a polar projection, as in fig. 8, where two 
polar projections arc shown. Each side of the loop then plays 
a dual part ; it first cuts the lines of one polar projection and 
generates an E.M.F., and next becomes an inactive connei-ling 
W'ire, wliile the action is taken up by the opposite side of the 
loop) whicdi lias previously .served as a connector but now cuts 
the lines of the next polar projection. The Ji.M.F. is thus always 
in the same direction along the side which is at any moment 
active, but alternates round tlie loop us a whole, and the dis- 
tinctive px:culiarity of the homopolar machine, so soon as 


any form of “ winding ” 
is introduced into its 
armature, is lost. It 
results that the homo- 
polar principle, which 
would pnma facie apipcar 
specially suitable for the 
gcnciation of a uni- 
directional E.M.F. and 



continuous current, can Ku... 8. 

seldom be u.scd for this 


p>urp)ose and is practically confined to allcmators. It may 
therefore be said that in almost all dynaiiio.s, whether they 
supply an alternating or a continuous current in the external 
circuit, the JO.M.F. and current in the armature arc alternating. 

King winding was largely employed in early continuous- 
current dynamos and also in the alternators of ('iramme and 
H. Wilde, and later of Auguste de Mcritens. Disk winding was 
also successfully introduced for alternators, as in the magneto- 
machines of Nollet (1840) and the alternators of Wili’.e (1S66) 
and Siemens (1878), and its ii.se was continued in the machines 
of W. M. Mordey and S. Z. jMTranli. But although the ring, 
discoidal-ring and disk methods of winding deserve mention 
from their historical importanci^, exfieriencc lias shown that 
drum winding possesses a marked sufieriority for both (electrical 
and manufacturing reasons ; the three former methods havt* 
in fact Ixicn jiracticaJly discarded in its favour, so that the drum 
method will hereafter alone be considered. 


ITie drum coil, composed of several loops wound side by side, 
may therefore be regarded as the constituent active element out 
of which the armature winding of the modern dynamo is ile- 
velopicd. Its application to the multipjolar machine is easily 
followed from fig. 9, which illustrates the hctcropolar tyjie of 
dynamo. The span of the loops, which is nearly 180'' or acro.ss 
the diameter of the two-pole machine, is reduced approximati'Iy 
to 90*’ in the four-pole or to 60'' in the six-pole machine and so on, 
the curvature of the coil becoming gradually less as the number 
of poles is increa.sed. 'i*he passage of a coil through two magnetic 
fields of opposite direction yields a complete wave of E.M.F., 
such as is shown in fig. 6, and the time in seconds taken to pass 
through .such a complete cycle is the “ pt-riod ” of the alternating 
E.M.F. The number of complete periods through which the 
E.M.F. of the coil passes per second is called the “ periodicity ” 
or “ frequency ” of the machine. In the bipolar machine this 
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is equal to the number of revolutions per second, and in the 
multipolar machine it is equal to the number of pairs of fields 
throuf2:]i which the coil passes in one second ; hence in general 
the wriodicity is />N/6o, where N = the number of revolutions 
per minute and p « the number of pairs of poles, and this holds 
true; of the E.M.F. and current round the coil, even though the 


small currents circulating through the interior of the separate 
laminations. Each thin iron plate is either coated witli an 
insulating varnish or has one of its sides covered with a sheet of 
I very thin paper ; the tliickness of the laminae is usually about 
one-fortieth of p inch, and if this is not exceeded the rate at 
, which energy is dissipated by eddy-currents in the core is 




so far reduced tl\at it does not 
seriously impair the efficiency of tlie 
machine. 

Lastly, the drum coils may be 
either attached to the surface of a 
smooth armature core (fig. 9, I.), or 
may be wound through holes fonned 
close to the periphery of the core, 
or may be embedded in the slots 
between projecting iron teeth (figs. 
9 [II.] and 10). Originally employed 
hy Antonio Pacinotti in connexion 
wo til ri?ig winding, the toothed 
armature was after some consider- 
al>le use largely discarded in favour 
of the smooth core ; it has, how- 
ever, been reintroduced with a 


I.Biaootli, 


Fir.. 9. 


fuller understanding of the special 
precautions necessitated in its design, 
and it is now so commonly used 


E.M.F, and current furnished to the external circuit may be 


that it may be said to have superseded the smooth-surface 


rendered unidirectional or continuous. 'I’he only difference on 
this point is that in the continuous-current machine the poles 
arc usually fewer than in the alternator, and the periodicity is 
correspondingly lower. I'hus in the fonner case the number 
of poles ranges from 2 to 12 and tlic usual frequencies from 5 lo 
20 ; but with alternators tJie frecjiicncies in commercial use 
range from 25 to 120, and in large machines driven by sIoav- 
sf ieed engines the number of j)oles may even be as high as 96. 

The drum coil may be applied cither to the external surface 
of a rotating armature, the ficld-magnet being external and 
stationary (fig. 9), or to tlie internal surface of a stationary 
armature (tig. 10), the lield-magiu t being internal and rotat- 
ing. While the former combination is universally adopted 
in the continuous-current dy namo, the latter is more usual in 
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the modern alternator. In cither case the iron armature core 
must lie “ laminated ; the passage of the lines of the field 
across its surface sets up E.M.F. 's which are in opposite direc- 
tions under poles of opposite sign, so that if the core were a 
solid mas? a current-sheet would flow along its surface opposite 
to a j)ole, and complete its circuit by passing through the deepi^r 
la> ers of metal or by returning in a sheet under a pole of opposite 
sign. .Such “ eddy-currents can be practically avoided by 
dividing the metal core into lamiiuitions at right angles lo tlic 
length of the active wires which are themselves arranged to 
secure the greatest rate of line-cutting and maximum E.M.F. 
The production of the eddy -current E.M.F. is not thereby 
prevented, but the patks of the eddy-currents are so broken up 
that the comparatively high resistai?ce with which they meet 
reduces their amount ver>' greatly. The laminae must be lightly 
insulated from one another, right up to their edges, so that the 
E.M.F. 's which still act across their thickness will not be added 
up along the length of tlic core, but will only produce extremely 


armature. 

Not only does the loothod armature* ncUicc the length of the 
air-gap lo the miniiuum porinitted by nieclumical and magnetic 
con.sic.h*iatioiis, aiu .1 furnish lutter niechanitraf jirolection to the 
armature coils, but it also fTisures the positive bolding of the active 
wires against the mechanical drag which e 7 q)ericncc as they 
]>aRs through the magnetic riclcl. Further, tlie active wires in the 
toothed armature are relieved of a largi*. pro]>orlioii of this imrcLanical 
drag, which is tran.sf(;rrcd to the iron leetli. Ihe lines of tlie fit-ld, 
aller passhig through the air-pap ])mper, divide t»<‘lween the teetli 
and tlie slots in pro])orlion to their relative pcriTieances. Hence 
at any moment the active wires are siluatt.'d in a weak field, and 
lor a given armature current the force on them is only pro]>ortional 
to this weak held, 'fliis imi>ortanl result is connected with the 
fact that when tlij annatiiR: is giving current tlie distribution of 
tlic* lines over the face of each tooth is distorted, so that they become 
denser on tlie ‘‘trailing'’ side than on the “leading" siile;’ the 
effect of the non-uniform distribution acting on all tlie teeth i.s lo 
jnoduce a magiurtic drag on tlu; armature core profiortional to the 
ciirnuit p«'is.sing through the wires, so that thi* total re.sisting force 
n'Tnains the same as if the ariunl urc had a smooth core. The amount 
by which the stre.ss on the active wires is reduced entirely depends 
upon the degree to whicli the teeth arc satuiated, but, since ilio 
relative permeability of iron even at a tlux density of 20,000 lines 
per sq. cm. is to thal’of air approximately as : 1, the embcrlded W'ires 
arc very largely relieved of tin* driving stn\s.s. An additional gain 
is that solid bars of much greater width can be used in the toothed 
armature than on a smooth core without appreciable loss from 
eddy -currents within their mass. 

A disadvaiitap.e of the slotted core is, however, tli.T-t it usually 
necessitates the lamination of the pole-j)ieces. If the top of the slot 
is open, and its wddth of opening is considcral>ly greater than the 
length of the air-gap from the iron of the pole-face to the surface 
of tlic teeth, the lines become unequally distributed not only at the 
surface of tlic teetli, but also a.t the face of the pole-pieces ; and 
this inassinij of the lines into bands causes the dcii.sity at the pole- 
f.icc to be rhythmically varied as the teeth jia-ss under it. No such 
variation can take place in a solid mass of metal w'itliout the pro- 
duction of eddy-currents within it ; lienee if the width of the slot- 
opening is equal to or exceeds twice tlic length of the single air-gap, 
lamination of the pole -pieces in tlie same plane as that of the 
armature con* becomes advisable. 

If the wires are threaded through hole.s or tunnels pierced close 
to the periphery of the core, the same advantages are gained as 
with oi-Hm slots’ and lamination of the polc-picccs is rendered un- 
necessary. But on the other hand, the process of w'inding becomes 
lalKirioiis and expensive, while the increase in tlio inductance of 

* By the “ Icciding “ side of the tooth or of an armature coil or 
sector is to be understood that side which first enters under a pole 
after passing through the interjiolar gpp, and the edge of the jjole 
under which it enters is liere termed the “ leading " edge as opposed 
to the “ trailing " edge or corner from under which a tooth or coi^ 
emerges into the gap between the poles ; cf. fig. 30, where the l(\'iding 
and trailing ]>ole-c.orncrs arc marked // and ti. 
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ly /■ »iis tAvin ; !•> Ihoir lu'm^' surrounded hy a closed iron circuit 
!■• i " ji vlicial <0 sparkless couimutation in the continuous-current 

• \yiK 1-10 and io tlie iv-'iikitioii of the voltaf^c of the alternator. A 

• 'ill iionij is found in the half-closed slot, which is not uncommon 
JD siiiTnalors, alihoiifdi the open slot is more usual in continuous- 
cvr out dynamos. 

'/'ith the i\dclition of more tiii iiS to the elementary drum loop 
; f several complete roils, new questions uri.so, and in con- 
! ‘ "n tl.erawilh the two "rent classes of machines, viz. alter- 

ti.r;; and continuous-current dynamos, which have above been 
irea'.ed side by side, diverf^e considerably, sc. that they are test 
c »ri; id'T».;d senarat: ly. 'ihe electromotive -force equation of 

the alternatt)r will be 
first deduced, and sub- 
se<.iut*ntly that of the 
continuous-current 
machine. 

( orrespiondiu^ to Ihti 
number of pairs of 
j)ok*s in tlio miiltipokir 
alterniilor, it is evident 
that there may also be 
an equal numljer of 
coils as shown dia- 
^rrammatically in fig. 
II. The additioiuil 
coils, lieing similarly 
situatt‘d in respect to 
other j)airs of poles, 
will exactly reproduce 
the 1 .' i.!’. rj' il,.‘ (.': i loil in ]j!ia.se and magnitude, so 
\hiil wiuii they are coiuiected in scries the total K.M.K w'ili 
he pro] .orlional to the number of coils in series; or if they 
are crjnnrcti'd in parallel, while not adding to the E.M.K., they 
will pi-oj)orlionalel} inereas(? tlie current-carrying caixacily of 
ihe conibijuilion. lJut witlun ea<'h coil the addition of more 
lo<»j«s will not cause vii equal increase in the total K.M.R, unless 
the j)!ias(:s of the comjionc'ut IhiM.J^'s due to the several turns 
ore ide.ntical, and on this account it l.)ecomes necessary to 
i-oiisider tluj (ifTi^ct of the width of the coil-side. 

If the additional loops are wound within the same slots as the 
(friginal loop, the wu’nding is concentrated,” and each turn will 
;hen add the same J/i.M.F. J Jut if the coil-sidc is di\ ided tetween 
.wo or more .slots, the pha.se of the K.M.R yielded by the wires 
in oPiC slot Ixung dilTerent from that of the wdres in another 
neighbouring slot, tlie sum of all the E.M.F.'s will te less than 

ihe E.il.F. of one component Iooj> 
multiplied by the number of loops 
or turns in the coil. The per- 
centage reduction in the E.M.J'. 
will depend upon the number of 
the slots in a coil-side and their 
distance apart, i.e, on the virtual 
width of the coil-side expressed as 
a fraction of the “ pole-pitch ” or 
t!ie distance measured along the 
pitch-line from the centre of one 
pole to the centre of a neighboiir- 
iiig pole of opposite sign (fig. 1 2). 
Tlie winding is now to lie regarded 
as “ grouped,” since a small 
number of distinct phases corre- 
sponding to the groups within ihe two, three or four slots have 
to be compounded together. As the numlicr of slots per coil- 
;iide is i.ncreaseil, an a[-proach is gradually made to the case 
oi “ uniform distribution,” such as would obtain in a smooth- 
core armature in w'liich the turns of the coil are wound clo.seIy 
side by side. Thus in the six-turn coil of fig. 12 A, which 
represents the development of a two-polc armature when the 
core is cut down to the shaft and opened out flat, lliere arc 
in effect six phases compounded together, each of which differs 
blit little from that of its next nciglibour. With numerous 
w'ires l>'ing still clo.ser together a large number of phases are 



Fig. 12^ 



compeundr d until t!ic distribution becomes practically uniform ; 
the decrciL'^^e in the E.M.F., as compared v. ilh that of a single 
turn multi{)lied by the number in series, is then immediately 
dependent iq>on the width of the coil-sidc relatively to thepoK- 
pitch. 

Jf the width of the inner 1()0[) of iig. 12 A is less than tl.at 
tlie pole-face, its two sides will tm- some portion of each litaio*’ 
lie moving under the same pole, and “ differential action “ 
results, the net E.M.F. being only tluU due to the differeiic:- 
i)etween ihe E.M.F.'s of llie two sides. The loop of sinahe •. 
width must therefore exceed tlui witllli of pole- lace, if diris 
differential action is to be avoided. The same consideration also 
determines the width of tin* outer loop ; if this Iv* deducted from 
twice the polc-pitch, the difference sliould not l.*c le.ss ihi\\\ ih * 
width of the pole-face, so that,c.g.,in a bij'oiar muLhine i\\: outi i' 
loop may stand to the S. pole exactly 
as the inner loop stands to the N. 
pole (fig. 13). In other words, the 
width of the coil-side must not ex- ' 
ceed the wridth of the interi)olar gap 
between two fields. Evidently then 
if the ratio of the pole-width to the 
pole -pitch approaches unity, the 
width of the coil-side must be very 
small, and vice versa. A compromise between these con- 
flicting considerations is found if the polo is made not riuich 
more than half ihe pole-pitch, and the width of the coil-siile i* 
similarly about half the pole-pitch and therefore equal in widli» 
to the pole (fig. 1 3). A single large, coil, such as that of fig. 12 A , 
can, however, equally well be divided into two halves by 
the end-connexions of one half of the turns round llni opj)osiii.‘ 

I .side of th(j shaft (fig. .12 TJ), as indeed has already been clone 
in fig. 13. Ea(‘b .sheaf or band of active wires corresponding 
to a pole is tlujrehy unaffected, but the advanUigcs are gaiiK^d 
that the axial length of the (fud-connexions is halved, and tliv.l 
they have less inductance. Thus if in fig. 11 then^ arc four turns 
p'.M* coil, fig. 14 is electrically eqiiivali‘iil to it (..n,ve that thi^ coils 
are here shown divided into two |>arallcl ]>aths, e:u'h carrying 
half llie total current). When the large coils ari^ divided as 
al)ove described, it results that tluTe are as many coils as then" 
are poles, the outer loop of the small coil having a width equal 
to the pole-pilch, and the inner a w idth equal to thii pole-face. 

Such is tlie form which the “ single-pliase alternator” takes, 
but since only one-half of the anuature core is now covcreil 
with winding, an en- 
tirely distinct: but 
similar .set of coil; 
may te wound to form 
a second armature 
circuit tetween tlie 
coils of the first cir- 
cuit. The phase « 
this .second circuit \vi;l 
differ by 90° or :» 
quarter of a period 
from that of the firs,, 
and it may cither be 
used to feed an c n 
tircly .scjiarale extern:; 1 
circuit possibly at r 
dilTerent j)r(?ssure or, if 
it be composed of the 
same number of turns and therefore gives the same volUige, it m.iy 
te interconnected with the? first circuit to form a “ qiiarUT-iflia.se 
alternator,” as will be more fully dcscrilied lat«;r. Jiy an exten- 
sion of the same process, if the v/idth of each side of a cm‘1 is 
reduced to one-sixth of the pole-ju’tch, three arm.'itiin? circuits 
can be wound on the same core, and a “ three-phase altiTnator,” 
giving wav'cs of E.M.F. differing in phase by 120% is obtained. 

The fuiidamcntal “ elect rouiotivc-forcc ” of tlu* hetero- 

poUir alleriialor can now' lx; f iv* n a more ■ form. I.et /,* be 

the nnmlier of C.G.S. lines or the iolal jlu>, wiiit.li i.ssuiiv^ .'rom :iv.y 
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one pole flows through the armature core, to leave it by another pole 
of opposite sign. Since each active wire cuts these lines, first as they 
enter the armature core and then as they emerge from it to enter 
another pole, the total number of lines cut in one revolution by any 
one active wire is 2pZ«. The time in seconds taken by one revolution 
is 6o/N. The average E.M.F. induced in each active wire in one 
revolution being proportional to the number of lines cut divided 
by the time taken to cut them is therefore 2Z«(/>N/6o) x lo-* volts. 
The active wires which are in series and form one distinct phase 
may be divided into as many bands as there are poles ; let each 
such band contain t active wires, which as before explained may 
either form one side of a single large coil or the adjacent sides of 
two coils when the large coil is divided into two halves. Since the 
wires arc joined up into loops, two bands are Viest considered together, 
which with either arrangement yield in effect a single coil of t turns. 
The average E.M.F. 's of all the wires in the two bands when added 
together will therefore be 4Za(/»N/6o)/ x lo-**. But unle.ss each band 
is concentrated within a single slot, there must be some differential 
action as they cross the neutral line between tlie poles, so tliat the 
last expression is virtually the grass average E.M.F. of the loops 
on the assumption that the component E.M.F.'s always act in agree- 
ment round tlie coil and do not at times partiaUy neutralize one 
another. The net average E.M.F. of the coil as a whole, or the 
arithmetical mean of all the instantaneous values of a half-wave 
of the actual E.M.F. curve, is therefore reduced to an extent depend- 
ing upon the amount of differential action and so u))on the width 
of the coil-side when this is not concentrated. Let k' the co- 


efficient by whicli the gross average E.M.F. must be multiplied to 
give the net average E.M.F. ; then k' may be called the “ width- 
fiictor,” and w'ill have some value less than unity when the wire.s 
of eiudi band are spread over a number of .slots. The net average 
E.M.F. of the two bands corres])oiiding to a pair of j>oles is thus 
e^-~ 4k*7,tt{pK X 10-*. 

The shape of the curve of instantaneous E.M.F. of the coil must 
further be taken into account. The “ effective ” value of an alter- 
nating E.M.F. is eciual to the square root of the mean scpiarc of its 
instantaiu.'ous values, since this is tlie value of the equivalent uni- 
directional and unvarying E.M.F., which when applied lo a given 
resistance develops energy at the .same rate as the alternating 
E.M.F., when the effect of the latter is averaged over one or any 
whole number of periods. Let k'" - the raf io of the stpiare root of the 

i*lTt*ctiv'e F F 

mean square to the average E.M.F. of the coil, i.e. = * 

Since it depends upon tlie shape of the E.M.F. curve, is also 
known as the “form-factor”; thus if the lengdh of gap In^tween 
pole-face and arriutture core and the spacing of the wire.s were so 
graduated as lo give a curve of E.M.F. varying after a sine law', 
the ionn-factor would have the j)articular valm? of ir/2\/2 .. i*JJ, 
and lo this condilion practical alternators innn* or le.ss confomi. 
'riie effective E.M .1*'. of the I wo bands corrc.sponding to a jKiir of |x>le.s 
is thus e^jf 4k'k''/.Jp'Slfio)tx lo-*. 

In any one phase there are p ]Kiir.s of bands, aiul these may be 
divided into ^ ])aia!lrl paths, W’heiv 7 is oiu- <ir any whole miniber 
t)f which p is a multiple. The elfeclivo E.M.l". of a conijdele pha.se 
is therrefure pt'e.frh!- Lastly, if w- the number of ])hascs into which 
the armature w'lndiiig is divided, and r llie, total number of active 
wires on the armature counted all round its perijiliery, t- rjipm^ 
and the eftective E.M.F. ]:er phase is Ea-- 2k'k'*'/.^{pNTlix^ mt/) x m 

'l‘he two factors k' am I may be united into one coefficient, and 
the equation then tak<‘s its final form 

Ea :- '2KZ.,(/>-\r/0o fM7) X 10-" volts (la) 

111 the alternator 7 is most commonly 1, and there is only one ciiciiit 
}>er iihase ; tinallv the value of K or the ]miduct of the wklth hictor 
and the foriii-lnctor usually falls between the limits of i and i*.:.*). 


Wc liavc next to ronsidcr tlie effect of the addition of more 
annaturi! loops in the case of dynamos which give a unidirectional 
in virtue of their split-ring collecting device, i,e. of the 
type shown in fig. 7 with drum armature or its equivalent ring 
form. As before, if the additional loops are wound in continua- 
tion of the first iis one coil connected to a single split-ring, this 
coil must lie more or less concentrated into a narrow band ; 
since if tlie width becomes nearly e(|ual lo or exceeds the width 
of the intcrpolar gap, the two edges of the coil-side will just as in 
the alternator act dilTerentially against one another during part 
of each revolution. The drum winding with a single coil thus 
gives an armature of the H- or “ shuttle ” form invented by 
Dr Werner von Siemens. Although the E.M.F. of such an 
arrangement may have a much higher maximum value than that 
of the curve of fig. 7 for a single loop, yet it still periodically 
varies during each revolution and so gives a pulsating current, 
which is for most practical uses unsuitable. But such pulsation 
might be largely reduced if, for example, a second coil were 
placed at right angles to the original coil and the. two were con- 
nected in series ; the crests of the wave of E.M.F. of the second 


coil will then coincide with the hollows of the first wave, and 
although the maximum of the resultant curve of PLM.F. may 
be no hip;her its fluctuations will be greatly decreased. A 
spacial displacement of the new coils along the pole-pitch, 
somewhat as in a polyphase machine, thus suggests itself, and 
the process may lie carried still further by increasing the number 
of equally spaced coils, provided that they can connected 
in series and yet can have their connexion with the external 
circuit reversed as they pass the neutral line between the poles. 

Given two coils at right angles and with their split-rings 
displaced through a corresponding angle of 90^, they may be 
connected in series by joining one brush to the opposite brush 
of the second coil, the external circuit being applied to the two 
remaining brushes.^ The same arrangement may again lie re- 
peated with another pair of coils in parallel with the first, and 
we thus obtain fig. 15 with four split-rings, their connexions to 



the loops being marked by corresponding numerals ; the four 
coils will give the same E.M.F. as the two, but they will be jointly 
capable of carrying twice the current, owing lo their division 
into two parallel circuits. Now in place of the four split-rings 
may be employed the greatly simplified four-segment structure 
.shown in fig, 16, which servos precisely the same purpo.se as the 
four split-rings but only requires two instead of eigJit brushes. 
The effect of joining brush 2 in fig. 15 across to brush brush 4 
to brush 5, 5 to 6, &'c., has virtually been lo connect the end 
of coil A with tlui beginning of coil B, and the end of coil li with 
the beginning of coil A', and so on, until they form a continuous 
clo.sed helix. Each sector of fig. 16 will therefore replace two 
halves of a pair of adjacent split-rings, if the ciid and licginning 
of a pair of adjacent coils are connected to it in a regular order 
of sec|uencc. The four sectors are insulated from one another 
and from the shaft, and the whole structure is 
known as the “ commutator,” - its function 
being not simply to collect the current but also 
to aimmute its direction in any coil as it passes 
the intcrpolar gap. The principle of the “ closed- 
coil continuous-current armature ” is thus reached, 
in which there are at least two parallel circuits 
from brush to brush, and from which a practi- 
cally steady current can be oliUiined. Each coil 
is successively short-circuited, as a lirush bridges 
over the insulation between the two sectors which terminate 
it; and the brushes must be so set that the period of 
short-circuit takes place when the coil is generating little 
or no K.M.F., i.r. when it is moving through the zone between 
the pole-tips, llie effect of the four coils in reducing the 
percentage fluctuation of the E.M.F. is very marked, as 
shown at the foot of fig. 15 (where the upper curve is the 
resultant obtained by adding together the separate curves 
of coils A and B), and the levelling process may evidently be 
carried still further by the insertion of more coils and more 
corresponding sectors in the commutator, until the whole 

* Such was the arrangement of Wheatstone’s machine (Brit. Pat. 
No. 9022) of 1841, which was the first to give a more nearly “ con- 
tinuous “ current, the numlier of sections and split-rings being five. 

■ Its development from the split-ring was due to I’acinotti and 
Gramme (Brit. Pat. No. 1668, 1870) in connexion with their ring 
armatures. 
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armature is covered with winding. For example, figs. 17 and 18 
show a ring and a drum armature, each with eight coils and 
eight commutator sectors ; their resultant curve, on the assump- 
tion that a single active wire gives the flat-topped curve of fig. 4, 

will be the upper wavy line 
of E.M.F. obtained by adding 
together two of the resultant 
curves of fig. 15, with a relative 
displacement of 45°. 'fhe 
amount of fluctuation for a 
given number of commutator 
sectors depends upon the shafie 
of the curve of E.M.F. yielded 
by the separate small sections 
t)f the armature winding ; the 
greater the polar arc, the less 
the fluctuation. In practice, 
with a polar arc equal to al)out 
0-75 of the pitch, any numlier 
of sectors over 32 per pair of 
poles yields an E.M.F. which 
is sensibly constant through- 
out one or any number of 
revolutions. 

The fiindainrntal electro- 
mot iver- force <•(] nation of the 
continiions - ciirn*iit hetcropolar 
machine is easily obtained by 
analogy from that of the alter- 
nator. The gross average 
ii.M.F. from the two sides of 
a drum loop without reference 
to its direction is as before 
4Za(/)N/fK)) X 10- * volts. Diit tor 
two reasons its net average E.M .F. 





Fjg. 


uiny be less ; the span of tlie loop may be less than the pole-pitch, 
sf) t lial even wdicn the bruslies are so set that the position of short- 
eirciiil f.'dls on tlie line wlierc the field eJianges its direction, the two 
snies of the loop for some little lime act against each other ; or, 
M condiv, even it the span of tlie looj) be equal to the ])ole jiilch, the 
may be so act llial the reversal of the direction of its induced 
hl M.I". does not coincide with reversal of the current by the passage 
o! tin? coil under thc^ brushes, 'fhe net average E.M.F, of the l<M>p 
IS llicnMdre proportional to the algc*braic sum of the lines whicii it 
cuts ill ]):L.ssing from one brush to another, and this is ef|ual to tlur 
net amount of the flux which is included within the loop wlum 
situated in llic iio-alioii of .short-circuit under a brush. The amount 
of this tliix may be exjue.ssed as A'Za where A' is some; etaqiicient, 
Jess l!i:in unity if the span of the coil be less than the jjole-jiitch, and 
also \aryiiig with tin? position of 
the brushes:. Tin? net average 
iC.M.I'. of the loo]» is therefore 

jlA'Za(pN/ 6 o) X 10 

In practice the number of ser- 
tionsof Ihearmature winding isso 
large anrl their distrilnition round 
tlie armature ])erijihery is so 
11 inform, that the sum total of 
the instantaneous E.M.F. ’s of 
t he sirveral sections which arc in 
series becomes at any moment 
ecjiial to the net average E.M.l*'. 
of onc^ loop multiplied by the 
iiiimiier which arc in series. If 
I he winding is divided into q 
parallel circuits, the niimlier of 
jt)o])s in series is r/27, so that tlie 

total E.M.F. is Ea - 2(A7^)Z„(/.>N/6o)t x lo- " volts. Thus as com- 
]iartjd with the alternator not only i.s then.* no division of the 
w'inding into .separate phases, but the form-factor A* disappears, 
.since the effi.-ctive and average E.M.F.'s an* tlic same. Further 
wdiereas in the alternator q may - i, in the continuous-current 
closed-coil armature tlurrc can never be less than tw’o circuits in 
jiarallel from brush to brush, and if more, their number must fUways 
be a iniiltijile of two, .so that q can never be* less than two and j 
must silways be an even number. Lc'istly, the factor A' is usually so ■ 
closely equal to i, that the simplified equation may in practice be 1 
adopted, viz. 

E,:- (2/^)Z«(/)N/6o';T X 10 * volts • 

The fundamental equation of the electromotive force of the j 
dynamo in its fully developed forms {id) and [ih) may be com- • 


pared with it.s previous simple statement ( 1 .). The three variable 
terms still find their equivalents, but are differently expressed, the 
den.sity being replaced by the total flux of one field the length 
L of the single active wire l»y the total number of siich wires t, and 
the velocity of movement V by the number of revolutions per .second. 
Even when the speed is fixed, an endless number of changes may 
be rung by altering tlie relative values of the remaining two factors ; 
and in successful iiractice these? may be varied between fairly wide 
limits without detriment to the w'orking or economy of the machine. 
While it may be said that the e<iuation of the E.M.I^'. w'as implicitly 
known from Faraday’s time onwards, the difficulty under W'hich 
designers laboured in early days was the problem cif choosing the 
correct relation of Z„ and r for the re<|uired output; this, again, 
W'as due chiefly lo the difficulty of ])redetermining the toW flux 
before the machine was constructt?d. I'he general error lay in 
employing too weak a field and t oo msiny turns on the armature, and 
credit must here be given to the American inventors, E. W»?ston and 
T. A. Edison, for their early ajqirecialion of the superiority in 
practical working of the drum arrnatun*, with comparatively few 
active wires rotating in a stong field. 

Continuous-current Dynamos.-' -On pas.sing to the .separate 
consideration of alternators and continuous-current dynamos, 
the chief constructive features of the latter will first 
be taken in greater detail. As already stated in the 
ronlinuous-current dynamo the armature is usually 
the rotating portion, and the necessity of laminating its core 
luis been generally described. The thin iron stampings employed 
to build up the core take the form of circular washers or “ disks,” 
which in small machines are stning directly on the shaft ; in 
larger multipolar machines, in w'hich the required radial depth 
of iron is small relatively to the diameter, a central cast iron 
hub supports the disks. Since the driving for(*e is transmitted 
through the shaft to the disks, they must in the former case lie 
securely fixed by keys sunk into the shaft ; when a central hub 
is employed (fig. ig) it is keyed to the shaft, and its projecting 
arms engage in notches stamped on the inner circumference 
of the disks, or the latter have doveUiiled projections fitting 
into the arms. The. disks are llien tighf.lv compressed and 
clarnjied lielween stout end-plates so as to form a nearly solid 
iron cylinder of axial lengtli slightly e.xcecding the (^irrespond- 
ing dimension of the poles. If the armature is more than 4 ft. 
in fliami‘ter, the disks become too large to be conveniently 
handled in one jiicce, and are IhcTcfore made in si'gments, whicli 
are built up so as to break joint alteniatcdy. Prior to asseni- 
bkigc, the external circumfijrence of each disk is notclicd in a 
stamping machine with the required niimVier of slots to receive 
the armature coils, and the longitudinal grooves tht?rel>y formed 
in the finished core only require to have llicir sharp edges 



l-IG. iq. 

smoothed off so that then^ may be no risk of injury to the 
insulation of the coils. 

With open slots cither the armature coils nuiy be (*n('ast*d 
with wrappings of oiled linen, varnished pajUT and thin flexible 
micanitc sheeting in order to insulate them electrically 
from the iron slots in wdiich they are afterwards cm- 
bedded ; or the slots may be themselves lined with 
moulded troughs of micanitc, &c., for the reception of the anna- 
ture coils, the latter method being necessary with half-closed 
slots. According to the nature of the coils armatures may be 
divided into the two classes of coil- wound and Imr-wound. In 
the former class, round copper wire, double-cotton covered, is 
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erfi ployed, and the coils are either wound by hand directly on 
to the armature core, or are shapctl on formers prior to beinc: 
inserted in the armature slots. Hand-winding is now only 
en)p]<»vi d in ^ery small bipolar machines, the process being 
expensive and accompanied l>y the disadvanbige that if one 
section recjuir(*s to be repaired, the whole armature usually has 
til be dismantled and re-wound. Former-wound coils are, on 
1;iie oih;;r baial, economical in labour, p<Tfcctly symmetrical 
and interchangeable, and can be thoroughly insulated before 
they are placed in the slots. The sbajjers etnployed in the fonn- 
ing proc:;-s are very various, hwi are usually arranged lo gi\e 
to the finished coil a lozengt; sh.iipe, the two straight active 
sid(M which fit into the straight slots being joined by V-shafx^d 
ends ; at each ape.x of the coil the wire is given a twist, st) that 
the two sides fall into different levels, an upper and a lower, 
(•«.»rrcsponding to the two layers wliich the coil-sides fonn on the 
finished armature. Rec'tangular wire of comparaLively small 
section may be shnilarly treated, and if only one loop is required 
per section, wide and thin strip can be bent into a complete 
loop, so that the only soldered joints are those at the commutator 
end where tlie loops arc interconnected, but finally with 
massive rectangular (xaiductors, the transition must be made tc» 
txir-winding, in which each bar is a half-loop, insulated by being 
Liped after it has been bent to the required shape ; the separate 
bars are arranged on the armature in two layers, and their ends 
a.re soldered together subsequently to form Joops. As a general 
rule, whether liars or fonner-w'ound coils are employed, the 
armature is biirrel-wourul, i.t\ the end-connexions projtict out- 
vvanls from the slots with but little change of level, so that they 
jV>rm a cylindrical mass .su[iported on projections from the eiul- 
plates of the core (fig. i<)) ; but, in certain cases, the end-con- 
nexions are luMit downwards at right angles to the shaft, and 
they may then consist of scjxirate strips of copper bent to a 
so-called buttertly or evoluie shape. 

.After the coils or loops have been assembled in the slots the 
armature core, and the commutator has been fixed in pluc'e on 
the shaft, the soldering of the ends of the coils proi'ceds, by which 
at once the union of tlie end of one coil with the beginning of the 
next, arul also their connexion to the commute.t.or scv.tors, is 
e fleeted, and in this lies the essential part of armature winding. 


'I’he (Icvelopineiit of llu- inotlcm <h mn annalun', with its numerous 
coils (S)iiiiected in orderly sequence into a syiiiinetrical winding, 
as contrasted with tin: earlier Sieiiurns arniatures, was 
initiated by F. von Hefner Alteneck (1X71), and the laws 
w II tiff. Iji,. inleivoiine-virn of the coils have now been 

elaborated into a deliiiile system of winding formulae. Wlialever 
the. number of wires or bars in e.ieh side of a coil, i.e. whether it 
consist of a single loop or of many turns, the linal connexions of its 
lri‘e ends are not then-bv aftected, and it may be mentally replaced 
by a siu'de loop with two active inducing sides. 'I'he coil-side.s in 

their final position .are thus to ht? 
regarded as separatir primary eh?- 
meiil.s, even in number, and ilis- 
(ribiited unifurmly round tlu- 
armature periphery or divided inio 
.small, equally spaced groiqis by 
being located within the .slots of a 
tool lied armature. Attention must 
then be directed simply to I he 
sivinof the back connexion betwi t-n 
liie elements at the ciul of ttie 
:irmatuii; further from the conv 
mulalor, and to the span of th-.r 
front connexion by which the last 
turn of a coil is iirialU' connected 
to tlie lirst turn of (lie next in 
sequence, ])recisely as if each coil 
2i\ of many turns were ro<liui-d to a 

single loop. In order to avoid 
diix'ct rlihereiitial action, tlie span of the back connexion which 
fixes the width of the coil must exceed the wulth of the pole- 
iace, and should not be far different from the poU- pitch ; it 
is usually a little le.ss than the jiole-pitch. Taking any one 
clement as No. i in fig. 20, where for simplicity a smootli-core 
bipolar armature is shown, the niiinlwr of winding-spaces, eacli 
to be occupied l>y an element, which must be counted off in order 
to lind the position of the next clement in series, is called the ** pitch 
cif the end-connexion, front or hack, as l!ie c.ise inav l>e. Thus the 
back pitch of the winding maiked bv the dotted line in fig. 20 is 
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7, the second side of the first loop being the clement nuiiibiav.; 
1 4. 7 = 8. Ill forming the front end-connexion which completes- 
the loop and joins it to the next in succession, two pos.siI)le ciuse.. 
jircsoiit themselves. By the first, or “lap-winding,” the fron' 
end -connexion is brought l»ackwards, and pas.sing on its wav to a 
junction with a commutator sector is Jeil to a tl'ird ek niem lyin ' 
within llie two .side.i of the first loo]), Lc. I lie second loop stall:, v/if? 
the clement, No. 3, lying next but one to the startiug-poini. i.j th. 



Fig. 21. 


first Joci>. '1 he winding therefore n-i iini;; biickwards on itself to forii- 
each front end, but as a whole it works continually forwards roumi 
the armature, until it finally ” re-enters,'* after every element ha- 
been traversed. The develojnnent of the conqdeled w'indiiis; oil a 
fiat snrfiice .show.s that it lakes the form of a number of p;;.rli.dly 
overlapping JcKips, w'hence its name originates. The firm lirv- 
]K)rlu»i of fig. 21 gives the developiuenf of an armature, similar h> 
that of fig. 18 when cut tlirough at tise point marked X and opemr'l 
out ; two of the overlapjiiiig loops 
arc marki^d thereon in lieas y Jiiu .s. 

The. multipolar lap-wound armature 
is obtained by simply nq^eating tlie 
bipolar winding p times, as indicated 
by the dotted additions of fig. 21 
which convert it from a two-fiole lo 
a four-pole machine. Tlie character- 
istic leature of the lap* wound arma- 
ture is that there are. as many 
parallel ])aths from brusli to brush, 
and as many points at which tlie 
current must be collected, as tJiere 
aie j)ole.s. A.s the bipolar closed-coil 
coiilinuoiis- current armature lias 
Iwen shown to consist in reality oi 
two circuits in parallel, each givmg 
the same E.M.F. and carrying half 
this total current, .so the multipolar 
lap-wound drum con.si.sts of p pair.s of parallel paths, each giviii.; 
the .same E.M.F. and carrying ijip of the total cun en I . Thus i/t 
equation l.b we have q — ^p^ and the S]iecial form which tins Ji.M.f' 
equation of the lap-wound armature takes is E„- Za(N 7 fio)r x 10 
volts. All the bm.shes which are of the .same sign must be connecle.; 
together in order to collect the total armature current. Tlic sevei;.; 
brush -.si'ts of the multipolar lap-wound machine may again l»t 
reduced to two by “ cro.ss- connexion ” of sectors situate* I 3f)o'7/> 



apart, but thi.s is seldom done, since tins commutator must then I - • 
lengthened p times in order to obtain the nece.s.sary brush contaci 
surface lor the collection of the entiris current. 

But for many ])urposes, esoecially when; the voltage is hi.'jli an * 
t!ie current small, it is advantageous to add togeth.er the inductiv * 
efiect of tins .several poles of the inulli[)olrir ni.icljiiie by 
throwing the iC.M.F.'s of iialf the total niimljer of elements „.*'^** . 
into .serie.s, the niiiubcr of parallel circuits liting conversely 
again retliiced lo two. Tiiis is idfecied by the second metlij.l c; 
w'inJing the closed-coil coiilhuious current drum, which is known 
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iJS \\;)\ i -v.’ijuiin;.,.” 'Hu* fiont pitch is now in. the sanu' direction 
loMTul till* armnir.n.- a*-. tlii jj), so lh:!.t ih«‘. boj.hinint^ 

I'f tile sccoiid loop, /.r. (ileint-nt No. 15, lies outside the lirst Jo<»p. 
-After /? loops have l>ecn formed and :is infiny elenu'iits have lu'en 
i;ravt*rsed as there arc; jjolcs, the distance^ covered eitluM* falls short of 
or e;v;cceds a coinjileto lour of the armature by two winding-spacer, 
r.r the width of two elements. A second and a third tour are then 
’.eade, ;ifid so on, until finally the winding again closes upon itstdl. 
VVlicTi the comph'ted winding is tlovcioped as in fig. 23, it is .seen 
to work eont-imiously forwards round the armature in zigzag waves, 
one of vvliic.h is marked in lieavy lines, ancl the number of complete 
tours is eipial to the average of the back and front pitches. Siiuar 
the ne.mbiT of j)arallel circuits from brush to brush is <7 = 2, tlu? 

equfilion of the wnvr -soomtd drum is /•/« (N/^jo) tx jo^' 
volts. OtiIv tw'o sets of brushes are necessary, but in order to 
shorten the length of tlie commutator, (jlher sets may also be added 
at the ]u>int of liigliest and lowest potential up to as ina.iiy in number 

1 here are j)C)les. Thus the advantage of the wave wound armature 
is that tor ;i. given voltage and number ol ])oles the number of active* 
v/ire.s i-: only i//* of that in the lap-wound elruni, eacli being ol larger 
fToss-secl ioii in orde r to carry /? time's as imicli ceaTcnt ; hence tiu* 
ra.tio of the leiom occiipie-d by the insulation to Iher copper area i-. 
It'ss, and the* a\ aikible.* sj>ru'e is bf.*ttcr utilized. A furtlier advantage 
is Hint Hie tv\e) circuits from brush to brush consist of eleine-ni - 
ii'llueiicevl by all the poles, so that if for any reason, such as cccon- 
Srieilv e»f Hie* armature wit.liiii the* bore eif the* pole-piece s, or want of 
miiforniity in the magnetic qualities of Hie* j?ole‘s, the lliix of each 
tielfl is Iieit espial to that «)1 every otlieT, the* e*e|tiality of the voltage* 
prfielue.ed by the two Iialv^es of the winding is not aflecte*d theM'eby. 

In app(*nr;ni( (■ Hie- two cl.vsses ol ai matures, Jaj) r.iul wave, may 
he eli.sliiiguisiied in tlu* barre-l 1\ ]ie <»i winding by the slope of the* 
eppe r laye r of bae.k eml-conne?^ion siiiel that of Hie front conne'xions 
.li: the* e'einimutalor e*nd be*ing paralle l to one anoHier in the latte*:, 
•md o])]H)sive-ly flin'cti*d in Hu* fonner. 

:\fl.or completion of the wimling, the ( '.di-ronnexions are 
!'r; n.l\' hound down l>y liaiids of steel or pliosjilior bronze binding 
ivire . :u> gs to resist the stress of centrifugal force. Jii tlie case 
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of smooth-siirhu'c armatures, such bands arc also I'llae-ed ui 
interx^als along tlie length of the armature cony, but in teiothed 
:i.rir;atun\s, altliough the coils are often in small max’hines .secured 
in tile slots by similar bands of a non-rnagnetic high-resistance 
wire, iht: use of liard-wood wedges driven into notehes at the 
sides of the .slots becomes preferc.hle, and in very large machines 
indispensable. 'I'he (fxttTJial aiq^earance of a typical a.nnaturc 
with lap- winding is shown in fig. 24. 

A sound mechanical construction of the commutator is of 
vital iinjiortance to the good working of the continuous-current 
The com ^ narrow, wedgc-sliapcjd sectors of hard- 

mataior, *itawn copper, with their insulating strips of lliin 
micii, are built up into a cylinder, tightly clamped 
togetla;*. and turned in tlu* lathe : at each end a V-shaped 
2, move i:> tunud, and into these are fitted rings of micanilc 
of eorresjjonding sc^ction (fig. 19); the whole is then slipped 
over a cast iron rlecA C, and at either end strong rings arc forced 
;:ilo tlie V-shaped grooves under great pr<‘s.sure and fixed hv a 
.numlx'r of closeIy-p)itc]ied tightening holts. In dynamos driven 
!;y .sleam-tiirhines in which the peripheral sjjeed of the com- 
T-.r.itator is very lugli, rings of .steel are frenucnt.ly shrunk on the 
surface of the comnuHalor at either end and at its centre. T'ut 
ai c\(Ty case the copper must be entirely insulated from the 
suiipuu-iing body of metal by tlie interposition of mica or miciir.ite, 
and the j>revention of any movement of the sccU:r.s under 



frequent and long-continued heating ancl cooling calls for thf^ 
greatest (*an* in both the design and the manufacture. 

On passing to the second fundamental part of the dynamo, 
Uiimcdy, the field-magnet, its fimetions may be briefly recallc^cl as 
ff>Ilo\vs : It has to siippiy the magnetic flux ; to pro- 
\ ido for it an iron path as nearly closed as possible 
upon the armature, save for the: air-gaps which nm* i mcis’nei. 
c.\ist between the pole-system and tlu^ armature core, 
the one stationary and the othcT rotating ; and, lastly, it. has 
to j;i\e the lines such direction and intcMisily within the air-gaps 
that they ma>’ he cul by the armature wire s to the* best advan- 
tige. Koughly corrc.spcmding to tlie three functions abo\e 
summarized are the tliree piortions which arc more or less dilT(*rcu- 
tiated in the compdeU: stnu:ture. 'fhe-^e are: (i) the niagnci 
“ cores or “ limhs\" carrying the excit ing coils whereby the 
inc*rt iron is converUxI into an elecTro-niagnet ; (2) the ycA . 
whicth joins the limbs together and c'nnducts the flux hetweeii 
them ; and (3) the jwh- pieces, whicli face the armature and 
j transmit tlie lines fmm the limbs through tlu. air-gap to tl '* 
; armatun* cori;, or vice versa. 


I 
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f)i Hu* coiintli.-.'^s siiapi’s w'.iich Hu* field-magnet may lake, it 
ie.a3' he said, wiHioiit. niiicli crxaggeraficMi, tliiil almost all lKive been 
tried; yet Hiost* which have |)rov(*(l t'conoinical 
and successful, and lu iice havt* met witli ^^i-neral 
a.do]>lion, may be c'.lasscd iiiuier a C()m])ara 
lively small number of ly|u*.K. hor bipolar 
machines Hie siiifde horse sfme (fig. 25), winclj 
is the lineal siicci*ssor of tlu* p» rin;inent niagnei 
employed in Hu* iirsl magneto (*k*cl ric maeliim s, 
was fornuily very largely used. It takes two 
j>ri:ic.*ipal loniu;, accordin'*, as Hu* pole-]>ieee‘; a.ud 
annnt.u.e an* jihovc fir luriiealh Hie maeiul 
limbs and yoki*. 'I'lu* " ovei-tvjie " tonu is 
be.‘-t siiilffl b) small Ik It flrivcii dynamos, while 
I he “ nude! IvjH* " IS adiuiral.»Iv ada.pled to be 
dincHy driven. j)\‘ Hu* steum-i n.eine, Hu* anna. 
turi*sii:ift beinp; inuneflialel v conph’d lo t lu* cr.'.nk-sh:; 1 1 of ihein.fiin' . 
in Hu* l:j.t liT c.i.se the m:i:MU*l must, be mounted 011 nor.-inue.nejic 
•siTjiport.s of gun rju-tal 01 zinc, so as to hoM it; at sfinu* flislae. •. 
a.w:.y inim Hu* iron bediikdc which carries boHi eiipine aiul dyiia.iiu: ; 
oHjerwise a l;».r;*e proj'orlion of the tlu.': whicli pje.e.*. ll,!ouJ.;h 1 
maenet limbs would Jea.ii through Hu* bedplate acros.-. fifini lu.-! • 
to ]>.'»)e wiftioul pe.ssinf^ H’rongli the arinalure core, mul : owfiulrl lu ! 
be ei:l by tiu* armature wiii*s. 

Next may bt* pla<'(.*d tlu* “ .Manclu'ster " ln ld lli;’. 20) tlu* 1y]»e 
of a divided ma'.metic circuit in wliich Hu* llu ' fferaim*, oti ' li'.’Uj «>. 
piole i.s (|ividt*d ln*l\veeii two magnets. \ii e\(i(m;.', coil i, placed 
oil <*ach hall of tlu* douhle liorie-shoe lea.'.jnel, Hu* ]»air belli; 
womul Hiiii coiise I iu nf ] f)les are loniu '.l aliove and lielow 
a.T ■ua.l un*. .K.i li magiu-t tlms l ame s oru 
lines nf ',he I *,vo halve.; luiilin;.; lo 
foini a fomnuMi field vviu're they is.*:ee 
forih into fu* !ea.ve Hie aii gap’. 'I'iie 
pole piei?e', m..y be li diler then in ilu: 
single lior'ie slioe type, and tin* lu’ld 
is inucli mon* symmetrical, wiic.-mt it 
is well suited to ring ar.iiaiuns of 
le.rge diameter. Ytd the.se advantages 
;;;■(• greatly discoimterl by llu^cxcessiM* 
niagnelic leakage, ami I •>' I In* increasefl 
wtriglil of cop])(*i ill the exciting coil.s. 

Kvon if Hie gri*aler ])eM:enla!:e wliich 
the leakage lines bear lo the u.sfdul flux is iieglcclMl, and Hu* cn* ; 
sectional area, of each iiiagiu't t:ore is lint lialf that oi Hu* fspiival. ui. 
single horse shoe, tlie weiglil of wire in Hie iloiibl** iiiagiiel lor ill * 
same rise of leiiij>erature in the coils must, be some .p* [!,, more than 
in the single horse-shoe, and Hu* rale at w liii li energy is e.xpenilcfl 
in lieating Hie coils will ej-ueed that of the single liorse-shoi* in the 
same jufiixirtioii. 

'J'hirdly comes the two-pole imihldd t>]H*, so called from the 
f*xcitiiig coil being more or less encased by tlu iron yoke ; Hiis latter 
is divided into two halves, wliitdi pas.*-; on either sid<* ol the ;;.iin:it.ure. 
Ibiless tlu* yoke be Kept w(.*ll away from Hie polar edges and arm.) 
tun?, the li^akage acro‘-;s t he air into tin* yoke becomes consider.* I 'I* *, 
I'speciallv if only one e\i:iling c:oi.l is ii.sed, as in tig. 27 a ; it is In '!' 
therefore, to ilivifir the excitation bi*tweer. iv.ocoil^, a..> in I: . ■; e., 
w'lien the field alsci b«*eoiiu s symmetrical. 

From this form is easily derived flu* uiuitipnlar typi* of fig. or 
fig. 2q, which is l)y lar Hie most n- ual for any nunih' r o." j«)!«*s Pom 
four upwards ; its leakage cocfliciej'l i ■> but small, aTul it is cc f):u>mical 
in weight boHi or iron and copj)(‘r. 

.As regards Hie materials of wliirh magnet -: are made, generally 
s]>eaking tlvre i.s little difference in Hu* ];enueabili 1 y of “ wMiiigi.l. 
iron” or “mild steel forgin-vs ” and !■(><;•; cast slei.r' ; iv|utal 
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(B,H) curves connecting the magnetizing force reejuired with different 
flux<dcnsities for these materials are given under Electromagnetism. 

On the other hand there is a marked inferiority in the 
MtmrimlM n which for a flux-density of B 

orm^ntHM, C.G.S. lines ])er sq. cm. rec|uires practiciUly the 

same number of ampere-turns ])er centimetre length as steel requires 
for B - 16,000. Whatever the material, if the flux-donsity be pre.sscd 
to a high viilue the ampere- turns are very largely iTicrcas<‘d owing to 
its approaching .saturation, and this iin])lies either a large amount 
of copper in tin? held coils or an undue expenditure of electrical 
energy in tht^ir (?xcitatioii. Hence there is a limit imposed by 
practical considerations to the dcnisity at which tlu? magnet should 
be worked, and this limit may be ])laced at about B i6,cxk> for 
wrought iron or .steel, ami at half this value for cast iron. For 
a given flux, tlurrcfore, the cast iron magnet must have twice tin? 
sectional area and be twice as heavy, altliougli this di.sadvaiitage 

is partly compcnsjited 
by its greater cheap- 
ness. If, however, ca-st. 
iron be used for tin* 
liortion of the magnetic 
circiiil w'ljich iscoveretl 
w'ith tin? exciting coils, 
the further disadvan 
tage must be added 
that tin? weight of co])- 
per on I he field-magnet 
is much increased, so 
that it is usual to eni 
ploy hangings or ciLst 
steel for the magnet 



Fig. 27. 



cores on which the coils are wound. 1 f weight is not a dlsadvantiige, 
a cast iron yoke may be combined wilh the wrought iron or cast 
steel magnet cores. An absence of joints in the magnetic circuit 
is only clesirable from the point of view of economy of expense in 
machitiiiig tlie compon<?nt parts during manufacture ; when the 
.surfaces which abut against each other are drawn firmly together 
by screws, the want of honiogem'ity at the joint, w'hich virtually 
amounts to the ])r<!.sence of a very thin film of air, jiroduces little 
or no effect on the total reluctance by compari.son witli the very 
much longer air-gaps surrounding the' armature. In order to re 
diice the eddy ciirn^iits in the polc-pieces, due to the use of toothed 
armaturi's with relatively wide slots, the pole.s them.selves must be 
laminated, or must have fixed to them laminated po1e-.shoes, built 
iij) of thin strips of mild steel riveted together (its shown in tig. 20). 

However it be built up, the meclianical strength of I he magnet 
systiun must be carefully consid<?red. Any tw'O surfaces between 
which there exists a field of density B^ cxjK'rience a force tending 
to draw them together pr(»porlional to tlie s(|uar(? of the density, 
and having a v«ilne of * *7.15 ^ s^l* .surface, 

over which the density may be regarded as having the uuifonn 
value Bj,. Ib-iice, quite aifart from the torque with which the 
stationary part of the dynamo tends tt> 
turn with the rotating part as soon as 
current is taken out of the armature, 
there exists a force tending to make the 
pole pieces clo.se on the armature as soon 
as the lield is excited. Since both arma- 
tun^ and magmd must be capabk? of 
resisting tliis force, they require to be 
rigidly held; although the one or the other 
iiiiisl be capable of rotation, there should 
otlierwise be 110 possibility of oiu? part of 
the magnetic circuit shifting relatively 
to any other part. An important con- 
clusion may be drawn from this cir- 
cumstance. ' If the armature be placed 
the bore of the poles, and tlie two or 
symmetrical about a line joining their 
centres, there is no tendency for the armature core to be drawn in 
one direction more tlian in another ; l>ut if there is any dilicrence 
between the densities of the .several lields, it w’ill cause an unbalanced 
.stress on the anniilunr and its shaft, under w'hich it will ImtuI, and 
as this bending is continually reversed nlalively to the fibres of fhe 
siiaft, they will event ually become weakened and give vray. Esiieci- 
ally is this likely to take place in dynamos with .short air-gaps, 
wherein any ditlerence in the lengths of the air-gap.s produces a 
iniicli greater percentage difference in tin* flux-density than in 
dynamos with long air-gaps. In toothed armatures with short 
air-gaps the shaft must on this account be sufficiently strong to 
withstand the stress without appreciable bending. 

Reference has already I wen made to the importance in dynamo 
design of the predetermination of the flux due to a given number 
of ampere-turns wound on the field-magnet, or, con- 
versely, of the number of ampere-turns which must 
be furnished by the exciting coils in order that a certain 
flux corresponding to one field may flow through the 
armature core from each pole. An equally important problem 
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is the correct proportioning of the field-magnet, so that the 
useful flux Za may be obtained with the greatest economy in 
materials and exciting energy. The key to the two problems is 
to lie found in the concept of a magnetic circuit as originated by 
H. A. Rowland and R. H. M. Bosanquet ; ^ and the full solution 
of both may be especially connected with the name of Dr J. 
Hopkinson, from his practical application of the concept in his 
design of the Kdison-Hopkinson machine, and in his paper on 
“ Dynamo- Klectric Machinery.'* - The publication of this paper 
in 1886 liegins the second era in the history of the dynamo : 
it at once raised its design from the level of empirical rule.«-ol- 
thumb to a science, and is thus worthy to be ranked as the 
necessary supplement of the original discoveries of Faraday. 
The process of predetermining the neccssaiy’’ ampere-turns v.^ 
descrilied in a simple case under Electromagnetj.sm. In it.s 
extension to the complete dynamo, it consists merely in the 
division of the magnetic circuit into such portions as have the 
same sectional area and permeability and carry approximately 
the same total flux ; the difference of magnetic potential that 
must exi.st between the ends of each section of the magnet in 
order that the flux may pass through it is then calculated 
seriatim for the several portions into which the magnetic circiiil 
is divided, and the separate items are summed up into one 




magnetomotive force that must In* furnished by the exciting 
coils. 

Tilt* chief sections of the magnetic circuit are (1) Hit ;iii-ga]».>. 
(2) the armature core, and (3) the iron inagnel. 

The air-f^np of a dynamo with .siiioolh-core armature is ])artly 
tilled W'ith copper and partly w'itli the cotton, mica, or otliennateiials 
used to insulate Lin.* core anci wires ; all these siilxstauces are, hfiw 
ever, sensibly non- magnet ic, .so that the wdiole interlerric gaj» 
between the iron of the pole-])ieces and the iron of tlie ainiatiiii- 
may be treated as an air-space, of which the pcrmeal)ility is cuiislani 
fur all values of the flux density, and in the C.G.S. system is unity. 
I lencc if and \ be the length and area of the single air-gap in cm. 
and sq. cm., the reluctance of the. double air-gap i.s 2/,,/ A^, and the 
difference t)f imignelic potential required to pass Z* lines over llii.s 
reluctance is Z„.2y.\j,:--- ; or, since one amix-rc-turn gives 
1*257 C.G.S. units of magnetomotive force, the exciting ])ower in 
ampme-turns rccpiired over the tw'o air-gaps is X,--- Bj,.2/„/i *257 
0-8 In tlie determination of the area Ag a small allow'ance 

must be made for the fringe of lines which extend beyond Hie actual 
polar face. In the toothed armature* with open slots, the lines are 
no longer uniformly distributed over the air-gap area, but are 
graduak*d into alti?*niatc bands of dense and weak induction corre- 
sponding to the teeth and slots. FurthcT, the linos curve round into 
the sides of the teeth, so that their average length of jiath in the 
air and the air-gap n?luctance is not so easily calculated. Allowance 
must be made for this by taking an increfisod length of air-gap 
- mlg, where m is the ratio maximum density fmean density^ of whicli 
the value is chiefly determined by the ratios of the width of tooth 
to w'idth of slot and of the width of slot to the air-gap between 
pole-face anti surface of the armature core. 


* And extended by (i. Kapp, “ On Modern Continuous-Current 
Dynamo-Electric Machines," Proc. Inst. C.E. vol. Ixxxiii. ]>. 136. 

* Drs J. and E. Hopkimson, " Dynamo- Electric Machinery," Phil. 
Trans., May 6, 1880 ; this was further expanded in a second ])aper 
on " Dynamo-Electric Machinery," Proc. Roy. Snc., Feb. 15, i8g2, 
and Iwith are reprinted in Original Papers on Dynamo-Machinery 
and Allied Sobiects. 
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The awmaiure cove must be divided into the teeth and the core 
proper below the teeth. Owing to the tapering section of the teeth, 
the density rises towards their root, and when this reaches a high 
value, such as 18,000 or more lines per sq. cm., the s<aturation of 
llie iron again forces an increasing proportion of the lines outwards 
into the slot. A distinction must then be drawn between the 
“ apparent " induction which would hold if all the lines were con- 
centrated ill the teeth, and the " real ’ induction. The area of the 
iron is obtained by multiplying the number of teeth under the pole 
face by their width and by the net length of tlic iron core parallel 
to the axis of rotation. The latter is the gross length of the armature 
less the .space lost through the insulating vurnish or paper between 
tl»e disks or through the presence of ventilating ducts, which are 
introduced at intervals along the length of the con^. The iormer 
deduction averages about 7 lo 10 of the gross length, while the 
latter, esT)<?cially in large multipolar machines, is an even more 
important item. After calculating the density at diffiTent sections 
of the teeth, reference has now to be made to a (H,1T) or linx-densily 
curve, from which may be found the mimlier of ampere-turns 
re(i Hired per cm. leiigtli of path. 'Hiis iiuinijer may be expressed 
as a fiiiiction of the density in the teeth, and if / (Bd l»e its average 
value over the length of a tootli, the ampere-tums of excitation 
re<piiied over the teeth on eitluT side of Hie core as the lines of one 
field enter or leave the armature is X* = /(Bd where /* is the 
length of a single tooth in cm. 

In ilie core proper below the teeth the length of jiatli continually 
shortens as we pass Iroin the mid<lle of the pole; towards the centn* 
line of symmetry. On tlie ot lu;r hand, as the lines gradually accumu- 
late in the c<ire, their thmsity increases from zero midway under the 
poles until it reaches a maximum on the line of symmetry. 'l*he 
two ft teds jiartially counteract one another, and tend lo erpialize 
the (litference of magnetic potential required over the paths of 
varying lengths; but since tlie reluctivity of the iron increases 
m<)fe rapidly than tJic; density of tlu; lines, we may approximately 
take tor the length of path (/„) the minimum jH‘ri]iheral distance 
between the efiges of adjacent pole?- faces, and tlien assume the 
inaxiiuuin value of the density of (he lines as holding tlironghout 
this entire path. In ring aiul drum machines tiu* flux issuing from 
one ])ole divides into two halves in Hit; armatiiit; core, so that the 
inaxiinum density of lines in the juinal iire is B« - where a 

the radial depth of the tlisks in centimcrlrcs anti />-• the net length of 
iron core. The total exciting power required btilween the. polc- 
[lieces is therefore, at no lotul, Xp Xpl X^ + X,,, where X„-- 
/(B, ,) /«*. in order, however, lo allow for the effect of the armature 
curieiil, which increases with tlu; load, a further term X* must be 
iulthul. 

Til tlu; continuoiis-currenl dynamo it may be, and usually is, 
necessary to move the brushes forward from the interpolar line of 
syTiinietry through a small angle in the direction of rotation, in 
order to avoid sparking belwTcn Hie brushes anti the coininutalor 
{.'ide infra). When the <lynamo is giving current, the wires on 
I'illier side of the diamele'r of comm illation form a current-sheet 
flowing along the siiiface of the armature from end lo end, and 
whatever the actual triul -connexions of the wnres. Hie wires may be 
imagined to be joined together into a system of loops such that the 
two sitlcs of each lotip iire tarrying current in tipposile directions. 
'I'hus a Tiiiinber of armature ampere-turns are formcti, and their 
eHett on Hie entire system of magnet anti armature must lx; taken 
into actomif. So long as Hu- diameter of < oinmutatioii coincides 
witli the liner of symmetry, the armature may be nrgardetl «us a 
cylintlrical electromagnet producing a flux of lines, as shown in 
tig. ;p>. The direction of tJie sirlf-incliicecl flux in the air-gaps is 
tlur same as that of the lines of Hie external field in one tpiadnint 
on one sid*; of DC, but opposed lo it in the other <|uadranl 011 the 

.same side ol T>^' ; hence in Hu* 
resultant field tliie lo the combined 
action of the field - magnet and 
arinaliirc ampere- turns, the; flux is 
as much strengtlu;ned over the one 
half of each jiolar hice, as it is 
weake ned cjver the other, and the 
total number of lines is uiiaflectefl, 
although their distiibution is 
altered. The armature ampere- 
turns arer then calfeel tross-turns, 
since they produce a cross- fielel, 
which, w'hen combined W'ith the sym- 
metrical field, cau.ses the leaeling 
7 X)le-corners ll to be weakeneel and the trailing ]>ole;-corners ft to bo 
strengtliened, the; neutral line of zero field being thus twisteel forwards 
in the direction of rotation. But when the brushes and diameter of 
commutation are; shifted forward, as sliown in fig. 31, it will be seen 
that a numlier of ampere turns, forming a zone between the lines 
Dm and wiC, arc in effect wound immediately on the magnetic ciTe.'uit 
proper, and this belt of ampere- turns is in direct opposition to the 
ampere-tums of the field, as shown by the dotted and crossed wires 
on the pole-pieces. The armature ampere-tums are then divisible 
into the two bands, the back-turns^ included within twice the angle 
of lead X, weakening the field, and the cross-turns, bounded by the 
lines Dw, wC, again producing distortion of the weakened sym- 






metrical field. If, therefore, a certain flux is to be pa.ssed through 
the armature core in oiiposition to the demagnetizing turns, the 
difference of magnc;tic potential betw'een the pole-faces must include 
not only X^, X,, and X^, but also an item X^, in order to balance thi* 
back” ampere turns of the armature. The amount by which 
the brushes must bo shifted forward increases with the armature 
current, and in corrc.sponding ]>roportion the. !>ai:k ampere-turns 
are also increased, their value lieing rr2X/3()o", when* < the current 
carried by each of the r active wires. Thus the term X* takes into 
account the effect of the armature reaction on the total flux ; it 
varif^s as the armature current and angle of lead required to avoid 
sparking are increased ; and the reason for its introduction in tlie 
fourth jilace (X,, X^-f X, -I- X^-f X/.), is that it increases the mag- 
netic difference ol potential wliicli 
must exist between tin; poles of the 
dynamo, and to whicli the gr(;ater 
])art of the leakage is due. 'riu* 
leakage paths which are. in parallel 
with Hie armature across the poles 
niiisf now lie* estimated, ami .so a new 
value bt; derived for the flux at tin* 
conimene.(‘ment of the 
path. If I*-“Hieir joint ])ermca!uv, 
the leakage* flux due to the diller- 
cnce of potential at the ixiles is 

. j •257X,, X I *, and this must be added to the useful flux 
Z„, or Z^,=:Z« I 'riiere are also certain leakage paths iu 
parallel with tin; magnet cores, and u]Xjn the permeance of these 
a varying number of ampere-turns is acting as we jiroceed along 
the magnet coils; Hie magnet flux thcrelore increa.ses by the ad 
dition of leakage along the kmgth of the limbs, and linally reaches 
a maximum near the yoke. Either, then, Hu; density in the magnet 
B,m=-Z,„/.A,» will vary if the same sectional area be retained through 
out, or the .sectional area of the magnet must itself lie jirogressively 
increased. In general, suflicic'nt accuracy will be obtained by 
a.ssnming a certain number of additional leakage lines as travers 
ing the entire leiie.Hi of magnet limbs and yoke (= /,»), so that tin- 
density in the magnet has the iinilorm value B,.. :- (/,, i 2^)/A,., 
The leakage flux added on actually within the length of the magm*! 
con; or will bt* apfudximately e(]ual to hall the total M.M.T', ol 
the coils ^multiplied by Hit* jiermeance of the leakage paths arountl 
one coil. The corresponding value of M can then bt; obtained from 
the (B, H) curve of the material of which the magnet is coinpo.si‘fl, 
ami the ain])(;ie- turns thus determined must be iidtled to X^, or 
X--Xp + X,», where X„, /(B,„)/,„. The final etniation for the ex 
citing power n*(juiretl on a magnetic circuit as a wliolt* will llierefon* 
take the form 

\ . A r i l /(B,,)/. I X., ‘ /i.B,„)/,„ . ij) 


U till- mafiiiet coiis an- of wiC)Ui!ltl iron or rast steel, anil tlie yoke 
is ol cast iron, the lust term must be divided into two ponioiis 
coiTespoiitliiig to the <liffeii‘nt malisials, i.c. into /(Bm)fm I 
In tin; ordinary limit ipolar machine with as many magnet-coils a.^ 
there are poles, each coil must iuniish half the above number ot 
ampere;- turns. 

Sinci; no substance is iiiipcinic abh to the passage ol magnetic flux, 
the only form of magnetic circuit tree from lc*akage is one imitonnly 
wound with anipere-lurns over its whole length. T h<; 
reduction ol the ma^nctir lcakaf;c lo a mininuim in any 
giv< n type is therefm-e primarily a ipieslioii ot disliibut 
ing the winding as lar as po.ssible iinilormly upon the circuit, ami 
as the winding must be more or Jess concentrated into coils, it resolves 
il.self into thi; necessirv of introducing as long aii-|xitlis as pos.sujle 
bet ween anv siirlaces which an* at different magnetic potentials 
No iron should be brou.glit near Hie m.ichim; whicli does not form 
part of the magnetic circuit jiroper, and (*sperially no iron .should l>e 
brought near the poles, between whicli th(* ditlcrenci* of magnet ii 
iiotenlial ])ractically reaches its maximum value. In default ol a 
machine of the saim* size or .similar type on which to exj>eiinicnt, 
the probable direction ol the leakage flux must be assumed liom 
the drawing, anti the air siirroinidiiig the machim* must be mapped 
out info are.’is, between whicli the permeanc<*s are calculated as 
closely as }H>ssihlt; by means of such a]*])! iximate formulae as (host- 
devised by ITofe.ssor (1. Ttirbes. 

Ill the earliest ” magneto- electric " mat hiiies p<Tman«*nt steel 
magnets, eil.bt.*r .simple or compound, were employed, anti lor many 
years the.se were retained in certain alternators, 
of w'hich are .still in use for arc lighting in Jighthousi;s. 

But since the field they furnish is very weak, a grciil 
advance was made when they wen* r(*placed by soil 
iron electromagnets, which could be madi; to yield a niuch more 
intense flux. As early as 1831 Faraday’ experiiiientcd with electro 
magnets, and after i«v> they gradually supersi;ded the permanent 
magnet. When the total ampere;- turns reijuired to excite tlie 
electromagnet fiave Lv en determined, it remains to cii.cide how 
the excitation shall be obtained ; and, according to the method 

hxp, series i. § 4, par. 1 1 f . in 1845 Wiieatstone and ('<K>ke 
patented the use of voltaic *' magnets in place ol pernKiivnt 
magnets (No. 10,655). 
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adopted, continuoiJS-cijiTtmt machiii(\< may bi? divided into four 
well-defined classes. 

I he simplest metliod, and that which wa.s first used, Is separate 
ixcilation Iniin some other .source of direct current, whicli may 
nc cither a primary or a secondary battery or another dynamo 
(fig. 32). But since the armature yields a continuous current, it 
was (larly .suggested (by J. Brett in 1848 and F. Sinsteden in 1851) 
! hat this current might be utilized to increase the flux ; combinations 
4.1 permanent and electromag nets were therefore nc.\L employed, 
.:cting either on the main armature or on separate armatures, until 

in .1 Hb; Dr Werner von Siemens 
p — and Sir C. Wheatstone idmost 
V simuliam^ously discovered that 
the dynamo could be made self- 
exrilinfi through the residual 
magnetism retained in the .soft 
iron cores of the olectroinagnc;t. 
'Mie former proposf^d to take the 
I wlMile oi the ciinent round the 
! magnet coils whicli w<?re, in scries 

, with the armature and external 
circuit, while tin? latter proposed 
to utiliz(‘ only a portion derived 
by a sliunt from the main cir- 
cuit ; we thus tarrive at the 
'' second and third classes, namely, 
iSeries and shunt machines. The 
starting of the process of lix- 
eifation in either ciLstr is the 
same ; when tin- hrushes are touching the commutator and the 
arinature is roiatefl, the small amount of flux left in tlie magnet 
«s cut by the wires, and a very small current lurgiiis to flow round 
the closed circuit ; this increases the flux, which in turn further 
increases tin? K.M.F. and current, until, finally, the cumulative eirt*.ct 
tops through the increasing saturation of the iron cores. Fig. 33, 
Ihistrating the series machine, shows the winding of tlic^ exciting 
oils to be composed of a few t urns of thick win?. Since the current 
IS undivi(h?d throughout the whole cin.uit, the resistance of both the 
.■.nnatiire and field-magnet wiiuUiig must be low as compared with 
.hat of the external circuit, if the iisidul power available at the 
terniinuls of the nuicliiiie is to form a larg<' |)ercentage of the tobil 
••lectrical powtr in other w'ords, if the efliciency is to be high, 
.‘■'ig. shows the third inetiiod, in which the winding of the field- 
mfign'*ls IS a s/)/ti;t or (inv wire circuit of many turns applied to the 
t»*rmiiial.s of tlie macium. ; in this case tlie resistance <»f the shunt 








td 




i 

tv: r 



■ — J 




must In* high as compared wntli that of tlie external circuit, in order 
that only a small proj.)ortion of the total energy may be absorbc'd 
ill ihe field. 

Since ttie whole of the armature current pii.ssc?s round the field- 
magnet of lilt? series machine, any alteration in tlie resistance of 
ihe external circuit will affect the excitation and also the voltage. 
\ curve connecting together corresponding values of exttrnial 
current and tenninal voltag<?1or a giv'en sjieed of rotation is known 
as the external-charavteristic of the inacliine ; in its main features 
it has tlu? same appearance as a curve of magnetic, flux, but "when 
ilie current exceeds a certain amount it begins to bend downwards 
-nd the voltage decreases. The reason for this will be found in 
liie annalun* reaction at large loads, which gradually produces a 
more and more powerful d«*magnftizing «*lTecf:, as the bni.shes are 
• hit led forwards to avoid sparking : eventually the back ampere- 
turns over|)ower any addition to th(' field that would otherwise 
be due to the iiicrea.sed current flowing round the magnet. The 
•' exiernal characteristic for a sliunt machine has an entindy 
ilitlcrent shajie. 'I'lie field - magnet circuit being connected in 
liarallel with the exiernal circuit, the exciting current, if the applied 
\ Milage remains tin* same, is in no way affected by alterations in the 
resistance of the latter. As, however, an increase in the external 
current cau.scs a greater lo.ss of volts in the armature ami a greater 
armature reaction, the terminal voltage, which is also the exciting 
voltage, is highest at no load and then diminishes. The fall is at 
first gradual, but after a certain critical value of the armature 
mirrent is n'ached, the machine is rapidly deinagiietizod an<I Jo.se.s 
Its voltage entirely. 


The last metiiod oi excitation, namely, compintnd-U'intUnfi (tig. 
is a combination of the two preceding, and was fir-sl used by S. A. 
Varley and by C. F. Brush. If a machine is in the fir.'.t instance .si: nnt- 
wouiid, and a certain number of .series-lums are added, the latter, since 
they carr\' the? <?xtcmal current, can be made? lo cvmntcract tlv:* effect 
which the increased external current 
would have in lowering the voltage 
of the simple shunt machine. Tin* 
ampere- turns of the .series w'iuding 
must be such that they not only 
Lialaiicc the increase of the. dciiiag 
netizing back amperc-tiims on the. 
armature, but further increase the 
uselul flux, and compensate for the 
I0.SS of volts over their own resistance 
and that of the armature. The machine 
will then give tor a constant speed 
a nearly constant, voltage at its ter- 
minals, and the curve of thi? exlernr.) 
characteristic becomes a straight lim 
for all loads within its capacity. Since 
with most prime movers an increase of 
the load is accoiu]>anied by a drop in 
speed, this effect may also be counteracted : wiiile, lastly, if tiie 
.series-turns are still further increased, the voltage may be made lo 
rise with an incrc?:ising load, and the machine is “ over-compounded.” 

At the initial moment when an armature coil is first short- 
(‘ireuited by the passage of the two sectors forming its ends under 
the contact surface of a brush, a certain amount of , 
electromagnetic energy is stored up in its magnetic 
field as linked with the ampere-turns of the coil when aad 
carrying its full share of the total armature c urrent. 

During the period of short.-circuit this ijuantity of . 

energy has to be dissipated as the current falls to zero, 
and has again to be re-ston^d as tlie current, is reversed aad niis.rd 
to the sam(? value, but in the opposite direction. 'I’he period 
of short-circuit as fixed by the widths of the liru.sh an^.l of t!- .* 
mica insulation between the sectors, and by tlie peripher..! 
spc?ed of the corny. ui tutor is e.\l.re:n<?ly lav f, and only »? ; 
an average from .ji<,th to ,(,\>„lh of a seeon.d. 'i he prolilem o: 
.sparkless eoinmiitation is tfierefon* primarily a ijiK.slioa of our 
ability lo di.ssipate and lo re-store the rcjfjuired amount of ener;:;y 
with sufficient rapidity. 

An important tiid towards the soliit.io!t of iids probiem i.s 
found in the effect of the varyirur c ont;;/ toT^i.-iUincc^ belwev'u 
Uie brush and the surfaces of the lee.ding and trailing ^eei.o:s 
which it covers. As the cominuJalor moves iimk?*' i .t 
the area of contact which the b-’ii.^^l) makes wit'.i the leiulinf; 
sector diminishes, and tla? r(?sist:incc belwi'cn li e two ri.-e-i : 
conversely, tlie area of contact between the ]>nish and the trailing 
.sector incn:*as(?s and the ivsi.stance ffdls. 'Miis action tciius 
aiitornatically to bri'ig the ciirnMit. through eacdi sector i.nto 
strict proportionality to the amount of its .surface which is 
covered by the brush, and .so lo keep tlie l uirtiil-den iiy iiod 
the loss of volts over the contacts uniform and const in t. As 
soon as the current-density in the two portions of the brush 
becomes unec^ual, a greater amount of heal is developed at the 
commutator surface, and this in the first place affords an addi- 
tional outlet for the dissipation of the .storeil energy of the coil, 
while after re\TrsaI of the current it is the accompaniment <»f 
a re-storage of the required energy. This energy, as well as 
that which is spent in heating the coil, can in fact, in default of 
other sources, l>e derived through the action of tiic unequal 
current-density from the electrical output of the rest of tlu^ 
annature winding, and so only indirectly from the prime mover. 

In practice, when the normal contact- rtisistance of the brushes 
is low relatively to the resistance of the coil, as is the case with 
meltil bni.shes of copper or bra.ss gauze, ]>ut little benefit can be 
obtained from the at-tion of the var>'ing roritact-resisbince. it 
exerts no appreciable effect until close towards the end of the 
period of shorl-i'irciiit, and then only with sucli a high-current- 
density at the trailing edge of the leaving sector that at llie 
moment of parting the brush-tip is fu.scd, or its metal volatilized, 
and sparking has in fact set in. With such brushes, then, it 
becomes net'essary to call in the aid of a reversing E.M.F. 
impre.ssed upon the coil by the magnetic field through which 
it i.s moving. If such a reversing field comes into action while 
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the current is still unreversed, its E.M.F. is opposed to the 
direction of the current, and the coil is therefore driving the 
armature forward as in a motor ; it thus affords a ready means 
of rapidly dissipating part of the initial energy in the form of 
mechanical work instead of as heat. After the current has 
been reversed, the converse process sets in, and the prime 
mover directly expends mechanical energy not only in heating 
the coil, but also in storing up electromagnetic energy with a 
rapidity dependent upon the strength of the reversing field. 
The required direction of external field can be obtained in the 
dynamo by shifting the brushes forward, so that the short- 
circuited coil enters into the fringe of lines issuing from t!ie 
leading pole-tip, i,e, by giving the brushes an “ angle of lead.” 
An objection to this process is that the main flux is thereby 
weakened owing to the belt of back ampere- turns which arises 
{v. supra), A still greater objection is that the amount of the 
angle of lead must be suited to the value of the load, the correc- 
tive power of copper brushes being very small if the reversing 
E.M.F. is not closely adjusted in proportion to the armature 
current. 

On this account metal brushes have been almost entirely 
superseded by carbon moulded into hard blocks. With these, 
owing to their higher specific contact-resistance, a very con- 
siderable reversing effect can be obtained through the action of 
unequal current-density, and indeed in favourable cases complete 
sparklessncss can be obtained throughout the entire range of 
load of the machine with a fixed position of the brushes. Yet 
if the work which they are called upon to perform exceeds certain 
limits, they tend to become overheated with consequent glowing 
or sparking at their tips, so that, wherever possible, it is advi.sabk; 
to reinforce their action by a certain amount of rev ersing field, 
tlie brushes being set so that its strength is roughly correct for, 
.say, half load. 

In t!ie case of dynamos driven by steam-turbines, sparkless 
commutation is especially diflicult to obtain owing to the high 
speed of rotation and the very short space of time in which the 
current has to be reversed. Special “ reversing poles ” then 
become necessary ; these arc wound with magnetizing coils in 
series with the main armature current, so that the strength ol 
field which they yield is roughly proportional to the current 
which lias to be reversed. 'Jlicse again may be combined with 
a “ compensating winding ” embedded in the pole-faces and 
carrying current in the opposite direction to the armature 
ampere- turns, so as to neutralize the cross effect of tlic latter 
and prevent distortion of the resultant field. 

From the nioinenl. that a dynamo liegins It) nin with excited 
field, heal is continuously generated by llu: passage of the current 
„ tliroLigli the windings of the field -magnet coils and the 

armature, as well as by the action of hystenrsis and 
* ** <-dtly currents in the .armature and pole-pieces. Whether 

the source of the heat be in tlie field-magnet or in the armature, the 
mass in which it originates will continue to rise m temperature 
until such a difference of temperature is established between itself 
and the surrounding air that the rate at which the heat is carried 
ott by nidiatioii, convection and conduction is equal to the rate at 
which it is being generated. Evidently, then, the temperature 
which any ]Xirt of the machine attains after a prolonged run must 
depend on the extent and effectiveness of the cooling surface from 
which radiation takes place, upon the presence or ai)scnce of any 
currents of air set up l>y the rotation of itself or surrounding ]>arts, 
and upon the j)resence of neighlK>unng masses of metal to carry 
away the heat by conduction. In tlie field-magnet coils the r.ate 
at which hi?.al is being generated is easily determined, since it is ecpial 
to the scpu'.re of the current passing through them multiplied by 
their resistance. Further, the m.agnet is usually stationary, and 
only indirectly affected by draughts of air due to the rotating arma- 
ture. Hence for machines of a given type and of similar proportions, 
it is not difficult to decide upon some method of reckoning the cool- 
ing surface of tlie magnet coils S^, such that the rise of temperature 
above, that of the? surrounding air may be predicted from an equation 
of the form . where W- the rate in watts at which heat 

is generated in the coils, and k is some constant depending upon the 
exact method of reckoning their cooling surface. As a general rule 
tlie cooling surface of a field-coil is reckoned as equal to the exposed 
outer surface of its wire, the influence of the end ffanges licing 
neglected, or only taken into account in the case of very sliort 
bobbins wound with a considerable depth of wire. In the case of 
the rotrdiTig armature a similar formula must be constructed, but 


/ / / 

witli the addilioii of a factor to allow for the increase? in the t uVctive 
ness of any given cooling surface due to the rotation causing con 
vcction currents in tlu? surrounding air. Only experiment can 
determine the excact effect of this, and even with a given type of 
armature it is dcjiendent on the number of poles, each of wliich help*’ 
to break up the air-currents, and so to dissipate the he.at. Foi 
example, in two-pole m.achincs with drum bar-armatures, if the cool 
ing surface be reckoned as equal to the cylindrical exterior plus tlie 
area of the two ends, the heating coefficient for a peripheral s]>eed ol 
1500 ft. per minute is k-.ss than half of that for the same armature 
when at rest. A further difficulty still meets the d(*signer in the 
correct predelerinination of the total loss oi watts in an armature 
before the machine has bi'en tested. It is made up of three separate 
items, namely, the copjKT loss in the armature winding, the loss 
by hyst«*resis in the iron, and the loss by eddy currents, which 
again iiiay be divided into those in the armature liars and end 
connexions, and those in the core and its end-plates. The two 
latter items are both de]iendeiit iqion the .speed of the machine ; 
but whereas the hysteresis loss is proportional to the. speed for a 
given density of fiiix in the armature, the eddy current loss is 
proj.)ortional to the square of the speed, and owing to tins diffei 
ence, the one loss can be separated from the other by testing an 
armature at varying speeds. 'I'liiis for a given rise of temperature, 
the cpiestion of the amount of current whicli can he taken out o! 
an armature at different speeds tUqiends upon the proportion which 
the hysteri'sis and eddy watts bear to the cojiper loss, and the ratio 
ill which the effect ivene.ss of the cooling surface is altered by I fie 
alteration in .speed. Experimental (hit a, again, can alone (lee id* 
upon the amount of eddy currents that may be ex]')ecte(l in given 
armatures, and caution is reejuired in applying the results of one 
machine to .another in which any of the conditions, such as the 
iiuiiiber of poles, density in the teeth, prujiortioiis of slot dejith to 
width, tVc., an? radically altered. 

ll remains to add, that tlie rise of temperature which may bf 
permitted in any ])art of a dynamo after a prolonged run is ven 
generally jilaced .at about 70” l*ahr. abovi? the surrounding aii 
Such a limit in ordinary conditions of working leads to a. fin:i’. 
teinpcratiire of .about 170“ Falir., beyond wliich the durability oi 
the insiilation of the wires is liable to ix? injuriously affected. Tpou 
sonic such basis the output ot a dynamo in continuous woi Icing 
rated, although for short periods of, s.ay, two hours the nurni.al full- 
load current of .1 large nuichiiie may he e.xceecled by some 25 
without unduly heating the armature. 

For the electro-deposition of metals or the electrolytic treat - 
ment of ores a continuous current is a necessity ; hut, aj-nirt froi:: 
such use, the purposes for which the continuous- 
current dynamo is well adapted arc so numerous tliat con- 
they cover nearly the whole field of electrical engineer- tiauous- 
ing, with one important execfition. 1\> meet these 
various uses, the pressures for which the machine is 
designed arc of equally wide range ; for the transmission of 
power over long distances they may be as high as 3000 volts, 
and for electrolytic work as low as five. Each elix'trolytic bath, 
with its leads, requires on an average only some four or five volts, 
so that even when si?veral are worked in series the voltage of the 
dviianio seldom (ixceeds 60. On the other hand, the t urrerit is 
large and may' amount to as much as from looo to 14,000 amperes, 
necessitating the use? of two (•omniutators, one at either end of 
the armature, in order to collect the current without excessive 
heating of the sectors and brushes. 'I'he field-magnets are in- 
variably shunt-wound, in order to avoid reversal of the currenl 
through polarizatiou at the electrodes of the bath. Tor in- 
candescent lighting by glow lamps, tlie requirements of sm.all 
isolat(!d installalifins and of central stations for the distrihulion 
of electrical i?ncrgy over large areas must lie dislingiiisluMl. For 
the lighting of a privalo house or snirdl factory, the dynunib 
giving from 5 to 100 kilowatts of output is commonly wound 
for a voltage of too, and is driven by pulley and belt from a gas, 
oil or steam-engine ; or, if approaching the higher limit above 
mentioned, it is often directly coupled to the crank-shaft of the 
sle.am-cngine. Tf used in conjunc'tion with an accumulator ol 
.secondary cells, it is shunt-wound, and mu.st give the higher 
voltage necessary'' to cliarge the battery otherwise it is com- 
pound-wound, in order to maintain the pressure on th(? lamps 
constant under all loads within its capacity. The compound 
wound dynamo is likewise the most usual for the lighting of 
steamships, and is then directly coupled to its steam-engine ; 
its output seldom exceeds joo kilowatts, at a voltage of 100 or 
110. For larger installations a voltage of 250 is commonly' used, 
while for central-station work, tconoinv in th';* distributing 
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mains dictates a higher voltage, especially in connexion with 
a three-wire system ; the larger dynamos may then give 500 
volts, and be connected directly across the two outer wires. A 
jjair of smaller machines coupled together, and each capable of 
giving 250 volts, are often placed in series across the system, 
with their common junction connected to the middle wire ; the 
one which at any time is on tlie side carrying the smaller current 
will act as a motor and drive the other as a dynamo, so as to 
balance the system. The directly-coupled steam dynamo may 
be said to have practically displaced the belt- or rope-driven 
sets which were formerly aimmon in central stations. The 
generating units of the central station are arranged in progressive 
sizes, rising from, it may be, 250 or 500 horse-power up to 750 
«)r 1000, or in large towns to as much as 5000 horse-power. If 
f(»r lighting only, they are usually .shunt-wound, the regulation 
of the volt^e, to keep the pressure constant on the distributing 
system under the gradual changes of load, lK*ing effected by 
\ arial)le resistances in the shunt circuit of the field-magnets. 

Generators used for supplying current to electric tramwa3\s 
are commonly wound for 500 volts at no load and are over- 
compounded, so that the voltage rises to 550 volts at the maxi- 
mum load, and thus compensates for the loss of volts over the 
transmitting lines. For arc lighting it was fonnerly usinil to 
employ a class of dynamo which, from the nature of its con- 
struction, was called an “ opcn-coil ” machine, and which gave 
a unidirectional l)ut pulsating current. Of such machines the 
Brush and Thomsoii-llouston types were very widety used ; 
their E.M.F. ranged from 2000 to 3000 volts for working a large 
number of arcs in series, and by means of special regulators their 
current was maintained constant over a wide range of voltage. 
But as their efficiency was low and they could not be applied to 
any other purpose, they have been largely superseded in central 
stations by closed-coil dynamos or alternators, which can also 
be used for incandescent lighting. In cases where the central 
station is situated at some distance from the district to which 
the electric energy is to be supplied, voltages from 1000 to 2000 
are employed, and these are transformed down at certain 
distributing centres by continuous-current transformers (sec 
I’kaxskormkks and Ei.KcruiciTV These latter 

machines are in reality motor-driven dynamos, and hence nrv also 
called motor-^rnrrators ; the armatures of the motor and 
dynamo are often wound on the same core, with a commutator 
at either end, the one to receive the high-pressure motor current, 
and the other to collect the low-pressure current furnished by 
tlu* dynamo. 

In all larj;c cnitral stations il is nec<‘ssary tliat tin* dynamos 
should b<* capable of bi'in;' run in pamUcI^ so tliat Ihoir oiit])uts 
may be combined on llie same “ omnibus bars ’* and thence <lis- 
trihuted to tlie network of hvders. With .simple .shunt -wountl 
machines Ihis is easily elfected by couplin,i>; tcii'i-tlier termiiKils of 
like sij^n when tlie vollap:e of the two or mnn* machines are rloselv 
e<|ual. With comjroiitubwoimd dynamos not only must the (external 
terminals of like sign be cou])i(Hl together, Iml the junctions of the 
brush leads with the series winding must be connected by an 
** ('({ualizing “ lead of low resistance ; otherwise, should the K.M.T'. 
of one niachinr ior any reason fall below flu- >oltage of the omnibus 
bans, there is a danger of its polarity Iwung reversed by a back 
current from the others with wliich it is in parallel. 

()wing to the nece.ss.ary i)ieseiice in the eon tin nous -current dynamo 
of the commutator, with its altcmlant lialulit^'' to sparking at the 
brushes, and further, owing to the tlilliculty of insulating the nutating 
armature wires, a jmvssure of 3000 \olts has seldom been exceeded 
m any one conlinuous*ciirrent: nicichine, and has been given above 
as the limiting voltage of the class. If therefore it is recniired to 
work with higher j)ressures in ordtu* to secure economy in the trans- 
mitting lines, tw'o or more machines must be coupled in scries by 
connecting together terminals which are of unlike .sign * The stress 
of the total voltage may still fall on the insulation of the winding 


' Betwi-eu ^loutiei.s and Lyons, a distance of 115 in., energy is 
transmitted ou the Thury direct-current system at a maximum 
]>re.ssurc of 60.000 volts. F'oiir groups of machines in series are 
employed, wich gn»up con.si.sting of four miachincs in series ; the 
rated output of each compontml machine is 73 amperes at 3000 
volts or 400 h.p. A water turbine drives two pairs of such machines 
through an insulating coupling, and the sub- base of each pair of 
machines is separately insulated from earth, the foundation being 
also of special insulating materials. 


from the body ot the machine ; hence for high-voltage transmission 
of powder over very long distances, the continuous-current dynamo 
in certain }>oints yield.s in convenience to the allemator. In this 
there is no commutator, the armatun* coils ma^'’ be stationary and 
can l>e more thoroughly insulated, while further, if it be thought 
unde.sirable to design the machine for the full transmitting voltage, 
it is easy to wind the armature for a low ])it*.ssure ; this can be 
.sulx'^x^uently tnin.sformed U]> to a high pres.sure b^' means of the 
alternating-current transformer, which has stationary windings 
and so high an efficiency th.at but little loss arises from its u.se. 
With these remarks, the transition may be made to the fuller 
discu.ssion of the alternator. 


Alternators. 


The frequency' employed in alternating-current systems for 
distributing power and liglit varies l:)etw'een .such wide limits 
as 25 and 133; yet in recent times the tendency^ 
htis been towards sttindard frequencies of 25, 50 
and 100 as a maximum. High frequencies involve more 
copper in the magnet coils, owing to the greater number of poles, 
and a greater loss of power in their excitation, but the alternator 
as a whole is somewhat lighter, and the transformers are cheaper. 
On the other liand, high frequency may cause prejudicial effects, 
due to the inductance and cai>acity of the distributing lines ; 
ajid in a.synchronous motors used on polyphase systems the 
increased number of poles necessary to obtain reasonable speeds 
reduces their efficiency, and is oth(‘rwi.se disadvantageous, 
(-.specially for small horse-powers. A frequency lower than 40 is, 
liowever, not permissible where arc lighting is to form any (Con- 
siderable jiortion of the work and is to be effected by the alter- 
nating current witliout rectification, since l)elovv this \aluc the 
eye Citn detect the periodic alteration in the light as the carbons 
alternately cool and lx‘come lucated. 'J'hus for combined lighting 
and power 50 or 60 arc the most usual frequencies ; but if the 
.system is designed solely or chiefly for the distribution of power, 
a still lower frequency is iirtderable. Oil this account 25 was 
stdected by the engineers for the Niagara I'alls power trails- 
ini.ssion, after careful consideration of the problem, ami this 
frequency has since been widely adopted in similar ('ases. 

'J*be most usual t\ pe of heteropolar alternator has an inUM'iial 
rotating field-magnet system, and an external stationary arma- 
ture, as in fig. 10. 'I‘hc (.oils of the armatunc, which 
must for Jiigii voltages be lu'avily insulated, are I hen aatt>r 
not subjected to the additional strf'sscs due to centri- con- 
fugal force ; and further, the collecting rings wliicli 
must Ixc attached to the rotating portion ni'cd onl\ traiismit 
the exciting current at a low voltage. 

'J’he hi)mo]M)lar machine pos.sessits the adxanlages tliat only 
a single exciting coil is reijuircd, whatever the number of polar 
projections, and that both the armature and field-magnet coils 
may be stalionarv. From fig. S it will be seen that it is not 


essential that the ex- 
citing coil should 
revolve with the in- 
ternal magnet, but it 
may Iw supported 
from the external 
stationary armature 
while still cmbnicing 
the central part of the 
rotor. The E.M.F. is 
set up in the armature 
coils through the 
periodic variation of 
the flux through them 
as the iron projections .sweep |>ast, and these latter may 
be likened to a number of “ keepers,’’ wliich complete the 
magnetic ('ircuit. From the action of the rotating iron mas.ses 
they may also be considered as the inducing elements or 
“ inductors,” and the homopolar machine is thence al.so 
known as the “inductor alternator.’’ If the end of tlie 
rotor marked S in fig. tS is split up into a numlier of polar 
projections similar to the N poles, a second set of armalure Cftils 
may be arranged opposite to them, and we obtain an inductor 
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silternator with double armature. Or the polar projections at ! may be subjected, its own weight tends to deform it. The 
the two ends may be staggered, and a single armature winding ; segmental core-disks are usually secured to the internal circum- 
be passed straight through the armature, as in fig. 36, which ference of a circular cast iron frame : the latter has a box section 
shows at the side the appearance of the revolving inductor with of considerable radial depth to give stiffness to it, and the disks 
its crown of polar projections in one ring opposite to the gaps are tighth' clami)ed between internal flanges, one being a fixed 



Fig. 37. 


between the polar projections of the other ring. Hut in spite 
of its advantfige of the single stationary exciting coil, the in- 
ductor alternator has such a high degree of leakage, and the effect 
of armature reaction is so detrimental in it, that the type has 
been gradually abandoned, and a return has been almost univer- 
sally made to the hetcropolar alternator with internal poU?s 
radiating outwards from a circular yoke-ring. The construction 
of a typical machine of this class is illustrated in fig. 37. 

Since? the field-magnet coils rotate, they must lie carefully 
«lesigned to withstand centrifugal force, and arc best coinpos(?d 
of fiat cjipper strip wound on t?(lge with thin insulation between 
adjacent layers. The? coil is secured by the edges of thti pole- 
.shoes which overhang the pole and tightly compress llie coil 
against the yoke-ring ; the only effect from centrifugal force is 
then to compress still further the flat turns of (H)j)p(?r iigainst 
the pole-shoes without deformation. Tlie poles an; either of 
cast steel of circular or oblong se('tion, bolted to the rim of the 
voke-ring, or are built up of thin laminations of sheet steel. 
When the peripheral speed is very high, the yoke-ring will be 
of cast steel or may itself be built up of sheet steel laminations, 
this material being reliable and (?asily tested to ensure its soiincl 
Tueclianical strength. If the armature slots are open, the pole- 
pieces will in any case be laminated to reduce the. eddy currents 
<vX up by the variation of the flux-density. 

Owing to the great number of poles ^ of the alternator when 
driven by a reciprocating steam-engine, the diameter of its 
rotor is usually larger and its length less than in the continnous- 
«:urrcnt dynamo of corresponding output. The support of the 
armature core when of large diameter is therefore a m(»re difficult 
y>roblem, since, apart from any magnetic straiiLs to w^hich it 

* For experiments on high-frequency currents, Nikola 'lesla con- 
structed an alternator having 384 poles jind giving a Jrequcncy of 
about 10,000 (Journ. Insi. hlec. linp,, 21, p. 82). The Opposite 
• xtreineis found in alternators directly eoujiled to the l-’ar.sons steam- 
turbine, in which, with a .speird of 3000 revs, per min., only two 
})oles are nxiuired to give a fiviiuency of 50. By a combination 
of a Parsons steam-turbine running at 12,000 revs, 'per min. with an 
allenialor of 140 poles a frequency of i^.ocxi has been obtained 
{Engineerings 25th of August i8qy). For description of an experi- 
mi'ntai machine for 10,000 cycles j)er .second when running at 
3000 revs, per min., see Trans. Amcr, Inst. Elect, ling. vol. xxiii. 
p. 417 - 


part of the frame and I he other loose, with transverse bolts 
; passing rigid, through from side to side (fig. 37). In order to 
ic.s.sen the weight of the structure and its expense in material, 
the cast iron frame has in some cases l>een entirely dispensed 
with, and bnieed lie-rods have been used to nmder the efTeelive 
‘ iron of the armature core-di.sks self-supporting. 

Owing to the high s|)ee(I of the turbo-alternator, its rotor calls 
for the utmost care in its design to withstand the effect cjf 
(entrifngal force with- 
out any shifting of the , 
exciting coils, and to 

secure a pcTfect balanei*. Sf 

The ap])eaKmce «»f ^ 

typical three -j)hasc ’ . 

alternator is illustrated 1\\ 

in fig. 38, which shows VflT 
a portion of the lower i “ I 
lialf after removal of \ 

, the field-magnet. 

With open slots the 1 ^ ^ 

i coils, after being wound 
I on formers to the re- 1 

: quired shape, art; 1 

• thoroughly impreg- 1 

nated with insulating 
compound, driecl, and / 
after a further wrapping 
■= with several layers of 
insulating material, \ 

finally pressed into the \ 

slots together with a 
sheet of leatheroid or 

flexible micanite. 'I'he end-connexions of each group of coils 
' of one phase project straight out from the slots or are 
bent upwards alternately witli those of the other phases, so 
that they may clear one another (fig. 37). A wooden wedge 
^ driven into a groove at the top of each slot is often used 
= to lock the coil in place. With slots nearly closed at the 
top, the coils are formed by hand by threading the wire 






Fi(i. 38. 
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through tubes of micanite or specially prepared paper lining 
the slots ; or with single-turn loops, stout bars of copper of 
U-shape can be driven through the slots and closed by soldered 
connexions at the other end. 


The first experimental determination of the shape of the E.M.F. 
curve oi an alternator wjis made by J. Joubert in 1880. A revolving; 

cojitact-maker charged a condenser with the E.M.F. 
])roduced by the armature at a particular instant during 
cum * period. The condenser w'as discharged through a 

* ballistic galvanometer, and from the measured throw Hie 
instantaneous E.M.F. could be deduced. The contact-maker was 
then shifted through a small angle, aiul the instantaneous E.M.F. 
at the new position corresponding to a dilT(?rettt moment in the jxiriod 
was measured ; this process was repeated until the E.M.F. curve 
for a complete i)erioa could be traced. Various modifications of 
the .same principle have since bcjon used, and a form of “ oscillo- 
graph '* {a.v.) has been perfected w'hich is well adapted for the 
piirpo.se ot tracing thcj curves both of E.M.F. and of current. The 
machim; on which Joubert carried out lii.s experiments was a Siemens 
disk alt(Tiicitor having no iron in its armature, and it was found that 
the curve of E.M.F. w^as practically identical with a sine curve. 
The same law has also been found to hold true for a smooth-core 
ring or drum armature, but the presence of the iron core enables 
the armatiiR! current to produce greater distorting eliect, so that 
the curves under load may vary considcTably from their shape at 
no load. In toothed arnuiliires, the broken surfact; of the con\ 
and the still greater nraction from the armature current, mfi\- 
])rodiice wide variations from the sine law', the general tendency 
being to give the E.M.F. curve a more ]>caked form. The great 
conveniena^ of the assumption that the E.M.F. obeys the sine law 
has led to its being very ciiinmonly used as the basis for the mathe- 
matical analysis 01 alternator prolilems ; but any deductions made 
from this jiremiss recpiire to be applied w'ith caution if they anr 
likely to 1 k‘ modified by a diflerent .sha|>e of the curve. Further, tin* 
.same alternator will give widely difterent curvits even of E.^I.l'., 
and .still more .so of ciirn?iil, according to the nature of tlu' extenial 
circuit to w'liich it is connected. As will be explained later, the pliast* 
of the current relatively to the E.M.F. depends not only on the in- 
ductance of tlur altcrmitor il.self, but also upon the inductance and 
capacity of the ext<*riial circuit, .so that the .same current will j>roduce 
dirferont effecls according to the amount by which it lags or k^ads. 
The cfuestion as to the relative advanlage.s of difierently shaped 
E.M.h'. curves hu..s led to much discussion, but can only be answ'ered 
by reference to the nature of tlu: work that the alternator lia.s to 
do i.e. wlu-ther it be arc lighting, motor ilrix iug, or incandescent 
lighting through transforim*i*s. Tlu; .shape of the E.M.F. cur\'(! is, 
however, of great importance in one resfiect, .since iifKin it depends 
the ratio of the ina.xifnun] instantaiieou.s E.M.F. to the effective 
value, and the insulation ol the entire circuit, both external and 
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internal, must be capable of withstanding tlu* maximum E.M.F. 
While the maximum value of the sine curve? is or 1-414 times 
the efiective value, the maximum value of a A^'^rve is 1-732 times 
the (rllective x alue, .so that for the .same effective E.M.F. the armature 
wires must not only be more heavily insulated than in the continuous- 
current dynamo, but also the more ] 7 eaked the cur\e the better 
must Ixr the. insulation. 

Since an alternating current cannot be used for exciting the 
field-magnet, recourse must be had to some source of a direct 
current. Ttiis is usually obtained from a small auxiliar>- 
continiiou.s-ciirrent dynamo, called an exciter^ which may 
be an entirely separate machine, separately driven an<i 
used for exciting several altcniators, or may be driven from the 
alternator itself ; in tlie latter ca.se the armature of the exciter is 
often coupled directly to the rotating shaft of the alternator, w-hile 
its field-magnet is attached to the bed-plate. Although sejiarate 
excitation is the more usual method, the alternator can also lie made 
.self-exciting if a part or the whole of the alternating current is 
** rectified,” and thus converted into a direct current. 

The general idea of the polyphase alternator giving tw-o or more 
E.M.F.'s of the same frequency, but displaced in phase, has been 
already dcscrilK-d. The several pliases may be entirely 
independent, and such was the ciise witli the early' poly- 
phase machines of Gramme, who used four independent 
circuits, and also in the large tw-o-phase alternators 
designed by j. E. H. Gordon in 1883. If the phases are 
thus entirely .se])arate, each reqiiirc.s two collector rings and two 
wires to its extenuil circuit, i.e. four in all for two-phase and six 
for three*- phase machines. The only Jid vantage of the polyphase 
machine as thus used is that the w-hole of the surface of the arma- 
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tiire core may be efficiently covered with w-inding, and the output 
of the alternator for a given size be thereby increased. It is, how'- 
ever, also possible .so to interlink the several circuits of the armature 
that the necessary- number of transmitting lines to the external 
circuits may be reduced, and also the weight of copper in them for 
a given loss in the transmission. ‘ The condition which obviously 


^ As in the historical transmission of energy from Lauffen to 
Frankfort (1891). 


must be fulfilled, for such interlinking of the phases to bo pos.«ibIe, 
is that in the lines which are to meet at any common Junction the 
algebraic sum of the instantaneous currents, reckoned as posilivt- 
if away from such junction and as negative if towards it, must be 
zero. Thus if the phases be diagrammatically represented by the 
relative angular position of the coils in fig. 39, the current in the coils 
A and B differs in phase from the current in the coils C and D by 
a quarter of a yieriod or 90** ; hence if the two wires b and d be 
replaced by the single wire hd^ this third wire will soix-c as a common 
path for the currents of the two phases cither outwards or on their 
return. .\t any instant the value of the current in the third wire 
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must be the vector .sum of the two currents in the other wires, and 
if the sliapt? of tlu? curves of in.stantaneous E.M.F. and current an* 
identical, and are a.s.suined to be sinusoidal, the effective value 
of the current in the third wire will be the vector sum of the effective 
values of the currents in the other wires ; in other w'ords, if the 
system is balanced, the efhictivo current in tlu? third wire is ^/2,or i -41.^ 
times the current in either of the two outer wires. Since the current.-^ 
of Die two phases do not reach their maxim um values at the sanu* 
time, the .sectional area of the third wire need not be twice that ol 
the others ; in order to seciin? maximum efficiency by einj)loying 
the siime current density in all three wires, it need only be *|o 
greater than that of either of the outer wires. The effective voltage 
betwc*en the external leads may in the .same way l^e calculated by 
a vector diagram, and with tlu? above s/etr cunncxinn the voltam* 
between the outer ])a.ir of wires a and c is y'2, or 1-414 times tiu- 
voltage between either of the outer wires 
and the common wire hd. Next, if the four 
coils are joined up into a continuous helix, 
j ust as in the winding of a continuous-curren I A ,x 
machine, four wires may be attached to 
etiuidislant points at the opposite ends of 
two diameters at right angles to each other 
(fig. 40). Such a method is known as the 
mesh connexitm, and gives a ]>erfi‘cfly sym- 
metrical four-pha.se .system of distribution, 
hour collecting rings arc necessary if the arma- Fu.:. 40. 

ture rotati?s, and there is no saving in coj>per in 

the transmitting lines ; but tlu? importance of the arranm?inent lie.s in 
if.s ti.se in connexion with rotary converters, in which it is necessary 
that the winding of the armature sliould form a closed circuit. If 
c--tlu? ctlective voltage of one phase A, the voltage between any 
pair of adjacent lines in the diagram is c, and between wi and o or 
n and /> is c.y 2. The current in any line is the resultant of the 
currents in the two phases connect(?d to it, and its effective value 
is < where c is the current of one phase. 

\Vhen we pass to machines giving three phases differing hy 
12(7°, the same methods of star and me.sh connexion find their 
analogies. If the current in coil .V (fig. 41) is flow'ing 
away from the centre, and has its maximum value, the 
currents in coils B and C are flowing towards the centre, 
and are each of half the magnitude t)f the current in A ; 
the algi?braic sum of the currents is llu-rofore zero, and 
this will also be the case for all other instants. Hence the three 
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Fig. 41 « 


coiks can be united together at the centre, and three external wires 
are alone required. In this star or “ Y ” connexion, if e be the 
effective voltage of each phase, or the voltage between any one 
of the three collecting rings and the common connexion, the’ volts 
l)etween any pair of transmitting lines will be E = fA^/3 (tig. 41); 
if the load be balanced, the effective current C in each of the three 
lines will be equal, and the total output in watts will be W = ^Ze = 
3CE/^3.5= 1-732 EC, or 1-732 times the product of the effective 
voltage between the lines and the current in any single line. Next , 
if the three coils are closed upon themstdves in a mesh or delta 
fashion (fig. 42), the three transmitting wires may be connected to 
the junctions of the coils (by means of collecting ring.s if the armature 
rotates), TTie voltage E between any pair of wires is evidently 
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that "cncratcd by one phase, :Mifl tlio current in a line win* is the 
resultant of tljat in two aujaceui. phases ; or in a balanced system, 
if c be the current in each phase, the current in the line wire bevond 
a collecting ring is C hence the watts are W = 3rE = 3CJi/i^/3 

=:i-732 EC, as before. Thus any three-phase winding inay be 
changed over from the star to the delta connexion, and will then 
'-livx' 1*732 times as much current, but only j/i*732 times the voltage, 
so that the output remains the same. 

'nie ''armature reaction" of the alternator, when the term is 
used in its widest sense to cover all the effects of the alternating 
Armature JMTnatuie as linked with a magnetic circuit 

reaction divided into three items wliich are 

ia alter- in their origin and conse<|iicnces. In the first 

natore/ pl'T-ce the armature cnrieiit produces a self-induced flux 
in loc.*il oircuits indcpendeiil: of the mjiin magnetic circuit, 
;»s e.g. linked with the emls of tlie coils .as they project outward.s 
'.rom the armature core; such lines may be callc?d "secondary 
leakage,” of whicli the characteristic feature is that 
its amount is independent of the position of the 
coils relatively to the poles. The alternations of 
this flux give rise to an imbictive voltage lagging 
• jn‘' lieliind the pliase of the current, aiub this 
leakage or reactance voltage must be directly 
counterbalanced eleeirically by an equal (x^mponent 
in the opposite sense in the voltage from the 
main field. The se<!ond and third elements are 
more? immediately magnetic and are cntirelj^ de- 
]iendent upon the position of the coils in relation to 
th(* ]Kfles and in relation to the ]ihase of the current which the^’^ then 
carry. When the sidi* of a drum coil is immediately under the "centre 
of a ]iole, its alnpel^^"turns are cross-magnetizing, i.c. produce a 
distortion of the main flux, dis]ilacing its maximum density to one 
or other edge of the iiole. When the coil side is inidw'ay betw’eeii the 
fioles and the axes of coil and pole coincide, the coil stands cxjw:tly 
oppasite to the ]iole and embraces the same magnetic circuit as the 
Jield-magnet coils ; its turns .are therefore directly magnetizing, 
tuther weakening or strengthening the in.ain fiiix according to (In' 
direction of the current. In intormedi.'ite positions the ampere- 
turns of the coil gradually ])as.s from cross to direc.t and vice ver.sfi. 
Wlum the instantaneous \*aJues of eitlu?r the cn.)ss or direct mag- 
netizing effect are integraleil over a period and averaged, dm* 
account being taken of the number of slots per coil-side and of the 
different phases of tin* currents in the ]K)lyphase machine, expressions 
are obtained for the eijuivalenl. cross and direct ampcrc-tums of the 
urmature as .acting ujion a pair of poles. For a given winding and 
< urnmt, the d<?lernjining factor in either the one or the other is 
found to be the relative? phase angle betw'eon the axis of a coil in 
Its ])Osilion when carrying the maximum current .and the centre 
ot a |)ole, the transverse? reaction being proportional to the cosine 
of this angle, .and the direct n?action to its sine. If the ext.c?rnal 
circuit is inductive, the maximum value of the curn?nt lags behind 
tiu? E.M.b. and so behind the centre of the jxile ; such a negative 
:.ngli? of lag causes the direct magnetizing turns to become Ixick 
turns, directly weakening the main field and lowering tlic terminal 
vcdt.agc. Thus, just as in the conlinuou.s-current dynamo, for a 
voltage under load the excitation between the pole-pieces 
must not only supjily the net excitation required over the air- 
gups, armature core and teeth, but must also baliincc the back 
am]ien?"turns X* of the armature. 

Evidently therefore the characteristic curve connecting armature 
current and termiiual volts will with a constant exciting current 
dep<?nd on the nature of the load, whether inductive or non-inductive, 
.uk) upon the ainoimt of inductance already ]iosscssed by the arma- 
f.me itself. With an inductive load it will fall more rapidly from its 
initial maximum value, or, conversely, if the initial voltage i.s to be? 
maintained under an increa.sing load, the exciting current will have 
to be iucreasird mon? than if the load were non-inductive. In 
pr.'»ctii:al working many tlisadvan fages result irom a rajiid drop ot 
llu- ttrnnin.'il E.M.b'. under increasing load, so that between no load 
an«l full load the variation in ti?rminal voltnge with constant exci- 
tation should not exceed 15 %. Thus the? output of an alternator 
is iimiled either by its li(?aljng or by its armature reaction, just as 
is the output of .a coiitinuou.s-cunc*nt dynamo ; in the ca.se of the 
alt'. rnalor, howevi?r, the limit set by armature re.uitioTi is not due 
to aiiv s])arkiii.g at the brushes, Inif. to the dro]> in bTiuinal voltage 
as tlie current is increased, and the conseipunt difficulty in iiiain- 
taiiiing a constant potential on the external circuit. 

'"he joint operation of .several alternators .so that their outputs 
Jjv».y ].)e delivired into the sanu? external circuit is sharjily dis- 
tiugiiislied from the corre.'^jioiiding jiroblem in continuous- 
current dynamos by the necessary condition that they 
must l-e in synchrOinism, i.c. not only must tlury be so 
driven liiat tlvir frequency is the same, hut their E.M.F.'s 
must he iu }>h..tse 01, as it is al?^o expressed, the machine.^ 
must be in step. Although in ]?ractice it is impossible? to run Iw^o 
allernators in scries unless they are rigidly coupled together — ^which 
virtually reduces them to one ’machine — tw'o or more machines can 
he run in parallel, .as was first described by H. Wilde in 1868 and 
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chronisin, but, as contrasted with series connexion, parallel coupling 
gives them a certain power of rccoverj^ it they fall out of step, or 
are not in exact synchronism when thrown into parallel. In such 
circunistances a synchronizing current jiasses between tlie two 
machines, due to the diflermci* in their instantaneous pre.ssures ; 
and as this current agrees in phase more nearly with the leading 
than with the lagging machine', the formi?r mcU'.tiine doe.s work as ji 
generator on the latter as a motor, llenct' the lagging machine 
is acceleratt'd and the? leadini; machine is retarded, until their 
fretpiencie.s and phas.e are again the same. 

The chief use of the alternator has already been alluded to. 
Since it can l)e employed to prodiu'e very high pressures either 
directly or through the medium of transformers, it is 
specially adapted to the electrical tnin.srnission of 
energy over long distances.^ In llic early days of nat^. 
electric lighting, the alternate-current system was 
adopted for a great number of central stations ; the machines, 
designed to jajive a pressurt? of 2000 \'olls, supplied transformers 
which w'erc situated at considemble distances and spread over 
large areas, without an undiie amount of copper in the trans- 
mitting lines. While there was later a tendency to return to 
the continuous cun*cnt for central station.^, owing to the intro- 
duction of better me.ans for economizing tbe weight of copper iu 
the mains, tlie alternating current again ciime into favour, 
as rendering it possiblt? to place the central station in some 
convenient site far away from the district which it was to serve. 
The pioneer central station in this direclion was the Deptford 
station of tl)e London Electric Supply Corporation, which fur- 
nished current to the Iicart of London from a distance of 7 rn. 
In this case, however, the altern.ators were single-phase and gave 
the high pressure of 10,000 volts immediately, w'hile more 
recently the tendency lias been to employ step-up transformers 
and a ixilyphase system. The sidvantage of the latter is that 
the current, after reaching the di.^tant sulvstations, can be dealt 
with by rotary converters, through which it is transformed 
into a continuous current. The alternator is .also used for 
welding, smelting in electric furnaces, and other metallurgical 
processes where heating effects are alone required ; the large 
currents needed therein can be produced without the disadvan- 
tage of the commutator, and, if necessaxy , transformers can be 
interposed to lower tlie voltage and still further increase the 
current. The alternating system can thus meet ver\' various 
needs, and its great recommendation may be said to lie in the 
flexibility with which it can supply electrical energy through 
transformers at any potential, or through rotary coiu erters in 
f!ontinuou.s-currcnt form. 

Ai’TiiORiTiEs. — For the further study of the dynamo, the following 
lu.ay be consulted, in addition to the rofer(?nccs already gi\ en ? — 

General: S. 1 \ Thonip.son, Dynatno-Elcctric Machinerv—Con- 
Hhuous-C urrent Machines (1004), Altcrnaiing-Curtent Machinery 
(1005, London) ; G. Kapp, Dynamos., AUernafors and Transformers 
(London, 1893); /</., lilectric Transmission of Energy (Loudon, 
1894); Id., Dynamo Constnution : LlcUrkal and Mechanical 
(London, 1899) ; H. F, Parshall and II. M. Ilobiirl, ElectHc Generators 
(I^ndon, 1900) : C. Ilaw'kins and F. Wallis, The Dvnanio (London, 

i«^03) ; E. Arnold, Konstruktionstafeln fur den Dynamohan 
gart, 1902); C. J’. Steinmetz, JiUments of TAectrical Engineer iug 
(New York, 1901). 

Continuous-Current Dynamos: J. J*isehe.r-IIinni‘n, Continuous 
Current Dynamos (l.ondon, 1899) : E. Arnold, Jfic Gleuhstroni 
maschine (Berlin, 1902) ; F. Niethammer, lierechnung nnd Kon- 
stniktion der Gleichstrommasehinen und GlciJistrommotoren (Stuttgart, 
1904). 

Alternators: D. C. |ac.k.son and J. F. }n.i.k^im, Al!eynating 
Currents and Alternating Current Mathinery (New York, 1903); 
]. A. Fleming, The Alternate Current 1 lansformer {\Mm\on, 1899) ; 
C. P. Steinmetz, Current Phenomena (New York, 1900) ; 

E. Arnold, Die W echselstromtei hnih (Berlin, 1904) ; S. 1 *. 'riiompson, 
Pol\> phase Electric Currents (Jxnidon, 1900) ; A. Stewart, Modern 
Polyphase Machinery (Umdon, : -M. Oudin, Standard Polyphase 

Apparatus and Systems (New Yorlf, 19‘M). (C . < • B.) 


* In the pioneer Ihri'e-jfliase transmission iHJtwee.n Laiiten and 
Frankfort {ElertricAan^ vol. xxvi. p. 037, and xxvii. j». 
three-phase current was tnimSiOnned up irom al>out *55 to 8*500 volts, 
the distance being no m. A large numberr of insiallations driven 

..X ...... ..... - ... , by w*ater jx>wcr are now at work, in which I'nergy is transmitted 

sub.scqiicntly redeTuon-tr’it-. d by J. Ho7)kin.son and W. G. Adams j on the alternating-current system over di'^lances of .about io<> m. 

Tii' ir K.’T.I .' i ':0?’ld a« iiearly as possilfle in .syn- ; at pros'-uire. mn^irig from 20,000 to 07,000 volts. 
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DYNAMOMETER (Gr. ^vvafus, strength, and ii^pov, a 
measure), an instrument for measuring force exerted by men, 
animals and machines. The name has been applied generally to 
all kinds of instruments used in the measurement of a force, as for 
example electric dynamometers, but the term specially denotes 
apparatus used in connexion with the measurement of work, or 
in the measurement of the horse-power of engines and motors. If 
P represent the average value of the component of a force in the 
direction of the displacement, s, of its point of application, the 
product Pj measures the work done during the displacement. 
When the force acts on a body free to turn about a fixed axis 
only, it is convenient to express the work done by the trans- 
formed product TO, where T is the average turning moment or 
torque acting to produce the displacement 0 radians. The 
apparatus used to measure P or 1’ is the dynamometer. The 
factors s OT 0 are observed independently. Apparatus is added 
to some dynamometers by means of which a curve showing the 
variations of P on a distance l)ase is drawn automatically, the 
area of the diagram representing the work done ; with others, 
intcgniting apparatus is combined, from which the work done 
during a given interval may be read off directly. It is convenient 
to distinguish between absorption and transmission dyna- 
mometers. In the first kind the work done is converted into 
heat ; in the second it is transmitted, after measurement, for 
use. 

Absorption Dynamometers. - Baron I’rony’s dynamometer (Ann. 
Chim. Phys. 1821, vol. rg), which has been modified in various 
ways, consists in its original form of two .symmetrically shaped 
timber beams clamped to the engine-shaft. When these are held 
from turning, their frictional resistance m.iy be adjusted by means 
of nuts on the screwed bolts which hold tlu!m together until the 
shaft revolves at a given spee<l. To promote smoothness of action, 
the rubbing surfaces are lubricated. A weight is moved along the 
arm of one of the beams until it just keeps the brake steady midway 
between the stops which must be provi<Ied to hold it when the? weight 
fails to do so. The general theory of this kind of brake is as 
follows: — Let F In? I lie whole frictional resistance, r the common 
radius of the rubbing surfaces, \V the force which holds the brake 
from turning and wbost^ line of action is at a perpendicular distances 
R from the axis of tlu; shaft, N the revolutions of the shaft per 
minute, a its angular velocity in radians per second ; then, assuming 
that the adjustments are made so that tiu* engine runs .steadily at a 
uniform speed, and that the brake is held still, clear of the stops 
and without oscillation, by W, the tor<|uo T exerted by the engiiu* 
is equal to the frictional tonpie Fr acting at the brake surfaces, 
and this is measured by the .statical moment of the weight W al)oiit 
the axis of revolution ; that is • 

T---FI WU (1) 

Mence \VR measures the torque T, 

If more thsin one force be applied to hold the brake from turning, 
Fr, and therefore T, are measured by the algebraical sum of their 
intlividual moments with respect to the axis. If the brake is not 
balanced, its moment about the axis must be included. Tliercfore, 
quite gencrallv, 

T-::\VK ( 2 ) 

Tlie factor e of the product is found by means of a revolution 
counter. The power of a motor is nieasurcn’l liy the rate at which ii 

TzirN 

works, and this is expressed by Tw foot-pounds per .second, 

or — in horse-power units. The latter is commonly referred to 

as the "brake house-power.’* The maintenance of tlie conditions o! 
steadiness implied in equation (i) depends upon the constancy o! 
F, an<l therefore pf the coc^tlicienl. of friction /a between tlie rubbing 
surfaces. The heating at the surfaces, the variations in their smooth 
ness, and the variations of the lubrication make fi continuously 
variablw, and necessitate frequent adjustment of W or of the nuts. 
J. V. Poncelet (1788-1867) invented a form of Prony brake wdiielj 
automatically adjusted its grip as yn cliangeil, thereby maintainin;.; 
F constant . 

The juinciplc of the compensating brake devised by J. G. Appolil 
(1800-18(15) is shown in fig. i. A flexible steel ba'iicf, lined w'ith 
wood blocks, is gripped on the motor fly-wlieel or pulley by a sertnv 
A, which, together with W, is adjusted to hold the brake steady. 
Compen.sation is effected by the lever L inserted at B. This has a 
slotted end, engageil by a pin P fixed to the fnaming, and it will Ix’ 
seen that its action is to .slacken the liand if the load tcnd.s to rise 
and to tighten it in the contrary case. The external forces holding 
tho brake from turning are W”, distant R from the axis, and the re- 
action. VV| say, of the lever against the fixed pin P, distant R, 
from t!ie axis. The moir vnt of Wj may be po.silive. or negative. 


The torque T at any instant of stead v running is Iherelore 
{WR±W,R,}. 

Lord Kelvin patented a brake in 1S58 (fig. 2) consisting of a 
rope or cord wrapped round the circumference of a rotating 
wheel, to one end of which is applied a regulated force, the other 
end l^ing fixed to a spring 
balance. The ropes are 
spaced laterally by tne blocks 
B, B, B, B, which also serve 
to prevent them from slip- 
ping sideways. When the 
wheel is turning in the direc- 
tion indicated, the forces 
holding the band still are 
W, and />, the ol^served pull 
on the spring balance. Both 
these forces usually act at 
the same radius K, the dis- 
tance from the axi.s to tlu; 
centre line of the rope, in 
Avhicli case the torque T is 
(VV-*)R, and con-secpicntly 
the brake horse - T>owcr is 

When M 
changes tlui weight W rises or 
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falls against the action of the spring balance until a stable condition 

of running is oblaincd. The ratio ^ is given by where c = 2 -7 1 8 ; 

fi is the coefficient of friction and B the angle, mea.sured in radians, 
subtended by l lie arc of contact between the rope and the wheel. In 
fig. 2 B = 2T. The ratio \V//> increases very rapidly as B is increased, 
and therefore, by making B sufficiently large, p may Jconveniently 
be made a small fraction of W, thereby rendering errors of oKser 
vation of the spring balance ni'gligible. Thus this kind of brake, 
though cheap to make, is, when B is large enough, an cxceedinglv 
accurate measuring instrument, readilv applied and ea.sily controllecL 
It has come into very general use in r(*cciit years, and has practically 
superseded thi? older forms 
of block brakes. 

It is sometimes nc;cc*ssary 
to use water to keep the 
brake wheel cool. Engines 
specially designi‘d for test- 
ing are usually provided 
with a bniko wheel having 
a trough-shaped rim. Water 
trickles continuously into 
the trough, and the cen- 
trifugal action holds it as an 
in.sidc lining against the rim, 

W'here it slowly evaporates. 

Fig. 3 show.s a l>and-brake 
invented by I Vofessor James 
Thomson, suitable for test- 
ing motors exerting a 
stant torque (.see pn^inen- 
22nd October 1880). 

To maintain constant, 
compensation for variation 
of /i is made by inversely 
varying 9 . A anci B an* fast 
and Ukiso pulleys, and tho 
brake? band is placed partly 
over the one and partly over 
the other. Weights W and 
yf^are adjusted to the toniiie. 

The band turns w'ith the fast 
pnlley if ft increase, tlicreby 
.slightly turning the loose 
j>ullt'y, otherwise at rest , 
until 0 is adjusted to the 
new- value of /a. This form 
of brake was also invented 
independently liy J. .A. M. 

L. Carpentior, and Ibc ijrin- 
ciple has been used in the 
Raffard brake. A self -com- 
pensating brake of another 
kind, by Marcel Deprez, 
was described with Car- 
penticr’s in 1880 (Tittlletin 
de la sneieU d'encoutafie- 
ment^ Paris). W. E. Ayrton 

and J. Perry used a band or rope brake in which compen-sation is 
effected by the pulley drawing in or letting out a part of the band 
or rope which has been roughened or in w'hich a knot has been tied. 

In an effective water-brake invented by W. Fronde (see Prpr- 
Inst, M. E. 1877^ two similar castings, A and B, each consisting 
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of a boss and circumferential annular channel, are placed face to face 
on a shaft, to which B is keyed, A being free (lig. 4). A ring tube of 
elliptical section is thus formed. Each channel is divided into a 
.series of pockets by equally spaced vanes inclined at 45*'. When 
A is held still, and B rotated, centrifugal action sets up vortex 
currents in the water in the pockets ; thus a continuous circulation 
is caused between B and A, and the consequent changes of mometi 
turn give rise to oblique reactions. The moments of tlie components 
of these actions and reactions in a plane to which the axis of rotation 

is at right angles arc the two 
aspects of the torque acting, and 
therefore the torcjiie acting on B 
through the .shaft is measured by 
the torque required to hold A 
still. Fronde constructed a brake 
to take up 2(xx) H.P. at tjo 
rev.s. per min. by duplicating tliis 
a])paratus. This replaced the 
propeller of the ship whose 
engines were to be tested, and 
the outer causing wJis held from 
turning by a suitablf.* arrangement 
of leavers carried to weighing 
apjiaratus conveniently disposed 
on the wharf. 'I'he torque corre- 
sponding to 2000 H.P. at <>o revs, 
per min. is 11^,772 loot pounds, 
and a brake 5 ft. in diameter 
gave this re.sistancc. Thin metal 
.sluices were arranged to slide be- 
tween the wheel and ciising, and 
by their means the range of action could be varied from 300 H.P. 
at 120 revs, per min. to the maximum. 

Professor Oslwrne Reynolds in 1887 patent<‘d a water-brake (svo 
Pfoc. hist.C.K. 00, p. 167), using Fronde’s turbine to ol>tain the 
highly resisting spiral vortices, and arranging passages in the Ccising 
for the entry of w«atcr at the hub of the wdieid and its exit at the 
circunifen’iice. Water enters at E (fig. 5), an<l finds its way into the 
interior of the wheel. A, driving the air in front of it through the air- 
pas.sage.s K, K. Then following into the pocketed chiimlKTs V„ \ .j, 
it is caught into the vortex, and finally escai>e.s at the circumference, 
flowing away at F. The air- ways A, in tlie fixed vanes estaldish 
communication betwreen the cores of the \orlices and the atmo- 
sphere. From I to 30 H.P. may be measured at joo revs, per min. 
by a luakc-wheel of‘ this kind 18 in. in dianietcr. For other speeds 
the f)0\\or varie.s a.s the cube of the speed. The casing i.s held from 
timiiiig by weights hanging on an attached arm. The cocks regu- 
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lating the w-ater are connected to the rasing, so that any tilling 
automatically regulates the flow, and therefore the tliicknc>ss of the 
film in the vortex. In this way the brake may be arranged to 
maintain a constant torr]ue, notw'ilhstimding variation of the speed. 
In G. I. Alden’s brake (see Trans. Anier. Snc. Iin^. vol. xi.) the 
resistance is obtaini'd by turning a cast iron disk against the frictional 
resistance of two thin coppiT plates, whicli are held in a casing 
free to tuni u])oii the .shaft, and arc so arranged that the pressure 
between the rubbing surfaces is controlled, and the heat developed 
by friction carried aw^ay, by the regulated flow of water through the 
casing. The ton|Uc ri-ciuired tf» hold the casing still against the action 
of the (li.sk metusures the torque exerted by the shaft to which the 
disk is keyed. 


Transmission Dynamometers, — The essential part of many trans- 
mission dynamometers is a .spring whose demrmation indirectly 
measures the magnitude of the force transmitted through it. For 
many kinds of spring the change of lorni is practically proportional 
to the force, Init the relation should always be deteriiiineo experi- 
mentally. General A. J. Morin (see Notice sur divers appareils 
dynamomkriques, Paris, 1841), in his classical experiments on 
traction, arranged his appar- 
atus so that the change in 
form of the spring was con- 
tinuously recorded on a sheet 
of paper drawn under a style. 

For longer experiments he 
used a “ Compteur ” or 
mechanical integrator, sug- 
gested by J. V. f^oncelet, 
from which the W'urk done 
during a given displacement 
could Iw read off directly. 

This device consists of a 
roller of radius r, pres.sed 
into contact with a disk. 

Tlie two are carri(‘.(l on a 
common franu?, so arranged 
that a change in form of 
the spring causes a relative 
displacement of t he disk and 
roller, the point of contact 
moving radially from or 
tow'ards tlie centre of the 
disk. The radial distance x is 
at any instant projiort ional 
to the force acting through 
the spring, 'i'he angular clis- 
plactrment, of the disk is 
made proportional to Ihi^ 
displacement, s, ot the point Fiu. 5. 

of a])plicciti(>u of the force 

by suitable driving gear. If is the angular dis]>kicenieut of 
the roller corresponding to displacements, d 9 of the disk, and 
ds of the point of application of P, «, and C constants, then 

CMW.s-, and therefore 0 c( IWs ; that is, the 
r r Jjfj 




angular di.spkicement of the roller measures the work done 
during the disp]ac(‘ment from Sj to 4*2- shaft carrying the 

roller is connected to a counter .so that 0 may be observed. Tho 
angular velocity of the .shaft is proportional to the rate of working. 
Morin's dynamometer is showm in fig. b. The transmitting spring is 
made up of two flat bars linked at their ends. Their centres .q, .v^, 
arc held respectively by the pieces A, B, which together form a sliding 
pair. Tlie filock A carries the disk D, B carries the roller K and 
counting gear. The pulley E is drix en from an axle of the carriage. 
In a dynamometer used by F. W. Webb to measure the tractive 
resistance ot trains on the London North-Western railway, a 
tractive pull or push compresses two spiral .springs by a deliiiile 
amount, wliicii is recorded to scale by a pencil on a she(d of pajiei, 
drawn continuously from a storage drum at tlic mte of 3^ in. p<‘; 
mile, by a rolh?r driven from one of the carriage axle.s. Thus tin- 
diagram .show's the tractive force at any instant. A second pencil 
electrically coniu^cted to a cl(x:k traces a lime line on tlicr diagran. 
wdtli a kick at ev(;ry thirty seconds. A third jumcil traces an obser 
vation line in which a kick can be madi? at will by jiressing any on- 
of the electrical ])ushes placed about the car, and a fourth draw- 
a datum lino. The spring of the 
dynamometer car used by W. Dean 
on the Great We.steni railway is mad" 
up of thirty flat plates, 7 ft. 6 in. 
long, 5 in. X g in. at the centre, spaced 


by distance pieces nibbed into the 
platc.s at the centn? and by rollers at 
« ae ends. 'J’he draw-bar is connected 
to the buckle, w'bich is carried 011 
rollers, the ends of the spring lasting 
on plates fixed to the under-franir. 

The gear opcTating the paper roll v: 
driv(jn from tlie axle of an inde 
pendent wheel which is let down into 
contact with the rail when reqiiin;d. 

This w-heel serves also to measiin- 
the distance travelled. A Morin disk 
Jind roller integrator is connected 

with the apparatus, so that the work done during a joii.iiey nuiv 
be read olt. Five lines are traced on the diagram. 

In sjiring dynamometers dLsigned to mocasure a transmiti'-ii 
torque, tlu^ mf^chanical problem of ascertaining the change «>; 
form of the spring is complicated by the fad that the spring .'uul 
the whole apparatus are rotating togetluT. In the Ayrton and 
Perry tninsmission dynamometer or spring conpling of this tyi e, 
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the relative ans^iilar displacement is proportional to the radius 
of the circle described by the end of a light lever operated by 
mechanism between the apring- connected parts. Uy a device used 
by W. E. Dalby (Proc. Inst.CM. 1897-18(^8, p. 132) the change in 
form of the spring is shown on a fixed indicator, which may be placed 
in any convenient position. Two equal sprocket wJieels Q„ Qj, arc 
lastencd, the one to the sj^ring pulley, the other to the shaft. An 
endless band is placed o\cr tliein to form two loops, which during 
rotation nimaiti at llic same distance apart, unless relative angular 

displacement occurs be- 
tween Q, and Qg (fig. 7) 
due to a change in form 
of the spring. The change 
in the distance d is ]>ro- 
portional to the change 
in llie torque tran.sinitted 
from tile shaft to the 
}mlley. To imjasure this, 
guide pulleys are placird 
in the loops guided I>y a 
geometric slide, the one 
pulley carrying a scale, 
and the oilier an index. 
A recording drum or in- 
tegrating a])paratiis may 
!)(• arranged on the pulley 
frames . A q nick variation , 
or a periodic variation of 
the magnitude of the force 
or torque transmitted 
through the .springs, tends 
to set up oscillations, and 
this tendency increases 
Fig. 7. tlie nearer the periodic 

time of the force variation 
vqqiroacnes a periodic time of the spring. Such vibrations may be 
damped out to a considerable extent by the use of a dash-pot, 
or may be practically prevented by using a relatively still spiring. 

Every part of a machine transmitting force .suffers elastic defor- 
mation, and the force may be measured indirectly by measuring 
ihe deformation. The relation between the two should in all cases 
be found experimentally. (]. A. Him (see Les PandynamomHres^ 
Paris, 1876) employed this principle to measure the torciue trans- 
mitted by a .shaft. Signor Rosio u.sed a tek'phonic method to effect 
rhe same end, and mechanical, optical and tehqihonic devices have 
been utilized by the Rev. F. J. Jervis-Sinith. (Sec Phil. Maf;. 
Kcbruary 1898.)' 

H. Frahm,^ during an important investigation on the torsional 
viliration of propeller shaft. s, measured the relative angular displace- 
fiient of two flanges on a propeller shaft, selected as far apart as 
possible, by means of an eJectrical device [Engineering^ 6tli of 
Peliruary 1903). The.se measurements were utilized in combination 
with appropriate ekistic coetheients of the material to find the 
horso-power transmitted from the engines along the shaft to tlu' 
propt'ller. In this way the effective horse-power and also tJic 
mechanical efficiency of a number of large marine engines, each oi 
several thousand horse-power, have been determined. 

When a belt, in which the maximum and minimum tensions 
are respectively P and p lb, drives a pulley, the lonpie exerted 



unbalanced torque acting on the beam is lb ft. if a force 

Q acting at R maintains equilibrium, QK/4 = (P - = T. Q is 

supplied by a spring, the extensions of which are recorded on a drum 
driven })roportionaliy to the angular displacement ot the driving 
pulley ; thus a w'ork diagram is obtained. In the Farcot form the 
guide pulleys arc attached to si^parate weighing levers placed hori- 
zontally below the apparatus. In a belt dynamometer built for the 
Franklin institute from the designs of Tatham, the weighing levers 
are separate and arranged horizontally at tlie top of the apparatus. 
The woigliiiig beam in tiie Heliicr-.-Mleneck dynamometer is placed 
transversely lo tlie belt (sec Jileiirotechnischrii Ztitsekri/t^ 1881, 7). 
Tjie force y, usually measured by a .sjiriiig, ie(iiiired to mcaintuin 
the beam in its central posiLion is i)ro|)oitional to (!*-/>). If 
the cUigle Oi-tf.,- izcP, Cj ~ (F - />) neglecting iiictiuii. 

When a shaft is driven bj' means of gearing tiie driving torque 
is inefisiirud by the jiroduct of the resultant pressure P acting 
between the wheel teetli and the radius of the ]»itch circle of the 
wJieel fixed to the shaft. Fig. (), whicii has been nrjiroduced from 
J. Whiles A i\ew Century of Jnvtniious (Manchester, 1822), illus- 
trates possibly the earlie.si ajjjilicatioii of this jirineipli; to tlynarno- 
metry. 'flic wheel iJ, ki-ved lo the siiuU overcomug the resistance 
to Ik!! measured, is ilrixiMi from wheel A liy two i»evel wheels L, F, 
carried in a loose puiley K. Tlur two idia'lts, ihongh in a line, are 
independent. A loiYjue’ applied to the .shaft .-t can be transmitted 
to 1 >, neglecting Jriciioii, without cliaiige only il tiie central pulley 
l\ is iielil Iroin turning , the lortpie re(|nired to do this is twice the 
tonpie iraiisinitted. 

'i he torque acting on the armature of an ch'Cti ic motor Is ncce-s- 
sarily accompanied by an e(]iial and op]iorite tor pie acting on the 
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H [V’-p)r lb ft., r being tlic radius of the piillev plus half the thick- 
ness of the bell. P and /» may be measiiivd directly b\' leading the 
helt round two fn'cly hanging guide piillevs, one in the tight, the 
other ill the slack part of tlie belt, and adjusting loads on them until 
a stable condition of niiining is obtained. In W. Fronde’s belt 
dymunometer (see Pro( . Inst.M.E., 1S58) (fig. 8) the guide pulleys 
G„ Gg are carried iijion an arm free to turn about the axis O. "H 
is a fnilley to guide the approaching and rweding parts of the liell 
to and from the beam in parallel directions. Neglecting friction, the 

' ^*^^^'**^** “ Neuc Untersucluiiigen iibor die dx'nainischen 

Vorgiingc in den \yellenleit ungen von Schiflsmaschiiien niit beson- 
derer Berucksichtignng der Resoiuiuzsclnviugiingen,” Zeitschrift 
ties Vrrei.'.s ,h'yf}irhry 1 np^entntn?^ 3iRt Mav 1002. 


irame. If, tlicrefore, the motor is mounted on a cradle free to turn 
:i.lK>ut knife-edges, the reacting torque is the only torque tending 
. lo turn the cradle w'hen it is in a vertical po.sition, and may therefore. 
: be measured by adjusting weights to hold the cradle in a vertical 
position. The rate at w'hich the motor is transmitting work is then 

H.P., w’herc v is llic revolutions per second of the armature. 

Sec James Dredge, Electric Illuminaliou, vol. ii. (Txindon, 1885) ; 
’.V. W. Beaumont, " Dynamometers and Friction Brakes," Prnc. 
hisf.C.E. vol. xcv. (Ixindon, 1880); E. Braiier, "tyiier Brems- 
dyiianiometer imd verwandle Kraftmesscr," Zeitschrift des Vereins 
icutscher Ingenieure (Berlin, 188S) ; J. J- Flathcr, Dynamometers 
. .tnd the Measurement of Power (Now York, 1893). (W. E. D.) 

DYNASTY (Gr. 8iT«crTc/«, sovereignty, the position of a 
8em<rT?/s, lord, ruler, from to be able, power), 

a family or line of rulers, a succession of .sovereigns of a country 
belonging to a single family or tracing their descent to a common 
ancestor. The term is particularly used in the history of ancient 
Egypt as a convenient means of arranging tlie chronology. 

DYSART, a royal and police burgli and seaport of Fifeshire, 
Scotland, on the shore of the Firth of Forth, 2 m. N.E. of Kirk- 
caldy by the North British railway. Pop. (toot) 3562. It has 
a quaint old-fashioned appearance, many ancient houses in 
High Street bearing iii-scriptions and dates. The public build- 
ing.s include a town hall, library., cottage hospital, mechanics’ 
institute and memorial hall. Scarcely anything is left of the old 
chapel dedicated to St Denni.s. wbii'h for a time was used as a 
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smithy ; and of the chapel of St Serf, the patron saint of the 
burgh, only the tower remains. The. chief industries are tlie 
nianufacture of bed and table linen, towelling and woollen cloth, 
shipbuilding and flari-spinning. There is a steady export of 
eoiil, and the harbour is provided with a wet dock and patent 
slip. In smuggling days the “ canty carles of Dysart were 
professed “ free traders.” In the 15th and 16th centuries the 
town w'as a leading seat of the salt industry (“ salt to l^lysart ” 
was the equivalent of “ coals to Newcastle ”), but tlie salt-pans 
have been abandoned for a considerable period. Nail-making, 
once famous, is another extinct industry. During the time 
of the alliance between Scotland and Holland, w^liich was closer 
in Fifeshire than in other counties, Dysart became knowm as 
Jdtlle Holland. 'Jo the west of the town is i)ysart House, the 
residence of the earl of Kosslyii. With Ihiriitisland and King- 
horn Dysart forms one of the Kirkcaldy district group of parlia- 
mentary burghs, 'rhe town is mentioned as early as 874 in 
connexion w'ith a Danish invasion. Its najue is siiid to ho a 
corruption of the 1-atin disertum, “ a desert," which was applied 
to a cave o?i tlie seashore occupied by St Serf. In the cave the 
saint held his famous colloquy witli the devil, in which Satan 
was worsted and contemptuously dismissed. hVont James V. 
the town received the rights of a royal burgh. In 1559 it was the 
headquarters of the Lords of the Congregation, and in 1607 the 
scene of the meetings of the synod of J'ife known as the Three 
Sx'iiods of D)^sart. Ravciisheugh C'astle, on the shore to the west 
of the town, is the Ravenscraig of Sir Walter Scott's ballad of 
‘ Rosabclle.” 

William Murray, a native of the place, was made earl of Dysfirt 
in 1643, and 1 is eldest child and heir, a daughter, Elizalxith, 
obtained in i ,0 a regrant of the title, which passed to the de- 
scendants of her first marriage with Sir Lionel Tollemache, Hart., 
of Helniingham ; she married secondly the ist duke of Liiuder- 
(lale, but had no children by him, and died in 1698, This countess 
of Dysart (afterwards duchess of Lauderdale) was a famous 
beauty of the period, and notorious Ixith for her amours and for 
her political influence. She was said to have been the mistress 
of Oliver Oomwell, and also of Lauderdale before her first 
husband’s death, and was a leader at the court of Charles II. 
Wycherley is supposed to have aimed at her in his Widow 
Blackacre in the Plain Dealer, Her son, Lionel Tollemache 
(d, 1727), transmitted the earldom to his grandson Lionel (d. 
1770), whose soas Lionel (d. 1799) and Wilbraham (d. 1821) 
succeeded] ; they died without issue, and their sister Louisa (d. 
1840), who married John Manners, an illegitimate son of the 
second son of the 2nd duke of Rutland, became countess in her 
ow n right, l)eing succeeded by her grandson (d. 1878), and his 
grandson, the 8th earl. 

'i'he earldom of Dysart must not be confounded with that of 
Desart (Irish), created (barony 1733) in 1793, *^cld in the 
(’iiffe family, who were originally of Creech St Michael, Somerset, 
the Irish branch dating from Queen Elizabeth’s lime. 

DYSENTERY (from the (rr. prefix Sver-, in the sense of “ bad,” 
and €J/T€/)oi', the intestine), also called “ bloody flux,” an in- 
fectious disease with a local lesion in the form of inflammation 
and ulceration of the lower portion of the bowels. Although 
at one time a common disease in (ireat Britain, dysentery is 
now very rarely met with there, and is for the most part confined 
I0 warm countries, where it is the cause of a large amount of 
mortality. (For the pathology see Digestive Organs.) 

Recently considerable advance lias been made in our know- 
ledge of dysentery, and it appears that there are two distinct 
types of the disease : (i) amoeliic dysentery, which is due to the 
presence of the amoeba histolytica (of Schaudinn) in the in- 
testine ; (2) bacillary dysentery, whicli has as causative agent two 
sf’parate bacteria, («) that discovered by Shiga in Japan, (h) 
tliat discovered by I^exner in the Philippine Islands. W'ith 
regard to the bacillary type, at first both organisms w^ere con- 
sidered to be identical, and the name barillus dysentcriae was 
given to them ; but later it was shown that these bacilli are 
diflercnt. both in regard to their cultural characteri.stics and 
also in that one (Shiga) gives out a soluble toxin, whilst the 


other has so far resisted all efforts to discover it. Further, the 
serum of a patient affected with one of the types has a marked 
agglutinative power on the variety with which he is infected 
and not on the other. 

('linically, dysenter}^ manifests itself with vaiyniig degrees of 
intensity, and it is often impossible without microscopical 
examination to detennine between the amoebic and liacillary 
; forms. In well-marked eases the following are the chief symj)- 
\ toms. The attack is commonly pn'ceded by cerUiin preinonitoiy 
I indications in the form of general illness, loss of appetite, and 
I some amount of diarrhoea, which ^i^riidnally increases in severity . 

• and is accompanied with griping pains in the abdomen (tormina). 

'I'he discharges from the bowels succeed each other with great 
; frequency, and the painful feeling of pressure dt>wnw'ards 
! (tenesmus) becomes so intense that the i)atient is constantly 
; desirijig to defecate. 'J'Jje mailers passed from the bowels, 
1 which at first resemble those of ordinary diarrhoea, soon change 
I their character, Ix'coming scanty, mucous or slimy, and subse- 
quently mixed with, or consisting wholly of, blood, along with 
I shreds of exudation thrown off from the mucous membrane (»f 
tlie intestine. The evacuations jiossess a peculiarly offensive 
odour characteristic of the disease. Although the constitutional 
disturbance is at first comparatively sliglil, it increases with the 
advance of the disease, and felirile symptoms come on attended 
with urgent thirst and st‘anty and painful flow of urine. Along 
with this the nervous depressiiin is ver}' marked, and tlie state 
of prostration to which the patient is reduced can scarcely lie 
exceeded. Should no imyirovemenl occur death may take place 
in from one to three weeks, cither from repeated losses of blood, 
or from gradual exhaustion consecjiicnt on the continuance of 
the symptoms, in which case the discharges from the Ixiw’cls 
become more offensive and arc passed involuntarily. 

When, on the other hand, the disease is checked, the signs 
of improvement are showm in the cessation of the pain, in the 
evacuations being less frequent and more natural, and in relief 
from the state of extreme depression. (Convalescence is, how'- 
cver, generally slow, and recovery may lie imperfect — the 
disease continuing in a chronic form, which may exist for a 
variabk? length of time, giving rise to much suffering, and not 
unfrequently leading to an ultimately fatal result. 

The dysentery poison appears to exert its effects upon the 
glandular structures of the large intestine, particularly in its 
lowTr part. In the mildcT forms of the disease there is simply 
a congested or inflamed condition of the imicoiis membrane, 
with perhaps some inflammatory exudation on its surface, which 
is passed off by the discharges from the bowels, But in the more 
severe forms ulceration of the mucous membrane takes place. 
Commencing in and around the solitary glands of the large in- 
testine in the form of exudations, tliese ulcers, small at first, 
enlarge and run into each other, till a large portion of the lx»wei 
may be implicated in the ulcerative procevss. Should tin; disease 
Ixj arrested these ulcers may heal entirely, but occasionally they 
remain, causing more or less disorganiziition of the coats of the 
intestines, as is often found in chronic (N sentery. Sometimes, 
though rarely, the ulcers perforate the intestines, causing rapidly 
fatal inflammation of the peritoneum, or they may erode a blood 
vessel and produce violent liaemorrhage. J^ven where they 
undergo healing they may cause such v. stricture of the calibre 
of the intestinal canal as to give rise to the symptoms of obstruc- 
tion which ultimately prove fatal. Dne of the severest compli- 
cations of the disease is abscess of the liver, usually said to be 
solitary, and known as tro|)ical aliscess of the liver, but probably 
is more frequently multiple than is usually thought. 

Treatment , — Where tlie disease is entlemic or is prevailing 
epidemically, it is of great importamu* to use all preventi\e 
measures, and for this purpose the avoidance of all causes likely 
to precipitate an attack is to be enjoined. Exposure to t:oId 
after heat, the use of iinrif)e fruit, and intemperance in eating 
I and drinking should be forbidden ; and the utmost care taken 
I as to the quality of the food and drinking water. Jii houses or 
i hospitals where cases of the dis(*ase uro iiTider treatment, dis- 
i infecTants should be freely employed, anri the (ivacuations of the 
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patients removeil as speedily as possible^ having previously 
been sterilized in much the same manner as is employed in 
typhoid fever. In the milder varieties of this complaint, such 
as those occurring sporadically, and where the symptoms are 
probably due to matters in the bowels setting up the dysen- 
teric irritation, the employment of diaphoretic medicines is to 
he recommended, and the administration of such a laxative as 
castor oil, to which a small quantity of laudanum has been added, 
will often, by removing the source of the mischief, arrest the 
attack ; but a method of treatment more to lie recommended is 
the use of salines in large doses, such as one drachm of sodium 
sulphate from four to eight times a day. 'fhis treatment may 
with advantage be combined with the internal administration 
of ipecacuanha, which still retains its reputation in this disease. 
I-attcrly, free irrigation of the bowel with astringents, such as 
silver nitrate, tannalbin, &c., has been attended with success in 
those cases which have been able to tolerate the injections. 
In many instances they cannot lie used owing to the extreme 
degree of irritability of the bowed. The operation of appendi- 
costomy, or bringing the appendix to the surface and using it as 
the site for the introduction of the irrigating fluid, has been 
attended with considerable success. 

in those cases due to Shiga’s bacillus the ideal treatment has 
been put at our disposal by the preparation of a specific anti- 
t(»xin ; this has been given a trial in several grave epidemics 
of late, and may be said to be the most satisfactory treatment 
and offer the greatest hope of recovery. It is also of great use 
as a prophylactic. 

The preparations of morphia are of great value in the sympto- 
matic treatment of the disease. 'I'hey may be applied externally 
as fomentations, for the relief of tormina ; by rectal injection 
for the relief of the tenesmus and irritability of the bowel ; 
hypodermically in advanced cases, for the relief of the general 
distress. In amoebic dysenten*, warm injections of quinine per 
rectum have proved very eflficacious, are usually well tolerated, 
and are not attended with any ill effects. The diet should Ixj 
restricted, consisting chiefly of soups and farinaceous foods ; 
more especuilly is this of importance in the chronic form. For 
the thirst ice may be given by the mouth. Even in the chronic 
forms, confinement to bed and restriction of diet are the 
most important elements of the treatment. Removal from the 
hot climate and unhygienic surroundings must naturally be 
attended to. 

Biiu.fn(;RAf'riY. Allfnitl and Rolloston, System of Mediciue^ 
vol. ii. part ii. (1007), " Dysentery," Drs Andrew Davidson and 
Simon Flexnor ; Davidson, Hygiene and Diseases of ll'ami Climates 
(Kdinhurgli. lyoj) : I'earnsitio in Ind. Med. Gaz. (July 1905) ; Ford 
in Journal of Tropical Medicine (Jidy 15, 1904); Rorentchewsky 
in liulletin de I'InstitfH Pasteur (I'fhruary 1905) ; Shiga : Osier and 
.M‘t'‘Tae's System of Medicine, vol. ii, p. 781 (i<)07) ; Skschivan and 
Stefansky in iierliner klinische Wochenschrift (Vohruiiry ii, 1907); 
Vailkird and Dopter, on the treat inent by antidysonteric scniin, 
Antialcs de I'Tnstitut J'asteur, No. 5, p. 326 (1906) ; J. A. Pottinger, 
" Apj)endic.ostoiny in Chronic Dysentery," Lancet (December 28, 
1907); Robert I)oerr, Dysenterietoxin ((uistav Ftscher, Jena, 
^907) *. h- Sandwitli, “ Hiinteriau Lecture on the Treatment of 
Dysentery," Lancet (December 7, 1907). 

DYSPEPSIA (from the (Jr. prefix hard, ill, and ircTrrefe, 
to digest), or indigestion, a term vaguely given to a group of 
pathological symptoms. There are comparatively few diseases 
of any moment where some of tin? phenomena of dy.s'pepsia are 
not present as associated symptoms, and not infrequently these 
exist to such a dc^gree as to mask the real disease, of which they 
are only complications. This is especially the case in many 
organic diseases of the alimentary canal, in which the symptoms 
of dyspepsia are often the most prominent. In its restricted 
meaning, however (and it is to this that the present article 
applies), the term is u.sed to describe a functional derangement 
of the natural process of digestion, apart from any structural 
change in the oigans concerned in the act. 

The causes of this trouble may be divided into {a) those which 
concern the food, and (h) tho.se which concern the oi^anism. 
Among the causes connected with the food are not only the 
indulgence in indigestible articles of diet, but the too common 


practice of eating too much of what may he otherwise quite 
wholesome and digestible ; and irregular, too frequent or too 
infrequent meals. The quantity of food required by different 
individuals varies between wide limits, but also the quantity 
required by the same individual varies considerably according 
to circumstances, more food being needed in cold than in warm 
weather, and more in an active open-air occupation than in a 
sedentary one. The thorough mastication of the food is a very 
important precursor of digestion,^ and this only too often fails, 
either owing to haste over meals or because of painful or deficient 
teeth. Again, the quality of the food is of importance, some 
kinds of flesh being harder and more difficult of mastication 
than others. This is especially the case with meat that has 
been smoked or salted, and will) that cooked too .soon after the 
death of the animal. Drinks are a common source of dyspepsia. 
Deer when new and its fermentation not completed is especially 
bad. Vinegar and acid wines, if taken in large quantities, tend 
to produce gastric catarrh, and tea is a very fruitful source of 
this trouble. Even too much water at mcal-timcs may cause 
indigestion, since the food in the mouth is apt to he softened 
by the water instead of saliva, and also the gastric juice becomes 
unduly diluted, rendering the digestion in the stomach too slow 
and prolonged. Carious teeth and oral sepsis, from whatsoever 
cause, lead to the same trouble. 

Of the causes which concern the oi^anism, nervous influences 
come first. Bad news may take away all power of digestion 
and even provoke vomiting, and any w'orrv' or mental trouble 
tends 1.0 bring on this condition. General weakness and atony 
of the body affects the stomach in like degree, and, if the muscles 
of the abdominal wall be much wasted, they become too weak to 
siipfX)rt the abdominal viscera in place. Hence results a general 
tendency for these oigans to fall, giving rise to a condition of 
visceroptosis, of which an obstinate dyspepsia is a very marked 
feature. Adhesions of the intestines from old inflammatory 
troubles, floating kidney and Imd circulation may each be a 
ciuisc of painful digestion. Again, a dyspepsia that will not 
yield to treatment is often one of the .symptoms of renal disease, 
or, in young people of fifteen to twenty years of age, it may 
iKi the earliest sign of a gouty diathesis, or even of a more seri- 
ous condition still — incipient phthisis. Chronic dyspepsia, by 
weakening the organism, renders it more liable to fall a prey to the 
attacks of the tubercle bacillus, but, on the other hand, the 
tuberculous lesion in the lung is often accompanied by a most 
intractable form of dyspepsia. From this it is clear that any 
condition which lessens the general well-being of the organism 
as a whole, apart from its producing any permanent morbid 
condition in the stomach, may yet interfere with the normal 
digestive processes and so give rise to dyspepsia. 

The symptom.s of dyspepsia, even when due to a like cause, 
are so numerous and diversified in different individuals that 
probably no description could exactly represent them as they 
occur in any given case. All that can lie here attempted is lo 
mention some of the more prominent morbid phenomena usually 
present in greater or less degree. 

Very briefly, a furred tongue, foul breath, disturbance of 
appetite, nausea and vomiting, oppression in the chest, pain, 
flatulence and distension, acidity, pyrosis and constipation or 
diarrhoea arc a few of the commonest symptoms. 

When the attack is dependent on some error in diet, and ihc 
dyspepsia consequently more of an acute character, there is 
often pain followed with sickness and vomiting of the offensix e 
matters, after which the patient soon regains his former heallhy 
state. What are commonly known as “ bilious attacks ” are 
frequently of this character. In the more chronic ^'ascs of 
dyspepsia the symptoms are somewhat different. A sensation 
of discomfort comes on shortly after a meal, and is more of the 
nature of weight and distension in the stomach than of actual 
|iain, although this too may be present. These feelings may come 

* This aspect of the matter — "buccal digestion " — has been 
specially einpliasized in recent jx*ars by Horace Fletcher of the 
l.^nited States, whose experience of the results of systematic "chew- 
ing,” confirmed by Sir M. Foster. Prof. Chittenden and others, has 
almost revolutionized the science of diet dies. 



DYS l ELEOLOGY— DZ UN( J AR I A 787 


on after each meal, or only after certain meals, and they may 
arise irrespective of the kind of food taken, or only after certain 
articles of diet. As in most of such (uses the food is long re- 
tained in the stomach, it is apt to undergo fermentivc changes, 
one of the results of which is the accumulation of gases which 
cause flatulence and eructations of an acid or foul character. 
Occasionally quantities of hot, sour, tasteless or bitter fluid — 
pyrosis — or mouthfuls of half-digested food, regurgitate from 
the stomach. Temporary relief may be obtained when another 
meal is taken, but soon the uncomfortable sensations return 
as before. The appetite may be craving or deficient, or desirous 
of abnormal kinds of food. The tongue registers the gastric 
condition with great delicacy : — ^a pasty white fur on the tongue 
is considered a sign of weakness or atony of the digestive tract ; 
a clean pointed tongue with large papillae, and rather red at the 
edges and lip, is a sign of gastric irritation ; and a pale flabby 
tongue suggests the need of stimulating treatment. Constipation 
is more common in the chronic forms of dyspepsia, diarrhoea in 
the acute. 

Numerous disagreeable and painful sensations in other parts 
are experienced, and arc indeed often more distressing than the 
merely gastric symptoms. Pains in the chest, .shortness of 
breathing, palpitation, headache, giddiness, affections of vision, 
coldness of the extremities, and general languor are common 
accompaniments of dyspepsia ; while the nervous phenomena 
are specially troublesome in the form of sleeplessness, irritability, 
despondency and hypochondriasis. 

As regards treatment only a few general observations can Ix^ 
made. The careful arrangement of the diet is a matter of first 
importance. Quantity must be regulated by the digestive 
capabilities of the individual, his age, and the demands made 
upon his strength by w'ork. lliere is little doubt that the danger 
is in most instances on the side of excess, and the rule which 
enjoins the cessation from eating before the appetite is satisfied 
is a safe one for dyspeptics. Due time, too, must be given for 
the digestion of a meal, and from four to six hours are in gcneml 
required for this purpose. lx)ng fasts, however, are nearly as 
hurtful as too frequent meals. Of no less importance is the kind 
of food taken, and on this point those who suffer from indigestion 
must ever exercise the greatest care. It must be home in mind 
that idiosyncrasy often plays an important part in digestion, 
some persons being unable to partake without injury of sulv 
stonces which are generally regarded as wholesome and digestible. 
In most cases it is found very helpful to separate the protein 
from the farinaceous food, and the more severe the dyspep.sia 
the more thorougidy should this lie done, only relaxing as the 
dyspepsia yields. No fluid should be drunk at meal-times, but 
from one to two tumblers of hot water should be drunk from an 
hour to an hour and a half before food. This washes any remnant 
of the last meal from the stomach, and also supplies material for 
the free secretion of saliva and gastric juice, thus promoting 
and accelerating digestion. The only exception to this is in the 
case of a dilated stomach, when it is wholly contra-indicated. 
With regard to mastication. Sir Andrew Clark’s rule is a ver\' 
good one, and is more easily followed than the ideal theory laid 
flown by Horace Fletcher, according to whom any food is digest- 
ible if properly treated while still in the mouth. Clark’s rule is 
that as the mouth normally C(3ntains thirty-two teeth, thirty- 
two bites should be given before the food is swallowed. This, 
of course, is a practical doctor’s concession to human weakness. 
Mr Fletcher would train every one to “ chew ” till the cujntents 
of the mouth w'cre swallow^ed by reflex action without deliberate 
act ; and he applies this theory of mastication and salivation 
also to drinks (except water). Again, a kick of warmth being 
a source of dyspepsia, this shnuM be attended to, the back of 
the neck, the front of the abdomen and the feet being the parts 
that require special attention. The feet should be raised on 
a stool, the ankles protected with warm stockings and a woollen 
“ cummerbund ” wound two or three times round the lx)dy. 
Experience has shown that in this complaint no particular kind 
of food or avoidance of food is absolutely to be relied on, but 
that in general the best diet is one of a mixed animal and vege- 


table kind, simply but well cooked. The partaking of many 
dishes, of highly-seasoned or salted meats, raw vegetables, newly- 
baked bread, piistr^* and confectioner}" are all well-known 
common causes of dyspepsia, and should be avoided. When 
even the simple diet usually taken is found to disagree, it 
may he necessar\" to change it temporarily for a still lighter 
form, such as a milk diet, and th(it even in ver\" moderate 
quantity. 

The employment of alcoholic stimulants to assist digestion 
is largely resorted to, both with and without medical advice. 
While it seems probable that in certain cases of atonic dyspepsia, 
particularly in the feeble and i^cd, the moderate administration 
of alcohol has the effect of stimulating the secretion of gastric 
juice, and is an important adjuvant to other remedies, the 
advantages of its habitual use as an aid to digestion by the young 
and otherwise healthy, is more than questionable, and it will 
generally be found that among them, those are least troubled 
with indigestion who abstain from it. Re.st should be taken 
both before and after food, and general hygienic measures an* 
highly important, since whatever improves the state of tlie 
health will have a favourable influence on digestion. Hence 
regular exercise in the open air, early rising and the cold bath 
are to be strongly recommended. 

The medicinal treatment of dyspepsia can only be undertaken 
by a physician, but the following is a very brief re.sume of the 
drugs he depends on to-day. Bicarbonate of soda with some 
bitter, as quassia, gentian or columba, is miurh in vogue as a 
direct gastric stimulant. In irritable dyspepsia some form of 
bismuth in solution or powder ; and, to assist digestion through 
the nervous system, mix vomica and strychnine can be relied 
on. To give directly digestive material, hydrochloric acid, 
pepsin and nmnet arc pntscribed in many forms, hut where 
there is much vomiting ingluvin is more effic-aeious than pepsin. 
When farinaceous food is badly borne, diastase is helpful, gi\Tn 
either before or with thc^ meal. To prevent fermentation, phenol, 
creasote and sulpho-carbolate of soda are all extremely useful 
in skilled hands ; and for intestinal decomposition and flatulent, 
distension, bismuth salicylate with salol or ^-naphthol is much 
used. Cyllin, and charcoal in many forms, may be taken both 
for gastric and intestinid flatulence. But all these drugs, of 
proved value though they are, must be modified and combined 
to suit the special idiosyncrasy of the patient, and are therefon* 
often worse than useless in inexperienced hands. I'he condition 
of the bowels must always hav(f due attention. 

Sec also Dujpshvi. ()k<;.\.\s ; Ni ikition ami Diktjitic s. 

DYSTELEOLOGY, a modern word invented by Haeckel 
{Kvolution of Man) for the doctrine of purpo.selessness, as 
opposed to the philosophic'al doctrine of design (Teleology). 

DZUNGARIA, Dsonuakia, or Jt^nuakia, a former Mongolian 
kingdom of C'entral Asia, raised to its highest pitch by Kaldan 
or Bushtu Khan in tlx? latter half of the T7th century, but 
completely destroyed by Chinese invasion about 1757- i75g. 
It has played an important part in the history of Mongolia and 
the great migrations of Mongolian stems westward. Now its 
territory belongs partly to the* ('hinese empire (east Turkestan 
and north-western Mcjngolia) and partly to Russian Turkestan 
(provinces of .S(^miryechensk and Sernipalatinsk). It derived 
its name from the Dsongars, or Songars, who were .so called 
because they formed the left wing {dsnn, left ; hand) of thfj 
Mongolian army. Its w'idesl limit included Kashgar, Yarkand, 
Khotan, the whole region of llx^ T'i(m Shan, or 'rian-.shan. 
Mountains, and in short the greater proportion of that part of 
Central Asia w'hich extends from 35" to 50" N. and from 72" to 
()7° E. The name*, however, is more proper!}' applied only !(► 
the present Chinese j)rovincc of T"ien Shan-pei-lu and the country 
watered by the Hi. As a political or geographicfil Icnn it has 
practically disappeared from the map ; but tlu^ range of moun- 
tains stretching north-cast along the southern frontier of tlu? 
Land of the Seven Streams, as the district to the south-east of 
the Balkhash Lake is called, preser\x*s the name of Dziingarian 
Range. 
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E 'l 'Hk! fifth symbol in the English alphabet occupies also 
the same position in I’hocjiician and in the other 
alphabets descended from Phoenician. As the Semitic 
i alphabet did not represent vowels, E was originally an 
aspirate. Its earliest form, while writing is still from right to left, 
i i 3^, the upright ])eing continued some distance below' the lowest 
of the cross- strokes. In some of the (Ireek alpliabets it appears 
as if with tJie upright prolonged at both top and bottom, but 
1 soon took the form with which we are familiar, though in 
the earlier examples of this form the cross-strokes are not 
horizontal but drop at an angle, In Corinth and places 
tinder its early influence like Megara, or colonized from it like 
Corcyra, the .symbol for r takes the form jj or B, while at Sicyon 
in the 6th and 5th centuries «.c. it is represented by In 
luirly Latin it was sometimes represented liy two perpendicular 
strokes of equal length, II. 

In the earliest breek inscriptions and always in Latin the 
symbol E represented both the short and the long c- sound. 
In Greek also it was often used for the close long sound which 
arose either by contraction of two .short e-sounds or by the loss ^ 
of it consonant, after a short r-.sound, as in </>fAc/“Tt, you love,’’ ! 
i"or </*.'A€ct£, and </iacii'< 5 s, “ bright,” out of an earlier 
'llie Ionian Greeks of Asia Minor, who had altogether lost the 
aspirate, were the first to use the symbol H for the long <f-si)und, ; 
and in official documents at Athens down to 403 b.c., when the 
Greek alphabet as still known was adopted by the state, E 
represented c, >/ and the sound arising by contraction or consonant 
loss as mentioned above which henceforth was written with 
I wo symbols, and being really a single sound is know'n as , 
tlie “ spurious diphthong.” 'rhere were some minor distinctions i 
in usage of the symbols E and H which need not here be given 
in detail. The ancient Greek name was c?, not Epsilon as 
popularly supposed ; the names of the Greek letters arc 
given from Kallias, an earlier contemporary of Euripides, in 
Athenaeus p. 453 d. 

In Greek the short c-sound to wliich E was ultimately limited 
was a close sound inclining more towards i than a ; hence the 
representation of the contraction of €t by €i.. Its value in 
Latin was exactly the opposite, the Latin short € being open, 
and the king close. In English there has been a gradual 
nirrowing of the long vowels, a becoming approximately ei 
and i‘ becoming / (Sweet , History of English Sounds, §§ 781, 817 fT. 
2ud cd.). In Languages where the diphthong ai has become a 
monophthong, the resulting sound is some variety of long e. 
Often the gradual assimilation can be traced through the inter- 
mediate stage of af. to as in the Old Latin aid fits, which i 1 
« iassiciil Latin is avdilis, and in medieval MSS. edilis. 

The variety of spelling in English for the long and short e- 
sounds is conveniently illustrated in Miss Suames's Introduction 
to the Study of Phonetics, pp. i6 and 20. (P. Gi.) 

EA (written by means of two signs signifying “ house ” 
and “ water ”), in the Babylonian religion, originally the patron 
deity of Eridu, situated in ancient times at the head of the Persian : 
Gulf, but now, by reason of the constant accumulation of soil ' 
in the Euphrates valley, at some distance from the gulf. Eridu, 
moaning “ the good city,” was one of the oldest settlements in ; 
the Ivuphratcs valley, and is now represented by the mounds ! 
known as Abu Shahrein. In the absence of excavations on that 
site, we are dependent for our knowledge of Ea on material 
found elsewhere. This is, however, sufficient to enable us to 
SI ale definitely tlmt Ea was a water-deity, and there is ever}' 
reason to belicN c that the Persian (iulf was the body of water 
more* particularly sacred to him. Whether Ea (or A-c as some 
scholars prefer) represents the real pronunciation of his name 
\v*‘ do not know. All attempts to connect Ea wnth Yah ami 
Wihweh are idle conjectures without any substantial basis. 
Uc is rrjiirc'.l as a man covered with the body of :i fish, a?\d tlii.s 


: representation, as likewise the name of his temple E-apsu? 
“ house of the watery deep,” points decidedly to his character 
as a god of the waters (see Oannes). Of his cult at Eridu, which 
; reverts to the oldest period of Babylonian history, nothing 
definite is known beyond the fact that the name of his temple 
was E-saggila, “ the lofty house ” — pointing to a staged tower 
as in the case of the temple of Bel {q.v.) at Nippur, known as 
E-Kur, i.e. “ mountain hou.se” - and that incantations, involv- 
ing ceremonial rites, in which water as a sacred element played 
a prominent part, formed a feature of his worship. Whether 
Eridu at one time also played an important political role is not 
certain, though not improbable. At all events, the prominence 
of the Ea cult led, as in the case of Nippur, to the survival of 
klridu as a sacred city, long after it had ceased to have any 
..‘gnificance as a political centre. Myths in which Ea figures 
prominently have been found in Assur-bani-pal’s librar)', in- 
uicating that Ea was regarded as the protiictor and teacher of 
mankind. H c is essentially a god of civilization .and it was natural 
tliat he was also looked upon as the creator of man, and of the 
'vorld in general. 'IVaties of this view appear in the Marduk epic 
celebrating the achie\'cmcnts of this god, and the close connexion 
between the lia cult at Eridu and that of Marduk also follows 
from two consideniiions : ( 1 ) that the name of Marduk’s sanctu- 
ary at Babylon Ixiars the same name, l>saggila, as tliat of Ea 
in Eridu, and (2) that Marduk is generally UTined the son of Ea, 
w'ho derives liis powers from the voluntary abdication of the 
father in favour of his son. Accordingly, the incantations 
originally composed for the Ea cult were re -edited by the priests 
of Babylon and adapted to the worship of Marduk, and, similarly, 
the hymns to Marduk betray traces of the transfer of attributes 
to Marduk which criginally belonged to li)a. 

It is, however, more particularly as the third figure in the triad, 
the two other members of which were Anu (y. 7 t) and Bel {qjv.), 
that Ea acquires his permanent place in the pantheon. To him 
was assigned the control of the watery element, and in this 
capacity lie becomes the shar apsi, /.r. king of the Apsu or “ the 
deep.” Tlie Apsu was figured as an ocean encircling the earth, 
and since the gathering place of the dead, known as Aralu, was 
situated near the confines of the Apsu, he was also designated 
as En-Ki, i.e, “ lord of tliat which is below,” in contrast to Anu, 
who was the lord of the ” above ” or the heavens. The cult 
j of Ea extended throughout Babylonia and Assyria. We find 
temples and shrines erected in his honour, e,g. at Nippur, Girsu, 
It, Babylon, Sippar and Nineveh, and the numerous epithets 
given to him, as well as the various forms under which the god 
appears, alike bear witness to the popularity which he enjoyed 
from the earliest to the latest period of Babylonian -Assyrian 
histor\'. The consort of Ea, known as Damkina, “ lady of that 
which is lielow,” or Nin-Ki, having the same meaning, or 
Damgal-nunna, ” great lady of the waters,” represents a pale 
reflection of Ea and plays a part merely in association with 
her lord. (M. Ja.) 

EABANI, the name of the friend of Gilgamesh, the hero in the 
Babylonian epic (see Gilgamesh, Epic of). Eabani, whose 
name signifies “Ea creates,” pointing to the tradition which 
made the god Ea (^t.ti.) the creator of mankind, is represented 
in the epic as the type of the primeval man. He is a wild man 
who lives with the animals of the field until lured away from his 
surroundings by the charms of a woman. Ocated to become 
a rival to Gilgamesh, he strikes up a friendship with the hero, and 
together they proceed to a cedar forest guarded by Khumlmba, 
whom they kill. The goddess Irnina (a form of Ishtar, q.v.) 
in revenge kills Eabani, and the balance of the epic is taken 
up with Gilgamesh’s lament for his friend, his wanderings in 
ciucst of a remote ancestor, Ut-Napishtim, from whom he 
hopes to lenm how he may escape the fate of Eabani, 
:-nd his finally learning from his friend of the sad fate in 
store for all iiMuuih except the favourites of the god, like 
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Ut-Napi$htim^ to whom immortal life is vouchsafed as a 
special boon. (M. Ja.) 

EACHARD^ JOHN (i636?-i697)j English divine, was born in 
Suffolk, and was educated at Catharine Hall, Cambridge, of 
which he became master in 1675 in succession to John Lightfout. 
He was created D.D. in 1676 by royal mandate, and was twice 
(in 1679 and 1695) vice-chancellor of the university. He died 
on the 7th of July 1697. published anonymously 

a humorous satire entitled The Ground and Occasions of Hie 
Contempt of the Clergy enquired into in a letter to R, 2 .., which 
excited much attention and provoked several replies, one of them 
being from John Owen. These were met by Some Ohservationsy 
&c., in a second letter to K. L. ( 167 1), written in the same bantering 
tone as the original work. Kachard attributed the contempt 
into which the clergy liad fallen to their imperfect education, 
their insufficient incomes, and the want of a true vocation. 
His descriptions, which were somewhat ex;iggerated, were 
lai^ely used by Macaulay in his History of England. He gave 
amusing illustrations of the absurdity and poverty of the current 
pulpit oratory of his day, some of them being taken from the 
sermons of his own father. He attacked the philosophy of Hobbes 
in his Mr Hobh's State of Nature considered; in a dialogue 
between Philautus and Timothy (1^72), and in his Some Opinions \ 
of Mr Hobbs considered in a second dialogue (1673). These were ; 
written in their author’s chosen vein of light satire, and Dr\'den ] 
praised them as highly effective within their own range. | 
Eachard’s own sermons, however, were not superior to thosci | 
he satirized. Swift {Works, xii. 279) alludes to lilm as a signal ! 
instance of a successful humorist who entirely failed us a serious 
writer. 

A odilion of liis works in thrc-c volumes, with a notice 

of his life, was iinhlislied in 1774. The Contempt of the Clcrf^v was 
ie|inrit<*<I in E. Arher’s I^nglish Garner. 1 I'ree ICm/niry into the 
Cdffxes of the very great Esteem that the Xtunon forming i*reaihers 
are generally in with their Followers (1^)73) has been attrilmtetl to 
Ecich.ini on insnfrtci<?nt grounds. 

EADBALD (d. 640), king of Kent, succeeded to the throne 
on the death of his father iEthelbcrht in hi 6. He hud not been 
influenced by the teaching of the (’bristian missionaries, and 
his first step on his accession was to marry his father's widow. 
After his subsequent conversion by Laurentius, archbishop of 
( ’anted )ury, he recalled the bishops Mcllitusand Justus, and built 
a church dedicated to the Viigin at Canterbury. He arranged 
a marriage between his sister iEthelberg and Edwin of Northiuu- 
bria, on whose defeat and death in 633 he received his sister and 
Paulinus, and offered the latter the bishopric of Rochester. 
Eadbald married Emma, a Frankish princess, and died on the 
20th of January 640. 

See Bede, Historia ecclesiastica (ed. C. Plnmmor, Oxford. ; I 
Saxon Chronicle (ed. J. Earle and C. Plummer, Oxford, 


to their practical liearing. Tie received the degree of I.L.I.). 
from Glasgow in 1844, ^nd that of D.D. from St Andrews in 
I 1850. 

I His publications were connected with biblical critici.sm and 
I interpretation, some of them being for popular use and others 
more strictly scientific. To the former class belong the Biblical 
Cyclopaedia, his edition of Cnidens Concordance, his Early 
Oriental History, and his discourses on the Divine Love and on 
I Paul the Preacher ; to the latter his commentaries on the Greek 
: text of St Paul's epistles to the Ephesians, Colossians, IMiilippians 
1 and Galatians, published at intervals in four volumes. His last 
I work was the History of the English Bible (2 vols., 1876). He 
rendered good service as one of the revisers of the authorized 
version. He died at Glasgow on the 3rd of June 1876. His 
valuable library was bought and pre.sented to the I'nited Presby- 
terian College. 

I EADMER, or Edmkr (r. io6o-r. 1124), English historian and 
I ecclesiastic, was prolxibly, as his name suggests, of English, 
and not of Norman parentage. He became a monk in the 
I Benedictine monastery of Christ Church, Canterbury, where 
I he made the acquaintance of Anselm, at that time visiting 
England as abbot of Bet*. The intimacy was renewed when 
Anselm became archbishop of Canterbury in 1093 ; thence- 
forward Eadmer was not only his disciple and follower, but his 
friend and director, being formally appointed to this position 
by Pope Urban II. In 1120 he was nominated to the arch- 
bishopric of St Andrews, but as the Scots would not recognize 
the authority of the see of Canterbury he was never consecral(‘(l, 
j and soon afterwards he resigned his claim to the archbishopric. 

I His death is generally assigned to the >'(Mr 1124. 

! Eadmer left a large numl>er of writings, the most important 
: of Avhich is his Historiae novorum, a work which deals me ini)’ 

' witli the history of England between 10O6 and 1122. Although 
I concerned jirincipally with i‘.cclesiastii'al affairs scholars agree 
in regarding the Hisinriae as one of tlu* aldest and most vahia]»le 
WTiiings of its kind. It was first edited ))>■ John Sclden in 1023 
and, with Kadnier’s Vita Anselm i, has b(‘en edited by Martin 
Rule for tlie ‘‘ Rolls Series ' (London, 1884). The Vita Anselmi, 
first printed at Antwerp in 1551, is probably the best life of the 
.saint. J^ess noteworthy are ICadmer’s lives of St Dunstan, St 
Bregwdn, archbishop of (‘aiiterbnrv, and Si Oswald, archbishop 
of ^'ork ; thes(; are all printed in llcnry Wharton's .Anglia San a, 
part ii. (1691), w^hcre a list of ICadrner's writings will lie hiund. 
'I’he manuscripts rif most of Ividiner’s works are preserved in 
the library of Corpus Christi College*, Cambridge. 

Svv M. Rule. On Kathners illahointion nf the first four Hooks of 
** Historiae nin'orum *’ (i880) ; ;iud Pen* .R;.i*'i;y. i'.ntlmrr (Paris, i8<)2). 

EADS, JAMES BUCHANAN (1.S20 1887), Ainerictn engineer, 
was born at I.awrenceburg, Indiana, on lh(? 23rd of May 1820. 
His first engineering w'ork of any importance was in raising 


EADIE, JOHN (i 8 CO-1876^, Scottish theologian and biblical 
critic, wa.s bom at Alva, in Stirlingshire, on the 9th of May 1810. 
Having taken the arts curriculum at Glasgow University, lui 
studied for the ministry at the Divinity Hall of the Scce.ssion 
Church, a dissenting body which, on its union a few^ years latex 
with the Relief Church, adopted the title United Presbyterian. 
In 1835 1 ^^ became minister of the Cambridge Street Secession 
church in Glasgow, and for many years he was generally regarded 
as the leading representative of his denomination in Glasgow. 
As a preacher, though he was not eloquent, he was distinguished 
by good sense, earnestness and breadth of sympathy. In 1863 
he removed with a portion of his congregation to a new church 
at Lansdowne Crescent. In 1843 Eadic was appointed profe.ssor 
of biblical literature and hermeneutics in the Divinity Hall of 
the United Presbyterian body. He held this appointment along 
with Ins ministerial charge till the close of his life. Though 
not a profound scholar, he was surpassed by few biblical com- 
mentators of his day in range of learning, and in soundness of 
judgment. In the professor’s chair, as in the pulpit, his strength 
lay in the tact with which he selected the soundest results of 
biblical criticism, whether his own or that of others, and pre- 
sented them in a clear and connected form, with a constant view* 


j sunken steamers. In 1845 he established glass works in St Louis. 
' During the Civil War he constructed irondad steamers and 
mortar boats for the Eefleral government. His next important 
engineering ac:hicvernent was the construction of the great steel 
arch liridge across the Mississippi at St I^uis (sec Hkidge, fig. 
29), upon which he was engaged from 1867 till 1874. The 
work, however, upon which his reputation principally rests 
was his deepening and fixing the channel at the mouths of the 
Missis.sippi by means of jetties, whereliy the narrowed stream 
was made to scour out its own channel and carry the sediment 
out to sea. Shortly before his death he projected a scheme for 
[ a ship railway across the Isthmus of Tehuantepec, in lieu of an 
isthmian canal. He died at Nassau, in the Bahamas, on the 
8th of March 1887. 

EAGLE (Er. aiglc, from the Lat. aquila), the name generally 
given to the larger diurnal birds of prey wliich are not vultures ; 
but the limits i)f the subfamily have been very variously 

assigned by different writers on systematic ornithology, and there 
are eagles smaller than certain buzzards. By some authorities 
the Laemmergeier of the Alps, and other high mountains o^ 
Europe, North Africa and Asia, is accounted an eagle, but b^ 
others the genus Gypaetus is placed with the Vidlttridac as its 
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c ommon English name (bearded vulture) shows. There are also 
<»ther forms, such as the South American Harpyta and its allies, 
which though generally called eagles have been ranked as buzzards. 
In the absence of any truly scientific definition of the family 
Aquilinae it is best to leave these and many other more or less 
questionable members of the group— such as the genera Spizaetus^ 
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Chcartus, Spiloy/n's, UtiloUirsus, and so forth -and to treat here 
of tliose whose p )sition cannot be gainsiiiil. 

'J rue eagles inliabit all the regions of the world, and some seven 
«»r eight speeiits at least are found in I'airope, of whicii two are 
resident in ^iie British Islands. In England and in the Rowlands 
of Scotland eagles only exist as stragglers : but in the Hebrides 
and some parts of the Highlands a good many may yet l)e found, 
and their numl)ers appear to ha\ e ralher increased of late years 
than diminislied ; for the hjreslers and shepherds, finding that 
a high jn'ice can be got l\»r tlnur eggs, take care to protect tin* 
owners of the eyries, wliieli are nearly ail well known, and to keep 
lip the .stock by allowing them at times to rear their young, 
'riiere are also now not a few ()ecupiers of Siottish forests who 
interfere so far as they can li» protect the king of birds.' In 
Ireliuid the exliipalion of eiigles seems to have been carried on 
almost unaffected liy the prudent considerations which in the 
northeni kingdom have operated so favourably for the race, and 
except in the wildest parts of Donegal, Mayo and Kerry, eagles 
in the sister island are almost birds of the post. 

Of the two British species the erne (li:el. (Krn) or sea'Caglc 
(by some called al.st) the white-tail(?d and cinerirous eagle)— 
Ilaliaetus albicilla affects chiefly the coast and neighbourhood 
of inland waters, living in great part on the fish and refuse that is 
thrown up on the shore, though it not unfrequenlly take.s living 
prey, such as lambs, hares and rabbits. On these last, indeed, 
y«)ung examples mostly feed when they wander southward in 

' Lord Breadalbjine (d. 1871) was ]K?rhaps the first larRo lahdowncT 
who set the cxaiuplr that has been since followed l^y others. On his 
unrivalled iorcst of IMack Mount, eagles — elsewhere persecutetl to 
the deatli - were by him ordcre<l to he iimnolested so long as tin y 
were not nntnerons enough to cause considera!»le depredations on tli’o 
farmers' flot'.ks. lie thought that the spectacle of a soaring eagle 
was a fitting adjunct to tin- grandeur of his Argyllshire mountain 
scenery, and a rckhI w^uivalent lor the occasional loss of a lamb, 
or the slight deduction from the rent paid by his Icnaiitiy iu 
consei]nence. 


autumn, as they yearly do, and appear in England, llie adults 
(fig. i) are distinguished by their prevalent greyish-brown colour, 
their pale head, yellow beak and white tail — characters, however, 
wanting in the immature, which do not assume the perfect 
plumage for some three or four years. The eyry is commonly 
[ placed in a high cliff or on an island in a lake — sometimes on the 
i ground, at others in a tree — ^and consists of a vast mass of sticks 
I in the midst of which is formed a hollow lined with Luzula 
I sylvatica (as first. ohser\Td by John Wolley) or some similar 
! grass, and here arc laid the two or three white eggs. In former 
days the sea-eagle seems to have bred in several parts of England 
-as the 1 -ake district, and possibly even in the Isle of Wight 
and on Dartmoor. This species inhabits all the northern part of 
the Old W’orld from Iceland to Kamchatka, and breeds in Europe 
so far to the sonthw'ard as Albania. In the New World, however, 
it is only found in Greenland, being elsewhere replaced by the 
white-headed or bald eagle, H, leucocephahis, a bird of similar 
habits, and the. chosen emblem of the United States of America. 
In the far cast of Asia occurs a still larger and finer sea-eagle, 
//. pelagicus, remarkable for its white thighs and upper wing- 
coverts. South-eastern Europe and India furnish a much smaller 
species, //./rwrr/rv/>/rw. 9 , which has its representative, 
in the Malay Archipelago and Australia, and, as allies in South 
Africa and Madagascar, //. ?w//rrand //. 7 respectively. 
All these eagles may be distinguished by their scaly tarsi, while 
the group next to be treated of have the tarsi feathered to the 
I toes. 

I The golden or mountain eagle, Aquila chrysaeius, is the second 



I'ln. 2 . — Mountain-liable. 


British species. This also formerly inhabited England, and a nest, 
found in 1668 in the Peak of Derbyshire, is well described by 
Willughby, in whose time it was said to breed also in the Snowdon 
range. It seldom if ever frequents the coast, and is more active 
j on the wing than the sca-cagle, being able to take some birds 
j as they fly, but a large part of its sustenance is the flesh of animals 
: that die a natural death. Its eyry is generally placed and built 
like that of the other British species,- but the neighbourhood of 

- As alri'ady stcitcd, the site chosen varies Rnratly. ‘Occasionally 
])laced in a niche in what passe,s for a perpendicular cliff to wliicli 
access could only Vk* gained hy a skilful cragsman witli a rope, the 
writer has known a nest to within 10 or 15 y<ls. of which he rode on 
a jKiny. l\vo beautiful views of as many golden eagles' nests, 
drawn on the spot by Jo.se])h Wolf, arc given in the Ontheca Wollcyana, 
and a fine seriis of cues is also figured in the same work. 
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Wilier is not requisite. The eggs, from two to four in number, 
vary from a pure white to a mottled, and often highly coloured, 
surface, on which appear different shades of red and purple. 
The adult bird (fig. 2) is of a rich dark brown, with the elongated 
feathers of the neck, especially on the nape, light tawny, in which 
imagination sees a golden ” hue, and the tail marbled w^ith 
brown and ashy -grey. In the young the tail is white at tlic base, 
and the neck has scarcely any tawny tint. I'he golden eagle 
does not occur in Iceland, but oceupies suitable situations over 
the rest of the Palacarctic Region and a considerable portion of 
the Nearctic — though the American bird has been, by some, 
considered a distinct species. Domesticated, it has many times 
l^een trained to take prey for its master in Europe, and to this 
.species is thought to belong an eagle habitually used by the 
Kirghiz Tatars, who call it Bergut or Bearcooty for the capture 
of antelopes, foxes and wolves. It is carried hooded on horse- 
Ixick or on a perch between two men, and released when the quarry 
is in sight. Such a bird, when well trained, is valued, sa3rB 
V, S. Pallas, at the price of two camels. It is quite possible, 
however, that more than one kind of eagle is thus used, and the 
services of A. heliaca (which is the imperial eagle of some 
writers ') and of A, mogilnik — both of vrhich arc found in 
central Asia, as well as in south-eastern Europe — ^may also be 
employed. 

A smaller form of eagle, which lias usually gone under the 
name of A. naevia, is now thought by the best authorities to 
iiudude three local races, or, in the eyes of some, species. They 
inhabit Europe, North Africa and western Asia to India, and two 
examples of one of them — A. dangUy the form which is somewhat 
plentiful in north-eastern (Icrriiany — have occurred in Cornwall. 
The smallest true eagle is A, pemjata, wliicli inhabits .southern 
Europe, Africa and India. Differing from other eagles of their 
genus by its wedge-shaped tail, though otherwise greatly re- 
sembling them, is the A. audax of Australia. Lastly may be 
noticed here a small group of eagl:s, characterized by tlu*ir 
long legs, forming the genus Nisaclus, of wliich one species. 
-V. fasciatusy is found in Europe. (A. n.) 

EAGLEHAWK, a borough of llcndigo county, X’icloria, ; 
Australia, 105 m. by rail N.N.W. of Melbourne and 4 m. from i 
IJendigo, with which it is connected by steam tramway. Pop. 
<1901 ) 8130. It stands on the licndigo gold-bearing reef, and its 
inine.s are important. 

EAGRE (a word of obscure origin ; the carlie.sl form seems 
lo lie ////['re, Latinized iis higra, which William of Mal:ne.sbury 
gives as the name of the bore in the Severn ; the Nrj) English 
Dictionary r jects the usual derivations from the (). Eng. cagor 
or egoTy which is seen in compounds meaning “ flood,” and 
also the connexion with the Norse sea-god Acgir), a tide wave 
•;>f great height rushing up an estuary (see Dore), used locally 
v: I tlie Humber and Trent. 

EAKINS, THOMAS (1844- ), American portrait and figure 

I I inter, was born at Philadelphia, on the 25th of July 1844. 
A pupil of J. L. Geromc, in llie licole des Jieaux-Arts, l^iris, and 
also of L6on Bonnat, besides working in the studio of the .sculptor 
Dumont, he became a prolific portrait painter. Ue also painted 
genre pictures, sending to the Centennial Exhibition at Phila- 
delphia, in 1876, the “ Chess Players,” now in the Metropolitan 
Museum of Art, New York. A largo canvas, The Surgical 
(‘linic of Professor Gross,” owned by Je.Ter.son Medical College, 
Philadelphia, contains many life-sized figures, h^akiris, with 
Ins pupil Samuel Murray (b. 1870), modelled the heroic 

Prophets ” for the Witherspoon Building, Philadelphia, and 
liis work in painting ha.s a decided sculptural quality. He wa.s 
lor some years professor of anatomy at the schools of tJie P(mn- 
sylvania Academy of Fine Arts in Philadelphia. A man of great 
inventiveness, he experimented in many directions, depicting 
on canvas modem athletic sports, the negro, and early .Aiacrican 
life, but he is best known by his portraits. He received awards 
:»t the Columbian (1893), Paris (1900), Pan-American (1900), 
and the St Louis (1904), Expositions ; and won the Temple 

^ Which species may Iiave Ix^en the traditional eniblcni of Roman 
p«.»wer, and the A/cs Jovisi. is vt-rv uncertain. 


medal in the Pennsylvania Academy of Fine Arts, and the 
Proctor prize of tlie National Academy of Design. 

EALING, a municipal borough in the Ealing parliamentary 
division of Middlesex, England, suburban to London, 9 m. W. 
of St Pauls cathedral. Pop. (1891) 23,979; O901) 
rhe nucleus of the town, the ancient village, lies south of the 
highroad to Uxbridge, wc-st of the open Ealing Common. The 
place is wholly residential. At St Mary's church, almost wholly 
rebuilt c. 1870, are buried John Gldinixon, the historian (d. 1742), 
and Horne Tooke(d. 1812). The church of All Saints (1905) com- 
memorates Spencer Perceval, prime minister, who was assassi- 
nated in the House of Commons in 1812. It was erected under 
the will of his daughter Fred rrica, a resident of Ealing. Gunners- 
bury Park, south of Ealing ( ‘amnion, is a handsome Italian 
mansion. Among former ownerr^ of the property was Princess 
Amelia, daughter of George 11 ., who Jived here from 1761 till 
her death in 1786. The name of Gunnersbury is said to be 
traceable to the residence hero of Gunilda, niece of King Canute. 
The manor of Ealing earl\' belonged to the see of London ; but 
it is not mentioned in Domesday and its history is obscure. 

EAR (common Teut. ; OM. ’ care, Ger. Ohry Du. oor, akin 
to Lut. aims, Gr. oos), in anatomy, the organ of hearing. 
The human ear is divided into three jiarts— external, middle 
and internal. The external (;ar consists of the pinna and the 
external siudilory meatus. The pinna is composed of a yellow 
fibro-cartilaginous framework covered by skin, and has an 
external and an internal or cranial surface. Round the margin 
of the external surface in its upper three quarters is a rim called 
the helix (fig. 1, a), in which is often seen a little prominence 
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H ai»f! i>, JaciaJ and auditory 
nerves. 


knowji as Darwin's tubercle, representing the folded-over apex 
of a prick-eared ancestor. Concentric with the helix and nearer 
the meatus is the antihelix (h), which, aliove, divides into two 
limbs to enclose the triangular fo.ssa of the antihelix. Between 
the lielix and the antihelix is the fo.ssa of the Itelix. In front 
of tlje antihelix i.s the deep fossa known as the concha (fig. i, d), 
and from the anterior part of this the meatus pas.scs inward 
into the skull. Overlapiping the meatus from in front is a flap 
called the tragus, and below and behind this i.s another smaller 
flap, thf? antitragiis. The lower part of the pinna is the lobule 
(/'), which contains no cartilage. On the cranial surface ol tlie 
pinna elevations correspond to the concha and to the fossae 




of the helix and antilielix. The pinna can be slightly moved by 
the anterior, superior and posterior auricular muscles, and in 
addition to these there are four small intrinsic muscles on the 
external surface, known as the helicis major and minor, the 
tragicus and the antitragicus, and two on the internal surface 
called the obliqiius and transversus. The external auditory 
meatus (fig. i, n) is a tube running at first forward and upward, 
then a little backward and then forward and slightly downward ; 
of course all the time it is also running inward until the tympanic 
membrane is reached. The tube is about an inch long, its outer 
third being cartilaginous and its inner two-thirds bony. It is 
lined by skin in its whole length, the sweat glands of which are 
modified to secrete the wax or cerumen. 

The middle car or tympanum (fig. i, />) is a small cavity in the 
temporal bone, the shape of which may perliaps be realized by 
imagining a liock bottle subjected to lateral pressure in such a 
way that its circular section becomes triangular, the I)ase of the 
triangle )‘K*ing above. The neck of the Ijottle, also laterally 
compressed, will represent the Eustachian tube (fig. i, /), which 
runs forward, inward and downward, to open into the naso- 
pharynx, and so admits air into the tympanum. The I')ottom 
of the !K)ttlc will represent the posterior wall of the tympanum, | 
from the \ipper part of which an opening leads backward inlc | 
the niMsloid antrum and so into the air-cells of the mastoid 
process. Lower down is a little pyramid which transmits the 
.stai)ediiis muscle, and at the Imse of this is a small opening known 
as the iter chordae posterius, for the chorda tympani to come 
through from the facial nerve. The roof is formed by a very 
thin plate of bone, called the tegmen tympani, which separates 
the cavity from the middle fossa of the skull. Below the roof 
the lijipcr part of the tympanum is somewhat constricted off 
from the rest, and to this f)art tin* term “ attic is often applied. 
The floor is a mere groove foriruvl l)y the meeting of the external 
and internal walls. The outer wall is largely occupied by the 
tympanic membrane (fig. i, o), which entirely separates tht? 
middle ear from the external auditor)^ meatus ; it is circidar. 
and so pljiei'd that it slopes from above, downward and inward, 
and from Itelund, forward and inward. Externally it is lined 
by skin, internally by mucous membrane, while betweer. the 
two is a firm fibrous membrane, convex inward about its centre 
to form the umln). Just in front of the membrane on the outer 
wall is the Glaserian fissure leading to the glenoid cavity, and 
close to this is the canal of lluguier for tlie chorda tyinj)ani 
nerve. The inner wall shows a promontory caused by tlu^ 
cochlea aiul grooved by the tympanic plexus of ner\ es ; abo\e 
and behind it is the fenestra ovalis, wliile below and behind the 
fenestra rotunda is .seen, closed by a membrane. ( urviiig round. 
al)ove and behind the promontory and fenestrae, is a ridge 
caused Ity the ac{ueductu.s Fallopii or ainai for the facial ner\ •. 
'llie whole tympanum is about half an inch from before backward, 
and half an inch higli, and is spanned from side to side by three 
small bones, of which the malleus (fig. i, /) is the most external. 
'Phis is attached by its handle to the umbo of the tympanic mem- 
brane, while its head lies in the attic and articuilates posteriorly 
with the upper part of the next bone or incus (fig. i, The 
long process of the incus runs downw’ard and ends in a little 
knob called the os orbiculare, which i.s jointed on to the stapes 
or stirrup bone (fig. i, ri). The two branches of the stapes are 
anterior and posterior, while the footplate fits into the fenestra 
ovalis and is bound to it by a membrane. It will thus be seen 
that the stapes lies nearly at right angles to the long process 
of the incus. From the front of the malleus a slender process 
projects forward into the Glaserian fissure, while from the back 
of the incus the posterior process is directed backward and is 
attached to the posterior wall of the tympanum. These two 
processes form a fulcrum by which the lever action of the malleus 
and incus is brought about, so that when the handle of the 
malleus is pushed in by the membrane the head mo\ cs out ; 
the top of the incus, attached to it, also moves out, and the os 
orbiculare moves in, and so the stapes is pressed into the fenestra 
ovalis. The stapedius and tensor tympanic muscles, the latter 
of which enters the tympMniim iii a canal just above ll-o ■ 


Eustachian tube to be attached to the malleus, modify the 
movements of the ossicles. 

The mucous membrane lining the tympanum is continuous 
through the Eustachian tube with that of the naso-pharyiix, 
and is reflected on to the ossicles, muscles and chorda tympani 
nerve. It is ciliated except where it covers the membrana 
tympani, ossicles and promontory ; here it is stratified. 

" The internal ear or labyrinth consists of a bony and a mem- 
branous part, the latter of which is contained in the former. 
The Ixmy labyrinth is composed of the vestibule, the semi- 
circular canals and the cocrhlea. The vestibule lies just internal 
to the posterior part of the tympanum, and there would be a 
communication between the two, through the fenestra ovalis, 
were it not that the foot- 
plate of the stapes blocks the 
way. T\\e inner wall of the 
vestibule is separated from 
the bottom of tlie internal 
auditory meatus by a plate 
of bone pierced l)y many 
foramina for branches of the 
auditory ncr\’'e (fig. i, 
while at the lower part is the . diagram oi the Mcm- 

f ^ hriiiioiis Liihvnnth. 

..pcning of the aqueductus r,c. cochleahs; 

vestibuh, by means of which Ductus reiinicns. 

a communication is estab- S. Sacculus. 
lished with the posterior Dtriculns. 

cranial fossa. J>ostcriorlv l>uctus cmlolymphaticus. 

the three semicirciilsir canals {After Walileyer.) 

open into the vestibule : of 

these the (external (fig. i, / ) has two independent openings, but 
the superior and posterior (fig. i, and ff) join together at one 
end and so have a common opening, while at their other ends they 
open separately. The three canals have therefore five openings 
into the veslilmle instead of six. One end of each canal is dilated 



to form its ampulla. The superior semicircular canal is vertical, 

and the two pillars of its arch are nearly external and internal ; 

the external canal is horizontal, its two pillars being anterior and 

posterior, while the convexity of the arch of the posterior canal 

is backward and its two pillars are superior and inferior. 

Anteriorly the vestibule leads into the 

coc hlea (fig. I, -i), which is twisted two 

and a half times round a central pillar 

called the modiolus, llie whole cochlea 

forming a rounded cone something like ^ i ^ 

the? .shell of a sTiail, though it is only 

about 5 mm. from base to apex. Pro- 

jecting from the modiolus is a horizontal 

plate which runs round it from base to w 

apex like a spiral staircase ; this is m 

known as the lamina spiralis, and it T 

stretches nearl\' half-way across the canal ^ f 

of the cochleu. At the summit it ends 

in a little hook named the hamulus. The ^ 

modiolus is pierced by canals which / \ 

Irnnsmit branches of the auditory nerve J§ A 

to the lamina spiralis. A 

The membranous labyrinth lies in the Mm ■■ 

bony labyrinth, but does not fill it ; be- m/ff B* 

tween the two is the fluid called peri- ^ Colum- 

lymph, while inside the membranous cclLs covering the 
labyrinth is the endolymph. In the bony crista acustica ;/>, peri - 
vestibule lie two membranous bags, phcral, and c. ccmiral 
the saccule (fig. 2, S) in front, and the 
Utricle (fig. 2, IJ) behind ; each of these (After I^iidinger.) 
has a special patch or macula to which 

twigs of the auditory nerve arc supplied, and in the mucous 
membrane of which specialized hair cells are found (fig. 3, p). 

Attached to the maculae are crystals of carbonate of lime 
called otoconia. The membranous semicircular canals are ver\’ 


much smaller in section than the bony ; in the ampulla of 
each i.s a ridge, the crista acustica, which is covered by a mucous 
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me.'iihrano a):il lining sensory hair cells like those in the macnlae. 
All the canals open into the utricle. From the lower part of the 
siiccule a small canal called the ductus endolymphaticus(fig. 2. 
ji'o) runs into the aqneductus vestibuli ; it is soon joined by a 
small duct from the utricle, and ends, close to the dura mater oi 


th(^ posterior fossa of the cranium, as the saccus endolyinphatious. 
whii'ii may have rninulo perfo rations l.hrougln\ hich the endolyrupli 


at the apex of the cochlea, ii cjals in a hliiuJ extreniiu of coiisi* l -i - 
ablc morphological interest called the lageiia. 

The scala media conUiins the essential organ of hearing or 
organ of (drti (fig. 4, or), which lies upon the inner part of th 
l:asilar membrane ; it consists of a tunnel Ijoundcd on (;ach side 
of the inner and outer rods of (’orti : on each side of these are 
the inner aiui outer hair cells, between tlie latter of which :irc 
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l ai'i pass. Anteriorly the saccule com- 
Tnunicates with the membranous 
(‘oehlea or scala media liy a .short 
ductus rcuniens (fig. 2, Jr). A sec- 
lion througli each turn of the cochlea 
■hows the bony lamina spiralis, already i-imiMi 
loticed, which is continued right 
.across the canal by tlie basilar incm- 
hrane (fig. 4, Z'/w), thus cutting the 
raual into an upper and lower half and 
connected with the outer w'all by the 
strong spiral ligament (fig. 4, .s 7 ). 

Near the free end of the lamina 
spiralis another mcmi)rane called the 
membrane of Rcissner (fig. 4, //.-R) is 
attached, and runs outward and 
upward to the outer wall, taking a 
iri:;ngiilar slice out of the upper hidf 
of the section. There arc now three 
canals seen in section, tlie upper of 
which is the .studa vestibuli (fig. 4, 

SV), tlie middle and outer the scala inetha, ductus coch- * found the sii]>por ling cells of l>eiters. 
Icaris or true membranous cochlea (fig. 4, while tlie lower ’ " ' .... 

is the scala tyrnpani (fig. 4, ST). 'Hie scala vestibuli and .saila 
lyinpani communicate at the apex of the coclilea by an opem’ng 
known as the Iicliculrema, so tliat the perilymph can licre pass 
ro.m one canal to ihe oth(*r. At tlu' |jase of the coeliJca the 


Mci»br.iiui Vuisilnris 


Us of (. l.'iui'liiv; 



Sjuic c? of \ iii‘l 


(Knim R. 

1 


. , Cells of Dcilurs 

Inner spiral • 
iascicriiltis ' 

V;is sj>ira!r 

Tiiniu'I of C’orti 

I Cunv.Iiv. 7 V.r/-y.'..’.vl i*/ 

; Tran-A ( rse Sref ion of I orij'^ ( n from 11n‘ C tuiial Coil of Coclsli ;i (Lt izir..-.). 


l;i!ge <t11s of llensen. A delicate nuunbranc called tbr 
n. :»eiiluris covers the top of all these, and is pierced bv Ih 



Most exliM'ually ruv the 
laminii 
li:drs 

of the liair cells, while above this is the loose memljrana tectof ia 
atliichod to the periosteum of the lamina spiralis, near its tip, 
internally, and possibly to some of ] )eiler's cells cMernaliy. 'i’he 
cochlear lirancb of the* iu:ditorv nerve enters the lamina sj ir.dis, 
where a spiral ganglion (fig. 4, .\g) is dev(li?ped <jn it ; this 
it is distributed to the inner and outer i>;!ir cells. 

1 01 frirlher dt-lail;-. 7 r 1 of .i liiif'Unv, cLiiu'd by j. 
('lisuiinidian] (ILdiid>up;.h, jch^o) ; f >u:iin‘s of 

• London, iSo.^) : (u'cv's Aoaftmty (l.(>ndon. i‘»o5) ; A on 

limtonjy, ndili tl by Ii. Morris (London, Uft'-i) : L of 

iitaloiiiv, by A. Mac-. ilisb'r iLoc.doiy 


Flo. A. rriiusvuiv.ir Sirctioii lliidiigii lii;; Tube oi ihc (. Vk idra. 
?w, Modiolns. hr,r, 

L Outer wall OI ci)clilt ;\. / .s, 
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Scala tyni].)aTii. 

L'L Diictiis cocble-iris. 

Membrane i)f Kei-.sner. . 
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nerve. 
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p;-.*ilynii>h in the scala vestibuli is continuous with timt in the 
vestiiailc, but tliat in the scala tyrnpani bathes tlie inner surface 
<if the membrane stretched across the fenestra rotunda, and al.^io 
( ommunicales witli the suliarachnoid space tlirough the aque- 
daietus cochleae, which opens into the posterior cranial fo.s.sa. 
E'he scala media containing endolymph communicates, as has 
been shown, with the saccule through tlie cauedis reuTiie?;*-., while. 


■ Jjiihrytdt.j^y. The pinna is formed from .^ix tnlKTcle^ w^ljitb 
appear round the dorsal end of tlie h\ emandiliuliir (FLf or, 
more striidly speaking, pouch. Those for the tragus and anterior 
part of the helix belong tf» the first or mandibular arch, while 
those for the antitragus, aniihelix and lobule come from the 
second or hyoid arch, 'i’hc tubercle for the lielix is doriial to the 
end of tlie cleft where the two arches join, 'l iar external auditory 
; meatus, U inparr.im and Kiistaeliian tube are remains of tin* 
, hyoinandibnlar cleft, th(^ meinhrana tyrnpani being a reiruan!. 
I of the ck'ft membrane and then*fore linr^d by ectoderm outsid'.: 
. and entoderm inside. 'J'he origin of the ossicles is very doubtful. 

11. (ladow’s view, w'hieh is one of the latest, is that all three arc 
. derived from the hyomandihnlar plate wdiich connects the dorsal 
ends of the hyoid and mandibular bars {Anafowischrr Ar::.tif*rr, 
Bd. xix., T9<^:T, p. .^yh). Other papers which should lie mns illcd 
are those of K. Oaupp, M ;/«/«;«. Hejtr, f^r^rhnisse. Bd. S, 

I>. ygi,anf: J. A. TIammar, Archw /. . Inaf. lix.. jyos. Th(.;.se 

papers will give a clue to the immense literature of the subject. 
'I’lie internal car first appears as a pit from the ceplialir 
ectoderm, the mouth of which in Man and other mammals clo.scs 
up, so that a pear-shaped cavity is krtt. 'I'he stalk of tie* pe^r 
which is nearest the point of invagination is called the r< crssiis 
Jabyrinthi, and this, after losing its connexion with the soriacc 
of tlie embr\'o, grnw'S backward toward the posterior c rani il 
fos.sa and becomes the; ductus cndolyrrifiliaticus. The lower part 
of the ve.sicle grow-s forward and hecomes the cochlea, wliilc from 
the upper part three hollow circular plates grow out, the c-rntral 
parts of which di.sappear, leaving the margin as the .serni' io.ii ■ 
lar cfinals. Subsequently conslrictions appear in the vesiilc 
marking off the saccule and ulricle. From the surroimdivg 
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mesoderm the petrous bone is formed by a process of 
chondrification and ossification. 

Sr<* W. liis. Archiv /. Anat. und Phys., j88i). supplement, 

p. 1 ; also Streeter. Am, Juuni. of A not. vi., 1907. 

Comparative Anatomy. -The ectodermal inpushing of the 
internal ear has prolmbly a common origin with the organs of 
the lateral line of fish. In the lower forms the ductus endol>Tn- 
|>halieus retains its communication with the exterior on the 
dorsun) of tin; head, and in some Khasmobranchs the opening is 
wide enough to allow tlu; |)assage of particles of sand into the 
saccuhi. It is probable that this duct is the same which, taking 
a different direction and losing its communication with the skin, 
abuts on the posterior cranial fossa of higher forms (see Rudolf 
Krause, “ Die lintwickelung des Aep vestibuli sen d. Endolym- 
pliaticiis/' Anat. Anzeif^er. Hd. xix., igoi, p. 49). In certain 
'I VIeostean lisluis the swim Idadder forms a secondary communic'a- 
tion with the internal ear by means of special ossicles (see tl. 
Kidewood, Journ. Anat. 6- Phys. vol. xxvi.). Among the 
(yclostomata the external semicircular canals are wanting; 
Petromyzon has the superior and posterior only, while in Myxine 
tlu‘se two appear to be fused so that tmly one is seen. In higher 
types the three canals are constant, ('oncretions of carbonate of 
lime are present in the interniil ears of almost all vertebrates ; 
when these are very small they are called otoconia, l)ut when, as 
in most of the teleostean fishes, they form huge concretions, they 
:fr(r spoken of as otoliths. One shark, Squatina, has sand instojid 
of otoconia (C!. Stewart, Journ. Linn. Society ^ xxix. 409). 1 ’hc 
utricle, saccule, semicircular (;anals, ductus endolymphaticus 
and a short lagena are the only parts of the ear present in 
fish. 

The Amphibia liavc an important sensory area at the base of 
the lagena known as the inatMda acustica basilaris, which is 
probably the first rudiment of a true cochlea, 'i'he ductus ' 
endolvmpluiti<-us has lost its communication with the skin, but | 
it is frecjuently prolonged into the skull and along the spinal • 
c’amil, from which it protrudes, through the intervertebral j 
foramina, bulging into the coelom. This is the case in the com- 
mon frog (A. Coggi, .Anat. Anz. 5. Jahrg., 1890, p. 177). In this 
class the tympanutn and Kusta<'hian tube are first developed ; 
the mtmibrana tympani lies flush with the, skin of the side of the 
luuid, and the sound-waves are transmitted from it to the internal 
ear by a single bony rod -the columella. 

In the Keptilia the internal ear passes through a great range 
of development. In the ('helonia and Ophidia the cochle^x is as 
rudimentary as in the Araphibk, but in the higher forms 
((Tocodilia) there is a lengthened and slightly twisted cochlea, 
at the (?nd of which the lagena forms a minute terminal appen- 
diige. At the same time indications of the scalae tympani and 
vestibuli appear. As in the Amphil)ia the ductus cndolymphati- 
eus sometimes extends into the cranial cavity and on into other 
fxirls i»f the body. Snakes have no tympanic membrane. In tht! 
birds the cochlea resembles that of the crocodiles, but the posterior 
semicircular canal is above the superior where they join one 
another. In certain lizards and birds (owls) a small fold of skin 
represents the first appearance of an external ear. In the 
monotremes the internal ear is reptilian in its arrangement, 
but aboxe them the mammals always have a spirally twisted 
cochlea, the number of turns varying from one and a half in the 
Cetacea to nearly fivt^ in the rodent Codo^enys. The lagena is 
redureil to a mere vestige. The organ of Corti is peculiar to 
mammals, and the single columella of the middle ear is replaced 
by the three ossicles already described in Man (see AlLian Doran, 

“ liorphnlogy of thr* Mammalian Os.sicula auditu.s,” Proc. Linn. 
Soc.. 1876 1877, xiii. 185 ; also I'rans. Linn. Soc. 2nd Ser. Zool. 
i. ,^71). In some mammals, especially Carnivora, the middle 
ear is enlarged to form the tympanic bulla, but the mastoid cells 
are p(;culiar to Man. 

h'or further details set' (r. Retziiis. Das (iehdrorgan der WirheL 
thiere (Stockholm. 1881 • 1884) ; Catalogue of the Museum of the K. 
t'ollege of Surgeons— Physiological Series, vol. iii. (London, 190(9 ; 
R. Wicdersheini’s Vergleichemle Anatoniie der Wirheltiere (Jena. 
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Disea.sks of the Ear 

Modern scientific aural surgery and medicine (commonly 
known as Otology) dates from the time of Sir William Wilde 
of Dublin (1843), whose work marked a great advance in the 
application of anatomical, physiological and therapeutical 
knowledge to the study of this organ. Less noticeable con- 
tributions to the subject had not long before been made by 
Saunders (1827), Kramer (1833), Pilcher (1841) and Yearsley 
(1841). The next important event in the history of otology 
w'os the publication of J. Toynbee’s book in i860 containing 
his valuable anatomical and pathological observations. Voii 
Troltsch of Wurzburg, following on the lines of Wilde and 
Toynbee, produced two well-known works in 1861 and 1S62, 
laying the foundation of the study in Germany. In that countr)’ 
and in Austria he was followed by Hermann Schwartze, Politzer, 
Gruber, Weber-T-iel, Ri'idinger, Moos and numerous others. 
France produced Jtard, de la (liarriere, Meniere, l^oewcnborg 
and llonnafont; and lielgium, (Charles Delstanchc, father and 
son. In Great Hritain the work was carri(?d on by James Hinton 
(1874), Peter Allen (1871), Patterson (!assells and Sir William 
J)alby. In America we may count among the early otologists 
Edward TT. Clarke (1858), D. IL St John Roosa, 11 . Knapp, 
Clarence J. Blake, Albert II. Buck and Charles Burnett. Oilier 
workers all over the world arc too numerous to mention. 

V arious Diseases and /w;Mr/V.v.- Diseases of the ear may affect 
any of the three divisions, the external, middle or internal car. 
The commoner affections of the auricle are eczema, various 
tumours (simple and malignant), and serous and sebaceous 
tysts. Haematoma auris (othaematoma), or effusion of blood 
into the auricle, is often due to injury, but may occur 
.spontaneously, especially in insane persons. The chief diseases 
of the external auditory canal arc as follows : -impacted cerumen 
(or wax), circumscribed (or furuncular) inflammation, diffuse 
inflammation, strictures clue to inflammatory affections, bony 
growths, fungi (otomycosis), malignant disease, caries and 
necrosis, and foreign bodies. 

j Diseases of the middle ear fall into two categories, suppurative 
j and non-suppurative (/.r. with and without the formation of pus), 
j Suppurative inflainmation of the middle ear is either acute or 
j chronic, and is in either ca.se accompanied by perforation of the 
drum head and discharge from the car. The chief importance 
! of the.se affections, in addition to the symptoms of pain, deafness, 
discharge, &:c., is the serious complications which may ensue 
from their neglect, viz. aural polypi, caries and necrosis of the 
bone, affections of the mastoid process, including the mastoid 
antrum, paralysis of the facial nerve, and the still more serious 
intracranial and vascular infective disea.ses, such as abscess in 
the brain (cerebrum or cerebellum), meningitis, with subdural 
and extradural abscesses, septic thrombosis of the sigmoid and 
other venous sinuses, and pyaemia. It is owing to the possi- 
bility of these complications I hat life in.sii ranee companies usually, 
and rightly, inquire as to the presence of ear discharge before 
accepting a life. Patterson (Cassells of Glasgow urged this special 
point as long ago as 1877. Acute suppurative disease of the 
middle ear is often due to the exanthemata, scarlatina, mciasles 
I and smallpox, and to bathing and diving. It may also be caused 
by influenza, diphtheria and pulmonary' phthisis. 

Non-suppurative disease of the middle ear may be acute nr 
chronic. In the acut(‘ form the inflammation is less violent than 
in the acute suppurative inflammation, and is rarely accom- 
panied by perforation. Chronic non-suppurative inflammation 
may be divided into the moist form, in which the symptoms are 
improved by inflation of the tympanum through the Eustachian 
tube, and the dry form (including sclerosis), which is more in- 
tractable and in which this procedure has little or no beneficial 
effect. Diseases of the internal ear may be primary or secondary 
to an affection of the tympanum or to intracranial disease. 

Injuries to any part of the ear may occur, among the commoner 
being injuries to the auricle, rupture of the drum head (from 
explosions, blows on the ear or the introduction of sharp bodies 
into the ear canal), and injuries from fractured skull. Congenital 
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malformations of the ear are most frequently met with in the 
auricle and external canal. 

^^e^hods of Examination, -The methods of examining the ear 
arc roughly threefold : — (i) Testing the hearing with watdi, 
voice and tuning-fork. The latter is especially used to distinguish 
between disease of the middle car (conducting apparatus) and 
that, of the internal ear (perceptive apparatus). Our knowledge 
of the subject has been brought to its present state by the labours 
of many observers, notably Weber, Rinne, Schwalmch, Lurae 
and (Iell6. (2) Examination of the canal and drum-head with 
speculum and reflector, introduced by Kramer, Wilde and von 
'jYdltsch. (3) Examination of the drum-cavity through the 
Kiistiichian tube by the various methods of inflation. 

Symptoms. — The chief symptoms of ear disi^ases are deafness, 
noises in the car (tinnitus aurium), giddiness, y)ain and discharge. 
Deafness (or other disturbance of hearing) and noises may (»ccur 
from disease in almost any part of the ear. rurulent discharge 
usually comes from the middle ear. (liddiness is more commonly 
as.sociated with affections of the internal ear. 

TmilmmL Ear diseases are treated on ordinary surgical and 
medical lines, due regard being had to the anatomical and physio- 
logical peculiarities of this organ of sense, and especially to its 
close relationship, on the one hand to the nose and naso-pliarynx, 
and on the other hand to the cranium and its contents. The chief 
advance in aural surgery in recent years has been in the surgery 
of tiu' mastoid proce.ss and antrum. TJie pioneers of this work 
were 11 . Schwartze of Halle, and Stacke of Erfurt, who hax e lieen 
followed by a host of workers in all parts of the world. This 
development led to increased attention being paid to the iiitra- 
(Taiiial complications of suppurative ear disease, in the treatment 
of which great strides have been made in the Iasi few years. 

E/Jtris oj Diseases of the Nose on the Ear. 'Fhe inlluence of 
diseases of the nose and nascj-phary nx on car diseases brouglit 
out by Loewenberg of Paris, Voltolini of Tlreslau, and tspecially 
by Wilhelm Meyer of ('openhagen, the discoverer of adenoid 
vegeiations of the na.so-pharynx (“ adenoids '’), who recognized 
the great importance of this disease and gave an inimitable 
account of it in the 'Erans. of the Royal Medical and Chirurgical 
Society of London, 1870, and the Archiv fur Ohrenheilkitnde, 1873. 
.Adenoid vegetations, which consist of an abnormal enlargement 
of Luschka’s tonsil in the vault of the ])harynx, fre<|uently give 
rise to ear disease in children, and, if not attended to, lay the 
foundation of nasal and ear troubles in after life. 'I’hcy are often 
associated with enlargement of the faucial tonsils. 

Jotinutls. In 1864 the Anhir fur Okienheilkitmie was s(;arte<! hy 
I'olitzer ami Schwarl/.e. and. in 18(17. the MonatsM'hrift fiir Ohren- 
hi'ilkunde [ix. monthly ])uhlicatioii) was founded hy Voltolini. (Irul>»*r. 
\VelKri-Li(d and Uiidinger. Ajuiearing fust as the An/thes nf 
Ophlhalmolooy and (Holoaw siinnltiuieoiisly in English andi (hmiian. 
in i8o«j, the Archives of Otolof^y lieeame a sejiarate publieution iincl'T 
the editorship of Knapp, Moos and Roosa in 1870. Amongst other 
journals now existing are Annates ties maladies de t'^nritlc ct du 
larynx (|•‘ilris), Journal of Laryn^otuf^y (London;, CeniraUdalt fiir 
Ohnn 'ieilhunde (I.cipzig), iVc. 

Soi ii ties. The earliest society formed was the Amc*ricaii Oto- 
logicid Society (1868). which held annual meetings and jinlilislied 
yearlv transactions. Eloiirishing societies for the study of otologv 
fsoim Limes combined with laryngology) exist in almost all civilized 
coiiniries, and they usually publish transactions consisting of original 
pa]i<Ms and cases. The Otological Society of the Lnitcd Kingdom 
was if Minded in 

International Con(*resses. International Dtologieal con.gresses 
have lieeii held at intervals of about four years at Mew York. Milan. 
Iktsel, Bruss(?ls, Florence. London and Bordeaux (1004). 'I'he pro 
cee<lings of tin? congresses appear as substantial volume's. 

Hospitals. The earliest record of a pulilio institution for the 
treatment of ear diseases is a Dispensary for Diseast^s of the Ey«? 
ami Ear in London, started by Saunders and (’ooper, whicli existed 
in 1S04 ; the aural part, however, was soon closed, so that the Victual 
ohiest institution a])]>eais to be the Royal Ear Hospital, London, 
which w'as founded hy ('urtis in i8rfS. Four yc'ars later there was 
startcxl the New York Eye and Ear Infinnary. At tlie ]>re.seiil time 
in every large town of Europe and Ame.‘rica ear diseases are treated 
either in separate deparlmtmls of general hospitals or in institutions 
especially devoted to the purpose. 

For a history of otology from the earliest times refer to A Practical 
Treatise on the Diseases of the Ear, by D. B. St John Roosa, M.D,, 
l.L.I). (6th edition. New York. 1885). and for a general iiccount of 


the present .state of otological science to A Texi^Book of the Diseases 
of the Ear for Students and Practitioners, by Professor Dr x\dain 
Politzer, transl. by Milton J. Ballin, Ph.B., M.I)., and Clarence J. 
Heller, M.D. (4th edition, London, 1902). (K. C. B.*) 

EARL, a title and rank of nobility (corresponding to Lai. 
comes ; Fr. comic), now the tliird in order of the British peerage, 
and accordingly intervening between marque.ss and viscount.. 
Earl, however, i.s the oldest title and rank of English nobles, 
and was the highest until the year 1337, when the Black Prince 
was created duke of Cornwall by I^.dward 111 . 

The nature of a modern earldom is readily understood, since 
it is a rank and dignity of nobility whicli, while it confers no 
official power or authority, is inalienable, indivisible, and desc'ends 
in regular succession to all tlie heirs under the limitation in the 
grant until, on their failure, it becomes cxtimT. 

'Fhe title is of Scandinavian origin, and first apjiear.s in Englanti 
under (aiiute as jarl. which was englishcd as eorl. J,ike the 
ealdorman, whose pliiccj he took, the eorl was a great royal offic er, 
whomiglit hfi set over several counties,biitwhopre.sided separate ly 
in the county court of each with the bishop of the diocTse. 
Although there were counts in Normandy licfore the Norman 
Conquest, tiny differed in character from the English earls, 
and the earFs position appears to have been but slightly modilicti 
I liy the ( onquest. He was still generally entitled to the “ thin! 
i penny " of the county, but his office tended, under Norman 
influence, to become an hereditary cligniLy and his sphere wjis 
restricted by the Conqueror to a singlt? county. 'Fhe right to 
the “ third penny is a question of some obscurity, but its 
possession seems to have been deemed the distinctive mark of 
an earl, while the girding w’ith “ the sword of the county *' 
formed the essential feature in his creation or investiture, as it 
continued to do for centuries later. The fact that ever\’ earl 
W'as the earl of a particular county has bt^en much obscured 
by the loose usage of early times, when the style adopBul was 
sometimes that of the noble’s surname (f.g. the Earls Ferrers), 
sometimes that of liis chief seat (r.g. the Karls of Arundel), and 
.sometimes that of the county. Palatine earldoms, or palatinates, 
were th(»se w'hich posse.ssed rrgrt//£/,/.c.sfMicial privileges delegated 
by the crown. 'Fhe two great examples, which dated from 
Norman limes, were Chester and Durham, where the earl and 
the bishop respectively had their own courts and jurisdiction, 
and were almost petty sovereigns. 

I Tile earliest known charter creating an earl is that by which 
I Stephen bestowed on (lenffrey de Mandeville, in or about 1140. 
I the earldom of Essex as an hereditary dignity. Several other 
i creations hy Stephen and the empress Maud followed in f|iiick 
succession. From at least the time of the Concjiiest the earl 
had a double character ; he was one of the “ baniiis," or tenants 
in chief, in virtue of the fief lu! held of the crown, as well ns an 
earl in virtue of his belting " (with the .sword) and his “ third 
penny of the county. II is ficf would des<*end Id tin* heirs (»f 
j his body : and the earliest charters creating earldoms v.erc 
j granted wdth the .same “ limitation.” The dignity might thus 
i de.scenci to a woman, and, in that ca.se, like the territorial 
j it w'ould be held hy her husband, who might be summoned to 
j parliament in right of it. 'I’he earldom of Warwick thus pa.s.setl 
through several families till it was finally obtained, in 1440, 
hy the Kingmaker, who had married the heire.ss <jf the former 
earls. But in the case of “ co-heiresses ” (more daughters than 
one), the king determined which, if any. should inherit the 
dignity. 

The 14th century saw some changes introduced. 'Fhe earldom 
of March, created in 1328, was the first that was not named 
from a county or its capital town. Under Edward HI. als(» an 
idea appears to have arisen that earldoms were connected with 
the tenure of lands, and in 1337 several fresh ones wine cniated 
and large grants of lands made for their support, 'i’he first 
earldom granted with limitation to the heirs male of the grantee’s 
body was that of Nottingham in 1383. Another innovation 
was the grant of the first earldom for life only in 1377. 'Fh** 
girding with the sword was the only observance at a creation till 
the first year of Edward VI., when the imposition of the cap 
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of dignity and a nirclet of gold was added. Under James I. the 
patent of rnfation was declared to he sufficient without any 
ceremony. An earl's robe of estate has three bars of ermine, 
hut possibly it had originally four. 

Something should he said of anomalous earldoms with Norman 
or Scottish styles. The Norman styles originated either under 
the Norman kings nr at the time of the conquest of Normandy ! 
by tin* house or 1-anca.ster. To the former period belonged • 
liiat (tf Aiimale, which successive fresh creations, under the ■ 
l/'tini/cd form “Albemarle** have perpetuated to the present i 
day (see Albismarlk, Karls and Dukes of). The so-ailled ; 

iris r>f Ku and of Mortain, in that period, were really holders j 
o: Norman comics. Ueni*)^ V. and his son created five or six, 
it is said, hut really seven at least, Norman countships or 
ofl.rl(lo?ns, of which Harcourt ( 1418), Perche (1419), Dreux (1427) 
anfl jMortain (? 1430) were bestowed on English nobles, Eu (141 9), 
and Tankcrville (1419) on English commoners, and Longueville 
‘'1419) on a foreigner, Gaston de Foix. Of these the earldom of 
“ ICu was assumed by the earls of E.ssex till the death of Robert, 
ihe parliament’s general (1646), while the title of Tankcrville 
still survives under a modem creation (1714). An anomalous 
royal licence of ihfii permitted the earl of Path to use the title of 
carl of (Drbeil by alleged hereditary right. Of Scottish earldoms 
recognized in tlie ICnglish parliament the most remarkable case is 
that of the Lords IJmfraville, who were summoned for three gene- 
rations (1297 - 1 380), as earls of Angus ; Henry, Lord Pcaumont, 
also was summoned as earl of Buchan from 1334 to 1339. 

The earldom of ChestcT is granted to tlie princes of Wales on 
their creation, and the Scottish earldom of (arrick is held by 
the eldest son of the sovereign under act of parliament. 

The premier earldom is that of Arundel (y.?’.). but as this 
is !il present united wdth the dukedom of Norfolk, the old<‘sl 
f*arl(ioui not rnergetl in a higher title is that of Shrewsl>nr>’ (1442). 
the next in seniorilv Iving Derby (1485). and Huntingdon (1529). 
'rhesc. throe h;s v(? been knowm as “ the catskin carls," a term of 
uncertain origin. 'I’hc aiu ient earldom of Wiltshire (1397) was 
unsccce.ssfuily claimed in iStx) by Mr Scropo of Danby, and that 
;>f Norfolk (1312), in 1906, by Lord Mow'bray and Stourton. 

'Ihc premier earldom of Scotland, iis recognized l>y the I’liion 
Roll (1707), is that of Crawford, Jield by the Lind.says .since its 
4T<?alion in 13*^8 ; but it is not one of tlic ancient “ .seven carl- 
floiiis." 'I'he I Vecreet of Ranking (iho6) app(?ers In hfive nrog- 
nized the earldom of Sutherland as the most ancient in virtue 
ol ii charier of 1347, but Ur* Uoii.se of Lords' derision of 1771 
recognized it as having de.sct^nded from at Iciist the year 1275, 
;:iRl il iv.ay be as old as [228. It is at prc.sent united wuth the 
dukiHioni of Sutherland. The original “ seven earldoms ” (of 
which it was one) represented seven provinces, each of which 
was under a " mormacr." This Celtic title was rendered jarl'' 
by tlie Norsemen, and under Alexander I. (r. 1115) began to be 
replaced by earl (enmrs), enving to Anglo-Norman influence, 
which also tended to make these earldoms less official and more 
iciida.1. 

In Ireland tlic duke of Leinster is, as carl of Kildare, premier 
carl as well as preinier duke. 

All earl is “ Right Honourable," and is styled “ My Lord.** 
His eldest son bears his father’s “second title/’ and therefore, 
that second title being in most cases a viscounty, he generally 
is styled “ Viscount *’ ; where, as with Devon and Huntingdon, 
there is no sec'ond title, one may be assumed for convenience ; 
under i-l) circumstances, however, the eldest son of an carl takes 
precedence immediately after tlie viscounb?. The voungcr .sons 
of earls are “ Honourable, " Init all their daughters are “ l.adie.s.” 
In foni.:,l dcKMiinents and insl rumen ts, the sovereign, when 
addressiug or making mention of any peer of thi? degree of an 
# arl, usually designates him “ inistv and well-beloved cousin." 
a form of appellation first adopted by Henry TV., who either 
i»y desc'ent or alliance was actually related to ex ery earl and 
duke in the realm, 'i'he wife of an carl is a countess : she is 
" Right Honourable." iu.ul is .styled “ My Lady." For the carl's 
cf^ronet see Crown ani> ('oronet. 

. I.t-nl.' !>>/ iV;r of o Veer ; Pike’s Cot*stititiiotiaJ 


nutiorv of the House of Lords \ Selclen's Titles of Honour; G. li. 
P(okayn(9’s Coiupletc Peeraf^c ; Koiincl's Geof/rey de Mandeville. 

(J. H. R.) 

EARLE, JOHN (c. 1601-16O5), English divine, was born at 
York about 1601. He matriculated at Christ Church, Oxford, 
but migrated to Merton, w'here he obtained a fellow.sbip. Iti 
1631 he was proctor and also chaplain to Philip, earl of I’einbrokc, 
then chancellor of the university, who presented him to 
rectory of Bishopston in Wiltshire. His fame spread, and in 
1641 he was appointed chaplain and tutor to Prince (.'harles. 
In 1643 elected one of the As.sernbly of Ifivines at West- 

minster, but his sympathies wu’th the king and witli the Anglican 
Church w’erc so strong that he decrlined to sit. Early in 1643 lu* 
was chosen (ffianrxdlor of the cathedral of SalLsbury, l)ut of this 
prefeniicnl 1 r^ was soon deprived as a “ malignant.’' Afti r 
Cromweirs great victory at Worcester, Earle went abroad, jum 
was named clerk of the closet and chaplain to diaries II. FIc 
.spent a year at Antwerp in the house of Isaac Walton's friend, 
(hiorg(! Morlcy, wdio afterwards became bishop of Winchesff r. 
He next joined the duke of York (James 11 .) at Paris, returnine 
to lOngland at the Restoration. lie wras at once appointed dean 
of Westminster, and in ib6j w'as one of the commissionens for 
revising the liturgy. He was on friendly terms with Richard 
Baxter. In Xo\cmii('r 1662 he was consecrated bishop of 
Worcester, and w^'is translated, ten months later, to the see of 
Salisbury, w'here he conciliated the nonconformists. TT«* was 
strongly opposed to the Conventick? and Five Mile Acts. J >uring 
the great plague Earle attended tlie king anti (jueen at (Ixfor f, 
aiul there he died on the 17th of November 1665. 
j Earle’s chief title to rememlirance is his witty and liiimoro,;., 
I w'ork entitled Mirrocosmo^raphic, or a Pcccc of the World dis- 
! rotfcrcd, in Essayes and Characlas. which tlirows light on iIk- 
: manners of the time. First jiublished anonymously in .’628. 
it became ver\’ popular, and ran through ten e<lilit)ns in the 
lifetime of the author, 'i'he style is quaint and epigrainm.itic : 
and the roiider is frequently reminded of Thomas luiller by .suc*n 
pas.sages as this : “ A university dunner is a gCMtlernen ftfl^owcr 
cheaply purchased, for his own money has Iint'cI him.’* Seveiai 
reprints (»f the hook have been i.ssncd sinc(^ the author's dcatli : 
I a’-'d in 1671 a Frcnrh translation by J. Dyinock appe;ired wii'e. 
tlie title of he Vice ridietde. J'airlewas employed by (Ihiirler- IF. 
to make the Latin translation of the Eihon Hasilihc, jvubfishco 
in A similar translation (»f R. Hooker's Ecclofo 

Polity vas accidentally destroyed. 

“ Dr Earle,’' .says I-ord ('larendon in his L/'/r, “ was a man 
great piety and devotion, a most eloquent and powerful preache. , 
and of a conversation so pleasant and delightful, .so very innocerit, 
and so very facetious, that no man’s company was more d( sinvi 
and loved. No man wiis more negligent in lus dress and liab.’i: 
and mien, no man more wary and cultivated in his behavionr 
and discourse. He was very dear to the Lord Falkland, will, 
whom he spent as much time as he could make his own.” 

especially T*hili]'> J^liss's edition of the Micrncosm(t"tapi** : 
(r.fmf]on, i8ti), and E. Arl)er's Reprint (London, 1868). 

EARLE, RALPH (1751-1801), American historical and por- 
trait painter, w as born at Leicester, Massachusetts, on the 1 1 1 1 
of May 1751. Like so many of the colonial craftsmen, irir 
w’as self-taught, and for many years was an itinerant pair^er. 
He went with the Governor’s (iuard to Lexington and made 
battle sketches, from which in 1775 painted four set n* 
engrax ed by Amos Doolittle, which are probably the first lu-.- 
torical paintings by an American. After the War of lndep?‘rtfi- 
ence, Earle went to London, entered the studio of Benjamin 
West, and painted the king and many notables. After his return 
to America in 1786 he made portraits of Timothy Dwight. 
Governor ('aleb Strong, Roger Sherman, and other promin* o', 
men. He aiso painted a large picture of Niagara Falls. H*2 
died at !Bollon, ('onnecticut, on the i6th of August 1801. 

EARL MARSHAL, in England, a functionary who rank'L- ms 
the eighth of the great officers of state. He is the head of the 
college of arms, and lias the appointment, of the kings-of-amis, 
heralds and pursuivants at his discretion. He attends the 
i sovereign in ofiening and closing the session of parliament, 
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waikiiis? opposit* to tho lord grout chambtrlain on his or i\o/ 
rirhl ‘Uinvi. Ll is !iis duty to make arrangements lor the ordr.- 
«!» all state proeessions iiikI cereint)nials, erjpecially for coronation : 
and royal marriages and funerals. Like tlie lord high constah!. 
he rode into NVestminster Hail \v’i\.h the champion aticT a coro- 
nation, till the coronation biiiKiueL Wits ahandonetl, takine. 
}jj.; place on ilje left hand, and with the lord great chain ocrlui: 
hr; assists at the introdueiion of all nev, {y-<;re.iiotl pcc-rs inio the 
1; eise of Lords. 

’’ho niarshal appeeir:’. in the feudal anna s to ‘have ht en i i 
ri/en . of the cave!: / unL;;;r tlu* constalik;. and to have 
S'. me measure superse.Ie;! him us master ot (he horse in tlie 
royal mdace. lie exercised joint and eo-ordina-.e jurisdiction 
with the constable in the court of chivalry, and uiterwanis 
became the sole judge of that tribunal till its obsolosccnrc. 
The marshalship of Itngland was formcrlx- lvlic\ ed to have keen 
inherited from the (.'lares by the Marshal famils , who had only 
been marshals of the household. It was held, however, b\ the 
latter f uaily, as the othcc of chief (hui^isin) marshal, as early 
as the days of Henry J. Through them, under Henry HI., it 
passefl to the Ligods, as their eldest co-heirs. In 1306 it fell lo 
lie: crown on the death of the last Higod, carl of Norfolk, who luu! 
made Iklward 1. his heir, and in r:;i6 it was granted l)y Kdward 1 1 . 
» * his own younger hrothcr, Thomas “of jlrotherton," carl o! 
Norfolk. As yet the style of the oliicc was only “marshal" 
though the last Bigod Jiolder, being an earl, was sometimes 
I'losely .spoken of as the earl marshal. The oilit'e, having reverted 
to the crown, was granted nut anew by Richard IL, in 1385, to 
'I'homas Nhiwbray, earl of Nottingham, tlie representalive of 
i’hoTnas “ of Brotherton.'' in 1386 the style of “ earl marslml " 
v;as foriv ally granted to him in atldit Ion. After .se\ cral aUainders 
raid partial restorations in the rtngns of the Tudors and the 
Stuarts, the earl marshalship was granted anew' to the Howards 
i)y (Charles 1 1 . in 1672 and entailed on their male line, with many 
sijt-e.jfie remainders and limitations, under wliich seilleinent 
i: lias r.gularly (h^scendccl to the present duke of Norfolk, 
i vs iioidei s, iiowever, could not execute the otlicc until the Roman 
Tatholic emancipation, and had to appoint depiitif's. The duke 
i . ■.lyled carl marshal “ and hereditaiy marslial of ivngland,*’ but 
> be double style w'oukl seem to be an error, though the Mowbrays, 
witii tiicir (louble (Tcation (1385, 1386) might have claimed 
it. Tlis Lracc irppcnd.s the letters “ K.M." to his signature, 
and hears Ix’hind Ins .shiekl tw'o batons (Tossed in saltire, the 
marshal’s rod {vir^a) having been the badge of the office from 
Norman times. 'J'here appear to have been hereditary marshals 
of Ireland, but their history is not w'ell ascertained. The Keiths 
were (ireat Marisehals of Scotland from at least the days of 
Robert Bruce, anti were created earls inari.schal in or about 
1438, but lost both earldom and office l)y the attainder of George, 
tli'j lotii carl, in 1716. (Sec also Marshal ; State, (jRKat 
i )I'TI(::!;rs ok.) 

" 'riic* M;irshalsiii]) of F.nglaml," in J. H. ^jtoniul, Commiiur 
../ LinuJou and Othar Stwlias (i.on<lon, i8o*») : («. 1C. (!(okaync)’ 1 
{.'ojnhlrlP 1 *ceray,c. (J. IL K.) 

EARLOM, RICHARD (1742-1822), Kngiish mezzotint en- 
graver, was born and died in 1 .ondon. 1 lis natural faculty for art 
appears to have been first called into exercise by admiration for 
the lord mayor’s state coach, j ust decorated by Cij)riani. i le tried 
to copy the paintings, and was sent to study imder ('ipriani. Tic 
displayed great skill as a draughtsman, and at the same time 
acquired without assistance the a.rt of engraving in mezzotint. 
In 1765 he was employed by Alderman Boydell, tiicn one of the 
most liberal promoters of the fine arts, to make a series of draw- 
ings from the pictures at Houghton Hall ; and these he afterwards 
engrav ed in mezzotint. His most perfect works as engniver are 
perhaps the fruit and flower pi(?ces after the Dutch artists Van 
Os and Van Huy sum. Amongst his historical and figure subjects 
are Agrippin:i,” after West ; “ Love in Bonclage,” after 
Guido Koni ; the “ Royal Academy,’* the “ Embas.sy of ITyder- 
beck to meet Lord (‘ornw'allis,*’ and a “ Tiger Hunt,” the Iasi 
three after /ofTany ; and “ Lord Heathfield,” after Sir Joshua 
Kevnolds. Earlom also executed a series of 200 facsimiles or 


the drawings and sketches of (‘laude Lorraint.. whic'n wav 
; pnidished in 3 vols. folio, under the title of i.ihey vi’rhr,tr. 
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EAKLSTON (formerly Lx(tujoi»ne, ot w’nich ii is a corrupt 
j tion),ii paris.h and market town of Berwickshire, Sa»Liiip.«' IN.»p 
i (it'.oi) 1040. It is siis'.Mtcd on l.t’P.dcr WaU-r in l,:u 
72I m. S.L. of Tlclinburgh by Ibe .North British rjjilv..’>' ')r.jn:*h 
j line from Kc.ston Junction to Si Boswells, and abom .1 ni. N.iv 
j oi Melro.s.*. When the pl;:.ec wj.s a liamlei ol rude l)ois ii Vra> 
j ('ail'd Anboid.iU or “ Prospect i'brt,” with rcfcivmc to Biiii k 
I Hill (’003 it.), on the top i)i which may yet In' traciu] t!u; coti- 
: cc:!: .*ic riiifjs oi the Britisli fort by \vin» h it wiis crowned. Ii i- 
sai'l to be possible to make out Voo retoaifis ol' ihe cave (Iwel'i’v. % 
j of the OUadetii, the aborigines of the distrk t. In the 1 n!i eo*; 

; f3tli centuries the Lindsays and the earls of Miirci; aT.-d I uiihav 
weiv the ehiel baronial families, 'flu^ partic'iilar lini: witii u.c 
rtmiote past, however, is the ivy-clad ruin of the nocient lower, 
“The Rhymer’s (’aslie,” the traditional residence (»f 'Ihomos 
J-eannont, commonly (‘ailed Thomas of Krcildoune, or 'I homas 
11 m‘ Rliymer, i)oei and prophet, and friend of the luiiries, wiu' 
was born here about T225. Rliymer’s Tower was crnioblir.g l(» 

I jjieees, and its ston(‘s were being used in tlu; (Tcction of dvkes. 
(‘otbiges and houses, when the Edinburgh Border ( ‘inn ties 
Asso(‘iation acf|uirt*d the relic and surrounding lands in 1805. 
; and took steps lo j)revent further spoliation and decay, riu 
leading manufactures are ginghams, tweeds and shinings, and 
the town is also an important agricultural centre, stock sal(‘s 
taking place at regular intervals and eat tie and h»>rse lairs being 
held ever)' year. Some 3 m. away is the estat(» o’ Bcmer.sydc. 
said to have been in the possession of tlu* Haigs for p(.*arl\' joo;. 
year.s. 'Fhe prospect from Bemersyde Hill was Sir Walter 
Scott’s liivourite view. 'I’he castle at Bem<Ts\'de w'cs CTec'.eii 
in I to secure the peace of the Jlorder. 

EARLY, JUBAT-, ANDERSON (i.SiO- i«().|). An.f licaii M»l(ikT 
and lawyer, was born in Kranklin conniy. N'irginia, on the 3rd 
of Novenil.ier 1810, and graduated at tlu; I'.S. Miliiar)' Academy 
in (837. H(^ stTved in the Seminole War of 1837 •''’.after which 
he resig'ied in order to jmuTise law in h’ra.nklin county, Va. 
He also engaged in stale politics, and served in the Mexican War 
as a major of V irginia volunteers. Th? was stronfly opposed t(» 
.secession, but llioiigiu it his duty lo conform to tlu; acti«m of hi • 
st:it(‘. An a colonel in the Confederate arin\ , he n'ndenal cor. 
s[)icu(ms .service at the first battle of Bull Run (f/.r.). Promoted 
brigadier-general, and subseijiu nlly major-general, Karly served 
throughout the Virginian canqiaigns of 1862 63. and defended 
the lines of Frederic kshnrg during the bat tle of ('hanetdlorsville. 
.^t Gettysburg he eommaiukvd his divisinii of EwrlPs corps, 
j In the campaign of iSfi| Karly, who had now reached the rank 
of lieutenant-general, commanded the Confederate fon es in the 
Shenandoah Valley. 'Hu' action of Lynchburg left him free V(» 
move northward.s, liis oj)ponent l>eing compelled to march away 
from the Vallijy. h'arly f)n)!nj)tly utilized his advantage, (Tossi'd 
the Potomac, and defeat i:d, on the Monocacy, all the troop- 
whi('h could lx; gathered to meet him. f ie appciured before llie 
1 line.s of Washington, put: part of Maryland and IVnnsyh'ani i 
! muJer ('ontri 1)11 lion, and only retired lo the Valley wdu 
threatened by heavy forces liurriedly sent up lo Washingto.v. 
i He then fought a siic<x\ssful action at Wincheslf r, reafipeareti 
I on the I’otomac, and sent his cavalry on a raid int** 
I Pennsylvania. A greatly superior anny w'as now formed under 
1 (kmeral Sheridan to oppose Karly. In spite of his skill and eni;rgv 
; th.e (bnfederate leader was defeated in tlic battles of Winchcsti-r 
I a.nd Fisher's Hill. Finally, on the 19th of Getoix r. alter inflic'- 
! ing at first a .severe l)I')W' upon the Federal army in its <'amo-: 
I on Cedar Creek, he was dcjcisively b(;aten by Sh(.Tid:m. (St - 
I Shenandoah Vam.kv Campaion.s.) Waynesboro (March 1865) 
I w'as his last fight, after which he w'as reli(;ved from his command. 

! General Karly W'as regarded by many as the af))est soldier, after 
; Lee and Jackson, in the Army (‘f Northern Virginia., and one of 
, the ablest in the whole (bnfederaL irmy. 'Huit he failed to make 
j ht.adwv.y against an army fin superior in numbers, and led by a 
general of tlie caliluT* of b’beridan. ('annoi be hekl to prove the 
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ialsity of this judgment. After the p^e he went to Canada^ but 
in 1867 returned to resume the practice of law. For a time he 
managed in conjunction with General Beauregard the Louisiana 
lottery. He died at Lynchburg, Va., on the 2nd of March 1894. 
(leneral Early was for a time president of the Southern Historical 
Society, and wrote, besides various essays and historical papers, 
A Memoir of the Last Year of the War, (1867). 

EARLY ENGLISH PERIOD, in architecture, the term given 
by Rickman to the first pointed or (jothic style in England, 
nominally 1189*1307, which succeeded the Romanesque or 
Norman period towards the end of the 12th century, and 
developed into the Decorated period in the commencement of 
the 14th century. It is chiefly characterized by the almost 
universal employment of the pointed arch, not only in arches of 
wide span such as those of the nave arcade, but for doorways 
and windows. The actual introduction of the pointed arch took 
place at a much earlier date, as in the nave arcade of the Cis* 
lercian Abbey of Huildwas (1140), though the clerestory window 
above has semicircular arches. It is customary, therefore, to 
make allowance for a transitional epoch from the middle of the 
1 3th century. Although the pointed arches used arc sometimes 
e(]uilateral and sometimes drop*archcs, the lancet-arch is the 
most characteristic. 'J'he period is best recognized in England by 
the great depth given to the hollows of the mouldings, alternat- 
ing with fillets and rolls, by the decoration of the hollows with 
the dog-tooth ornament, by the circular abacus of the capitals, 
and the employment of slender detached shafts of Purheck 
marble which are attached to piers by circular moulded shaft- 
rings ( Fr. anneau), 

'fhe arches are sometimes cusped ; circles with trefoils, 
<]uatrefoils, &c,, are introduced into the tracery, and large rose 
windows in the transept or nave, as at Lincoln (1220). The 
conventional foliage decorating the capitals is of great beauty and 
variety, and extends to spandrils, bosses, &c. In the spandrils 
of the arches of the nave, transept or choir arcades, diaper work 
is occasionally found, as in the transept of Westminster Abbey, 
fhe latter is one of the chief examples of the period, to which 
must be added the cathedral of Salisbury (except the lower); 
the Galilee at Ely : nave and transept of Wells (1225-1240); 
nave of Lincoln ; west front of Peterborough ; aiul the minster 
at IJeverley. (K. i». s.) 

EARN, the name of a loch and river in Perthshire, Scotland. 
The loch, lying almost due east and west, is 6J m. long and 
i in. in maximum breadth, 287 ft. deep, with a mean depth of 
138 ft., covers an area of nearly 4 sep m., has a drainage basin of 
over 54i sq. m., and stands 31 7 ft. above the sea. Its waters are 
said never to freeze. It discharges by the river Earn. The points 
of interest on its shores are Lochearnhead (at the southern 
extremity of (Jlcn Ogle), which has a station on the Callander- 
Oban railway, and the mins of St TJlanc's chapel : Edinample 
Gastlc, an old turret ed mansion belonging to the marquess of 
ilreadalbane, situated in w'ell-wooded grounds near the pretty 
falls of the Ample ; Ardvorlich House, the original of Darlin- 
varach in Scott's Legend of Mmitrose, and the village of St 
Fillans at the foot of the loch, the terminus of the branch line 
of the Caledonian railway from Perth. The river flows out of 
Loch Earn, pursues an eastward course with a gentle inclination 
towards the south, and reaches the Firth of Tay, 6J m. below 
Perth, after a total mn of 49 m. Its chief tributaries on the right 
are the Ruchil, Machany, Ruthven, May and Farg, and on the 
left, the Lednock and Turret. It is navigable by vessels of 50 
tons as far up as Bridge of Earn, and is a notable fishing stream, 
abounding with salmon and trout, perch and pike being also 
plentiful. On the Lednock are the falls of the Devil's Cauldron 
and on the Turret and its feeders several graceful cascades. The 
principal places of interest on the banks of the Earn are Dunira, 
the favourite seat of Henry Dundas, 1st Viscount Melville, who 
took the title of his barony from the estate and to w'hose memory 
an obelisk was raised on the adjoining hill of Dunmore ; the 
village of Comrie ; the town of Crieff ; the ruined castle of 
Innerpeffray, founded in 1610 by the ist Ixird Maderty, close 
to which is the libraiy founded in 1691 by the 3rd Lord Maderty, 


containing some rare black-letter books and the Bible tliat be- 
longed to the marquess of Montrose ; Gascon Hall, now in ruins, 
but with traditions reaching back to the days of Wallace; 
Dupplin Castle, a fine Tudor mansion, seat of the earl of Kinnoull, 
who derives from it the title of his viscounty ; Abcrdalgie, 
Forgandenny and Bridge of Earn, a health resort situated 
amidst picturesque surroundings. Stratheam, as the valley of 
the Earn is called, extending from the loch to the Firth of Tay, 
is a beautiful and, on the whole, fertile tract, though liable at 
times to heavy floods. The earl of Perth is hereditary steward 
of Stratheam. 

EARNEST (probably a corruption of the obsolete arles or cries, 
adapted from I.at. equivalent arrka, due to a confusion with the 
adjective ‘‘ earnest,” serious, O. Eng. eornust, cognate with Ger. 
ernst), the payment of a sum of money by the buyer of goods to 
the seller on the conclusion of a bargain as a pledge for its due 
performance. It is almost similar to the arrha of the Roman law, 
which may he traced back in the history of legal institutions to 
a jxjriod when the validity of a contract depended not so much 
ijjwn the real intention of the parties, as upon the due observance 
of a prescribed ceremony. But earnest was never part payment, 
which arrha might have been. Apart from its survival as a 
custom, its chief importance in English law is its recognition by 
the Statute of Frauds as giving validity to contracts for the sale 
of goods of a value exceeding £10 (see Salk of Goons). It is 
in that statute clearly distinguished from part payment, con- 
.sequently any sum, however small, would be sufficient as earnest, 
being given as a token that the contract is binding and should 
be expressly stated so by the giver. The giving of earnest, 
or hand-money, as it is sometimes called, has now faffen into very 
general disuse. 

EAR-RING, an ornament worn pendent from the ear, and 
generally suspended (especially among the more civilized races) 
l)y means of a ring or hook passing through the pendulous 
lobe of the ear. Among savage races the impulse to decorate, 
or at any rate to modify the appearance of the car, is almost 
universal. With such peoples the ear appendage is chiefly 
remarkable for its extra^'agant dimensions. Many examples 
may lie seen in the ethnographic galleries of the British Museum. 
The Berawan people of Borneo use plugs through the lobe of the 
ear 3! in. in diameter. More extraordinary still is an example 
of a stone ear-plug worn by a Masai, 4 J in. in diameter and 
weighing 2 lb 14 oz. (Man, 1905, p. 22). It is stated that 
according to the Masai standard of fashion, the lobes of the cars 
should be enlarged so as to be capable of meeting above the head. 
Among the su|K;rior races, though ear ornaments of extravagant 
size and elaboration are not unknown, moderation in size is com- 
monly observed, and greater attention is paid to workmanship 
and fineness of material. 

The general usage appears to hat'e been to have car-rings 
worn in pairs, the two ornaments in all respects resembling each 
other; in ancient times, or more recently among Oriental races, 
a single ear-ring has sometimes been worn. 7'he use of this kind 
of ornament, which constantly was of great value, dates from the 
remotest historical antiquity, the earliest mention of ear-rings 
occurring in the book of (Genesis. It appears probable that the 
car-rings of Jacob's family, which he buried with his strange idols 
at Bethel, were regarded as amulets or talismans, such urKjuestion- 
ably being the estimation in which some ornaments of this class 
have been held from a very early period, as they still are held in 
the East. Thus in New Zealand ear-rings arc decorated with the 
teeth of enemies, and with talismanic sharks’ teeth. Among 
all the Oriental races of w'hom we have any accurate knowledge, 
the Hebrews and Egyptians excepted, ear-rings always have lieen 
in general use by both sexes ; while in the West, as well as by 
the Hebrews and Egyptians, as a general rule they have been 
considered exclusively female ornaments. By the Greeks and 
Romans also ear-rings were worn only by women, and the wearing 
of them by a man is often spoken of as distinctively oriental. 

In archaic art, ear-rings are frequently represented or their 
traces are left in the perforated ear lobes of early statues. After 
the 4th century such perforations occur seldom. In one instance. 
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a Greek inscription records the weight of the detachable gold orna- 
ments on a statue^ among which a pair of ear-rings is included. 
Ear-rings of characteristic form are frequently discovered by 
excavation. In Egypt, a system of pendent 
chains is found hanging from a disk. In 
Assyria the decoration consists of pendants 
or knobs attached to a rigid ring. In 
the early civilization repr'isented by Dr 
Schliemann’s Trojan investigations, pieces 
of gold plate are suspended by parallel 
chains. In the Mycenaean period, ear-rings 
are infrequent in Greece, but have been 
found in abundance in the Mycenaean finds 
of Enkomi (Cyprus) in the form of pendent 
bulls’-heads, or of decorative forms based on 
the bull’s head. In the tombs of the Greek 
settlers in the Crimea (4th centuiy n.c.), 
ear-rings are foundof marvellous complexity 
and beauty. The lexicographer Pollux, 
speaking of the names given to ear-rings. 
Fir.. 1. Ear-ring derived from their forms, mentions carya- 
Assyrian has tids, hippocamps and centauresses. Jewels 
■ of the same class, of exquisite beauty and 

of workmanship that is truly wonderful, have been rescued 
from tlie sepulchres of ancient Etruria. Ear-rings of compara- 
tively simple forms, but set with pearls 
and other stones, were the mode in 
Rome. In some instances, the stones 
were of fabulous value. During the 
Jlyzantine period they once more attained 
an extravagant size. Researches among 
the burial places of Anglo-Saxon Britain 
have led to the discovery of jewels in con- 
siderable numbers, which among their 
\'arieties include ear-rings executed in a 
.style that proves the Anglo-Saxons to 
have made no inconsiderable advances 
in the arts of civilization, 

I’hese same ornaments, which never 
have fallen into disuse, enjoy at the 
j)resent day a consideralile degree of 
fa\ ()ur, and the tide of fashion has .set 
towards their increased use. Like all 
Kroni i.a Grandt- F-ncyih- other modem jcwcls, howcvcr, the car- 

^ 2. Tlu tis cross- times us works of art 

mg ihc scji. with the can claim no historical attribute.s, because 
armour of Achilles, they consist as well of reproductions from 
hfir-ring [roin the .^]] p.^xt ages and of every race as of 
iniiseum fanciful productions that certainly can 

be a.ssigncd to no style of art whatever. 
.\s one of the curiosities of the subject it may be mentioned 
that Antonia, wife of Drusus, is said by Pliny t(» have attached 
a flair of ear-rings to her pet lamprey. 

EARTH (a word common to Teutonic languages, cf, Ger. Erde, 
Dutch aardcy Swecl. and Dan. jord ; outside Teutonic it appears 
only in the Gr. on the ground ; it has been connected 

by some etymologists with the Ar\^an root ar-, to plough, which 
is seen in the Lat. arare, obsolete Eng. “ ear,” and Gr. <c/>ori', hut 
this is now considered very doubtful ; see G. Gurtius, Greek 
ICiynwhfgy, Eng. trans., i. 426; Max Muller, T.ectureSy 8th ed. 
i. 294). From early times the word “earth” has been used 
in several connexion.s — from that of soil or ground to that 
of the planet which we inhabit, but it is difficult to trace 
the exact historic sequence of the diverse usages. In the 
cosmogony of the Pythagoreans, Platonists and other philo- 
sophers, the term or its equivalent denoted an element or 
fundamental quality which conferred upon matter the character 
of earthincss ; and in the subsequent development of theories 
as to the ultimate composition of matter by the alchemists, 
iatrochemists, and early phlogistonists an element of the same 
name was retained (see Element). In modern chemistry, the 
common term “ earth ” is applied to certain oxides : — the 
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alkaline earths ” {q,v.) are the oxides of calcium (lime), barium 
(baryta) and strontium (sirontia) ; the “ rare earths ” (^.f».) arc 
the oxides of a certain class of rare metals. 

The Earth 

The terrestrial globe is a member of the Solar system, the third 
in distance from the Sun, and the largest within the orbit of 
Jupiter. In the wider sense it may be regarded as composed 
of a gaseous atmosphere (see Meteorology), which encircles 
the crust or lithosphere (see Geography), and surface waters 
or hydrosphere (see Ocean and Oceanography). The descrip- 
tion of the surface features is a branch of Geography, and the 
discussions as to their origin and permanence belongs to Physio- 
graphy (in the narrower sense), physiographical geology, or 
physical geography. The invest^i^ation of the crust lielongs 
to geology and of rocks in particular to petrology. 

In the present article we shall treat the subject matter of tlic 
Earth as a planet under the following headings; — (1) Figure 
and Size, (2) Mass and Density, (3) Astronomical Relations, 
(4) Evolution and Age. These subjects will be treated summarily, 
readers being referred to the article Astronomy and to the 
cross-references for details. 

I. Figure and Size, — To primitive man the Earth wa.s a ilat 
disk with its surface diversified by mountaiiLs, rivers and sca.s. 
In many cosmogonies this disk was encircled by waters, un- 
measurable by man and extending to a junction with the sky ; 
and the disk stood as an island rising up through the waters from 
the floor of the universe, or was borne as an immovable ship on 
the surface. Of such a nature was the cosmogony of the liaby- 
lonians and Hebrews ; Homer states the same idea, naming 
the encircling waters ’iliccaeos; and Hesiod regarded it as a 
disk midway Ix^tween the sky and the infernal regions. Die 
theory that the Earth extended downwards to the limit of the 
universe was subjected to modification when it was seen that the 
same sun and stars reappeared in the east after tJieir sotting in 
the west. But man slowly riralizecl that the t‘arth was isolated 
in space, floating freely as a balloon, and much s|)i*culation was 
asstioiated aliout that whitdi supported the Earth, 'runnels 
in the foundations to permit the passage of the sun and stars 
were suggested ; the Greeks considered twelv'e columns lo 
support the heavens, and in their mythology the god Allas 
appears condemned to .support the irohiinns ; while the Egyptians 
had the Earth supported by four elephants, which them.sclve.s 
stood on a tortoise swimming on a sea. Earthquakes were, 
regarded as due to a movement of these foundations ; in Japan 
this w’as considered to be due to tiie motion of a great sjiidei , 
an animal subsecjuenlly replaced by a cat fi.sh ; in Mongolia 
it is a hog ; in India, a mole ; in some j»arts of South America, 
a whale ; and among some of the Nortli American Indians, 
a giant tortoise. 

The doctrine of the spherical form has been erroneously 
assigned to Thales ; but he accepted the Semi lie ciuiception of the 
disk, and regarded the production of springs after earthtjuakes 
as due to the inriishing of the waters under the Earth into fissures 
in the surface. His pupil, Anaximander (610-547), according 
to Diogenes J/Jiertius, lielieved it to be spherical (see The 
OhsrriHitory, 1 894, p. 208) ; and Anaximenes probably held a 
similar view. The spherical form is undoubtedly a (liscovery 
of JVtluigoras, and was taught by tlie Pytlaigorcans and by the 
Elealic Parmenides. The expositor of greatest moment was 
Aristotle : his arguments arc those which we employ to-day : - 
the ship gradually disappearing from hull to mast as it recedes 
from the harbour to the horizon ; the circular shadow cast by the 
Earth on the Moon during an eclipse, and the alteration in the 
appearance of the hcavi-ns as one passes from point to point on 
the Earth’s surface.^ He records attempts made to determine 
the circumference ; but the first scientific investigation in this 

’ Aristotle regarded the Earth as having an upper inhabited half 
and a lower uninhabited one, and the air on the lower half as tending 
to flow upwards throiigli the Earth. The obstruction of this ])assage^ 
brought about an accumulation of air within the Earth, and the 
increased pre.ssure may occasion oscillations of the surface, whic'h 
may be so intense as to cause earthquakes. 
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flir^rtion wiis made 150 years later by Eratosthenes, llie 
s;»h rical form, iKiwever, only became generally accepted after 
the Eiiriirs dreiimnavigation (see Gkography). 

i j.f* liistoriail development of the methods for determining 
tJ‘. of the Ivarth (by which wo mean a theoretical surface 

in p u t indicated by the ocean at rest, and in other parts by the 
Iv. 'l to Vvlilch water freely commiinicaling with the oceans 
:>v Ira'v ersing tlie land masses v.fjiild rise) and tlie mathc- I 

matical invcsi i;;:iti(m of this problem are treated in the articks 
Kauth, Ficf'in: oi- the, and Geodesy; her? the results are 
sununarizcf!. Sir Isaac NewTon deduced from the mechanical 
considcratioTi of the I'igure of eciuilifiriurn of a mass of rotating 
tliiid, the forin of an oblate splieroid, the cllipticity of a meridian 
sect.i<»n being 1/231, and the axes in the ratio 230 : 231. (hmdctic 
incasiirer/ienls the Cassinis and other French astronomers 
pointed to a prolate form, but the Newtonian figure wiis 
proved to be correct hy the mciisurement of meridional aras 
in Per i and Lapland by the expeditions organized liy the 
Fren'*": d/ ademy of Sciences. More recent work points 
lu an elliptical equatorial section, thus making the earth 
;>ear-shaped. The position of the longer axis is somewhat un- 
ct rtain ; it is certainly in Africa, (larke placing it in longitude 
S'" 15' W., and Schuliert in longitude 41" 4' E. ; W. J. Sollas, 
arguing from terrestrial symmetr)’, has chosen the position 
laL N., long. 2iS'" E., /.c. lie tween Clarke’s and SchuberCs 
positions. For tlie lengtiis of the axes and the ellipticity of the 
.’art.li, see Earth, Fkuirk ofthk. 

2. o.ii(f DeusHy,- The earliest scientific investigation 

w the (kmsity and mass of the E;irth(the problem is really singli! 

?f tlu* volume of the b'arth be known) was made by Newton, who, 
mainly from astronomical considerations, sugi.;(;stt*d the limiting 
densities 5 and 6 ; it is remarkable that this prophetic giiesj; 
.-should he realized, the mean value from subsecjuent researclies 
being about 5.1, which gives for the mass the value 6 x tons. \ 
!'h<^ ilensily of the Earth has been determined by several experi- | 
mentors within reeerii years by methods described in the article ! 
(IcAViT.vimN : the most probable value is there stated to ]>.• 1 

u . \slnwonii('al Relations. — 'fhe grandest achievements (jf 
...arunomictal scieiux* are undoubtedly to be associated with 
'!.e elucidation of the compU^x motion of our planet. The 
•lotion that the Earth was fixed and immovable at the centre 
of an immeasurable universe Jong possessed the minds of men ; 
ami we find the illustrious Ptolemy accepting this view in the 

2iid century a.d., and rejecting the notion of a rotating Earth 

a theory which had been proposed as early as the 5th centur)' 
«.f\ by PhiloUuis on philosophical grounds, and in the 3rd century 
H.c. by the astronomer Aristarchus of Samos, lie argued that 
if the l^arth rotated then points at the equator had the enormous 
velocity of about 1000 ni. per hour, and as a consequence there 
should 1)0 terrific gales from the east ; the fact that there were 
no such gales invalidated, in his opinion, the theory. The 
ITolemaic theory was unchallenged until 1543, in which year the 
ih Rn}oluHonibus orbium Celestium of (’openiicus was publislied. 
hi this work it was shown that the common astronomical 
])henomcna could be more simjily explained by regarding 
ihe Earth as annually revolving about a fixed Sun, and daily 
rotating about itself. A clean sweep w'as made of the geocentric 
cpicyclic motions' of the planets which Ptolemy’s theory de- 
inantlcd, and in place there was substituted a procession of planets 
about the Sun at diflferent distances. The development of the 
i’opernican theory — the corner-stone of modern astronomy — 
l)y Johann Kepler and Sir Isaac Newton is treated in the article 
.\STR0N0MY : History ; here we shall summarily discuss the 
motions of our planet and its relation to the solar system. 

I'he F.arlh has two principal motions — revolution about the 
Sun, rotation about its axis ; there are in addition a number 
•f secular motion ;. 

Rrtwlutiou . — The Earth revolves about the Sun in an 
elliptical orbit having the Sun at one focus. The plane of the 
orbit is termed the ecliptic ; it is inclined to the Earth’s equator 
at an angle termed the obliquity, and the points of intcrscctioTi 


of the eejuator and ecliptic are termed the equinoctial points. 
The major axi.s of the ellipse is the line of apsides ; when the 
Earth is nearest the Sun it is said to be in perihelion, when 
farthc.st it is in aphelion. The mean distance of the Earth from 
the Sun is a most important astronomical constant, since it is 
the unit of linear measurement ; its value is about 93,000,000 rn., 
and the difference between the perihelion and aphelion distances 
is about 3,000,000 m. Tlic eccentricity of the orbit is 0-016751. 
A tabular comparison of tb.c orbital constants of the Earth and 
the other planets is given in the article Pi.anet. The period 
of revolution with regard to the Sun, or, in other word:;, th(‘ tin 
taken by the Sun apparently to pass from one enjuinox to tl: 
.same equinox, is tlie tropical or equinoctial year; its length i. 
3^5 d. 5 I'.rs. 48 in. 46 secs. Tt is about 20 minutes shorter tha; 
the true or sidereal year, which is the tlnu? ta.kcn for the Sun 
apparently to tra^ cl from one star to it again. The dilXerence 
I in the.se two years is due to the secular variation termed pre- 
1 cession (see below). .iV third year is named the anomalisiic year, 

I which is the time occupied in the passage from perihelion to 
perihelion ; it is a little longer than the sidereal. 

Rotation. — The Ivarth rotates about an axis terminating 
at the north and south geographical pt»lcs, and perpendicular 
to the equator ; the periotl of rotation is termed the day (^.7'.), 
of which several kinds are distinguished according to the body 
or point of reference. 1'he rotation is performed from west to 
east; this ilaily rotation occasions the diurnal motion of the 
celestial sphere, the rising of the Sun and stars in the east and 
their setting in the west, and also the phenomena of day aiui 
night. The inclination of the axis to the ecliptic brings aboni 
the presentation of places in difl'ercnt latitudes to the more direct 
rays of the sun : this is revealed in the variation in the length oJ 
daylight witli the time of the \ ear, and the phenomena of seasons. 

Although the rotation of tlsr Earth was an accepted fact sooi 
after its suggestion by Copernicus, an experimental proof wa 
wanting until 1851, when Foucault performed his celebrater 
pendulum experiment at the Pantheon, Paris. A pendulum 
about 200 ft. long, composed of a flexible wire carrying a heavy 
inm bob, was sij.spendcd so as to be free to oscillate in any direc 
lion. The bob W'as provided with a style which passed over a 
table strewn with fine sand, so that the style traced the directio: 
in wdiich the bob was swinging. It was found that the oscillal 
ing pendulum never retraced its path, but at each swing it wa. 
apparently deviated to the right, and moreover the deviations 
in equal times were themselves equal. This means that tlie floor 
of the Pantheon was moving, and therefore the Earth wa: 
rotating. Tf the pendulum were swung in the southern hemi- 
sphere, the deviation would be to the left ; if at the eejuator ir 
would not deviate, w hile at the poles the plane of oscillation would 
traverse a complete circle in 24 hours. 

Tlie rotation of the Earth appears to be perfectly uniform, 
comparisons of the times of transits, eclipses, &c., point to a 
variation of less than , of,lh of a second since tlie time of Ptolemy. 
Tlieoretical investigations on the phenomena of tidal friction 
point, however, to a retardation, which may to some extent be 
dimini.shed by the accelerations occasioned by the shrinkage u! 
the globe, and some other factors difficult to evaluate (see Tim:). 

We now proceed to the secular variations. 

Preression. — ^'Flie axis of the earth does not preserve an in- 
variable direction in space, but in a certain time it describes a 
cone, in much the same manner as the axis of a top spinning out 
of the vertical. The equator, which preserves approximately 
the same inclination to the ecliptic (there is a slight variation in 
I the obliquity which we shall mention later), must move so that 
its intersections with the ecliptic, or equinoctial points, pass in 
a retrograde direction, i.e. opposite to that of the Earth. This 
motion is tenned the prcces.sion of the equinoxes, and was observed 
by Hipparchus in the 2nd century b.c. ; Ptolemy corrected the 
catalogue of Hipparchus for precession by adding 2° 40' to the 
longitudes, the latitudes being unaltered by this motion, which at 
I the present time is 50-26'’ annually, the complete circuit being 
j made in about 26,000 years. Owing to precession tlie signs of 
! the zodiac are traversing paths through the cons Lellal ions, or, 
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in other words, the constellations arc continually shifting with 
regard to the equinoctial points ; at one time the vernal equinox 
Aries was in the constellations of that name ; it is now in Pisces, 
and will then pass into Aquarius. The pole star, t\e. the star 
towards which the Earth’s axis points, is also shifting owing to 
precession ; in about 2700 b.c. ^e Chinese observed a Draconis 
as the pole star (at present a Ursae minoris occupies this position 
and will do so until 3500) ; in 13600 Vega (a Lyrae) the brightest 
star in the Northern hemisphere, will be nearest. 

Precession is the result of the Sun and the Moon’s attraction 
on the Earth not being a single force through its centre of gravity. 
Tf the Earth were a homogeneous sphere the attractions would 
act through the centre, and such forces would have no effect 
upon the rotation about the centre of gravity, but the Earth 
being spheroidal the equatorial band which stands up as it were 
beyond the surface of a sphere is more strongly attracted, with 
the result that the axis undergoes a tilting. The precession due 
to the Sun is termed the sff/ar precession and that due to the 
Moon the lunar precession ; the joint effect (two-thirds of which 
is due to the Moon) is the luni-solar precession. Solar precession 
is greatest at the solstices and zero at the equinoxes ; the part 
of luni-solar precession due to the Moon varies with the position 
of the Moon in its orbit. The obliquity is unchanged by pre- 
cession (see Precession of the Equinoxes). 

Nutation. — In treating precession we have stated that the axis 
of the Earth traces a cone, and it follows that the pole describes 
a circle (approximately) on the celestial sphere, about the pole 
of the ecliptic. This is not quite true. Irregularities in the 
attracting forces which occasion precession also cause a slight 
oscillation backwards and forwards over the mean precessional 
path of the pole, the pole tracing a wavy line or nodding. Both 
the Sun and Moon contribute to this effect. Solar nutation 
depends upon the position of the Sun on the ecliptic ; its period 
is therefore i year, and in extent it is only 1*2" ; lunar nubition 
depends upon the position of the Moon’s nodes ; its period is 
therefore about i8-6 years, the time of revolution of the nodes, 
and its extent is 9*2'’. There is also given to the obliquity a small 
oscillation to and fro. Nutation is one of the great discoveries 
of James Bradley (1747). 

Planetary Precession. — So far we have regarded the ecliptic as 
absolutely fixed, and treated precession as a real motion of the 
equator. The eel iptic {q.v. ), however, is itself subject to a motion, 
due to the attractions of the planets on the Earth. This effect 
also displaces the equinoctial points. Its annual value is 
llie term General Precession in longitude is given to the dis- 
placement of the intersection of the equator with the apparent 
ecliptic on the latter. The standard value is 50-2453'', which 
prevailed in 1850, and the value at 1850 + /, i.e. the constant of 
precession, is 5o«2453'’ + 0-0002225'’/. This value is also liable 
to a very small change. The nutation of the obliquity at time 
1850 -H / is given by the formula 23° 27' 32-0'’ - 0-47'’ /. Com- 
plete expressions for these functions are given in Newcomb’s 
Spherical Astronomy (1908), and in the Nautical Almanac. 

The variation of the line of apsides is the name given to the 
motion of the major axis of the Earth’s orbit along the ecliptic. 
It is due to the general influence of the planets, and the revolu- 
tion is effected in 21,000 years. 

The variation of the eccentricity denotes an oscillation of the 
form of the Earth’s orbit between a circle and ellipse. This 
followed the mathematical researches of I^grange and Leverrier. 
It was suggested by Sir J ohn Herschel in 1830 that this variation 
might occasion great climatic changes, and James Croll developed 
the theory as affording a solution of the glacial periods in geology 
{q.v.). 

Variation of Latitude. — ^Another secular motion of the Earth 
is due to the fact that the axis of rotation is not rigidly fixed 
within it, but its polar extremities wander in a circle of about 
50 ft. diameter. This oscillation brings about a variability 
in terrestrial latitudes, hence the name. Euler showed mathe- 
matically that such an oscillation existed, and, making certain 
assumptions as to the rigidity of the Earth, deduced that its 
period was 305 days ; S. C. Chandler, from 1890 onwards, 


deduced from observations of the stars a period of 428 days ; 
and Simon Newcomb explained the deviation of these periods 
by pointing out that Euler’s assumption of a perfectly rigid 
Earth is not in accordance with fact. For details of this intricate 
subject see the articles Latitude and Earth, Figure of the. 

4. Evolution and Age . — in its earliest history the mass now 
consolidated as the Earth and M oon was part of a vast nebulous 
aggregate, which in the course of time formed a central nucleus 
— our Sun — which shed its outer layers in such a manner as to 
form the solar system (see Nebular Theory). 'J'he moon may 
have been formed from the Earth in a similar manner, but the 
theory of tidal friction suggests the elongation of the Earth along 
an equatorial axis to form a pear-shaped figure, and that in the 
course of time the protuberance shot off to form the Moon 
(see Tide). The age of the Earth has been investigated from 
several directions, as have also associated questions related to 
climatic changes, internal temperature, orientation of the land 
and water (permanence of oceans and continents), &c. These 
problems are treated in the articles Geology and Geography. 

EARTH, FIGURE OF THE. 'I'lie determination of the figure 
of the eartli is a problem of the highest importance in astronomy, 
inasmuch as the diameter of the earth is the unit to whi(!h all 
celestial distances must be referred. 

Historical. 

Reasoning from the uniform level appearance of the horizon, 
the variations in altitude of the circumpolar stars as one travels 
towards the north or south, the disappearance of a ship standing 
out to sea, and perhaps other phenf)mena, the earliest astrono- 
mers regarded the earth as a sphere, and they endeavoured 
to ascertain its dimensions. Aristotle relattfs that the mathema- 
ticians had found the circumference to be 400,000 stadia (about 

46.000 miles). But Eratosthenes (r. 250 b.c.) appears to have 
been the first who entertained an accurate idea of the principles 
on which the determination of the figure of the earth really dc- 
jjends, and attempted to reduce, them to practice. His results 
were very inaccurate, but his method is the same as that which is 
followed at tht? j)resent day— depending, in fact, on the comparison 
of a line measured on the eartlvs surface w'ith the corresponding 
arc of the heavens, lie obs(!rved that at Syene in tapper Egypt, 
on the day of the summer solstice, the sun was exactly vertical, 
whilst at Alexandria at the same, season of the year its zenith 
distiince was 7^^ 12', or one-fiftietli of the cireumferemte of a 
circle. He assumed that these places were on the. same meridian ; 
and, reckoning their distance apart as 5000 stadia, he inferred 
that the. circumference of the earth w’as 250,000 stadia (about 

29.000 miles). A similar attempt was made by Posidonius, who 
adopted a method wliicli differed from that of Eralosliienes only 
in using a star instead of the sun. lie obtained 240,000 stadia 
(about 27,600 miles) for the circumference. Ptolemy in his 
Geography assigns the length of tlic degree as 500 stadia. 

The Arabs also investigated the (juestion of the earth’s mag- 
nitude. The caliph Abdallah al Mamun (a.i>. 814), having fixed 
on a spot in the plains of Mesopotamia, dcspatcheil one company 
of astronomers northwards and another southwards, measuring 
the journey by rods, until each found the altitude of the pole 
to liave changed one degree. But the result of this measurement 
docs not appear to have been ven' satisfactory. From this 
time the subject seems to have attracted no attention until about 
1500, when Jean Fernel (1407-1558), a Frenchman, measured 
a distance in the direction of the meridian near Paris by count- 
ing the number of revolutions of the wheel of a carriage. His 
astronomical observations were made witl\ a triangle used as a 
quadrant, and his resulting length of a degree was very near the 
truth. 

Willebrord Snell ^ substituted a chain of triangles for actual 
linear measurement. He measured his base line on the frozen 
surface of the meadows near Leiden, and measured the angles of 
his triangles, which lay between Alkmaar and Bergen -op- Zoom, 
with a quadrant and semicircles. He took tiie precaution of 

J Kratosthenes liatavm. sen de tevrae ambitm vera quantitate 
suscitatm, a Willebtordn Sncllio. Luf^duni-JJatavorum (1617). 
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comparing his standard with that of the French, so that his 
result was expressed in toises (the length of the toise is about 
6*39 English ft.). The work was recomputed and reobserved 
by P. von Musschenbroek in 1729. In 1637 an Englishman, 
Richard Norwood, published a determination of the figure of the 
earth in a volume entitled The Seaman's Practice^ contayning 
a FundafneniaU Probleme in Navigation experimentally verified, 
namely, toieching the Compasse of the Earth and Sea and the 
quantity of a Degree in our English Measures, He observed on 
the 11th of June 1633 the sun’s meridian altitude in London 
as 62^ 1*, and on the 6th of June 1635, his meridian altitude 
in York as 59^ 33'. He measured the distance between these 
places partly with a chain and partly by pacing. By this means, 
through compensation of errors, he arrived at 367,176 ft. for the 
degree — a very fair result. 

The application of the telescope to angular instruments was 
the next important step. Jean Picard was the first who in 1669, 
with the telescope, using such precautions as the nature of the 
operation requires, measured an arc of meridian. He measured 
with wooden rods a base line of 5663 toises, and a second or base 
of verification of 3902 toises ; his triangulation extended from 
Malvoisine, near Paris, to Sourdon, near Amiens. The angles 
of the triangles were measured with a quadrant furnished with 
a telescope having cross-wires. The difference of latitude of the 
terminal stations was determined by observations made with a 
sector on a star in Cassiopeia, giving 22' 55^ for the amplitude. 
The terrestrial measurement gave 78,850 toises, whence he inferred 
for the length of the degree 57,060 toises. 

Hitherto geodetic observations had been confined to the 
determination of the magnitude of the earth considered as a 
sphere, but a discovery made by Jean Richer (d. 1696) turned 
the attention of mathematicians to its deviation from a spherical 
form. This astronomer, having been sent by the Academy of 
Sciences of Paris to the island of Cayenne, in South America, 
for the purpose of investigating the amount of astronomical 
refraction and other astronomical objects, observed that his 
clock, which had been regulated at Paris to beat seconds, lost 
about two minutes and a half daily at Cayenne, and that in order 
to bring it to measure mean solar time it was necessary to shorten 
the pendulum by more than a line (about of an in.). This 
fact, which was scarcely credited till it had been confirmed by 
the subsequent observations of Varin and Desdiayes on the coasts 
of Africa and America, was first explained in the third book of 
Newton’s Principia, who showed that it could only be referred 
to a diminution of gravity arising either from a protuberance of 
the equatorial parts of the earth and consequent increase of the 
distance from the centre, or from the counteracting effect of the 
centrifugal force. About the same time (i673)appeared Christiaan 
Huygens’ De Horologia Oscillatorio, in which for the first time 
were found correct notions on the subject of centrifugal force. 
It does not, however, appear that they w^ere applied to the 
theoretical investigation of the figure of the earth before the 
publication of Newton’s Principia. In 1690 Huygens published 
his De Causa Gravitatis, which contains an investigation of the 
figure of the earth on the supposition that the attraction of eveiy 
particle is towards the centre. 

Between 1684 and 1718 J. and D. Cassini, starting from 
Picard’s base, carried a triangulation northwards from Paris 
to Dunkirk and southwards from Paris to Collioure. They 
measured a base of 7246 toises near Perpignan, and a somewhat 
shorter base near Dunkirk ; and from the northern portion of 
the arc, which had an amplitude of 2® 12' 9", obtained for the 
length of a degree 56,960 toises ; while from the southern portion, 
of which the amplitude was 6® i8' 57'', they obtained 57,097 
toises. The immediate inference from this was that, the degree 
diminishing with increasing latitude, the earth must be a prolate 
spheroid. This conclusion was totally opposed to the theoretical 
investigations of Newton and Huygens, and accordingly the 
Academy of Sciences of Paris determined to apply a decisive 
test by the measurement of arcs at a great distance from each 
other— one in the neighbourhood of the equator, the other in a 
high latitude. Thus arose the celebrated expeditions of the French 


academicians. In May 1735 Louis Godin, Pierre Bouguer and 
Charles Marie de la Condamine, under the auspices of Louis XV., 
proceeded to Peru, where, assisted by two Spanish officers, after 
ten years of laborious exertion, they measured an arc of 3® 7', 
the northern end near the equator. The second party consisted 
of Pierre Louis Moreau de Maupertuis, Alexis Claude Clairault, 
Charles Etienne Louis Camus, Pierre Charles Lemonnier, and 
Reginaud Outhier, who reached the Gulf of Bothnia in July 1736 ; 
they were in some respects more fortunate than the first party, 
inasmuch as they completed the measurement of an arc near the 
polar circle of 57' amplitude and returned within sixteen months 
from the date of their departure. 

'Fhe measurement of Bouguer and De la Condamine was 
executed with great care, and on account of the locality, as well 
as the manner in which all the details were conducted, it has 
always been regarded as a most valuable determination. The 
sou them limit was at Tarqu i , the northern at Co tchesqui. A base 
of 6272 toises was measured in the vicinity of Quito, near the 
northern extremity of the arc, and a second base of 5260 toises 
near the southern extremity. The mountainous nature of the 
country made the work very laborious, in some cases the differ- 
ence of heights of two neighbouring stations exceeding 1 mile ; 
and they had much trouble with their instruments, those with 
which they were to determine the latitudes proving untrust- 
worthy. But they succeeded by simultaneous observations of 
the same star at the two extremities of the arc in obtaining very 
fair results. I'he whole length of the arc amounted to 176,945 
toises, while the difference of latitudes was 3® 7 ' 3*". In consequence 
of a misunderstanding that arose between Dc la Condamine 
and Bouguer, their operations were conducted separately, 
and each wrote a full account of the expedition. Bouguer’s 
book was published in 1749 ; that of De la Condamine in 1751. 
The toise used in this measure was afterwards regarded as 
standard toise, and is always referred to as the Toise of Peru, 

The party of Maupertuis, though their work was quickly 
despatched, had also to contend with great difficulties. Not 
being able to make use of the small islands in the (lulf of Bothnia 
for the trigonometrical stations, they were forced to penetrate 
into the forests of Lapland, commencing operations at Tornea, 
a city situated on the mainland near the extremity of the gulf. 
From this, the southern extremity of their arc, they carried a 
chain of triangles northward to the mountain Kittis, which they 
selected as the northern terminus. The latitudes were determ ined 
by observations with a sector (made by George Graham) of the 
zenith distance of a and 8 Draconis. The base line was measured 
on the frozen surface of the river Tomea about the middle of the 
arc ; two parties measured it separately, and they differed by 
about 4 in. The result of the whole was that the difference of 
latitudes of the terminal stations was 57' 29''‘6, and the length 
of the arc 55,023 toises. In this expedition, as well as in that to 
Peru, observations were made with a pendulum to determine 
the force of gravity ; and these observations coincided with the 
geodetic results in proving that the earth was an oblate and not 
prolate spheroid. 

In 1740 was published in the Paris Memoires an account, by 
Cassini de Thury, of a remeasurement by himself and Nicolas 
l^rouis de Lacaille of the meridian of Paris. With a view to 
determine more accurately the variation of the degree along the 
meridian, they divided the distance from Dunkirk to Collioure 
into four partial arcs of about two degrees each, by observing the 
latitude at five stations. The results previously obtained by 
J. and D. Cassini were not confirmed, but, on the contrary, 
the length of the degree derived from these partial arcs showed 
on the whole an increase with an increasing latitude. Cassini 
and Lacaille also measured an arc of parallel across the mouth 
of the Rhone. The difference of time of the extremities was 
determined by the observers at either end noting the instant 
of a signal given by flashing gunpowder at a point near the 
middle of the arc. 

While at the Cape of Good Hope in 1752, engaged in various 
astronomical observations, Lacaille measured an arc of meridian 
of I® 13' 17'", which gave him for the length of the degree 57,037 
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toises— an unexpected result^ which has led to the remeasurement 
of the arc by Sir Thomas Maclear (see Geodesy). 

Passing over the measurements made between Rome and 
Rimini and on the plains of Piedmont by the Jesuits Ruggiero 
Giuseppe Boscovich and Giovanni Battista Beccaria, and also the 
arc measured with deal rods in North America by Charles Mason 
and Jeremiah Dixon, we come to the commencement of the 
English triangulation. In 1783, in consequence of a representa- 
tion from Cassini de Thury on the advantages that would accrue 
from the geodetic connexion of Paris and Greenwich, General 
William Roy was, with the king’s approval, appointed by the 
Royal Society to conduct the operations on the part of England, 
Count Cassini, M^chain and Dclambre being appointed on the 
French side. A precision previously unknown was attained 
by the use of Ramsden’s theodolite, which was the first to make 
the spherical excess of triangles measurable. The wooden rods 
with which the first base was measured were replaced by glass 
rods, which were afterwards rejected for the steel chain of 
Ramsden. (For further details sec Account of the Trigonometrical 
Survey of England and Wales.) 

Shortly after this, the National Convention of France, having 
agreed to remodel their system of weights and measures, chose for 
their unit of length the ten-millionth part of the meridian 
quadrant. In order to obtain this length precisely, the re- 
rneasurement of the French meridian was resolved on, and 
deputed to J. B. J. Delambre and Pierre Franyois Andr6 Mechain. 
The details of this operation will be found in the Base du sysiemc 
metrique decimale. Tlie arc was subsequently extended by 
Jean Baptiste Biot and Dominique Franyois Jean Arago to 
the island of Iviza. Operations for the connexion of England 
with the continent of Europe were resumed in 1821 to 1823 by 
Henry Katcr and Thomas Frederick Colby on the English side, 
and F. J. D. Arago and (Claude Louis Mathieu on the French. 

The publication in 1838 of Friedrich Wilhelm Bessel’s Grad- 
messung in Osipreussen marks an era in the science of geodesy. 
Here we find the method of least squares applied to the cal- 
culation of a network of triangles and the reduction of the 
observations generally. The systematic manner in wdu’ch all 
the observations w'cre taken with the view of securing final 
results of extreme accuracy is admirable. I'he triangulation, 
which was a small one, extended about a degree and a half 
along the .shores of the Baltic in a N.N.E. direction. The 
angles were observed with theodolites of 12 and 15 in. diameter, 
and the latitudes determined by means of the transit instrument 
in the prime vertical — a method much used in Germany. 
(The base apparatus is described in the article Geode.sy.) 

The principal triangulation of Great Britain and Ireland, 
which was commenced in 1783 under General Roy, for the more 
immediate purpo.se of connecting the observatories of (jreenwich 
and Paris, had been gradually extended, under the successive 
direction of Colonel E. Williams, General W. Mudge, General 
T. F. Colby, Colonel L. A. Hall, and Colonel Sir Henry James ; 
it was finished in 1851. The number of stations is about 250. 
At 32 of these the latitudes were determined with Ramsden’s 
and Airy’s zenith sectors. The theodolites used for this work 
were, in addition to the two great theodolites of Ramsden which 
were used by General Roy and Captain Kater, a smaller theo- 
dolite of 18 in. diameter by the same mechanician, and another 
of 24 in. diameter by Messrs Troughton and Simms. Observa- 
tions for determination of absolute azimuth were made with 
those instruments at a large number of stations ; the stars 
a, 8, and A Ursae Minoris and 51 Cephei being those observed 
always at the greatest azimuths. At six of these stations the 
probable error of the result is under 0-4'', at twelve under 0'5*’, 
at thirty-four under 0*7" : so that the absolute azimuth of the 
whole network is determined with extreme accuracy. Of the 
seven base lines which have been measured, five were by means 
of steel chains and two with Colby’s compensation bars (see 
Geodesy). The triangulation was computed by least squares. 
The total number of equations of condition for the triangulation 
is 920 ; if therefore the whole had been reduced in one mass, as 
it should have been, the solution of an equation of 920 unknown 


quantities would have occurred as a part of the work. To 
avoid this an approximation was resorted to ; the triangulation 
was divided into twenty-one parts or figures; four of these, 
not adjacent, were first adjusted by the method explained, and 
the corrections thus determined in these figures carried into 
the equations of condition of the adjacent figures, 'fhe average 
number of equations in a figure is 44 ; the largest equation 
is one of 77 unknown quantities. The vertical limb of Airy’s 
zenith sector is read by four microscopes, and in tlie complete 
observation of a star there are 10 micrometer readings and 12 
level readings. The instrument is portable; and a complete 
determination of latitude, affected with the mean of the declina- 
tion errors of two stars, is effected by two micrometer readings 
and four level readings. The observation consists in measuring 
with the telescope micrometer the difference of zenith distances 
of two stars which cross the meridian, one to the north and 
the other to the south of the observer at zenith distances which 
differ by not much more than 10' or 1 5', the interval of the times of 
transit being not less than one nor more than twenty minutes. 
The advantages are that, with simplicity in the construction of the 
instrument and facility in the manipulation, refraction is elimi- 
nated (or nearly so, as the stars are generally selected within 
25® of the zenith), and there is no large divided circle. The 
telescope, which is counterpoised on one side of the vertic.iil 
axis, has a small circle for finding, and there is also a small 
horizontal circle. This instrument is universally used in 
American geodesy. 

The principal work containing the methods and n^sults of these 
operations was i>nblished in 1S58 with the title *' Ordnance Trigono- 
metrical Survey of Great Britain and Ireland. Account of llic! 
ohstTvations and calculations of the principal triangulation and of 
the figure, dimension.s and mean sj>e.cific gravity of the earth as 
derived therefrom. Drawn up by Captain Alexander Ro.ss Clarke, 
K.E., F.R.A.S., under tlic direction of T-ieut.-Colonel H. James, 
R.l*^., F.R.S., M.R.l.A., Ax.” A .supplement appeared in 1862; 
” ExtenvSion of tJie Triangulation of the Ordnance Survey into 
France and Belgium, with the measurement of an arc of parallel in 
52"’ N. from Valentia in Ireland to Mount Kemmel in Bcrlgium. 
i*ubli.sbed by . . . Col. Sir Henry Janies.” 

Extensive openilions for sunxying India and determining 
the figure of the earth were commenced in 1800. Colonel W. 
Lambton started the great meridian arc at Riinnae in latitude 
8° 9', and, following generally the methods of the English .survey, 
he carried his triangulation as far north as 20'’ 30'. The work 
w^as continued by Sir George (then Captain) Everest, who carried 
it to the latitude of 29° 30'. Two admirable volumes by Sir 
George Everest, published in 1830 and in 1847, give the details 
of tliis undertaking. 'J'he survey was afterwards pro.scculed by 
Colonel T. T. Walker, R.E., who made valuable contributions 
to geodesy. The working out of the Indian chains of triangle 
by the method of least squares presents peculiar difficulties, 
but, enormous in extent as the work was, it has been thoroughly 
carried out. The ten base lines on which the survey depends 
were measured with Colby’s compensation bars. 

The survey is detailed in eighteen volumes, published at Dehra 
Dun, and entitled Account of the Operations of the Great Trigono- 
metrical Survey of India. Of these the first nine were piibli.shed 
under the direction of Colonel Walker ; and the remainder by 
Colonels Slrahan and St G. C. (iore. Major S. G. Hurrard and others. 
Vol. i., 1870, treats of the base lines ; vol. ii., 1870. history and general 
descriptions of the. principal triangulation and of its reduction ; 
vol. v., 1870, pendulum operations (Captains 7 '. 1*. Basevi and W. T. 
Heavi.side): vols. xi., 1890, and xviii., looO, latitudes; vols. ix., 1883, 
X., 1887, XV., 1893. longitudes ; vol. xvii., 1901, the Indo-European 
longitude- arcs from Karachi to fireenwich. The other volumes con- 
tain the triangulations. 

In i860 Friedrich Georg Wilhelm Struve published his Arc du 
meridien de .^5® 20' entre le Danube ei la Met Glaciale mesure 
depuis jSj 6 jusqu'en The latitudes of the thirteen astro- 

nomical stations of this arc were determined partly with vertical 
circles and partly by means of the transit instrument in the prime 
vertical. The triangulation, a great part of which, however, 
is a simple chain of triangles, is reduced by the method of least 
squares, and the probable errors of the resulting distances of 
parallels is given ; the probable error of the whole arc in length 
is =*=6-2 loises. Ten base lines were measured. The sum of the 
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lengths of the ten measured liases is 29,863 toises, so that the 
average length of a base line is 19,100 ft. The azimuths were 
observed at fourteen stations. In high latitudes the determina- 
tion of the meridian is a matter of great difficulty ; nevertheless 
the azimuths at all the northern stations were successfully 
determined, — the probable error of tlie result at Fuglenaes being 
± o''- 53 - 

Before proceeding with the modem developments of geodetic 
measurements and their application to the figure of the earth, 
we must discuss the “ mechanical theory,” which is indispensable 
for a full understanding of the subject. 

Mechanical Theory, 

Newton, by applying his theory of gravitation, combined 
with the so-called centrifugal force, to the earth, and assuming 
that an oblate ellipsoid of rotation is a form of equilibrium for 
a homogeneous fluid rotating with uniform angular velocity, 
obtained the ratio of the axes 229 : 230, and the law of variation 
of gravity on the surface A few years later Huygens published 
an investigation of the figure of the earth, supposing the attrac- 
tion of every particle to be towards the centre of the earth, 
obtaining as a result that the proportion of the axes should be 
578:579. Jn 1740 Colin Maclaurin, in his De rausa physica 
fluxus vi refluxus marts, demonstrated that the oblate ellipsoid 
of revolution is a figure which satisfies the conditions of equi- 
librium in the case of a revolving homogeneous fluid mass, whose 
particles attract one another according to the law of the inverse 
square of the distance ; he gave the equation connecting the 
ellipticity with the proportion of the centrifugal force at the 
equator to gravity, and determined the attraction on a particle 
situated anywhere on the surface of such a body. In 1743 
Clairault puldished his Theorie de la fif>ure de la terre, which 
contains a remarkable theorem (“ Clairault’s Theorem ”), estab- 
lishing a relation between the ellipticity of the earth and the 
variation of gravity from the equator to the poles. Assuming 
that tlie earth is composed of concentric ellipsoidal strata having 
a common axis of rotation, each stratum homogeneous in itself, 
but the ellipticities and densities of the successive strata var>dng 
according to any law, and that the superficial stratum has the 
same form as if it were fluid, he proved that 

fi ^ 

where /*, f;' are the amounts of gravity at the equator and at 
the pole respectively, r the ellipticity of the meridian (or “flatten- 
ing "), and /;/ the ratio of the centrifugal force at the equator to g. 
Jlc also proved that the increase of gravity in proceeding from 
the equator to the poles is as the square of the sine of the latitude, 
'riiis, tjiken with the former theorem, gives the means of deter- 
mining the earth's ellipticity from observation of the relative 
force of gra\ ity at any two plac(^s. P. S. T.aplace, who devoted 
much attention to the subject, remarks on Clairault’s work that 
“ the importanc'e of all his results and the elegance with w'hich 
they are presented place this work amongst the most beautiful 
of mathematical product ions ” (Isaac Todhunter’s History of the 
Mathematical Theories of Attraction and the Figure of the Earth, 
vol. i. p. 229). 

The problem of the figure of the earth treated as a question 
of mechanics or hydrostatics is one of great difficulty, and it 
would be quite impracticable but for the circumstance that 
the surface differs but little from a sphere. In order to express 
the forces at an\' point of the body arising from the attraction 
of its particles, the form of the surface is required, but this form 
is the ^'ery one which it is the object of the investigation to 
discover ; hence the complexity of the subject, and even wdth 
all the present resources of mathematicians only a partial and 
imperfect solution can he obtained. 

We may here briefly indicate the line of n^asoning by winch sonic 
of the int)st important results may lx* obtained. If X, Y, Z be the 
components parallel to three rectangular axes of the forces acting 
on a particle of a fluiil mass at the point jr, y, -s, then, p l>cing the 
pressure there, and /> tlic density, 

dp^f^{l^dx^\dy\^Zdz)\ 


and for equilibrium the necessary conditions are, that p{Xdx + 
Y//y + Zrfjf) be a complete differential, and at the free surface Xdx-^- 
Ydy -i Zdzss^o. This equation implies that the resultant of the forces 
is normal to the surface at every point, and in a homogeneous fluid 
it is obviously the differential equation of all surfaces of equal pres- 
sure. If the fluid be heterogeneous then it is to be remarked that for 
forces of attraction according to the ordinary law of gravitation, 
if X, Y, Z be the components of the attraction of a mass whose 
potential is V, then 

\dx +\dy-k- Zdz = ^-dx + ^dy + 

which is a complete differential. And in the case of a fluid rotating 
with uniform velocity, in which tlie so-called centrifugal force enters 
as a force acting on each piirticle proportional to its distance from 
the axis of rotation, the corresponding part of Xdx-vYdy-^Zdz is 
obviously a complete differential. Therefore for the forces with 
which we are now concerned X<ijr+ + where U is some 

function of x, y, z, and it is necessary for equilibrium that dp = pdV 
lx: a complete diflerential ; that is, p must be a function of U or a 
function of p, and so also p a function of IJ . So that o is the 
diilcrcntical equation of surfaces of equal jiressure and den.sity. 

We may now show that a homogeneous fluid mass in the form of 
an oblate 'e11ip.soid of revolution having a uniform velocity of rotation 
can lie in equilibrium. It may be proved that the attraction of the 
ellipsoid ;r*+y*+-8r“(n-e®) - c“(i +c *0 Upon a particle P of its mass at 
A', y, z has for components 

X= - i\x, Y - - Ay, Z= -Cz, 

where 



and the constant of attraction. Besides the attraction of the ma.ss 
of tlie ellipsoid, the centrifugal force at 1’ has for components 
4A'«“, +yw*‘, o; then the condition of fluid equilibrium is 
(.‘\ • u-)xdx ‘I (A -- (a^)ydy + Czdz=i>^ 
which by integral ion gives 

(A - 1 y'^) I CV’= constant. 

This is the equation of an ellipsoid of rotation, and thcrefon? rlie 
equilibrium is possible. The equation coincides with that of the sur- 
face of the fluid ma.ss if wc make 


which gives 


A * co«=C/(i ^ c«). 


nrk"p 


3 +i: 


tan-^ 


c ■ 




In the case of the eartli, which is nearly spherical, we obtain b\' 
expanding the expre.ssion for w- in powers of c-, rejecting the higher 
powers, and remarking that the ellipticity Ci=4c“, 
w727rA‘Vs=4e7i5= 8 C/ 15 . 

Now if w be the ratio of the centrifugal force to the int':-nsity of 
gravity at the equator, and a.~r(i • e), then 

tn ~ aw^ll7rk“pa, w727r/f'-/*~ 5WZ. 

In tlu; case of the earth it is a matter of observation tliat 
w — 1/289, hence the ellipticity 

5^/4^1/231. 

so that the ratio of the axes on the supposition of a homogeneous 
fluid earth is 250 : 2:{j, as stated by Newton. 

Now, to come to the case of a heterogeneous fluid, we shall assume 
that its surfaces of equal density are spheroids, concentric and 
having a common axis of rotation, and that the ellipticity of these 
surfaces varies from the centre to the outer .surface, the density also 
varying. In other words, the Ixxly is composed of homogeneous 
spheroidal shells of variable den.sity and clJi])ticity. On this sup- 
position we shall express the attraction of the mass upon a particle in 
its intcTior, and then, taking into account the centrifugal force, form 
the equation expressing the condition of fluid equilibrium. The 
attraction of the homogeneous s])heroui x^-^y~+z'^{i i- 2 tf)=c-(i 4 2tf). 
w'here c is the ellipticity (of wliich the square is neglected), on an 
internal particle, whose co-ordinates arc x—f^ z=hy has for its 
X and z components 


X'=: - f.irkyf(i - ‘ie), Z'-r - lirkyh(i + fc), 
tlie Y component being of course zero. Hence we infer that the at- 
traction of a .shell whose inner surface has an ellipticity e, and its 
outer surface an ellipticity e 4 de, the density being p, is expressed by 

rfX'= d 7 /= Pt^k^phde, 

To apply this to our heterogeneous spheroid ; if we put r, for the 
semiaxis of that surface of equal den.sity on wdiich is situated the 
attracted point P, and for the semiaxis of the outer surface, the 
attraction of that portion of the body u hich is exterior to P, namely, 
of all the shells wdiidi enclose P, has for components 
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both e and p being functions of c. Again the attraction of a homo* 
gencous sphoroid of density p on an cxUrnal point h lias the 
components 

X* = - + 2 e) - 

Z- u: - jf S( I + 2<?) - . 

where X---g(4A- -/*)/*'*. V =:= f(2A* - 3/*)/r*, and 


Now ^ being considered a function of r, we can at once express the 
attraction of a shell (density p) contained between tlie surface defined 
by + rff , c + de and that defined by c, e upon an external i^int ; the 
dificrentials with respect to viz. efX" must then be integrated 
with p under the integral sign as being a function of c. The Integra* 
tion will extend from c -o to c;. Thus the components of the 
attraction of theTieterogcneous spheroid upon a particle witliin its 
mass, whose co-ordinates are /, o, A, arc 


X= -iirK 4 U%d{i?(i + 2 e)) </«*], 

*- Jo Jo J<‘1 


Z- 


We take into account the rotation of the earth by adding thcr centri- 
fugal force f(d-—V to X. Now, the surface of constant density upon 
which the point /, o, h is situated gives (i - 2c)/d/ I hdh—o ,* and the 
condition of ecpiilibrium is that (X + F)<//-f Z/fA=o. Therefore, 


(Xh-F)A=.Z/(i - 2 <f), 

which, neglecting small cpian titles of the order e- and putting 
«®/“ = 4ir“A‘'*, gives 


^ !'^(i + 2«)l - ppd(e<*) yT- 

Here we must now put c for c,, c for r ; and t f 2 p under the first 
integral sign may be replaced by unity, since small quantities of the 
second order are neglected. Two differentiations lead us to the 
following very important differential equation (CUirault) : 
dh ^ ‘ipc- de ( 2 p/; 6'\ 


When p is expressed in terms of c, this equation can be integrated. 
We infer then that a rotating spheroid of very small ellipticity, com- 
posed of fluid homogeneous strata such as we have specified, will be 
rn equilibrium ; and wln^n the law of the density is expressed, the 
law of the corresponding ellipticities wdll follow. 

Tf we put M for the mass of the spheroid, then 

4 <)| ; and 

and ])utting c r„ in the equation expressing the condition of equili- 
brimii, we find 

M(2e - ») =^ir. —ij^pdiec^). 

MaJving these sub.stitutions in the expre.ssions for the forces at the 
surface, and putting r/c - 1 - c (hlc)'\ we g<;t 


G c.os 0= i T - -w + I -m 

^ ac \ 2 \ 2 

. , MA® f 3/5 

G sin 0= { i [-e m -j- ( * m 

rtc I 2 V2 




Here G is gravity in the latitude 0, and a the radius of the equator. 
Since 


.sec0=;(r//){i+c4(6'A®A*®)}, 


an expression which contains the theorems we have referred to as 
discovered by Clairault. 

The theor>^ of the figure of the earth as a rotating ellipsoid has 
been especially investigated by Laplace in his Mccanique celeste. 
The principal English w'orks are : — Sir George Airy, Mathematical 
Tracts^ a lucid treatment without the use of Laplace's coefficients ; 
Archdeacon Pratt's Atlractions and J^iqtirc of the Earth ; and 
O'Brien’s Mathematical Tracts ; in the last tw^o Laplace's coefficients 
are used. 

In 1845 Sir G. G. Stokes {Camb. Trans, viii. ; sec also Camb, 
Dub. Math. Journ., 1849, iv.) proved that if the external form 
of the sea--imag:ined to percolate the land by canals— be a 
spheroid with small ellipticity, then the law of gravity is that 
w’hich we have shown above ; his proof required no assumption 
as to the ellipticity of the internal strata, or as to the pa.st or 
present fluidity of the earth. This investigation admits of being 
regarded conversely, viz. as determining the elliptical form of 
the earth from measurements of gravity : if G, the observed 
value of gravity in latitude </!>, be expressed in the form 
(5 = g(i+/fsin-«/>), where g is the value at the equator and 
a coefficient. In this investigation, the square and higher powers 


of the ellipticity are neglected ; the solution was completed 
by F. R. Ilelmert with regard to the square of the elliplicily, 
who showed that a term wdlh sin'‘^2</j appeared (see Hclmert, 
Geoddsie, ii. 83). For the coefficient of this term, the gravity 
measurements give a small but not sufficiently certain value ; 
we therefore assume a value which agrees best with the hypothesis 
of the fluid state of the entire earth ; this assumption is well 
supported, since even at a depth of only 50 km. tlie pressure of 
the superincumbent crust is so great that rocks become plastic, 
and behave approximately as fluids, and eonsequentl\' the crust 
of the earth floats, to some extent, on the interior (even though 
this may not be fluid in the usual sense of the word). 'J'his is 
the geological theory of “ isostasis (cf. Gkology) ; it agrees 
with the results of measurements of gravity (vide inlra)^ and was 
brought forward in the middle of the 19th century by ]. 11. 
Pratt, who deduced it from observations made in India. 

The sin-2*/> term in the expression for (J, and the corresponding 
deviation of the meridian from an ellipse, have been analytically 
established by Sir G. H. Darwin and E. Wiechert ; earlier and 
less complete investigations were made by Sir G. B. Airy and 
O. Callandreau. In consequence of the sin“2f/» term, two para- 
meters of the level surfaces in the interior of the earth are to be 
determined ; for this purpose, Darwin develops two diflereiitial 
equations in the place of the one by Clairault. By assuming 
Roche’s law for the variation of the density in the interior of tlie 
Earth, viz. - /t’(G'^i)", h being a coefficient, it is shown that 
in latitude .15", the meridian is depressed about 3! metres from 
the ellipse, and the coefficient of the tenn sin‘''v> i sin-2«/») 

is - 0-0000295. According to Wiechert the earth is composed 
of a kernel and a shell, the kernel being composed of material, 
chiefly metallic iron, of density near 8-2, and the shell, about 
900 miles thick, of silicates, ^:c., of density about 3 2. On this 
assumption the depression in latitude 45" is 2i| metres, and the 
coefficient of sin-</>cos‘-</> is, in round iiiimbens, -0-0000280.' 
To this additional term in the formula for G, there corre.sponds 
an extension of Clairaull’s formula for the calculation of the 
flattening from /i with terms of the higher orders ; tljis wa.s first 
accomplislufd by Helmert. 

For a long time the assumption of an ellipsoid with three 
unequal axes has been held possible for the figure of the earth, in 
consequence of an important theorem due to K. Ci. Jacobi, who 
[proved that for a homogeneous fluid in rotatirm a spheroid is not 
the only form of equilibrium ; an ellipsoid rotating round its 
least axis may with certain proportions of the axes and a certain 
lime of revolution be a form of equilibrium.-' It has been objected 
to the figure of tliree unequal axes that it does not .satisfy, in 
the proportions of the axes, the conditions brought out in 
Jacobi’s theorem (/::«'■ i \/2). Admitting this, it has to be 
noted, on the other hand, that Jacolii's theorem con tern jilates a 
homogeneous fluid, and this is certjiinly far from the actiuil 
condition of our globe ; indeed the irregular distribution of 
continents and oceans suggests the possibility of a sensible 
divergence from a perfect surface 01 revolution. We may, 
however, assume the ellipsoid with three unequal axes to be an 
interpolation form. More plausible forms are little adapted for 
compulation.’^ Consequently we now generally take tlie* ellipsoid 
of roUition as a basis, especially so because measurements of 
gravity have shown that the deviation from it is but trifling. 

Local A Ur action. 

In speaking of the figure of the earth, we mean the surface 
of the sea imagined to percolate the continents by canals, 'fhat 

^ O. Callundrcciii. “ iNlrnioin- siir la Ihrorir* do la figiin- dcs 
])lan6tes,’’ Ann. ohs. dc Paris (t 88()) ; G. H. Darwin, ** Thcr 'f heory 
of the Figure of tiu- Earth carried to tJa* Second Order of Small 
Quantities," Mon. Not. P.A.S., i8qq: E. Wiechert, “Cher die 
Massenvcrteilung im Innern der Krcle." Nach. d. kon. (i. d. H’. za 
Gott., 1807. * See I. Todhimtcr. Proc. Poy. .Sot 1870. 

® j. H. leans. " On the ViVjrations and Stability ol a Gravitatirur 
Planet," Proc. Roy. Soc. vol. 71 : G. H. Darwin, " On the Figiin^ 
and Stability of a liquid .Satellite," Phil. Trans. 2of», p. lOi; A. H. 
l2>ve, " The Gravitational Stability of the harth," Phil. Trans. 207, 
p. 237 ; Proc. Roy. Soc. vol. 80. 
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this surface should turn out, after precise measurements, to be 
exactly an ellipsoid of revolution is a priori improbable. Al- 
though it may be highly probable that originally the earth was 
a fluid mass, yet in the cooling whereby the present crust has 
resulted, the actual solid surface has been left most irregular 
in form. It is clear that these irregularities of the visible surface 
must be accompanied by irregularities in the mathematical 
figure of the earth, and when we consider the general surface 
of our globe, its irregular distribution of mountain masses, 
continents, with oceans and islands, we are prepared to admit 
that the earth may not be precisely any surface of revolution. 
Nevertheless, there must exist some spheroid which agrees very 
closely with the mathematical figure of the earth, and h^ the 
same axis of rotation. We must conceive this figure as exhibiting 
slight departures from the spheroid, the two surfaces cutting 
one another in various lines ; thus a point of the surface is 
defined by its latitude, longitude, and its height above the 
“ spheroid of reference.^* Calling this height N, then of the 
actual magnitude of this quantity we can generally have no 
information, it only obtrudes itself on our notice by its variations. 
In the vicinity of mountains it may change sign in the space 
of a few miles ; N being regarded as a function of the latitude 
and longitude, if its differential coefficient with respect to the 
former be zero at a certain point, the normals to the two surfaces 
then will lie in the prime vertical ; if the differential coefficient 
of N with respect to the longitude be zero, the two normals will 
lie in the meridian ; if both coefficients are zero, the normals 
will coincide. The comparisons of terrestrial measurements with 
the corresponding astronomical observations have always been 
accompanied with discrepancies. Suppose A and B to be two 
trigonometrical stations, and that at A there is a disturbing force 
drawing the vertical through an angle S, then it is evident that 
the apparent zenith of A will be really that of some other place 
A', whose distance from A is r/J, when r is the earth’s radius ; 
and similarly if there be a disturbance at B of the amount 
the apparent zenith of B will be really that of some other place 
B', whose distance from B is r^'. Hence we have the discrepancy 
that, while the geodetic measurements deal with the points 
A and B, the astronomical observations belong to the points 
A', B'. Should be equal and parallel, the displacements 
AA', Bir will be equal and parallel, and no discrepancy will 
appear. The non-recognition of this circumstance often led 
to much perplexity in the early history of geodesy. Suppose 
that, through the unknown variations of N, the probable error 
of an observed latitude (that is, the angle between the normal 
to the mathematical surface of the earth at the given point 
and that of the corresponding point on the spheroid of reference) 
Iw t, then if we compare two arcs of a degree eAch in mean 
latitudes, and near each other, say about five degrees of latitude 
apart, the probable error of the resulting value of the ellipticity 
will be approximately ± c being expressed in seconds, 
so that if c be so great as 2" the probable error of the resulting 
ellipticity will he greater than the ellipticity itself. 

It is ncccssar>" at times to calculate the attraction of a 
mountain, and the consequent disturbance of the astronomical 
zenith, at any point within its influence. The deflection of the 
plumb-line, caused by a local attraction whose amount is k 'AS, 
is measured by the ratio of to the force of gravity at the 
station. Expressedin seconds, the deflection A is 
A = 12^447. \ 5 /,). 

where p is the mean density of the earth, 5 that of the attracting 
mass, and A=y 3 r in which dv is a volume element of the 
attracting mass within the distance s from the point of deffection, 
and X the projection of s on the horizontal plane through this 
point, the linear unit in expressing A l)eing a mile. Suppose, 
for instance, a table-land whose form is a rectangle of 1 2 miles by 
8 miles, having a height of 500 ft. and density half that of the 
earth ; let the observer be 2 miles distant from the middle 
point of the longer side. The deflection then is i''-472 ; but at 
I mile it increases to 2" *20. 

At sixteen astronomical stations in the English survey the 


disturbance of latitude due to the form of the ground has been 
computed, and the following will give an idea of the results. 
At six stations the deflection is under 2", at six others it is 
between 2'' and 4^", and at four stations it exceeds 4". There is 
one very exceptional station on the north coast of Banffshire, 
near the village of Portsoy, at which the deflection amounts 
to 10'', so that if that village were placed on a map in a position 
to correspond with its astronomical latitude, it would be 1000 ft. 
out of position ! There is the sea to the north and an undulating 
country to the south, which, however, to a spectator at the 
station does not suggest any great disturbance of gravity. A 
somewhat rough estimate of the local attraction from external 
causes gives a maximum limit of 5", therefore we have s'' which 
must arise from unequal density in the underlying strata in the 
surrounding country. In order to throw light on this remarkable 
phenomenon, the latitudes of a number of stations between 
Nairn on the west, Fraserburgh on the east, and the Grampians 
on the south, were observed, and the local deflections determined. 
It is somewhat singular that the deflections diminish in all 
directions, not very regularly certainly, and most slowly in a south- 
west direction, finally disappearing, and leaving the maximum 
at the original station at Portsoy. 

The method employed by Dr C. Hutton for computing the 
attraction of masses of ground is so simple and effectual that it 
can hardly be improved on. Let a horizontal plane pass through 
the given station ; let r, 6? be the polar co-ordinates of any point 
in this plane, and r, s, the co ordinates of a particle of the 
attracting mass ; and let it be required to find the attraction of 
a portion of the mass contained between the horizontal planes 
3 *-^ 0,5 -=- /p, the cylindrical surfaces r = rj, r = Kj, and the vertical 
planes 0 =^^, 0 — 0 ,^, The component of the attraction at the 
station or origin along the line o is 


m 


/'A #'’'^cos6P 




= AW»(sin<^a- sin<^,)l0K{^^+ (r® + -1- . 


By taking fo - f|, sufficiently small, and supposing h also small 
compared with r, + (as it usually is), the attraction is 

- /'i)(sin - sin <?,)////'. 

where r = I (r, + ?\j). This form suggests the following procedure. 
Draw on the contoured map a series of equidistant circles, 
concentric with the station, intersected by radial lines so disposed 
that the sines of their azimuths are in arithmetical progression. 
Then, having estimated from the map the mean heights of the 
various compartments, the calculation is obvious. 

In mountainous countries, as near the Alps and in the Caucasus, 
deflections have been observed to the amount of as much as 
30", while in the Himalayas deflections amounting to 60" were 
observ-ed. On the other hand, deflections have been ob.served 
in flat countries, such as that noted by Professor K. G. Schwelzer, 
who has shown that, at certain stations in the vicinity of Mo.scow^, 
within a distance of 16 miles the plumb-line varies 16'' in such a 
manner as to indicate a vast deficiency of matter in the underlying 
strata ; deflections of 1 o" were observed in the level regions of 
north Germany. 

Since the attraction of a mountain mass is expressed as a 
numerical multiple of ^ : /> the ratio of the density of the moun- 
tain to that of the earth, if we have any independent means of 
ascertaining the amount of the deflection, we have at once the 
ratio p : S, and thus we obtain the mean density of the earth, 
as, for instance, at Schiehallion, and afterwards at Arthur’s 
Seat. Experiments of this kind for determining the mean 
density of the earth have been made in greater numbers ; but 
they are not free from objection (see Gravitation). 

Let us now consider the perturlmtion attending a spherical 
subterranean mass. A compact mass of great density at a small 
distance under the surface of the earth will produce an elevation 
of the mathematical surface which is expressed by the formula 

where a is the radius of the (spherical) earth, fl(i - w) the distance 
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of the disturbing mass below the surface^ ft the ratio of the dis- 
turbing mass to the mass of the earth, and aO the distance of any 
point on the surface from that point, say Q, which is vertically 
over the disturbing mass. The maximum value of y is at Q, 
where it is y = afi^i-u). The deflection at the distance 
is A5=/*i#sin^i - 2ucos^ + tt2)“i{^ qj. since 0 is small, putting 
A + « = I, we have A ~ The maximum deflec- 

tion takes place at a point whose distance from Q is to the 
depth of the mass as i : J2, and its amount is 2/4/3 
If, for instance, the disturbing mass were a sphere a mile 
in diameter, the excess of its density above that of the sur- 
rounding country being equal to half the density of the 
earth, and the depth of its centre half a mile, the greatest de- 
flection would be s'', and the greatest value of y only two inches. 
Thus a large disturbance of gravity may arise from an irregularity 
in the mathematical surface whose actual magnitude, as regards 
height at least, is extremely small. 

The effect of the disturbing mass /x on the vibrations of a 
pendulum would be a maximum at Q ; if 1/ be the number of 
seconds of time gained per diem by the pendulum at Q, and tr 
the number of seconds of angle in tlie maximum deflection, then 
it may be shown that vf<r = 7 r^^jio. 

The great Indian survey, and the attendant measurements of 
the degree of latitude, gave occasion to elaborate investigations 
of the deflection of the plumb-line in the neighlxnirhood of the 
high plateaus and mountain chains of Central Asia. Archdeacon 
Pratt (Phil, Trans,, 1855 and 1857), in instituting these investiga- 
tions, took into consideration the influence of the apparent 
diminution of the mass of the earth’s crust occasioned by the 
neighbouring ocean-basins ; he concluded that the accumulated 
masses of mountain chains, &c., corresponded to subterranean 
mass diminutions, so that over any level surface in a fixed depth 
(perhaps 100 miles or more) the masses of prisms of ecjiial section 
are equal. This is supported by the gravity measurements at 
More in the Himalayas Jit a height of 4696 metres, which showed 
no deflection due to the mountain chain (Phil. Trans,, 1871 ; 
more recently, H. A. Faye (Compt, rend,, 1880) arrived at the 
same conclusion for the entire continent. 

This compensation, however, must only be regarded as a general 
principle ; in certain cases, the compensating masses show marked 
horizontal displacements. Further investigations, especially of 
gravity measurements, will undoubtedly establish other im- 
portant facts. Colonel S. (j. Burrard has recently recalculated, 
with the aid of more exact data, certain Indian deviations 
of the plumb-line, and has cstal^lished that in the region 
south of the Himalayas (lat. 24*^) there is a subterranean per- 
turbing mass. The extent of the compensation of the high 
mountain chains is difficult to recognize from the latitude 
observations, since the same effect may result from different 
causes ; on the other hand, observations of geographical longi- 
tude have established a strong compensal ion. • 


Meridian Arcs, 


The astronomical stations for the measurement of the degree 
of latitude will generally lie not exactly on the same meridian ; 
and it is therefore necessary to calculate the arcs of meridian 
M which lie between the latitude of neighbouring stations. If 
S be the geodetic line calculated from the triangulation with the 
astronomically determined azimuths a, and a.,, then 


,, COSO f , . .. 

M ~ S-— / I + ,V -V* sin -a 
c;os jAo t fl** 


in which 2a = a, + a^, - 180®, Aa = a., - - l8o°. 

The length of the arc of meridian between the latitudes 
and </>., is 





- /?“sin "0)11 




where a c- -a- - h - ; instead of using the eccentricity c, put the 
ratio of the axes h : a — j - n : 1 + n, then 


* Survey of India, “ Tlie Attraction of the HiTnalaya Mountains 

upon the Plumb Line in India ” (rgoi), p. 98. 


6( i + n )(T -»fV0 

r in COS ~20 i- M®jV 


This, after integration, gives 

M/ft = ^ I + M 4 + 1 ^ 3»/ + 3«* + 4- Oj 

-e-)- 


where 


“0=0? “01 

O,= Sm(02-0l) cos (02 + 0i) 

0.^= sin 2(0a - 0,) cos 2(03+ 0j) 

03= sin 3(03 - 0i) cos 3(03+ 0i). 

Tlie part of M which depends on is very small; in fact, if we 
calculate it for one of the longest arcs measured, the Russian arc, 
it amounts to only an inch and a half, therefore we omit this 
term, and put for M/^ the value 


^ 1 + H -i - ( 3" i 3«“ + (-jf «*]«*■ 


Now, if we suppose the observed latitudes to be affected with 
errors, and that the true latitudes are dh + <^0 + ^3 i if 

further we suppose that w, + dn is the true value of « - A : a + /;, 
and that «, itself is merely a ver\' approximate numerical value, 
we get, on making these substitutions and neglecting the influence 
of the corrections x on the position of the arc in latitude, i,e, on 
+ 02> 

M/ft-- f + + 

r ; 


here da^^ ; and as h is only known approximately, put 

-f tt)"; then w^e get, after dividing through by the co- 
efficient of d%, which is 1 4 cos (</».2 - </>]) cos (</>2 + </»,), 

an equation of the form Xo ^ 4 h 4 - fu -f w^here for con- 

venience we pul 7 f for dn. 

Now in every measured arc there are not only the extreme 
stations determined in latitude, but also a number of inter- 
mediate stations so that if there be i 1 i stations there will be 
i equations 

.Vu--=A,+/iW 1 fiiV + hj 

\f.at-\ AV' I /*:•. 


I /,» + g.7' + //,. 

In combining a number of different arcs of meridian, with 
the view of determining the figure of the earth, each arc will 
supply a number of eejuations in m and 7; and the corrections to 
its observed latitudes. Then, according to the method of least 
squares, those values of n and 7; are the most probable which 
render the sum of the squares of all the errors x a minimum. 
The corrections x which are henr ai)f>lied arise not from errors 
of observation only. The mere uncertainty of a latitude, as 
determined with modern instruments, does not exceed a vcr>' 
small fraction of a second as far as errors of observation go, but 
no accurac}' in ol)serving will remove the error that may arise 
from local attraction. This, as we have seen, may amount to 
some seconds, so that the corrections x to the observed latitudes 
are attributable to local attraction. Archdeacon Pratt objected 
to this mode of applying least squares first used by Bessel ; but 
Bessel was right, and the objection is groundless. Bessel found, 
in J841, from ten meridian arcs with a total amplitude of 5o°-6 : 

a = 3272077 toisos;.; 6377307 metres. 
e (rilipticity)rT(r^ -/>)/«= 1/200*1. 5 (prob. cnnr j 3-2). 

The probable error in the length of the earth’s quadrant is 
+ 336 m. 

We now give a series of some meridian-arcs measurements, 
which were utilized in 1866 by A. R. Clarke in the Comparisons 
of the Standards of Length, pp. 280-287 ; details of tlie calcula- 
tions are given by the same author in his (kodesy (i88o), pp. 
31 1 ft seq. 

The dnta of the French arc from Formcntcra to Dunkirk arc — 
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Stations. 

Astronomical 

Distance of 

Latitudes. 

0 / It 

Parallels. 

Ft. 

Formentera . 

38 

39 

53-17 

982671-04 

Mountjoiiy . 

41 

21 

44.96 

Barcelona 

41 

22 

47-90 

988701-92 

C:arcaRsonne . 

43 

12 

54-30 

1657287-93 

Pantheon 

48 

50 

47-98 

3710827-13 

Dunkirk .... 

51 

2 

8-41 

450979<»*84 


Tho distance of the parallels of Dunkirk and Greenwich, 
deduced from the extension of the triangulation of England 
into France, in 1862, is i6i407>3 ft., which is 3*9 ft. greater than 
that obtained from Captain Kater’s triangulation^ and 3-2 ft. 
less than the distance calculated by Delambre from General Roy’s 
triangulation. The following table shows the data of the 
English arc with the distances in standard feet from Formentera. 



C. 

. 


Ft. 

Fonmmteni. . 
Greenwich 

• • 51 

28 

38-30 

4671198-3 

.Arbury 

• • 52 

13 

26-59 

4943837*6 

f-Hfton 

- - 53 

27 

29-50 

5394063-4 

Kellie Law . . 

. . 56 

14 

53-60 

6413221*7 

Stirling 

- - 57 

27 

49-12 

685^23-3 

Saxavord 

. 60 

4‘J 

37-21 

8086820*7 


The latitude assigned in this table to Saxavord is not the 
directly o])served latitude, which is 60® 49' 38-58", for there 
are here a cluster of three points, whose latitudes are astronomic- 
ally determined ; and if we transfer, by means of the geodesic 
connexion, the latitude of Gerth of Scaw to Saxavord, we get 
60° 49' .yv59" ; and if we similarly transfer the latitude of Balia, 
we get 60° 49' 36-46". The mean of these three is that entered 
in the above table. 

For the Indian arc in long, 77® 40' we have the following 
data ; — 



0 


It 

Ft 

Puniica 

8 

9 

31*132 


Piitchapolliani 

10 

59 

42*276 

1021) 174-9 

Dodagunta .... 

12 

.59 

52-165 

* 75<’5f'**o 

N'nmthabad .... 

I.S 

5 

53-562 


Daumergida ... 

18 

3 

15*292 

3591788-4 

Takalkhina .... 

21 

5 

5 J -532 

4 fK 3732 y -5 

Kaliiinpiir .... 

24 

7 

1 1 *262 


Ka liana 

29 

30 

48*322 

7755f35*9 

The data of the Russian arc (long. 2 

6*^ 40') taken from Struve’s 

ork are as below : — 




XT 4 

Staro Nekrasovsk 

0 

45 

20 

M 

2*94 

rX. 

Vodu-T.uy .... 

47 

I 

24*98 

616529-81 

Supnnikovzy 

48 

45 

3*04 

1246762-17 

Kreiiieiiei;.s .... 

50 

5 

4 VV 95 

1737551-48 

Byelin 

52 

2 

42-16 

2448745-17 

Nenu'sli 

54 

39 

4-16 

340t>3i2-63 

Jacobstadt .... 

5 ^^ 

30 

4-97 

4076412-28 

Dorpat 

58 

22 

47-56 

4762421-43 

lloglatid .... 

60 


9 -84 

5386135-39 

Kil]>i-maki .... 

62 

38 

. 5-25 

6317905*67 

Tornea 

65 

49 

44-.57 

7486789*97 

Stuor-oivi .... 

68 

40 

58 > 4 o 

8530517-90 

Fuglenaes .... 

70 

40 

11*23 

9257921*06 


From the arc measured in Cape Colony by 
in Jong. 18® 30', we have 


North End 
ITwn-nlogement Berg 
Royal Obst-rvatpry . 
Zwart Kop 
Ca]H* Point 


o / tf 

2Q 44 17-06 

31 58 y-li 

33 5b 3-20 

34 13 3-i->3 

34 21 6-26 


Sir Thomas Maclear 


Ft. 

811507-7 

1526380-8 

1632583*3 

1678375-7 


And, finally, for the Peruvian arc, in long. 281® o', 

o ^ Ft. 

'larqui 3 4 32*068 

Cotchcsqiii .... 02 31*387 1131036*3 


Having now stated the data of the problem, we may seek that 
oblate ellipsoid (spheroid) which best represents the obserN^ations. 
Whatever the real figure may be, it is certain that if we suppo.se 
it an ellipsoid w’ith three unequal axes, the arithmetical pro- 
cess will bring out an ellipsoid, which will agree better with all 
the observed latitudes than any spheroid would, therefore we 
do not prove that it is an ellipsoid; to prove this, arcs of 


longitude would be required. The result for the spheroid may 
be expressed thus : — 

a =20926062 ft. =6378206 *4 metres. 

/>= 20855121 ft. =6*356583 *8 metres. 
b : a=293-98 *: 294*98. 

As might be expected, the sum of the squares of the 40 latitude 
corrections, viz. 153*99, is greater in this figure than in that of 
three axes, where it amounts to 138*30. For this case, in the 
Indian arc the largest corrections are at Dodagunta, -1-3*87", 
and at Kalianpur, - 3*68". In the Russian arc the largest 
corrections are +3*76", at TorneA, and - 3*31", at Staro Nekra- 
sovsk. Of the whole 40 corrections, 16 are under i*o", 10 
between 1*0" and 2*0", 10 between 2*0" and 3*0", and 4 over 
3*0". The probable error of an observed latitude is ± 1*42"; 
for the spheroidal it would be very slightly larger. This quantity 
may be taken therefore as approximately the probable amount 
of local deflection. 

If p be the radius of curvature of the meridian in latitude <#>, p' 
that perpendicular to the meridian, I) the length of a degree of 
the meiidian, D' the length of a degree of longitude, r the radius 
drawn from the centre of the earth, V the angle of the vertical 
with the radius-vector, then 
Ft. 

p » 2o 890(>0(>*(> -106411-5 cos 20 +225-8 cos 40 

p' =.20961607-3 - 35590-9 cos 20 + 4*5-2 cos 40 

I.) ss. 364609-87 - 1857*14 cos 20 + 3-94 cos 40 

D'= 365538-48 cos 0- 310-17 cos 30 + 0-39 cos 50 

Lor r/n= 9-9992645 + *0007374 cos 20 - -0000019 cos 40 

V' = 700-44'^ sin 20 - 1 •19'' sin 40, 

A. R. (Harke has recalculated the elements of the ellipsoid 
of the earth ; his values, derived in 1880, in which he utilized 
the measurements of parallel arcs in India, are particularly in 
practice. These values are 

20926202 ft. =6378249 metres. 
f) = 20854895 ft. =63565 15 metres. 

b :* 11=292 -465*: 293 •465- 

The calculation of the elements of tJie ellipsoid of rotation from 
measurements of the curvature of arcs in any given aziinuih by 
means of gi-ographical longitudes, latitudes and azimuths is in> 
dicated in the article Gkouesy ; reference may be made to Principal 
Triangulutiofi, Helniert's Geoddsie, and the iiublicatiuns of the 
Kgl. Preuss. Geod. Tiist. : — l.otaluvcichungen (1886), and Die europ. 
Ldngcfigradtucssung in Br, (1893). For the calculation of an 
ellipsoid with three unequal axes see Compansun of Standards, 
preface ; and for non-elliptical meridians, Principal Triangulation, 
P- 733. 

Gravitation-Measurements, 

According to Clairault’s theorem (.see above) the ellipticity e 
of the matliematical surface of the earth is equal to the difference 
bm - fiy where m is the ratio of the centrifugal force at the 
equator to gravity at the equator, and fd is derived from the 
formula G = g(i + sin-</>). Since ilie beginning of the jqth 
century many efforts have been made to determine the constants 
of this formula, and numerous expeditions undertaken to 
investigate the intensity of gravity in different latitudes. If m 
be known, it is only necessar}^ to determine ft for the evaluation 
of e ; consequently it is unnecessary to determine G absolutely, 
for the relative values of G at two known latitudes suffice. 
Such relative measurements are easier and more exact than 
absolute ones. In some cases the ordinary thread pendulum, 
i,€. a spherical bob suspended by a wire, has been employed ; 
but more often a rigid metal rod, bearing a weight and a knife- 
edge on whicli it may oscillate, has been adopted. The main 
point is the constancy of the pendulum. From the formula for 
the time of oscillation of the mathematically ideal pendulum, 
t^2v JU(^, I being the length, it follows that for two points 
G,/G.,-/:i//f. 

In 1808 J. B. Biot commenced his pendulum observations at 
several stations in western Europe ; and in 1817-1825 Captain 
l-.ouis de Preycinet and L. I. Duperrey prosecuted similar 
observations far into the southern hemisphere. Captain Henry 
Kater confined himself to British stations (1818-1819) ; Captain 
E. Sabine, from 1819 to 1829, observed similarly, with Rater’s 
pendulum, at seventeen stations ranging from the West Indies 
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to Greenland and Spitsbergen; and in 1824-1831, Captain 
Henry Foster (who met his death by drowning in Central 
America) ex[)erimented at sixteen stations; his observations 
were completed by Francis Baily in London. Of other workers 
in this field mention may be made of F. B. Liitke (1826-1829), 
a Russian rear-admiral, and Captains J. B. Basevi and W. T. 
Heaviside, who observed during 1865 to 1873 at Kew and at 
29 Indian stations, particularly at More in the Himalayas at a 
height of 4696 metros. Of the earlier absolute determinations we 
may mention those of Biot, Kater, and Bessel at Paris, London 
and Konigsberg respectively. The measurements were par- 
ticularly difficult by reason of the length of the pendulums 
employed, these generally being second - pendulums over 1 
metre long. Tn about 1880, Colonel Robert von Sterneck of 
Austria introduced the half-second pendulum, which permitted 
far quicker and more accurate work. The use of these pendulums 
spread in all countries, and the number of gravity stations 
consequently increased : in 1880 there were about 120, in 1900 
there were about 1600, of which the greater numlxir were in 
Europe. Sir E. Sabine ^ calculated the ellipticity to be 1/288*5, 
a value shown to be too high by Helmerc, who in 1884, with the 
aid of 120 station.s, gave the value 1/299*26,- and in 190T, with 
about 1400 stations, derived the value The reason for 

the excessive estimate of Sabine is that he did not take into 
account the systematic difference between the values of G for 
continents and islands ; it was found that in consequence of ■ 
the constitution of the earth's crust (Pratt) G is greater on small ! 

I o" in® I 20® I 30" I 40® j 50® 00“ I 70" j 80® 

F - T T *22 I 0*04 j 0*47 I o*o6 | - 0*54 - n-^o j - 1 *08 j - 1 *08 


H, and gs the value at sea-level. This is supposed to take 
into account the attraction of the elevated strata or plateau ; 
but, from the analytical method, tliis is not correct ; it is also 
disadvantageous since, in general, the land-masses are compen- 
I sated subterraneously, by reason of the isostasis of the earth's 
cnjst. 

In 1849 Stokes showed that the normal elevations N of the 
geoid towards the ellipsoid are calculable from the deviations Ag 
I of the acceleration of gravity, i,e. the differences between the 
; observed g and the value calculate,d from the normal G formula. 
The method assumes that gravity is measured on the earth’s 
surface at a sufficient number of points, and that it is conformably 
reduced. In order to secure the convergence of the expansions 
I in spherical harmonics, it is necessary to assume all masses 
i outside a surface parallel to the surface of the sea at a depth of 
I 21 km. (~R X ellipticity) to be condensed on this surface (Mel- 
I mert. Cm/, ii. 172). In addition to the reduction with 2gli/R, 
there still result small reductions with mountain chains and 
coasts, and somewhat larger ones for islands. The sea-surface 
generally varies but vciy^ little by this condensation. The 
elevation (N) of the geoid is then equal to 

N™R|'fG 

where ^ is the spherical distance from the point N, and Ag^ 
denotes the mean value of Ag for all points in the same distance 
^ around : F is a function of and has the following values: — 


9 <^*" 

loo*’ ! • 12(1' ■ 

l._ 

130“ 

14«»® ' 1 5c 1 160" ' 170" 

iSo® 

j-o*9T 

1 - 0*62 1 - 0*27 1 4-0*08 j 


; ”’33 j ”’ 3 ” j 
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islands of the ocean than on continents by an amount which may 
approach to 0*3 cm. Moreover, stations in the neighbourhood 
of coasts slielving to deep seas have a surplus, but a little .smaller. 
Conseciuently, Helmert conducted his calculations of 1901 for 
continents and coasts separately, and obtained G for the coasts 
0*036 cm. greater than for the continents, wliile the value of // 
remained the same. The mean value, reduced to continents, is 
G - 978*03(1 f o«()05302 sin^ 0 - 0*000007 siti'** 20)cm/si.*c-. 

The small term involving sin‘’2 </> could not be calculated with 
sufficient exactness from the observations, and is therefore taken 
from the theoreticjil views of Sir G. H. Darwin and E. Wiechert. 
l'"or the constant 978*03 cm. another correction has been 
suggested (1906) by the absolute deterrninaiitms made by F. 
Kii linen and Ph. Furtwangler at Potsdam.*’ 

A report oq the poncluliim moasnrtJirienl.s of the igth century 
has been given by 1 Id inert in tlic Compies rendus des stances de 
la ronfdrencc ^ 6 nhaln de V Association Ghui. Internationale a 
Palis (J900), ii. 139-385. 

A difficulty presents itself in the case of the application of 
measurements of gravity to the determination of the figure of 
the earth by reason of the extrusion or standing out of the land- 
masses (continents, &c.) above the sea-level. 7 'be potential 
of gravity has a different mathematical expression outside the 
masses than inside. The difficulty is removed by assuming 
(with Sir G. G. Stokes) the vertical condensation of the masses 
on the .sea-lcvcl, without its form being considerably altered I 
(scarcely i metre radially). Fiiitber, the value of gravity (g) | 
measured at the height H is corrected to sea -level by + 2gH/R, I 
where R is the radius of the earth. Another correction, due j 
to P. Boiigucr, is - iJg8H//jR, where S is the density of the | 
strata of height H, and p the mean density of the earth. 
These two corrections are represented in “ Boiiguer’s Rule ” : 
gn = ^k(t - 2IT/R -f 38H/2PR), where gjj is the gravity at height 

1 Account of Experiments to Determine the Eigure of the Earth by \ 
means of a Pendulum vibrating Seconds in Different Latitudes (1825). 

* Hdnicrt, Theorien d. hbheren Geod. ii., l^eipzig, 1884. 

» Hdmert, Sitzher. d. kgl. preuss. Ah. d. za Berlin (1901). 

P* 33 ^'* 

♦ “ Bcstiminung clcr ahsolulcn (i rosso dor Schwerkraft zu Potsdam 
mit Reversionspendcln '* {Veroffentlichung des kgl. preuss. Geod. Inst., 
N.F., No. 27). 


II. Poincare (/?«//. Astr., igoi, p. 5) h:;s i xlnhitcd N by means 
: of Lam^^’s functions ; in this rase tJie condensation is effected 
j on an idlipsoidal surface, which apiiroximates to the geoid. 

I This condensation is, in practice, the same as to the geoid 
I itself. 

I If we imagine the outer land-masses to be condensed on the 
.sea-level, and the inner masses (whieh, together with the outer 
masses, causes the deviation of the geoid from the eJlijisoid) 
I to be compensated in the sea-levi*! by a disturbing .stratum 
(which, according to (jauss, is jiosslble), and if these masses of 
both kinds correspond at the point N to a strotiim of thickrie.ss 
! 1) and density 9, then, according to llelincTl {Ccod. ii. 260) we 
have api-iroximatcly 


Since N slowly varies empirically, it follows that in restricted 
regions (of a few 100 km. in diameter) Ag is a measure of the 
variation of D. By applying the reduction of Boiiguer to g, I) is 
diminished by Ii and only gives the thickness of the ideal 
disturbing mass which corresponds to ihv perturbations due to 
subterranean ma.s.ses. Ag htis positive values on coasts, small 
islands, and high and medium mountain rliains, and occasionally 
in plains : while in valleys and at the foot of mountain ranges 
it is negative (up to 0 2 cm.). Wt; conclude from this that the 
masses of smaller density existing under high moimlain chains 
lie not only vertically underneath but also spread out sideways. 

The European Arc of Parallel in Eat. 

Many measurements of degrees of longitudes along central 
parallels in Europe were projected and partly carried out as 
early as the first half of the 19th century ; these, however, 
only became of importance after the introduction of the electric 
telegraph, through which calculations of as-ronomical longitudes 
obtained a much higher degree of accuracy. Of the greatest 
moment is the measurement near the parallel of 52'' lat., which 
extended from Valentia in Ireland to Orsk in the soutliern Ural 
mountains over long, (about 6750 km.). F. (i. W. Struve, 
who is io be regarded as the father of the Kusso-Scandinavian 
latitude-degree measurements, was the originator of this investi- 
gation. Having made the requisite arrangements M'ith the 
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governments in 1857, he transferred them to his son Otto, who, in 
i860, secured the co-operation of England. A new connexion 
of England with the continent, via the English Channel, was 
accomplished in the next two years ; whereas the requisite 
triangulations in Prussia and Russia extended over several 
decennaries. The number of longitude stations originally 
arranged for was 15 ; and the determinations of the differences 
in longitude were uniformly commenced by the Russian observers 
K. I. von Forsch, J. I. Zylinski, B. Tiele and others ; Feaghmain 
(Valentia) being reserved for English observers. With the 
concluding calculation of these operations, newer determinations 
of differences of longitudes were also applicable, by which the 
number of stations was brought up to 29. Since local deflections 
of the plumb-line were suspected at Feaghmain, the most 
westerly station, the longitude (with respect to Greenwich) of 
the trigonometrical station Killorglin at the head of Dingle Bay 
was shortly afterwards determined. 

The results (1891-1894) are given in volumes xlvii. and 1 . of the 
memoirs (Zapiski) of the military topographical division of the 
Russian general staff, volume !i. contains a riK:onnexion of Orsk. 
The observations made west of Warsaw are detailed in the Die 
euro/y. Ldngenfjradmessun^ in Hr., i. and ii., 1893, 1896, pub- 
lished by the Kgl. l*reuss. Geoch Inst. 

The following figures are quoted from Helmert’s report 
“ Die Grosse der Erde ” (Siizb. d. Berl. Akad, d. Wiss., 1906, 
P* 53 S):- 

hasterly Deviation 0/ the Astronomical Zenith. 


Name. 

Feaghmain . 
Killorglin 
Haverfordwest . 
Greemwich . 

R( isendael -N ie u port 
Bonn 

Gottingen . 

Brocken 

I^ujixig 

RaiicnlKJrg- Berlin 
C'lrossenhain 
Schneekoppe 
Springberg . 
Breslau-Rosenthal 
Trockenberg 
Schdnsec 
Mirov . 

Warsaw 

Grodno 

Bobruisk 

Orel 

Lipetsk 

Saratov 

Samara 

Orenburg 

Orsk . 


longitude. 


0 

/ 


- 10 

21 

- 3*3 

-- 9 

47 

4 2-8 

- 4 

58 

I 1 -6 

0 

0 

-Hi-5 

■f 2 

35 

-1-7 

+ 7 

6 

-4*4 

+ 9 

57 

-2-4 

■ i - 10 

37 

-1-2-3 

1- 12 

23 

+ 2-7 

+ 13 

23 

+ 1-7 

-HI 3 

33 

-2-9 

-H1.5 

45 

•f O-I 

»- 16 

37 

•1.0-8 

+ 17 

2 

-H35 

4 18 

53 

-0-5 

+ 18 

54 

-2-9 

+ 19 

18 

+ 2-2 

+ 21 

2 

•t-I*9 

+ 23 

5« 

-2-8 

+ 29 

M 

+ 0-5 

+ 36 

4 

-1-4-4 

■H 39 

36 

40-2 

•1 46 

3 

+ 6-4 

H* 

5 

-2-6 

H55 

7 

-Hl-7 

+ .58 

34 

-8-0 


'riiose deviations of the pliiml)-line correspond to an ellipsoid 
hat ing an equatorial radius («r) of nearly 6,378,000 metres (prob. 
error ±70 metres) and an ellipticity 1/299-15. The latter was 
taken for granted ; it is nearly equal to the result from the 
gravity-measurements ; the value for a then gives -v* a mini- 
mum (nearly). The astronomical values of the geographical 
longitudes (with regard to Greenwich) are assumed, according to 
the compensation of longitude differences carried out by van de 
Sande Bakhuyzen {Comp. rend, des seances de la commission 
permanentv de V Association Geod. Internationale a Geneve, iSgjf, 
anne.xf A.I.). Recent determinations (Albrecht, Astr. NacL, 
309.y4) have introduced only small alterations in the deviations, 
a being slightly increased. 


Of considerable importance in the investigation of the great 
arc was the representation of the linear lengths found in different 
countries, in terms of the same unit. The necessity for this had 
previously occurred in the computation of the figure of the earth 
from latitude-degree-measurements. A. R. Clarke instituted 
an extensive series of comparisons at Southampton (see Com- 
parisons of Standards of Length of England, France, Belgium, 
Prussia, Russia, India and Australia, made at the Ordnance 
Survey Office, Southampton, jS 66, and a paper in tlie Philosophical 
Transactions for 1873, by Lieut.-Col. A. R. Clarke, C.B., R.E., 


on the further comparisons of the standards of Austria, Spain, 
the United States, Cape of Good Hope and Russia) and found 
that I toise 6-39453348 ft., i metre = 3 28086933 ft. 

In 1875 a number of European states concluded the metre 
convention, and in 1877 ^ international weights-and-mcasures 
bureau was established at Breteuil. Until this time the 
metre was determined by the end-surfaces of a platinum rod 
{metre des archives); subsequently, rods of platinum-iridium, 
of cross-section H, were constructed, having engraved lines at 
both ends of the bridge, which determine the distance of a metre. 
There were thirty of the rods which gave as accurately as possible 
the length of the metre ; and these were distributed among the 
different states (see Weioiits and Measures). Careful com- 
parisons with several standard toises showed that the metre was 
not exactly equal to 443,296 lines of the toise, but, in round num- 
bers, 1/75000 of the length smaller. The metre according to the 
older relation is called the “ legal metre,” according to the new 
relation the “ international metre.” The values are (see Europ. 
Ldngengradmessung, i. p. 230) : — 

l^gal mot re = 3-28086933 ft., International metro = 3-2808257 ft. 

The values of a given above are in terms of the international 
metre ; the earlier ones in legal metres, while the gravity 
formulae are in international metres. 

The International Geodetic Association {Internationale 
Erdmessung). 

On the proposition of the Prussian lieutenant-general, Johann 
Jacob Baeyer, a conference of delegates of several European 
states met at Berlin in 1862 to discu.ss the question of a “ Central 
European degree-measurement.” The first general conference 
took place at Berlin two years later ; shortly afterwards other 
countries joined the movement, which was then named “ The 
European dcigrcc-measurement.” From 1866 till 1886 Prussia 
had borne the expense incident to the central bureau at Berlin ; 
but when in 1886 the operations received further extension and 
the title was altered to The International Earth-measurement ” 
or “ International Geodetic Association,” the co-operating states 
made financial contributions to this purpose. The cen tral bureau 
is affiliated with the Prussian Geodetic Institute, which, since 
1892, has been situated on the Tclegraphenbcrg near Potsdam. 
After Baeyer’s death Prof. Friedrich Robert Hel inert was 
appointed director. The funds are devoted to the advancement 
of such scientific works as concern all countries and deal with 
geodetic problems of a general or universal nature. During the 
period 1897-1906 the following twenty -one countries belonged to 
the association Austria, Belgium, Denmark, England, France, 
Germany, Greece, Holland, Hungar>", Italy, Japan, Mexico, 
Norway, Portugal, Rumania, Russia, Servia, Spain, Sweden, 
Switzerland and the United States of America. At the present 
time general conferences take place every' three years.' 

Baeyer projected the investigation of the curvature of the 
meridians and the parallels of the mathematical surface of the 
earth stretching from Christiania to Palermo for 12 degrees of 
longitude ; he sought to co-ordinate and complete the network 
of triangles in the countries through which these meridians 
passed, and to represent his results by a common unit of length. 
Tliis proposition has been carried out, and extended over the 
greater part of Europe ; as a matter of fact, the network has, 
with trifling gaps, been carried over the whole of western and 
central Europe, and, by some chains of triangles, over European 
Russia. Through the co-operation of France, the network has 
been extended into north Africii as far as the geographical 
latitude of 32® ; in Greece a network, united with those of Italy 
and Bosnia, has been carried out by the Austrian colonel, Heinrich 
Hartl ; Ser\'ia has projected similar triangulations ; Rumania 
has begun to make the triangle measurements, and three base 

^ Die Koftigl. Ohservatorien fur Astrophysik, Meteoroloeie und 
Geoddsie hei Potsdam (Berlin, 1890) ; V erhandlungen der I. Allge- 
meinen Conferenz der Bevollmdchiigtcn zur mitteleurop. Gradmessung, 
October, 1864, in Berlin (Berlin. 1865) ; A. Hirsch, V erhandlungen 
der VIII. AUg. Conf. der Internationalen Erdmessung, October, 1886. 
in Berlin (Berlin, 1887) ; and Verhandlungen der XI. Allg. Conf, 
d. /. E., October, 1895. in Berlin (1896). 
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lines have been measured by French officers with Brunner’s 
apparatus. At present, in Rumania, there is being workexl a 
connexion between the arc of parallel in lat. 47^/48° in Russia 
(stretching from Astrakan to Kishinev) with Austria-Hungary. 
In the latter country and in south Bavaria the connecting triangles 
for this parallel have been recently revised, as well as the French 
chain on the Paris parallel, which has been connected with the 
German net by the co-operation of German and French geodesists. 
This will give a long arc of parallel, really projected in the first 
half of the 19th century. The calculation of the Russian section 
‘^ives, with anr assumed ellipticity of 1/299-15, the value a — 
6377350 metres ; this is rather uncertain, since the arc embraces 
only 19® in longitude. 

We may here recall that in France geodetic studies have 
recovered their former expansion under the vigorous impulse 
of Colonel (afterwards General) Francois Perrier. When occupied 
with the triangulation of Algeria, (blonel Perrier had conceived 
the possibility of the geodetic junction of Algeria to Spain, over 
the Mediterranean ; therefore the French meridian line, which was 
already connected with England, and w^is thus produced to the 
60th parallel, could further be linked to the Spanish triangulation, 
cross thence into Algeria and extend to the Sahara, so as to form 
an arc of about 30° in length. But it then became urgent to 
proceed to a new measurement of the French arc, between 
Dunkirk and Perpignan. In 1869 Perrier was authorized to 
undertake that revision. He devoted himself to that work till 
the end of his career, closed by premature death in February 
18S8, at the very moment vrhen the Depot de la guerre had just 
b(;cn transformed into the Geographical Ser^^ce of the Army, 
of which (General F. Perrier was the first director. His work 
was continued by his assistant, Colonel (afterwards General) 
j, A. L. Bassot. 'riie operations concerning the revision of the 
French arc were completed only in 1896. Meanwhile the French 
geodesists had accomplished the junction of Algeria to Spain, 
with the help of the geodesists of the Madrid Institute under 
General Carlos Ibanez (1879), and measured the meridian line 
between Algiers and El Aghuat (1881). They have since been 
busy in prolonging the meridians of El ^\ghuat and Biskra, so 
as to converge towards Wargla, through Ghardaia and Tuggurt. 
'^riic fundamental co-ordinates of the Pantheon have also been 
obtained anew’, by connecting the Pantheon and the Paris 
Observatory with the fn-e stations of llry-sur-Marnc, Morlii, 
Afont Valericn, Chatillon and Montsouris, where the observations 
f)f latitude and azimuth have been effected.^ 

According to the calculations made at the central bureau of 
the international association on the great meridian arc extending 
from the Shetland Lslands, through Great Britain, France and 
Spain to El Aghuat in Algeria, a 6377935 metres, the ellipticity 
l)eing assumed as 1/299-15. The follow'ing table gives the differ- 
ence : astronomical-geodetic latitude. The net does not follow 
the meridian exactly, but deviates both to the west and to the 
east; actually, the meridian of Greenwich is nearer the mean 
than that of Paris (Helmert, Crosse d, Erde). 

West Europe- A frica Meridian-nrc.- 


Name. 

I.atiLude. 

A.-G. 

Saxavord .... 

0 

Oo 

t 

49-0 

» 

-4-0 

Balta 

60 

45 ‘O 

- 6-1 

Ben Hutig .... 

■ 58 


4 - 0-3 

Cowhythc .... 

• 57 

41-1 

4 7*3 

(ireal Stirling 

■ 57 

27-8 

' 2-3 

Kellie I.aw .... 

• 

14*9 

“ r? 

Caltonllill . 

• 55 

57*4 

+ 3 -5 

Durham .... 

.*>4 

4 O -1 

- 0-9 

Burleigh Moor 

• 54 


4 - 2-1 

Clifton Beacon . 

• 5J 

27-5 

4-1-3 

Ibaficz and l*erri(:r. Jontiion 

geod. et astr. dc 

VAlgirie avec 


Vlispagne (Paris, 1886) : Mdmoriat dii dhpot geni'tnl de la f;uerre, 
t. xii. : Kouvelle miridienne de Prance (Paris. 1885, igo2, 1904); 
Comptes rendus des stances de la - rg^ conference fi^nlralc dc V Assoc. 
CM. Jnternat., 1898 at Stuttgart, 19 (jo at Paris, 1903 at Co|Xinhagcn» 
1906 at Budapest (Berlin, 1899, 1901, 1904, 1908); A. Ferrero, 
Rapport sur les triangulations, prds. d la isf conf. gin. t8gS. 

R. Scliumann, C.r.de Budapest^ p. 244. 


West Europe- Africa Meridian-arc {contd.). 


Name. 

Arbury Hill 
(ircenwich . 
Nicuport 
Roscndaci . 

Lihons 
Pantheon 
Chevry 
Saligny le Vif 
Arpheuilic . 

I'uy de Dome 
Rodez 
Carcassonne 
Rivesaltes . 
Montolar 
T.erida . 

Javalon 
Desierto 
Ciiincliilla . 

Mola dc Formentera 
'1‘etiCfi . 

Roldan 
Conjures 
Alt. Sabi ha . 
Neiiioiirs 
Boiizartbli . 

Algiers (V^oirol) . 
Guell ^s Stel 
El Aghuat . 


b'ltitude. 

A.-G. 

0 

/ 

0 

52 

13*4 

-3-0 

5^ 

28-0 

-2*5 

51 

78 

-0-4 

51 

2-7 

- 0-9 

49 

49*9 

4- 0-5 

48 

50-8 

-0-0 

48 

0*5 

4-2-2 

47 

2-7 

4-3-0 

4O 

13-7 

4-0-3 

•15 

4f'-5 

4-7*0 

44 

21-4 

4-1-7 

43 

«;V3 

10-7 

42 

45*2 

0-7 

4^ 

.18*5 

4-3-0 

41 

37 -f* 

- 0-2 

40 

13-8 

- 0-2 

40 

5*0 

' 4*5 

38 

55*2 

1 2-2 

.18 

39-9 

I *2 

.-.7 

«5'2 

' 3*5 

30 

56-0 

■ - 0-0 

30 

44*4 

- 12-0 

35 

39'<^> 

4<v5 

35 

5-8 

1 7*4 

3O 

48*0 

42-9 

3^* 

•15- » 

-9-1 

35 

7-8 

- J -0 

33 

48*0 

-2-8 
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While the radius of curvature of this arc is obviously not uni- 
form ^being, in the mean, about 600 metres greater in the northern 
than in the southern part), the Russo-Scandinavian meridian arc 
(from 45" to 70°), on the other hand, is very uniformly curved, 
and gives, with an ellipticity of 1/299-15, a = 6378455 metres; 
tills arc gives the plausible value 1/298-6 for the ellipticity. But 
in the case of this arc the orographical circumstances are more 
favourable. 

The west-European and the Russo-Scandinavian meridians 
indicate another anomaly of the geoid. They were connected 
at the Central Bureau by means of east-to-west triangle chains 
(principally by the arc of parallel measurements in Tat. 52") ; 
it was shov/n that, if one proceeds from the west-European 
meridian arcs, the differences between the astronomical and 
geodetic latitudes of the Russo-Scandinavian arc become some 
4*^ greater.* 

The central European meridian, which passes through Germany 
and the countries adjacent on the north and south, is under 
review at Potsdam (see the publications of the Kgl. Preiiss. Geod. 
Inst., T.otabweichungeHy Nos. 1-3). Particular notice must be 
made of the Vienna meridian, now carried southwards to Malta. 
Tlie Italian triangulation is now complete, and has been joined 
with the neighbouring countries on the north, and with Tunis 
on the south. 

The United States Coast and Geodetic Survey has published 
an account of the transcontinental triangulation and measure- 
ment of an arc of the parallel of 39", which extends from Cape May 
(New Jersey), on the Atlantic coast, to Point Arena (Qilifornia), 
on the Pacific coast, and embraces 48^* 46' of longitude, with 
a linear development of about 4225 km. (2625 miles). The 
triangulation cU^pends upon ten Imse-lines, with an aggregate 
length of 86 kin., the longest exceeding 17 km. in length, which 
have been measuriMl with the utmost care. In crossing the 
Rocky Mountains, many of its sides exceed 100 miles in length, 
and there is one side reaching to a length of 294 km., or 183 
mites ; the altitude of many of the stations is also considerable, 
reaching to 4300 metres, or 14,108 ft., in the case of Pike’s Peak, 
and to 1442 1 ft. at J^lbert i’eak, Colo. All geometrical condi- 
tions subsisting in the triangulation arc satisfied by adjustment, 
inclusive of the reejuired accord of the base-lines, so that the 
same length for any given line is found, no matter from what 
line one may start.^ 

Over or near the arc were distributed 109 latitude stations, 
occupied with zenith telescopes ; 73 azimuth stations * and 
29 telegraphically determined longitudes. It has thus been 
possible to study in a very complete manner the deviations 
of the vertical, which in the mountainous regions sometimes 
amount to 25 seconds, and even to 29 seconds. 

With the ellipticity 1/299-15, < 3 ^ ~ ^^377*^97 ±f>5 metres (prob. 
error) ; in this calculation, however, some exceedingly perturbed 
stations are excluded ; for the emiiloyed sUitions the mcim 
perturbation in longitude is ±4-9" (zenith-deflection east-to- 
west ± 3-8''). 

'Fhc computations relative to another arc, the “ eastern 
ubliipic arc of the United States,” are also finished.-* It extends 
from Calais (Maine) in the north-east, to the tJulf of Mexico, 
and terminates at New Orleans (Louisiana), in the south. Its 
length is 2612 km. (1623 miles), the difference of latitude 15° i', 
and of longitude ^2" 47'. In the main, the triangulation follows 
the A]>|>alMciuan chain of mountains, bifurcating once, so as 
to leave an oval space between the two liranches. It includes 
among its stations Mount Washington (1920 metres) and Mount 
Mitchell (2038 metres). It depends upon six base-lines, and the 
adjustment is effected in the same manner as for the arc of the 

* O. and A. n<>i*sch. '* Verbindung cl. russ.-skandiiiav. mit dor 
franz.-engl. Bvoiltmgradmcssimg " {VerhandUmaen dev g. Ailment, 
Cotif. d. /. 7 :, in Paris, /SSg, Ann. xi.). 

* U.S. Coast and Geodetic Survey ; H. S. Pritchett, superin- 
teudeiit. The Transamiinental Triangulation and the American Arc 
of the Parallel, by C. A. Schott (Washington, igcwj). 

* U.S. Coast and Geodetic Survey: O. H. Tittmann, superin< 
tendent. The Eastern Oblique Arc of the United States, by C. A. 
Schott (1902). 


parallel. The astronomical data have been afforded by 71 
latitude stations, 17 longitude stations, and 56 azimuth stations, 
distributed over the whole extent of the arc. The resulting 
dimensions of an osculating spheroid were found to be 
a =6378 1 57 metres ±90 (prob. error), 

(ellipticity) = i/304‘5 + 1-9 (prob. error). 

With the ellipticity 1/299-15, = 6378041 metres ± 80 (prob.er.). 

During the years 1903-1^ the United States Coast and 
Geodetic Survey, under the direction of O. H. Tittmann and the 
special management of John F. Hay ford, executed a calculation 
of the best ellipsoid of rotation for the Unked States. There w^ere 
507 astronomical determinations employed, all the stations being 
connected through the net-work of triangles. The observed 
latitudes, longitudes and azimuths -were improved by the attrac- 
tions of the earth’s crust on the hypothesis of isostasis for three 
depths of the surface of 1T4, 12 1 and 162 km., where the isostasis 
is complete. The land-masses, within the distance of 4126 km., 
were taken into consideration. In the derivation of an ellipsoid 
of rotation, the first case proved itself the most favourable, 
and there resulted - 

=6378283 metre.s + 74 (prob. er.), ellipticity = 1/297-8 ± 0.9 (prob. er.). 
The most favourable value for the depth of the isostatic surface 
is approximately 114 km. 

The measurement of a great meridian arc, in long. 98° W., 
has been commenced ; it has a range of latitude of 23°, and will 
extend over 50" when produced southwards and northwards by 
Mexico and Canada. It may afterwards be connected with the 
arc of Quito. A new measurement of the meridian arc of Quito 
was executed in the years 1901-1906 by the Service geographiqtie 
of France under the direction of the Academic des Sciences, 
the ground having been previously reconnoitred in 1899. The 
new arc has an amplitude in latitude of 5® 53' 33", and stretches 
from Tulcan (lat. 0° 48' 25") on the borders of ('olumbia and 
Ecuador, through Columbia to Payta (hit. - 5° 5' S'’) in Peru. 
The end-points, at whicJi the chain of triangles has a slight 
north-easterly trend, show a longitude difference of 3°. Of the 
74 triangle points, 64 wore latitude stations ; 6 azimuths and 
8 longitude-differences were measured, three base-lines were 
laid down, and gravity was determined from six points, in order 
to maintain indications over the general deformation of the 
geoid in that region, ("ompulations of the attraction of the 
mountains on the plumb-line are also being considered. The 
work has been much delayed by the hardships and difficiiltics 
encountered. It was conducted by Lieut. - (blonel Robert 
Bourgeois, assisted by eleven officers and twenty-four soldiers 
of the geodetic branch of the Service geographique. Of tliesc 
officers mention may be made of C'ommandant E. Maurain, 
who retired in 1904 after suffering great hardships ; Commandant 
L. Massenet, who died in J905 ; and Captains I. I.,acombc, 
A. Lallemand, and Lieut. Georges Perrier (son of General 
Perrier). It is conceivable that the chain of triangles in longitude 
98® in North America may be united with that of Ecuador and 
Peru : a continuous chain over the whole of America is certainly 
but a question of time. During the years 1899-1902 the 
measurement of an arc of meridian was made in the extreme 
north, in Spitzbergen, between the latitudes 76° 38' and 80® 50', 
according to the project of P. G. Ros^n. The southern part 
was determined by the Russians — O. Biicklund, Captain D. D. 
Sergieffsky, F. N. Tschernychev, A. Hansky and others — during 
1899-1901, with the aid of i base-line, 15 trigonometrical, n 
latitude and 5 gravity stations. The northern part, which 
has one side in common with the southern part, has been 
determined by Swedes (Professors Rosen, father and son, E. 
Jaderin, T. Rubin and others), who utilized i base-line, 9 azimuth 
measurements, 18 trigonometrical, 17 latitude and 5 gravity 
stations. The party worked under excessive difficulties, which 
w^rc accentuated by the arctic climate. Consequently, in the 
first year, little headway was made.* 

< Missions scientifiques pour la mesure d’un arc de miridien au 
Spitzberg entreprises en j 8 gg-ig 02 sous les auspices des gouvernemenis 
russe et suidvis. Mission russe (St P6tcrsbourg, 1904); Mission 
suidoise (Stockholm. 1904). 



EARTH CURRENTS 


Sir David Gill, when director of the Royal Observatory, Cape 
Town, instituted the magnificent project of working a latitude- 
degree measurement along the meridian of 30“ long. This 
meridian passes through Natal, the Transvaal, by Lake Tangan- 
yika, and from thence to Cairo ; connexion with the Russo- 
Scandinavian meridian arc of the same longitude should be 
made through Asia Minor, Turkey, Bulgaria and Rumania. 
With the completion of this project a continuous arc of 105“ 
in latitude will have been measured.^ 

Extensive triangle chains, suitable for latitude-degree measure- 
ments, have also been effected in Japan and Australia. 

Besides, the systematization of gravity measurements is of 
importance, and for this purpose the association has instituted 
many reforms. It has ensured that the relative measurements 
made at the stations in different countries .should be reduced 
conformably with the absolute determinations made at Potsdam ; 
the result was that, in 1906, the intensities of gravitation at 
some 2000 stations had been co-ordinated. The intensity of 
gravity on the sea has been determined by the comparison of 
barometric and hypsometric observations (Mohn’s method). 
The association, at the proposal of Helrnert, provided the 
necessary funds for two expeditions : — English (Channel — Rio 
de Janeiro, and the Red Sea — ^Australia- San Francisco — Japan. 
Dr O. Hecker of the central bureau was in charge ; he successfully 
overcame the difficulties of the work, and established the ten- 
ability of the isostatic hypothesis, which necessitates that the 
intensity of gravity on the deep seas has, in general, the same 
value as on the continents (without regard to the proximity of 
coasts).** 

As the result of the more recent determinations, the ellipticity, 
compression or flattening of the ellipsoid of the earth may 
be assumed to be very nearly 1/298*3 ; a value determined in 
1901 by Helrnert from the measurements of gravity. The semi- 
major axis, of the meridian ellipse may exceed 6,378,000 inter, 
metres by about 200 metres. The central bureau have adopted, 
for practical reasons, the value 1/299*15, after Bessel, for which 
tables exist ; and also the value a = 6377397*155(1-1- o*oooi). 

The methods of theoretical astronomy also permit the ev'al na- 
tion of these constants. The semi-axis a is calculable from the 
parallax of the moon and the acceleration of gravity on the 
earth ; but the results are somewhat uncertain : the ellipticity 
deduced from lunar perturbations is i/297*8±2 (Helrnert, 
GeodUsie, ii. pp. 460-473) : William Harkne.ss {The Solar 
Parallax and its related Const arils, 189J) from all possible data 
derived the values : ellipticity = 1/300*2 ± 3, a — 6377972 ± j 25 
metres. Ilarkncss also considered in this investigation the rela- 
tion of the ellipticity to prece.ssion and nutation ; newer investi- 
gations of the latter lead to the limiting values 1/296, 1/298 
(Wiechert). It was clearly noticed in this method of determina- 
tion that the influence of the assumption as to the density of the 
strata in the interior of the earth was but very slight (Radau, 
Bull. astr. ii. (1885) 157). The deviations of the gcoid from the 
flattened ellipsoid of rotation with regard to the heights (the 
directions of normals being nearly the same) will scarcely 
exceed ±100 metres (Helrnert).® 

The basis of the degree- and gravity -measurements is actually 
formed by a stationaiy^ sea-surface, which is assumed to be level. 
However, by the influence of winds and ocean currents the mean 
surface of the sea near the coasts (which one assumes as the 
fundamental sea-surface) can deviate somewhat from a level 
surface. According to the more recent levelling it varies at the 
most by only some decimeters.^ 

1 Sir David Gill. Report on the Geodetic Survey of South Africa, 
iSsj- rSgs (Cape Town, 1896), vol. ii. 1901. vol. iii. 191)5. 

O. Hecker. Bestimmung dev Schwerkraft a. d. Atlaniischen 
Ozean (Verortentl. d. Kgl. Ih-euss. Geod. Inst. No. 11). Berlin, 
1903. 

^ F. R. Helrnert, “Neuere Fortschrittc in der Erkenntnis dcr 
math. Erdgestalt (Verhandl. des VII. Internaiionalen Geogtaphen- 
Kongresses, Berlin, i8gg), London. 1901. 

^ C. Lallemand. ** Rapport sur Ics travaiix du service du nivelle- 
ment general dc la France, dc 1900 a 1903 " (Comp. rend, de la /4« 
conf, gin. de r Assoc. G^od. Intern., 2^03. p. 178). 
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It is well known that the masses of the earth are continually 
undergoing small changes ; the earth s crust and sea-surface 
reciprocally oscillate, and the axis of rotation vibrates relatively 
to the body of the earth. 'Die investigation of these problems 
falls in the programme of the Association. By continued observa- 
tions of the water-level on sca-coasts, results have already been 
obtained as to tlie relative motions of the land and sea (cf. 
Gkology) ; more exact levelling will, in the course of time, 
provide observations on countries remote from the sea-coast. 
Since 1900 an international service has been organized between 
some astronomical stations distributed over the north parallel 
of 39® 8', at which geographical latitudes are observed whenever 
possible. The association contributes to all these stiitions, 
supporting four entirely : tw'o in America, one in Italy, and one 
in Japan ; the others partially ('I'schardjui in Russia, and 
Cincinnati observatory’ ). Some observatories, especially Pulkowa, 
T-eiden and Tokyo, take part voluntarily. Since 1906 another 
station for South America and one for Australia in latitude 
-31" 55' have been added. According to the existing data, 
geographical latitudes exhibit variations amounting to ± 0*25", 
which, for the greater part, proceed from a twelve- and a fourteen- 
month period.^ (A. R. C. ; F. R. 11 .) 

EARTH CURRENTS. After the invention of telegraphy it 
was soon found that telegraph lines in which the circuit is com- 
pleted by the earth are traversed by natural electric currents 
which occasionally interfere seriou.sly with their use, and which 
arc known as “ earth currents.” 

j. Amongst the pioneers in investigating the subject were 
several English tclegra]>hists, e.g. W. H. Barlow ( 1 ) and C. V. 
Walker ( 2 ), who were in charge respectively of the Midland and 
South-Eastern telegraph .systems. Barlow noticed the existence 
of a more or less regular diurnal variation, and the result ■' 
confirmed by all subscejuent investigators- that earth currents 
proper occur in a line only when both ends are eartlutd. Walker, 
as the result of g(‘neral instructions issued to telegraph clerks, 
collected numerous statistics as to the phenomena during times 
of large earth currents. His results and those given by Barlow 
both indicate that the lines to suffer most from earth cuirents 
in England have the general direction N.E. to S.W. As Walker 
points out, it is the direction of the terminal plates relative to 
one another that is the essential thing. At the same time he 
noticed that whilst at any given instant the currents in jiarallel 
lines have with rare exceptions the same direction, .some lines 
show normally stronger currents than others, and he suggested 
that differences in the geological .structure of the inter\'ening 
ground might be of importance. This is a point wdiich seems 
still somewhat obscure. 

Our present knowledge of the subject ow’cs much to jiractical 
men, but even in the early days of telegraphy the fact that 
telegraph .system.s are commercial undertakings, and cannot allow 

^ T. Albrecht, liesuUate des iiitcruftl. tireilendieostcs, i. and ii. 
(Berlin, 190 5 and 1906) ; F. Klein and A. Sommerfeld, Vher die 
Theoric des Krcisels. iii. p. O72 ; K. Spitalcr. “ Die pcTiodischeii Luft- 
massenverschicbiiiigeii uiid ihr Einlluss auf die I-Jigeniinderung der 
Erdaxe ” (Petermanns Mitteilungen , Krgdnzuvgsheft. 137) ; S. New- 
comb, StLiteiiu iit of the Theoretical Laws of the Polar Motion ’* 
(Astronomical Journal. i8c)8, xix. 158); F. R. ITelmert, “ Zur 
Erklaruiif{ dor beobachteten BreitcnaiidorunRcn " (Astr. Nachr. No. 

; J* ^Veede^, “ Tlur 14-nioiilhly ]>eiiod of tlio motion ol tin; 
l^ole from detfjrminatioiis of the azimuth of the meridian marks of 
the T-(;idcn observatory” (Kon.Ak.van W’ etc use happen to Amster- 
dam. 1900) ; A. Sokolof, “ Determination dn nionvc'inent du i) 61 c terr. 
au inoyen des mires meridiennes dc l*oiilkovo ” (MB. math, et astr. 
vii., 1894) ; J. Bonsdorff, " Btrobiichtungen von 5 Cassiopejae mil 
dem grossen Zcnittcleskop " (M ittcilungen der N ikolai-H auptstern- 
warte ztt Pulkowo, 1907) ; J. Larmor and E. H. Hills. “ The irregular 
movement of the Earth's axis of rotation : a contribution towards 
the analysis of its caiise.s *’ (Monthly Notices li.A.S., 1906. lx vii. 22) ; 
A. S. Crlslie, “The latitude variation Tide” (Phil. Soc. of Wash., 
^895, BiUl. xiii. 103) : H. G. van de Sande Bs^huyst'ii. “ Uher die 
Auderuiig der Polhohe “ (Astr. Nachr. No. 3261) : A. V. Backlund, 
“ Zur Frage nach dcr Bewegung des Erdpole.s ” (Astr. Nachr. 
No. 37S7) : R. Schumann, “ f iber die Polli6hen.schwankung ” 
(Astr.' Nachr. No. 3873) ; “ Numerische Unlersiichung “ (Prgdn- 
zungshefte zu den Astr. Nachr. No. ii); Weiterc Untersuchungen 
(No. 4142) ; Bull, astr., 1900, June, report of diflerent theoretical 
memoirs. 
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the public to wait the convenience of science^ was a serious 
obstacle to their employment for research. Thus Walker 
feelingly says^ when regretting his paucity of data during a 
notable earth current disturbance : “ Our clerks were at their 
wits’ end to clear off the telegrams. . . . At a time when observa- 
tions would have been very highly acceptable they were too much 
occupied with their ordinary duties.” Some valuable observa- 
tions have, however, been made on long telegraph lines where 
special facilities have been given. 

Amongst these may be mentioned the observations on French 
lines in 1883 described by E. E. Blavier ( 3 ), and those on two 
German hnes Berlin-Thom and Berlin-Dresden during 1884 to 
1888 discussed by B. Weinstein ( 4 ). 

2. Of the experimental lines specially constructed perhaps 
the best known are the Greenwich lines instituted by Sir G. B. 
Airy ( 5 ), the lines at Pawluwsk due to H. Wild (6), and those at 
Parc Saint Maur, near Paris ( 7 ). 

Experiiitenlal Lines , — At Greenwich observations were com- 
menced in 1865, but there have been serious disturbances due 
to artificial currents from electric railways for many years. 
There are two lines, one to Hartford distant about 10 m., in a 
direction somewhat south of cast, the other to Croydon distant 
about 8 m., in a direction west of south. 

Information from a single line is incomplete, and unless this 
is clearly understood errontHnis irleas may be derived. The times 
at which the current is largest and least, or when it vanishes, in 
an east-west line, tell nothing directly as to the amplitude at the 
time of the resultant current. Tlie lines laid down at Pawlowsk 
in 1883 lay nearly in and perpendicular to the geographical 
meridian, a distinct desideratum, but were only about 1 km. 
long. 'Phe installation at Parc Saint Maur, discussed by T. 
Moureaux, calls for fuller description. There arc three lines, 
one having terminal earth plates 14*8 km. apart in the geo- 
graphical meridian, a second having its earth plates due east and 
west of one another, also 14*8 km. apart, and the third forming 
a closed circuit wholly insulated from the ground. In each of 
the three lines is a Depre/. d’Arsonval galvanometer. Light 
reflected from the galvanometer mirrors falls on photographic 
paper wound round a drum turned by clockwork, and a con- 
tinuous record is thus obtained. 

3. J^-acb galvanometer has a resistance cd about 200 oluns, 
but is shunted by a resistance of only 2 ohms. The total effective 
resistances in the N.-S. and E.-W. lines are 225 and 348 ohms 
respectively. If i is the current recorded, J-, g and j tlie resist- 
ances of the line, galvanometer and shunt respectively, then 
E, the difference of potential Ixjtwecn the two earth plates, is 
given by 

g/s) {L + gs/(/? + 5 ) } . 

To calibrate the record, a Daniell ceil is put in a circuit in- 
cluding 1000 ohms and the three galvanometers as shunted. 
If i l)e the current recorded, e the E.M.F. of the cell, then 
e « i ( I + g. .S') j 1000 4 - 3gi’/ (g + s)\. Under the conditions at Parc 
Saint Maur w'C may write 2 for g 5 (g + .O^ ^-*^<1 ^’072 f(»r e, and 
thence we have approximately E = 0-240(7//') for the N.-S. line, 
and K«=o-37i(/V) for the E.-W. line. 

The method of standardization assumes a potential difference 
between earth plates which varies slowly enough to produce a 
practically steady current. 'Fhere arc several causes producing 
currents in a telegsaph wire which do not satisfy this limitation. 
During thunderstorms surgings may arise, at least in overhead 
wires, without these being actually struck. ^\gain, if the circuit 
inclurlcs a variable magnetic field, electric currents will be 
produced independently of any direct source of potential differ- 
ence. In the third circuit at Parc Saint Maur, where no earth 
plates exist , the current must be mainly due to changes in the 
earth’s vertical magnetic field, with super|)osed disturbances 
due to atmospheric electricity or aerial waves. Even in the 
other circuits, magnetic and atmospheric influences play some 
part , and when their contribution is important, the galvanometer 
deflection has an uncertain value. What a galvanometer records 
when traversed by a suddenly varying current depends on other 
tilings than its mere resistance. 


Even when the current is fairly steady, its exact significance 
is not easily stated. In the first place there is usually an appreci- 
able E.M.F. between a plate and the earth in contact with it, 
and this E.M.F. may vary with the temperature and tlic dryness 
of the soil. Naturally one employs similar plates buried to the 
same depth at the two ends, but absolute identity and invaria- 
bility of conditions can hardly be secured. In some cases, in 
.short lines (8), there is reason to fear that plate E.M.F.’s have 
been responsil.)le for a good deal that has been ascribed to true 
earth currents. With deep earth plates, in dry ground, this 
source of uncertainty can, however, enter but little into the 
diurnal inequality. 

4. Another difriculty is the question of the resistance in the 
earth itself. A given E.M.F. between plates 10 m. apart may 
mean very different currents travelling through the earth, 
according to the chemical constitution and condition of the 
surface strata. 

According to Professor A. Schuster ( 9 ), if p and // be tlu; 
specific resisUinces of the material of the wire and of the soil, 
the current / which would pass along an underground cable 
formed of actual soil, equal in diameter to the wire connecting 
the plates, is given by /^- tpjp, where is the observed current 
in llift wire. As // will vary with the depth, and be different at 
different places along the route, while discontinuities may arise 
from geological faults, water channels and so on, it is clear that 
even the most careful observ^ations convey but a general idea 
as to the absolute intensity of the currents in the earth itself. 
In Schuster's formula, as in the formulae deduced for Parc Saint 
Maur, it is regarded as immaterial whether the wire connecting 
the plates is above or below ground. This view is in aci'ordanc..* 
with records obtained by Blavier ( 3 ) from two lines between 
Paris and Nancy, the one an air line, the other underground. 

5. The earliest quantitative results for the regular diurnal 
changes in earth currents are probably those deduced by Airy 
( 5 ) from the records at Greenwich between 1865 and 1867. 
Airy rcsoh'ed the observed currents from the two (Jrccnwich 
lines in and perpendicular to the magnetic meridian (then about 
21*^ to the west of astronomical north). The information given 
by Airy as to tlie precise meaning of the quantities be terms 
“ magnetic tendency ’’ to north and to west is somewhat 
scanty, but wt are unlikely to be much wrong in a(X!epting his 
figures as proportional to the earth currents from magnetic 
east to west and from magnetic north to south respectively. 
.•\iry gives mean hourly values for each month of the year. 
The corresponding mean diurnal inequality for the whole 
year appears in Table I., the unit being arbitrary. In 
every month the algebraic mean of the 24 hourly values 
represented a current from north to .south in the magnetic 
meridian, and from east to west in the perpendicular direc- 
tion ; in the same arbitrary units used in Table I. the mean 
values of these two “ constant ” currents were respectively 
777 and 559. 

6. Diurnal Variation , — Probably the most complete records 
of diurnal variation are those discussed by Weinstein ( 4 ), which 
depend on several years’ records on lines from Berlin to Dresden 
and to Thom. Relative to Berlin the geographical co-ordinates 
of the other two places are : 

Thorn . 0“ 20' N. lat. 5“ 12' E. long. 

Dresden . . 1® 28' S. lat. o® 21' E. long. 

Thus the Berlin-Dresden line was directed about 8 J° east of south, 
and the Bcrlin-Thom line somewhat more to the north of east. 
'Die latter line had a length about 2-18 times that of the former. 
The resistances in the two lines were made the same, so if we 
suppose the difference of potential between earth plates along 

a given direction to vary as their distance apart, the current 

observed in the Thom-Berlin line has to be divided by 2-18 to be 
comparable with the other. In this way, resolving along and 
perpendicular to the geographical meridian, Weinstein gives 
as proportional to the earth currents from east to west and 
from south to north respectively 

J =o*i47i'+o*435», and J'=o-98g»'-o-ioo/, 
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where i and 1' are the observed currents in the Thom-Berlin and 
Dresden-Berlin lines respectively, both being counted positive 
when flowing towards Berlin. 

It is tacitly assumed that the average earth conductivity 


arithmetic means from the several months composing the 
season in question. 

7. The mean of the 24 hourly numerical values of the resultant 
current for each month of the year as deducible from Weinstein^s 


is the same between Berlin and Thom as between Berlin and \ data — the unit being the same as before—are given in Table II. 
Dresden. It should also be noticed that local _ tt , 

time at Berlin and ITlom differs by fully 20 Numerical Value of Reeultaut Lurnnt. 

minutes, while the crests of the diurnal variations 
in short lines at the two places would probably 
occur about the same local time. The result 
is probably a less sharp occurrence of maxima 
and minima, and a relatively smaller range, than in a short 
line having the same orientation. 

It was found that the average current derived from a number 
of undisturbed days on either line might be regarded as made up 
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March 
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May 
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July 

Aug. 
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Oct. 

j Nov. 

Dec. 1 

1.52 

211 

293 

328 

3-13 

314 

337 

31)0 

258 

235 




of a “ constant part ’’ plus a regular diurnal inequality, the con- 


There is thus a conspicuous minimum at mid-winter, and but 
little difference between the monthly means from April to August. 
This is closely analogous to what is seen in the daily range of 
the magnetic elements in similar latitudes (see Magnetism, 
Terrestrial). There is also considerable resemblance between 


stant part representing the algebraic mean value of the 24 hourly the curve whose ordinates represent the diurnal inecjuality in 
readings. In both lines the constant part showed a decided ^ the current passing from north to south, and the cur> e showing 
alteration during the third year — changing sign in one line — the hourly change in the westerly component of the horizontal 
in consequence, it is believed, of alterations made in the earth magnetic force in similar European latitudes, 
plates. Tlie constant part was regarded as a plate effect, and was ; 8. Relations with Sun-spots, Auroras and Magnetic Storms.— 

omitted from further consideration. Table I. shows in terms Weinstein gives curves representing the mean diurnal inequality 

of an arbitrary unit -whose relation to that employed for : for separate years. In both lines the diurnal amplitudes wxtc 

Greenwich data is unknown — the diurnal inequalit}'^ in the | notably smaller in the later years whiih were near sun-spot 
currents along the two lines, and the inequalities thence cal- | minimum. 'I'his raises a presumption that the regular diurnal 
culated for ideal lines in and perpendicular to the geographical j earth currents, like the ranges of the magnetic elements, follow 
meridian. Currents are regarded as positive when directed from ' the ii-year sun-spot period. W hen we pass to the large and 
Berlin to Dresden and from north to south, the opposite point ; irregular earth currents, wliich are of practical interest in 
of view to that adopted by Weinstein. The taVde also shows j telegraphy, there is every reason to suppose that the sun-spot 
the mean numerical value of the resultant current (the “ con- = period applies. These currents are always accompjinied by 
stant part being omitted) for each hour of the day, for the year : magnetic di.sturbance.s, and when .specially striking by brilliant 
as a whole, and for winter (November to February), equinox ' aurora. One most conspicuous example ol this occurrc'd in the 
(March, April, September, October) and summer (May to end of August and beginning of September i85(). 'fhe magnetic 

disturbances recorded were 
of almost unexanjph^d size 
1 and rapidity, the accom- 
, panying aurora was extra- 
I ordinarily brilliant, and 
i K.M.h'.’s of 700 and 800 
i volts are said to have been 
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Mean Diurnal Inequalities for the year. 


Numerical Values ot resiiliaiit 
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500 to 600 km. long. It is 
doubtful w’hethcr the dis- 
turbances of 1859 have l)een 
ef|ualled since, hut earth 
current voltages of the order 
of 0*5 volts per mile have 
been recorded by various 
aiithoritie.s, e.g. Sir W\ li. 
Breecc (10). 

It was the practice for 
several years to publish in 
the Ann, du bureau central 
meteorologique sy nchronous 
magnetic and earth current 
curves from Parc Saint Maur 
corresponding to the chief 
disturbances of the year. In 
most cases there is a marked 
similarity between the curve 
of magnetic declination and 
iliat of the north-south earth 
current. At times there is 
also a distinct resemblance 

August). There is a marked double period in both the | between the horizontal force magnetic curve and that of 

N.-S. and E.-W. currents. In both cases the numerically | the east-west earth current, but exceptions to this are not 

largest currents occur from 10 a.m. to noon, the directions ! infrequent. ^Similar phenomena appear in syncJjronous 

then being from north to south and from west to east. ‘ “ 

The currents tend to die out and change sign about 2 p.m., 
the numerical magnitude then rising again rapidly to 4 or 
5 P.M. The current in the meridian is notably the larger, 
llie numerical values assigned to the resultant current are 


Greenwich records published by Air>^ in 1868 ; these show 
a close accordance between the horizontal force curves and 
tho.se of the currents from magnetic east to west. Originally 
it was supposed by Airy that whilst rapid movements in 
the declination and north-south current curves sometimes 
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occurred simultaneously, there was a distinct tendency for the 
latter to precede the former. More recent examinations of the 
Greenwich records by W. Ellis ( 11 ), and of the Parc St Maur 
curves b>' Moureaux, have not confirmed this result, and it is now 
believed that the two phenomena are practically simultaneous. 

'Fhere has also been a conflict of views as to the connexion 
between magnetic and earth current disturbances. Airy’s 
observations tended to sugge.st that the earth current was the 
primary cause, and the magnetic disturbance in considerable 
part at least its effect. Others, on the contrary, have supposed 
earth currents to be a direct effect of changes in the earth’s 
magnetic field. The prevailing view now is that both the 
magnetic and the earth current disturbances are due to electric 
currents in the upper atmosphere, these upper currents becoming 
visible at times as aurora. 


( 16 ). At a distance of half a mile or more from an electric tram 
line the disturbance is usually largest in magnetographs recording 
the vertical component of the earth’s field. The magnets are 
slightly displaced from the position they would occupy if un- 
disturbed, and are kept in continuous oscillation whilst the 
I trams are running ( 17 ). The extent of the oscillation depends 
on the damping of the magnets. 

The distance from an electric tram line where the disturbance 
ceases to be felt varies with the system adopted. It also depends 
on the length of the line and its subdivision into sections, on 
the strength of the currents supplied, the amount of leakage, the 
absence or pre.sence of “ boosters,” and finally on the sensitive- 
ness of the magnetic instruments. At the U.S. Coast and 
Geodetic Surv^ey’s observatory at Cheltenham the effect of the 
i Washington electric trams lias been detected by higlily sensitive 


9. There seems some evidence that earth currents can be 
called into existence by purely local causes, notably difference 
of level. Thus K. A. Brander ( 12 ) has observed a current 
flowing constantly for a good many days from Airolo (height 
1160 metres) to the Hospice St Gotthard (height 2094 metres). 
In an S-km. line from Resina to the top of V’^esuvius L. Palmieri 
( 13 ) — observing in 1889 at three-hour intervals from 9 a.m. to 
q p — always found a current running uphill so long as the 
mountain was quiet. On a long line from Vienna to Graz A. 
Baumgartner ( 14 ) found that the current generally flowed from 
both ends towards intervening higher ground during the day, 
but in the opposite directions at night. During a fortnight in 
September and October 1885 hourly readings were taken of the 
current in the telegraph cable from Fort- William to Ben Nevis 
Observatory, and the results were discussed by II. N. Dickson 
( 16 ), who found a marked preponderance of currents up the line 
to the summit. The recorded mean data, otherwise regarded, 
represent a “ constant ” current, equal to 29 in the arbitrary 
units employed by Dickson, flowing up the Hue, together with 
the following diurtial inequality, + denoting current towards 
Fort-William (f.^. down the hill, and nearly east to west). 


Hour 1 

1 * 1 

2 1 

3 

4 

.5 

6 

7 j 

S 

A.M. 

! ~2l I 

-41 1 

•1 13 

4*23 

4 55 

-3 

+ 25 ! 

• 32 

1*.M. 

+ 24 i 

•f 18 1 

+ 115 

+ 18 

f '75 

-5 

4-50 ! 

-9 


magnetographs, tliough the nearest point of the line is 1.2 m. 

I away ( 18 ). Amongst the magnetic observatories which have 
I suffered severely from this cause are those at Toronto, Washing- 
ton (Naval Observatory), Kew, Paris (Parc St Maur), I*erpignan, 
Nice, TJsbon, Vienna, Rome, Bombay (Colaby) and Batavia. 
In some crises magnetic observations have been wholly suspended, 
in others new observatories liave been built on more remote sites. 

As regards damage to underground pipes, mainly gas and 
water pipes, numerous observations have Ixjen made, especially 
in Germany and the United States. When electric tramways 
liavc uninsulated returns, and the potential of the rails is allowed 
to differ considerably from that of the earth, very considerable 
currents are found in neighbouring pipes. IJnder these condi- 
tions, if the joints between contiguous pipes forming a main 
present appreciable resistance, whilst the surrounding earth 
through moisture or any other cause is a fair conductor, current 
passes locally from the pipes 1.0 the earth causing electrolytic 
corrosion of the pipes. Owing t«) the diversity of interests 
concerned, the extent of the damage thus caused lias been very 
variously estimated. In some ir\stances it has been so consider- 
1 able as to lx* the alleged cause of the ultimate failure of water 
, . ^ pipes to stand the pressure they are 

^ 1 ° i * ^ 1 ^ " exposed to. 

50 I ' 62 * -46 4-6 

56 I ^ ^7 j . 28 I ~ 34 Bjuliography. — See Svante August 
Arrhenius, Lehrbitch lUr hosmischen Phvsik 


There is thus a diurnal inequality, which is l)y no means very 
irregular considering the limited number of days, and it bears 
at least a general resemblance to that shown by Weinstein’s 
figures for an east-west line in Germany. 'I'liis will sei^^e to 
illustrate the uncertainties affecting these and analogous observa- 
tions. A constant current in one direction may arise in whole or 
part from plate E.M.F.’s; a current showing a diurnal inequality 
will naturdly arise between any two places some distance apart 
whether they be at different levels or not. Innally, when 
records are taken only for a short time, doubts must arise as 
to the generality of the results. During the Ben Nevis observa- 
tions, for instance, wt are told that the summit was almost 
constantly enveloped in fog or mist. By having three earth 
plates in the same vertical plane, one at the top of a mountain, 
the others at opposite sides of it, and then observing the currents 
between the summit and each of the base stations, as well as 
directly between the base stations — during an adequate number 
of days representative of different seasons of the year and 
different climatic conditions— many uncertainties would soon 
be removed. 

10. Artificial Currents, -—The groat extension in the applica- 
tions of electricity to lighting, traction and power transmission, 
characteristic of the end of the 19th centur>\ has led to the 
existence of large artificial earth currents, which exert a disturb- 
ing influence on galvanometers and magnetic instruments, and 
also tend to destroy metal pipes. In the former esvse, whilst 
the disturbance is generally loosely assigned to .stray or “ vaga- 
bond ” earth cunents, this is only partly correct, the currents 
used for traction arc large, and even if there were a perfectly 
insulated return there would be a considerable resultant magnetic 
field at distances from the track which were not largely in 
excess of the distance apart of the direct and return currents 


I (Lfipzig, i<>03), p]). 984-990. For lists of references see J. E. 
j Burbank, Terrestrial Magnetism, vol. 10 (1905), p. 23. and 
! P. Bachmeljc*w ( 8 ). For papers descriptive of corrosion of pipes, 
&c., by artificial currents see Science Abstracts (in recent years 
in the volumes devoted to engineering) under the heading “ Trac- 
tion, Electric; Electrolysis.” The following arc the references 
in the text : — (1) Phil. Trans. P.S. for 1849. pt. i. ]>. ftj ; (2) Phil. 
Trans. P.S. vol. 151 (1861), p. 89, and vol. 152 (1862). p. 203; (3) 
iktude des couranls telluriques (Paris, 1884) ; (4) Die Erdstrome im 
^ dculschen Reichstelegrapkengehiet (Braunschweig. 1900); ( 6 ) Phil. 

I Trans. P.S. vol. 158 (1868), p. 465. and vol. 160 (1870), p. 215; (6) 
i Mem. de f Academic Sl~PHersboufg, t. 31, No. 12 (1883); (7) T. 

, Moureaux. Ann. dn Bureau Central Met. (Annee 1893), 1 Mem. p. 

; B 23 ; (8) P. Baclimetjcw, Alem. de VAcadhnie St-PHershonrg, vol. 12, 

' No. 3 (1901) ; (9) Terrestrial Magwiism, vol. 3 (1898), p. 130; (10) 

; Journal Tel. Engineers (1881) ; (11) Proc. R.S. vol. 52 (1892). p. 191 ; 

I (12) Akad. Abhamilung (Helsingfors, 1888) ; ( 13 ) Acad. Napoli Rend. 

I (1890). and A Hi (1894, 1895) ; ( 14 ) Pogg. Ann. vol. 76. p. 135 ; ( 16 ) 
Proc. R.S.F.. vol. 13, p. 530 ; ( 16 ) A. Riickcr, Phil, Mag. 1 (1901), p. 
423. and R. T. Glazcbrook, ibid. p. 432 ; ( 17 ) J. Edler, Elektrotecn. 
Zeit. vol. 20 (1899) ; ( 18 ) L. A. Bauer, Terrestrial Magnetism, vol. ii 
(1006), p. 53. (C. Cii.) 

EARTH-NUT, the English name for a plant knovrn botanically 
i as Cano podium denudatum (or Bunium flexuosum), a member of 
j the natural order Umbclli ferae, which has a brow'n tuber-like 
I root-stock the size of a chestnut. It grows in woods and fields, 
; has a slender flexiious smooth stem 2 to 3 ft. high, much-divided 
leaves, and small white flowers in many-rayed terminal compound 
umbels. Boswell Syme, in English Botany, iv. 114, says : “ Tlie 
common names of this plant in England are various. It is 
known as earth-nut, pig-nut, ar-nut, kipper-nut, hawk-nut, 
jar-nut, earth-chestnut and ground-nut. Though really ex- 
cellent in taste and unobjectionable as food, it is disregarded 
j in England by all but pigs and children, both of whom 
I appreciate it and seek eagerly for it.” Dr Withering de- 
i scril)es the roots as little inferior to chestnuts. In Holland 
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and elsGwhei*c on the continent of Europe they are more 
generally eaten. 

EARTH PILLAR, a pillar of soft rock, or earth, capped by 
some liarder material that has protected it from denudation. 
The “ bad lands ” of western North America furnish numerous 
examples. Here “ the formations are often beds of sandstone 
or shale alternating with unindurated beds of clay. A semi- 
arid climate where the precipitation is much concentrated 
seems to be most favourable to the development of this type 
of formation.’* The country round the Dead Sea, where loose 
friable sandy clay is capped by harder rock, produces “bad-land” 
topography. The cap of hard rock gives way at the joints, and 
the water nuiking its way downwards washes away the softer 
material directly under the cracks, which become wider, leaving 
isolated columns of clay capped with liard sandstone or limestone. 
These become smaller and fewer as denudation proceeds, the 
pillars standing a great height at times, until finally they all 
disappear. 

EARTHQUAKE. Although the terrible effects which often 
accompany earthquakes have in all ages forced themselves upon 
the attention of man, the exact investigation of seismic phenomena 
dates only from the middle of the igth century. A new science 
has been thus established under the name of seismology (Gr. 
treurfifk, an earthquake). 

History, — Accounts of earthquakes are to be found scattered 
through the writings of many ancient authors, luit they are, for 
the most part, of little value to the seismologist. There is a 
natural tendency to exaggeration in describing such phenomena, 
sometimes indeed to the extent of imporiing a supernatural 
element into the description. Tt is true that attempts were made 
by some ancient writers on natural philosophy to offer a rational 
explanation of earthquake phenomena, but the hypotheses 
which their explanations involved are, as a rule, too fanciful to 
be worth reproducing at the present day. It is therefore un- 
necessary to dwell upon the references to seismic phenomena 
which have come down to us in the writings of such historians 
and philosophers as Thucydides, Aristotle and Strabo, Seneca, 
Liv)^ and Pliny. Nor is much to be gleaned from tlie piiges of 
medieval and later writers on earthquakes, of whom the most 
notable are Fromondi (1527), Maggio (1571) and Travagini 
(1679). In England, the earliest work worthy of mention is 
Robert Hooke’s Discourse on Earthquakes^ written in 1668, and 
read at a later date before the Royal Society. This discourse, 
though containing many passages of considerable merit, tended 
but little to a correct interpretation of the phenomena in question. 
Equally unsatisfactory were the attempts of Joseph Priestley 
and some other scientific writers of the 18th century to connect 
the cause of earthquakes with electrical phenomena. The great 
earthquake of Lisbon in 1755 led the Rev. John Michcll, professor 
of mineralogy at Cambridge, to turn his attention to the subject ] 
and in 1760 he published in the Philosophical Transactions a 
remarkable essay on the Cause and Phenomena of Earthquakes. 
A suggestion of much scientific interest was made by Thomas 
Young, when in his Lectures on Natural Philosophy, published 
in 1807, he remarked that an earthquake “ is probably pro- 
pagated through the earth nearly in the same manner as a noise 
is conveyed through the air.” The recognition of the fact that 
the seismologist has to deal with the investigation of wave- 
motion in solids lies at the very base of his science. In 1846 
Robert Mallet communicated to the Royal Irish Academy his 
first paper “ On the Dynamics of Earthquakes ” ; and in the 
following year W. Ilopkin.s, of Cambridge, presented to the 
British Association a valuable report in which earthquake 
phenomena were discus.sed in some detail. Mallet’s labours 
w^ere continued for many years chiefly in the form of Reports to 
the British Association, and culminated in his great work on 
the Neapolitan earthquake of 1857. An entirely new impetus, 
however, was given to the study of earthquakes by an energetic 
body of observers in Japan, who commenced their investigations 
about the year 1880, mainly through the influence of Prof. 
Jolm Milne, then of Tokyo. Their work, carried on by means of 
new instruments of precision, and since taken up by obser\-ers 
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in many parts of the world, has so extended our knowledge of 
earthquake-motion that seismology has now become practically 
a new department of physical science. 

It is hardly too much to say, however, that the earliest 
systematic application of scientific principles to the study of the 
effects of an earthquake was made by Mallet in his investigation 
of the Neapolitan earthquake mentioned above. It is true, the 
great (.alabrian earthquake of 1783 liad been the subject of 
careful inquiry by the Royal Academy of Naples, as also by 
Deodat Dolomieu and some other scientific authorities ; but in 
consequence of the misconception which at that time prevailed 
with regard to the nature of seismic at^tivity, the results of the 
inquiry, though in many ways interesting, were of very limited 
scientific value. It was reserved for Mallet to undertake for 
the first time an extensive series of systematic obsci^^ations in 
an area of great seismic disturbance, wdth the view oi explaining 
the plienomena by the application of the laws of wave-motion. 

The “ Great Neapolitan JOarthqiiake,” by which more than 
12,300 lives were lost, was felt in greater or less degree over 
all Italy south of the parallel of 42°, and has been seapoih 
regarded as ranking third in order of severity among the tmn tarth^ 
recorded earthquakes of Europe. The principal shock «««*•, 
occurred at about 10 p.m. on the i6th of December 
1857 ; but, as is usually the case, it had been preceded by minor 
disturbances and wa.*? followed by numerous af1;cr-.shocks which 
continued for many months. Early in 1858, aided by a grant 
from the Royal Society, Mallet visited the devastated districts, 
and .spent more than two months in .studying the effects of tiie 
catastrophe, especially examining, with the eye of an engineer, 
the cracks and ruins of the buildings. His voluminous report 
was published in 1862, and though his methods of research and 
his deductions have in many cases been superseded l)y the 
advance of knowledge, the report .still remains a memorable 
work in the history of seismology. 

Much of Mallet’s labour was directed to the determination of 
the position and magnitude of the subterranean source from 
which the vibnitory impulses originated. This is known variously 
as the seismic centre, centrum, hypocentrv, origin or jocus. It 
is often c:onvenient I.0 regard this centre iheorctically as a point, 
but practically it must be a locus or space of three dimensions, 
which in different cases varies mucL in si/.c and shape, and may 
be of great magnitude. 'Hiat part of the surface of the earth 
which is vertically above the centre is called the epicentre ; or, 
if of considerable area, the epicentral or cpifocal tract. A 
vertical line joining tlie epicentre and the focus was termed by 
Mallet the seismic vertical. He calculated that in the ca.se of the 
Neapolitan earthquake the focal cavity was a curved lamellilorm 
fissure, having a length of about 10 m. and a height of about 
3J m., whilst its width was inconsiderable. The central point 
of this fissure, the theoretical seismic centre, he estimated to 
have been at a depth of about 6} m. from the surface. Dr G. 
Davison, in discussing Mallet's data, was led to the conclusion 
that there were two distinct foci, possibly^ situated on a fault, 
or plane of di.slocation, running in a north-west and .south-east 
direction. Mallet located his epicentre near the village of 
C^giano, not far from Polla, while tlu; other seems to have been 
in the neighbourhood of Montemurro, about 25 m. to the south- 
east. 

The intensity, or violence, of an earthquake is greatest in or 
near the epicentre, whence it decreases in all tlircctions. A line 
drawn through points of equal intensity forms a curve round the 
epicentre known as an isoseisi, an isoseismal or an isosetsmte 
line. If the intensity declined equally in all directions the 
isoseismals would be circles, but as this is rarely if ever the case 
in nature they usually become ellipses and other closed curves. 
The tract which is most violently shaken was termed by Mallet 
the meizoseismic area, whilst the line of maximum de.struction 
is known as the meizosdsmic line. 'I'hat isoseismal along which 
the decline of energy is most raj)id was called by K. von Seebach 
a pleistoseist. 

In order to determine the position of the seismic centre, Mallet 
made much use of the cracks in damaged buildings, especially 
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in walls of masonry, holding that the direction of such fractures 
must generally be at right angles to that in which the normal 
earthquake-wave reached them. In this way he obtained the 
“ angle of emergence ” of the wave. He also assumed that 
free-falling bodies would be overthrown and projected in the 
direction of propagation of the wave, so that the epicentre might 
immediately l>e found from the intersection of such directions. 
These data are, however, subject to much error, especially 
through want of homogeneity in the rocks, but Mallet’s work 
was still of great value. 

A different method of ascertaining the depth of the focus 
was adopted by Major C. E. Dutton in his investigation of the 
('harleston earthquake of the 31st of August 1886 
emrth- for the U.S. Cieological Survey. 'I’his catastrophe 
quake, was heralded by shocks of greater or less severity a 
i 88 A, previously at Summerville, a village 22 m. 

north-west of (liarleston. The great earthquake occurred at 
9.51 P.M., standard time of the 75th meridian, and in about 
70 seconds almost every building in (Charleston was more or 
less seriously damaged, while many lives w'ere lost. The 
epicentral tract was mainly a forest region with but few 
buildings, and the principal records of seismological value were 
afforded hy the lines of railway which tjaversed the disturbed 
area. In many’ places these rails were flexured and dislocated. 
Numerous fissures opened in the ground, and many of these 
discharged water, mixed sometimes with sand and silt, which 
was thrown up in jets rising in some cases to a heij^ht of 20 ft. 
Two epicentres were recognized — one near Woodstock station 
on the South ('arolina railway, and the other, being the centre 
of a much smaller tract, about 14 m. south-west of the first and 
near the station of Rantowles on the ("harlcston and Savannah 
liii<‘. AroiuKl these centres and far aw'ay isos<‘ismal lines ivere 
drawn, the relative intensity at different places being roughly 
estimated by the effects of the catastrophe on various structures 
and natural objects, or, where visible records were wanting, 
by personal evidence, which is often vague and variable. The 
Rossi - Forel scale was adopted. This is an arbitrary scale 
lormulatcd by Professor M. S. de Ro.ssi, of Rome, and Dr F. A. 
Forel, of (ieneva, based mostly on the ordinary phenomena 
observed during an earthquake*, and consisting of ten degrees, 
of which the lowest is the feeblest, viz. 1 . Microseismic shock ; 
n. Extremely f(.*eiilc shock ; fTI. Very feel.>lc shock ; IV. 
Feeble ; V. Shock of moderate intensity ; VT. Fairly strong 
shock; VIl. Strong shock; VII 1 . Very strong .shock; IX. 
Extremely strong shock ; X. Shock of extreme intensity. 
Other conventional scales, some being less detailed, have been 
drawn up by observers in such earthquake-shaken countrie.s 
as Italy and Japan. A cur\'e, or theoretical isoscismal, drawn 
through certain points where the decline of intensity on re-ceding 
from the epicentre .seems to be greatest w\t,s called by Dutton 
an “ index-circle ” ; and it can Ijc shown that the radius of such 
a circle multiplied l)y the square root of 3 gives the focal depth 
theoretically. In this way it was computed that in the Charleston 
earthquake the origin under Woodstock must liave had a depth 
of about 12 m. and that near Rantowles a depth of nearly 8 m. 
The determination of the index-circle pre.sents much difficulty, 
and the conclusions must he regarded as only approximate. 

ll is probable, according to R. D. Oldham, that local 
earthquakes may .originate in the “ outer skin ” of the earth, 
whilst a large world-shaking earthquake takes its origin in the 
deeper part of the crust,” w'hence such a disturbance is termed a 
bafitysetsm. barge earthquakes may have very extended origins, 
with no definite centre, or w'ith several foci. 

The gigantic di.saster known as the “ Great Indian Earthquake,” 
which occurred on the T2th of June 1897, was the subject of 
Onat t^areful investigation by the Geological Survey of 

Indian India and was described in detail by the super- 

earth- intendent, R. D. Oldham. It is sometimes termed 
the Assam earthquake, since it was in that pro- 
vince that the effects were most severe, but the shocks 
were felt over a large part of India, and indeed far beyond its 
boundaries. Much of the area which suffered most disturlmnce 


was a wrild countrv, sparsely populated, with but few buildings 
of brick or stone from which the violence of the shocks could 
Ije estimated. The epicentral tract was of great size, having 
an estimated area of about 6000 sq. m., but the mischief was 
most .severe in the neighbourhood of Shillong, where the 
stonework of bridges, churches and other buildings was abso- 
lutely levelled to the ground. After the main disturbance, 
shocks of greater or less severity continued at intervals for many 
weeks. It is supposed that this earthquake was connected with 
movement of subterranean rock-ma.s.ses of enormous magnitude 
along a great thrust-plane, or series of such planes, having a 
length of about 200 m. and a maximum breadth of not less than 
50 m. It is pointed out by Oldham that this may be compared 
for size with the great Faille du Midi in Belgium, which is known 
to extend for a distance of 120 m. The depth of the principal 
focus, though not actually capable of determination, was prob- 
ably less than 5 m. from the surface. From the focus many 
.secondary faults and fractures proceeded, some reaching the 
surfarte of the ground. Enormous landslips accompanied the 
earthquake, and as an indirect effect of these slides the form of 
the water-courses became in certain cases modified. PermancJit 
change.s of level were also observed. 

Eight years after the great Assam earthquake India vras 
visited by another earthquake, which, though less intense, 
resulted in the loss of about 20,000 lives. This cata- Kaogra 
strophe is known as the Kangra earthquake, since its earth- 

centre seems to have been located in the Kangra quake, 

valley, in the north-w^st Himalaya. It occurred on 
the 4lh of April 1905, and the first great shocks were felt in the 
chief epifocal district at about fi.q a.m., Madras time. Although 
the tract chiefly affected was around Kangra and Dharmsala, 
there was a subordinate epifocal tract in Dehra Dun and the 
neighbourhood of Mussoorie, whilst the effects of the earthquake 
extended in slight measure to T^hore and other cities of the 
plain. It is estimated that, the carthfjuake wus felt over an area of 
about 1,625,000 m. Immediately after the calamity a scientific 
examination of its effects was made by the Geological Survey 
of India, and a report was drawn up 1 )\' the superintendent, 
C. S. Middlcmiss. 

The great earthquake, which, with the subsequent fire, wrought 
such terrible dr\stniction in and around San Francisco on the 18th 
of April 1906, was the most di.sastrous ever recorded in California 
(California. It occurred betw^een jo and 15 minutes earth- 
after 5 a.m., standard time of the 120th meridian. Qu»ke, 
The moment at which the disaster began and the 
duration of the shock varied at different localities in the great 
area over which the earthquake was felt. At San Francisco 
the main shock lasted rather more than one minute. 

According to the official Report, the earthquake was due 
to rupture and movement along the plane of the San Andreas 
fault, one of a series which runs for several hundred niiles 
approximately in a N.W. and S.E. direction near the coa.st 
line. Evidence of fresh movement along this plane of dis- 
location w’as traced for a distance of 190 m. from San Juan 
on the south to Point Arena on the north. I'here the trace of 
the fault is lo.st beneath the sea, but either the same fault or 
another appears 75 m. to the north at Point Delguda. ITie belt 
of disturl^d country is notoriously unstable, and part of the 
fault had been known as the “ earthquake crack.” The direction 
is marked by lines of straight cliffs, long ponds and narrow 
depressions, forming a Rift, or old line of seismic di.sturbancc. 
According to Dr G. K. Gilbert the earthquake zone has a length 
of 300 or 400 m. The principal displacement of rock, in 1906, 
was horizontal, amounting generally to about 10 ft. (maximum 
21 ft.), but there was also locally a .slight vertical movement, 
w'hich towards the north end of the fault reached 3 ft. Move- 
ment was traced for a di.stance of about 270 m., and it is estimated 
that at least 175,000 .sq. m. of country must have been disturbed. 

; In estimating the intensity of the earthquake in San Francisco 
; a new scale was introduced by H. 0 . Wood. The greatest 
' stnictural damage occurred on soft alluvial soil and “ made 
; ground.” Most of the lo.ss of property in San Francisco was 
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due to the terrible fire which followed the earthquake and was 
beyond control owing to the destruction of the system of water- 
supply. 

Immediately after the catastrophe a Gilifomia Earthquake 
Investigation Committee was appointed by the governor of 
the state ; and the American Association for the Advancement 
of Science afterwards instituted a Seismological Committee. 
Tlie elaborate Report of the State Investigation Committee, 
by the chairman, Professor A. C. Lawson, was published in 1908. 

On the 17th of August 1906 a disastrous earthquake occurred 
at Valparaiso, and the year 1906 was marked generally by 
exceptional seismic activity. 

The Jamaica carthciuake of the 14th of January 1907 appears 
to have accompanied movement of rock along an east and west 
fracture or series of fractures under the sea a few miles from the 
city of Kingston. The statue of Queen Victoria at Kingston 
was turned upon its pedestal the eighth of a revolution. 

A terrible earthquake occurred in Calabria and Sicily on 
December 28, 1908, practically destroying Me.ssina and Reggio. 
fttes^iam According to the official returns the total loss of life 
earth- was 77,283. Whilst the principal centre .seems to 

quake, have been in the Strait of Messina, whence the dis- 

turbance is generally known as the Messina earthquake, 
there were independent centres in the (alabrian peninsula, 
a coiintrv which had been visited by severe earthfjuakes not 
long previously, namely on September 8, 1905, and October 
*907- The principal shock of the great Messina earthquake 
of 1908 occurred at 5.21 a.m. (.|.2i Orecnwich time), and had a 
duration of from 30 to 40 seconds. Neither during nor immedi- 
ately before the catastrophe was there any special volcani(‘ 
disturbance at Etna or at Stromboli, but it is i)elieved that there 
must have been movement along a great plane of weakness in 
the neighbourhood of the Strait of Messina, which has been 
studied by E. ('ortest^ The sea-floor in the strait probably 
suffered great disturbance, resulting in the remarkable move- 
ment of water observed on the coast. At first the sea retired, 
and then a great wave rolled in, followTd by others generally 
of decreasing amplitude, though at ("atania the second w'as said 
to have been greater than the first. At Messina the heiglit of 
the great wave w'as 2*70 metres, w^hilst at Ali and Giardini it 
reac!hed 8*40 metres and at San Alessio as much as 11 *7 metres. 
At Malta the tide-gauge recorded a wave of 0-91 metre. 'J'hc 
depth of the chief earthc|uake-ccntre was estimated by Dr K. 
Oddone at about 9 kilometres. The earthcjiiakc and accompany- 
ing phenomena were studied also by Professor A. Ricro, Dr M. 
Baratta and Professor G. Platania and by Dr F. Omori of Tokyo. 
After the great disturbance, shocks continued to afft^c'l the region 
intermittently for several months. In certain respects the 
earthquake of 1908 presented rnuc^h resemblance to the great 
Calabrian catastrophe of 1 783. 

Tt has been proposed by R. D. Oldham that the disturbance 
which causes the frai'tiire and permanent displacement of the 
rocks during an earthquake .should be called an “ carlbshakc,” 
leaving the term earthquake specially for the vibratory motion. 
1‘he movement of the earthquake is molecular, whilst that of 
the earthshake is molar. Subsequently he .suggested the terms 
mochleusis and orchesis T heave ; up\kufuu.y I dance), 

to denote respectively the molar and the molecular movement, 
retaining the word earthcpuike for use in its ordinary .sense. 

In most earthquakes the proximate cause is generally regarded 
as the fracture and .sudden movement of underground rock- 
masses. Disturbances of this type are known as “ tectonic. ” 
earthquakes, since they arc connected with the folding and fault- 
ing of the rocks of the earth’s crust. They indicate a reliid of 
the strain to which the rock-masses are subjected by mountain- 
making and other crustal movements, and they are consequently 
apt to occur along the steep face of a table-land or the margin 
of a continent with a great slope from land to .sea. In many 
cases the immediate scat of the originating impulse is located 
beneath the sea, giving rise to submarine disturbances which 
have been called “ seaquakes.” Much attention has been given 
to these suboceanic disturbances by Professor E. Rudolph. 
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Professor J. H. Jeans has pointed out that the regions of the 
earth’s crust most affected by earthquakes lie on a great circle 
corresponding with the equator of the slightly pear-shaped 
figure that he assigns to the earth. This would represent a belt 
of weakness, subject to crushing, from the tendency of the pear 
to pass into a spherical or splieroidal form under the action of 
internal .stresses. According to the comte de Montessus de 
llallore, the regions of maximum seismic instability appear 
to be arranged on two great circles, inclined to each other at 
about 'fhese arc the Circumpacific and Mediterranean zones. 

Maps of the world, showing the origins of large earthquakes 
each year, accompany the Annual Reports of the Seismological 
('ommittee of the British Association, drawn up by J^rofes.sor 
Milne. It is important to note that IVofessor Milne has .shown 
a relationship between earth(jiiakc-lre(|U(;ncy and the wandering 
of the earth’s pole from its mean po.sitioii. Earthquake.s seem 
to have lieen most frequent when the displacement of the pole 
has been comparatively great, or when the change in the direction 
()f movement has been marked. V aluable earthquake catalogues 
have been compiled at various times by Alexis Perrey, R. and 
J. W. Mallet, John Milne, T. Oldluim, ('. W. C. Fuchs, I', de 
Montessus de Hal lore and otliers. 

Such earthquakes as are felt from time to time in Great Britain 
may generally be traced to the formation of faults, or rather 
to incidents in the growTh of old faults. 'I’lie East 
Anglian i7irth(|uake of the 22nd of April 1884 the 
most disastrous tiiat had occurred in the Brilisli Isles quakea. 
for centuries- was investigated b> I’rof. R. Meldola 
and \V. White on behalf of the Essex Field ('liib. The shocks 
probably proceeded from two loci ‘orie near the villages of 
Peldon and Abberton, the oihiT near Wivenhoe and Rowheilgc, 
in N.IC. Essex, Jt is believed that the superficial disturbance 
resulted from rupture of rocks along a d(.*ep fault. An attempt 
has been made by 11 . Darwin, for tlie Seismological Committee 
of the British Association, t(» detect and measure any gradual 
movement of the strata along a fault, by oliservation at tin; 
Ridgf?w'ay fault, near lipvva)*, in llorsilshin*. Dr (!. Davison 
in studying tlie earthquakes which have originated in Britain 
since 18.S9 finds that several have been “ twins.” A twin earlh- 
(|uake has two maxima of inli*nsity yiroeeeding from two foci, 
wiicrciis a double earthquake' has its successive impulse's from 
what is practically a single focus. 'I'he Hereford earthquake 
of December 1896, which reisulted in great structural damage, 
was a twin, Inuing one epicentre near Hereford and the either 
near Ross. 1 )avison reefers it to a slip along a fault-plane between 
the anticlinal areas of Woolhope and May Hill ; and aceroreJing 
to the same authority the Inverness eui thquake of tlie iStli of 
September 1901 was referable to movement along a fault 
between Loch Ness and Inverness. 'Ihe South Wales earthquaket 
of june 27, i9of), was proliably due to movement connected 
w'itii the Armorican system of folds, striking in an ea.st and west 
direction. 

It may be noted that when a slip occurs along a fault, the 
displacement underground may bir but slight and may die out 
before reaching the surface, .so that no .scarp is hirmed. In 
connexion, however, with a seismic disturbance of the first 
magnitude the superficial features may be markedly affei^tcd. 
Thus, the great Japan earthquake of Octolier 1891 — known 
often as the Mino-Owari carthfjuake — was connected with 
the formation or development of a fault whicli, aci'ording to 
Professor B. Koto, was traced on the surface for a distance of 
ncarU' 50 m. anil presented in places a scarp with a vertical 
throw’ of as much as 20 fl., while proludily the maximum dis- 
placement underground was very much greater. 

Although most earthquakes seem to be of tectonic type, 
there are some w'hii'h are evidently connected, directly or 
indirectly, with volcanic activity (see Volcano). Sucli, it is 
commonlv believed, were the earthquakes which disturbed 
the isle of Ischia in 1881 and 1883, and were studied by Profes.sor 
J. |ohnston“I..avis and G. Mercalli. In addition to the tectonic 
anfl volcanic type.s, there are occasional cartlujuakes of minor 
importance w'hich may be referred to the collapse of the roof of 
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Although the proximate cause of earthquake mutioii is traced 
to sudden yicldings in the crust of the earth brought about 
Two type* some form of bradyseismical action, the exist- 
otomrth* encc of at least two distinct types of seismic motion 
indicates that tlie mechanical conditions accompany- 
motioa. jyjg fracturing of rocks are not always identical. 
90 or 95 % of the earthquakes which can be recorded con- 
sist of clastic or quasi -elastic vibrations. The remainder, 
including the large earthquakes, not only exhibit the clastic 
movements, but are accompanied by surface undulations which 
are propagated most certainly for some hundreds of miles round 
their origin, and then as horizontal movements sweep over the 
whole surface of the globe. The former of these may accompimy 
the formation of a new fault or the sudden renewal of movement 
along an old one ; they are cracking or rending effects, without 
any great displacement. The latter are proljably fracturings 
accompanied by vertical and horizontal displacements of masses 
of the earth’s crust sufliciently great to set up the observed 
surface undulations. These shocks are so frequently followed 
a few minutes later by disturbances, which from their similarity 
to the movements which have pn'ceded them may l)e called 
earthquake echoes, that we are led to the speculation that we are 
here dealing with the caving-in of ill-supported portions of the 
earth’s crust, the waves from which are radiated to boundaries 
and then returned to their origin to coalesce afid give rise to a 
second impulse not unlike the primary. Succeeding the first 
repetition of motion recorded by the seismograph there is often 
a rhythmical repetition of similar wave groups, suggesting the 
existence within our earth of phenomena akin to multiple echoes. 

llie introduction of new' methods into seismometry cjiiickly 
revolutionized our ideas respecting the character of earthquake 
Chancier Although an eartliquake may be strongly 

of earth- fclt within a distance of 50 m. from its origin, and 
quake although the movements in the upper storeys of 

moHoa. buildings within the shaken area may he large, the 

actual range of the horizontal motion of Ihe ground is usually 
less than ^ of an inch. With such earthquakes <»r(liruiry seismo- 
graphs for recording vertical motion do not show any disturbance. 
Wlujn the movement reaches .J in. it becomes dangerou.s, and 
a liack-and-forth movement of an inch is usually accompanied 
by destructive effects. In this latter case the amplitude of the 
vertical record which indicates the existence of surface waves 
will vary between 1 and , of an incli. In the earthquake which 

devasUited central Japan on Ihe sOtli of October 1S91, nearly 
every building within the epifocal district fell, the ground was 
fissured, forests slipped dowm from mountain sides to dam up 
valleys, whilst the valleys themselves Avcrc permanently com- 
pressed. The horizonUil movements seem to have reached 
9 in. or I ft., and the surface undulations were visible to tlie eye. 
The rapidity with which the mo\’ements are performed varies 
throughout a disturbance. A typical earthquake usually com- 
mences with minute elastic vibrations, the periods 
and^ of which vary between 1 and of a second. Thc.se 
duration, recorded by seismographs, and are noticed by 
certain of the lower animals like pheasants, which 
before the occurrence of movement perceptible to human beings 
scream as if alarmed. When an earthquake is preceded by a 
sound we have evidence of preliminary tremors even more 
rapid than thoso* recorded by seismographs. Following these 
precursors there is a shock or shocks, the period of wrhich w-ill be 
I or 2 seconds. From tliis climax the movements, although 
irregular in character, become slower and smaller until finally 
they are imperceptible. The duration of a small earthquake 
usually varies from a few seconds to a minute, but large earth- 
quakes, which are accompanied by surface undulations, may be 
fclt for 2 or 3 minutes, whilst an ordinary seismograph indicates 
a duration of from 6 to 12 minutes. A free horizontal pendulum 
tells us that with .severe earthquakes the ground comes to rest 
by a series of more or less rhythmical surgings continuing over 
1 or^ 2 hours. Although the maximum displacement has a 
definite direction, the successive vilwations are frequently 
performed in many different azimuths. The predominating 


direction at a given station in certain instances is apparently 
at right angles to the strike of the neighbouring strata, this 
being the direction of easiest yielding. 

Earthquake motion as recorded at stations several thousands 
of miles distant from its origin exhibits characteristics strikingly 
different from those just described. The precursors 
now show periods of from i to 5 seconds, whilst the * 
largest movements corresponding to the shocks may have 
periods of from 20 to 40 seconds. The interval of time by 
which the first tremors have outraced the maximum movement 
has also become greater. Within a few hundreds of miles from 
an origin this inter\'al increases steadily, the velocity of propa- 
gation of the first movements being about 2 km. per second, 
whilst that of the latter may be taken at about i-6 km. per 
second. Beyond this distance the velocity of transmission of 
the first movements rapidly increases, and for great distances, 
as for example from Japan to England, it is higher than we 
should expect for waves of compression passing through steel 
or glass. This observation precludes the idea that these pre- 
liminary^ tremors have travelled through the heterogeneous 
crust of the earth, and since the average velocity of their trans- 
mission increases with the length of the path along which they 
have travelled, and wc but rarely obtain certain evidence that a 
seismograph has been disturbed by waves which have reached 
it by travelling in opposite directions round the world, we are 
led to the conclusion that earthquake precursors pass through 
our earth and not round its surface. The following table relating 
to earthquakes, which originated off the coast of Borneo on the 
20th and 27th of September 1897, is illustrative of the velocities 
here considered : — 



Distance 

Velocity 

/Average 

T.ocalitics. 

from 

in kms. 

/ depth of 

origin 

]>er sec. if 

4 / chord in 


in degrees. 

on chord. 

l\ kms. 

Nicolaieff 

81" 

8-1 

8-0 

I’otsdam 

i 

8-4 

yi 

Catania, Ischia, Rocca di 
Papa, Rome 

1 

yO*" j 

1 

9-5 i 

Isle of Wight .... 

•'> 3 ° 

1 y*^ 

10*2 


The chords referred to here are those joining the earthquake 
origins and distant obscr\ang stations, and it will be noted that 
one-quarter of the square root of the average depths at which 
these run closely corresponds to observed average velocities 
if wave paths followed chords. This increase of velocity with 
average depth shows that the paths followed through the earth 
must be curved w'ith their convexity towards the centre of the 
earth. These observations do not directly tell us to what ex- 
tent a true wave path is deflected from the direction of a chord, 
but they suggest as an extremely plausible assumption that 
the square of the speed is a linear function of the depth below 
the surface of the earth. With this assumption Dr C. G. Knott 
show's that the square of the speed can be expressed 
linearly in terms of the average depth of the chord d, thus : 
V’i = 2»9 + *026 d, the units being miles and seconds. 'ITie formula 
applies with fair accuracy to moderate and high values of d, but 
it gives too high a value for short chords. It follows that the 
square of the speed increases 0-9 % per mile of descent in the 
earth. The conclusion we arrive at is that the preliminary 
tremors which pass through the earth do so in the vicinity 
of their origin at the rate of almost 2*3 km. per second. This 
velocity increases as the wave path plunges downw'ards, attaining 
in the central regions a velocity of 16 to 17 knis., whilst the 
highest average velocity which is across a diameter lies between 
10 and 12 kms. per second. 

The large surface waves radiating from an origin to a distant 
place liavc velocities lying betv-een j -6 and 4 kms. per second, 
and it has been obsen'ed that when the higher velocity has been 
noted this refers to an observation at a station very remote 
from the origin. One explanation of this is the assumption that 
only very' large waves indicating a large initial disturbance are 
capable of travelling to great distances, and as pointed out by 
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R. D. Oldham^ large waves under the influence of gravity will 
travel faster than small waves. These waves (which may be 
gravitational or distortional) are recorded as slow likings of the 
ground measured by angles of 0*5 to 10 or 15 seconds of arc, or 
as horizontal displacements of 0 5 or sevend millimetres. Tlieir 
calculated lengths have reached 50 kms. (31 m.). 

In the section of this article relating to the cause of earthquakes 
a little has been said about their frequency or the number of 
„ times these phenomena arc repeated during a given 

interval of time. It has been shown that all countries 
are very often moved by earthquakes which have originated 
at great distances. Great Britain, for example, is cr()s.sed about 
100 times a year by earthquake waves having durations of from 
3 minutes to 3 hours, whilst the vibratory motions which originate 
in that country are not only small but of rare occurrence. In the 
earlier stages of the world’s history, because the contraction of 
its nucleus was more rapid than it is at present, it is commonly 
inferred that phenomena accompanying bradyseismical activity 
must have been more pronounced and have shown themselves 
upon a grander scale than they do at the present time. Now, 
although the records of our rocks only carry us back over a certain 
portion of this history, they certainly represent an interval of 
time sufticiently long to furnish some evidence of such cnfeeble- 
ment if it ever existed. So far from this being the case, however, 
we meet with distinct evidences in the later chapters of geological 
history of plutonic awakenings much more violent than those 
recorded at its commencement. During Palaeozoic times many 
mountain ranges were formed, and accomjjanying these orogenic 
processes there was marked volcanic activity. In the succeeding 
Secondary period plutonic forces were quiescent, but during 
the formation of the early Tertiaries, when some of the largest 
mountain ranges were created, they awoke with a vigour greater 
than had ever been previously exhibited. At this period it is not 
improbable that Scotland was as remarkable for its volcanoes 
and its earthquakes as Japan is at the present day. If the 
statement relating to the general decrease in bradyseismical 
changes referred merely to their frequency, and omitted reference 
to their magnitude, the views of the geologist and physicist 
might harmonize. One explanation for this divergence of 
opinion may rest on the fact that too little attentitin has been 
directed to all the conditions which accompany the adaptation 
of the earth’s crust to its shrinking nucleus. As the latter grows 
smaller the puckcrings and foldings of the former should grow 
larger. Each succeeding geological epoch should be characterizetl 
by mountain formations more stupendous than those which 
preceded them, whilst the fracturing, dislocation, caving*in of 
ill-supported regions, and creation of lines of freedom for the 
exhibition of volcanic activity which would accompany these 
changes, would grow in magnitude. The written records of 
many countries reflect but on a smaller scale the cr}’^stalliz(rd 
records in their hills. In 1844, at Comrie, in Perthshire, as many 
as twelve earthquakes were recorded in a single montli, whilst 
now there are but one or two per year. Earthquake frequency 
varies with time. A district under the influence of hypogenic 
activities reaches a condition of seismic strain which usually 
is relieved rapidly at first, but subsequenlly more slowly. 

The small shocks which follow an initial large disturbance are 
known as after-shocks. The first shock which in 1891 devastated 
central Japan w'as accompanied by the formation of a large fault, 
and the 3364 small shocks wliich succeeded this during the 
following two years are regarded as due to intermittent settle- 
ments of disjointed material. The decreasing frequency with 
which after-shocks occur may be represented by a curve. J)r F. 
Omori points out that the continuation of such a curve gives the 
]neans of determining the length of time which will proliably 
elapse before the region to which it refers will return to the same 
seismic quiescence tliat it had prior to the initial disturbance. 

The positive results that we have resj)ecling the periodicity 
of earthquakes are but few. Generally earthquakes are some- 
what more frequent during winter than during summer, and this 
applies to both the northern and southern hemispheres. I1iis 
annual periodicity, which, however, does not show itself if only 
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destructive earthquakes are considered, finds an explanation, 
according to Dr Knott, in the annual periodicity of long- 
continued stresses, as for example those due to the 
accumulation of snow and to barometric gradients, 

For certain earthquake regions there appears to be a 
distinct semi-annual period for which no satisfactory explana- 
tion has yet been adduced. Although the elaborate registers 
of Japan, wliicli liave enabled us to group earthquakes according 
to their respective origins and varying intensities, and to separate 
after-shocks from initial disturbances, have been subjected by 
Dr Knott to most careful analysis, w ith the object of discovering 
periodicities connec ted with the ebb and flow of the tides, the 
lunar day or lunar months, nothing of marked character has 
been found. Certainly there is slight evidence of a periodicity 
connected with the times of conjunction and opposition of the 
sun and moon, and a maximum frequency near the time of 
perigee, but the effect of lunar stres.ses is comparatively insigni- 
ficant. Ordinary earthquakes, and especially after-shocks, show 
a diurnal period, but we cannot say that there are more earth- 
ejuakes during ihe night than during the day. 

Many experiments and investigations liave been made to 
determine a possible relationship between earthquakes and 
electrical phenomena, but beyoncl drawing attention 
to the fact that luminous appearances may accompany 
the friction of moving masses of rock, and that a mena" 
temporary current may be established in a line by the 
disturliance of an earth-plate, these inquiries have yielded but 
little of importance. The inquiries respecting a possible relation- 
ship between adjustments so frequently taking place within 
and beneath that region called the crust of the earth and mag- 
netic phenomena arc, however, of a more promising nature. 
We have seen that at or near the origin of earthquakes which for 
several hours disturb continents, and occasionally I'anse oceans 
to oscillate for longer periods, we sometimes have ilirect evidence 
of the bodily displacement of many I'ubic miles of material. 
When this material is volcanic it is almost invariably magnetic, 
and we perceive in its sudden rearrangement causes whicli should 
pioduce magnetic effects within an epifocal district. In Japan, 
where attention is being directed to phenomena of this descrip- 
tion, not only have such effects Ixicn observed, but unusual 
magnetic disturbances have been noted prior to the occurrence 
of large earthquakes. These may, of course, be regarded as mere 
coincidences, but when we consider volcanic and seismic activities 
as evidences of physical and chemical changes, together with 
mechanical displacements of a magnetic nifigma, it is rea.son- 
ablo to suppose that they should have at least a local influence 
upon magnetic needles. Another form of disturbance to which 
magnetic needltjs arc subjected is that which acco!Tq)anies the 
jjassage of large earth-waves beneath certain observatories 
situated at great distances from earthquake origins. At Utrecht, 
Potsdam and Wilhelmshaven the magnetographs arc frequently 
disturbed by seismic waves, whilst at many other European 
observatories such effects are absent or only barely appreciable*. 
To explain these marked differences in the behaviour of magnetic 
needles at different stations we are at present only in a position 
to formulate hypotheses. They may be due to tlie fact that 
different needles have different periodic times of oscillation ; 
it is possible that at one observatory the mechanical movements 
of the ground are much greater than at others ; we may speculaU; 
on the existence of materials beneath and around various observa - 
tories which are different in their rn^nctic characters ; and, 
lastly, we may picture a crust of varying thickness, which from 
time to time is caused to ri.se and fall upon a magnetic magma, 
the places nearest to this being the most disturbed. 

A subject to which but little attention has been directed is 
Ihc effect which displays of seismic and volcanic activities have 
had upon the human mind. The effects are distinctly 
dual and opposite in character. In countries 
England, where earthquakes are seldom experienced, m/urf, 
the prevailing idea is that they are associated with all 
that is baneful. For certain earthquakes, which fortunately 
are less than i % of those which are annually recorded, this is 
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partially true. A disastrous shock may unnerve a whole com- 
munity. Effects of this nature, however, differ in a marked 
manner with different nationalities. After the shock of 1891, 
when Ja|)an lost 9960 of its inhabitants, amongst the wounded 
indiaitions of mental excitement were shown in spinal and other 
trouble. Notwithstanding the lightheartedness of this particular 
nation, it is difficult to imagine that the long series of seismic 
effects chronicled in Japanese history, which culminated in 
1896 in the loss of 29,000 lives by sea-waves, has been without 
some effect upon its mental and moral character. Several 
earthquakes are annually commemorated by special services 
at temples. In bygone times governments have recognized 
earthquakes as visitations of an angry deity, whom they have 
cnrleavourcd to appease by repealing stringent laws and taxes. 
In other countries the sermons which have been preached to 
show that the tremblings of the world were visitations consequent 
on impiety, and tlie prayers which have been formulated to 
ward off disasters in the future, far exceed in numlier the earth- 
quakes which gave rise to them. In 1755 of the English 

clergy held the view that Lisbon was destroyed because its 
inhabitants were (.alholics, whilst the siir\'ivors from that 
disaster attributed their misfortune to the fact that they had 
tolerated a few Protestant heretics in their midst. To avoid 
a recurrence of disaster certain of these were baptized by force. 
In the myths relating to underground monsters and i)ersonages 
that arc said to he tlie cause of earthquakes we see the direct 
effects which exhibitions of seismic and volcanic activity have 
produced upon the imagination. Tlui beliefs, or more projierly, 
perhaps, the poetical fancies, thus engendered have exhibited 
themselves in various forms. Heneath Japan there is said to be 
a catfish, which in other countries is replaced by a mole, a hog, 
an elephant or other living creature, which when it is restless 
shakes the globe. The Karachadales picture a subterranean 
deity called Tuil, who in Scandinavian mythology is represented 
by the evil genius Lohi. V\'e have only to think of the reference 
in the Decalogue forbidding the making of graven images of that 
which is in the earth beneath, to see in early biblical history 
evidence of a subterranean mythology ; and it seems probable 
that, the same causes which led to the creation of Pluto, Vulcan 
and Poseidon gave rise to practices condemned by Moses. 

Perhaps the greatest practical benefits derived from seismo- 
logical investigations relate to important changes and new 
Building I^rinciplc^s which have been introduced into the arts of 
to with- the engineer and builder when constructing in carth- 
Mtnud quake countries. The new rules and formulae, rather 
than being theoretical deductions from hypotheses, 
qun 9». outcome of observation and experiment. True 

measures of earthquake motion have been given to us by modern 
seismometers, with the result that seismic destructivity can be 
accurately expressed in mechanical units. From observation 
we now know the greatest acceleration and maximum velocity 
of an earth particle likely to be encountered : and these are 
measures of the tiestruclivity. The engineer is therefore dealing 
with known forces, and he has to bear in mind that these are 
chiefly applied in a horizontal direction. A formula connecting 
the acceleration requisite to overturn bodies of different dimen- 
sions has been gi\'en. 'rhe acceleration which will fracture or 
shatter a column firmly fixed at its foundation to the moving 
earth may be expressed as follows : — 


where 


a 


\ ffFAB 
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fl = thc acceleration per sec. per .sec. 

F=:lhe force of cohesion, or force per unit surface, which when 
gradually applied produci^s fracture. 

A —area of base fractured, 
thickness of the cohiinii. 

/=r height of centre of gravity of column abox'e the fractured 
Ixise. 

tt'=r.thc weight of the portion broken off. 

Witli tliis formula and its derivatives w^e are eitablcd to state 
the height to which a wall, for example, may be built capable 
of resisting any assumed acceleration. Experience has shown 


that yielding first shows itself at the base of a pier, a wall or a 
building, and it is therefore clear that the lower portion of such 
structures should be of greater dimensions or stronger than that 
above. Piers having these increased dimensions below, and 
tapering upwards in a proper manner, so that every horizontal 
section is sufficiently strong to resist the effects of the inertia 
of its superstructure, are employed to carry railways in Japan. 
In that country cast iron piers are things of the past, whilst 
piers of masonry, together with their foundations, no longer 
follow the niles of ordinary engineering practice. 

After flood, fire, earthquake, or when opportunity presents 
itself, changes are introduced in the construction of ordinary 
buildings. In a so-called earthquake-proof house, although 
externally it is similar to other dwellings, we find rafters running 
from the ridge pole to the floor sills, an exceedingly light roof, 
iron straps and sockets replacing mortices and tenons, and many 
other departures from ordinaiy rules. Masonry arches for 
bridges or arched openings in walls (unless protected by lintels), 
heavy^ gables, ornamental CA)pings, cappings for chimneys, 
have by their repeated failure shown that they arc undesirable 
features for construction in earthquake countries. As sites for 
buildings it is W'cll to avoid soft ground, on w^hich the movement 
is always greater than on hard ground. Excessive movement 
also takes place along the face of unsupported openings, and for 
this reason the edges of scarps, l)lnffs, cuttings and river-banks 
arc localities to be avoided. In short, the rules and precautions 
which have to be recognized so as to avoid or mitigate the 
effects of earthquake movement are so numerous that students 
of engineering and arclutectiire in Japan receive a special course 
of lec'tures on this subject. Wffien it is remembered that a large 
earthquake may entail a loss of life greater than that w’hich 
Uikcs place in many wars, and that for tlie reconstruction of 
ordinar}'^ buildings, factories and public works an expenditure 
of several million pounds sterling is required, the importance 
of these studies cannot be overrated. Severe earthquakes are 
fortunately unknowm in the liritish Isles, but w^e have simply 
to turn our eyes to earthquake-shaken colonies and lands in 
close commercial touch with Great Britain to realize the im- 
portance of mitigating such disasters as much as possible, and 
any endeavour to olniate the wholesale destruction of life 
should appeal to the civilized communities of the world. 

An unexpected application of seismometry has lieen to record 
the vibration of railway trains, bridges and steamships. An 
inslniment of suitalile construction will give records AppUca- 
of the more or less violent jolting and vibratory tionaof 
movements of a train, and so localize irregularities aelamo- 
due to changes in the cliaracter of ballast and sleepers, 
to variation in gauge, &c. An instrument placed on a locomotive 
throws considerable light upon the effects due to the methods of 
balancing the wheels, and by alterations in this respect a saving 
of fuel of from i to 5 th of cord per mile per locomoti^'e has 
sometimes been effected. 

By mapping the centres from which earthquakes originate 
off the coast of Japan, we have not only d(‘tcrmined districts 
where geological activity is pronounced, but liave placed before 
the cable engineer well-defined localities which it is advisable 
to avoid ; and in the records of unfelt earthquakes which 
originate far from land .siniilar information is being collected 
for the deeper parts of the oceans. Occasionally these records 
have almost immediately made clear the cause of a cable failure. 
From lack of such information in tS88, when the cables connect- 
ing Australia with the outer world were simultaneously broken, 
the sudden isolation was regarded as a possible operation of 
war, and the colonists called out their naval and military’ reserves. 
Records of earthquakes originating at great distances have 
also frequently’’ enabled us to anticipate, to correct, to extend, or 
to disprove telegraphic accounts of the disasters. Whatever 
information a seismogram may’ give is certain, whilst the informa- 
tion gathered from telegrams may’ in the process of transit 
become exaggerated or minimized. Otherwise unaccountable 
disturl)anccs in records from magnetographs, barographs and 
other instruments employed in observatories are frequently 
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explained by reference to the traces yielded by seismometers. 
Perhaps the greatest triumph in seismological investigation has 
been the determination of the varying rates at which motion is 
propagated through the world. These measurements have already 
thrown new light upon its effective rigidity, and if we assume 
that the density of the earth increases uniformly from its surface 
towards its centre, so that its mean density is 5*5, then, according 
to Knott, the coefficient of elasticity which governs the trans- 
mission of preliminary tremors of an earthquake increases at a 
rate of nearly 1-2 % per mile of descent. (j. Mi.) 

ArTHt)RiTiES. — J. Milne, Seismology (London, i8tj8), Earthquakes 
(London. 1898), Bakorian Lecture, “ Recent Advances in Seis- 
mology,” Ptoc. Roy, Sor., 1906, 77, p. 365 ; J. A. Ewing, Memoir 
on pMrthquake Measurement (Tokyo, i8Sj) ; C. E. Dutton, Earth- 
qiiakes in the Light of the Neu.> Seismology (London. 1904) ; ” The 
Charleston Earthquake of Aug. 31, 1886.” Ninth Annual Report 
of the United States (ideological Survey, 1889 ; W. H. Hobl)s. Earth- 
quakes, an Introduction to Seismic Geology (l-ondon, 1908). ” The 
San Francisco Earthquake and Fire, 1906.” 7 ?«//. IJ.S. Geol. Sure, 
No. 324 : The California Earthquake of Ap. 18, 1906/' Rep. State 
Earihq. Com. (Washington, D.C., 1908) ; R. D. Oldliaiii, ” I<c!]>«rt 011 
the Great Earthquake of 12 June 1897,” Mem, Geol. Surv. India^ xxix. 
1899, ” On till! Propagation of Earthiiuake ^lotion to great Dis- 
tances,” Phil. Trans., T900, A, vol. 194, p. 135, “The Constitution 
of the Interior of tlu! Earth as revealed by Earthquakes.” Quar. 
Jour. Geol. Soc., igofS, 62, p. 456 ; T907, 63, p. 344 ; C. Davison, /f 
Study of Recent Earthquakes (Txindon, 1905); The Hereford Earth- 
quake of December 77, iSgb (Biriningliam, 1899), ” The Investiga- 
tion of Earthquakes,” Bcitrdge z. Geophvsik, Bd. ix.. 1908. p. 201, 
and papers on British earthquakes in Quart. Jour. Geol. Soc . ; 
T. J. J. See, ” The Cause of Earthquakes, Mountain Formation and 
Kindred Phenomena connected with the Physics of the Earth,” 
Proc. Amer. Phil. Soc., Kn^>. 45. p. -273 : F. Freeh, ” Erdbcibcn und 
Gebirgsbau,” J^etermamts Mitteilnngen, Bd. 53, 1907, p. 245 (with 
maps) ; C. G. Knott, The Physics of Earthquake Phenomena (O.Kford, 
1 90S) : Comte F. de Montessus d(! Ballore, Les Tvemblements de lerte : 
giographie seismologique (Paris, 1906). La Science sdismologiqtte 
(1907) ; Transactions of the Seismological Society of Japan Seistuo- 
logical JourvaX (Yokohama) ; TitdletHno della Societii Sismologica 
lialiana (Rome) ; Reports of the British Association, containing the 
annual reports of the Committee for Seismological Investigations ; 
pjqiers in the Beitrdge zuv Geophvsik and the Ergdnzungsbdnde. 

EARTH-^TAR (Geaster), in botany, a kind of puff-liall, with a 
distinct outer coat which^ on separating from the inner, splits 

into several divisions, which be- 
come reflexed and spread like a 
star. The inner coat enveloping 
the spores is supported, like a ball, 
either with or without a still k on 
the upper face of the star. The 
spores escape generally by means 
of a distinct aperture which ai.)- 

Froin Straslmr^er's Lekrbvch tier peurS in the tOp of thC ball. T'herC 

Fiihcn’ are several species in I’.riUiin found 

C.easur Cramilosiis, nat. size, o" the ground or on decaying leaves. 

They are rare or local, but more 
common in the soutli or south-east of England than in other 
parts of Britain. 

EARTHWORM, the common name f)f a chaetopod worm 
found nearly all over the world, l.innaeus recognized only one 
species of earthwonn and named it Lumbricus lerresiris. 'There 
are now one thousand well-characterized species known from 
different parts of the world, and the number increases almost 
daily. The earthworms of England belong entirely to the three 
genera Lumbricus, Allolobophora and Allurus, which are further 
subdivided by some systematists ; and these genera form the 
prevalent earthworm fauna of the Palaearctic region and are 
also very numerous in the Nearctic region. Elsewhere they do 
not appear to be indigenous, but are replaced by the numerous 
other genera of the families enumerated in the article Chaetopoda 
{q»v.). It is a remarkable fact that these genera, comprizing a 
separate family Lunibricidae, when introduced into tropical 
and other countries, thrive abundantly and oust the indigenous 
forms. In gatherings of earthworms from various extra-European 
countries it is always found that if the collections have lieen 
made in cultivated ground and near the coast the worms are of 
European species ; farther inland the native forms arc met with. 
Inasmuch as in every case the Lumbricidas from non-European 



countries are identical with European species, since it has been 
shown that these animals are very readily introduced accidentally 
with plants, &c., and in view of the fact that thev are impatient 
of sea water, it seems clear that the presence of these iMmbricidai 
in other continents is due to accidental transportation. Most 
earthworms live in the soil, which they devour as tht^y burrow 
through it. A few, like their allies the river worms (Limicolae), 
habitually frequent streams, lakes, &c. One genus, at any rate, 
viz. Ponlodrilus, seeks an unusual environment, and is found 
in heaps of sea-weed cast up by the sea. The range of tliis genus 
is therefore naturally wider than that of other genera which are 
confined to land masses and cannot cioss the scu by their own 
efforts. It miglit be inferred, tfieiefore, and ihy. inference is 
proved by facts, that truly oceanic islands have no indigenous 
fauna of earthworms, but are inhabited by forms which are 
identical with those of neighliouring continents, and doubtless, 
therefore, accidentally introdu(u*d. 

Like the leeches the earthworms produce cocoons which arc 
a product of the glandular epithelium of the clitellurn. In these 
cocoons are deposited the eggs togetlier with a certain amount 
of albumen upon which the developing embryos feed. So far 
as is known, the production of cocoons is iiniv(‘rsal among 
earthworms and the remaining Oligochaeta of aquatic habit. 
The young leave the cocoon as fully formed cartliwornis in which, 
however, the genitalia are not fully developed. I’liere is no 
free living larval stage. Out of a single cocoon emerge a varying 
number of young worms, the numbers being apf)arenlly char- 
acteristic of the species. 'I'hc w'ork of earthworms in aiding 
in the production of the subsoil and in levelling the surface was 
first studied by C. Darwin, and has since been investigated by 
others. This work is partly carried out beneath the surface 
and partly on the surface, upon which the worms wander at 
night and eject the swallowed and triturated earth ; frequently 
castings of some height are formed of (‘oiled ropes of agglutinated 
particles of mould. The indigenous species of Great Britain, 
about twenty in nutnlier, do not grow to a greater length than 
sorne 10 in. ; but in several tropical countries there are species 
which g’-ow to a length of from 3 to 6 ft. Thus wc have in 
Natal the gigantic Microchaeta rappi, in Ceylon Megasrolex 
coeruleus, in Australia Megascolides mtslralis, and an e(|ually 
large form in South America. (1? E b ) 

EARWIG, an insect belonging to the ForfUididav, a family 
usually referred to the Orthoptcra, but sometimes regarded 
as typilying a spticial order, to wliich the names DermapLera, 
Dermatoptera and Euplexoptcra have been given, in allusion 
to certain peculiarities in the structure of the wings in the species 
that possess them. The front wings are short and horny and 
w^hen at rest meet without overlapping in the middle line, like 
the wing-cases of brachelytrous (cocktail) beetles. The hind 
wings, on the (Contrary, are for the most part membranous and, 
when extended, of large size ; each consists of two [lortions, the 
distal of which, in virtue of the arrangement and jointing of its 
ncrvurcs, is capable of Ixung lioth doubled up and folded fanwise 
Ixjneath th(f proximal, which is partly homy when the wing is 
tucked away under the front wing-(^as(^ of the same side. Afiarl 
from these characteristics, the most distinctive feature of 
earwigs is the presence at the end of the abdomen of a pair of 
pincers ivhich are in reality modified appendages, known as 
cercopods, and represent the similar limbs of Japyx and the 
caudal feelers of Campodea and some other insects. 

The h'orfktdidae are almost cosmopolitan ; but the various 
sjKJcies and genera differ from each other both in structure and 
size to a comparatively slight extent, 'fhe length and armature 
of the pincers and the presence or absence? of wings are perhaps 
the most important features used by .systematists in distinguish- 
ing the various kinds. Of particular zoological interest in lhi.s 
connexion is a (.'eyionese genus Dyscritina, in whicli Ifie cercc^pods 
are long, many-jointed and filiform during the early stages of 
grov/th, and only assume at the last moult the forcipatc structure 
characteristic of the family. 'The best -known earwig is the 
common European .species, Forfietda auricularia. This insect 
is gregarious and nocturnal. It hides by day under stones or 
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the loosened bark of trees or in any crevice or hole sheltered 
from the light. At night it crawls about in search of food^ which 
consists to a small extent of dead animal or vegetable matter, 
but principally, as gardeners are aware, of the petals and other 
parts of dowers of growing shoots and soft ripe fruit. During 
the winter earwigs lie dormant ; but in the early months of the 
year females with their eggs may be found in the soil, frequently 
in deserted earthworm burrows. Maternal instincts are well 
developed, both the eggs, which number about fifty, and the 
young being carefully brooded and watched over by the parent. 
Except for the absence of wings, the young are miniature models 
of the adult. As growth proceeds the integument is periodically 
cast ; and at the final moult the perfect winged insect appears. 
Males and females are like each other in size, but may be dis- 
tinguished by the difference in the number of visible abdominal 
segments, the male having nine and the female seven. In the 
male, moreover, the pincers are caliper-like and toothed at the 
base, whereas in the female they are untoothed and only lightly 
curved at the tip. These differences suggest that the pincers 
aid in the pairing of the sexes. However that may be, they 
are known to be used in the folding of the wings ; and their 
importance as weapons of defence is attested by the pri>- 
cision and effect with which they arc wielded against assailants 
like ants. (R. I. P.) 

EASEMENT (Fr. aise ; O. Fr. atseineni ; Anglo-Lat. aista- 
fnefjtum, a privilege or convenience), in English law, a species 
of “ servitude or limited right of use over land belonging to 
another. It is distinguished from profits d prmdre — another 
species of servitude which involves a right to participate in the 
profits of the soil of another — since an easement confers merely 
a convenience (aisiamentum) to be exercised over the land of 
another (without any participation in the profits of it), i>. a 
right to use the soil or produce of the soil in a way tending to the 
more convenient enjoyment of another piece of land. Thus 
a right of way is an easement, a right of common is a profit. An 
easement is distinguishable also from a licence, which, unless it 
is coupled with a grant, is personal to both grantor and grantee 
and is neither binding on the licensor, nor, in general, assignable 
by the licensee ; while both the benefit and the burden of an 
easement are annexed to land ((uile on Easements, 8th ed. p. 2). 
With easements are sometimes classed certain clo.sely allied 
** natural rights,'* such as a landowner's right to lateral support 
for his soil in its natural stale, and a riparian owner's right to the 
natural flow of a stream. 

'fhe essential features of an easement, in the strict sen.se of 
the term, are therefore these: (i.) It is an incorporeal right ; 
a right to the use and enjoyment of land — not to the land itself ; 
(ii.) it is imposed upon corporeal property ; (iii.) it is a right 
without profit ; (iv.) it requires for its constitution two distinct 
tenements — the “ dominant tenement which enjoys the right, 
and the “ sei^dcnt tenement " which submits to it. This last 
characteristic excludes from the category of casements the 
so-called easements in ^ross," such as a right of way conferred 
by grant, independently of the possession of any tenement by 
the grantee. The true easement is an “ appendant or “ appur- 
tenant ” right, not a “ right in gro,ss." 

Further classifications of easements must be noted. They 
are divided into {a) affirmative or positive, those which authorize 
the commission of an act l)>' the dominant owner, c.g. rights of 
way, a right to draw water from a spring, rights of aqueduct, 
and negative, when the etiscment restricts the rights of the 
servient owner over his own property, e.g. prevents him from 
building on land so as to obstruct ancient lights (cf. also the 
right to the support of neighbouring soil) ; (b) continuous, of 
w'hich the enjoyment may be continual without the interference 
of man, e,g. access to light, and discorUinuous, where there must 
be a fresh act on each occasion of the exercise of the right, e,g. 
a right of way, or right to draw water ; (c) apparetit, where 
there are visible external signs of the exercise of the right, e.g, a 
right to dam up a watercourse, and non-apparent, where such 
signs are absent, c.g. a right to lateral support from land, a 
prohibition to build above a certain height. 


Acquisition of Easements, — Easements may be acquired (a) by 
express grant, either by statute, or by deed inter vivos, or by 
will ; (b) by an implied grant ; (r) by express or implied reserva- 
tion, e,g. by the owner of land in selling the fee (as to implied 
reservation, see Gale on Easements, 8th ed. pp. 137 et seq.) ; 
(d) by prescription, either at common law or under ^e Prescrip- 
tion Act 1832. An express grant, or express reservation, of an ease- 
ment cannot be effected except by deed. An easement arises by 
implied grant where aman makes one part of his tenement depend- 
ent on another, or makes the parts mutually interdependent, 
and grants any such part with the dependence attaching to it to 
another person (Innes, Law of Easements, 7th ed. p. 10). For 
example, a man builds two houses, each of which by the plan of 
construction receives support from the other ; this mutual 
right of support is a ^Mojr^-easement, of which on severance of 
the tenements the grantee of one will have the benefit ; where 
the enjoyment of the severed tenement could not be had at all 
without such a right, it is said to be an ea.sement of necessity.” 

Easements are acquired by prescription at common law by 
proof of immemorial user ” by the dominant owner and those 
through whom he claims. At one time it was thought that 
such proof must date back to the first year (1189) of Richard I. 
(see preamble to Prescription Act 1832). The ground, however, 
on which prescription was admitted as a means of acquiring 
easements was the fiction of a “ lost grant.” Long enjoyment 
of the right pointed to its having had a legal origin in a grant 
from the servient owner, and so any period of reasonably long 
use came to be accepted. A “ lost grant ” may be presumed to 
have l^en made (the question is one of fact) if 20 years* uninter- 
rupted enjoyment is shown. To avoid the difficulties of proof 
of prescriptive right at common law, the Prescription Act 1832 
established shorter periods of user. In the case of easements, 
other than light, the periods of prescription are 20 years for a 
claim that may be defeated, and 40 years for an indefeasible 
claim (s. 2). I'he right of access of light is dealt with under s. 3 
(see Ancient Lights). The enjoyment to become prescriptive 
must be open, f.e. of such a character that the owmer of the 
tenement said to be servient has a reasonable opportunity of 
l^ecoming aware of the adverse claim {Union Lighterage Co, v. 
London Graving Dock Co,, J902, 2 Ch. 557) ; and it must be 
enjoyed as of right {Gardner v. Hodgsons Kingston Brewery Co,, 
1903, A.C. 229) as against the owner of the tenement affected 
{Kilgour v. Gaddes, 1904, i K.B. 457). The periods of prescrip- 
tion are to be reckoned l.)ack wards from the time when some 
suit or matter involving the claim of the dominant owner has 
arisen (s. 4). Nothing is to be deemed an interruption unless 
the act of interruption has been submitted to, or acquie.sced in, 
for a year (s. 4). 

Easements may be extinguished (i.) by express release — here 
an instrument under seal is necessary ; (ii.) by “ merger,*' i,e, 
where both tenements become the properly of the same owner ; 
(iii.) by abandonment through non-user. Tn the case of dis- 
continuous easements, the shortest period of non-user may 
suffice if there is direct evidence of an intention to abandon. 

A word may be added here as to the right to air. It is an 
actionable nuisance to cause pollution of the air entering a 
dw'elling-house. The owmer of a dwelling-house may by pre- 
scription acquire a right to the passage of air through it by a 
defined channel ; and the enjoyment without interruption of 
ventilation by means of air flowing in a definite channel, with the 
knowledge of the owner and occupier of the adjoining premises, 
creates a presumption of the grant of such an casement (see 
Gale on Easements, 8th ed. p. 338). 

In Scots Law the term “ easement ** is unknown. Both the 
name “ servitude ** and the main species of servitudes existing 
in Roman law {q,v,) have been adopted. The classification of 
servitudes into positive and negative, &c., and the modes of 
their creation and extinction, are similar to those of English law. 
The statutory period of prescription is 40 years (Scots Acts 1617, 
c. 12), or 20 years in the case of enjoyment under any ex facie 
valid irredeemable title duly recorded in the appropriate register 
of sasines (Conveyancing [Scotland] Act 1874). There are 
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certain servitudes special to Scots law, e.g. “thirlage,” by 
which lands are “ thirled ” or bound to a particular mill, and 
the possessors obliged to grind their grain there, for payment of 
certain multures (quantities of grain or meal, payable to the mill- 
owner) and sequels (small quantities given to the mill servants) 
as the customary price of grinding. Statutopr provision has 
been made for the commutation of these duties (Thirlage Act 
1799), and they have now almost disappeared. 

The French Code Civil (Arts. 637 et seq.) and the other 
European codes {e.g, Belgium, arts. 637 et seq. ; Holland, arts. 
721 et seq. ; Italy, arts. 531 et seq. ; Spain, arts. 530 et seq. ; 
Germany, arts. 1018 et seq.) closely follow Roman law. French 
law is in force in Mauritius, and has been followed in Quebec 
(Civil Code, arts. 499 et seq.) and St T^ucia (Civil Code, arts. 
449 et seq.). In India the law is regulated, on English lines, 
by the Easements Act 1882 (Act v. of 1882). The term “ ease- 
ments,*’ however, in India includes profits a prendre. In the 
South African colonies the law of easements is based on the 
Roman Dutch law (sec Maasdorp, Institutes of Cape LaWy 1904 ; 
Bk. ii. p. 166 et seq.). In most of the other colonies the law 
of ea.sements is similar to English law. In some, however, it 
has been provided by statute that rights to the access and use of 
light or water cannot be acquired by prescription : e.g. Victoria 
(Water Act 1890, No. 1156, s. 3), Ontario (Real Property Limita- 
tion Act, Revised Stats. Ontario, 1897 ; c. 133, s. 36, light). 

In the United States the law of easements is founded upon, 
and substantially identical with, English law. The English 
doctrine, however, as to acquisition of right of light and air by 
prescription is not accepted in most of the States. 

Authorities. — English Law : Gale. Law of Easements (8th ed., 
London. igo8) ; Goddard, Law of Easements (6lh cd.. London. 
1004) ; Tnnes, Digest of the Law of Easements (7111 ed.. Lonclon, 1903). 
Indian Law : Peacock, Easements in l-tritish India (Calcutla. IQ04) ; 
Hudson and Inman, Law of Light and Air (2nd ed., London. 1905). 
Scots Law: Erskine, Principles of the Law of Scotland (20th cd., 
Edinburgh, 1903). American Law: Jone.s, Law of Easements 
(New York, 1898) ; Bouvier, Law Diet. (Boston and T.ondon. 1897) : 
Hiding Cases, lx}ndoTi and Boston, 1894 1901. tit. Easement 
(American Notes). (A. VV. K.) 

EAST, ALFRED (1849- ), English painter and etcher, was 

born at Kettering on the 15th of December 1849. One of the 
most prominent among modern English landscape painters, he 
received his art education first at the Glasgow School of Art 
and then in Paris at the Ecole des Beaux-Arts, and under 
Robert-Fleury and Bouguereau. His landscapes are remarkable 
for the lyrical use of colour and for the pleasing rhythm of line 
which is the result of careful selection and building up of the 
elements that constitute the scene. Based on keen observation of 
the colour of nature and on careful studies of the details, they are 
arranged with a rare and by no means obvious sense of balance 
and compositional beauty which summarily discards all dis- 
turbing accidents of nature. lie also achieved distinction as 
an etcher, and published an instructive and useful volume 
on landscape painting (London, 1906). He began to exhibit at 
the Royal Academy in 1882, and w^as elected an a.ssociate. In 
1906 he became president of the Royal Society of Briti.sh Artists. 
Many of his works arc to be found in the English provincial 
galleries ; Manchester owns “The Silent Somme” and “Autumn 
Liverpool, “Gibraltar from Algeciras”; Leeds, “The Golden 
Valley”; Birmingham, “Hayle from Lelant”; Preston, “An Idyll 
of Spring”; and Hull, “Evening on the Colswolds.” His 
“ Passing Storm ” is at the Luxembourg ; “ The None Valley ” 
at the Venice gallery ; and “ A Haunt of Ancient Peace ” at 
the National gallery in Budapest. In 1903 he received the order 
of the Crown of Italy in connexion with his services to the 
Venice international exhibition ; and he was made an honorary 
member of the Japanese Meiji Bijutsu Kai. 

EAST ANGLIA, one of the kingdoms into which Anglo-Saxon 
Britain was divided. Bede gives no information about its origin 
except that its earliest settlers were Angles. The kingdom of 
East Anglia comprised the two counties of Norfolk and Suffolk. 
With regard to the western boundary w^e have no accurate 
information, but it was probably formed by the fens of 
Cambridgeshire. 


This kingdom firet appears in Bede's narrative early in the 
I 7th centuiy, when its power was at its height. Towards the end 
of the reign of iEthelberht, who died about 616, Raedwald 
of East Anglia, who had apparently spent some time at the court 
of Kent, began to win for himself the chief position among the 
Anglo-Saxon kings of his day. His position was assured, at least 
temporarily, in 617, when he decided to espouse the cause of the 
Northumbrian prince Edwin, then a fugitive at his court, and 
defeated iEthelfrilh of Northumbria on the banks of the Idle, 
a tributary of the Trent, in Mercian territory. Ricdwald had 
been converted to Christianity in Kent, but after his return home 
he relapsed, according to Bede, owning to the influence of his wife, 
and there were to be seen in the same building a Christian and a 
pagan altar. Bede states that Riedwald was the son of Tytili, 
the son of Wuffa, from whom the East Anglian royal family 
derived their name Wuffingas. According to the Historia 
Britlonum Guffa (Wuffa) was the son of (Guecha) Wehha, who 
first ruled the East Angles in Britain. 'I'his would put the organi- 
zation of the kingdom in the first or second quarter of the 6th 
centuiy. Eorpwald, the son of Ra;dwald, was converted to 
Christianity by Edwin, but was soon afterwards slain by Ricberht 
(627 or 628), whereupon the kingdom again became pagan for 
three years, when Sigelierht, the brother gf Eorpwald, became 
king and founded a see for Felix at Dunwich. Sigeberht also 
founded a school in l^ast Anglia, and on the arrival of an Irish 
missionary named Fimseus he built him a monastery at Cnoh- 
hereshurg, perhaps to be identified with Burgh Castle. Before 
644, however, Sigeberht resigned the crown in favour of his 
brother Ecgric and retired to a monastery. Shortly afterwards 
both brothers w^ere slain by Penda of Mercia in his invasion of 
East Anglia, and Anna b^ame king. This king was an en- 
thusiastic Christian, and converted (.loeiiwalli, king of We.s.sex, 
who had fled to his court. Tw'o of his daughters, Saahrytli 
and A?Hhelberg, look the veil ; while another, Sexburg, was 
married to Earconberht, king of Kent ; and a fourth, iEthcI- 
thryth, after tw-o marriixges, with I'ondberht of the South Gyrwe 
and Ecgfrith of Northumbria, became abbess of l''.ly. In 654 
Anna was slain by Penda of Mercia, and was succeeded by his 
brother Aithelhere, who was killed in 655 at the Winwaed, 
fighting for the Merttian king against Oswio of Northumbria. 
In 673 Archbishop 1 'hcodore divided the East Anglian diocese 
into two, IClmham being the seat of the northeni, Dunwich 
that of the southern bishop. A long blank follows in the history 
of this kingdom, until in 792 we find Offa of Mercia slaying 
/Ethelberht, king of East Anglia, who is said to have been his 
son-in-law. East Anglia w'as subjt^ct to the supremacy of the 
Mercian kings until 825, when its people slew Beornwulf of 
Mercia, and with their king acknowledged Kcgbcrht (h.gbert) 
of Wessex as their lord. In 870 lidmund, king of Eiist Anglia, 
was killed by the Danes under Tvarr and Uhbi, the sons of 
Ragnar LoJ^brok. 

i'he following is a list of the kings of East Anglia of whom there 
is record: — Wehha; Wuffa; Raedwald, son of Tytili and grand- 
son of Wuffa (reigning 617); Eorpwald, .son of R^dwald (d.627 
or 628); Sigetierht, brotlier of Eorpwald; Ecgric, brother of 
Sigelierht (both slain before 644) ; Anna, son of Ene and grandson 
of Tytili (d. 654) ; /lithelhere, brother of Anna (d. 655) ; ylithel- 
wald, a third brother; Aldwulf (succ. 663, d. 713), son of 
ASthelric and grandson of Ene ; Elfwald, son of Aldw'ulf (d. 749) ; 
Hun Beonna and Alberht ; yEthelberht (792) ; Edmund (870). 

After the death of Ragnar LoMbrok’s sons East Anglia was 
occupied by the Danish king Guthrum, who made a treaty 
with Alfred settling their respective boundaries, probaldy about 
880. Guthrum died in 890. A later king named JOohric took up 
the cause of Ailthel wald, the .son of Aithelred 1., and was slain in 
the fight with the Kentish army at the Holm in 905. A w^ar 
broke out with King Edward the Elder in 913 ; in 921 a king 
whose name is unknown was killed at the fall of 'lempsford, 
and in the same year the Danes of kiast Anglia submitted to 
Edward the Elder. From this time, probably, iOast Anglia was 
governed by English earls, the most famous of whom were 
Aithclstan, surnamed Half - King (932-956) and his sons, 
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iEthelwold (956-962), and iEthelwine, surnamed Dei amicus 
(962-992). 

See Hist. Eccl. (cd. C. Plummer. Oxford, 1896). ii. 5. 15. 

iii. 7, 8. 18-20, 22, iv. 3, 5, 23 : Saxon Chronicle (cd. Earle and 
Pluniniur, Oxford, 1899), s. a. 823, 838, 86(), 870, 880, 885, 890, 894, 
903, 921 : Historia BriUonum (San-Marlw, J844), s. 59; H. Sweet, 
Oldest English Texts, p. 171 (I-oiidon, 1883). ^ (F. G. M. B.) 

EASTBOURNE, a municipal borough (1883) in the Eastbourne 
parliamentary division of Sussex, England, 61 m. S.S.E. of 
London by the London, Brighton & South Goast railway. Pop. 
(189T) 34,969; (1901) 43;344; census, 1909) 49,286. It 

is situated 3 m. N.E. of Beachy Head, the loftiest headland on the 
English Channel coast. It once consisted of three parts— the 
village of East Bourne, a mile inland ; South Bourne, lying back 
from the shore ; and Seahouscs, facing the beach. The church 
of St Mary, the ancient parish church of East Bourne, is a 
fine transitional Norman building ; arid there arc numerous 
modern churches and chapels. 'Fhe principal buildings and 
institutions are the town hall and municipal buildings, the 
Princess Alice Memorial and other hospitals, a free library and, 
among many high-class schools, Eastbourne (College for boys, 
founded in 1867. There is a fine pier with pavilion, and a marine 
parade nearly 3 m. in extent, arranged in terraced promenades. 
Devonshire I^irk of 13 acres is pleasantly laid out, and contains 
a pavilit)n and a theatre. 'Fhe duke of Devonshire is the principal 
landowner. Golf links are laid out on the neighbouring downs. 
A Roman villa was formerly seen close to the shore, but it is 
not now visible. The corporation consists of a mayor, 8 aldermen 
and 24 councillors. In 1910 the corporation promoted a bill in 
parliament to add tlie Hampden Park district in the ])ari.sh of 
Willingdon to the borough and to make Eastbourne, with this 
extension, a county l>orough. 

EAST CHICAGO, a city of Lake county, Indiana, U.S.A., on 
Lake Michigan, about 19 m. S. E. of the business centre of Chicago. 
Pop. (i8qo) 7255 ; (1900) 34 Tt .(t 33 ^ forcign-bom) ; (rgio) 
19,098. It is served by several railways, including the Pennsyl- 
vania, the Waliash, the ('hicago 'rerniinal Transfer (whose shops 
are here), the Lake Shore Michigan Southern, the Chicago, 
Indian.'i & Southern, and the Indiana Harbor railways. East 
C'hicago coviM-s an area whose greatest dimensions are 4 by 3I m. 
That j)art. of the cit>* along the lake, known as Indiana Harbor, 
dates from 1901 and has grown very rapidly betause of its 
position at the southernmost part of the C'alumcl District, and 
ix'cause of the meeting here of railway and lake commerce. A 
good harl)our lias been constructed, a new ship canal connecting 
the harbour with the Calumet river. East Chicago is industrially 
virtually a part of “ Greater ” Chicago ; among its manufac- 
tures arc iron and steel, cement, lumber, boilers, hay presses, 
chains, chemicals and foundry products. East Chicago w^as 
chartered as a city in 1893. 

EASTER, the annual festival observed throughout ('hrislcn- 
dom in commemoration of the resurrec'tion of Jesus Christ. 
The name Easter (Ger. 0 stern), like the names of the days 
of the wetik, is a survival from the old Teutonic mytholog>'. 
According to Bede {De Temp. Rat. c. x^^) it is derived from 
Eostre, or Osidra, the Anglo-Saxon goddess of spring, to whom 
the month answering to our April, and called Eostur-monath , 
was dedicated. This month, Bede says, was the same as the 
mensis paschalis^ “ when the old festival w^as observed with the 
gladness of a new' solemnity.” 

The name of the festival in other langujiges (as Fr. pdques ; 
Ital. pasqua ; Span, pasetta ; Dan. paaskc ; Dutch paasch ; Welsh 
pasg) is derived from the Lat. pascha and the Gr. 7racr\a. 
These in turn come from the Chaldee or Aramaean form ktos 
pascha, of the Hebrew name of the Passover festival nos 
pesarh, from nps ** he passed over,” in memor\' of the great 
deliverance, when the destroying angel “ passed over the houses 
of the children, of Israel in Egypt when he smote the Egyptians ” 
(Exod. xii. 27). 

An erroneous derivation of the w'ord pascha from the Greek 
Tracrytr, ‘^to siifler,” thus connected with the sufferings or 
passion of the Lord, is given by some of the leathers of the Church, 
as irenaeus, Tertullian and others, who w'cre ignorant of Hebrew. 


fit Augustine (In Joann, Traci, 55) notices this false etymology, 
shows how similarity of sound had led to it, and gives the 
correct derivation. 

There is no indication of the observance of the Easter festival 
in the New Testament, or in the writings of the apostolic Fathers. 
The sanctity of special times was an idea absent from the minds 
of the first Christians. “ The whole of time is a festival unto 
Christians because of the excellency of the good things which 
have been given ” is the comment of St Chrj'^sostom on i (or. v. 7, 
which has been erroneously supposed to refer to an apostolic 
observance of Easter. The ecclesiastical historian Socrates 
{Ilisl, Eccl, v. 22) states, wdlh perfect truth, that neither the 
Lord nor his aposlle.s enjoined the keeping of this or any other 
festival. He says : ** The apostles had no thought of appointing 
festival days, but of promoting a life of blamelessness and 
piety ” ; and he attribule.s the observance of P-aster by the 
church to the perpetuation of an old usage, “ just as many other 
customs have been established.” 

This is doubtless the true statement of the case. The first 
Christians continued to obscr\'^c the Jewish festivals, thougli in a 
new spirit, as commemorations of events w'hich those festivals 
had foreshadowed. I'hus the Passover, with a new conception 
added to it of Christ as the true Paschal I^mb and the first 
fruits from the dead, continued to be observed, and became the 
Christian Easter. 

Although the observance of Easter was at a very early period 
the practice of the Christian church, a serious difference as to 
the day for its observance soon arose between the Christians 
of Jewish and those of Gentile descent, which led to a long and 
bitter controversy. The point at issue was w'hcn the Paschal 
fast was to be reckoned as ending. With the Jewish Christians, 
whose leading thought w'as the death of Christ as the Paschal 
I.amb, the fast ended at the same time as that of the Jews, on the 
fourteenth day of the moon at evening, and the Plaster festival 
immediatcl)' followed, without regard to the day of the week. 
The Gentile Christians, on tlie other hand, unfettered by Jewish 
traditions, identified the first day of the week with the Resurrec- 
tion, and kept the preceding Priday as the commemoration of the 
crucifixion, in-espcctivc of the day of the month. With the one 
the obscr\'ancc of the day of the month, with the other the 
observance of the day of the week, was the guiding principle. 

Generali}’ speaking, the Western churches kept Plaster on the 
first day of the week, while the Eastern churches followed the 
J ewish rule , and kept Plaster on the fou rteen tli day. St Poly carp, 
the discijde of St John the Evangelist and bishop of Smyrna, 
visited Rome in 159 to confer with Anicctus, the bishop of that 
see, on the subject ; and urged the tradition, which he had 
received from the apostle, of obser\'ing the fourteenth day. 
Anicctus, however, declined to admit the Jewish custom in the 
churches under his jurisdiction, but readily communicated with 
Polycarp and those who followed it. About forty years later 
(197) the question was discussed in a very different spirit between 
Victor, bishop of Rome, and Poly crates, metropolitan of pro- 
consular Asia. 7 'hat province was the only portion of Christendom 
which still adhered to the Jewish ustige, and Victor demanded 
that all should adopt the usage prevailing at Rome. This 
Polycrates firmly refused to agree to, and urged many weighty 
reasons to the contrary, whereupon Victor proceeded to ex- 
communicate Polycrates and the Christians who continued the 
Eastern usage. He was, however, restrained from actually 
proceeding to enforce the decree of excommunication, owing to 
the remonstrance of Irenaeus and the bishops of Gaul. Peace was 
thus maintained, and the Asiatic churches retained their usage 
unmolested (liuseb. H.E, v. 23-25). We find the Jewish usage 
from time to time reas.serting itself after this, but it never 
prevailed to any large extent. 

A final settlement of the dispute was one among the other 
reasons which led ('onstantine to summon the council of Nicaea 
in 325. At that time the Syrians and Antiochenes were the 
solitary champions of the observance of the fourteenth day. 
The decision of the council was unanimous that Easter was to be 
kept on Sunday, and on the same Sunday throughout the world. 
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and “ tliat none should hereafter follow the blindness of the 
Jews " (Socrates, H.E, i. 9). The correct date of the Easter 
festival was to be calculated at Alexandria, the home of astro- 
nomical science, and the bishop of that see was to announce it 
yearly to the churches under his jurisdiction, and also to the 
occupant of the Roman see, by whom it was to be communicated 
to the Western churches. The few who afterwards separated 
themselves from the unity of the church, and continued to keep 
the fourteenth day, were named Quario-decimanij and the dispute 
itself is known as the Quartodeciman controversy. Although 
measures had thus been taken to secure uniformity of observance, 
and to put an end to a controversy wliich had endangered 
Christian unity, a new difficulty had to be encountered owing 
to the absence of any authoritative rule by which the pasclml 
moon was to l)e ascertained. The subject is a very difficult and 
complex one (see also Calendar). Briefly, it may be explained 
here that Easter day is the first Sunday after the full moon 
following the vernal equinox. This, of course, varies in different 
longitudes, while a further difficulty occurred in the attempt to 
fix the correct time of Easter by means of cycles of years, when 
the changes of the sun and moon more or less exactly repeat 
themselves. At first an eight years' cycle was adopted, but it 
was found to be faulty, then the Jewish cycle of 84 years was 
used, and remained in force at Rome till the year 457, when a 
more accurate calculation of a cycle of 532 years, invented by 
Victorius of Acquitaine, took its place. Ultimately a cycle of 
19 years was accepted, and it is the use of this cycle which makes 
the (iolden Number and Sunday Letter, explained in the prefacxj 
to the Book of Common Prayer, necessary. Owing to this lack 
of decision as to the accurate finding of Easter, St Augustine 
tells us (EfitsL 23) that in the year 387 the churches of Gaul kept 
Easter on the 21st of March, those of Italy on the i8th of April, 
and those of Egypt on the 25th of April ; and it appears from 
a letter of Leo the Great (Epist, 64, ad Marcian,) that in 455 there 
was a difference of eight days between the Roman and the 
Alexandrine. Easter. Gregory of Tours relates that in 577 “ there 
was a doubt about Easter. In Gaul we with many other cities 
kept Easter on the fourteenth calends of May, other.s, as the 
Spaniards, on the twelfth calends of April.” 

The ancient British and Oltic churches followed the cycle of 
84 years which they had originally received from Rome, and 
their stubborn refusal to abandon it caused much bitter con- 
troversy in the 8th centuiy’ between their representatives and 
St August ine of Canterbury and the I^tin missionaries, lliese 
latter unfairly attempted to fix the stigma of the Quartodeciman 
observance on the British and Celtic cliurches, and they are even 
now sometimes ignorantly spoken of as having followed the 
Asiatic practice as to Easter. This, however, is quite erroneous. 
The British and Celtic churches always kept Easter according 
to the Nicene decree on a Sunday. 'Phe difference l^twccn 
them and the Roman Church, at this period, was that they still 
followed the 84 years’ cycle in computing blaster, which had 
been abandoned at Rome for tlie more accurate cycle of 532 ycfirs. 
Tliis difference of calculation led to lias ter being observed on 
different Sundays, in certain years, in England, by the adherents 
of the two churches. Thus Bede records that in a certain year 
(which must have been 645, 647, 648 or 651) Queen Kanfleda, 
who had received her instruction from a Kentish priest of the 
Roman obedience, was fasting and keeping Palm Sunday, while 
her husband, Oswy, king of Northumbria, following the rule of 
the British church, was celebrating the Easter festival. This 
diversity of usage was ended, so far as the kingdom of North- 
umbria was concerned, by the council of Streaneshalch, or Whitby, 
in 654. To Archbishop Theodijre is usually ascriljed the credit 
of ending the difference in the rest of England in 669. 

The Gregorian correction of the calendar in 1 582 lias once more 
led to different days being observed. So far as Western ('hristen- 
dom is concerned the corrected calendar is now universally 
accepted, and Easter is kept on the same day, but it was not until 
1752 that the Gregorian reformation of the calendar was adopted 
in Great Britain and Ireland. Jealousy of everything emanating 
from Rome still keeps the Eastern churches from correcting the 
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calendar according to the Gregorian reformation, and thus their 
Easter usually falls before, or after, tliat of the Western churclies, 
and only very rarely, as was the case in 1865, do the two coincide. 

Easter, as commemorating the central fact of the Christian 
religion, has always been regarded as the chief festival of the 
Christian year, and according to a regulation of Constantine it 
was to be the first day of the year. I'his reckoning of the year 
as beginning at Easter lingered in France till 1565, when, by 
an ordinance of Charles IX., the ist of January finally took 
its place. 

Four different periods may be mentioned as connected with 
the observ'auce of Easter, viz. (i) the preparatory fast of the 
forty days of Lent ; (2) the fifteen days, beginning with the 
Sunday before and ending with the Sunday after Easter, during 
which the ceremonies of Holy Week and the serv'ices of the 
Octave of Easter were observ'ed ; this period, called by the 
French the Quittzaine dr Pdqiies^ was specially observed in that 
country ; (3) the Octave of Easter, during which the newly- 
baptized wore their v/hite garments, which they laid aside on 
the Sunday after Easter, known as Domimea in albis depositis 
from this custom; another name for this Sunday was PascJia 
clausum^ or the close of Easter, and from a clip|>ing of the word 
“ close ” the English name of “ Lo\r " Sunday is believed to Ixi 
derived ; (4) Eastertide proper, or the paschal season beginning 
at Easter and lasting till Whit Sunday, during the whole of whicli 
time the festival character of the Easter season was maimained 
in the services of the church. 

Many ecclesiastical ceremonies, growing up from early times, 
clustered round the celebration of the Easter festival. One of 
the Ttiost notable of these was the use of the paschal candle. 
This was a candle of very large dimensions, set in a candlestick 
big enough to hold it, w^hich was usually placed on the north 
side, just below the first ascent to the high altar. It was kept 
alight during eacdi ser\'icc till Whitsuntide, 'i'he Pasclml, us it 
was allied at Durham cathedral, was one of the chief sights of 
that church before the Reformation, ll was an elaborate con- 
struction of polished brass, and, contrary to the usual custom, 
seems to have been placed in the centre of the altar-step, long 
branches .stretching out towards the four cardinal points, bearing 
.smaller candles. 'I'he central sUmh of the candlestick was about 
38 ft. high, and bore the pusclial candle proper, and together 
they reached a combined height of about 70 ft., the candle being 
lighted from an op>ening above. Otlier ]>aschal (:andle.s seem to 
have Ixjcn of scarcely less size. At Lincoln, c. 1300, the candle 
was to weigh three stones of wax ; at. Salisbury in 1517 it was 
to be 36 ft. long ; and at Westminster in 1558 it weighed no less 
than 3 cwt. of wax. After Whitsuntide what remained was made 
into smaller candles for the funerals of the poor. In the anciiint 
churches at Rome the* paschal canrllesticks were fixtures, but 
elsewhere they were usually movable, and were brought into the 
church and set up on the Thursday before Imster. At Winchester 
the paschal candlestick was of .silver, and vras the gift of Canute. 
Others of more or less importance are recorded as having been 
at Canterbury, Bury St Edmunds, Hereford and York. The 
burning of the paschal candle still forms part of tlie Easter cere 
monial of the Roman Catholic Church (sec Ltc.hts, Cerkmoni al^. 

The liturgical colour for Easter w'as evcr>'where \/hite, ii.s tlie 
.sign of joy, light and purity, and the i-hurches and altars were 
adorned with the best ornaments that each [lossessed. Flowers 
and shrubs no doubt in early times were also used for this 
purpose, but what evidence there is goes against the medieval 
use of such decorations, which are so popular at the present day. 

It is not the purpo.se of lliis article to enter on the wide subject 
of the popular observances, such as the giving and sending of 
Pasch or Easter eggs as presents. For such the reader may con- 
sult Brand’s Popular Antiquities, Hone’s Every-Day Book, and 
(.'hambers’s Book of Days, 

Autmoritiks. - Bingham, Antiquities of the Christian Church ; 
Bede, ILcclesinslical History of Knplatid ; T’rocler and J*'r(;re, A New 
History of the Book of Commov Prayer (l.oii(lon. 1901) ; Surtees 
Society, Bites of Durham, ed. |. T. Fowler (1903) I De Morgan. 
Companion to the Almanac (1845) ; De Moleon. Voyages litargiqnes 
(I’aris, 1718). (T. M. F.) 
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EASTER ISLAND (Rapanui^ ue. Great Rapa), an island in 
the eastern part of the South Pacific ocean, belonging to Chile 
(since 1888), in 27® 8' S. and 109® 28' W., 1400 m. E. of Pitcairn, 
and 2000 m. from the South American coast. It is roughly 
triangular in shape, with its hypotenuse 12 m. long running 
north-east and south-west, and its three angles marked by 
three volcanic peaks, of which the north-eastern reaches 1 768 ft. 
of altitude. The area of the island is 45 sq. m. The coast has 
no good natural harbour, and landing is difficult. There is no lack 
of fertile soil, and the climate is moist enough to make up for the 
absence of running water. Formerly the island appears to have 
been wooded, but it now presents only a few bushes {Edwardsia, 
Broussonetia, &c.), ferns, grasses, sedges, &c. The natives grow 
bananas in the shelter of artificial pits, also sugar-canes and 
sweet potatoes, and keep a few goats and a large stock of domestic 
fowls, and a Tahitian commercial house breeds cattle and sheep 
on the island. 

It is doubtful whether Rapanui was discovered by Davis in 
1686, though it is sometimes marked Davis Island on maps. 
Admiral Rogge veen reached it on Easter day 1722 ; in 1774 
Captain Cook discovered it anew and called it Teapi or Waihu. 
It was subsequently visited by La Perouse (1776), Kotzebue 
(1816), &c. At the time of Roggeveen’s discovery the island 
probably contained from 2000 to 3000 inhabitants of Polynesian 
race, who, according to their own tradition, came from Rapa Iti 
(Little Rapa) or Oparo, one of the 'riibuai or Austral group. 
In 1863 a large proportion of the inhabitants were kidnapped 
by the Peruvians and transported to work at the guano diggings 
on the Chincha Islands. The next year a Jesuit mission from 
Tahiti reached the island and succeeded in the task of civilization. 
The natives, who number .scarcely one hundred, are all Christians. 

Easter Island is famous for its wonderful archaeological 
remains. Here are found immense platforms built of large cut 
stones fitted together without cement. They are generally built 
upon headlands, and on the slope towards the sea. The walls 
on the seaside are, in .some of the platforms, nearly 30 ft. high 
and from 200 to 300 ft. long, by about 30 ft. wide. Some of the 
squared stones are as much as 6 ft. long. On the land side of the 
platforms there is a broad terrace with large stone pedestals ujxjn 
whit?h once stood colossal stone images carved somewhat into 
the shape of the human trunk. On some of the platforms there 
are upwards of a dozen images, now thrown from their pedestals 
and lying in all directions. Their usual height is from 14 to 16 ft., 
but the largest are 37 ft., while some are only about 4 ft. They 
are formed from a grey trachytic lava found at the east end 
of tlie island. The top of the heads of the images is cut flat to 
receive round crowns made of a reddish vesicular tuff found at 
a crater about 8 m. distant from the quarry where the images 
were cut. A number of these crowns still lie at the crater 
apparently ready for removal, some of the largest being over 10 ft. 
in diameter. In the atlas illustrating the voyage of La Perouse 
a plan of the island is given, with the position of several of the 
platforms. Two of the images are also represented in a plate. 
One statue, 8 ft, in height and weighing 4 tons, was brought to 
England, and is now in the British Museum. In one part of the 
island are the remains of stone hou.ses nearly 100 ft. long by 
about 20 ft. wide. ^ These are built in courses of large flat stones 
fitted together without cement, the walls being about 5 ft. 
thick and over *5 ft. high. They are lined on the inside with 
upright slabs, on which are painted geometrical figures and 
representations of animals. The roofs are formed by placing 
slabs so that each course overlaps the lower one until the opening 
becoines about 5 ft. wide, when it is covered with flat slabs 
reaching from one side to the other. The lava rocks near the 
houses are carved into the resemblance of various animals and 
human faces, forming, probably, a kind of picture writing. 
Wooden tablets covered with various signs and figures have also 
been found. The only ancient implement discovered on the 
island is a kind of stone chisel, but it seems impossible that such 
large and numerous works could have been executed with such 
a tool. Tlic present inhabitants of Easter Island know nothing 
of the construction of these remarkable works ; and the entire 


subject of their existence in this small and remote island is a 
mystery. 

EASTERN BENGAL AND ASSAM, a province of British India, 
which was constituted out of Assam and the eastern portion of 
Bengal on the i6th of October 1905. Area 111,569 sq. m. ; pop. 
(1901) 30,961,459. It is situated between 20® 45' and 28® 17'^N., 
and between 87® 48' and 97® 5' E. The province, as thus re- 
constituted, consists of the Bengal districts of Dacca, Mymen- 
singh, Faridpur, Backergunje, Tippera, Noakhali, Chittagong, 
Chittagong Hill Tracts, Rajshahi, Dinajpur, Jalpaiguri, Rang- 
pur, Bogra, Pabna, Malda, and the native states of Kuch Behar 
and Hill Tippera ; and the whole of the former area of Assam 
consisting of the districts of Goalpara, Kamrup, Darrang, 
Nowgong, Sibsagar, Lakhimpur, Sylhet, Cachar, Garo Hills, 
Khasi and Jaintia Hills, Naga Hills and Lushai Hills. It is 
bounded on the N. by Bhutan, on the W. by Burma, on the S. by 
Burma and the Bay of Bengal, and on the £. by Bengal. The 
line of demarcation between Bengal and the new province begins 
at the frontier of Bhutan, east of Darjeeling, runs south-west to 
Sahibganj on the Ganges and thence follows the course of the 
Ganges down to the deltaic branch, called the Haringhata, 
which leaves the main stream above Goalanda, and the course of 
the latter, which runs south into the Bay of Bengal. The capital 
of the province is Dacca, and its chief port is Chittagong. 

The Bengal districts which were transferred to Eastern Bengal 
and Assam comprised northern and eastern Bengal, the most 
prosperous and least overcrowded portion of Bengal. The land 
there is less densely populated, wages are higher and food 
cheaper, and the rainfall more copious and more regular, while 
the staple crops of jute, tobacco and rice command a higher price 
relative to the rent of the land than in Behar or other parts of 
Bengal. The population are largely Mahommedans and of a more 
virile stock than the Bengali proper. Northern Bengal corre- 
sponds almost exactly with the Rajshahi division and lies within 
the boundaries of the Ganges and Brahmaputra rivers. It 
contains much high land of a stiff red clay, with an undulat- 
ing surface covered for the most part with scrub jungle. The 
inhabitants are Indo-Chinese, not Indo-Aryans as in Bengal 
proper, and are Mahommedan by religion instead of Hindu. 
Eastern Bengal consists of the Dacca and Chittagong divisions 
which are mainly Bengali in race and Hindu in religion. For the 
Assamese districts see As.sam. The province as a whole contains 
18,036,688 Mahommedans and 12,036,538 Hindus. In language 
27,272,895 of the inhabitants speak Bengali, 1,349,784 speak 
Assamese, and the remainder Hindi and various hill dialects, 
Manipuri, Bodo, Khasi and Garo. I’he administration is in the 
hands of a lieutenant-governor, assisted by a legislative council 
of fifteen members. Under him are five commissioners, and 
financial matters are regulated by a board of revenue consisting 
of two memlxirs. 

The constitution of the new province arose out of the fact that 
Bengal had grown too unwieldy for the administration of a single 
lieutenant-governor. In 1868 Sir Stafford Northcote drew 
attention to the greatly augmented demands that the outlying 
portions of Bengal made on the time and labour of the govern- 
ment. At that time the population of the province was between 
40 and 50 millions, and the question was left in abeyance until 
1903, when the population had risen to 78^ millions. In the 
meantime the importance of rendering Assam a self-contained 
and independent administration with a ser\dce of its own, and 
of providing for its future commercial expansion, had arisen. 
These two considerations led Lord Curzon to propose that Bengal 
should be lopped of territory both on its eastern and western 
borders, and that all the districts east of the Brahmaputra should 
be constituted into a separate province. This proposal was 
bitterly opposed by the Hindus of Bengal on the ground that it 
would destroy the unity of the Bengali race ; and their agitation 
was associated with the Swadeshi (own country) movement for 
the boycott of British goods. 

After the constitution of the province in October 1905, the 
agitation in Eastern Bengal increased. Public meetings of pro- 
test were held, vernacular broadsheets containing scandalous 
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attacks on the British authorities were circulated^ schoolboys 
and others were organized and drilled as so-called “ national 
volunteers/’ and employed as pickets to prevent the sale of 
British goods. Such was the state of things when Sir J . Bamp- 
fylde Fuller entered on his office as first lieutenant-governor of 
Eastern Bengal in Januaiy 1906. His reception was ominous. 
Representative bodies that were dominated by Hindus refused 
to vote the usual addresses of welcome, and non-official Hindus 
abstained from paying the customary calls. There were, however, 
no further overt signs of objection to the lieutenant-governor 
personally, and after a month or two — in spite of, or perhaps 
because of, his efforts to restrain sedition and to keep discipline 
in the schools — there was a decided change in the attitude of 
Hindu opinion. At Dacca, in July, for instance, the reception at 
Government House was attended by large numbers of Bengali 
gentlemen, who assured the lieutenant-governor that “ the 
trouble was nearly ended.” The agitation was, in fact, largely 
artificial, the work of Calcutta lawyers, journalists and 
schoolmasters ; the mass of the people, naturally law-abiding, 
was unmoved by it so long as the government showed a firm 
hand ; while the Mussulmans, who formed a large proportion of 
the whole, saw in tlie maintenance of the partition and of the 
prestige of the British government the guarantees of their own 
security. 

All seemed to be going well when an unfortunate difference of 
opinion occurred between the lieutenant-governor and the 
central government, resulting in the resignation of Sir Bamp- 
fylde F'uller (August 1906) and in ulterior consequences destined 
to be of far-reaching import. The facts arc briefly as follows. 
Acting on a report of Dr P. Chatter ji, inspector of .schools, dated 
January 2, 1906, the lieutenant-governor, on the 10th of February, 
addressed a letter to the registrar of Calcutta University recom- 
mending that the privilege of affiliation to the university should 
be withdrawn from the Banwarilal and Victoria high schools at 
Sirajganj in Pabna, as a punishment for the seditious conduct 
of both pupils and teachers. Apart from numerous cases of 
illegal interference with trade and of disorder in the streets 
reported against the students, jLwo specific outrages of a serious 
character were instanced as having occurred on the 15th of 
November : the raiding of a cart laden with English cloth 
belonging to Marwari traders, and a cowardly assault by some 
40 or 50 lads on the English manager of the Bank of Bengal. 
These outrages ‘‘ were not the result of thoughtlessness or sudden 
excitement, but were the outcome of a regularly organized 
scheme, set on foot and guided by the masters of these schools, 
for employ ing the students in enforcing a boycott.” All attempts 
to discover and punish the offenders had been frustrated by the 
refusal of the school authorities to take action, and in the opinion 
of the lieutenant-governor the only course open was to apply the 
remedy suggested in the circular letter addressed to magistrates 
and collectors (October 10, 1905) by Mr R. W. Carlyle, the officiat- 
ing chief .secretary to the government of Bengal, directing them, 
in the event of students taking any part in political agitation, 
boycotting and the like, to inform the heads of schools or colleges 
concerned that, unless they prevented such action being taken 
by the boys attending their institutions, their grant-in-aid and the 
privilege of competing for scholarships and of receiving scholar- 
ship-holders would be withdrawn, and that the university would 
be asked to disaffiliate their institutions. 

The reply, dated July 5th, from the secretary in the home 
department of the government of India, was — to use .Sir 
Bampfylde’s own later expression — to throw him over. It was 
likely that a difference of opinion in the .syndicate of the uni- 
versity would arise as to the degree of culpability that attached 
to the proprietors of the schools ; in the event of the syndicate 
taking any “ punitive action,” the matter was certain to be raised 
in the senate, and would lead to an acrimonious public discussion, 
in which the partition of Bengal and the administration of the 
new province would be violently attacked ; and in the actual 
state of public opinion in Bengal it seemed to the government of 
India highly inexpedient that such a debate should take place. 
“ Collective punishment,” too, ” would be liable to be mis- 
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construed in England,” and the government preferred to rely 
on the gradual effect of the new university regulations, which 
aimed ” at discouraging the participation of students in political 
movements by enforcing the responsibility of masters and the 
managing committees of schools for maintaining discipline.” 

On receipt of this communication Sir Bampfylde Fuller at 
once tendered his resignation to the viceroy (July 15). He 
pointed out that to withdraw from the position taken up would 
be “ concession, not in the interests of education, but to tliosc 
people in Calcutta who have been striving to render my govern- 
ment impossible, in order to discredit tlie partition ” ; that 
previous concessions had had merely provocative effects, and 
that were he to give way in this matter his authority would be so 
weakened that he would be unable to maintain order in the 
country. On the 3rd of August, after some days of deliberation, 
the viceroy telegraphed saying that he was ” unable to reconsider 
the orders sent,” and accepting Sir Bampfylde’s resignation. 
By the Anglo-Indian press the news was received with something 
like consternation, the Times of India describing the resignation 
as one of the gravest blunders ever committed in the history of 
British rule in India, and as a direct incentive to the forces of 
disquiet, disturbance and unrest. Equally emphatic was the 
verdict of the Mussulman community forming two-thirds of the 
population of Eastern Bengal. Gn the 7th of August, the day of 
Sir Bampfylde Fuller's departure from Dacca, a mas.s-meeting 
of 30,000 Mahommedans w'as held, which placed on record their 
disapproval of a system of goviTnment “ which maintains no 
continuity of policy,” and expressed its feeling that the lowering 
of British prestige must ” alienate the sympathy of a numerically 
important and loyal section of His Majesty’s subjects”; and 
many meetings of Mussulmans subsequently passed re.solutions 
to the same general effect. 'The Akhbar-i-Jslam, the organ of 
Bomlmy Mussulman opinion, deplored the “ unwise step ” 
taken by the government, and ascrilied it to Lord Minto’s fear 
of the Babu press, a display of weakness of which the Babus 
would not be slow to take advanUige. 

This latter prophecy was not slow in fulfilling itself. So early 
as the 8lh of August (alcutta was the scene of several large 
demonstrations at which the Swadeshi vow was renewed, and 
at which resolutions were passed declining to accept the [urtition 
as a settled fact,and resolving on the continuance of the agitation. 
The tone of the Babu press was opcmly exulUint : “ We have 
read the familiar story of the Ru.ssian traveller and the wolves,” 
said a leading Indian newspaper in Calcutta. “ The British 
gov^ernment follows a similar policy. First the little Ixibies 
were offered up in the shay>e of the liande Maiaram circular 
and the (Carlyle circular. Now a bigger boy has gone in the 
person of our own Joseph. Courage, therefore, O Wiilves I 
Press on and the horse will soon be yours to devour! Afterwards 
the traveller himself will alone be left.” * The Uisk licfore the 
new lieutenant-governor of Eastern Bengal, the Hon. L. 11 arc, 
was obviously no easy one. 'J'he encouragement given to .sedition 
by the weakness of "the government in this case was shown by 
later events in Bengal and elsewhere (see India : History , ad fin.). 

For the early history of the various portions of the province s(;e 
Bengal and Assam. 

Set; Sir Jamtrs Bourdillon, 7'he Partition of Ben\>al (Soeit'ty of Arts, 
jc)05) ; official blue-books on The Rccnmtitutwn of the Provinces of 
Itengal and Assam (Cd. 2658 and 274b), and Pesifjnatton of Sir J. 
Jiampfylde Fuller, lieutenant-governor, &c. (C-d. :^242). A long 
letter from Sir J. B. Fuller, beaded J'accuse, attacking the getitiral 
policy of the Inrlian government in regard to tlie .seditious propa- 
ganda. appeared in The Times of June 0, igoS. 

EASTERN QUESTION, THE, tlie expression used in diplomacy 
from about the time of the congress of Verona (1822) to compre- 
hend the international problems involved in the decay of the 
Turkish empire and its .supposed impending dissolution. The 
essential questions that are involved are so old that historians 
commonly speak of the ” Eastern Question ” in reference to 
events that happened long before the actual phrase was coined. 
But, wherever used, it is always the Turkish Question, the 

* Quoted by Mr F. S. P. I.tdy in The Times of November 22, 1906. 
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generic term in which subsidiary issues^ €,g, the (xreek^ Armenian 
or Macedonian questions, arc embraced. That a phrase of so 
wide and loose a nature should Imve been stereotyped in so 
narrow a sense is simply the outcome of the conditions under 
which it was invented. To the European diplomatists of the 
first half of the 19th century the Ottoman empire was still the 
only East with which they were collectively brought into contact. 
The rivalry of Great Britain and Russia in Persia had not 
yet raised tlie question of the Middle East ; still less any 
ambitions of Germany in the Euphrates valley. The immense 
and incalculable problems involved in the rise of Japan, the 
awakening of China, and their relations to the European powers 
and to America -known as the Far Eastern Question— are 
comparatively but affairs of yesterday. 

The Eastern Question, though its roots are set far back in 
history — in the ancient contest between the political and intel- 
lectual ideals of Greece and Asia, and in the perennial rivalry 
of the powers for the control of the great trade routes to the 
East — dates in its modern sense from the treaty of Xuchuk 
Kainarji in 1774, which marked the definitive establishment of 
Russia as a Black Sea power and formed the basis of her special 
claims to interfere in the affairs of the Ottoman empire. The 
compact between Napoleon and the emperor Alexander I. at 
Tilsit (<807) marked a new phase, w'hich culminated in 1812 in 
tiie treaty of Bucharest, in which Russia definitely appeared 
as the protector of the Christian nationalities subject to the 
Ottoman sultan. 

The attitude of the various powers in the Eastern Question 
was now defined. Russia, apart from her desire to protect the 
Orthodox nationalities subject to the Ottoman power, aimed 
at owning or controlling the straits b}' which alone she could 
find an outlet to the Mediterranean and the ocean beyond. 
Austria, once the champion of Europe against the Turk, saw in 
the Russian advance on the Danube a greater peril than any to 
be feared from the moribund Ottoman power, and made the 
maintenance of the integrity of Turkey a prime object of her 
policy. She was thus brought into line with Great Britain, 
whose tra<]itional friendship with Turkey was strengthened by 
the rise of a new power whose rapid advance threatened the 
stability of British rule in India. But though Austria, Great 
Britain and presently France, were all equally interested in 
maintaining the Ottoman empire, the failure of the congress of 
Vienna in 1815 to take action in the matter of a guarantee of 
Turkey, and the exclusion of the Sultan from tlic Holy 
Alliance, seemed to endorse the claim of Russia to regard 
tile Eastern Question as “ her domestic concern ” in which 
“ Europe had no right to interfere. The revolt of the Greeks 
(1821) put this claim to the test ; by the treaty of Adrianople 
(1829) Russia stipulated for their autonomy as part of the price 
of peace, but tlie powers assembled in conference at London 
refused to recognize this settlement, and the establishment 
of Greece as an independent kingdom (1832) was really aimed 
at the pretensions and the influence of Russia. These reached 
their high-water mark in the t reaty of Unkiar Skelessi (July 8th, 
1832). It was no longer a question of the partition of Turkey 
or of a Russian concpiest of (Constantinople, but of the deliberate 
degradation by Russia of the Ottoman empire into a weak state 
wholly dependent upon herself. The ten years’ crisis (1831-1841) 
evoked by the revolt of Mehcmet Ali, pasha of Egj^pt, thus 
resolved itself into a diplomatic struggle between Russia and the 
other powers to maintain or to recover influence at Constantinople. 
The Russian experiment of maintaining the integrity of Turkey 
while practically treating her as a vassal state, ended with the 
compromise of 1S41 ; and the emperor Nicholas I. reverted to 
the older idea of expelling the Turks from Europe. The Eastern 
Question, however, slumbered until, in 1851, the matter of the 
Holy Places w'as raised by Napoleon ITT.,' involving the whole 
question of the influence in Ottoman affairs of France under 
tlie capitulations of 1740 and of Russia under the treaty of 1774. 
The Crimean War followed and in 1856 the treaty of Paris, by 
which the powers hoped to stem the tide of Russian advance and 
establish the integrity of a reformed Ottoman state. Turkey 
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was now for the first time solemnly admitted to the European 
concert. The next critical phase was opened in 1871, when 
Russia took advantage of the collapse of Prance to denounce the 
Black Sea clauses of the treaty of 1856. The renewal of an 
aggressive policy thus announced to the world soon produced 
a new crisis in the Eastern Question, which had meanwhile 
become complicated by the growth of Pan-Slav ideals in eastern 
Europe. In 1875 a rising in Herzegovina gave evidence of a state 
of feeling in the Balkan peninsula which called for the intervention 
of IDurope, if a disastrous war were to be prevented. But this 
intervention, embodied in the “ Andrassy Note” (December 1875) 
and the Berlin memorandum (May 1876), met with the stubborn 
opposition of Turkey, where the “ young Turks ” were beginning 
to oppose a Pan-lslamic to the Pan-Slav ideal. The Russo- 
Turkish War of 1877-78 followed, concluded by the treaty of San 
Stefano, the terms of which were modified in Turkey’s favour by 
the congress of Berlin (1878), which marks the beginning of the 
later phase of the Eastern Question. Betw'een Russia and Turkey 
it interposed, in effect, a barrier of independent (Rumania, Servia) 
and quasi-independent (Bulgaria) states, erected with the counsel 
and consent of collective Europe. It thus, while ostensibly 
weakening, actually tended to strengthen the Ottoman pow'er of 
resistance. 

I’he period following the treaty of Berlin is coincident with the 
reign of Sultan Abd-ul-Hamid IT. The international position of 
the Ottoman empire was strengthened by the able, if Machiavel- 
lian, statecraft of the sultan ; while the danger of disruption from 
within was lessened l^y the more effective central control made 
possible by railways, telegraphs, and the otlier mechanical im- 
provements borrowed from western civilization. With the 
spread of the Pan-lslamic movement, moreover, the undefined 
authority of the sultan as caliph of Islam received a fresh 
importance even in countries beyond the borders of the Ottoman 
empire, while in countries formerly, or nominally still, subject 
to it, it caused, and promised to cause, incalculable trouble. 

The Eastern Question thus developed, in the latter years of 
the 19th century, from that of the problems raised by the impend- 
ing break-up of a moribund empire, into the even more complex 
question of how to deal with an empire which showed vigorous 
evidence of life, but of a type of life which, though on all sides 
in close touch with modern European civilization, was incapable 
of being brought into harmony with it. The belief in the im- 
minent collapse of the Ottoman dominion was weakened almost 
to extinction ; so was the belief, which inspired the treaty of 
1856, in the capacity of Turkey to reform and develop itself 
on European lines. But the Ottoman empire remained, the 
mistress of vast undeveloped wealth. The remaining phase of the 
Eastern Question, if wc except the concerted efforts to impose 
good government on Macedonia in tlie interests of European 
peace, or the side issues in Egypt and Arabia, was the rivalry 
of the progressive nations for the right to exploit this wealth. 
In this rivalry Germany, whose interest in Turkey even so late 
as the congress of Berlin had been wholly subordinate, took a 
leading part, unhiunpered by the traditional policies or the 
humanitarian considerations by which the interests of the older 
powers were prejudiced. The motives of German intervention 
in the Eastern Question were ostensibly commercial ; but the 
Bagdad railway con(;ession, postulating for its ultimate success 
the control of the trade route by way of the Euphrates valley, 
involved political issues of the highest moment and opened up a 
new and perilous phase of the question of the Middle East. 

This was the position when in 1908 an entirely new situation 
was created by the Turkish revolution. As the result of the 
patient and masterly organization of the “ young Turks,” com- 
liined with the universal discontent with the rule of the sultan 
and the palace camarilla, the impossible seemed to be achieved, 
and the heterogeneous elements composing the Ottoman empire 
to be united in the desire to establish a unified state on the con- 
stitutional model of the West. The result on the international 
situation was profound. Great Britain hastened to re-knit the 
bonds of her ancient friendship with Turkey \ the powers, 
without exception, professed their sympathy with the new regime. 
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The establishment of a united Turkey on a constitutional and 
nationalist basis was, however, not slow in producing a fresh 
complication in the Eastern Question. Sooner or later the 
issue was sure to be raised of the status of those countries, still 
nominally part of the Ottoman empire, but in effect independent, 
like Bulgaria, or subject to another state, like Bosnia and 
Herzegovina. The cutting of the Gordian knot by Austria’s 
annexation of Bosnia and Herzegovina, and by the proclamation 
of the independence of Bulgaria, and of Prince Ferdinand’s 
assumption of the old title of tsar (king), threatened to raise the i 
Eastern Question once more in its acutest form. The inter- 
national concert defined in the treaty of Berlin had been rudely 
shaken, if not destroyed ; the denunciation by Austria, without 
consulting her co-signatories, of the clauses of the treaty affecting 
herself seemed to invalidate all the rest ; and in the absence of 
the restraining force of a united concert of the great powers, free 
play seemed likely once more to be given to the rival ambitions 
of the Balkan nationalities, the situation being complicated by 
the necessity for the dominant party in the renovated Turkish 
state to maintain its prestige. During the anxious months 
that followed the Austrian coup, the efforts of diplomacy ivcre 
directed to calming the excitement of Servians, Montenegrins 
and the Young Turks, and to considering a European conference 
in which the jait accompli should be regularized in accordance 
with the accepted canons of international law. The long delay 
in announcing the assembly of the conference proved the extreme 
difficulty of arriving at any satisfactory basis of settlement; 
and though the efforts of the powers succeeded in salving the 
wounded pride of the Turks, and restraining the impetuosity 
of the Serbs and Montenegrins, warlike preparations on the part 
of Austria continued during the winter of 1908 -1909, being 
justified by the agitation in Servia, Montenegro and the annexed 
provinces. It was not till April 1909 (see Europe : ad fin,) 
that the crisis was ended, through the effectual backing given 
by Ge. many to Austria ; and Russia, followed by England and 
France, gave way and assented to what had been done. 

Sec Turkey : History, where cross-references to the artichfs on 
the various pfiases of the Eastern Question will lie found, together 
with a bibliography. See also E. Driault, La Question d' orient depuis 
son origins (Pans, 1898), a comprehensive sketch of the whole subject, 
including the Middle and Far East. (W. A. I*.) 

EAST GRINSTEAD, a market town in the East Grinstead 
parliamentary division of Sussex, England, 30 m. S. by E. from 
London by the London, Brighton & South Coast railway. Pop. of 
urban district (1901) 6094. St Swithin’s church contains, among 
numerous ancient memorials, one of the iron memorial slabs 
(1507) peculiar to certain churches of Sussex, and recalling the 
period when iron was extensively worked in the district. There 
may be noticed Sackville College (an almshouse founded in 1608), 
and St Margaret’s home and orphanage, founded by the Rev. 
John Mason Neale (1818-1866), warden of Sackville College. 
Brewing and brick and tile malting are carried on. In the 
vicinity (near Forest Row station) is the golf course of the Royal 
Ashdown Forest Golf Club. 

The hundred of East Grinstead (Grenestede, Estgrensted) 
was in the possession of the count of Mortain in 1086, but no 
mention of a vill or manor of East Grinstead is made in the 
Domesday Survey. In the reign of Heniy III. the hundred was 
part of the honour of Aquila, then in the king’s hands. The 
honour was granted by him to Peter of Savoy, through whom 
it passed to his niece Queen Eleanor. In the next reign the i 
king’s mother held the borough of East Grinstead as parcel of 
the honour of Aquila. East Grinstead was included in a grant 
by Edward III. to John of Gaunt, duke of Lancaster, and it 
remained part of the duchy of Lancaster until James 1 . granted 
the borough to Sir George Rivers, through whom it was obtained 
by the Sackvillcs, earls of Dorset. East Grinstead was a borough 
by prescription. In the i6th century it was governed by an 
alderman, bailiff and constable. It returned two members to 
parliament from 1307 until 1832, but was disenfranchised by 
the Reform Act. In 1285 the king ordered that his market at 
Grenestede should be held on Saturday instead of Sunday, and 
in 1516 the inhabitants of the town were granted a market each 
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week on Saturday and a fair every year on the eve of St Andrew 
and two days following. Charles 1 . granted the carl of Dorset 
a market on Thursday instead of the Saturday market, and fairs 
on the 16th of April and the 26th of September cvety year. 
Thursday is still the market-day, and cattle-fairs are now held 
on the 2ist of April and the 11th of December. 

EAST HAM, a municipal borough in the southern parlia- 
mentary division of Essex, England, contiguous to West Ham, 
and thus forming geographically part of the eastward extension of 
London. Pop. (1901) 96,018. Its modern growth has been very 
rapid, the population being in the main of the artisan class. 
There are some chemical and other factories. The ancient 
parish church of St Mary Magdalen retains Norman work in the 
chancel, which terminates in an eastern apse. 'Fherc is a monu- 
ment for Edmund Neville who claimed the earldom of Westmor- 
land in the i7tli century, and William Stukeley, the antiquary, 
was buried in the churchyard. East Ham was incorporated 
in 1904, and among its municipal undertakings is a technical 
college (1905). ITic corporation consists of a mayor, 6 aldermen 
and 18 councillors. Area, 3320^ acres. 

EASTHAMPTON, a township of Hampshire county. Mass., 
U.S.A., in the Connecticut Valley. Pop. (1900) 5603, of whom 
1731 were foreign-born ; (1905, state census) 6808. It is served by 
the Boston A' Maine, and the New York, New Haven & Hartford 
railways, and by intern rban electric railways. The township 
is generally level, and is surrounded by high hills. In East- 
hampton are a free public library and Williston Seminary ; Ihe 
latter, one of the oldest and largest preparatory schools in New 
England, was founded in 1841 by the gifts of Samuel Williston 
(1795-1874) and Emily Graves Williston (1797-1885). Mr and 
Mrs Williston built up the industry of covering Inittons with 
cloth, at first doing the work by hand, then (1827) exjierimenting 
with machiner)^, and in i8.|8 building a factory for making and 
covering buttons. As the soil was fertile and well watered, the 
township had been agricultural up to this time. It is now chiefly 
devoted to manufacturing. Among its products are cotton goods, 
especially mercerised goods, for the manufacture of which it has 
one of the largest plants in the country ; rubber, thread, elastic 
fabrics, suspenders and buttons. Parts of Northampton and 
Southampton were incorporated as the “ district ” of liast- 
hampton in 1785 ; it became a township in 1809, and in 1841 
and 1850 annexed parts of Southampton. 

EAST HAMPTON, a township of Suffolk county, New York, 
in the extreme S.E. part of Long Island, occupying the peninsula 
of Montauk, and bounded on the S. and E. by the Atlantic Ocean, 
and on the N. by Block Island Sound, Gardiner’s Bay and 
Peconic Bay. Pop. (1900) 3746 ; (1905, state census) 4303. 
The township, 25 m. long and 8 m. at its greatest width from 
north to south, has an irregular north coast-line and a very 
regular south coast line. The surface is rougher to the west 
where there are several large lakes, notaldy Great Pond, 2 m. 
long. The scenery is picturesque and the township is much 
frequented by artists. Montauk Lighthouse, on Turtle Hill, 
was first built in 1795. At Montauk, after the Spanish-American 
War, was Camp Wikoff, a large U.S. military camp. The 
township is served by the southern division of the I..ong Island 
railway, the terminus of which is Montauk. Other villages of 
the township, all summer resorts, are : Promised I^nd, Amagan- 
sett, East Hampton and Sag Harbor ; the last named, only partly 
; in the township, was incorporated in 1803 and had a population 
of 1969 in 1900, and 3048 in 1905. Silverware and watch cases 
are manufactured here. From Sag Harbor, which is a port of 
entry, a daily steamer runs to New York city. The village 
received many gifts in 1906-1908 from Mrs Russell Sage. Most 
of the present township was bought from the Indians (Montauks, 
Corchaugs and Shinnecocks) in 1648 for about £30, through the 
governors of Connecticut and New Haven, by nine Massa- 
chusetts freemen, mostly inhabitants of Lynn, Massachusetts. 
With twenty other families they settled here in 1649, calling the 
place Maidstone, from the old home of some of the settlers in 
Kent ; but as early as 1650 the name East Hampton was used 
in reference to the earlier settlement of .South Hampton. Until 
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1664^ when all Long Island passed to the duke of York, the 
government was hy town meeting, autonomous and independent 
except for occasional appeals to Connecticut. In 1683 Oardiner's 
Island, settled by Lion Gardiner in 1639 and so one of the first 
English settlements in what is now New York state, was made 
a fmrt of Long Island and of East Hampton township. l"he 
English settlements in East Hampton were repeatedly threatened 
by pirates and privateers, and there arc many stories of treasure 
buried by Captain Kidd on Gardiner’s Island and on Montauk 
Point. The Clinton Academy, opened in East Hampton village 
in 1785, was long a famous school. Of the church built here 
in 1653 (first Congregational and after 1747 Presbyterian in 
government), Lyman iJeecher was pastor in 1799-1810 ; and in 
East Hampton were bom his elder children. Whale fishing was 
begun in East Hampton in 1675, when four Indians were engaged 
by whites in off-shore whaling ; but Sag Harbor, which was first 
settled in 1730 and was held by the Ilritish after the battle of 
Long Island as a strategic naval and shipping point, became the 
centre of the whaling business. The first successful whaling 
voyage was made from Sag Harbor in 1785, and although the 
Embargo ruined the fishing for a time, it revived during 1830- 
1850. Cod and menhaden fishing, the latter for the manufacture 
of fish-oil and guano, were important for a time, but in the 
second half of the 19th century Sag Harbor lost its commercial 
importance. 

EAST INDIA COMPANY, an incorporated company for ex- 
ploiting the trade with India and the Far I^ast. In the 17th 
and 18th centuries East India companies were established by 
England, Holland, France, Denmark, Scotland, Spain, Austria 
and Sweden. Jly far the most important of these was the 
English East India Comjiany, w'hich became the dominant 
power in India, and only handed over its functions to the British 
Government in 1858 (see also Dutch East India Company, 

OSTEND ('OMPANV). 

The English blast India Company was founded at the end of 
the ibth century in order to compete w'ith tlic Dutch merchants, 
who had obtained a practical monopoly of the ♦^rade 
with the Spice Islands, and had raised the price of 
India Co. pepper from 3s. t.o 8s. per It). Queen Elizabeth incor- 
porated it by royal charter, dated December 31, 1600, 
under the title of “ 'Ehc Governor and Company of Merchants 
of l.ondon, trading into the East Indies.” This charter conferred 
the sole right of trading with the East Indies,/.r.with all countries 
lying beyond the Cape of Good Hope or the Straits of Magellan, 
upon the company for a term of 15 years. Unauthorized inter- 
lopers were liable to forfeiture of ships and capgo. There were 
125 shareholders in the original East India Company, with a 
capital of jf 7 2,000 : the first governor was Sir Thomas Smythc. 
The early voyages of the company, from 1601 to 1612, arc dis- 
tinguished as the “ separate voyages,” Iwcause the subscribers 
indivifliially bore the cost of each voyage and reaped the whole 
profits, which seldom fell below 100 %. After 1612 the voyages 
were conducted on the joint stock system for the benefit of the 
company as a w'hole. These early voyagers, whose own narra- 
tives may l)e read in Purchiis, pushed as far as Japiin, and estab- 
lished friendly relations at the court of the CJrcat Mogul. In 
i6io i6fi (laptain Hippon planted the first English factories 
on the mainland of India, at Masiilipalam and at Pettapoli in 
the Bay of Bengal. The profitable nature of the company’s 
trade had induced James 1 . to grant subsidiary licences to private 
traders : but in 1609 be renewed the company’s charter ” for 
e\'or.-’ though with ii proviso that it might be revoked on three 
years’ notice if the trade should not pro^'e profitable to the realm. 

Meanwhile friction was arising between the English and 
Dutch East India ('ompanies. The Dutch traders considered 
that they had prior rights in the Far East, and their 
a^Dutet as'^endancy in the Indian Archipel^o was indeed 
dtaputea. finnlv established on the basis of territorial dominion 
and authority. In 1613 they made advances to the 
English company with a suggestion for co-operation, but the 
offer was declined, and the next few years were fertile in disputes 
between the armed traders of both nations. In 1619 was ratified 


a “ treaty of defence ” to prevent disputes between the English 
and Dutch companies. When it was proclaimed in the East, 
hostilities solemnly ceased for the space of an hour, while the 
Dutch and English fleets, dressed out in all their flags and with 
yards manned, saluted each other ; but the treaty ended in the 
smoke of tliat stalely salutation, and perpetual and fruitless 
contentions between the Dutch and English companies went on 
just as before. In 1623 these disputes culminated in the ” mas- 
sacre of Amboyna,” where the Dutch governor tortured and 
executed the English residents on a charge of conspiring to seize 
the fort. Great and lasting indignation was aroused in England, 
but it was not until the time of Cromwell that some pecuniary 
reparation was exacted for the heirs of the victims. I’he 
immediate result was that the English company tacitly admitted 
the Dutch claims to a monopoly of the trade in the Far East, 
and confined their operations to the mainland of India and the 
adjoining countries. 

The necessity of good ships for the East Indian trade had 
led the company in 1609 to construct their dockyard at Deptford, 
from which, as Monson observes, dates “ the increase 
of great ships in England.” Down to the middle of the laaiaman. 
19th century, the famous “ East Indiamen ” held 
unquestioned pre-eminence among the merchant vessels of the 
world. Throughout the 17th century'' they had to be prepared 
at any moment to fight not merely Malay pirates, but the armed 
trading vessels of their Dutch, French and Portuguese rivals. 
Many such battles are recorded in the histor}’^ of the T'.ast India 
('ompany, and usually with successful results. 

It was not until it had been in existence for more than a century 
that the English East India Company obtained a practical 
monopoly of the Indian trade. In 1635, a year after fheav 
the Great Mogul had granted it the liberty of trading quiah 
throughout Bengal, Charles I. issued a licence to tionot 
Courten’s rival association, known as “ the Assadu 
Merchants,” on the ground that the company had neglected 
English interests. The piratical methods of their rivals disgraced 
the company w'ith the Mogul ofilcials, and a modus vivendi was 
only reached in 1649. ^^57 Cromwell renewed the charter of 

1609, providing that the Indian trade should be in the hands 01 
a single joint slock company. The new company thus formed 
bought up the factories, forts and privileges of the old one. Il 
was further consolidated by the fostering care of Charles II., 
who granted it five important charters. From a simple trading 
company, it grew under his reign into a great chartered company 
— to use the modern term — with the right to acquire territory, 
coin money, command fortresses and troops, form alliances, make 
war and peace, and exercise both civil and criminal jurisdiction. 
It is accordingly in 1689, w^hen the three presidencies of Bengal, 
Madras and Bombay liad lately been established, that the ruling 
career of tlie East India Company biggins, with the r)assing by 
its directors of the following resolution for the guidance of the 
local governments in India : — “ The increase of our revenue 
is the subject of our care, as much as our trade ; ’tis that must 
maintain our force when twenty accidents may interrupt our 
trade ; ’tis that must make us a nation in India ; w'ithout that 
we are but a great number of interlopers, united by His Majesty’s 
royal charter, fit only to trade where nobody of powder thinks 
it their interest to prevent us ; and upon this account it is that 
the wise Dutch, in all their general advices that we have seen, 
write ten paragraphs concerning their government, their civil 
and military policy, warfare, and the increase of their revenue, 
for one paragraph they write concerning trade.” Prom this 
moment the history of the transactions of the East India Com- 
pany becomes the history of British India (see India : Histary), 
Here we shall only trace the later changes in the constitution and 
powers of the ruUng body itself. 

The great prosperity of the company under the Restoration, 
and the immense profits of the Indian trade, attracted a number 
of private traders, both outside merchants and dis- 
missed or retired servants of the company, who came 
to be known as ” interlopers.” In 1683 the case of 
Thomas Sandys, an interloper, raised the whole question of the 
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royal prerogative to create a monopoly of the Indian trade. 
The case was tried by Judge Jeffreys, who upheld the royal 
prerogative ; but in spite of his decision the custom of inter- 
loping continued and laid the foundation of many great fortunes. 
By 1691 the interlopers had formed themselves into a new 
society, meeting at Dowgate, and rivalling the old cornpany ; 
the case was carried before the House of Commons, which de- 
clared in 1694 that “ all the subjects of England have equal 
right to trade to the East Indies unless prohibited by act of 
parliament.” This decision led up to the act of 1698, which 
created a new East India Company in consideration of a loan 
of two millions to the state. The old company subscribed 
£315,000 and became the dominant factor in the new body ; 
while at the same time it retained its charter for three years, 
its factories, forts and assured position in India. The rivalry 
between the two companies continued both in England and in 
India, until they were finally amalgamated by a tripartite in- 
denture between the companies and Queen Anne (1702), which 
was ratified under the Godolphin Award (1708). Under this 
award the company was to lend the nation £3,200,000, and its 
exclusive privileges were to cease at three years' notice after 
tliis amount had been repaid. But by this time the need for 
permanence in the Indian establishment began to be felt, while 
parliament would not relinquish its privilege of “ milking " 
the company from time to time. In 1712 an act was passed con- 
tinuing the privileges of the company even afler their fund should 
be redeemed; in 1730 the charter was prolonged until 176^^, 
and in 1742 the term was extended until 1783 in return for the 
loan of a million. This million was required for the \rar with 
France, which extended to India and involved the English and 
French companies there in long-drawn hostilities, in which the 
names of Duplcix and Clive became prominent. 

So long as the company’s chief business was that of trade, it 
was left to manage its own affairs. The original charter of 
Elizabeth had placed its control in the hands of a 
company governor and a committee of twenty-four, and this 
and the arrangement subsisted in essence down to the time of 

crown. George TIT. The chairman and court of directors in 

London exercised unchecked control over their servants in India. 
But after ('live’s Imlliant victory at Flassey (1757) had matlc 
the company a ruling power in India, it was felt to be necessary 
that the British government should have some control over the 
territories thus acquired. Lord North’s Regulating Act (1773) 
raised the governor of Bengal — Warren Hastings — to the rank 
of governor-general, and provided tliat his nomination, though 
made by a court of directors, should in future be subject to the 
approval of the crown ; in conjunction with a councii of four, 
he was entrusted with the power of peace and w^ar ; a supreme 
court of judicature was established, to which the judges were 
appointed by the crown ; and legislative power was conferred 
on the governor-general and his council. Next followed Pitt’s 
India Bill (1784), whicli created the board of control, as a 
department of the English government, to exercise political, 
mrlitary ond financial superintendence over the British posses- 
sions in India. This bill first authorized the historic phrase 
‘‘ governor-general in council.” From this date the direction 
of Indian policy passed definitely from the company to the 
governor-general in India and the ministry in London. In 1813 
Lord Liverpool passed a bill which further gave the board of 
control authority over the company’s commercial transactions, 
and abolished its monopoly of Indian trade, whilst leaving it 
the monopoly of the valuable trade with China, chiefly in tea. 
Finally, under Earl Grey's act of 1833, the company was deprived 
of this monopoly also. Its property was then secured on the 
Indian possessions, and its annual dividends of ten guineas per 
£ioo stock were made a charge upon the Indian revenue. Hence- 
forward the East India Company ceased to be a trading concern 
and exercised only administrative functions. Such a position 
could not, in the nature of things, be permanent, and the great 
cataclysm of the Indian Mutiny was followed by the entire 
transference of Indian administration from the company to the 
crown, on the 2nd of August 1858. 


See Purchas his Pilf^rimes (cd. 1905), vols. 2, 3, 4, 5, for the charter 
of Elizabeth and tlie early voyages ; Sir W. W. Hunter, History 
of British India (1899) ; Bcckles Willson, Ledger and Sword (u)o^) ; 
Sir George Bird wood, Bcluot on the Old Berords of the India Oflice 
(1879) ; The East India Company's First Letter Hook (1895) J Letters 
Received by the East India Company from its Servants in the Fast, 
ed. Foster (1890 If.). See also the interesting memoruil volume 
Relics of the Honourable East India Co npany (cd. Ciriggs, 1909), 
letterpress by Sir G. Birdwootl and W. Foster. 

EAST INDIES, a name formerly applied vaguely, in its widest 
sense, to the whole area of India, Further India and the Malay 
Archipelago, in distinction from the West Indies, which, at the 
time of their discovery, were taken to be the extreme parts of 
the Indian region. The term “ East Indies ” is still sometimes 
applied to the Malay Archipelago {q.v.) alone, and the phrase 
“ Dutch East Indies ” is commonly u.scd to denote the Dutch 
possessions which constitute the greater part of that archipelago. 
The Dutch themselves use the term Nidcrlandsch-lndic. 

EASTLAKE, SIR CHARLES LOCK (1793 ^^(*5)* English 
painter, W'as born on the 17th of November 1793 at Plymouth, 
where his father, a man of uncommon gifts but of indolent 
temperament, was solicitor to the admiralty and judge advocate 
of the admiralty court. Charles was educated (like Sir Joshua 
Reynolds) at the Plympton grammar-school, and in London at 
the ('harterhouse. Towards 1809, partly through the influence 
of his fellow-Devoniaii Ha\'don, of whom he became a pupil, 
he determined to be a painter ; be also studied in the Royal 
Academy school. In 1S13 he exhibited in the British Institution 
his first picture, a work of considerable size, ” Chrifit restoring 
life to the Daughter of Jaiius." In 3814 he was commissioned 
to copy some of the paintings collected by Napoleon in the 
Louvre : he returned to k'ngland in 1835, and practisi'd portrail- 
painting at PlynKMith. Here he saw Napoleon a captive on 
the Bellerophon " ; from a boat hv. made some sketches of 
the emperor, and he afterwards painted, from these skctclu\s 
and from memory, a life-sized full-length portrait of him (with 
some of his officers) which was pronounced a good likeness ; 
it belongs to the marquess of Lansdowno. In 1817 k'.asliake 
went to Itai}’ ; in 1819 to Oeece : in 1.S20 back to Italy, where 
he remained altogether fourteen years, chiefly in Rome anil \n 
P'errara. 

In 1827 he exhil)it.ed at the Ron uI .\cademy his picture of the 
Spartan Isidns, who (as narrated by IMutarch in the life of 
Agesilaus), rushing naked out of his bath, inTformed prodigies 
of valour against llic 'Fheban host. This was the first work that 
attracli^d much notice to the name of Kastlake, who in conse- 
quence obtained his election as .\.R.A. ; in 1830, when lie 
returned to Englanrl, he was chosen R.A. In 1850 he succeeded 
Shec as president of the Royal .Academy, and wa? knighted. 
Prior to this, in 1841, he had been apiuiinted seeretary to the 
royal commi.s.rion for decorating the Houses of Parliament, and 
he retained t!iis post until Hu* ( ommission was dis.soK ed in 1862. 
In 1843 he was made keeper of the National Gallery, a post 
which he resigned in 1817 in I'onsequencie of an unfortunate 
purchase that roii.sed much animadversion, a fiortrait crroneoii.sly 
ascribed to Holbein ; in 1855, director of the same institution, 
with more extended jiowers. During his clireclorship he pur- 
chased for the gallery 155 jiicturcs, mostly of the Italian schools. 
He became also a of Oxford. F.R.S., chevalier of the 

Legion of Honour, and member ol ^'arious foreign academies. 

In 1849 he married Miss l^lizabetli Rigliy, w ho had already then 
l>ecomc known as a WTiter (Lettrrs from the Baltic, 1841 ; Livonian 
Tales, 1846 ; The Jewess, 1S48) and as a contriliutm* to the 
Quarterly Review. Lad> 1 last lake ( 1 809 - 1 893) had for some y c;u-.s 
been interested in art subjects, and after her marriage slie 
naturally devoted more attention to th.em, translating Waagen's 
Treasures of Art in Crcai Britain (1854 1857), and completing 
Mrs Jameson’s History of our Lord in Works of Art. In 1865 
Sir Charles Eastlakc fell ill at Milan ; and he died at Pisa on the 
24th of December in the same year. I^dy Kastlake,, who sur- 
vived him for many years, continued to jilay an active ymrt as a 
writer on art (Fme Great Painters, 1883, Ac.), and had a large 
circle of friends among the most interesting men and women of 
the day. In 1880 she published a volume of Letters from France 
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describing events in Paris during 1789), written by her father, 
Edward Rigby (1747-1821), a distinguished Noiwich doctor 
who was known also for his practical interest in agriculture, and 
who is said to have made known the flying shuttle to Norwich 
manufacturers. 

As a painter, Sir Charles Eastlake was gentle, harmonious, 
diligent and correct ; lacking fire of invention or of execution ; 
eclectic, without being exactly imitative ; influenced rather by a 
love of ideal grace and beauty than by any marked bent of 
individual power or vigorous originality. Among his princip^ 
works (which were not numerous, 51 being the total exhibited in 
the Academy) arc : 1828, “ Pilgrims arriving in sight of Rome ” 
(repeated in 1835 and 1836, and perhaps on the whole his 
chel’-d'cBHvre)] 1829, “ Byron's Dream" (in the Tate Gallery) ; 
1834, the “ Escape of Francesco di Carrara ” (a duplicate in 
the Tate Gallery) ; 1841, “ Christ Lamenting over Jerusalem " 
(ditto) ; 1843, “ Hagar and Ishmael " ; 1845, “ Comus " ; 1849, 
“ Helena " ; 1851, “ Ippolita Torelli " ; 1853, “ Violante " ; 
1855, “ Beatrice." These female heads, of a refined .semi-ideal 
quality, with something of Venetian glow of tint, are the most 
satisfactory specimens of Eastlake’s work to an artist’s eye. 
He was an accomplished and judicious scholar in matters of art, 
and published, in 1840, a translation of Goethe’s Theory of 
Colours ; in 1847 (his chief literary work) Materials for a History 
of Oil-Paintings especially valuable as regards the Flemish school; 
in 1848, Contributions to the Literature of the Fine Arts (a second 
series was edited by Lady Eastlake in 1870, and accompanied by a 
Memoir from her pen) ; in 1851 and 1855, translated editions of 
Kugler's History of the Italian School of Paintings and Handbook 
of Painting (new edition, by Lady Eastlake, 1874). 

See W. Cosmo Monkhoiisc. Pictures by Sir Charles Lastlake, with 
biographical and critical Sketch (1873). {\S\ M. K.) 

EAST LIVERPOOL, a city of Columbiana county, Ohio, U.S.A., 
on the Ohio river, about io6 in. S.E. of Cleveland. Pop. (1890) 
10,956; (1900) 16,485, of whom 2TI2 were foreign-lx)rn ; (1910, 
census), 13,247. It is served by the Pennsylvania railway, by 
river steamboats, and by interurban electric lines. Next to 
Trenton, New jersey. East Liverpool is the most important 
place in the Cnited States for the manufacture of earthen- 
ware and potteiy, 4859 out of its 5228 wage-earners, or 92-9 %, 
being employed in this industry in 1905, when $5,373,852 (83*5 % 
of the value of all its factory products) was the value of the 
earthenware and potteiy. No other city in the United States 
is so exclusively devoted to the manufacture of pottery ; in 1908 
there were 32 potteries in the city and its immediate vicinity. 
The manufacture of white ware, liegun in 1872, is the most 
important branch of the industry — almost half of the “ cream- 
coloured," white granite ware and semivitreous porcelain pro- 
duced in the United States in 1905 (in value, $4,344,468 out of 
$9>*9S>703) being manufactured in East Liverpool. Though 
there are large clay deposits in the vicinity, very little of it can be 
used for crockery, and most of the clay used in the city’s potteries 
is obtained from other states; some of it is imported from Europe. 
After 1872 a large number of skilled English pottery-workers 
settled in the city. The city’s product of pottery, terra-cotta 
and fireclay increased from $2,137,063 to $4,105,200 from 1890 
to 1900, and in the latter year almost equalled that of Trenton, 
N.J., the two cities together producing more than half (50-9 %) 
of the total pottery product of the United States ; in 1905 East 
Liverpool and Trenton together produced 42-1 % of the total 
value of the country’s pottery product. The municipality owns 
and operates its water-works. East I-ivcrpool was settled in 
1798, and was incorporated in 1834. 

EAST LONDON, a town of the Cape province. South Africa, at 
the mouth of the Buffalo river, in 33° 1' S. 27° 55’ E., 543 m. 
E.N.E. of Caiic Town by sea and 666 m. S. of Johannesburg by 
rail. Pop. (1904) 25,220, of whom 14,674 were whites. The town 
is picturesquely situated on both sides of the river, which is 
spanned by a combined road and railway bridge. The railway 
terminus and business quarter are on the east side on the top of 
the cliffs, which rise 150 ft. above the river. In Oxford Street, 
the chief thoroughfare, is the town hall, a handsome building 


erected in 1898. Higher up a number of churches and a school 
are grouped round Vincent Square, a large open space. In conse- 
quence of the excellent sea bathing, and the beauty of the river 
banks above the town. East London is the chief seaside holiday 
resort of the Cape province. The town is the entrepot of a rich 
agricultural district, including the Transkei, Basutoland and the 
south of Orange Free State, and the port of the Cape nearest 
Johannesburg. It ranks third among the ports of the province. 
The roadstead is exposed and insecure, but the inner harbour, 
constructed at a cost of over £2,000,000, is protected from all 
winds. A shifting sand bar lies at the mouth of the river, but 
the building of training walls and dredging have increased the 
minimum depth of water to 22 ft. From the east bank of the 
Buffalo a pier and from the west bank a breakwater project into 
the Indian Ocean, the entrance being 450 ft. wide, reduced 
between the training walls to 250 ft. There is extensive wharf 
accommodation on both sides of the river, and steamers of over 
8000 tons can moor alongside. There is a patent slip capable 
of taking vessels of 1000 tons dead weight. An aerial steel 
ropeway from the river bank to the town greatly facilitates the 
delivery of cargo. The imports are chiefly textiles, hardware 
and provisions, the exports mainly wool and mohair. The 
rateable value of the town in 1908 was £4,108,000, and the 
municipal rate i(d. 

East London owes its foundation to the necessities of the 
Kaffir war of 1846-1847. The British, requiring a port nearer 
the scene of war than those then existing, .selected a site at the 
mouth of the Buffalo river, and in 1847 the first cargo of militar>^ 
stores was landed. A fort, named Glamorgan, was built, and the 
place permanently occupied. Around this military post grew 
up the town, known at first as Port Rex. Numbers of its in- 
habitants are descendants of German immigrants who settled in 
the district in 1857. The prosperity of the town dales from the 
era of railway and port development in the last decade of the 
19th century. In 1875 the value of the exports was £131,803 
and that of the imports £552,033. In 1904 the value of the 
exports was £1,165,938 and that of the imports £4,688,415. In 
1907 the exports, notwithstanding a period of severe trade 
depression, were valued at £1,475,355, ^^t the imports had fallen 

£3.354,633- . 

EASTON, a city and the county-seat of Northampton county, 
Pennsylvania, U.S.A., at the confluence of the Lehigh river and 
Bushkill Creek with the Delaware, about 60 m. N. of Philadelphia. 
Pop. (1890) 14,481 ; (1900) 25,238, of whom 2135 were foreign- 
bom ; (19T0, census) 28,523. Easton is served by the Central 
of New Jersey, the Lehigh Valley, the Lehigh & Hudson River 
and the Delaware, Lacl^wanna & Western railways, and is 
connected by canals with the anthracite coal region to the 
north-west and with Bristol, Pa. A bridge across the Delaware 
river connects it with Phillipsburg, New Jersey, which is serv^ed 
by the Pennsylvania railway. The city is built on rolling ground, 
commanding pleasant views of hill and river scenery. Many 
fine residences overlook city and country from the hillsides, and 
a Carnegie library is prominent among the public buildings. 
Lafayette College, a Presbyterian institution opened in 1832, 
is finely situated on a bluff north of the Bushkill and Delaware. 
The college provides the following courses of instruction : 
graduate, classical, Latin scientific, general scientific, civil 
engineering, electrical engineering, mining engineering and 
chemical ; in 1908 it had 38 instructors and 442 students, 256 
of whom were enrolled in the scientific and engineering courses. 
Overlooking the Bushkill is the Easton Cemetery, in which is 
the grave of George Taylor (1716-1781), a signer of the Declara- 
tion of Independence, with a monument of Italian marble to 
his memory. Among the city’s manufactures are silk, hosiery 
and knit goods, flour, malt liquors, brick, tile, drills, lumber and 
planing mill products and organs ; in 1905 the value of all the 
factory products was $5,654,594, of which $2,290,598, or 40 5 %, 
was the value of the silk manufactures. Easton is the commercial 
centre of an important mining region, which produces, in par- 
ticular, iron ore, soapstone, cement, slate and building stone. 
The municipality owns and operates an electric-lighting plant. 



EAST ORANGE- 

Easton was a garden spot of the Indians^ and here^ because they 
would not negotiate elsewhere^ several important treaties were 
made between 1756 and 1762 during the French and Indian War. 
The place was laid out in 1752, and was made the county-seat 
of the newly erected county. It was incorporated as a borough 
in 1789, received a new borough charter in 1823, and in 1887 was 
cliartered as a city. South Easton was annexed in 1898. 

EAST ORANGE, a city of Essex county, New Jersey, U.S.A., 
in the north-eastern part of the state, adjoining the city of Newark, 
and about 12 m. W. of New York city. Pop. (1^0) 13,282 ; 
(1900) 21,506, of whom 3950 were foreign-born and 1420 were 
negroes ; (1906 estimate) 25,909. It is served by the Morris & 
Essex division of the Delaware, I^ackawanna & Western railway 
and by the Orange branch of the Erie (the former having three 
stations in the city — (irovc Street, l^ast Orange and Brick 
Church), and is connected with Newark, Orange and West 
Orange by electric line. The city covers an area of about 4 sq. m., 
and has broad, well-paved streets, bordered with fine shade trees 
(under the jurisdiction of a “ Shade 'free Commission ■'). It is 
primarily a residential suburb of New York and Newark, and 
lias many beautiful homes ; with Orange, West Orange and 
South Orange it forms virtually one community, popularly 
known as “ the Oranges.’* The public school system is excellent, 
and the city has a Carnegie library (1903), with more than 
22,000 volumes in 1907. Among the principal buildings are 
several attractive churches, the city hall, and the club-house of 
the Woman’s (lub of Orange. The principal manufactures of 
East Orange are electrical machinery, apparatus, and supplies 
(the factory of the Crocker-Wheeler Co. being here— in a part 
of the city known as “ Ampere **) and pharmaceutical materials. 
The total value of the city’s factory products in 1905 was 
$2,326,552. East Orange has a fine water-works system, which 
it owns and operates ; the water supply is obtained from artesian 
wells at White Oaks Ridge, in the township of Milburn (alwiit 
10 m. from the city hall) ; thence the water is pumped to a steel 
reinforced reser\'oir (capacity 5,000,000 gallons) on the mountain 
back of South Orange. In 1863 the township of East Orange 
was separated from the township of Orange, which, in turn, had 
l)een separated from the township of Newark in 1806. An act 
of the New Jersey legislature in 1895 created the ofllce of town- 
ship president, with power of appointment and vTto. Four years 
later East Orange was chartered as a city. 

See H. W’hittemore, T/td Founders and Builders of the Oranges 
(Newark, 

EASTPORT, a city and port of entry of Washington county, 
Maine, U.S.A., co-extensive with Moose Island in Passamaquoddy 
Bay, about 190 m. E.N.E. of Portland. Pop. ( 1 S90) 4908 ; (1900) 
5311, of whom 1554 were foreign - born. It is served by the 
Washington County railway, and by steamboat lines to Boston, 
Portland and (’alais. It is the most eastern city of the United 
States, and is separated from the mainland by a narrow 
channel, which is spanned by a bridge. The harbour is well 
protected from the winds, and the tide, which rises and falls 
here about 25 ft., prevents it from being obstructed wdth ice. 
The city is built on ground sloping gently to the water’s edge, 
and commands deliglitful views of the bay, in which there are 
several islands. Its principal industiy^ is the canning of sardines ; 
there are also clam canneries. Shoes, mustard, decorated tin, 
and shoohs are manufactured, and fish and lobsters are shipped 
from here in the season. The city is the port of entry for the 
customs district of Passamaquoddy ; in 1908 its imports were 
valued at $994,961, and its exports at $1,155,791. Ea.stport 
was first settled about 1 782 by fishermen ; it became a port of 
entry in 1790, was incorporated as a town in 1798, and was 
chartered as a city in 1893. It was a notorious place for 
smuggling under the Embargo Acts of 1807 and 1808. On the 
iith of July 1814, during the war of 1812, it w'as taken by the 
British. As the British government claimed the islands of 
Passamaquoddy Bay under the treaty of 1783, the British 
forces retained possession of Eastport after the close of the war 
and held it under martial law until July 1818, when it was 
surrendered in accordance with the decision rendered in 
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November 1817 by commissioners appointed under Article 1V^ 
of the treaty of Ghent (1814), this decision awarding Moose 
Island, Dudley Island and Frederick Island to the United States 
and the other islands, including the Island of Grand Manan in 
the Bay of Fundy, to Great Britain. 

EAST PROVIDENCE, a township of Providence county, 
Rhode Island, U.S.A., on the E. side of Providence river, opposite 
Providence. Pop. (1890) 8422 ; (1900) 12,138, of whom 2067 
were foreign-bom ; (census, 1910) 15,808. Area, 12 i sq. m. 
It is served by the New York, New Haven & Hartford railway, 
It has a rolling surface and contains several villages, one of which, 
known as Rumford, has important manufactories of chemicals 
and electrical supplies. South of this village, along the river 
bank, are several attractive summer resorts. Hunt’s Mills, 
Silver Spring, Riverside, Vanity Fair, Kettle Point and Bullock's 
Point being prominent among them. In 1905 the factory 
products of the township were valued at $5,035,288. 'i’he 
oyster trade is important. It was within the present limits of 
this township that Roger Williams established himself in the 
spring of 1636, until he learned that the place Avas within the 
jurisdiction of the Plymouth ('olony. About 1644 it was settled 
by a company from Weymouth as a part of the town of Rehoboth. 
In 1812 Rehoboth was divided, and the west part was made the 
township of Sec?konk. Finally, in 1861, it was decided that the 
west part of Seekonk belonged to Rhode Lsland, and in the 
following year that part was incorporated as the township of 
iiast Providence. 

EAST PRUSSIA (Osl-Prcusse/i), the easternmost province of 
the kingdom of Prussia, bounded on the N. by the Baltic, on the 
E. and S.W. by Russia and Russian Poland, and on the W. l)y 
the Prussian province of West Pni.ssia. It has an area of 14,28*1 
sq. m., and had, in 1905, a population of 2,025,741. ft shares in 
the general characteristics of the great north German plain, 
but, though low, its surface is In* no means aljsolutcly flat, as Xhv 
southern half is traversed by a low ridge or i)lateau, whicrh attains 
a height of 1025 ft. at a point near the western boundary of the 
province, 'lliis plateau, here named the Prussian Seenplatle, is 
thickly sprinkled with small lakes, among whi(‘h is the S])irding 
See, 46 sq. m. in extent and the largest inland lake in the Prussian 
monarchy. The coa.st is lined with low dururs or .sandhills, in 
front of which lie the large litlotal lakes or lagoons named the 
Frisches 1 laff and the Kurisches Ilaff. The first of these receives 
the waters of the Nogat and the Pregel, and the other those 
of the Mcmel or Niemen. East Prihssia is the coldest part of 
Germany, its mean annual temperature being about 44'' F., 
while the mean January temperature of Tilsit is only 25'". I’he 
rainfall is 24 in. per annum. A lion t half the j)rf»vince is under 
tillage ; 18 % is occupied by forests, and about 23 /(, by meadows 
and pastures. The most fertile soil is found in the valleys of the 
Prcgel and the Memcl, but the southern .slopes of the Baltic 
plateau and the district to the north of the Memel consist in 
great part of sterile moor, .sand and hog. 'I’he chief crops are rye, 
oats and potatoes, while flax is cultivated in the district of 
Ermeland, between the Passarge and the upper Alle. East 
Prus.sia is the headquarters of the horse-breeding of the country, 
and contains the principal government stud of 'Tr^kchnen ; 
numerous cattle arc also fattened on the rich pa.sture.s of the river- 
valleys. The extensive woods in the .south part of the province 
harbour a few wolves and lynxes, and the elk is still pre.served 
in the forest of Ibenhorst, near the Kurisches Hall. I'hc fi.shcries 
in the lakes and haffs are of some importance ; but the only 
mineral product of note is amf)er, which is found in the peninsula 
of Samland in greater abundance than in any other part of the 
world. Manufactures arc almost confined to the principal tf»wns, 
though linen-weaving is practised as a domestic indMstr\^ 
Commerce is facilitated by canals connecting the and 

Pregel and al.so the principal lakes, hut is somewhat hampered 
by the heavy dues exacted at the Russian frontiiT. A brisk 
foreign trade is carried on through the .seaports of Konigsberg, 
the capitiil of the province, and Memcl, the exports consisting 
mainly of timber and grain. 

The population of the province was in 1900 1,996,626, and 
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included 1,698,465 Protestants, 269,196 Roman Catholics and 
13,877 Jews. The' Roman Catholics are mainly confined to the 
district of Ermeland, in which the ordinary proportions of the 
(confessions are completely reversed. The bulk of the inhabitants 
are of German blood, l)ut there are above 400,000 Protestant 
Poles (Masiirians or Masovians) in the south part of the province, 
and 175,000 Lithuanians in the north. As in other provinces 
where the Polish element is strong, Iciast Prussia is somewhat 
below the general average of the kingdom in education. There 
is a university at Konigsberg. 

Sep Lohnipypr, Geschichte von Ost- und W est- Preussen (Gotha. 
1884) ; Briiiuipck, Zur Gesrhichic des Kiirchen-Patronats in Ost- 
und West-J^reussen (Berlin, 1902), cintl Ost Preussen, Land nnd Volk 
(Stuttgart, 1001-1902). 

EASTWICK, EDWARD BACKHOUSE (1814-1883), British 
Orientalist, was born in 1814, a member of an Anglo-Indian 
lamily. lidiicated at Charterhouse and at Oxford, he joined 
tlic Bomlmy infantry^ in 1836, but, owing to his talent for 
languages, was soon given a political post. In 1843 he translated 
the Persian Kessahi Sanjdn, or History of the Arrival of the 
Par sees in India ; and he wrote a Life of Zoroaster, a Sindhi 
vocabulary, and various papers in the transactions of the 
Bombay Asiatic Society. Compelled by ill-health to return to 
Europe, he went to Fnuikfort, where he learned German and 


National Civil Ser\dce Reform Association, and of the National 
Conference of the Unitarian Church (1865). He died in New York 
city on the 23rd of December 1899, leaving (100,000 each to 
Harvard and Columbia universities for the establisliments of 
professorships in government. He was a legal writer and editor, 
and a frequent contributor to the leading reviews. In addition 
to the works mentioned he published Should Judges be Elected ? 
(1873), The Independent Movement in New York (1880), Term 
and Tenure of O^e (1882), The Spoils System and Civil Service 
Reform (1882), Problems of Police Legislation (1895) and The 
Government of Municipalities (1899). 

See the privately printed inomorial volume, Dorman B. Eaton, 
1823-1899 (New York, 1900). 

EATON, MARGARET 0 *NEILL (1796-1879), better known 
as Peggy O’Neill, was the daughter of the keeper of a popular 
Washington tavern, and was noted for her beauty, wit and 
vivacity. About 1823 she married a purser in the United 
States navy, Jolin B. Timbcrlake, who committed suicide while 
on service in the Mediterranean in 1828. In the following year 
she married John Henry Platon (1790-1856), a Tennessee poli- 
tician, at the time a member of the United Stales Senate. 
Senator Eaton was a close personal fritmd of i^rcsident Jackson, 
who in 1829 appointed him secretary of w'ar. This sudden 
i elevation of Mrs Eaton into the cabinet social circle was resented 


translated Schiller's RmtU of the Netherlands and Bopp's Com- by the wives of several of Jackson’s secretiiries, and charges 
parativr Grammar. In 1845 he was appointed professor of were made against her of improper conduct with Eaton prc\ious 
Hindustani at Ilaikybury College. '1 wo years later lie published | to lier marriage to him. The refusal of tl;e wives of the cabinet 
a Hindustani grammar, and, in subsequent years, a new edition : members to recognize the wife of lus friend angered President 
of the GidisUhi, with a translation in prose and verse, also an Jackson, and he tried in vain to coerce them. ICventually, and 
edition with vocabulary of the Hindi translation by I.allu Ldl of partly for this reason, he almost coinplctciy reorganized his 
(iiatur Cl 111 j Misr's /Vf/;/ and translations of the cabinet. The effect of the incident on the political fortunes 

liahar, and of the Anvdr-i Suhaili of BiVlpai, In 1851 he w^as of the vice-president, John C, Calhoun, whose wife was one of 
elected a P'elloNv of the k(A'iil Society. In 1857-1858 he edited the recalcitrants, was perhaps most important. Partly on this 
7 'he Autobiography of Lutjidlah. He also edited for the Bible account, Jjickson’s favour was transferred from (!alboun to 
Society Ibe IJook of (Genesis in the Dakhani language. From Martin Van Buren, the secretary of static, who hud taken Jack- 
1860 to 1863110 was in Persia us secretary to the British Legation, son’s side in the quarrel and had shown marked attention to 
publishing on his return The Journal of a Diplomaie. Jn 1866 Mrs P'aton, and whose subsequent elevation to the vice-presi- 
became jirivate secretary to the secrctaiy’ of state for India, dency and presidency througb Jackson’s favour is no doubt 
l.ord (Vaiiborne (afterwards marquess of Salisbur> ), and in partly allribu table to this incident. In 1836 Mrs Eaton accom- 
1S67 w'eiit, as in 1864, on a government mission to A'eni'zuela. panied her husband to Spain, w^here he was United States 
()n his return he wTote, at the request of Charles Dickens, for minister in 1836-1840. After the death of her husband she 
All the Year Round, “ Sketches of Life in a South American married a young Italian dancing-master, Antonio Buchignani, 
Republic.’’ From 1868 to 1874 he was M.P. for Penrym and but soon obtained a divorce from him. She died in Washington 
h'almoiith. In 1875 he received the degn'e of M.A. with the on the 8th of November 1871). 

franchis(! from the university of Oxford, “ as a slight recognition See Jaines Barton’s Life of Andrew Jcuhson (New York, 1860). 


of distinguished services.” At various times he wrote several 
of MuiTuy’s Indian hand-liooks. His last ivork was the Kaisar- 
namalM-ff/nd (“ the lay of llie empress ”), in tivo volumes 
(1878-18S2). He died at Ventnor, Isle of Wight, on the i6th of 
)ulv 1883. 

EATON, DORMAN BRIDGMAN (1823^ 189(1), American lawyer, 
ivas born at Hardwdc'k, Vermont, on the 27th of June 1823. He 
graduated at the university of Vermont in 1848 and at the 
Harvard Law' School in 1850, and in the latter year was admitted 
to the Ixir in New ^'ork city. There he became associated in 
practice with William Kent, the son of the great chancellor, an 
edition of whose Commentaries he assisted in editing. Eaton 
(tarly became interested in municipal and civil service reform. 
He was conspicuous in the fight against Tw'ced and his followers, 
by one of whom he w'as assaulted ; he required a long period of 
rest, and went to Europe, where he studied the workings of 
the civil .service in various countries. From 1873 1875 he 

w'as a member of the first United States Civil Sersrice Commission. 
In 1877, at the request of President Hayes, lie made a careful 
study of the British civil service, and three years later published 
Civil Sendee in Great Britain. He drafted the Pendleton Civil 
Servi(x* Act of 18S3, and later became a member of the new 
commission established by it. He resigned in 1885, but w'as 
almost immediately reappointed by President Cleveland, and 
served until 1886, editing the 3rd and 4th Reports of the com- 
inksion. He was an organizer (1878) of the first society for 
the furtherance of civil ser\dce reform in New York, of the 


EATON, THEOPHILUS {c. 1590-1658), English colonial gover- 
I nor in America, was born at Stony Stratford, Buckingham- 
I shire, about 1590. He was educated in Coventry, became a 
successful merchant, travelled widely throughout Europe, and 
for several years was the financial agent of Charles I. in Denmark. 
He subsequently settled in I.ondon, w'hcrc he joined the Puritan 
congregation of the Rev. John l)a^'enport, whom he had known 
since boyhood. The pressure upon the Puritans increasing, 
Eaton, w'ho had been one of the original patentees of the Massa- 
chusetts Bay colony in 1629, determined to use his influence and 
fortune to establish an inciependent colony of which his pastor 
should be the head. In 1637 he emigrated w^ith Davenport to 
Massachusetts, and in the following year (March 1638) he and 
Davenport founded New Haven. In October 1639 a form of 
government was adopted, based on the Mosaic I.aw, and Eaton 
was elected governor, a post which he continued to hold by annual 
re-election, first over New Haven alone, and after 1643 over the 
New Haven Colony or Jurisdiction, until his death at New Haven 
on the 7th of January 1658. His administration w'as embar- 
rassed by constantly recurring disputes with the neighbouring 
Dutch settlements, especially after Stamford (Conn.)aiKl Southold 
(Long Island) ha<i entered tlie New Haven Jurisdiction, but his 
prudence and diplomacy prevented an actual outbreak of hos- 
tilities. He was prominent in the affairs of the New England 
Confederation, of wdiich he was one of the founders (1643). In 
1655 he and Davenport drew up the code of laws, popularly 
known as the “ Connecticut Blue Laws,’’ which were published 
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in London in 1656 under the title Nav Haven's Settling in New 
England and some Lowes for Government published for the Use of 
that Colony, 

A sketch of his life appears in ('otton Mather’s Magnolia (London, 
1702) ; see also J. B. Moore’s “ Memoir of Theophilus Eaton ” in the 
Collections of tlie New York Historical Society, second scries, vol. ii. 
(New York, 1849). 

EATON, WILLIAM (1764-1811), American soldier, was born 
in W^oodstock, Connecticut, on the 23rd of February 1764. As 
a boy he served for a short time in the Continental army. He 
was a school teacher for several years, graduated at Dartmouth 
College in 1790, was clerk of the lower house of the Vermont 
legislature in 1791 -1792, and in 1792 re-entered the army as a 
capUiin, later serving against the Indians in Ohio and Georgut. 
In 1797 he was appointed consul to Tunis, where he arrived in 
February 1799. In March 1799, with the consuls to Tripoli and 
Algiers, he negotiated alterations in the treaty of 1797 with 
Tunis. He rendered great service to Danish merchantmen by 
buying on credit several Danish prizes in Tunis and turning 
them over to their original owners for the redemption of his 
notes. In 1803 he quarrelled with tlie Bey, was ordered from 
the country, and returned to the United States to urge American 
intervention for the restoration of Ahmet Karamanli to the 
throne of Tripoli, arguing that this would impress the Barbary 
Slates with the power of the United Stales. In 1S04 he returned 
to the Mediterranean as United States naval agent to the Barbary 
States with Barron’s fleet. On the 23rd of February 1805 he 
agreed Avith Ahmet that the United States should undertake to 
re-estaldish liirn in Tripoli, that the expenses of the expedition 
should be repaid to the United States by Ahmet, and that Eaton 
should be general and coinmander-in-chief of the land forces in 
Ahmet's campaign ; as the secretaiy of the navy had given the 
entire matter into the hands of Commodore Barron, and as 
Barron and Tobias Lear (1762-1816), the United States consul- 
general at Algiers and a diplomatic agent to conduct negotiations, 
had been instructed to consider the advisability of making 
arrangements with the existing government in Tripoli, Eaton far 
exceeded his authority. On tlie 8th of March lie started for 
Derna across the i.ibyan desert from the Arab’s Tower, 40 m. W. 
of Alexandria, with a force of about 500 men, including a few 
Americans, about 40 (irceks and some Arab cavalry. In the 
march of nearly 600 m. the camel-drivers and the Arab chiefs 
repeatedly mutinied, and Ahmet Pasha once put himself at the 
head of the Arabs and ordered them to attack Eaton. Ahmet 
more than once wished to give up the expedition. There were 
practically no provisions for the latter part of the march. On 
the 27 th of April with the assistance of three bombarding cruisers 
Eaton captured Derna -an exploit commemorated by Wliittier’s 
poem Derne. On the 13th of May and on the loth of June he 
successfully withstood the attacks of Tripolitan forces sent to 
dislodge him. On the 12th of June he abandoned the town upon 
orders from Commodore Rodgers, for Lear had made peace | 
(4th June) with Yussuf, the de facto Pasha of Tripoli. Eaton 
returned to the United States, and received a grant of 10,000 
acres in Maine from tlie Massachusetts legislature. .According to 
a deposition which he made in January' 1807 he was approaclied 
by Aaron Burr (^/. 7 '.), who attempted to enlist him in his “ con- 
spiracy,” and wished him to win over the marine corps and to 
sound Preble and Decatur. As he received from the goveniment, 
soon after making this deposition, about $10,000 to liquidate 
claims for his expense in Tripoli, which he had long pressed in 
vtiin, his good faith has been doubted. At Burr’s trial at Rich- 
mond in 1807 Eaton was one of the witnesses, but his testimony 
was unimportant. In May 1807 he was elected a member of the 
Massachusetts House of Representatives, and served for one term. 
He died on the ist of June i8ij in Brimfield, Massachusetts. 

See the anonyrnously published Life of the Late Gen. William Eaton 
(Brookflelcl, Massachusetts. 1813) by Charles Prentiss ; C. C. Felton, 

** T-ifc of William Eaton " in Sparks’s of American Biography, 

vol. ix. (Boston, 1838) ; and Gardner W. Allen’s Our Navy and the 
Barbary Corsairs (Boston, 1903). 

EATON, WYATT (1849-1896), American portrait and figure 
painter, was born at Philipsburg, Canada, on the 6th of May 1849. 


He was a pupil of the schools of the National Academy of Design, 
New York, and in 1872 went to Paris, where he studied in the 
£cole des Beaux-Arts under J. L. Gerome. He made the 
acquaintance of J . F. Millet at Barbizon, and was also influenced 
by his friend Jules Basiien-Lepage. After his return to the 
United States in 1876 he became a teacher in Cooper Institute 
and opened a studio in New York city. He was one of the 
orgiuiizers (and the first secretary) of the Society of American 
Artists. Among his portraits are those of William Cullen 
Bryant and Timothy Cole, the wood engraver (“ The Man with 
the Violin ”). Eaton died at Newport, Rhode Island, on the 7th 
of June 1896. 

EAU CLAIRE, a city and the county -seat of Eau Claire 
county, Wisconsin, U.S.A., on the Chippewa river, at the mouth 
of the Eau ('lairc, about 87 m. E. of St Paul. Pop. (1890) 
17415 ; (1900) 17,517, of whom 4996 were foreign-born ; (1906 
estimate) 18,981. It is served by the Chicago & North-Western, 
the Chicago, Milwaukee & St Paul, and the Wisconsin Central 
railways, and is connected by an electric line with Chippewa 
Falls (j2 m. distant). The city has a Carnegie library with 
17,200 volumes in 1908, a Federal building, county court house, 
normal school and insane asylum. It has abundant water- 
power, and is an important lumber manufacturing centre ; 
among its otlier manufactures arc flour, wooden-ware, agricul- 
tural machinery, saw-mill machinery, logging locomotives, 
wood pulp, paper, linen, mattresses, shoes and trunks. The 
total value of factory products in 1905 was $3,601,558. The 
city is the principal wholesale and jobbing market for the pros- 
perous Chippewa Valley, luui Claire was first settled about 
1847, and was chartered as a city in 1872 ; its growth dates from 
the development of the north-western lumber trade in the decade 
1870-1880. In 1 881 a serious strike necessitated the calling out of 
state militia for its suppression and the protection of property. 

EAU DE COLOGNE (Ger. Koltiischcs Wasser, “ Cologne 
water ”), a perfume, so named from the city of Cologne, where 
its manufacture was first established by an Italian, Johann (or 
Giovanni) Maria Farina (1685-1766), who settled at Cologne 
in 1709. The perfume gained a high reputation by 1766, and 
Farina associated himself with his nephew, to whose grandson 
the secret was ult imately imparted ; the original perfume is 
still manufncliirecl by memliers of this family under the name 
of the founder. The manufacture is, however, carried on at 
i^blogne, and also in Italy, by other firms bearing the name 
Farina, and the scent has become part of the regular output of 
p(?rfumers. The discovery has also been ascribed to a Paul dc 
Feminis, who is supposed to have brought his recipe from Milan 
to Cologne, of wliich he became a citizen in 1690, and sold the 
perfume under the name Eau admirable, leaving the secret at 
liis death to his nephew Johann Maria Imrina. ('ertain of the 
Farinas claim to use his process. Il wi-.s originally prepared 
by making an alcoholic infusion of certain flowers, pot-lierbs, 
drugs and spices, distilling and then ailding definite quantities 
of several vegetalde essences. 'Lhe purity and thorough blending 
of the ingredients are of the greatest importance. The original 
perfume is simulated and even excelled by artificial preparations. 
The oils of lemon, bergamot and orange are emifloyed, together 
with the oils of neroli and rosemary in the better class. 'I'he 
common i>ractice consists in dissolving tli<j oils, in certain definite 
proportions based on experience, in pure alcohol and distilling, 
the distillate being diluted by rose-water. 

EAUX-BONNES, a watering place of south-western France, 
in the department of Basses-Pyrcnces, 3.J m. S.E. of the small 
town of I-aruns, the latter being 24 m. S. of Pan by rail. Pop. 
(1906) 610. Eaux-Bonnes is situated at a height of 2460 ft. 
at the entrance of a fine gorge, overlooking the confluence of 
two torrents, the Valentin and the Sourde. The village is well 
known for its sulphurous and saline mineral waters (first men- 
tioned in the middle of the 14th century), which are beneficial 
in affections of the throat and lungs. Tlicy vary between 
50° and 90*^ F. in temperature, and are used for drinking and 
bathing. There are two thermal establishments, a casino and 
fine promenades. 
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The watering-place of Les Eaux-Chaudes is 5 m. by road 
south-west of Eaux-Bonnes, in a wild gorge on the Gave d’Ossau. 
The springs are sulphurous^ varying in temperature from 52® to 
97® F., and are used in Cases of rheumatism, certain maladies of 
women, &c. The thermal establishment is a handsome marble 
building. 

There is fine mountain scenery in the neighbourhood of both 
places, the Pic de Ger near Eaux-Bonnes commandir^ an 
extensive view. The valley of Ossau, one of the most beautiful in 
the Pyrenees, before the Revolution formed a community which, 
though dependent on B^arn, liad its own legal organization, 
manners and costumes, the last of which are still to be seen on 
holidays. 

EAVES (not a plural form as is sometimes supposed, but 
singular ; O. Eng. ejes, in Mid. High Ger. ohse^ Gothic uhizwa, a 
porch ; connected with “ over ’*), in architecture, the projecting 
edge of a sloping roof, which overhangs the face of the wall so 
as to throw off the water. 

EAVESDRIP, or Eavesdrop, that width of ground around 
a house or building which receives the rain water dropping from 
the eaves. By an ancient Saxon law, a landowner was forbidden 
to erect any building at less than 2 ft. from the boundary of his 
land, and was thus prevented from injuring his neighbour’s house 
or property by the dripping of water from his eaves. The law 
of T^avesdrip has had its equivalent in the Roman stillicidium, 
which prohibited building up to the very edge of an estate. 

From the Saxon custom arose the term “ eavesdropper,” 
i.e. any one who stands within “ the eavesdrop ” of a house, 
hence one who pries into others’ business or listens to secrets. 
At common law an eavesdropper was regarded as a common 
nui.sance, and was prcscntal.)le at the court leet, and indictable 
at the sheriff’s toum and punishable by fine and finding sureties 
for good behaviour. Though the offence of eavesdropping still 
exists at common law, there is no modern instance of a prosecu- 
tion or indictment. 

EBBW VALE, an urban district in the western parliamentary 
division of Monmouthshire, England, 21 m. N.W. of Newport 
on the Great Western, London it North-Western and Rhymney 
railways. Pop. (i8gi) 17,312 ; (1901) 20,994, tiear the 

head of the valley of the river Kbbw, at an elevation of nearly 
1000 ft., in a wild and mountainous mining district, which con- 
tains large collieries and important iron and steel works. 

EBEL, HERMANN WILHELM (1820-1875), German phil- 
ologist, w^as bom at Berlin on the loth of May 1820. He dis- 
played in his early years a remarkable capacity for the study of 
languages, and at the same time a passionate fondness for music 
and poetry. At the age of sixteen he liecame a student at the 
university of Berlin, applying himself especially to philology, 
and attending the lectures of lidckh. Music continued to be the 
favourite occupation of his leisure hours, and he pursued the 
study of it under the direction of Marx. Tn the .spring of 1838 
he passed to the university of Halle, and there began to apply 
himself to comparative philology under Pott. Returning in the 
following year to his native city, he continued this .study as a 
disciple of Bopp. ITe took his degree in 1842, and, after, spending 
his year of probation at the French Gymnasium of Berlin, he 
resumed with great earnestness his language studies. About 
1847 he began to study Old Persian. In 1852 he accepted a 
professorship at flie Beheim-Schwarzbach Institution at Filehne, 
which post he held for six years. It was during this period that 
his studies in the Old Slavic and Celtic languages began. In 
1858 he removed to Schneidemuhl, and there he discharged the 
duties of first professor for ten years. He was afterwards called 
to the clmir of comparative philolog}^ at the university of Berlin. 
He died at Misdroy on the 19th of August 1875. The most 
important work of i)r El>el in the field of Celtic philology is his 
revised edition of the Grammaiica Celtica of Professor Zeuss, 
completed in 1871. This had been preceded by his treatises — De 
verbi Britannia futuro ac conjunrtivo (iH 66 ), and De Zeussii airis 
posHis in Grammatiea Celtica (iS 6 q). He made many learned 
contributions to Kuhn's Zeiisrhrift fur vergleichende Sprach- 
forsrhun^, arKl to A. Schleicher’s Beitrage zur vergleichenden 


Sprachfarschung ; and a selection of these contributions was 
translated into English by Sullivan, and published under the 
title of Celtic Studies (1863). Ebel contributed the Old Irish 
section to Schleicher’s Indogermanische Chrestomatkie (1869). 
Among his other works must be named Die Lehttwdrier der 
deutseken Sprache (1856). 

EBEL, JOHANN GOTTFRIED (1764-1830), the author of the 
first real guide-book to Switzerland, was bom at Ziillichau 
(Prussia). He became a medical man, visited Switzerland for 
the first time in 1790, and became so enamoured of it that he 
spent three years exploring the country and collecting all kinds 
of information relating to it. The result was the publication 
(Zurich, 1793) Anleitung auf die nutdichste und genussvoltste 
Art in der Schweitz zu reisen (2 vols.), in which he gave a complete 
account of the countr>% the General Information sections being 
followed by an alphabetically arranged list of places, with 
descriptions. It at once superseded all other works of the 
kind, and was the best Swiss guide-book till the appearance of 
“ Murray ” (1838). It was particularly strong on the geological 
and historical sides. The second (1804-1805) and third (1809- 
1810) editions filled four volumes, but the following (the 8th 
appeared in 1843) were in a single volume. The work was trans- 
lated into French in 1795 (many later editions) and into English 
(by 1818). Ebel also published a work (2 vols., Leipzig, 1798- 
1802) entitled Schilderungen der Gebirgsvolker der Schweiz, 
which deals mainly with the pastoral cantons of Glarus and 
Appenzell. In 1801 he was naturalized a Swiss citizen, and 
settled down in Zurich. In 1808 he issued his chief geo- 
logical work, Vher den Ban der Erde im Alpengehirge (Zurich, 
2 vols.). He took an active share in promoting all that could 
make his adopted countr>' better known, r.g. Heinrich Keller’s 
map (1813), the building of a hotel on the Rigi (1816), and the 
preparation of a panorama from that point (1823). From 
i8jo onwards he lived at Zurich, w'ith the family of his friend, 
: Conrad Escher von der Linth (1767“! 823), the celebrated 
engineer. (W. A. B. C.) 

EBER, PAUL (151 1-' 1569), German theologian, was born 
at Kitzingen in Franconia, and was educated at Nuremberg 
and Wittenberg, where he became the close friend of Philip 
Melanchthon. In 1541 he was appointed professor of Latin 
grammar at Wittenberg, and in 1557 professor of the Old 1 esta- 
ment. His range of learning was wide, and he published a 
handbook of Jewish history, a historical calendar intended to 
supersede the Roman Saints’ Calendar, and a revision of the 
lAtin Old Testament. In the theological conflict of the time he 
pla5'^ed a large part, doing what he could to mediate between 
the extremists. From 1559 to the close of his life he was 
superintendent-general of the electorate of Saxony. He attained 
some fame as a hymn-writer, his best-known composition being 
“ Wenn wir in hochsten Nothen sein.” He died at Wittenberg 
on the loth of December 1569. 

EBERBACH, a towm of Germany, in the grand-duchy of Baden, 
romantically situated on the Neckar, at the foot of the Katzen- 
buckcl, 19 m. E. of Heidelberg by the railway to Wurzburg. 
Pop. (1900) 5857. It contains an Evangelical and a Roman 
Catholic church, a commercial and a technical school, and, in 
addition to manufacturing cigars, leather and cutlery, carries 
on by water an active trade in timber and wine. Eberbach was 
founded in 1227 by the German king Henry VIL, who acquired 
the castle (the ruins of which overhang the town) from the 
bishop of Worms. It became an imperial town and passed later 
to the Palatinate. 

See Wirth, Geschichte der Stadt Eberbach (Stuttgart, 1864). 

EBERBACH, a famous Cistercian monastery of Germany, in 
the Prussian province of Hesse-Nassau, situated near Hattcnhcim 
in the Rheingau, lo m. N.W. from Wiesbaden. Founded in 
1116 by Archbishop Adalbert of Mainz, as a house of Augustinian 
canons regular, it was bestowed by him in 1131 upon the Bene- 
dictines, but was shortly afterwards repurchased and conferred 
upon the Cistercian order. The Romanesque church (consecrated 
in ir86) contains numerous interesting monuments and tombs, 
notable among them being those of the archbishop of Mainz, 
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Gerlach (d. 1371) and Adolph II. of Nassau (d. 1475). 
despoiled during the Thirty Years' War, was secularized in 1803, 
and now serves as a house of correction. Its cellars contain some 
of the finest vintages of the Rhine wines of the locality. 

See Bar, Diploniatische Geschichte der Abtei Eberhach (Wiesb.. 1851 
1858 and 1886, 3 vols.), and Schafer. Die Abtei Eberhach itn Miitcl- 
alter (Berlin, 190*1). 

EBERHARD, surnamed Im Bart (Barbaius), count and 
afterwards duke of Wiirttemberg (1445-1496), Avas the second 
son of Louis I., count of Wi'irttemberg-Urach (d. 1450), and 
succeeded his elder brother Louis 11 . in 1457. His uncle Ulrich V., 
count of Wurttemberg-Stuttgart (d. 1480), acted as his guardian, 
but in 1459, assisted by Frederick I., elector palatine, he threw 
off this restraint, and undertook the government of the district 
of Urach as Count Eberhard V. He neglected his duties as a 
ruler and lived a reckless life until 1468, when he made a pilgrim- 
age to Jerusalem. Tie visited Italy, became acquainted with 
some famous scholars, and in 1*174 married Barbara di Gonzaga, 
daughter of Lodovico 111 ., marquis of Mantua, a lady distin- 
guished for her intellectual qualities. In 1.182 he brought alx>ut 
the treaty of Miinsingen with liis cousin Eberhard \T., count of 
Wurttemberg-Stuttgart. By tliis treaty the districts of Urach 
and Stuttgart into which Wiirttemberg had been divided in 
1437 were again united, and for the future the county was 
dei^lared indivisilile, and the right of primogeniture established. 
The treaty led to some disturbances, hut in 1492 the sanction 
of the nobles was secured for its provisions. In return for this 
Eberhard agreed to some limitations on the power of the count, 
and so in a sense founded the constitution of Wiirttemberg. 
.•\t the diet of VV^orms in 1495 the emperor Maximilian I. 
guaranteed the treaty, confirmed the possessions and prerogatives 
of the house of Wiirttemberg, and raised Eberhard to the rank 
of duke. Eberhard, although a lover of peace, was one of the 
founders of the Swabian League in 1488, and assisted to release 
Maximilian, then king of the Romans, from his imprisonment 
at Bruges in the same year. He gave charters to the towns of 
Stuttgart and Tubingen, and introduced order into the convents 
of his land, some of which he secularized. He took a keen interest 
in the new learning, founded the university of Tubingen in i47b> 
befriended John Reuchlin, whom he made his private secretary, 
welcomed scholars to his court, and is said to have learned Latin 
in later life. In 1482 he again visited Italy and received tlie 
Golden Rose from Pope Sixtus TV. He won the esteem of the 
emperors Frederick 111 . and Maximilian 1 . on account of his 
wisdom and fidelity, and his peojjle held him in high regard. 
Ilis later years were mainly spent at Stuttgart, but he died at 
'1 ubingen on the 25th of February 1496, and in 1537 his ashes 
were placed in the choir of the Stiftskirche there. Eberhard 
left no children, and the succession passed to his cousin TCberliard, 
who became Duke Eberhard 11 . 

Sol* ],ehen Eberhards im Tiartc (Tiibin^^oii, J793) ; Bosserl, 

Eberhard im Bart (Stuttgart, 1884). 

EBERHARD, CHRISTIAN AUGUST GOTTLOB (1769-1845). 
German miscellaneous wTiter, was born at Belzig, near Witten- 
berg, on the 12th of January 1769. He studied theology at 
Leipzig ; but, a story he contributed to a periodical having 
proved successful, he devoted himself to literature. With the 
exception of Hannchen und die Kiichlein (1822), a narrative 
poem in ten parts, and an i^pic on the (Teation, Der erste Mcnsch 
und die Erde (1828), Eberhard’s work w^as ephemeral in cluiracter 
and is now forgotten. He died at Dresden on the 13th of May 
1845. 

TIis collected works {Gesammelie Schriften) appeared in 20 volumes 
in 1830 1831. 

EBERHARD, JOHANN AUGUSTUS (1739- 1809), (ierman 
theologian and philosopher, was born at Halberstadt in TA)wer 
Saxony, where his father was singing-master at the church of 
St Martin’s, and teacher of the school of the same name. He 
studied theology at the university of Halle, and became tutor 
to the eldest son of the baron von der Horst, to whose family 
he attached himself for a number of years. In 1763 he was 
appointed con-rector of the school of St Martin’s, and second 
preacher in the hospital church of the Holy Ghost ; but he soon 
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afterwards resigned these offices and followed his patron to 
Berlin. There he met Nicolai and Moses Mendelssohn, with 
whom he formed a close friendship. In 1 768 he became preacher 
or chaplain to the workhouse at Berlin and the neighbouring 
fishing village of Stralow. Here he wrote his Neue Apologie des 
Socrates (1772), a work occasioned b\’ an attack on the fifteenth 
chapter of Marmontel’s Belisarius made by Peter Hofstede, a 
clergyman of Rotterdam, who maintained the patristic view 
tliat the virtues of the noblest pagans were only splendida peccaia, 
Eberhard staled the arguments for the broader view with 
dignity, acuteness and learning, but the liberality of the reason- 
ing gave great offence to the strictly orthodox divines, and is 
believed to have ol)structed his preferment in the church. 

In 1774 he was appointed to the living of ('harlot tenluirg. 
A second volume of his Apologie appt^ared in 1778. In this he 
not only endeavoured to obviate some objections which were 
Uiken to the former part, but continued his inquiries into the 
doctrines of the C'hristian religion, religious toleration and the 
proper rules for inter])reting the Scriptures. In 1 778 he accepted 
the professorship of philosopViy at Halle. As an academical 
teacher, however, he Avas unsuccessful. His j)OAvers as an original 
thinker were not eijual to his learning and his literary gifts, us 
w'as showm in his opposition to the philosophy of Kant. In 1 786 
he was admitted a m(‘ml)cr of the Berlin Academy of Sciences ; 
in 1805 the king of i*russia conferred upon him the honorary title 
of a privy -councillor. In 1S08 he obtained the degree of doctor 
in divinity, which was given him as a reward for his theological 
AivTitings. He died on the 6th of Januar)^ 1809. He was master 
of the learned languages, spoke aial wrote French AA'ith facility 
and correctness, and understood English, Italian and Dutch. 
He possessed a just and discriminating taste for the fine arts, and 
w’as a great lover of music. 

Works : — Neue Apolngie dcfi Socrates, iVc. (2 vols., 1772-1778); 
Allgcmeine Thcoric des Denheus und Empfnuiem, (Vc:. (BiTlin, i77()), an 
fss;iy which gaineil the prize assigned by the ItoyaJ Society of Jieiiin 
for thal year ; Te;/ dem Bef>yiff tier Philosophic and ihren Theilen 

(Berlin, 1778) a short essay, in which he announced the plan of his 

lectures on being appointerd to the professorship at 1 lalle ; l.obschrift 
auj Ilerrn Johann Thunmann Proj. dcr Weltweisheit nnd Beredsam- 
keit auf dn Vnivcrsitdt zn JJnUc (Halle. 1779): Amyntor, eine 
Geschichte in Briefen (Berlin, 1782) -- written with the view (»t 
counb;racting the influence of those sceptical and Epicurean priii- 
cij)les ill religion and morals then so prevalent in France, and rapidly 
spreading amongst the higher ranks in C'.erinany ; Vbet die Zetchvn 
der Auf hliiinnf; einer Nation, Ac. (Halli^, 178 a) ; Thame dei schonen 
Kunsie und Wissmschoften . Ac. (Halle. 1783, 30! ed. 1790); Ver 
mischte Schriften (Halle, 178.4) ; \eue vermischte Schriften (ib. 178(9 ; 
All^enieinc Geschichte dcr Philosophic, Ac. (Halle. 1788), 2iid ed. 
willi a continuation and chronological la.l»les (1790) ; Versiuh einer 
all^cmeincn-dcutschcn Synonymik (Halle and J.eipzig, 1703-1802. 
0 vols., 4lh ed. 1832 1833), long reckoned ihe b«*sl work on the 
synonyms of the Uerman language (an a!)ri(lgmenl ol il was published 
by the author in one large volume. Halle, 1802) ; Handhuch der 
Acsthetik (Halle, 1803-1805, ind ed. 1H07 1820). He also edited 
the Philosophischcs Ma^azin (1788-1792) and the J*hilosophisi hes 
Archiv (1792 1795). 

Seeh'. 'H\i:\i\i\\,(iednchtnisschnflauf J . A. /■7'cr/r<7»Y/( Berlin and Stettin, 
i8jo) ; also K. U. [ordens. Lexieon deutscher Dichler nnd Prosaisten. 

EBERLIN, JOHANN ERNST (1702-1762), German musician 
and composer, Avas born in Bavaria, and became afterward.s 
organist in the cathedral at Salzburg, where he died. Most of 
liis compositions were for the church (oratorios, &c.), but he also 
wrote some importiint fugues, sonatas and preludes ; and his 
pieces were at one time highly valued by Mozart. 

EBERS,' GEORG MORITZ (1837-1898), Orman Egyptologist 
and novelist, was born in Berlin on the ist of March 1837. At 
(iottingen he studied jurisprudence, and at Berlin oriental 
languages and archaeology. Having made a special study of 
Egyptology, he became in 1865 docent in Egyptian language arid 
antiquities at Jena, and in 1870 he was appointed professor in 
these subjects at Leipzig. He had made two scientific journeys 
to Egypt, and his first work of importance, Agypten nnd die 
Bucher Moses^ appeared in 1867-1868. In 1874 he edited the 
celebrated medical papyrus (*' Papyrus Ebers ’') A^hich he had 
discovered in Thebes (translation by H. Joaciiim, 1890). Ebers 
early conceived the idea of popularizing Egyptian lore by means 
of historical romances. Eine dgyptischc Komgstochter was 

vni. 27 a 
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published in 1^64, and obtained great success. His subsequent 
works of the same kind — Varda (1877), homo sum (1878), Die 
Schwestern (1880), Der Kaiser (1881), of which the scene is laid 
in Egypt at the time of Hadrian, Serapis (1885), Die Nilbraut 
(1887), and Kleopatra (1894), were also well received, and did 
much to make the public familiar with the discoveries of Egypt- 
ologists. Ebers also turned his attention to other fields of 
historical fiction — especially the 16th century (Die Frau Durger-- 
meislcrin, 1882 ; Die Gred, 1887) — without, however, attaining 
the success of his Eg}'ptian novels. Apart from their antiquarian 
and historical interest, Ebers \s books have not a very high literary 
value. Ilis other writings include a descriptive work on Egypt 
(Agyptai in Wort und Bild, 2nd ed., 1880), a guide to Egypt 
(1886) and a life (1885) of his old teacher, the Egyptologist 
Karl Richard Lepsius. The state of his health led him in 1889 
to retire from his chair at Leipzig on a pension. He died at 
Tutzing in Bavaria, on the 7th of August 1898. 

Jiheis's iiesammellc UVi'Ai? a])pearcd in 25 vols. al Stuttgart (1893-' 
1895). Many of liis bcHjks have been traiislalirtl into English. For 
his life sec his J)ir (h sthichte meines Lfhciis (Sliitb»art, 1803) I also 
K. (ioschc, C. J^lwrs, der Forscher tind Dkhier {2nd cd.. I.eiT)zig. 
1887). 

EBERSWALDE, a towm of Germany, in the kingdom of Prussia, 
28 m. N.E. of Berlin by rail ; on the Finow canal. Pop. (i«)05) 
23,876. The town has a Roman Catholic and two Evangelical 
churches, a school of forestry, a gymnasium, a higher-grade girls’ 
school and two schools of domestic economy. It possesses a 
mineral spring, which attracts numerous summer visitors, and 
has various industries, which includi? iron-founding and the 
making of horse-shoe nails, roofing inatt?rial and bricks. A 
considerable trade is carried on in grain, wood and coals. In 
the immediate neighbourhood are one of the chief l)rass-foundries 
in Germany and an extensive government paper-mill, in which 
the paper for the notes of the imperial bank is manufactured. 

lCi)crswuldc received its municipal charier in 1257. It was 
takem and sacked during tlu; Thirty V'ears’ War. In 1747 
PYetlerick the Great brought a colony of 'riuiringian cutlers to the 
town, but this branch of industry has entirely <lie(l out. About 
4 m. to the north lies the old (hstercian monastery of Chorin, 
the fine Gothic church of which contains the tombs of several 
margraves of Brandenburg. 

EBERT, FRIEDRICH ADOLF (1791 1834), Gennan biblio- 
grapher, was born at Tauclia, near i.cipzig, on the 9th of July 
1791, tlie son of a Lutheran pastor. At the age of fifteen he was 
appointed to a subordinate post in the municipal library of 
Leipzig. He studied tlit.*ology for a short time at lAdpzig, mid 
afterwards philology at Wittenberg, where he graduated doctor in 
])hilosophy in 1812. While still a student he had already pub- 
lished, in 1811, a work on public libraries, and in 1812 another 
work entitled Ilicrarckiae in religionem ac litcras commoda. Jn 

1813 lu; was attached to the Leipzig University library^ and in 

1814 was appointed secretary to the Royal lilirary of Dresden. 
The same year he publislied Taubmanns Leben tind Verdienstey 
and in t8iq 7 \)r(jualo Tasso, a translation from Pierre Ixiuis 
(iingiiene with annotations. The rich resources open to him in 
the Dresden library enabled him to undertake the work on which 
his reputation chiefly rests, the AUgemeines bibliographisches 
Lexikon, tlie first volume of which appeared in 1821 and the second 
in 1830. This was the first work of the kind produced in Germany, 
and the most scientific published anywhere. From 1823 to 1825 
ICbert was librarian to the duke of Brunswick at Wolfenbuttel, 
but reluming to Dresden w^as made, in 1827, chief librarian of 
the Dresden Royal library. Among his other works are — Die 
Bildnng dcs Bihliuthckars (1820), Geschichte und Beschrvibuftg der 
kbniglkhcn bffenilichen Bibliothek in Dresden {i822y, Zur hand- 
schriftenhtmk' (1825-1827), and C uUurperioden des obersach- 
siseken Mittelalters (1825). Ebert was a contributor to various 
journals and took part in the editing of Ersch and Gruber’s great 
encyclopaedia. He died at Dresden on the 13th of November 
1834, in consequence of a fall from the ladder in his library. 

See tht? article in F,rsch mid Grubers fuicvclopadie, and that in the 
Allg, dciitsfhe Bhg. by his successor in the post of chief librariau in 
Dresden, Schnorr von Carolsfeid. 


EBINGEN, a town of Germany, in the kingdom of Wiirttem- 
berg, on the Schmiecha, a left-hand tributary of the Danube, 
22 m. S. of Tubingen and 37 m. W. of Ulm by rail. It manu- 
factures velvet and cotton- velvet (“ Manchester ”) goods, stock- 
ings, stays, hats, needles, tools, &c. There arc also tanneries. 
Pop. 9000. 

EBIONITES (Heb. Divan, “poor men”), a name given to the 
ultra- Jewish party in the early Christian church. It is first met 
with in Irenaeus (Adv, haer. i. 26. 2), wlio sheds no light on the 
origin of the Ebionites, but says that while they admit the world 
to have been made by the true God (in contrast to the Demiurge 
of the Gnostics), they held Cerinthian views on the person of 
Christ, used only tlie Gospel of Matthew (probably the Gospel 
according to the Hebrews— so Eusebius), and rejected Paul as an 
apostate from the Mosaic I.aw, to the customs and ordinances of 
which, including circumcision, they steadily adhered. A similar 
account is given by Hippolytus (haer, vii. 35), who invents a 
founder named Eliion. Origen (Contra Celsnm, v. 61 ; hi Matt, 
tom. xvi. 12) divides the Ebionites into two classes according to 
their acceptance or rejection of the virgin birth of Jesus, but 
says that all alike reject the Pauline epistles. This is confirmed 
by Eusebius, who adds that even those who admitted the virgin 
birth did not accept the pre-existence of Jesus as Logos and 
Sophia. They kept both the Jewish Sabbath and the Christian 
Lord’s day, and held extreme millcnarian ideas inwhich Jerusulein 
figured as the centre of the coming Messianic kingdom. P'pi- 
phanius with his customary confusion makes two separate sects, 
Ebionites und Nazarcncs. Both names, however, refer to the 
same people * (the Jewish Christians of Syria), the latter going 
back to the designation of apostolic times (Acts xxiv. 5), and the 
former being the tenn usually applied to them in the ecclesiastical 
literature of the 2nd aiul 3rd centuries. 

1 ’lie origin of the Nazarenes or Ebionites as a distinct sect is 
vep’ obscure, but may be dated with much likelihood from the 
(rdict of Hadrian which in 135 finally scattered tlie old church of 
Jerusalem. AVhilc Christians of the type of Aristo of Pella and 
llegesippus, on the snapping of the old ties, were giadiially 
assimilated to the great church outside, the more conservative 
section became more and more isolated and exclusive. “ It may 
have ].>een then that they called themselves the I’oor Men. prob- 
ably as claiming to l)e the true rei)resentatives of those who had 
been blessed in the Sermon on the Mount, but possibly adding 
to the niunc other associations.” Out of touch with thi* main 
stream of the church they developed a new kind of pharisaism. 
Doctrinally they stood not so much for a theology as for a refusal 
of theology, anil, rejecting the practical liberalism of Paul, became 
the natural heirs of tbiose early Judaizers w-ho had caused the 
apostle so much annoyance and trouble. 

Though there is insufficient justification for dividing the 
Jibionites into two separate and distinct communities, lalx:lled 
resixictively Ebionites and Nazarenes, w'c have good cx idence, 
not only that there were grades of (!hristological thought among 
them, but that a considerable section, at the end of the 2nd 
centuiy and the beginning of the 3rd, exchanged their simple 
Judaistic creed for a strange blend of Essenism and Christianity. 
These are knowm as the Ilolxaites or Elchasaitcs,for thex' accepted 
as a revelation tlie “ book of Elchasai,” and one Alcibiiides of 
Apamea undertook a mission to Rome about 220 to propagate 
its teaching. It xvas claimed tlial Christ, as an angel 96 miles 
high, accompanied by the Holy Spirit, as a female angel of the 
same stature, had gix'cn the rex'clation to Elchasai in the 3rd year 
of Trajan (a.d. ioo), but the book was probably quite new in 
Alcibiades’ time. It taught that Christ was an angel born of 
human parents, and had appeared both before (e.g. in Adam 
and Moses) and after this birth in Judea. His coming did not 
annul the Law, for he was merely a prophet and teacher ; Paul 
was wrong and circumcision still necessary. Baptism must be 
repeated as a means of purification from sin, and proof against 
disease ; the sinner immerses himself “ in the name of the mighty 

1 So A. Hamack, Hist, of Dogma, i. 301. and F. J. A. Host, ] udaistic 
Christianity, p. 199. Th. Zahn and J. B. L^htfoot (“ St. Paul and 
the Three,'* in Commentary on Galatians) maintain the distinction. 
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and most high God,” invoking the “seven witnesses” (sky, water, 
the holy spirits, the angels of prayer, oil, salt and earth), and 
pledging himself to amendment. Al3stinence from flesh was 
also enjoined, and a good deal of astrological fancy was inter- 
woven with the doctrinal and practical teaching. It is highly 
probable, too, that from these Essene Ebionites there issued the 
fantastical and widely read “ Clementine ” literature (Homilus 
and Recognitions) of the 3rd century\ Ebionite views lingered 
especially in the country east of the Jordan until they were 
absorbed by Islam in the 7th century. 

In addition to tlie literature cited see R. C. Ottley, The poctrinc 
of the Incarnation, part iii. § ii. ; \V. Moeller, Hist, of the Christian 
Church, i. 00; art. in Herzog- Hauck, Realcncyklopddie, s.v, 
“ Ebioniten ’’ ; also Ci.EMKNXiNii Liieratt’RE. 

EBNER-ESCHENBACH, MARIE, Fkeifkau von (1830- 
), Austrian novelist, was born at Zdislavic in Moravia, on 
the 13LI1 of September 1830, the daughter of a Count Dubsky. 
She lost her motlKT in early infancy, but received a careful 
intellectual training from two stepmothers. In 1848 she mamed 
the Austrian captain, and subsequent field*- marslial, Moritz 
von l^^bner-Eschenbach, and resided first at Vienna, then at 
Klosterbruck, where her husband had a military charge, and 
after 1S60 again at Vienna. The marriage was childless, and 
the talented wife souglit consolation in literary work. In her 
endeavours she received assistance and encouri^ement from 
Franz Grilljiarzer and Freiherr von Miinch - BelHnghausen. 
Her first essay was with the drama Maria Stuart in ScholUand, 
whicli Philipp Eduard Devrient produced at the Karlsruhe 
theatre in i860. After some other unsuccessful attempts in the 
field of drama, she found her true sphere in narrative. (!om- 
moncing mih Die Prime ssin von Banalicn (1872), she grapliic- 
ally d(;])ic;ts in Bolcua (Stuttgart, 1S76, 4th ed. 1899) and Das 
Gemeindehind (IkirWn, 1887, 4th ed. 1900) the surroundings of her 
Mora\'ian home, and in Lottie die Uhrmacherin (Berlin, 1883, 4th 
ed. 1900), Zwei Comtessen (Berlin, 1885, 5th ed. 1898), IJnsUtinbar 
(1890, 5th ed. 1900) and Glaubenslos? (1893) the life of the 
Austrian aristocracy in town and countr)'. She also published 
Neue Krzdhlungcn (Berlin, 1881, 3rd ed. 1894), Aphorismen 
(Berlin, 1880, 4th ed. 1895) and Parabiiii, Mdrchm und Gedichlc 
(2nd ed., Berlin, 1892). Prau von Ebner-Eschenhaclfs elegance 
of style, her incisive wit and masterly depiction of character 
give her a foremost place among the German womcn-wTiters of 
her time. On the occasion of her seventieth birthday the 
university of Vienna conferred upon her the degree of doctor of 
philoso|)hy, honoris causa. 

All edition ol Marie von EbmT-Esclivnbaeir.s Gosammelte SthriflCii 
bewail to appear iu jSy^ (Tjcrlin). Si;e A. Bvdtcllifiiii, Marie rtui 
FJmer - fLsrhc II hitch : hiof^raphischc H fatter (Ik’rlin, lyoo), and AI. 
Neckcr, Marie von Ebner-lischcnfiarh, narh ihren Werken gesrhildril 
(Berlin, 1900). 

EBOLl (anc. Eburimi), a town of Camyiania, Italy, in the 
province of Salerno, from which it is 16 tn. K. by rail, situated 
470 ft. aliove sea-lcvel, on the S. edge of thv hills overlooking 
the valley of tliC Sele. f^o]). (1901) 9642 (town), 12,423 (com- 
mune). The .sacristy of St Prancesco contains two i4th-cenlury 
pictures, one by Roberto da Odorisio of Naples. The ancient 
Eburum was a Taicanian cit}'^, mentioned only by Pliny and in 
inscriptions, not far distant from the Campanian border. It 
lay above the Via Poyiillia, which followed the line taken by the 
modern railway. Some scanty remains of its ancient yiolygonal 
walls may still be seen. (T. As.) 

EBONY (Gr. e^ci/o?), the wood of various syiccics of trees of 
the genus Diospyros (natural order Ebenaccae), widely distributed 
in the troyfical |)arts of the world. The best kinds are very 
heavy, are of a deep black, and consist of heart-wood only. 
On account of its cohjur, durability, hardness and susceptibility 
of polish, ebony is much used for cabinet work and inlaying, 
and for the manufacture of pianoforte -keys, knife-handles and 
turned articles. The best Indian and C^eylon ebony is furnished 
by D. Ebenuni, a native of southern India and Ceylon, which 
grows in great abundance throughout the flat country west of 
IVincomalec. The tree is distinguished from others by the 
inferior width of its trunk, and its jet-black, cliarred-looking | 


bark, beneath which the wood is perfectly white until the heart 
is reached. The wood is sUted to excel that obtained from 
D. reticulata of the Mauritius and all other varieties of eViony in 
the fineness and intensity of its dark colour. Although the centre 
of the tree alone is employed, reduced logs i to 3 ft. in diameter 
can readily be procured. Much of the ICast Indian ebony is 
yielded by the species D, MdanoxyUm ((ioromandcl ebony), 
a large tree attaining a height of 60 to 80 ft., and 8 to 10 ft. in 
circumference, with irregular rigid branches, aiul oblong or 
oblong-lanceolate leaves. The bark of the tree is astringent, 
and mixed with pepper is used in dysentery by the natives of 
India. The wood of D. tomentosa, a native of north Bengal, is 
black, hard and of great WTiglit. D. montana, another Indian 
species, produces a yellowish - grey soft but durable wood. 
Z). quaesita is the tree from which is obtained the wood known 
in Ceylon by tfie name Calamander, derived by Pridham from 
the Sinhalee kalumindrie, black-flowing. Its closeness of grain, 
great hardness and fine hazel- Brown colour, mottled and stri[)ed 
with black, render it a valuable material for veneering and 
furniture making. />. Dendo, a nati\ e of Angola, is a valuable 
timber tree, 25 to 35 ft. high, with a trunk 1 to 2 ft. in diameter. 
'Fhe heart-wood is \ er>- black and hard and is known as black 
ebony, also as billet-wood, and Gabun, Uigos, Calabar or Niger 
ebony. What is termeui Jamaica or W'est Indian ebony, and 
also the green ebony of commerce, anr produced hy Bryn Ebenus, 
a leguminous tree or shrub, having a trunk rarely more than 
4 in. in diameter, flexilfle spiny branches, and orange yellow, 
sweet-scented flowers. The heart-wood is rich dark brown in 
colour, htravier than water, exceedingly liard and cajiable of 
receiving a high ]>olish. 

From the l)ook of i^zekiel (xxvii. 15) \v(; learn that ehony 
was among the articles of merchandise brought to Tyre ; ami 
Herodotus states (iii. 97) that the Jj’.thio])ians t:verv thri'e yecjs 
sent a trilmtc^ of 200 logs of il to Persia. JCbony was knmvn 
to Virgil as a product of India (Georg, ii. 1 16), and was displayinl 
by Pompey the Great in his Mithradatic triumph at koine. 
By the ancients it was est(M;med of ef|nal value for durability 
with tlie cypress and cedar (see Idiin , Nat. Nisi. xii. 9, xvi. 79). 
According to Soliiius (J*o/yliistor, cay). Iv. ]». 333, Paris, 1621), 
it was employed l)y the kings of India for sceptres and imiiges, 
also, on account of its siiy)p()sed antagonism to poison, for drink- 
ing-cuy)S. The hardness and black colour of the wood appear to 
have given rise to the tradition related by Paiisaniiis,and alluded 
to by Southey in Thalaba, i. 22, tliat the ebony tree prodm t^l 
neither leaves nor fruit, and was never seen exyiosed to the siin. 

EBRARD, JOHANNES HEINRICH AUGUST (181S 1888), 
German thcohigian, was born at Erlangen on the 18th of January 
1818. He was educated in his native town and at Berlin, 
and after ti'aching in a |)rivate famils' I)ecanie Privntdormt at 
P^langen (1841) and then yirofe.ssur of theology at Ziirich (1844). 
In 1847 he was ay)j)oiTited professor of theologv a! I‘>langen, a 
chair which he resigned in 1861 ; in 1875 In iiecame yiastor of 
the French reformed church in the same city. As a critic J']brarfl 
occupied a vitv moderate standpoint ; as a writer ins chief 
works were Christlichc Dogmatik (2 vols., 1851), V orlesungen uber 
praktischc Thcologie (186 y), Apologeiik (1874 1875, Eng. trans. 
1886). He also edited arul comyilcted H. Olshausen's com- 
mentary, himself writing the voluiues on the Epistle to the 
Hebrews, llie Johannine Epistles, and Kevelation. In the 
dej)artrncnt of liellcs-lettres he wrote a good deal under such 
pseudonyms as f'hristian Deutsch, (iott fried Flammberg and 
Sigmund Sturm. He dieil at J*>langen on the 23rd of July i888. 

EBRO (anc. Iherus or Niberus), tlie only one of the five greai 
rivers of the Iberian Peninsula (Tagus, Douro, Ebro, (hiadal- 
quivir, Guadiana) which flows into the Mediterranean. 7 ’he 
Ebro rises at hnentibre, a hamlet among the ('antahrian Moun- 
tains, in the |)rovince of Santand(T ; at Reinosa, 4 m. east, it is 
joined on the right by the Hijar, and thus gains considerably 
in volume. It flows generally east by south through a tortuous 
valley as far as Miranda de Ebro, passing through the celebrated 
Roman bridge known as La Horadada f“ the perforated "), near 
Ona in Burgos. From Miranda it winds south-eastw'ard through 
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the wide basin enclosed on the right by the highlands of Old 
C'astile and western Aragon, and on the left by the Pyrenees. 
The chief cities on its banks are Logrono, (alahorra, Tudela, 
Saragossa and Caspe. Near Mora in Catalonia it forces a way 
through the coastal mountains, and, passing Tortosa, falls into 
the Mediterranean about 8o m. south-west of Barcelona, after 
forming by its delta a conspicuous projection on the otherwise 
regular coastdine. In its length, approximately 465 m., the Ebro 
is inferior to the Tagus, Guadiana and Douro ; it drains an area 
of nearly 32,000 sq. m. Its principal tributaries are — from the 
right hand the Jalon with its affluent the Jiloca, the Huerva, 
Aguas, Martin, (hjadalope and Matarrana ; from the left the 
Ega, Aragon, Arba, Gallego, and the Segre with its intricate 
system of confluent rivers. The Ebro and its tributaries have 
been utilized for irrigation since the Moorish conquest ; the 
main stream becomes navigable by small boats about Tudela ; 
but its value as a means of communication is almost neutralized 
by the obstacles in its channel, and seafaring vessels cannot 
f)roceed farther up than Tortosa. The great Imperial Ganal, 
begun under the emperor (Charles V. (1500-1558), proceeds along 
the right bank of the river from a point about 3 m. below Tudela, 
to El Burgo de Ebro, 5 m. below Saragossa ; the irrigation canal 
of Tauste skirts the opposite bank for a shorter distance ; and the 
San Carlos or New Canal affords direct communication between 
Amposta at the head of the delta and the harbour of Los 
Alfac]ucs. From Miranda to Mora the Bilbao-Tarragona railway 
follows the course of the Ebro along the right bank. 

EBROIN (d. 681), Frankish “mayor of the palace,” was a j 
Neustrian, and wished to impose the authority of Ncustria over 
Burgundy and Austrasia. In 656, at the moment of his accession 
to power, Sigebert III., the king of Austrasia, had just died, and 
the Austrasian mayor of the palace, (^rimoald, was attempting 
to usurp the authority. The great nobles, however, appealed to 
the king of Ncustria, Clovis TL, and unity was re-established. 
But in spite of a very firm policy Ebroin was unable to maintain 
this unity, and while (.'lotaire 111., son of Clovis 11., reigned in 
Ncustria and Burgundy, he was obliged in 660 to give the 
Austrasians a .speci*d king, Childeric TL, brother of Clotaire 111., 
and a special mayor of the palace, Wulfuald. He endeavoured 
to maintain at any rate the union of Ncustria and Burgundy, 
but the great Burgundian nobles washed to remain independent, 
and rose under St Leger (Leodegar), bishop of Aiitun, defeated 
ICbroi'n, and interned him in the monaster)*^ of Luxeuil (670). 
A proclamation was then issued to the effect that each kingdom 
should keep its own laws and customs, that there should be no 
further interchange of functionaries between the kingdoms, and 
that no one should again set up a tyranny like that of Ebroin. 
Soon, however, Leger w'as defeated by Wulfoald and the Aus- 
trasians, and was himself confined at Luxeuil in 673. In the same 
year, taking advantage of the general anarchy, ICbroin and Leger 
left the cloister and soon found themselves once more face to face. 
Each looked for support to a different Merovingian king, Ebroin 
even proclaiming a false Merovingian as sovereign. In this 
struggle liCger was vanquished ; he was besieged in Autun, w'as 
forced to surrender and had his eyes put out, and, on the 12th 
of October 678, he w'as put to death aBer undergoing prolonged 
tortures. The church honours him as a saint. After his death 
ICbroin became .sole and absolute ruler of the Franks, imposing 
his authority ovgr Burgundy and subduing the Austrasians, 
whom he defeated in 678 at Bois-du-Fay, near Laon. His 
triumph, however, was short-lived ; he was assassinated in 681, 
the victim of a combined attack of his numerous enemies. He 
was a man of great energ\*, but all his actions seem to have been 
dictated by no higher motives tlian ambition and lust of power. 

Sec Libet historiae Ftaucorum, edited by B. Kriisch, in Mon, 
(if nit. hisi. si'vipt. ret. Mitrov. vol. ii. ; Vita sancti Lendegarii, by 
rrsinus, a luonk of St Maixent (Migno, J^atr. Latina, vol. xevi.) ; 

" Vita metrica " in tWtae Latini aevi Caroliui, vol. iii. (Mon. Germ. 
hist.) \ J. B. Pitra, Histoire de Saint IJger (Paris. 1840); and 
J. rriodrich, “ Ziir Clcseh. des Hansmoiers Ebroin." in the Pro- 
ceedin^s of the Academy of Munich (1887. pp. 42-O1). (C. Pf.) 

EBURACUM, or Eboracum (probably a later variant), the 
Roman name of York (q.v.) in England. Established about a.d. 
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75-^0 as fortress of the Ninth legion and garrisoned (after the anni- 
hilation of that legion about a.d. 118) by the Sixth legion, it de- 
veloped outside its walls a town of civil life, which later obtained 
Roman municipal rank and in the 4th century was the scat of a 
Christian bishop. The fortress and town were separated by the 
Ou.se. On the left bank, where the minster stands, was the fort- 
ress, of which the walls can still be partly traced, and one corner 
(the so-called Multangular Tower) survives. The municipality 
occupied the right bank near the present railway station. The 
place was important for its garrison and as an administrative 
centre, and the town itself was prosperous, though probably 
never very large. The name is prescr\^ed in the abbreviated 
form Ebor in the official name of the archbishop of York, but the 
philological connexion between Eboracum and the modern name 
York is doubtful and has probably been complicated by Danish 
influence. (F. J. Tl.) 

EQA DE QUEIROZ, JOS£ MARIA (1843-1900), Portuguese 
writer, was born at the northern fishing town of Povoa de 
Varzim, his father being a retired judge. He went through the 
university of Coimbra, and on taking his degree in law was 
appointed Administrador de Concelho at Leiria, but soon tired 
of the narrow mental atmosphere of the old cathedral town and 
left it. He accompanied the (!onde de Rezende to Egypt, where 
he assisted at the opening of the Suez Canal, and to Palestine, 
and on his return .settled down to journalism in Lisbon and began 
to evolve a style, at once magical and unique, which was to 
renovate his country’s prose. Though he spent much of his 
i days with the philosopher sonneteer Anthero de Qiiental, and 
the critic Jayme Batalha Reis, afterwards consul-general in 
London, he did not restrict his intimacy to men of letters, but 
frequented all kinds of society, acquiring a complete acquaint- 
ance with contemporary Portuguese life and manners. Entering 
the consular service in 1872, he went to Havana, and, after a tour 
in the United States, was transferred two years later to Newcastle- 
on-Tync and in 1876 to Bristol. In 1888 he became Portuguese 
consul-general in Paris, and there died in 1900. 

Queiroz made his literary d4but in 1870 by a sensational story. 
The Mystery of the Cintra Road^ written in collaboration with the 
art critic Ramalho Ortigao, but the first publication w'hich 
brought him fame was The Farpas, a series of satirical and 
humorous sketches of various phases of social life, which, to quote 
the poet Guerra Junqueiro, contain “ the epilepsy of talent.” 
The.se essays, the joint production of the same partners, criticized 
and ridiculed the faults and foibles of eveiy class in turn, mainly 
by a comparison with the French, for the education of Queiroz 
had made him a Frenchman in ideas and sympathies. His 
Brazilian friend, Eduardo Prado, bears witness that at this 
period French literature, e.specially Hugo’s verse, and even 
French politics, interested Queiroz profoundly, while he alto- 
gether ignored the belles-lettres of his own country and its public 
affairs. 'Fliis phase lasted for some years, and e\'en when he 
travelled in the East he was inclined to see it w'ith the eyes of 
Flaubert, though the publication of The Relic and that delightful 
prose poem Siveet Miracle afterwmds showed that he had been 
directly impressed and deeply penetrated by its scenery, poetr>^ 
and my.sticism. The Franco-German War of 1870, however, by 
lowering the prestige of France, proved the herald of a national 
Portuguese revival, and had a great influence on Queiroz, a.s 
also had his friend Oliveira Martins {q*v.\ the biographer of the 
patriot kings of the A viz dynasty. lie founded the Portuguese 
Realist-Naturalist school, of vrhich he remained for the rest of 
his life the chief exponent, by a powerful romance, The Crime 
of Father Amaro, written in 1871 at Leiria but only issued in 1875. 
Its appearance then led to a baseless charge that he had 
plagiarized La Faute de V Abbe Mouret, and ill-informed critics 
began to name Queiroz the Portuguese Zola, though he clearly 
occupied an altogether different plane in the domain of art. 
During his stay in England he produced two masterpieces. 
Cousin Basil and The Matas, but they show no traces of English 
influence, nor again aie they French in tone, for, living near to 
France, his disillusionment progressed and was completed when 
he went to Paris and had to live under the regime of the Third 
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Republic. Settling at Neuilly, the novelist became chronicler, 
critic, and letter-writer as well, and in all these capacities 
Queiroz displayed a spontaneity, power and artistic finish 
unequalled in the literature of his country since the death of 
Garrett. A bold draughtsman, he excelled in freshness of 
imagination and careful choice and collocation of words, while 
his warmth of colouring and brilliance of language speak of the 
south. Many of his pages descriptive of natural scenery, such 
for instance as the episode of the return to Tormes in The City 
and the Mountains, have taken rank as classic examples of 
Portuguese prose, while as a creator of characters he stood 
unsurpassed by any writer of his genenation in the same field. 
He particularly loved to draw and judge the middle class, and 
he mocks at and chastises its hypocrisy and narrowness, its 
veneer of religion and culture, its triumphant lying, its self- 
satisfied propriety, its cruel egotism. But though he manifested 
a predilection for middle-class types, his portrait gallery com- 
prises men and women of all social conditions. The Maias, 
his longest book, treats of fidalgos, while perhaps his most remark- 
able character study is of a servant, Juliana, in Cousin Basil, 
At least two of his books, this latter and The Crime of Father 
Amaro, are chroniques seandaleuses in their plots and episodes ; 
these volumes, however, mark not only the high-water line of the 
Realist-Naturalist school in Portugal, but are in themselves, leav- 
ing aside all accidentals, creative achievements of a high order. 

Though Queiroz was a keen satirist of the ills of society, his 
pages show hardly a trace of pessimism. The City and the 
Mountains, and in part The Relic also, reveal the apostle of 
Realism as an idealist and dreamer, a true representative of 
that Celtic tradition which survives in the race and has permeated 
the whole literature of Portugal. 2'he Mandarin, a fantastic 
variation on the old theme of a man self-sold to Satan, and The 
lllusirions House oj Ramires, are the only other writings of his 
that require mention, except The Correspondence of Fradique 
Mendes, In conjunction with Anthero de Quental and Jayme 
Batalha Reis, Queiroz invented under that name a smart man 
of the world who had something of himself and something of 
Eduardo Prado, and made him correspond on all sorts of subjects 
with imaginary friends and relatives to the delight of the public, 
many of whom saw in him a mysterious new writer whose identity 
they were eager to discover. These sparkling and humorous 
letters are an especial favourite with admirers of Queiroz, because 
they reveal so much of his very attractive personality, and 
perliaps the cleverest of the number, that on Pacheco, has 
received an English dress. In addition to his longer and more 
important works, Queiroz wrote a number of short stories, 
some of which have been printed in a volume under the title of 
Contos. The gems of this remarkable collection are perhaps 
The Peculiarities of a Fair-haired Girl, A Lyric Poet, Jose 
Matthias, The Corpse, and Sweet Miracle. 

Most of his books have pone through many editions, and they are 
even more appreciated in the Brazils tlian in Portuf^al. It .should Iw 
mentioned that the fourth edition of Father A maro is entirely dillcrcnt 
in form and action from the first, the whole story having been re- 
written. One of Qiieiroz’s romances and two of his .short stories 
have been published in English. An unsatisfactory version of 
Cousin Basil, under the title Dragon's Teeth, appeared at Boston, 
U.S.A., ill 1889. while Sweet Miracle has had three? editions in England 
and one in America, and there is also a traiwlation of O Deftnito (The 
Corpse), under the name of Our Lady of the Pillar. 

An admirable critical study of the work of Queiroz W’ill be found 
in A Geragdo Nova Os Novellistas, by J. Pereira dc Sampaio {Bruno), 
(Oporto. i88f)). The Revista nuide^na of tbc 20th of November 1897 
was entirely devoted to him. Senhor Batalha Reis gives interesting 
reminiscences of the novelist’s early days in his preface to some 
prose fragments edited by him and named Prosas Barbaras (Oj)orto, 
1903). (E. Pr.) 

£CART£ (Fr. for “ separated,” “ discarded ”), a game at 
cards, of modern origin, probably first played in the Paris salons 
in the first quarter of the 19th century. It is a development of 
a very old card game called la triomphe or French-ruff. £carte 
is generally played by two persons, but a pool of three may be 
formed, the player who is out taking the place of the loser, and 
the winner of two consecutive games winning the pool. At 
French 4cart6 (but not at English) bystanders who are betting 


may advise the players, but only by pointing to the cards they 
desire them to play, and the loser of the game goes out, one of 
the rentrants taking his place, unless the loser is playing la 
chouette, playing single-handed against two, and taking 
all bets. 

The small cards (from the two to the six, both inclusive) are 
removed from an ordinary pack. The players cut for deal, tlie 
highest having the choice. The king is the highest card, the ace 
ranking after the knave. The dealer gives five cards to his 
adversar}", and five to himself, by two at a time to each and by 
three at a time to each, or vice versa. The eleventh card is 
turned up for trumps. If it is a king, the desiler scores one, at 
any time before the next deal. The non dealer then looks al 
his cards. If satisfied with them he plays, and there is no dis- 
carding ; if not .satisfied he “ propo.ses.” I'he dealer may citlier 
accept or refuse. If he accepts, each player discards face downi- 
wards as many cards as he thinks fit, and fresh ones are given 
from the undealt cards or “ stock,” first to complete the non- 
dealer’s hand to five, then to complete the dealer's. To ask for 
“ a book ” is to ask for five cards. Similarly a second proposal 
may be made, and so on, until one player is satisfied with his 
hand. If the dealer refu.ses, the hand is played without dis- 
carding. If the non-dealer announces that he holds the king 
of trumps, he scores one ; and similarly, if the dealer holds the 
king and announces it, he .scores one. The announcement 
must be made before playing one's first card, or if that card be 
the king, on playing it. 'Jhe non-dealer, being satisfied with 
his hand, leads a c.ard. llie dealer plays a card to it, the two 
cards thus played forming a trick. The winner of the trick leads 
to the next, and so on. The second to ])lay to a trick must follow 
suit if able, and must win the trick if he can. 

The scores are for the king and for the majority of tricks. 
The player who wins three tricks scores one for the “ point ” ; 
if he wins all five tricks, he scores two for the “ vole.” If the 
non-dealer plays without proposing, or the dealer refuses the 
first proposal, and fails to win three tricks, the adversary scores 
two, but no more even if he wins the vole. The game is five up. 
The points are conveniently marked with a thrce card and a 
two-card, as at euchre. The three is put face upw'ards with the 
two face downw^irds on the top of it. When one or t wo or three 
points are scored the top card is moved so as to expose them. 
At four, one pip of the two-card is put under the other card. 
Games may be recorded similarly. 

Hints to Playeis.—'Vhv following: liinls may bv ol.‘ service to lu- 
giiinvrs : 

Shijr/1(; thoroughly after every deal. 

Do not announce the king until in tlu: act of playing your ilrst 
card. 

'riie hands which should be? played without ]>ro])Osiiig. called 
feux de ref^le (standard hands), ought to be thorouglily known. TIury 
arc as follows : — 

1. All hands with three or mnn- trumps, whatever the other cards. 

2. Hands with two trumps which contain also --- 
(flf) Any three, cards of om? plain suit ; 

\b) Two cauls of one j)Iain suit, one being as high as a queen ; 

(V) Two small cards of one suit, tlu: liflh card being a king 
of another suit ; 

(d) Three liigh cards of different suits. 

3. Hands with one trump, wliich contain also- - 

(a) .King, queen, knave of one suit, and a small card of another ; 
(/y) Four cards of one suit headed bv king ; 

(r) Three cards of one suit headed hy (]iieen, and cpieen of 
another suit. 

4. Hands with no trump, which contain three cpieens or cards of 
f*qual value in different suits, c.f>. four ctmi t cards. 

5. llaiuls from which onl}' two cards can he discarded without 
throwin;* a king or a trump. 

Holding cards which make the point certain. pu>]»ost?. If you 
hold a feu de rdgle, ami one of the trumps is the king, projyo.se. as 
your adversary cannot then take in the king. 

When discarding, throw out all cards t:xcept trumj)s and kings. 

If your adversary proposes you should accej-it, unl«.‘?is you are 
guarded in three suits (a queen being a sufficient guard), or in two 
suits with a trump, or in one suit with two trumps. If«-nce the 
rule not to discard two cards, unless holding the king of Irumjys, 



to play without propo.sing. except as follow.s : — 
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1. Two trumps and three cards of one plain suit should not be 
played unless the plain suit is headed by a court card. 

2. One trump and a tierce major is too weak, unless the fifth 
card is a court card. With similar hands weaker in the tiei*cc mtajor 
suit, accc'pl unless the fifth card is a rjiiccn. 

3. One trump and four cards of a plain suit is too weak to play. 

One trump and two <piccns is too weak, unless both queens are 

singly guarded. 

3. One trump, queen of one suit, and knave guarded of another 
should not be played unless the queen is also guarded, or the card 
of thi^ fourth suit is a court card. 

6. One trump, a king and a queen, both unguarded, should not 
be played. imle.'Js the fourth suit contains a card as high as an ace. 

7. Four court cards without a trump are too weak to play, unless 
they are of three different suits. 

Rtduse with three queens, if two are singly guarded; otherwise, 
acct'pt. 

Lead from your guarded suit, and l(?ad the highest. 

If llie strong suit led is not tniinpecl, persevere with it. unless with 
king of trumps, or queen (king rot having been annoiinceci), or knave 
ace, when lead a tniuip before continuing your suit. 

You should not lead trumps at starting, unless you hold king or 
cpieeii, knave, or knave ace. with court cards out of trumps. 

The scon.* has to be considered. If the dealer is at four, and the 
king is not in your hand nor turned up, play any cards without 
])roposing which give an even clifince of three tricks, c.g. a queen, 
a guarded knave, and a guarded ten. The same rule applies to the 
dealer’s refusal. 

At llie adA'orsc score of four, and king not being in li.nnd or turned 
up, any hand with one trump should lx* played, unless the plain 
cards are very small and of different suits. 

If the non-dealer jilays without proposing when he is four to 
tliree, and the dealer holds the king he ought not to mark it. The 
same rule a])y)lies to the non-dealer after a refusal, if the dealer is 
lour to three. 

At the score of non-dealer tliroi?, dealer four, the dealer should 
refuse on moderate cards, as the player proposing at this score must 
huve a very bad hand. 

At four a forward game should not bo played iii frumps, as there 
is no advantage in winning the vole. 

Laws of iirwr/A - The following laws are abridged from the revised 
rode adopted by the 'furf Club : • A cut must consist of at least two 
cards. Card ex]>osed in culling, fresh cut. Order of distribution of 
c:ards, whether by tliree and t\vo, or vice versa, once selected, dealer 
must not change it during game. Flayer announcing king when he 
lias not got it, and playing a card without d(.*claring error, adversary 
may correct score and have hand jilayed over again. If oflendor 
wins point or vole that liand, he scores one less than he wins. I'ro- 
acceydance, or refusal made cannot bi^ retracted. Cards dis- 
carded must not be looked at. Cards exyjosed in giving cards to 
non-dealer, he has oyition of taking them or of having next cards ; 
tlealer exyiosing his own cards, no yienalty. Dealer turning up top 
card aft.c?r giving cards, cannot refuse second discard. Dealer 
accepting when loo fi.*w cards in stock to snyiydy both, non-dcaJer 
may take canls, and dealer must yilay his hand. Card led in turn 
I'.aiinot' be taken nyi again. Card yilayed to a lead can only be taken 
uy> prior to anotlier lead, to save revoke or to correct error of not 
winning trick. C\ard k^d out of turn may be taken uyj y>rior to its 
• x'ing yilayed to. Fla^’er naming one suit and leading another, 
adversary has option of recy Hiring suit named to be led. If offender 
lias Tiom-, no yuMialty. I’layer abandoning hand, adversary is deemed 
to win remaining tricks, and scores accordingly. If a yilayer revokes 
or does not win trick when he can do so, the adversary may correct 
score and have hand replayed. 

See Academic des jntx (Various editions after the first quarter of 
the i<)th century) ; Moyle’s Games (various editions about the same 
dates) ; Ch. \'au-Tenac et T.oiiis Delaiioue, Traitd dit feu de VCcartc 
(Paris, 18.^5: translated in Bohn's Handbook of Games, London. 
1850) ; “ raveudish,” The l.atvs of dearie, adopted by the Turf Chib, 
with a Treatise on the Game (London, 11*^78) : Pocket Guide to "kcarU 
(" Caveiidi.sh.” 1S97) ; Foster’s lincvchfpaedia of Indoor Games 
(» 9 <\ 3 ). 

ECBATANA (.igbalatta in Aeschylus, llaUgmaldna in Old 
IVirsian, written Agamtanu by Nabonidos, and Aganiatanu at 
lkrhi.stun, mod. Hanmddn), the capital of Astyages (Istuvegu), 
whii:h was taken by Cyrus in the sixth year of Nabonidos 
(549 B.c:.). The Creeks suyiposed it to be the capital of Media, 
confusing the Manda, of whom Asty^iges was king, wuth the Mada 
or Modes of Media Atropatene, and ascribed its foundation to 
Deioces (the Daiukku of the cuneiform inscriptions), who is said 
to have surrounded ids jmlace in it with seven concentric walls of 
different colours. Wider the Persian kings, Ecbatana, situated 
at the foot of Mount El vend, became a summer residence ; and 
was afterwards the capital of the Parthian kings. Sir H. 
Rawlinson attempted to prove that there was a second and older 
EcbaUuia in Media Atropatene, on the site of tlie modern Takht-i- 
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Suleiman, midway between Hamadan and Tabriz (J.R,G,S. 
X. 1841), but the cuneiform texts imply that there was only one 
city of the name, and Takht-i-Suleiman is the Gazaca of classical 
geography. The Ecbatana at which Cambyses is said by 
Herodotus (iii. 64) to have died is probably a blunder for Hamath. 

Sec Perrot and (^hipioz. History of Art in Persia (Eng. tran.s.. 1892) ; 
M. Diculafoy, UArt antique de la Perse, pt. i. (1884) ; J. de Morgan. 
Mission scientifique en Perse, ii. (1894). See Hamadan and Persia ; 
Ancient History, § v. 2. (A. H. S.) 

ECCARD, JOHANN (1553-1611), German composer of church 
music, was bom at Miihlhausen on the Unstrut, Prussia, in 1553. 
At the age of eighteen he went to Munich, w*here he became the 
pupil of Orlando Lasso. Tn his company Eccard is said to have 
visited Paris, but in 1574 we find him again at Miihlhausen, 
where he resided for four years, and edited, together with Johann 
von Burgk, his first master, a collection of sacred songs, called 
Crepundia sacra Helmboldi (1577). Soon afterw^ards he obtained 
an appointment as musician in the house of Jacob Fugger, the 
Augsburg banker. Tn 1583 he became assistant conductor, and 
in 1599 conductor, at Konigsberg, to Georg Friedrich, margrave 
of Brandenburg-Anspach, the administrator of Prussia. In 1608 
he was called by the elector Joachim Friedrich to Berlin as chief 
conductor, but this post he held only for three years, owing to 
his premature death at Konigsberg in j6m. Eccard’s works 
consist exclusively of vocal compositions, such as songs, sacred 
cantatas and chorales for four or five, and sometimes for seven, 
eight, or even nine voices. Their polyphonic stnicLure is a 
marvel of art, and still excites the admiration of musicians. At 
the same time his works are instinct with a spirit of true religious 
feeling. Jlis setting of the beautiful wwds feste Burg i.st 

unscr Gott is still regarded by the Germans as their representa- 
ti\'e national hymn. Ji'ccjird and his school arc inseparabh' con- 
nected wdth the history of the Reformation. 

Of Eccard's songs a great many coHeclions are extant ; see 
K. G. A. von Wiiiterfeld’ Dcr Evaupelische Kirchenffesang (1843) ; 
Doring {Choralkundc, p. 47). 

ECCELINO [or Ez/.klino] DA ROMANO (i 194-1259), Ghibelline 
leader, and supporter of the emperor Frederick II., was born on 
tlie 25th of April 1194. He belonged to a family de.scended from 
a German knight named Eccelin, who followed the emperor 
(‘onrad 11 . to Italy about 1036, and received the fief of Romano 
near Padua. Eccelin’s grandson was Eccelino 111 ., surnamed 
the Monk, who divided his lands between his two sons in 1223, 
and died in 1235. The elder of these two sons was Eccelino, 
who in early life began to take part in family and other feuds, 
and in 1226, at the head of a band of (ihibellines, seized Verona 
and became podesla of the city. He soon lost Verona, but re- 
gained it in 1230 ; and about this time came into relations with 
Frederick II., who in 1232 issued a charter confirming him in his 
possessions. In 1236 when besieged in Verona he was saved by 
the advance of the emperor, who in November of the same year 
took Vicenza and entrusted its government to Eccelino. In 
j 237 he obtained authority over Padua and Treviso ; and on the 
27th of November in that year he shared in the victory gained 
by the emperor over the Lombards at Cortenuova. In 1238 he 
married Frederick's natural daughter, Selvaggia; in 1239 W£is 
appointed imjxjrial vicar of the march of Treviso ; but in tlie 
same year was excommunicated by Pope Gregory IX. He was 
constantly engaged in increasing his possessions ; was present 
at the siege of Parma in 1247, and after Frederick’s death in 
1250 he supported his son, the (ierman king Conrad IV. His 
cruelties had, however, aroused general disgust, and in 1254 he 
was again excommunicated. Tn 1256 Pope Alexander IV. 
proclaimed a crusade against him, and a powerful league was 
soon formed under the leadership of Philip, archbishop of 
Ravenna. Padua was taken from Eccelino, but on the ist of 
September 1258 he defeated his enemies at Torricella. He then 
made an attempt on Milan, and the rival forces met at Cassano 
on the 27th of September 1259, when Eccelino was wounded and 
taken prisoner. Enraged at his capture, he tore the bandages 
from his wounds, refused to take nourishment, and died at 
Soncino on the 7^ of October 1259. In the following year his 
brother Albert w^as put to death, and the Romano family became 
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extinct. Eccelino, who is sometimes called the tyrant, acquired 
a terrible reputation on account of hLs cruelties^ a reputation 
that won for him the immortality of inclusion in Dante \s Inferno ; 
but his unswerving loyalty to Frederick II. forms a marked 
contrast to the attitude of many of his contemporaries. 

Eccelino is the subject of a novel by Cesarc Cantu and of a 
drama by J. Eichendorff. 

Son J. M. Gittcrmann, Eezelino da Romano (Freiburg, iStjo) ; 
S. Mitis, Storia d' Ezzdino IV, da Romano (Maddaloni, 1896) ; and 
F. Stieve, Ezzelino von Romano (Leipzig, 1909). 

ECCENTRIC (from Gr. Ik, out of, and KkvTpov, centre), literally 
“ out from the centre/* and thus used to connote generally any 
deviation from the normal. In astronomy the word denotes a 
circle round which a body revolves, but whose centre is displaced 
from the visible centre of motion. In the ancient astronomy the 
ellipses in which it is now known that the planets revolve around 
the sun could not be distinguished from circles, but the unequal 
angular motion due to ellipticity was observed. The theory of 
the eccentric was that the centre of the epicycle of each planet 
moved uniformly in a circle, the centre of which w'as displaced 
from tJiat of the earth by an amount double the eccentricity of 
the actual ellipse, as the case is now understood. When measured 
around this imaginary centre, which is so situated on the major 
axis of the ellipse that the focus, or place of the real sun, is 
midway between it and the centre of the ellipse, the motion is 
approximately uniform. In engineering, an eccentric is a 
mechanical device for converting rotary into reciprocating 
motion (see Steam-Engink). For eccentric angle see Ellipse. 

ECCHELLENSIS (or Eciiei.lensis), ABRAHAM (d. 1664), a 
learned Maronite, whose surname is derived from Eckel in Syria, 
where he was born towards the close of the 16th centu^^^ He 
was educated at the Maronite college in Rome, and, after taking 
his doctor’s degree in theology and philosophy, returned for a 
time to his native land. He then became professor oi Arabic 
and Syriac in the college of the Propaganda at Rome. Called to 
Paris in J640 to assist Le Jay in the preparation of his polyglot 
J 3 ible, he contributed to that work the Arabic and I.atin versions 
of the book of Ruth and the Arabic version of the third book of 
Maccabees. I»i 1646 he was appointed professor of Syriac and 
Arabic at the (!oll^ge de France. Being invited by the Congrega- 
tion of the Propaganda to take part in the preparation of an 
Arabic version of the Bible, Ecchellensis went again in 1652 or 
1^53 to Rome. He published several Latin translations of Arabic 
works, of which the most important was the Chronicon Orientate 
of Ibnar-Rahib (Paris, 1653), a history of the patriarchs of 
Alexandria. He was engaged in an interesting controversy with 
John Selden as to the historical grounds of episcopacy, in the 
course of which he published his Euly chins vindicalus, sivc 
Responsfo ad Seldeni Origines (Rome, j66i). Conjointly with 
Giovanni Borelli he wrote a Latin translation of the 5th, 6th 
and 7th books of the Conics of Apollonius of Perga (1661). He 
died at Rome in 1664. 

ECCLES, a municipal borough in the Eccles parliamentary 
division of Lancashire, England, 4 m. W. of Manchester, of which 
it forms practically a suburb. Pop. (1901) 34,369. It is served 
by the London & North-Western railway and by the Birkenhead 
railway (North-Western and Great Western joint). The Man- 
chester Ship Canal passes through. The church of St Mary is 
believed to date from the J2th century’, but has l.>een enlarged 
and wholly restored in modern times. There are several hand- 
some modern churches and chapels, a town hall, and numerous 
cotton mills, while silk-throwing and the manufacture of fustians 
and ginghams are also among the industries, and there are also 
large engine works. A peculiar form of cake is made here, 
taking name from the town, and has a wide reputation. Eccles 
w'as incorporated in 1892, and tlie corporation consists of a mayor, 
6 aldermen and 18 councillors. The borough maintains the 
tramvray service, &c., but water and gas are supplied from 
Manchester and Salford respectively. Area, 2057 acres. 

Before the Reformation the monks of Whalley Abbey had a 
grange liere at wliat is still called Monks’ Hall ; and in 1864 
many thousands of silver pennies of Henry ID. and John of 


England and William I. of Scotland were discovered near the 
spot. Robert Ainsworth, the author of the Latin and English 
dictionary so long familiar to English students, was bom at Eccles 
in 1660 ; and it was at the vicarage that William Huskisson 
expired on the i5t)i of September 1830 from injuries received at 
the opening of the Liverpool & Manchester railway. From early 
times “wakes” were held at Eccles, and bull-baiting, liear- 
baiting and cock-fighting were carried on. Under Elizaljeth 
these festivals, which had become notoriously disorderly, were 
abolished, but were revived under James 1 ., and maintained 
until late in the 19th century on public ground. The cockpit 
remained on the site of the present town hall. A celebration 
on private property si ill recalls these wakes. 

ECCLESFIELD, a towmship in the Ilallamshire parliamentary 
division of the West Riding of Yorkshire, England, 5 m N. of 
Sheffield, on the Great Central and Midland railways. The 
church of St Mary is I^erpondicular, with a central tower, and con- 
tains excellent woodwork. It formerly bore, and must have 
deserved, the familiar title of the “Minster of the Moors.** 
Ecclesfield was the seat of a Benedictine priory, which passed to 
the Carthusians in the 14th century. Cutler}' and tools arc 
largely manufactured, and there are coal-mines, paper mills and 
iron and fire-clay works. After the inclusion within the county 
borough of Sheffield of part of the civil paiish of Ecclesfield in 
1901, the population was 18,324. 

ECCLESHALL, a market town in the north-western parlia- 
mentary division of Slaffi)rdshirc, England : 7 m. N.W. from 
Stafford, and 4 W. of Norton Bridge station on the London & 
North-Western main line. Bop. (1901) 3799. The church of the 
Holy Trinity, one of the. most noteworthy in Staffordshire, is 
principally Early English, and has fine stained glass. Several 
bishops of Lichfield arc buried here, as Eccleshall Castle was the 
episcopal ntsidcncc from the 13th centur\' until 1867. Of this the 
ambient remains include a picturesejue tower and bridge. To the 
west on the borders of Shropshire is Blore Heath, the scene of a 
defeat of the Lancastrians by the \'orkists in 1459. 

ECCLESIA (Gr. InKhijina, from ck, out, and KaXcir, to call), in 
ancient Athens, the general assembly of all the freemen of the 
state. In the primitive unorganized state the king w’as theoretic- 
idly absedute, though his great nobles meeting in the Council 
(see Bolile) were no doubt able to influence him considerably, 
llicrc is, lR)we^'e^, no doubt that in the earliest times the free 
people, i,e, the fighting force of the state, were called together to 
ratify the decisions of the king, and that they were gradually able 
to enforce their wishes against those of the noldes. Jn Athens, 
as in Koine, where the Blebs si]c«..ecded in their demand for the 
codification of the laws (the 'J’welve Tables), it was no doubt 
owing to the growing power of the people meeting in the Agora 
that Draco was entrusted with the task of publishing a code of 
law and so putting an end to the arhitrary judicature of the 
aristocratic party. But there is no evidence that the Ecclesia 
had more than a de facto existence l>efore Solon’s reforms. 

The jirecise powers which Solon gave the peojde are not knovrn. 
It is clear that the executive power in the .stale (see Archon) was 
still vested in the Eupatrid class. It is obvious, therefore, that a 
moderate reformer would endeavour to give to tlie people some 
control over the magistracy. Now in speaking of the 'J'hetes 
(the lowest of the four Solonian classes ; see Solon), Aristotle’s 
Constitution of Athens says that Sojon gave them merely “ a 
share in the Ecclesia and the l.,aw Courts,” and in the Politics we 
find that he gave them the right of electing the magistrates and 
n*ceiving their accounts at the end of the official year. I’lius it 
seems that the “ mixed ’* character of Solon’s constitution 
consisted in the fart that though tlie oflicials of the state were 
still necessarilv Eiii)atrid, the Ecclesia elected those of the 
Eupatrids whom they could trust, and further had the right of 
criticizing their official actions. Secondly, all our accounts agree 
tliat Solon admitted the Thetes to the Ecclesia, thus recognizing 
them as citizens. Under Cleisthenes the Ecclesia remained the 
sovereign power, but the ("ouncil seems to have become to 
some extent a separate administrative body. The relation of 
Boule and Ecclesia in the Cleisthenic democracy was of the 
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greatest importance. The Ecclesia alone^ a heterogeneous body of 
untrained citizens^ could not have passed, nor even have drawn 
up intelligible measures ; all the preliminary drafting was done 
by the small committee of tlie Boule which was in session at any 
particular time. In the 5th century the functions of the Ecclesia 
and the popular courts of justice were vastly increased by the 
exigencies of empire. At the beginning of the 4th century b.c. 
tlic system of payment was introduced (see below). In 308 b.c. 
Demetrius of Phalerum curtailed the power of the Ecclesia by the 
institution of the Notnophylaces ((Juardians of the Law), who 
prevented the Ecclesia from voting on an illegal or injurious 
motion. Under Roman rule the powers of the Ecclesia and the 
popular courts were much diminished, and after 48 b.c. (the 
franchise being frequently sold to any casual alien) the Demos 
(people) was of no importance. They still assembled to pass 
psepliisms in the theatre and to elect strategi, and, under Hadrian, 
had some small judicial duties, but as a governing body the 
Ecclesia died when Athens became a civUas libera under Roman 
protection. 

Constitution and Functions. — Throughout the period of 
Athenian greatness the Ecclesia was the sovereign power, not only 
in practice but also in theory. The assembly met in early times 
near the sanctuary of Aphrodite Pandemus {i.e. south of the 
Acropolis), but, in the 5th and 4th centuries, the regular place of 
meeting was the Pnyx. Prom the 5th century it met sometimes 
in the theatre, which in the 3rd century was the regular place. 
From Demosthenes we learn that in his time special meetings 
were held at Peiraeus, and, in the last centuries b.c., meetings 
were held at Athens and Peiraeus alternately. Certain meetings, 
however, for voting ostracism (q.v.) and on questions affecting 
individual status took place in the Agora. Meetings were 
(f) ordinary, (2) extraordinary', and (3) convened by special 
messengers (Kvpiai, frvyKXyToi and KaraKkiiroi), these last 
being called when it was desirable that the country people .should 
attend. At ordinary meetings the attendance was practically 
confined to Athenian residents. According to Aristotle there 
were four regular meetings in each prytany (see PouLfi) ; prob- 
ably only the first of these was called Kv/na. It is certain, how- 
ever, that the four meetings did not fall on regular days, owing to 
the occurrence of feast days on which no meeting could take place. 
In the Kvpla cKKAr/frea of each mondi took ])lace the Epicheiro- 
Umia (monthly inquiry) of the state olTicials, and if it proved 
un.satisfaciory a trial before the Hcliaca was arranged ; the 
council re[)orted on the general security and the corn-supply, 
and read out lists of vacant inheritances and unmarried 
heiresses. In the sixth prytany of each year at the KvpUi 
the question whether ostracism should take place that year was 
put to the vote. For all meetings it was usual that the Prytaneis 
should give five days’ notice in the form of a (agenda). 

On occasions of sudden importance the herald of the council 
summoned the people with a trumpet, and sometimes special 
messengers were despatched to “ bring in ” the country people 

(KurttfcaAcit'). 

After the archonship of Solon all Athenians over the age of 
eighteen were eligible to attend the assembly, save those who 
for some reason had suffered atimia (loss of civil rights). To 
prevent the presence of any discjualified persons, six Ivxiarchs 
with thirty assistants were present with the deme-rolls in their 
hands. These ojlicers superintended the payment in the 
4th century' and prolxibly the foxoiae (police) also, whose duty 
it was before the introduction of pay to drive the people out 
of the Agora into the Ecclesia with a rope steeped in red dye 
which they stretched out and used as a draw net (see 
Aristoph. Acharn. 22 and Ecclrs, 378). The introduction 
of pay, which belongs to the early years of the 4th century 
and by the Constitution (c. 41 ad fin.) is attributed to Agyrrhius, 
a statesman of the restored democracy, was a device to secure 
a larger attendance. The rate ro.se from one to two oljols and 
then to three obols (Aristoph. Eccles. 300 sqq.), while at the time 
of Aristotle it was one and a half drachmas for the KvpUi txKAiyo-tn 
and one drachma for other meetings. Probably those w'ho were 
late did not receive payment. 


Procedure. — The proceedings opened with formalities; the 
purification by the peristiarchs, who carried round slain sucking 
pigs ; the curse against all who should deceive the people ; the 
appointment (in the 4th century) of the proedri and their 
epistates (see Boule) ; ^e report as to the weather-omens. The 
assembly was always dismissed if there were thunder, rain or 
an eclipse. These formalities over, the Prytaneis communicated 
the probouleuma of the council, without which the Ecclesia could 
not debate. This recommendation either submitted definite 
proposals or merely brought the agenda before the assembly. 
Its importance lay largely in the fact that it explained the busi- 
ness in hand, which otherwise must often have been beyond the 
grasp of a miscellaneous assembly. After the reading, a pre- 
liminary vote was taken as to whether the council’s report should 
be accepted en bloc. If it was decided to discuss, the herald called 
upon people to speak. Any person, without distinction of age 
or position, might obtain leave to speak, but it seems probable 
that the man who had moved the recommendation previously 
in the council would advocate it in the assembly. The council 
was, therefore, a check on the assembly, but its powers were to 
some extent illusory, because any member of the assembly (i) 
might propose an amendment, (2) might draw up a new resolu- 
tion founded on the principal motion, (3) might move the rejection 
of the motion and the substitution of another, (4) might bring 
in a motion asking the council for a recommendation on a 
particular matter, (5) might petition the council for leave to 
speak on a given matter to the assembly. Voting usually was 
by show of hands, but in special cases (ostracism, &c.) by ballot 
(i.e. by casting pebbles into one of two urns). The decision of 
the assembly was called a psephism and had aljsolute validity. 
These decisions were deposited in the Metroon where state 
documents were preserv'cd ; peculiarly important decrees were 
in.scribed also on a column (stele) erected on the Acropolis. 
It has been shown that the power of the council w'as far from 
sufficient. The real check on the vagaries of amateur legislators 
was the Graphe Paranomon. Any man was at liberty to give 
notice that he would proceed against the mover of a given 
resolution either before or after the voting in the Ecclesia. A 
trial in a Heliastic court was then arranged, and the plaintiff 
had to prove that the resolution in question contravened an 
existing law. If this contention were upheld by the court, when 
the case w'as brought to it by the Thesmothetae, the resolution 
was annulled, and the defendant had to appear in a new trial 
for the assessment of the penalty, which was usually a fine, 
rarely death. Three convictions under this law, however, in- 
volved a certain loss of rights ; the loser could no longer move 
a resolution in the Ecclesia. After the lapse of a year the mover 
of a resolution could not be attacked. In the 4th century the 
Graphe Paranomon took the place of Ostraci.sm (q.v.). In the 
5th century it was merely an arrangement whereby the people 
sitting as sworn juries ratified or annulled their own first decision 
in the Ecclesia. 

Revision of Laws. — In the 4lh century, the assembly annually, 
on the eleventh day of Ilccatombaeon (the first day of the 
official year), took a general vote on the laws, to decide whether 
revision w'as necessary'. I f the decision was in favour of alteration, 
it was open to any private citizen to put up notice of amendments. 
The Nomothetae, a panel selected by the Prytaneis from the 
Heliaea, heard arguments for and against the changes proposed 
and voted accordingly. Against all new laws so passed, there 
lay the Graphe ParanomSn. Thus the Nomothetae, not the 
Ecclesia, finally passed the law. 

Judicial Functions.— Ecclesia heard cases of Probolc 
and Eisangelia (see Greek Law). 'J'he Probolc was an action 
against sycophants and persons who had not kept their promises 
to the people, or had disturbed a public festival. The verdict 
went by show of hands, but no legal consequences ensued ; if 
the plaintiff demanded punishment he had to go to the Heliaea 
which were not at all bound by the previous vote in the Ecclesia. 
Cases of Eisangelia in which the penalty exceeded the legal 
competence of the council came before the Ecclesia in the form 
of a probouleuma. To prevent vexatious accusations, it was 
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(at some date unknown) decided that the accuser who failed 
to obtain one-fifth of the votes should be fined 1000 drachmas 
(£40). (For the procedure in case of Ostracism see that article.) 

Summary. — Thus it will be seen tliat the Ecclesia, with no 
formal organization^ had absolute power save for the Graphe 
Paranomon (which, therefore, constituted the dicasteries in one 
sense the sovereign power in the state). It dealt with all matters 
home and foreign. Every member could initiate legislation, 
and, as has been shown, the power of tlic council was merely 
formal. As against this it must be pointed out that it was 
by no means a representative assembly in practice. The phrase 
used to describe a very special assembly {KaraKXijTo^ eicKA^/fr/a) 
shows that ordinarily the country members did not attend 
(icaTaKttAetv always involving the idea of motion from a distance 
towards Athens), and Thucydides says that 5000 was the maxi- 
mum attendance, though it must be remembered that he is 
speaking of the time when the number of citizens had been much 
reduced owing to the plague and the Sicilian expedition. From 
this we understand the necessity of payment in the 4th century, 
although in that period the Ecclesia was supreme {Constitution 
of Athens y xli. 2). The functions of the Ecclesia thus differed 
in two fundamental respects from those which are in modern 
times associated with a popular assembly. ( i ) It did not exercise, 
at least in the period as to which we are best instructed, the power 
of law-making (vn/ioOttrLu) in the strict sense. It must be 
remembered, however, in qualification of this statement that it 
possessed the power of passing psephismata which would in many 
cases be regarded as law in the modern sense. (2) The Ecclesia 
was principally concerned with the supervision of administration. 
Much of what we regard as executive functions were discharged 
by the Ecclesia. 

Wilh this article compare tliosc^ on Solon ; Boulk , Areopagus ; 
Greek Law, and, for other ancient popular assemblies, Apella ; 
CoMTTTA. Soc also A. H. J. Greenidgo, Handbook of Greek Consti- 
tutional Tlisiory (i8<)6) ; Gilbert, Greek Constitutional Antiquities 
(trans. Brooks and Nicklin, 1895) ; Schdmann, De comitiis AthenieU' 
sium ; L. Schmidt, “ J.)e Atheniensis rcipublicao indole dcmocratica ’* 
in Tnd. Lect. (Marburg, 1865); J, W. Mc'adlam, lilcction by Lot at 
Athens (Cambridge, 1891 ). See also the histories of Greece by Meyer, 
Busolt, Grote, Evelyn Abbott, and J. E. Snndys’ edition of the Con- 
stitution of Athens (i8<)2) ; for a comparative study. K. A. Freeman. 
Comparative Politics, (J. M. M.) 

^ ECCLESI^TES (Heb. rhrxp^ Kohclet, ‘‘ Koheleth ” ; Sept. 
iKKXijtruurTys ; Jerome concionator\ one of the Wisdom Books 
of the Old Testament (see Wisdom Literature). The book, ns 
it stands, is a collection of the discourses, observations and 
aphorisms of a sage called Koheletli, a term the precise meaning 
of which is not certain. The Greek ecclesiasles means one who 
takes part in the deliberations of an assembly {ecclesia), a debater 
or speaker in an assembly (Plato, Gorffias, 452 e), and this is tlie 
general sense of the Hebrew word. Its form (singular feminine) 
has been supposed to be the adoption or imitation of the Arabic 
employment of a fern. sing, as the designation of a high official 
person, as is the case in the title cali^ (whence the rendering 
in the margin of the Revised Version, Great orator ”) ; but 
the adoption of an Arabic idiom is not probable. This usage is 
not Hebrew ; it is not found either in the Old Testament or in 
the later (Mishnaic) Hebrew. The form may have lieen suggested 
by that of the Hebrew word for “ wisdom. ” Koheleth, however, 
is employed in the book not as a title of wisdom (for “ wisdom ”” 
is never the speaker), but as the independent name of the sage. 
It is intended to represent him as a member of an assembly 
(AaAaZ)— not the Jewish congregation, but a body of students 
or inquirers, such as is referred to in xii. g-ii, a sort of collegium, 
of which he was the head ; and as instructor of this body 
he gives his criticism of life. The author logins, indeed, 
with identifying his sage with King Solomon (i. 12- ii. ii, 12/^); 
but he soon abandons this literary device, and speaks in his 
own name. The rendering “ preacher ” has a misleading 
connotation. 

In the book as we have it there is no orderly exposition of a 
theory ; it rather has the appearance of a collection of remarks 
jotted down by a pupil (somewhat after the manner of Xeno- 
phon’s Memorabilia), or of extracts from a sage’s notebook. It 


is, however, characterized throughout (except in some scribal 
additions) by a definite thought, and pervaded by a definite tone 
of feeling. The keynote is given in the classic phrase with which 
the discussion opens and with which it closes : “ Vanity of 
vanities {i.e, absolute vanity), all ^ is vanity ! ” Life, .says the 
author, has nothing of permanent value to offer. His attitude 
is one not of bitterness but of calm hopelessness, with an occa- 
sional tinge of disgust or contempt. He fancies that he has tried 
or observed eveiy’^thing in human experience, and his deliberate 
conclusion is that nothing is worth doing. He believes in an all- 
powerful l)ut indifferent God, and is himself an obser\'er of 
society, standing aloof from its passions and ambitions, and 
interested only in pointing out their emptiness. 

This general view is set forth in a number of particular 
observations. 

J. His fundamental proposition is that there is a fixed, 
unchangeable order in the world, a reign of inflexible law (i. 4-1 1, 
iii. i-ii, 14, 15, vii. 13, viii. 5-9) : natural phenomena, such as 
sunrise and sunset, recur ri?gularly ; for evcr>^ thing in human 
experience a time has been set ; birth and death, building up 
and destroying, laughing and weeping, silence and speech, love 
and hate, war and peace, are to be regarded not as utterances 
of a living, self-directing world, but as incidents in the work of a 
vast machine that rolls on for ever ; there is an endless repetition 
— nothing is new, nothing is lost ; if one thinks he has found 
something new, inquiry' shows that it was in existence long ago ; 
God, the author of all, seeks out the past in order to make it once 
more present ; it is impossible to add to or take from the content 
of the world, impossible to change the nature of things, to effect 
any radical bettemumt of life ; the result is unspeakable weari- 
ness — a depressing series of sights and sounds. No goal or 
purpose is discoverable in this eternal round ; if the sun rises 
and goes on liis journey thn)iigh the .sky, it is merely to come 
back to the place where he rose ; rivers flow for ever into the 
sea without filling it. To what end was the world created ? 
It is impossible to say. Such is Koheleth’s view of life, and it is 
obvious that such a conception of an aimless cosmos is thoroughly 
non-Jewlsh, if we may judge Jewish thought by the great body 
of the extant literature. 

2. Further, says Kohelclh, man is impelled to study the world, 
but under the condition that he shall never comprehend it 
(iii. IJ, vii. 23, 24, viii. 16, 17). As to the meaning of the 
IJebrew term o/am in iii. ii, there are various opinions, but 
“ world ” app)ears to be the rendering favoured l)y the con- 
nexion : “ God has made ever\'thing beautiful in its time, and 
has put the olam into men’s minds, yet so that they cannot under- 
stand His work ” : the olan/, tlie sum of phenomena, is God’s 
work. The word is not found in this sense elsewhere in the Old 
Testament, but it so occurs in the Mishna {Pirke Ahoih, iv. 7), 
and the vocabulary of Ecclesia.stes is admittedly similar to that 
of the Mishna. Only here in the Old 'I’estament does it stand 
as a simple isolated noun ; elsewhere it is the definition of a 
noun (in “ everlasting covenant,” 8:c.), or it is preceded by a 
preposition, in the phrases ” for ever,” “ of old,” or it stands 
alone (sing, or pliir.) in the same adverbial sense, “ for ever.” 
The word means first a remote fioint in past or future, then a 
future point without limit of time, then a period of history, and 
finally the world consiflered as a mass of human experiences 
(cf. amv). 'J’he renderings “ eternity ” and ” the future ” in 
the present passage are iinsatisfactorv \ the former has an 
inappropriate metaphysical connotation, and yields no distinct 
sense ; the latter does not suit the connexion, though there is 
reference to the future elsewhere (ix. i). (iofi, the text here 
declares, has made the world an oliject of man’s thought, yet 
so that man can never find out th(* work that God ha.s done 
(iii. ii). 'I’hc reference seems to be not so much to the variety 
and complexity of j)henomena as to the impossibility ol constru- 
ing them rationally or in such a way that man may fon^see and 
provide for his future. Man is in the clutches of fate (ix. 11, 12): 
there is no observable relation between exertion and result in 
life : the race is not to the swift nor the battle to the strong ; 

* The Hebrew has the definite article, '* the? whole,” to rrav. 
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success docs not attend wisdom^ knowledge and skill ; men are 
like fish taken in a net or birds caught in a snare. 

3. Human life^ Koheleth declares, is unsatisfying. He 

inquired, he says, into everything that is done by men under 
the sun (i. 12-16) : God h«^s inflicted on men a restless desire for 
movement and work,^ yet life is but a catalogue of fruitless 
struggles. He gives a number of illustrations. In his character 
of king he tried all the bodily pleasures of life (ii. i-ii) : he had 
houses, vineyards, gardens, parks, ponds, forests, servants, 
flocks and herds, treasures of gold and silver, singers, wives ; 
all these he set liimself to enjoy in a rational way — indeed, he 
found a certain pleasure in carrying out his designs, but, when all 
was doru!, he surveyed it only to see that it was weary and un- 
profitable. Dropping the role of Solomon and speaking as an 
observer of life, the author declares (iv. 4) that the struggle for 
success is the result of rivalry among men, which has no worthy 
outcome?. 'J’he .securing of riches is a fallacious achievement, 
for often wealth perishes by some accident (v. 13 f.), or its 
po.ssessor is unal)lc to enjoy it (vi. or he has no one to 

whom to leave it, and he cannot keep it — naked man comes into 
the world, nakecl he goes out. He does not consider the possi- 
bility of deriving enjoyment from wealth by helping the poor or 
encouraging learning (this latter, indeed, he looks on as vanity), 
and in general he recognizes no obligation on the part of a man 
to his felhjws. A noteworthy survival of an old belief is found 
in vi. 3 : tliough a man have the great good fortune to live long 
and to have rtiany children, yet, if he have not proper burial 
the blank darkness of an untimely birth is better than he : this 
latter is merely the negation of existence ; the former, it appears 
to be held, is positive misfortune, the loss of a desiral^le place in 
Slieol, though elsewhere (ix. 5) existence in Sheol is represented 
as tlie negation of real life. It is not necessary to supj?o.se that 
ilie writer has here any particular case in mind. 

If wealth be thus a vain thing, yet a .sage might be supposed 
to find satisfaction in wisdom, that is, practical good sense and 
sagacity ; but this also the author puts aside as bringing no 
lasting advantage, since a wise man must finally give up the fruit 
of his wisdom to someone else, w'ho may be a fool, and in any 
case the final result for both fools and wise men is the same — 
both are forgotten (ii. 12-23). A particular instance is mentioned 
(ix. 13-15) of a beleagured city sav<?d by a wdsc man ; but the 
man happened to be poor, and no one renii.-inbered him. The 
whole constitution of society, in fact, seems to the sage a lament- 
able thing : tlu? poor are oppressed, the earth is full of their cries, 
and there is no helper (iv. i) ; strange socud upheavals may be 
seen; the poor - .set in high places, the rich cast dow'n, slaves 
on honsrljack, princes on foot (x. 5-7). lie permits him.self a 
sweeping generalization (vii. 25-28) : human beings as a rule are 
bad : one may occiisionally find a good man, never a good 
woman - woman is a snare and a curse. He (or an editor) adds 
(vii. 29) that this condition of things is due to social development : 
man was created upright (Gen. i. 27 ; Enocli Ixix. ii), but in the 
c»)ur.se of history has introduced corrupting complications into 
lile. 

4. The natural outcome of these experiences of the author is 
that he cannot recognize a moral government of the world. 
He finds, like Job, that there are good men who die prematurely 
notwithstanding their goodness, and bad men who live long 
notwithstanding their badness (vii. 15), though long life, it is 
assumed, is oiu? of the groat l)lessings of man's lot ; and in 
general there is no moral discrimination in the fortunes of men 
(viii. 14, ix. 2). 

5. 'Fherc is no siicredncss or dignity in man or in human life : 
man has no pre-einincn<^e over beasts, seeing that he and they 
have the same final fate, die and pass into the dust, and no one 
knows what becomes of the spirit, whether in man’s c^ise it goes 
up to heaven, and in the case of beasts goes down into Sheol — 

^ In f.'ul, bn sii‘;.^osts, a curse, as in Gen. iii. 17-19, though witli 
a wider swee]) than that passage has in mind. 

* 'Iho iext has “ folly.'* hut the parallelism and v. 7 point to social, 
not intnlltH'tnal. conditions, and a slight change (isOD for ^ 30 a) gives 
the sense " pcxjr." 


death is practically the end-all ; and so poor a thing is life that 
the dead are to be considered more fortunate than the living, 
and more to be envied than cither class is he who never came 
into existence (iv. 2, 3). It is a special grievance that the wicked 
when they die arc buried with pomp and ceremony, while men 
who have acted well arc forgotten “ in the city (viii. 10). 

6. That the author does not believe in a happy or active future 
life appears in the passage (iv. 2, 3) quoted above. The old 
Hebrew view of the future excluded from Sheol the common 
activities of life and also the worship of the national god (Isa. 
xxxviii. 18) ; he goes even beyond this in his conception of the 
blankness of existence in the underworld. The living, he says, 
at least know' that they shall die, but the dead know' nothing — 
the memory of them, their love, liate and envy, perishes, they 
have no reward, no part in earthly life (ix. 5, 6); there is 
absolutely no knowledge and no work in Sheol (ix. 10). His 
conclusion is that men should do now' with all their might what 
they have to do ; the future of man’s vital part, the spirit, is 
wholly uncertain. 

7. His conception of God is in accord with these views. 
God for him is the creator and ruler of the world, but hardly 
more ; he is the master of a vast machine that grinds out human 
destinies witliout sympathy w^ith man and without visible 
regard for wliat man deems justice — a being to be acknowledged 
as lord, not one to be loved. There can thus be no social contact 
between man and God, no communion of .soul, no enthusia.sm 
of service. Moral conduct is to be regulated not by divine law 
(of this nothing is said) but by human experience. The author’s 
theism is cold, spiritless, without influence on life. 

If now the question be a.sked what purpose or aim a man can 
have, seeing that there is nothing of permanent value in human 
work, an answ'cr is given which recurs, like a refrain, from the 
beginning to the end of the book, and appears to be from the 
hand of the original author : after every description of the vanity 
of things comes the injunction to enjoy such pleasures as may fall 
to one's lot (ii. 24, 25, iii. 12, 13, 22, v. 18, 19, viii. 15, 
ix. 7-J0, xi. 7 xii. 7). Elsewhere (ii.), it is true, it is .said that 
there is no lasting satisfaction in pleasure ; but the sage may 
mean to point out that, though there is no permanent outcome 
to life, it is the part of common-sense to enjoy what one has. 
The opportunity and the power to enjoy are represented as being 
the gift of God ; but this statement is not out of accord w'ith 
the author’s general position, which is distinctly theistic. All the 
passages just cited, except the last (xi. 7-xii. 7), are simple and 
plain, but the bearing of the last is obscured by interpolations. 
()bviou.sly the purpose of the paragraph is to point out the 
wisdom of enjoying life in the time of youth while the physical 
powers are fresh and strong, and the impotency of old age has 
not yet crept in. Omitting xi. 8r, gb, loh, xii. i«, the passage 
will read : “ Life is pleasant in the bright sunshine — ^however 
long a man may live, he must be cheerful always, only remember- 
ing that dark da}'s will come. Let tlic young man enjoy all the 
pleasures of youth, putting away everything painful, before the 
time comes when his bodily powers decay and he can enjoy 
nothing.” To relieve the apparent Epicureanism of this passage, 
an editor has inserted reminders of the vanity of youthful 
pleasures, and admonitions to remember God and His judgment. 
The author, however, does not recommend dissipation, and does 
not mean to introduce a religious motive — ^hc offers simply a 
counsel of prudence. The exhortation to remember the Creator 
in the days of youth, though it is to be retained in the margin 
as a pious editorial addition, here interrupts the line of thought. 
In xii. la some critics propose to substitute for “ remember thy 
Creator ” the expression of xi. 9, “ let thy heart cheer thee ” ; 
but the repetition is improbable. Others would read : “ re- 
member thy cistern ” (Bickell), or “ thy w'ell ” (Haupt), that 
is, thy wife. The wife is so called in Prov. v. 1 5-19 in an elaborate 
poetical figure (tlie w'ife as a source of bodily pleasure), in which 
the reference is clear from the context ; hut tliere is no authority, 
in the Old Testament or in other literature of this period, for 

* The Septuagint has less well : “ They (the w'icked) arc praLsecl 
in the city.'* 
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taking the term as a simple prose designation of a wife. Nor 
would this reference to the wife be appropriate in the connexion, 
since the writer's purpose is simply to urge men to enjoy life 
while they can. Tlie paragraph (and the original book) concludes 
with a sustained and impressive figure, in which the failing body 
of the old man is compared to a house falling into decay : first, 
the bodily organs (xti. 3, 4a) : the keepers of tlie house (the arms 
and hands) tremble, the strong men (the legs and perhaps the 
backbone) are bent, the grinding women (the teeth) cease to 
work, those that look out of the windows (the eyes) are darkened, 
the street-doors are shut, the sound of the mill being low (ap- 
parently a summary' statement of the preceding details : com- 
munication with the outer world through the senses is cut off, 
tlie performance of bodily functions being feeble) ; the rest of 
V, 4 may refer to the old man’s inability to make or hear music : 
in the liouse there is no sound of birds ^ or of singers, there are 
none of the artistic delights of a well-to-do household ; further 
(v, 5tt) the inmates of the house fear dangers from all powerful 
things and persons (the old man is afraid of everything), the 
almond tree blossoms (perhaps the hair turns white). The two 
next clauses are obscure.- 'fhen conies the end : man goes to his 
everlasting home ; the dust (the liody) returns to the earth 
whence it came (Gen. ii. 7), and the breath of life, breathed by 
(iod into the body, returns to him who gave it. This last clause 
docs not affirm the immortality of the soul : it is simply an 
explanation of what becomes of the vital principle (the “ breath 
of life” of Gen. ii. 7); its positive assertion is not in accord 
with the doubt expressed in iii. 21 (“ who knows whether the 
spirit of man goes upward ? ”), and it seems to be from another 
hand than that of tlie author of the original book. 

There are other .sayings in the book that appear to be at 
variance with its fundamental thought. Wisdom is praised in a 
number of passages (iv. 13, vii. 5, 11, 12, 19, viii. 1, ix. 16, 17, 
X. 2, 3), though it is elsewhere denounced as worthless. It may 
be said that the author, while denying that wisdom (practical 
sagacity and level-headedness) can give permanent satisfaction, 
yet admits its practical value in the conduct of life. This may 
be so ; but it would be strange if a writer who could say, ‘‘ in 
much wisdom is much grief,” should deliberately laud wi.sdom. 
The question is not of great importiince and may be left un- 
decided. It may be added that there are in the book a number 
of aphorisms about fools (v. 3I4I, vii. 5, 6, x. 1-3, T2-15) quite 
in the style of the book of Proverbs, some of them contrasting 
the wise man and the fool ; these appear to be the insertions of 
an editor. Further, it may be concluded with n^sonable certainty 
that the passages that, affirm a moral government of the world arc 
additions liy pious editors who wished to bring the book into 
harmony with the orthodox thought of the time. Such asser- 
tions as those of ii. 26 (God gives joy to him who pleases him, 
and makes the sinner toil to lay up for the latter), viii, 12 (it 
shall be well with those that fear God, but not with the wicked), 
xii. 13 f. (man’s duty is simply to obey the commands of God, 
for (jod will bring everything into judgment) are irreconcilable 
with the oft-repeated .statement that there is no difference in 
the earthly lots of the righteous and the wicked, and no ethical 
life after death. 

Many practical admonitions and homely aphorisms are 
scattered through the book : iv. 5, quiet is a blessing ; iv. 9-12, 
two are better than one ; iv. 17 (Eng. v. 1), be reverent in visiting 
the house of God (the temple and the connected buildings)-— 

’ The clause is ol^scure ; literally “ ho (or. one) rises at (?) the j 
voic(r of the bird,” usually understood to refer to the old man’s j 
inability to sleep in the mornin;' ; but this is not a universal trait 
of old age, and besides, a reference to affairs in the house is to be 
expected ; the Hebrew construction also is of doubtful correctness. 
A change of the Hel>rew text seems nec(?ssary ; ]^ossil)ly w’e should 
read Jow is tlic voice,” instead of “ he rises up at 

the voice.” 

3 The second is perhaps to be read : ” the caper- berry blooms ” 
(white hair) ; usually ” llic caper-berry loses its appetizing 
power”; Eng. Auth. Vers, “desire shall fail” For the meaning 
of the word abyona (“caper-berry," not “desire” or “poverty”), 
see art. by G. F. Moore in Journ. of Bihl. Lit. x. i (Boston, Mass., 
1891). 
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to listen (to the service of song or the reading of Scripture) 
is better than to offer a foolish (thoughtless) sacrifice ; v. i 
(2), be sparing of words in addressing God ; v, 1-5 (2-6), pay 
your vows — do not say to the priest’s messenger tliat you made 
a mistake ; vii. 2-4, sorrow is better than mirth ; \'ii. 16-18, 
he not over-righteous (over-attentive to details of ritual and 
convention) or over-wicked (flagrantly neglectful of established 
beliefs and customs) ; here “ righteous ” and “ wicked ” appear 
to be technical terms designating two parties in tlie Jewish 
world of the 2nd and ist centuries B.c., the observers and the 
non-observers of the Jewish ritual law ; these parties represent 
in a general way the Pharisees and the Sadducef;s ; viii. 2-4, 
X. 20, it is well to obey kings and to l 3 e cautious in speaking 
about them, for there arc talebearers everywhere ; vii. 20, no 
man is free from sin ; vii. 21, do not listen to all that you may 
overhear, lest you hear yourself ill spoken of ; ix. 4, a living 
dog is better tlian a dead lion ; xi. i -h, show prudence and 
decision in business ; do not set all your goods on one venture ; 
act promptly and hope for the best. At the close of tlie book 
(xii. 9-12) tlicre are two observations that apiiear to be editorial 
recommendations and cautions. First, Kohelelh is endorsed 
as an industrious, discriminating and instructive writer. 
Possibly this is in reply to olijcetions that harl been made to 
what he had written. There follows an obscure pas.sagc* { v . .11) 
which seems to be meant as a commendation of the leaching 
of the sages in general : their words are .said to he like goads 
(inciting to action) and like nails driven in a building (giving 
firmness to character); they issue from masters of a.sseml)lics,** 
heads of academies (but not of the Sanliedrin). 'I'Ik! succeeding 
clause “ they are given from otic sltephe.rd ” may refer to a 
collection or revision by one auLhoritativi^ person, but its rele- 
vancy is not obvious. J’hc ‘‘shepherd’’ cannot he (mxJ (Gen. 
xli.x. 24; Ps. x.\.iii. j); the poetical use of the word would not he 
ap|)ropriatc here. The clause is ptissihly a gloss, a comment 
on the preceding expression. A i.aution against certain books 
is added (z». 12), probaltly works then considered harmful 
(|)erhaps philosophic treatises), of which, however, nolliing 
fiirthcr is known. 

Compf^sitiou of the Tiooh.~~^{ the analvsis given above is 
correct, the hook is not a unit ; it contains passages mutually 
contradictory and not harmonizable. Various attempts have 
been made U) establish its unity. 'I'lie hy])ot.lM'sis of “ two 
voices ” is now generally abaTuloned ; there is no indication of 
a debate, of affirmations and re.spon.ses. A more ])lausible 
theory is that the author is an horjesl thinker, a keen obsen cr 
and critic of life, who .sees that the world is full of mi.serie.s and 
unsolved problems, rtigards as futile the attemj>ls of his time 
to demonstrate an ethically active future life, and, recognizing 
a divine author of all, holds that the only w'ise cour..e for men 
is to abandon the attenijit to get full satisfaction out of the 
struggle for pleasure, riehes and wisdom, and to content them- 
selves with making the best of what they have. 'I’his conception 
of him is largely true, as is pointed out above, bul it does not 
harmonize the contradictions of the book, llie discrepancies 
betw^een the [>iety of soitjc pas.sages and the emoti()nal indiffer 
dice toward (h)d shown in others. Other of the Ifiblic al Wisdom 

books (Job, Proverbs) are compilations why not this ? It is 

not necessary to multiply authors, as is done, for example, by 
Siegfried, wdio suppo.sos four princlp.i! writers (a j)essiinistic 
philosopher, an Epicurean glossator, a .sage who upliolds the 
value of wisdom, and an orthodox editor) besides a number of 
annotators ; it is sufficient to as.siime thiit .several conservative 
scribes have made short jidditions to the original work. Nor is 
it w'orlh while to attempt a logical (3r symmetrical arrangement 
of the material. It has been .surmi.sed ()>y iJickell) that 1 lie sheets 
of the original codex became disarranged and were n;;i.rr:iriged 
incorrectly ; ■* by other critics portions of the hook are I ransferred 

* This is tlio Tiilmudic iindr-rslaiuliiig ot the lf(‘])n:w expiyssion 
(Joriis. Sanlied. lo, zHa. cf. SiiiilK-d. iia ; sr-tr Fcf Jus. xxxix. j). 
Then- is no "ootl aiilljority for Ihf lonfhrrings “ i:oll'*cturs of maxims,'’ 

“ collw lions of maxims.” 

■* It is not certain tliat llie codex form wm*- in nsc in Palestine 
or in Egypt as early as the 2nd 01 the 1st century c*.c. 
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hither and thither ; in all cases the critic is guided in these 
changes by what he conceives to have been the original form of 
the book. But it is more probable that we have it in the form 
in which it grew up — a series of observations by the original 
author with interspersed editorial remarks ; and it is better to 
preserve the existing form as giving a record of the process 
of growth. 

Date, — As to the date of the book, though there are still 
differences of opinion among scholars, there is a gradual approach 
to a consensus. The Solomonic authorship has long since l)een 
given up : the historical setting of the work and its atmosphere — 
the silent assumption of monotheism and monogamy, the non* 
national tone, the attitude towards kings and people, the picture 
of a complicated social life, the strain of philosophic reflection — 
are wholly at variance with what is known of the loth century 
B.c. and with the Hebrew literature down to the 5th 01 4th 
centur)” is.c. The introduction of Solomon, the ideal of wisdom, 
is a literary device of the later time, and probably deceived 
nobody. The decisive considerations for the determination of 
the date are the language, the historical background and the 
thought. The language l)elongs to the post-classical period of 
Hebrew. The numerous Aramaisms point to a time certainly 
not earlier than the 4th century b.c., and probably (though the 
history of the penetration of Aramaic into Hebrew speech is 
not definitely known) not earlier than the 3rd century. More 
than this, there are many resemblances between the dialect of 
Kohcleth and that of Mishna. Not only are new words employed, 
and old words in new significations, but the grammatical 
structure has a modern stamp — some phrases have the appear- 
ance t>f having been translated out of Aramaic into Hebrew. 
By about the beginning of our era the Jews had given up Hebrew 
and wrote in Aramaic ; the process of expulsion had L)een going 
on, doubtless, for some time ; but comparison with the later 
extant literature {Chronicles^ the Hebrew Erclcsiasticus or 
Ben-Sira, Esther) makes it improbable that such Hebrew as 
that of kohcleth would have been written cjirlier than the 
2nd centiir\' n.r. (for details see Driver’s Introduction), 'fhe 
general historical situation, also, presupposed or referred to, is 
that of the period from the year 200 n.r. to the beginning of our 
era ; in particular, the familiar references to kings as a part of 
the social system, and to social dislocations (servants and princes 
clianging places, x. 7), suggest the troublous time of the later 
(ireek and the Maccabean rulers, of which the history of Josephus 
gives a good picture. 

The conception of the world and of human life as controlled 
by natural law, a naturalistic cosmos, is alien not only to the 
prophetic and liturgical Hebrew literature but also to Hebrew 
thought in general. Whether borrowed or not, it must be late ; 
and its resemblance to Greek ideas suggests Greek influence. 
The supposition of such influence is favoured by some critics 
(1 yler, Plumptre, Palm, Siegfried, Cheync in his Jewish Religious 
Life after the Exile, and others), rejected by some (Zeller, Renan, 
Kleinert and others). This disagreement comes largely from 
the attempts made to find definitely expressed Greek philo- 
sophical dogmas in the book; such formulas it has not, but 
the general air of Greek reflection seems unmistakable. The 
scepticism of Koheleth differs from that of Job in quality and 
scope : it is deliberate and calm, not wrung out by personal 
suffering ; and it ndates to the whole course and constitution 
of nature, not merely to the injustices of fortune. Such a con- 
ception has a Greek tinge, and would be found in Jewish circles, 
probably, not before the 2nd century n.c. 

A precise indication of date has been sought in certain supposed 
references or allusions to historical facts. The mention of persons 
who do not sacrifice or take oaths (ix. 2) is held by some to point 
to the Essenes ; if this I'm; so, it is not chronologically precise, 
since we have not the means of determining the beginning of 
the njovement of thought that issued in Essenisin. So also the 
coincidences of thought with Ben-Sira (Kcclesiasticus) are not 
decisive : cf, iii. 14 with B.S. xviii. 6 ; v. 2-6 (3-7) with B,S. 
xxxiv. 1-7 ; vii. ig with B.S. xxxvii. 14 ; x. 8 with B.S. xxvii. 
26« ; xi. 10 with B.S. xxx. 21 ; xii. 10, 11 with B.S. xxxix. 2 ff. ; 


xii. 13 with B.S. xliii. 27 ; if there be borrowing in these passages, 
it is not clear on which side it lies ; and it is not certain that there 
is borrowing — ^the thoughts may have been taken independently 
by the two authors from the same source. In any case, since 
Ben-Sira belongs to about 180 b.c., the date of Koheleth, so 
far as the.se coincidences indicate it, would not be far from 
200 B.c. The contrast made in x. 16 f. between a king who is 
a boy and one who is of noble birth may allude to historical 
persons. The antithesis is not exact ; we expect either “ boy 
and mature man ” or “ low-born and high-born.” The “ child ” 
might be Anliochus V. (164 b.c.), or Ptolemy V., Epiphanes 
(204 B.C.), but the reference is too general to be decisive. The 
text of the obscure passage iv. 13-16 is in bad condition, and 
it is only by considerable changes that a clear meaning can be 
got from it. The two personages — the “ old and foolish king ” 
and the ” poor and wise youth ” — have been supposed (by 
Winckler) to be Antiochus Epiphanes (175-164 B.c.) and 
Demetrius (162-150 b.c.), or (by Haupt) Antiochus and the 
impostor Alexander Balas (150-146 b.c.), or (by others) 
Demetrius and Alexander ; in favour of Alexander as the 
“ youth ” it may be said that he was of oKscure origin, was at 
first popular, and was later abandoned by his friends. Such 
identifications, however, do not fix the date of the book pre- 
cisely ; the author may have referred to events that happened 
before his time. The reign of Herod, a period of despotism and 
terror, and of strife between Jewish religious parties, is preferred 
by some scholars (Gratz, ('heyne and others) as best answering 
to the social situation depicted in the book, while still others 
(as Renan) decide for the reign of Alexander Jannaeus (104 
78 B.C.). The data are not numerous and distinct enough to 
settle the question beyond determining general limits : for 
reasons given above the l.^ook can hardly have been composed 
liefore about 200 B.c., and if, as is probable, a Septiiagint trans- 
lation of it was made (though the present Septuagint text 
.shows the influence of Aquila), it is to be put earlier than 50 B.c. 
Probably also, its different parts arc of different dates. 

Of the author nothing is knowm beyond the obvious fact that 
he was a man of wide observation and philosophic thought, of 
the Sadducean type in religion, but non- Jewish in his attitude 
toward life. He was, doubtless, a man of high standing, but 
neither a king nor a high-priest, certainly not the apostate priest 

Alcimus (i Macc. vii. ix.) ; nor was he necessarily a physician - 

there are no details in ch. xii. or elsewhere that any man of good 
intelligence might not know. The book is written in prose, some 
of which is rhythmical, with bits of verse here and there : thus 
i. 2-ji is balanced prose, 12-14 plain prose, 15 a couplet, i. ifi- ii. 
25 simple prose, vii. contains a number of poetical aphorisms, 
and so on. Some of the verses are apparently from the author, 
some from editors. 

The fortunes of the book are not known in detail, but it is clear 
that its merciless criticism of life and its literary charm made it 
popular, w'hilc its scepticism excited the apprehensions of pious 
conservatives. Possibly the Wisdom of Solomon {c. 50 b.c.) was 
written partly as a reply to it. The claim of sacredness made for 
it was warmly contested by some Jewish scholars. In spite of 
the relief afforded by orthodox additions, it was urged that 
its Epicurean sentiments contradicted the Torah and favoured 
heresy. Finally, by some process of reasoning not fully recorded, 
the difficulties were set aside and the book was received into the 
sacred canon ; Jerome (on Eccl. xii. 13, 14) declares that the 
decisive fact was the orthodox statement at the end of the 
book: the one important thing is to fear God and keep His 
commandments. 7'he probability is that the book had received 
the stamp of popular approbation before the end of the ist 
century of our era, and the leading men did not dare to reject it. 
It is not certain that it is quoted in the New Testament, but it 
appears to be included in Josephus’ list of sacred books. 

LiTivKATURE. For thc older works see Zockler (in Lange’s Coww.); 
for Jowi.sli commentaries see Zedner, Cat. of Heb. books in Lihry. of 
Brit. Mus. (1867), and for the history of the interpretations, C. D, 
Ginsbiirg, Coheleth (1861). Introductions of A. Kuenen. S. R. Driver, 
(ornhill, Konig. Articles in Hcrzog-Hauck, Realencykl. (by P. 
Kleinert); Hastings. Diet. Bible (by S. Pcakcl; T. K. C'hcyne, 
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Etnycl. Bihl. (byA.B. Davidson); Jew, EncycL (by D. S. MarpUouth). 
Commentaries : F. Hitzig (1847) ; C. D. Ginsburg (1861) ; H. Gratz 
(1871) ; Tyler (1874) ; Dclitzsch (1875) ; E. H. Plumptre (1881) ; 
C. H. H. Wright (1883) ; Nowack. revision of Hitzig (1883) ; Volck 
^in Strack 11. Zockler’s Kuregef. Komm., 1889); Wildcboer (in 
Marti’s Kurzer Hand-Comm,, 1898) ; C. Siegfried (in W. Nowack *s 
Hnfidkomm., 1898) ; Oort (in Dc Oude Test., 1899). Other works: 
C. Taylor, Dirge of Kok. (1874) ; Wiinschc, Midrash on Koh. (in 
his Bihlioth. rabbin., 1880) ; E. Renan, L'EccUsiaste (1882) ; Bickcll, 
Der Prediger (1884) and Kohel.-Vntersuchungen (188O ; Engl, by 
E. |. Dillon, Sceptics of Old Test., 1895) ; Schiller, Das Buck Kok. 
nach d. Auffass. d. Weisen d. Talmuds, &c. (1884) ; A. Palm, Qoh. u. 
d. nach-aristotel. Philosophic (1885) and Die Qoh. -Lit. (1886); 
E. nieiderer, Die Phil. d. Heraklit, <ftc. (1886) ; Cheyne, Job and 
.Solomon (1887) and Jew. Relig. Life, &c. (1898) ; W. Euringer, 
Der Masorahiext d. Koh. (1890) ; W. T. Davison, Wisdom-Lit. of Old 
Test. (1894) ; IT. Winckler, in his Altoricnt. Forschungen (1898) ; 
J. F. Genimg, of Koh. (Boston. Mass., ic>o4) ; P. Haiipt, 

Ecclesiastes (Baltimore, 1905). The rabbinical discussions of the 
book arc mentioned in Shabhath, ^oh \ Megilla, ya\ Eduyoth, v. 3; 
Mishna Yadaim, iii. 5, iv. 6 ; Midrash Kohelcth (on xi. 9), A both 
d' Pah. Nathan, i. (C. H. T.*) 

ECCLESIASTICAL COMMISSIONERS, in England, a body 
corporate, whose full title is “ Ecclesiastical and Church Estates 
Commissioners for England,” invested with very important 
I)o\vers, under the operation of which extensive changes have been 
made in the distribution of the revenues of the Established 
Church. Their appointment was one of the results of the vigorous 
movements for the reform of public institutions which followed 
the Reform Act of 1 832. In 1835 two commissions were appointed 
“ to consider the state of the several dioceses of England and 
Wales, with reference to the amount of their revenues and the 
more equal distribution of episcopal duties, and the prevention 
of the necessity of attaching by cotnmendam to bishoprics 
certain ])enefices with cure of souls ; and to consider also the 
stale of the several cathedral and collegiate churches in England 
and Wales, with a view to the suggestion of such measures as 
might render them conducive to the efficiency of the established 
church, and to provide for the best mode of providing for the cure 
of souls, with special reference to the residence of the clcrg}'' on 
their respective benefices.” And it was enacted by an act of 
1835 that during the existence of tlie commission tlie profits of 
dignities and benefices without cure of souls becoming vacant 
should be paid over to the treasurer of Queen Anne's Bounty. 
In consequence of the recommendation of these commissioners, 
a permanent commission was appointed by the Eccle.siastical 
Commissioners Act 1836 for the purpose of preparing and laying 
before the king in council such schemes as sliould appear to them 
to be best adapted for carrying into effect the alterations suggested 
in the report of the original commission and recited in the ad. 
The new commission was constituted a corporation with power 
to purchase and hold lands for the purposes of the act, notwith- 
standing the statutes of mortmain. The first members of the 
commission were the two archbishops and three bishops, the lord 
chancellor and the principal officers of state, and three laymen 
named in the act. 

The constitution of the commission was amended by the 
Ecclesiastical Commissioners Act 1840 and subsequent acts, and 
now consists of the two archbishops, all the bishops, the deans of 
Canterbury, St raul’s and Westminster, the lord chancellor, the 
lord president of the council, the first lord of the treasury, the 
chancellor of the exchequer, the home secretary, the lord chief 
justice, the master of the rolls, two judges of the admiralty 
division, and certain laymen appointed by the crown and by the 
archbishop of Canterbury. The lay commissioners are required 
to be “ members of the Church of England, and to subscril^e a 
declaration to that effect.” 'Che crown also appoints two laymen 
as church estates commissioners, and the archbishop of ('antcr- 
bury one. These three are the joint treasurers of the commission, 
and constitute, along with two members appoint'd by the com- 
mission, the church estates committee, charged with all business 
relating to the sale, purchase, exchange, letting or management 
of any lands, tithes or hereditaments. The commission has 
power to make inquiries and examine witnesses on oath. Five 
commissioners are a quorum for the transaction of business, 
provided two of them are church estates commissioners ; two 


ecclesiastical commissioners at least must be present at any 
proceeding under the common seal, and if only two are present 
they can demand its postponement to a subsequent meeting. 
I'he schemes of the commission having, after due notice to 
persons affected thereby, been laid before the king in council, may 
be ratified by orders, specifying the times when they shall Uike 
effect, and such orders when published in the Loftdon Gazette 
have the same force and effect as acts of parliament. 

The rccoinmeiidaiions of the eoiiiniission recited in the act of 
1836 are too numerous lo be given here. 'I hey include an irxtensivc 
rearrangement of the dioceses, eqnaliziition of episcopal income, 
providing residences, &c. By the act ot 1840 the fourth report of the 
original commissioners, dealing chiefly with cathetlral and collegiate 
churches, was earned into elTect, a large number of canonries being 
susi^ended, and sinecure benefices and dignities suppressed. 

The emoluments of these siippressi-d or sus])ended oftices, and the 
surplus income of the episcopal sees, constitute tlie fund at the 
disposal of the comiuissioners. By an act of iSoo. on the avoidance 
of any bishopric or archbishopric, all the land and emoluments of 
the see, except the })atronage anil lands attuclied lo Iioii.ses of 
residence, bi'come, by order in coimcil, vested in the commissioners, 
who may. however, reassign to the see so much of the land as may 
be .sutiticient to secure the net annual income named for it by statute or 
order. All the profits and emoluments of the susjieiuied caiionries, iVe.. 
pciss over to t he commissioners, as well as the separalir estates of those 
deaneries and canonries which are not suspended. Out of this fund 
thi^ expenses of flu* commission are to be paid, and the residue is to 
be devoted to increasing the elhciency of the chiireh hv the augmen- 
tation of the smaller bishoprics anil of jioor livings, the endowment 
of new churches, ami employment of additional ministers. 

The substitution of one ciuitral corporation for the many local and 
independent corporations of the chiircli, so far at least as the managi?- 
ment ot ]»roperty is concerned, was a constitutional change of great 
importance, ami the eftect of it umloulitedly was to corn-ct the 
auoiiialous lUstribulioii of I'cclirsiaslical revenues by equalizing 
incomes and abolishing sinecures. ;\t the same time it was regardeil 
as having made a serious briiach in the legal tlieory of ecclesiastical 
projierty. “ TJie important principle,” says Cripps, ” on which the 
inviolability of the cJiurch establishment depends, that the church 
generally jiossesscs no ])roperty as a corporation, or which is applic- 
able to general jiiirposes, but that such particular ecclesia.slical 
corporation, whether aggnrgate or sole, has its projn.Tty separate, 
distinct and inalienable, according to the intention of the original 
endowment, was given uj) without an effort to defend it ” (Law 
Pclating to the Church ami Clergy, j). 40). 

ECCLESIASTICAL JURISDICTION. J’his phr.i.se in its pri- 
mary sense imports not jurisdietion over e(‘elesiasti<\s, but juris- 
diction exerciseil by ecclesiastics over ot her ecclcsiast ics and over 
the laity. “ Jurisdiction " is a word liorrowed from the jurists 
which has acquired a wide extension in tlieolog\'^, wlierein, for 
example, it is frequently used in contradistinction lo order,” 
lo express the right to administer .sacraments as something 
superadded lo the pmver to celebrate them. So it is used to 
express the Icrrilorial or other limits of ecclesiastical, executive 
or legislative authority. Here it is used, in the Jiinited sense 
defined by an American Court, as “ the authority by which 
judicial officers take cognizance of and decide causes.” 

Such authority in the minds of lay Roman lawyers who first 
u.sed this word “ jurisdiction ” was essentially temporal in its 
origin and in its sphere. 'I’lie Christian ('hurcii Irans- or/jr/n of 
ferred the notion to the spiritual domain as part of eccieglas^ 
the general idea of a Kingdom of God correlative, on ticatjuriB^ 
the spiritual side of man upon earth, to the powers, 
also ordained of (iod, who had dominion over his tem- 
poral estate (sec (!anon Law). As the f'hurch in the earliest 
ages had executive and legislative; powiT in its owm spiritual 
sphere, so also it had “ judicial officers,” “ taking cognizance of 
and deciding causes.” Only before its union with the State, its 
power in this direction, as in others, was merely over the spirits 
of men. ('oercive temporal aiilhority over their bodies or estates 
could only be given by concession from the 1.eniporal prince. 
Moreover, even spiritual authority over members of the Cluircli, 
i.e. baptized persons, could not be exclu.si\ ely claimed as of right 
by the Church tribunals, if the sulqect matter of the cause were 
purely temporal. On the other hand, it is clear that «r// the 
faithful were subject to these courts (when acting within their 
own sphere), and that, in the earliest limes, no distinction was 
made in this respect between clergy and laity. 

The fundamental principle of cccle.siaslical jurisdiction with its 
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“ sanction of excommunication will be found in Christ’s words 
in Matt, xviii. 15-18. A very early example of criminal spiritual 
jurisdiction exercised by St J^aiil is found in the case of the in- 
cestuous Corinthian (1 Cor. v.). We find later the same apostle 
exercising like jurisdiction in the cause of Hymenaeus and 
Alexander (1 Tim. i. 20). After the time of the Apostles, we 
find this criminal jurisdiction exercised by the bishops individu- 
ally over their respective “ subjects ’’-“doubtless with the advice 
of their presbyters according to the precept of St Ignatius 
(c, no). As neighbouring dioceses coalesced into “provinces*' 
and provinces into larger districts (corresponding to the civil 
“ dioceses ” of the later Roman Kmy)ire), t’ne provincial synods of 
bishops and the synods of the larger districts acquired a criminal 
jurisdiction, still purely spiritual, of their own. At first this was 
“ originjil ” and mainly (although not exclusively) over bishops 
(of the province or larg(;r district). The beginnings of an 
appellaf(? jurisdiction in the cases of clerics and laymen may be 
traced lieiore the conversion of the Emi)ire. The bishop over 
whom the synod of neighbouring bishops had exercised jurisdic- 
tion had !U) formal rigid, of appeal ; but sometimes bishops in 
other parts of the ('hurch would refuse to acknowledge the loc.al 
synodical sentence and would communicate with a bishop whom 
they deemed unjustly deposed. The theory, as expressed in 
legal plmise by Si Cyprian in the ^rd century, was that the 
apostolic power of delegated sovereignty from the Lord, alike 
legislative and judicial, was held in joint-tenancy by the whole 
body of Catholic bishops. In both capacities, however, a certain 
undefiruMl pre-eminence w'as conceded to the occupants of 
“ Apostolic ” sees, /.c. sees traditionally founded by Apostles, or 
of .s('es with a special secular position. 

Even before the edict of Milan, at least as early as the latter 
hall of tlie ^rd century, the spiritual sentences of deposition 
from offit'c had sometimes indirect temporal consequences 
recognized by the secular courts. 1’he classical example is the 
case of I’aul of Samosata, bishop of Antioch. It would seem 
that, in tlie intervals of persecution, some rights of f)roperty 
were n^cognized in the ('hristian ('hurch and its otTicers ; although 
the (’hurch was an illegal society. After some previous abortive 
trials, I’aiil of Samosata was deposed and excommunicated, in 
2 (k), by a great synod of the Antiochene; district. Paul, notwith- 
standing his de]K).sition, kept possession of the episcopal residence. 
'J'he local church sought recovery of it before the tribunals of 
the Em])ire. 'Fhe judii:ial authorities requested a rescript from 
the emperor Aiirelian for the decision of tlie cause. Aureliaii 
referriMl the matter to the bishop of Rome and the bishops of 
Italy, who gave th(*ir award in favour of the .Antiochene (Thiirch. 

Side by side with this which >ve may call criminal jurisdiction 
— none the less real or coen'ive because its sanctions were purely 
Temporal i»I''rilual — there grew up a quasi-jurisdiction in cau.ses 
lurisaiv entirely temporal, based ui)on the free consent of the 
tioa of the lYJxUva to acccpt the arbitration of the lushop. This j 
Church, syjjtcm had also its roots in the New Testament (se(‘ 
Matt, xviii. 15-17 and 1 ('or. vi. j-8). In the matter of 
criminal jurisdiction we paused for a moment at the edict of 
Milan : but we may at once trace this second or civil branch of 
episcojxil judicature or quasi-judicature down as far as the reign 
of ( 'liaiiemagne, when it underwent a fundamental change, and 
bec^ame, if eilhn litigant once chose, no longer a matter of 
consent but of right. 

('onstantine decreed that judgment in causes might be passed 
by bishops when litigants preferred their adjudication to that 
of the secular courts (see his epistle to the Nnmidian bishops and 
Cod. Theodos, Tit. de Episcopis). 'J'he episcopal judgment w’as 
to be etjuivalent to that of the emperor and irreversible, and the 
civil authorities were to see to its execution. Saints Ambrose 
and Augustine l.)oth spent days in deciding temporal causes, 
llonorius, in the West, at the end of the 4th century, made a 
constitution providing that if any desired to litigate l)efore the 
bishops they should not be forbidden, but that in civil matters 
the prelates should render judgment in the manner of arbitrators 
by consent (Cod. i, Tit. iv.). Where the faithful had had recourse 
to the bishop, no appeal was to bi? allowed, and the judges were 


to command execution of the episcopal decree. A quarter of a 
century later, however, Valentinian 111 . in the West expressly 
provided that bishops were not to be permitted to be judges 
(that is, of course, in temporal causes), save by the consent of the 
parties. This legislation was, substantially, adopted by J ustinian. 

On the revival of the Western Empire, however, Cliarlemagne, 
in the beginning of the 9th century, under the mistaken belief 
that he was following the authority of Constantine I. and 
Theodosius I., took a great step forward, by w'hich the bishop 
ceased to be a mere legally indicated arbitrator by consent in 
secular causes, and became a real judge. By a capitulary he 
provided that cither litigant, without the consent of the other 
party, and not only at the beginning of a suit but at any time 
during its continuance, might take the cause from lay cognizance 
and transfer it to the bishop’s tribunal. He re-enacted the 
prohibition of appeal. 

It should be remembered that, from the latter part of the 
3rd century, the leading bishops had generally been trained in 
secular learning. St ('yprian, St Ambrose and St Augustine, St 
Paulinus of Nola and St John ('hrysostom had practised law 
as tea(;hcrs or advocates. St Ambrose and St Paiilinus bad even 
held high administrative and judicial offices. 

To return to the evolution of ecclesiastical jurisdiction from 
the time of Constantine. With the “ Nicene period ” came a 
great development on the criminal side. A /foman 

begins to be formed, and the secular arm supports rmp/fv 
the decrees of the Church. 'J’he first trace of system 
is in the limited right of appeal given l)y the first 
t)ecuinenic,iil council of Nicaea and its provision that episcopal 
sentences or those of provincial synods on appeal were to be 
recognized throughout the world. 'J'he fifth canon provides 
that tliose*, whether clerics or laymen, wlio are cut off from com- 
munion in any particular province are not to be admitted 
thereto elsewhere. Still examination must be bad whether 
persons have been expelled from the congregation by any 
episcopal sniall-rnindedn('ss (fUKpoif^vxi'o), or contentious spirit, 
or siichdike harshness (dy^ta). That this may be conveniently 
incpiired into, .synods are to be held, three in every year, in each 
province, and questions of this kind examined. There is to be no 
“ stay of cxecnlion ” ; the episcopal sentence is to prevail until 
the provincial synod otherwise decide. Il will be noticcid that 
as yet no provision is made for appeals by bishops from prov incial 
synods sitting in first instance. 

'J’he edicts of Milan had only admitted the ('hristian ('hurch 
among the number of lawful religions ; but the tendency (except 
in the time of Julian) was towards making it the only lawful 
religion. Hence the practice, immediately after Nicaea 1 ., of 
superadding banishment by the emperor to synodical condemna- 
tion. 'J’he dogmatic decrees of Nicaea J. were at once enforced 
ifi this temporal manner. On the other hand, the Arian reaction 
at court worked its objects (see Pusey, Councils of the Church) 
by using the criminal spiritual jurisdiction of .synods against the 
Catholics — often packing the synods for the purpose. 'I'hc acts 
of councils of this age are full of the trials of bishops not only for 
heresy but for immorality and common law crimes. Tlie accusa- 
tions are frequently unfounded ; but the trials are already 
conducted in a certain regular forensic form, 'fhe secular 
authorities follow the precedent of Nicaea 1 . and interv^ene to 
supplement the spiritual sentence by administrative penalties. 
Sometimes an imperial officer of high rank (as, e.g. a “ count ’’) 
is present at the synod, as an assessor to maintain order and 
advise upon points of procedure. Leading examples may be 
found in the various prosecutions of St Athanasius, in whose 
case also there is the germ of an appeal, tanquam ab ahusu. It 
lias been contended that, according to later and more formulated 
jurisprudence, such an appeal w'ould have lain, since the trial 
at Tyre was not concerned with purely spiritual matters (see 
the case in Hefele, Councils, in loc.). 

The trial of St Athanasius led to extensions of the right of 
appeal. This was favoured by the development of the greater 
secs into positions of great administrative dignity, shortly to 
be called “ patriarchal.” A synod was held at Rome, attended 
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by bishops from various regions, which reversed the original 
judgment of the synod of Tyre which had condemned Athanasius. 
A much larger synod at Antioch, gathered only from the East, 
on the otlicr liand, confinned that judgment. This last synod 
did someth ir^ to systematize the criminal procedure of the 
Church, and its legislation has been always received. 

This legislation marks another step forward. Deposition of 
a bishop by a synod, or of a priest or deacon by his bishop, is to 
take effect even pending an appeal, and a cleric continuing his 
functions after sentence in first iiistarw^e is to lose all right of 
appeal. The appeal given by Nicaea 1 . to clerics and laymen 
from episcopal excommunications is extended. The synod may 
restore them if convinced of the justice of their cause (and not 
merely in cases of dijS(a), A bishop may appeal to a great 
assembly of bishops. Any bishop, priest or deacon “ importun* 
ing the emperor, instead of exerting his right of appeal to 
synods, is to lose all right of appeal and never to lie restored or 
pardoned. If a provincial synod be divided as to the guilt of a 
iiishop, the metropolitan is to ('onvene bishops from the neigh- 
bouring provinces to decide the cause jointly with tJie bishops of 
the original province. 

A few years later, in 347, the council of Sardica, a council of 
practically the whole West save Africa, reversed Tyre and 
acquitted St Athanasius after a full judicial inquiry. 'I'his 
council endeavoured to set up a system of appeals in the case of 
bishops, in which the sec of Rome was mad(^ to play a great part. 
“ Out of honour to the memory of St Peter,’* a condemned 
bishop may ask the intervention of Rottic. J f this be done, the 
.synod of first instance is to send letters to Julius, bisliop of 
R()Tnt\ If that prelate think the cause shoiilci be heard again, 
he is to appoint judges ; if otherwise, the original judgmeiiL 
is to he confirmed. Pending ap[)eal, the appellant's see is not 
to be filled up. The judges af)p(nnted by the bisliop of Ronn? 
to hear tlie apjx^al are t(.) be from the neigldmuring provinces. 
Tilt; appellant may, however, request tliat l)isho[) Lo sentl priests 
from his side; to sit with the synod of appeal. If such pri(;sts arc 
sent, they are to preside in the court of appe.iil. 'J'hese canons 
were always repudiated in the luist, and when, sixty years 
afterwards, tiny were, for the first time, heard of in Africa, they 
we;re ref)udiated there also. 

A rescript of Gratian irj 378 empowered the liishop of Rome 
to judge bishofis with the assistance of six or seven othc;r bishops 
or, in the case of a metropolitan, of fifteen comprovincial bishops. 
A bishop refusing to come to Rome was to l)c brought there by 
the civil power. 'Fhc rescript, however, was not incorporated in 
the ( ‘odes and perhaps w'as only a tcjiiporarv measure. 

Tlie tenilcncy to give pre-eminence to Rome appears again 
in an imperial letter to St Flavian, who, in the judgment of the 
Fast, was bishop of Antioch, but who was rejected l)y the West 
and Egypt, sununoning him lo Rome to be there judgcfl by the 
bishops of the imperial (;ity — a siiminoos whith St Flavian did 
noL obey ('I'iUemont, Af/nn, Ecc.), in .Africa in the l^eginning of 
the 5th century Apiarius, a priest who had been, deposed by the 
bishop of Sicca for immorality, and whose deposition had been 
affirmed by the “ provincial synod,” instc:ul of further appealing 
to a general synod of Africa, carried his appeal lo Pope Zosimus. 
The pope received the appeal, absolved him and restored him to 
the rank of priest, and S(;nt a bishop and tw'o priests as legates 
to Africa with instructions to them lo hear the cause of Apiarius 
anew and for execailion of their sentence to crave the prefect’s 
aid ; moreover, they were to summon the bishop of Sicca to 
Rome and to excommunicate him, unless he should amend 
those things which the legates deemed wrong. Tlie upshot of a 
long conflict was that the papal claim to entertain appeals from 
Africa by priests and deaa)ns was rejected by the African 
bishops, who in their final synodical epistle also repudiate in 
terms any right of appeal by Afric.an bishops to “ parts beyond 
the seas ” (see Hefele, Councils, bk. viii.). 

The story of the administrative development of the Church in 
the 5lh century is mainly the story of the final emergence and 
constitution of the great “ patriarchates,” as authorities superior 
to metropolitans and provincial synods. In consequence of the 


occupants of the thrones of Constantinople and Alexandria 
falling successively into opposite heresies, the question arose how 
“ patriarchs ” were to he judged. In both cases, as it seems, an 
attempt was made by the bishop of Rome to depose the erring 
patriarch by Iiis authorit} as primate of Christendom, acting in 
concert with a Western synod. In both cases, apparently, an 
oecumenical synod ignored the Roman deposition and judged the 
alleged offences ()f the respccli\'e patriarchs in first and last 
instance. The third and fourth oecumenical synods (h'.phesus, 
431 ; Chalccdon, 451) were primarily tribunals" for the trials of 
Nestorius and Dioscorus ; it was secondarily that they became 
organs of the universal episcopate for the definition of the faith, 
or legislative assemblies for the enactnient of canons. Nothing 
is more remarkable than their minute airc as to ol)servance of 
rules of procedure. In both cases, imperial assessors were 
appoirited. At Ephesus the Count (’andidian was commissioned 
to maintain order, but took little part in the proceedings. At 
Chalcedori, on tlu; other hand, the imp)erial commissioners decided 
points of order, kept the synod to the question, took the votes 
and adjourned the court. Rut the synod alone judged and 
pronounced sentence. No oecumenical svnod has tried a 
ixitriarch of Old Rome while yet in the flesh. 'I’he fifth oecu- 
menical council came nearest to so doing, in the case of Vigilius. 
That pope, although in Constantinople, refused to attend the 
sittings of the council. Tie was cited three times, in the canonical 
manner, and upon not appearing was threatened in the third 
session with anathema (Hetcle, Councils, sect. 268 ad fin.), lie 
was not, however, charged wifh direct heresy, as were Nestorius 
and Dmsconis, and the synod seems to have hesitated to d<;al 
stringently with the primiitc of ChrisUmdom. In the seventh 
session it acce^pted the suggestion of Justinian, merely to order 
the name ot Vigilius to be remov ed from the liturgical prayers, 
at the same time expressing its desire to maintaiTi unity wuMi the 
see of Old Rome (llcfele, se<;t. 273). After the council, Justinian 
banislied the p>opc to Egypit, and afterwards to an island, until 
he acccptefl the council, which he ultimately did (ib. 276). 'J’he 
sixth oecumenical synod decreed that the dea<l pope llonorius 
should be ” cast out from the holy (Yithoiic; 1 ‘hurch of God ’ 
and ana'Iicmatized, a sentence approved by the reigning pope 
Leo II. and aliinru'd by the seventh oecumenical synod in 7S7. 

1'he constitution of the |)atriarchal system n;sulted in the 
recognition of a certain right of ap)peal to !^ome from the larger 
part of the West. Rriiain remained outside that jurisdiction, 
the Celtic churclies of the Rritish islands, after those islands 
WTre almiidomvl In- the Junj)ire, pmsuing a course of their own. 
In the fvast, (ionstantinoph*, from its principality, acquired 
.special administrative pre-eminence, naturally followed, as in 
the ca.se of “ old Rome,” bv judicial j)re-eniinencf. An (example 
of this is found in the ninth canon of Chalcedun, w'hidi also 
illustrates the enforcement iii)on a clerical j)laintirf in dispute 
with a brother cleric of that. n;eoiirse to the arbitration of their 
ecclesiastical superior aJre;uly mentioned. The canon provides 
that any clerk having :i ('()rnj)lainl against anoll>er eUrrl; must 
not pass by his own bishop anil turn lo secular tribunals, but 
first lay bare his cause Ixdore him, so that by the scnteni!e of the 
bishop himself the dispute may be settled by arbitrators acrejn- 
able to both parties. Any one acting against thesi* provisions 
shall be subject to canoni(’.al penalties. If any clerk have a 
complaint against his own bishop, he .-.iiall have his cause ad- 
judicated upon by the synod of the province. Rut if a liishop 
or clerk have a difference with tlie metropolitan of his province 
let him bring it before the exarch of the “diocese” (i.c. the 
larger district answering to the civil “ diocese ”), or befon; the 
royal sec of Constantinpole, who shall do justice c.pon it. An 
“ exarch ” means properly a superior metropolitan having st veral 
provinces under him. In the m.vxt century Justiniati (Xov. 123, 
c. 22) pul the other patriarchates on the same fooling as Con- 
stantinople. In c. 21 he gives either plaintiff or defendant an 
appeal w'ithin ten days to the secular judge of the locality from 
the bishop’s judgment. Jf there be no appeal, that judge is to 
give e.xecution to the episcopal award. I’lie growth of a special 
“original” jurisdiction at (onstanlinoplc, which perhaps 
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developed earlier than the corresponding institution at Rome^ 
may be traced to the fact that bishops from all parts were 
constantly in Constantinople. The bishop of Constantinople^ 
even before he became properly “ patriarch,” would often 
assemble a synod from these visiting bisliops, which acquired 
the technical name of a-vvo^t^ ivStjfjLovara, the synod of sojourners. 
I'his synod frequently decided questions belonging to other 
patriarchates. 

The criminal jurisdiction thus exercised was generally speaking 
unlimited. It must be remembered that the forum externum of 
the ecclesiastical jurisdiction, in the sense in which we now use 
the phrase, of a judge deciding causes, was not then clearly | 
marked off from the forum internum, or what afterwards came : 
to be called the “ tribunal of penance ” (see Van Espen, Jus ecc, I 
imw, pars iii. tit. iv. c. 1). Ect:lesiastical proceedings by way 
of prosecution are called “criminal,” but they are primarily 
pro salute animae\ whereas temporal criminal proceedings are 
primarily for the protection of the state and its citizens. Hence 
a Christian might be first punished in the civil courts and then 
put to public penance by the ecclesiastical jurisdiction, or vice 
versa : an apparently double system of punishment which the 
medieval Church, when the forum externum had become quite 
separated from the forum internum, sometimes repudiated (sec 
Maitland, English Canon Law, 1^)8, 139, 144). 

Theodosius began the system of giving secular authority to 
Church tribunals, 'rhiis, in 376, L. 23 Cod, Theodos, de Episcopis, 
^tc., subjected clerics for small offences pertaining to the obser- 
vances of religion to bishops and synods. In 399, L. 1 Cod, de 
Eeligione provides that, when it is a matter of religion, it beseems 
the hi.shop to judge. A rescript of ('onstantius, in 355, inserted 
in Cod, Theod, Ixii. de Epis. Ecc, et Cler,, excluded bishops 
from accusations before secular judges and commanded such 
accusations to be speedily brought before the tribunal of other 
bishops. This law was probably only intended to be of a 
temporary character. Then comes the law of Gratian already 
noticed. Then, in 399, a law of Honorius {Cod, Theod, L. i de 
Religione) : “ As often as it concerns religion, it is meet that the 
bishops should judge, but other causes which belong to ordimiry 
jurisdiction or to public law are to be heard in the ordinary' courts 
(legibus oportet audiri),'* L, 3 de Epis, Jud,,fxX. the end of the 
I’heodosian Code, seems .spurious (see the comment of Gotho- 
fredus in loco). But a constitution of Honorius in 412 {Cod. 
Theod, L. xli. de F.pis, Ecc, ct Cler.) provides thjit clerks are not 
to be accused except before the bishop. Bishops, priests, 
deacons, and every oilier “ minister of the ('hristian law ” of 
inferior degree, are taken from secular jurisdiction in criminal 
cases. The words are quite general ; but it has been contended 
that they apply only to crimes of an ecclesiastical character (see 
Gothofredus in loc,\ Van Espen, pars iii. lit. iii. c. i, 10). In 
^25 a constitution of Theodosius 11 . provides that a recent 
decree of the usurper John should be disregardc^d and that clerks 
whom he had brought before secular judges should be reserved 
for the episcopal jurisdictions, “ since it is not lawful to subject 
the ministers of the divine office to the arbitrament of temporal 
powers.” Justinian has a clearer perception of the demarcation 
lietwcen the spheres of spiritual and temporal law. ITie 83rd 
Novell provides that if the offence be ecclesiastical, needing 
ecclesiastical correction, the bishop shall take cognizance of it. 
The 123rd Novell (c. 21) provides that if a clerk be accused of 
a secular crime he shall be accused before his bishop, who may 
depose him from his office and order, and then the competent 
judge may take him and deal with him according to the laws. 
If the prosecutor have first brought him before the civil judge, 
the evidence is to be sent to the bishop, and the latter, if he thinks 
the crime has been committed, may deprive him of his office 
and order, and the judge shall apply to him the proper legal 
punishment. But if the bishop think the evidence insufficient, 
the affair shall be referred to the emperor, by way of appeal both i 
from bishop and judge. If the cause be ecclesiastical, the civil ! 
judges are to take no part in the inquiry. The law includes with | 
clerics, monks, deaconesses, nuns, ascetics ; and the word i 
“ clerics ” covered persons in minor orders, down to doorkeepers. 1 


It will be noticed that Justinian supposes that the prosecutor 
may begin the proceedings before the civil judge, A constitution 
of Alexius Comnenus 1 . seems to send him to the special forum of 
the accused. 

Certain enactments of later Saxon times in England have been 
sometimes spoken of as though they united together the temporal 
and spiritual jurisdictions into one mixed tribunal 
deriving its authority from the State. In the latter 5“^^’ 
part of the loth century, laws of Edgar provided that eourta. 
the bishop should be at the county court and also the 
alderman, and that there each of them should put in use both 
God^s laws and the world’s law (Johnson’s English Canons, i. 
411). This probably was, as Johnson suggests, that the bishop 
might enforce secular laws by ecclesiastical censure and the 
alderman ecclesiastical laws with secular punishment. But the 
two jurisdictions were kept separate ; for by another law of 
Edgar {Leges Edg, c. v.) it was provided that “ in the most 
august assembly the bishop and alderman should be present, and 
the one .should interpret to the people the law of God, the other 
the laws of men.” Edgar, in a speech to St Dunstan and the 
bishops in synod (in 969), said, “ I hold in my hands the sword of 
Constantine, you tliat of Peter. Let us join right hands and 
unite sword to .sword ” (Hardouin, Cone, tom. \i. p. i, col. 675). 
The juxtaposition of the judicatures may, how^ever, have led to 
some confusion between them. 

As to appeals the mixed council of Cliff at Hoo (747) 
said they should go to the synod of the province. The only 
appeal to Rome in Saxon times was that of St Wilfrid, 
bishop of York, who appealed from the division of his see and 
his deposition for refusing to consent to it, and was heard 
in a Roman synod under the presidency of Pope Agatho. The 
synod found him unlawfully deposed and ordered his restoration. 
Upon his return to England, the Roman judgment was refused 
recognition and he was for a time imprisoned. Ten years later he 
was reciilled to York, but refusing to consent to the ffivision of his 
see was again deposed and again appealed to Rome. The appeal 
was heard at great length, in a synod of 703 under John VI., 
deputies from the archbishop of Canterbury being present. 
St Wilfrid was justified and was sent back to his see, with papal 
letters to the kings of Northumbria and Mercia. The Roman 
decree was again disregarded. At the council of “ Nid ” he was 
reconciled to the other bishops of the province, but not restored. 
In the end he was brought back to York, but not to the undivided 
see. The dehiils of the case will be found in Wilkins, Concilia, 
in Mansi, Concilia, under the various councils named, and in 
Haddan & Stubbs, Councils and EccL Documents, vol. iii. 

The penalties which the spiritual court could inflict, in the 
Iieriod between the edict of Milan and c, 854, were properly 
excommunication whether generally or as exclusion 
from the sacraments for a term of months or years or tafUcted 
till the day of death and (in the case of clerics) suspen- by ecciesh 
sion or deposition. Gradually, however, doubtless by 
way of commutation of excommunication and of*^®" *’ 
penance, temporal penalties were added, as scourging, banish- 
ment, seclusion in a monastery, fines. It is difficult to say how 
far some of these temporal penalties were penitential only or how 
far they could be inflicted in invitos. But the secular arm, from 
the time of Nicaea I., was in the habit of aiding spiritual decrees, 
as by banisliing deposed bishops, and gradually by other ways, 
even with laymen. Scourging (although it had been a well-known 
punishment of the synagogue) was at first forbidden. Can. 28 
(26) of the Apostolic Canons imposes deposition on any bishop, 
priest or deacon striking the delinquent faithful. In Africa, 
however, a contrary practice early sj)rang up (see St Augustine, 
Epist, clix. ad MarceUum al, cxxxiii,). The small council of 
Vannes in Brittany in 465 made it an alternative punishment for 
clerks convicted of drunkenness (Can. 13). Cscnon 13 of the first 
council of Orleans, which has been cited in this matter, seems to 
liave no application. St Gregory the Great seems to assume that 
scourging and seclusion in a monastery are in the discretion of 
episcopal tribunals (see Epistles, lib. ii. ep. J 1, 40, 42, 45 ; lib. 

vii. ep. II, 67 ; lib. xii. ep. 31, c. 4). The i6th council of Toledo 
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(in 693) has been cited as if it visited certain very great sinners 
with scourging as an ecclesiastical punishment. In fact^ it only 
approves the punishment as ordered by the Visigothic laws. 
An alleged decree of a council of Autun in 670 is part of a code 
of discipline for monasteries (see authorities cited by Hefele, 
Councils, sect. 290^ towards the end). Banishment does not 
seem to have been inflicted by the spiritual court in invitum. 
Seclusion in a monastery seems first to have been used by the 
civil power in aid of the spiritual. The fifth canon of the council 
of Macon, in 584, forbids cler^ to dress like laymen and imposes 
a penalty of thirty days’ imprisonment on bread and water ; but 
this may be merely penitential. There is little e\idcnce of the 
imposition of fines as ecclesiastical penalties ; but there are 
references to the practice in the epistles of St Clregory the Great, 
notably in his instructions to St Augustine. Gregory 111 . copies 
from St Gregory 1 . Probably these also were by way of penance. 
Isolated examples in the early middle ages of metropolitans deal- 
ing with their suffragan bishops by imprisonment in chains were 
extra-canonical abuses, connected with the perversion of C'hurch 
law which treated the metropolitan (who originally was merely 
convener of the provincial synod and its representative during the 
intervals of sessions) as the feudal ‘*lord” of his comprovincials. 

With the later 9th century we enter upon a new epoch, and by 
the time of Gregory VJT., in the nth century, the tribunals have 
fallen into the hands of a regular class of canonists who are in fact 
professional church-lawj^ers in orders. The changes due to the 
adoption of the False Decretals by Nicholas T. and the applica- 
tion of their principles by Hildebrand (afterwards Gregory Vll.) 
are discussed in the article Canon Law. The later medieval 
system, thus inaugurated, may be considered (i) in its hierarchy, 
(2) in the subject matter of its jurisdiction, (3) in its penalties. 

1. (a) It is a system of courts. Much that had been done by 
bishops, sine strepitu forensi et figura judicii, is now d(>ne in the 
course of regular judicial procedure. Again, the court 
Medieval place of the synod. The diocesan synod 

MyMtem. ceases to have judicial work. The court of the metro- 
politan takes tile place of the provincial synod, except 
possibly for the trial of l>i.shops, and even this becomes doubtful. 

(k) At first the bishop was the only judge in the diocesan court 
and he always remains a judge. Jkit just as the king appoints 
judges to hear placila coram rege ipso, and the feudal lord appoints 
his seneschal or steward, so the bishop appoints his oflicial. 

(c) The archdeacon acfpiires a concurrent ordinary jurisdiction 
with the bishop (.see Archdeacon). For some time it was con- 
sidered that he was a mere office-holder dependent on the will of 
the bishop with a jurisdiction merely “ vicarial ” ; but by the 
13th century it was settled that he held a “ benefice ” and that 
his jurisdiction over causes was ordinary and independent of the 
bishop (Van Espen, pars i. tit. xii. c. i ; Fournier, Les Officialith 
au fnoyen age, p. 134). It was partly in order to counterjjoise the 
power of archdeac(;ns that bishops created (officials (Fournier, 
p. 8). Archdeacons in course of time created officials who pre- 
sided in court in their stead. The extent of jurisdiction of 
archdeacons depended much upon local customs. In England the 
custom was generally in their favour. Ordinarily, the appeal 
from an archdeacon or his official lay to the court of the bishop ; 
but by custom the appeal might be to the court of the metro- 
politan. The Constitutions of Clarendon, in j 164, made the appeal 
from the court of the archdeacon lie to the court of the bishop. 

(d) The official of the bishop might l)e his official principal, 
who was his alter ego, or a .special olFiccr for a particular locality 
(officialis foraneus). The latter v/as treated as a mere delegate, 
from whom an appeal could be made to the bishop. The former 
had one consistory with the bisliop, so that apj}eals from him 
had to be made to tlie court of the metropolitan. How far the 
official principal had jurisdiction in criminal matters by virtue 
of his office, how far it was usual to add this jurisdiction by 
special commission, and what were the respective limits of his 
ofiice and that of the vicar-general, are questions of some nicety. 
1 'he emj)hasis in Italy was on the vicar-general {Sext. de officio 
Vicarii). In the Low Countries, France and England the 
jurisdiction of the official princii)al was wider (Van Espen, 


pars i. tit. xii. cc. 4, 5 ; Fournier, p. 21). But he could not try 
criminal matters unless specially committed to him (Lyndwood, 
Provinciale, lib. ii. tit. 1). Later in England it b^amc usual 
to appoint one man to the two offices and to call him chancellor, 
a word perhaps borrowed from cathedral cliapters, and not in use 
for a dioce.san officer till the time of Henry VIll. or later (see 
Chancellor). In Ireland the title, till the church was dis- 
established, was vicar-general. 

The importance of distinguishing the normal functions of an 
official principal and a vicar-general lies in this : that it was 
gradually established that as a king should not hear causes but 
commit them to his judges, so a bishop should not hear causes 
but appoint an official to hear them (see Ridley, View of the 
Civil and EccL Law ; Ayliffc, Par ergon juris ecclesiasiici , 
p. 1 61 ; Godolphin, Abridgement of the Laws Ecclesiastical, p. 8). 
The “ parlemcnts ” of France were constantly insisting on the 
independence and irremovability of the official (Fournier, p. 219). 
But jurisdiction which was not necessarily incident to the office 
of the official principal, that is to say voluntary jurisdiction, 
such as the granting of licences and institution to benefices, 
and criminal jurisdiction over clerks (and probably over laymen), 
the bishop could reserve to himself. Reservations of tliis nature 
are made in many English patents of chancellors and were held 
good in R. v. Tristram, 1902, 1 K.B. 816. 

(c) The ecclesiastical and temporal courts are kept distinct. 
The charter of William the Conqueror abrogated tlie laws of 
Edgar. No bishop or archdeacon '' shall any longer hold pleas 
in the Hundred concerning episcopal laws nor draw a cause 
which concerns the rule of such to the judgment of men of the 
world ” (Stubbs, Select Charters, part iii.). in France, where 
the bishop was a temporal baron, his feudal and liis spiritual 
courts were kept by distinct officers (Fournier, p. 2). 

(/) From the bishop, or his official, appeal lay to the metro- 
politan, who again could hear causes by his official. The Con- 
stitutions of Clarendon recognize this ai)peal (c. viii.). 

{g) An appeal lay from the court of the metropolitan to that 
of the primate. 'Fhere were many disputes as to the existence 
of these primates (see Maitland, Canon Law in the Church of 
England p. 121). In England the dispute between (anterbury 
and York was settled by making them both primates, giving 
(anterbury the further honour of being primate of all Jingland. 
In France the primatial sees and the course- of appeals to them 
were well established (Fournier, p. 219). 

(//) Several attempts were made I)y metropolitans and their 
officials to take causes arising in the di(x*e.ses of their compro- 
vincials in the first instance and not by way of appeal. 'The 
officials of primates in their turn made similar attemj)ts. After 
long struggles this was hiiidered, in France by the bull Romana 
(h'ournicr, p. 218), in England by the Bill of C'itations, 23 Henry 
Vlll. c. 9, and Camin 94 of the ( anons of 1603. The preamble 
of the “ Bill of Citations ” is eloquent as to the mischief which 
it is framed to prevent. There are, however, a few CcO-ses in which 
the metropolitan is still allowed to cite in the first instance. 
One of tl»em was in cases of “ perplexity.” “ Perplexity ” arose 
where the suffragans “ could not owing to the geographical 
limitations of their competence do full justice ” (Maitland, 
pp. 1 18- 1 19). Such was the case of probate where notable goods 
of the deceased lay in more than one diocese. Hence the origin 
of the prerogative court ” of Canterbi.iy (cf. Van Espen, pars i. 
tit. xix. ; and for Spain, Covarruvias, Pract. Quaest. c. 9). 

{i) Gradually there grew up a mass of peculiar and exempt 
jurisdictions (Ayliffe, pp. 417, 418 ; Phillimorc, EccL Law, pp. 
214, 927 ; de Maillane, DicL du droit camniqne, s.v. “ Exemp- 
tions ”). Exempt jurisdictions began with the monasteries and 
were matter of vehement di.scussion in the later midflle ages. 
There were no true exemptions before the nth century (Van 
Espen, pars iii. tit. xii.). JVeuliar or .special jurisdiction, ecjual 
to that of the l)isho]), was given to deans and cha])lers over the 
cathedral precincts and in places where they had corporate 
property (.see Parham v. Templet, 3 Phil. Kcc. K. 22). Sometimes 
it was given to deans alone or to prebendaries in the parishes 
whence they derived their prebends. Where the arclulcacon 
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had a jurisdiction co-ordinate witli the bishop^ it was called 
a peculiar. The metropolitans had peculiars within the dioceses 
of their comprovincials wherever they liad residences or manors^ 
and some whose origin is uncertain, e.g, that of the fifteen parishes 
in the deanery of the Arches. The official administering justice 
for the metropolitan was usually called a dean. From a peculiar 
jurisdiction ranking as episcopal the appeal lay to the court 
of the metropolitan. As to metropolitan peculiars, the metro- 
politan might give an appeal from the dean to his regular official 
jirincipal. Thus, in Canterbury there was an appeal from the 
dean of Arches to the official principal of the Arches court. 
When peculiars were abolished (vide infra) the dean of Arches 
disappeared, and his title, in the 19th centuiy, was erroneously 
given to the oflicial principal. On peculiars in Spain cf. Covar- 
ruvias. Works, tit. i. p. 410. 'fhe French parlements, after the 
middle ages, discouraged ihetn. In exempt convents the head 
of the monastery or priory exercised jurisdiction subject to 
an appeal to the pope. 

(;) It is said that originally a metropolitan had only one 
official principal, who, like the metropolitan himself, acted both 
for the diocese and province. Fournier (p. 219) says that in 
France it was not till the 1 7th century that there grew up a custom 
of having different officials for the metropolitan, one for him as 
bishop, a second as metropolitan, and even a third as primate, 
with an appeal from one to the other, and tliat it was an abuse 
due to the parlements which strove to make the official inde- 
pendent of the bishop. In England there has been, for a long time, 
a separate diocesan court of Clanterbury held before the “ com- 
missary.” The word is significant as showing that there was 
sometliing special and restricted about the position. In York 
there are two courts, one called the consistory for the diocese, 
the other called the chancery for the province. 15 ut the same 
person was often official of both courts. 

(k) In hhigland the Constitutions of Clarendon added a pro- 
vision lor appeal to the king, “ and if the archbishop shall have 
failed in doing justice recourse? is to be had in the liuit resort 
{fwsiremo) to our lord the king, that by his writ the controversy 
may be ended in th(? court of the archbishop ; because there 
must be no further process without the assent of oiu lord the 
king.” 'J’hese last words were an allein|)t to limit further appeal 
to Home, ll. will be observed that the king does not hear the 
cause or adjudicate upon it. He merely corrects slackness or 
lack of doing justice {Si archivpiscopus defeccrit in justiiia 
exhihenda) and by his writ {precepto) directs the controversy 
to be determined in the metropolitan’s court. As Bishop 
Still )bs says (Report of Ecd. Comm, vol. i., Hist, App, i.): “ The 
appeal to the king is merely a provision for a rehearing before 
the archbishop, such failure to do justice being not .so much 
applicable to an unfair decision as to the delays or refusal to 
proceed common at that time (cf. Joyce, The Sicord and the 
Keys, 2nd ed. pp. 19-20). 'I’he recursus ad principem, in some 
form or other of appeal or application to the sovereign or his lay 
judges, was at the end of the middle ages well knowm over 
western Europe. 'I'his recourse in England sometimes took the 
form of the appeal to the king given b>' the Constitutions of 
Clarendon, just mentioned, and later by the acts of Plenry VITI. ; 
sometimes that of suing for writs of prohibition or mandamus, 
which were granted by the king’s judges, either to restrain excess 
of jurisdiction, Qf to compel the spiritual judge to exercise 
jurisdiction in cases where it seemed to the temporal court that 
he was failing in his duty. The appellatio ianquam ab abusu 
(appcl comme d'abus) in France was an application of a like 
nature. Such an appeal lay even in cases >vhere there was a 
refusal to exercise voluntar>>' jurisdiction (de ^lsi\\\axie,Dicttonnaire 
dll droit canoniqiie, tit. Abus,” cf. tit. Appel”). This writer 
traces their origin to the 14th century ; but the procedure does 
not seem to have become regularized or common till the reigns 
of Louis XII. or Francis I. (cf. Diet, eccL, Paris, 1765, titt. Abus” 
and “ Appel comme d'abus ”). On the recursus ad principem and 
the practice of cassation ” in Belgium, (Germany and Spain, 
cf. Van Espen's treatise under this title (U'erit^, vol. iv.) and 
Jus eccles. univ, pars iii. tit. x. c. 4. Louis XIV. forbad 


the parlements to give judgment themselves in causes upon an 
appel comme d'abus. They had to declare the proceedings null 
and abusive and command the court Christian to render right 
judgment (Edict of 1695, arts. 34, 36, cited in Gaudry, Traiie 
de la ligislation des cidtes, Paris, 1854, tom. i. pp. 368, 369). 

In Catalonia “ Pragmatics,” letters from the prince, issued 
to restrain jurisdiction assumed by ecclesiastical judges contrary 
to the customs of the principality. Thus in 1368 Peter III. 
evoked to the royal court a prosecution for abduction pending 
before the archbishop of Tarragona, declaring that the arch- 
bishop and the official were incompetent to judge noblemen. 
See this and other instances collected in Usages y demos derechos 
de Cataluna, by Vives y Cebria (Barcelona, 1835), tom. iv. p. 137 
et seq. 

(Z) Lastly there was the appeal to the patriarchs, i.e, in the 
West to Rome. The distinguishing feature of this appeal was 
that the rule of the other appeals did not apply to it. In the 
regular course of those appeals an appellant could not leap the 
intermediate stages ; but he could at any stage go to this final 
appeal, omisso medio, as it was technically called (see de appell, 
c, Dilecl, iii. for general rule, and c. 3 de appell. in 6 for different 
rule in case of the pope, and authorities cited in Van Espen, 
pars iii. tit. x. c. 2, 5). Van Espen says: “The whole right of 
appeal to the Roman pontiff omisso medio had undoubtedly 
its origin in this principle, that the Roman pontiff is ordinary of 
ordinaries, or, in other words, has immediate episcopal authority 
in all particular churches, and this principle had its own begin- 
ning from the h^alse Decretals.” 

Appeals to Rome lay from interlocutory as well as final 
judgments. Causes could even be evoked to Rome before any 
judgment and there heard in first instance (Van Espen, pars lii. 
tit. X. c. 1, 8). 

There was an alleged original jurisdiction of the pope, which 
he exercised sometimes by permanent legates, whom Gregory 
\T 1 . and his successors established in the chief countries of 
Europe, and to w'hom were committed the legislative executive 
and judicial powers of the spiritual “ prince ” in the districts 
assigned to them. The.se dement IV. likened to “ pro-consuls ” 
and declared to have “ ordinary ” jurisdiction ; because they 
had jurisdiction over every kind of cause, without any special 
delegation, in a certain defined area or province (c. ii. de 
Ofjicio Legali in 6). They were expressed to have not merely 
appellate but original jurisdiction over causes (iii. c. i. de Officio 
Legaii). The occupants of certain sees by a kind of prescription 
became legates without special appointment, legati nati, as in 
the case of Canterbury. In the J3th century Archbishop Peck- 
ham, says Maitland (p. 117), as archbishop “ a.sserted for himself 
and his official (1) a general right to entertain in the first instance 
complaints made against his suffragans’ subjects, and (2) a 
general right to hear appeals omisso medio," It was, for the 
time, determined that the archbishop might himself, in virtue 
of his legatine authority, entertain complaints from other 
dioceses in first instance, but that this legatine jurisdiction was 
not included in the ordinary jurisdiction of his official principal, 
even if the archbishop had so willed it in his commission. In 
fact, howTver, the official did before the end of the later medieval 
period get the same power as the archbishop (Maitland, pp. 118- 
120 ; cf. Lyndwood, lib. v. tit. i), till it was taken from him 
by the Bill of Citations. 

After legates came special delegates appointed by the pope 
to hear a particular cause. It was the general practice to appoint 
two or three to sit together (Van Espen, pars iii. tit. v. c. 2, 37). 
These might sub-delegate the whole cause or any part of it as 
they pleased, ibid, 9-18. Dr Maitland (essay on “ The Universal 
Ordinar}^ ”) thinks, but without very much foundation, that great 
numbers especially of the more important causes were tried 
before these delegates; although the records have largely perished, 
since they were the records of courts which were dissolved as soon 
as their single cause had been decided. These courts w'ere con- 
venient, since it was the custom to appoint delegates resident 
in the neighbourhood, and the power of sub-delegation, general 
or limited, simplified questions of distance. In Belgium causes 
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appealed to Rome had to be committed to local delegates (Van 
Espen, pars iii. tit. v. c. 3, tit. x. c. 2). 

There could be an appeal from these delegates to the pope and 
from the pope himself to the pope “ better informed ” (Van 
Es-pen, pars iii. tit. x. c. 2, 12, 13). So personal had the 
system of jurisdiction become that even the trials of bishops 
ceased to be necessarily conciliar. Generally they were reserved 
to the pope (Van Espen, pars iii. tit. iii. c. 5, 17-19) ; but in 
England the archbishop, either in synod, or with some of his 
comprovincial bishops concurring, tried and deposed bishops 
(see case of Bishop Peacock and the other cases cited in Read 
V. Bishop of Lincoln, 14 P.D. 148, and Phillimore, EccU Law, 
pp. 66 et .seq.). 

{m) The jurisdiction of a bishop sede vacanie passed, by general 
law, to the dean and chapter ; but in England the metropolitans 
became “ guardians ” of the spiritualities and exercised original 
jurisdiction through the vacant diocese (Phillimore, pp. 62-63), 
except in the case of Durham, and with a peculiar arrangement 
as to Lincoln. 

If the metropolitan see were vacant the jurisdiction was 
exercised by the dean and chapter through an official (Rothery, 
Return of Cases before Delegates, Nos. 4, 5). As to France see 
Fournier, p. 29.^ 

(«) Officials, even of bishops and metropolitans, need not l)e 
in holy orders, though Bishop Stubbs in his ptiper in t he Report 
of the Commission on Ecclesiastical Courts seems to say so. 
They had to be clerics, that is, to ha\’e received the tonsure. 
Even papal delegates might be simple clerks (\ an Espen, pars 
iii. tit. V. c. 2, 20). 

It came,how'ever,to be the practice to impose some restrictions, 
as on clerks twice married, lluis Archbishop (‘hichele provided 
that no clerk married or bigamous (that is, having had two wives 
in succession) should exercise spiritual jurisdiction(seeLyndwood, 
lib. iii. tit. 3). Abroad unsuccessful attempts were made by 
lociil councils to enact that officials and vicars-general should 
be in holy orders (Heiele on Councils of Tortosa in 1429 and 
Sixth of Milan in 15.S2). These councils, as wdli be seen, are late. 

(o) With or without the concurrence and goodwill of the 
national Ghurch, restrictions were imposed l)y the State on the 
papal jurisdiction, whether original or appellate. In England 
the (Constitutions of Clarendon (by chap, viii.) prohibited appeals 
to the pope ; but after the murder of St Thomas of Canterbur>" 
Henry 11 . had to promise not to enforce them. The statutes 38 
Edw. 111 . St. 2, T 3 Rich. 11 . st. 2, c. 2, and j6 Rich. 11 . c. 5 forbid 
such appeals ; but it is suggested that notwithstanding the 
generality of their language they refer only to cases of temporal 
cognizance. Cases upon the execution of these statutes are 
collected in Stillingfleet, On Ecclesiastical Jurisdiction, p. 189 ; 
Gibson, Codex, 83. Obstacles were placed in the way of appeals 
to the pope oinisso medio. Thus when a writ of siguificavit 
issued on the mandate of a bishop, an appeal to Rome availed 
not to stay execution ; but if there were an appeal to the arch- 
bishop it was otherwise. It therefore became Tne custom to 
lodge a double appeal : one to the archbishop “ for defence,'* 
and the other to the pope as the real appeal C* Hostieiisis,"' 
Super Decret, ii. fol. 169 ; cf. Owen, Institutes of Canon Law, 
1884, pt. i. c. J9, 5). 

There seems to have been no machinery for assisting the 
original or appellate jurisdiction of the pope by secular process, — 
by significavit or otherwise. 

The matrimonial cause between Henry Vlll. and Catharine of 
Aragon w'as the most famous English cause tried by delegates 
under the “ original jurisdiction of the pope, and was ultimately 
“ evoked *’ to Rome. The foreseen adverse termination of this 
long-drawn cause led to Henry’s legislation. 

When the temporal courts interfered to prevent excess of 
jurisdiction, they did so by prohibiting the ecclesiastical court 
from trying and the suitor from suing in that court. The pope 
could not be effectively prohibited, and no instance is recorded 
of a prohibition to papal delegates. But suitors have 1 )een 
prohibited from appealing to the pope (see per Willes, J., in Mayor 
of London v. Cox, L.R. 2 H.L. 280). Whatever may have been 


the law, it is certain that, notwithstanding the statutes of Edw. 
HI. and Rich. II., appeals to Rome and original trials by papal 
delegates did go on, perhaps with the king's licence ; for the 
statute 24 Hen. VTII. c. 12 recites that the hearing of appeals was 
an usurpation by the pope and a grievous abuse, and proceeds 
to take away the appeal in matrimonial, testamenUiry and tithe 
causes, and to hinder by forbidding citation and process from 
Rome, all original hearings also. The statute 25 Hen. VHI. c. 19 
follows this up by taking away appeals in all other subjects of 
ecclesiastical jurisdiction. 

In 1438 the council of Basel took away all pa];)al original 
jurisdiction (sa^'e in certoin reserved ca.ses — of which infra), 
evocation of causes to Rome, appeals to Rome omisso medio, and 
appeals to Rome altogether in many causes. Sucli apj)eals when 
permissible, except the “ greater,” were to be tried by delegaies 
on the spot (31st Session ; Mansi, Concilia, in loco), 'I'hese 
proceedings at Basel were regarded at Rome as of no effect. 
Nevertheless this decree and others were adopted by a French 
national council at Bourges and promulgated by the king as a 
“ Pragmatic Sanction ” (Migne, Diet, du uroil canonigue, 
“ Pnigmatiqiie Sanction ”). 'I'he parlemcnts registered tlie 
Sanction and the effect w^as permanent in France. ].ouis XI. 
and Charles VTTT. sought to revoke it ; but ho\h ])arleme!its 
and stales-p^eTienil refused to recognize the re\-okirig decrees. 
Jn 1499 I't^uis X!l. ordered Uie Pragmatic to be invioiably 
observed. The parlemcnts thereupon condemned se^■e^al private 
persons lor obtaining bulls from Rome. In 151^ a Concordat 
between Leo X. and Francis 1 . settled all lliese questions in the 
sense of the Pragmatic, substantially according to the J.^ascl 
canon. All causes, except the “ greater,” were to be terminated 
in the country where the proper cognizanc'e w^ould lie (Migne, 
op, cit, “ (oncordat ”). By this Concordat, by an ordinance of 
PVancis 1. in 1539, by two or three other ro\ al edicts, and (al)ove 
all) by the practice «)f the poriements, exp)lan!i.t(n y 0! this legisla- 
tion, and their arrits, the conflict of secular and ecx.lesiastical 
jiiri.sdictions was .settled until the Revolution (Migne, ubi sup,). 
” Greater causes ” came in France to l)e restricled to criminal 
prosecutions of bishops. Even in these the original j\iris(lictiori 
of tlie p''.pe w'as taken awii>\ Jn first instaiK'c they were tried 
hy the provincial synod. '1 hence there was api)eai to the pope 
(de Muillane, op. cil. s.v. ” ('aiises maieiires *’ : Diet. ercL, Paris, 
1765, A'.?/, “( ause "). 'J'hc only original jurisdiction left to the 
po|»e was in the case of tiie Truilrimonial causes of j)rinces. But 
they could only be lieard on the spot by judges delegate. 
JC.xamples are the causes of Louis XJI. and jeanne of France in 
1498, and of Henry IV. and Marguerite of Valois in 1 (Migne, 
op, cil. s.v. ” Causes ”). 'J'he prolnhition of papal interference 
was enforced if riecessar>^ by tlie appd cow me d'ahus (vide supra). 
Out of respect for the pope this ap:)peal was not brouglit against 
his decrees but agaiast their execution {Diet, eccl., J^iris, 1765, 
s.v, " Abus 

Spain appears to have penuitted and recognized appeals to 
the pope. A royal writ of the i6lh century cited hy Covarruvias 
(c. xxxv.) prohibits exeeution of the sentence of a Spanish court 
(.liristiari |)ending an ai)j)cal to the j)oj)c. 

2. 'J'he subject matter over which the ecclesiastical courts Jiad 
jurisdiction was no longer p)urcly “ criminal ” with a civil quasi- 
jurisdiction by w^ay of arbitration. In l\w later middle 
ages these courts liad jurisdiction over most questions, 
except indeed the then most important ones, those tion. 
relating to real property. I'liis civil jurisdiction was 
sometimes concurrent with that of the secular courts, sometimes 
exclusive. For England it may be thus classified ; — 

(a) Matrimonial. - 'flus arose naturally from the sacred 
character of C'hristian marriage. This jurisdiction was exclusive. 
From it followed tlic right of the courts (’hristian to proinmnce 
upon questions of legitimacy. Upon this right an inroad was 
early made, in consequence of the question of legitimation by 
subsequent marriage. In the i2lh century 1h(^ (imreh’s rule, 
that subsequent marriage did legitimize previous issue, w'as 
settled (c. 6, x. 4, 17). The king’s judges then began to ask the 
ordinary the specific question whether A. B. was born before 
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or after his parents* marriage. After the inconclusive proceed- 
ings at the realm-council of Merton (1236), when spiritual and 
temporal lords took opposite views^ the king’s judges went a step 
further and thenceforward submitted this particular question 
to a jury. All other questions of legitimacy arising in the 
king’s courts were still sent for trial to the bishop and concluded 
by his certificate (see Pollock and Maitland^ Hist, Eng, Law 
before Edward J, vol. i. 105-106 ; Maitland^ ubi supra, pp. 
53-56). 

(^) Testamentary and tn regard to succession from intestates , — 
Real property was not the subject of will or testament in the 
medieval period. But as to personal property, the jurisdiction 
of the courts Christian became exclusive in England. The 
Cliurch, East and West, had long asserted a right to supervise 
those legacies which were devoted to pious uses, a right recog- 
nized by Justinian {Cod, i. 3. 46). 'Lhe bishop or, failing him, the 
metropolitan, was to sec such legacies properly paid and applied 
and might appoint persons to administer the funds (Pollock and 
Maitland, op, cit. ii. 330). This right and duty became a jurisdic- 
tion in all testamentary causes. Intestacy was regarded with 
the greatest horror, because of the danger to the intestate’s soul 
from a death without a fitting part given to pious uses (Maine, 
Ancient Law, cd. 1906, note by Pollock, p. 230 ; cf. Pollock and 
Maitland, op, cit. ii. 354). Hence came the jurisdiction of the 
ordinary in intestacy, for the peace of the soul of the departed. 
This head of ecclesiastical jurisdiction was in England not 
transferred to the secular court till 1857. 

{c) Church Lands. — If undoubtedly held in frankalmoign or 
“ free alms,” by a spiritual ” tenure only, the claim of juris- 
diction for the ecclesiastical forum seetns to have been at first 
conceded. But the (institutions of ('larondon (c. 9) reserved 
the preliminary question, of “ frankalmoign ” or not, for a jury 
in the king’s court. 'Lhcn, if the tenure were found free alms, 
the plea was to be heard in tlic court Christian. J^'rom the 13th 
century, howev(;r, inclusive, the king’s courts insisted on their 
exclusive jurisdiction in regard to all realty, temporal or 

spiritual ” (Pollock and Maitland, op. cil. i. 106). 

{d) Title to present to and possession of benefices. — As to the 
title to present to benefices, the courts Christian at on(; time had 
concurrent jurisdiction with the temporal courts. “ Advowsons ” 
were, however, looked upon as a species of “ real ” property in 
England, and therefore the king’s court early claimed exclusive 
jurisdiction in disputes where the title to present was involved. 
The Constitutions of Clarendon provided that these causes should 
be heard only in the king’s court (c. i). This rule was applied 
even where both litigants were ” spiritual.” In the 13th ceritur)' 
abbots sue each other in the royal court for advowsons (Selden 
Soc. Select Civil Pleas, i. pi. 245). In 1231, in such a suit, the 
bishop of London accepts wager of battle (Pollock and Maitland, 
op, cit. i. 105). In cases, however, where the title to pre.sent was 
not in question, but the fitness of the clerk presented, or, in 
cases of election to benefices, the validity of the election, there 
was jurisdiction in the courts Christian. 

(<?) The recovery of tithes and church dues, including in 
England church rates levied to repair or improve churches and 
churchyards. 

(/) Questions concerning fabrics, ornaments, ritual and cere- 
monial of churches. 

(g) Adminisiratfon of pious gifts and revenues given to prelates 
or convents.— 'T\\e\T right application could be effectively enforced 
only in the courts Christian ; until the rise in England of the 
equitable jurisdiction of the court of chanceiy^and the develop- 
ment of the doctrine of ” uses ” at the end of the middle 
ages. 

(h) Enforcement of contractual promises made by oath or pledge 
of faith. — 'J’he breaking of such a promissory oath was called 
“ perjur>^ ” (as in classical l^tin and in Shakesfjeare), contrary 
to modern usage which confines the word to false evidence 
before a court of justice. In regard to the execution of these 
promises, the jurisdiction of the ecclesiastical courts w’as possibly ! 
traversed by c. 15 of the (Constitutions of Clarendon ; but 
allowed by the statute 13 Edw. I. st. 4. As just intimated. 


besides the enforcement of the promise, the “ perjury ” was 
treated as an ecclesiastical crime. 

The criminal jurisdiction of courts Christian over laymen 
included, besides these ** perjuries,” (a) all sexual offences not 
punishable on indictment ; {b) Defamation of character (the 
king’s courts came in time to limit this to such defamation as 
could not be made the subject of a temporal action) ; {c) Offences 
by laymen against clerks {i,e, against all ** tonsured ” persons, 
supra)] {d) Offences in regard to holy places — “brawling” and 
such like ; {e) Heresy, schism, apostasy, witchcraft. 

In regard to “ clerks,” there was (i) all the criminal juris- 
diction which existed over laymen, and (2) criminal jurisdiction 
in regard to professional misconduct. Concerning “ felonious ” 
clerks the great questions discussed were whether the courts 
Christian had exclusive jurisdiction or the king’s court, or 
whether there was a concurrent jurisdiction. The subject was 
dealt with in the Constitutions of Clarendon, formally revoked 
after the murder of St 'fhomas of Canterbury. In the 13th 
century it was recognized that a “ clerk ” for felony was subject 
only to ecclesiastical trial and punishment ; punishment which 
might involve lifelong imprisonment. Pbr “ misdemeanours,” 
as yet unimportant, he had no exemption from secular juris- 
diction (Pollock and Maitland, op. cit, ch. iv.). At some indeter- 
minate later period, the “ clerk ” was tried for felony by a jury 
in the king’s court and then “ pleaded his clerg>%” after conviction 
there, and was remitted to the ordinary for ecclesiastical punish- 
ment. “ Clerks ” for the purpose of “ benefit of clergy ” included 
not only persons in minor orders, but all “ religious ” persons, 
i.e. monks, friars, nuns, &c. I.atcr the custom arose of taking 
“ clerk ” to include any “ literate,” even if not in orders or 
“ religious ” (cf. Stephen, Hist. Crim. Law, i. 461). The statute 
4 Hen. Vtl. c, 13 took away benefit of clergy, if claimed a 
second time, from persons not “ within orders,” in certain bad 
cases. 4 Hen. VIII. c. 2 (a temporary act) took away “ clergy,” 
in certain heinous crimes, from all persons not in “ holy ” 
orders. This statute was partly renewed by 22 Hen. VIII. 
c. 13. Other changes were introduced by 23 Hen. VIII. c. i 
and later acts. In time, “ benefit of clergy ” became entirely 
diverted from its original objects. 

In France, till 1329, there seems to have been no clear line of 
demarcation between secular and ecclesiastical jurisdictions. 
Beaumanoir {Coutume de Baulvoisis, ch. xi., cited Oaudry, 
op, cit, i. 22) had laid down the principle that spiritual justice 
should meddle only with spiritual things. In the year named 
the secular courts complained to the king, Philip of Valois, of 
the encroachments of the courts Christian. The “ cause ” was 
solemnly argued before that monarch, who decided to leave 
things as they were (Migne, Diet, du droit canon., s.v. “ Oflicia- 
lit6s”). In 1371 Charles V. forbade spiritual courts to take 
cognizance of “ real ” and “ possessory ” actions even in regard 
to clerks (Migne, loc. cit. ; cf. Gaiidry, ubi sup.). From this 
period the parlemcnts began the procedure which, after the 
Pragmatic Sanction of Charles VII., in 1438 took regular shape 
as the appel comme d'abus {supra ; Migne, loc. cit,). Testamentary 
causes at first were subject to the concurrent jurisdiction of the 
spiritual and secular courts. After the 14th century, the latter 
had exclusive jurisdiction (Van Espen, op. cit. lib. iii. tit. ii. 
cc. 2, 15, 16). In regard to marriage the secular jurists distin- 
guished between the civil contract and the sacrament, for 
purposes of separating the jurisdiction {Diet, eccl., Paris, 1765, 
s.v. “ Manage ”). The voluntar\^ jurisdiction as regards dis- 
pensations was kept for the Church. The contentious j urisdiction 
of the courts Christian was confined to promises of marriage, 
nullity of marriage caused by “ diriment ” impediments only, 
validity or invalidity of the sacrament, divorce a thoro {ibid.). 
(Questions in regard to the property in a benefice were for the 
courts Christian; in regard to its possession, for the king’s 
courts. But if a “ possessory ” action had been brought in the 
latter, a subsequent suit in the courts spiritual for the property 
was deemed “ abusive ” and restrained {ib., s.v. “ Petitoire ”) 
Breach of faith or of promise confirmed by oath was matter for 
the court Christian (Fournier, pp. 95, 99, 109, 125). This 
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branch of jurisdiction was larger and more freely used than in 
England (cf. Pollock and Maitland, op, at,, as to Normandy). 
ITie only other remaining civil jurisdiction of the ecclesiastical 
courts was in personal actions where clerks were defendants (Mignc, 
op. ciU, s.v, “ Ofiicialit^s,” Fournier, pp. 65-125); or, after 
the 14th century, where both parties were clerks. In regard to 
crimes delicts (delits) were divided into classes for purposes of 
jurisdiction. Clerks were punishable only in the court Cliristian, 
except in cases of grave crimes such as murder, mutilation 
(Fournier, p. 72), and cases called “royal cases” (vide infra). 
Laymen were punishable in the court C'hristian for the delits 
following : injury to sacred or religious places, .sacrilege, heresy 
(except where it was a “ royal case ”), .sorcery, magic, blasphemy 
(also punishable in the secular court), adultery, simony, usury 
and infractions of the truce of God (Fournier, pp. 90-93). What 
were called “ privileged delicts ” were judged in the case of the 
cleigy conjointly by the spiritual judge and the king’s judge. 
Bishops had no exemption (Diet, ecc,, s,7J. “ D 61 its,” “ C^s 
privil6gi^,” “ Causes majeures ”). “ Royal cases ” included 

such crimes as touched the prince, as all forms of treason ; or 
the dignity of his officers ; or the public safety. In this class 
were also included such heresies as troubled the state, as by 
forbidden assemblies, or by teaching prohibited doctrine. 
Among these heresies were reckoned idolatry, atheism, Protes- 
tantism, relapse (ib. et “ Cas royaux,” “ H6r6sie ”). These 
were of exclusive royal jurisdiction as against both spiritual 
courts and the courts of feudal lords. A similar claim was made 
by Pombal for Portugal (vide infra). 

'J'he parlements, in order to have a ready means of enforcing 
all these restrictions by appel comme d'ahus, compelled the 
bishops to appoint officials, Frenchmen, graduates, and (as it 
seems) “ seculars ” (Diet, ecrl., Paris, 1765, s.v. “ Official ”). 
This last qualification was disputed (see Fevret, Traiti deValms). 

3. Punishments. — Ecclesiastical sanctions were divided into 
punishments (poenae), either purely temporal in character or else 
of a mixed spiritual and temporal character, and censures (cm- 
surae), purely .spiritual and remedial (see Van Espen, pars iii. 
tit. xl. cc. 1,3; Phillimore, Ecclesiastical p. 1064). In the 
book last cited censurae and poenae are classed together as 
“ censures ” (which is the modem use). 

Poenae. — (a) Fines sprang from the older custom of direct- 
ing alms by way of penance in the intermil forum (Van Espen, 
uhi sup. c. I, 5- 10). They were to be applied to pious uses. 

(b) Reclusion in a monastery continued from former period, 
and might be either temporary or perpetual (loc. cit. 17-19). 

(c) Imprisonment, in the bishop’s prison, might be in chains, or 
on bread and water, and temporary or perpetual. In its severer 
forms it was only inflicted for more atrocious crimes which the 
secular law would have puni.shed with death (loc. cit. 21-27). 
The act 23 Henry VIII. c. ii made special provision for convicted 
clerks who broke out of the prisons of the ordinary, (d) Fustiga- 
iion, as in former period, was hardly an ecclesiastical punishment. 
If given, it was to be of a paternal character (loc. cit. 39-45). 
Punishments of a mixed nature were; (e) Suspension either 
from office alone or from office and benefice ; (/) Deprivation of 
benefice ; (g) Deposition or Degradation (a more solemn and 
ceremonial form) from the ministry ; (h) Irregularity — not always 
a punishment — a state of incapacity to he ordained, or, being 
ordained, to execute the ministry ; this might result from some 
defect of mind and body, but was also incurred by some grave 
offences. 

Censures were as follows: (*) Suspension from attending 
divine offices or ab ingressu ecclesiae, more appropriate for a 
layman. A clerk in like case might be suspended from office. 
(;) Interdict was another form of partial or total suspension from 
the benefit of the rites and sacraments of the Giurch. An inter- 
dict might be personal or local (see Intexdict). (k) Excom- 
munication was either greater or less. The greater separated 
entirely from the ('hurch. It might be pronounced under 
anathema. The less deprived of participation in the sacraments, 
and made a clerk incapable of taking a l^nefice. 

On the European continent the courts Christian often carried 
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out their decrees by their own apparitors who could levy pecuniary 
penalties on a defendant’s goods (Van Espen, pars iii. tit. ix. 
c. 4). They could arrest and imprison. In England, except in 
the peculiar case of imprisonment pending trial for heresy, or in 
the case of a clerk convicted of crime, these things could not lx:. 
The sentence of the court Christian had in all other cases to be 
enforced by the secular arm. Early in Henry II.’s time it had 
become the custom of England for the court Christian to “signify ” 
its sentence of excommunication to the king and to demand frean 
him a writ of significavit to the sheriff, to imprison the person 
excommunicated. I’he writ apparently issued for no court 
inferior to the bishop’s, unless upon the bishop’s request. In 
some sense the king’s writ of sigftificavii was discretionary ; but 
its issue could be enforced by excommunication or interdict. 

In the cases of heresy, apostasy and sorcery, the spiritual 
courts sought the aid of the secular jurisdiction to superadd the 
punishment of death. Incorrigible offenders on these matters 
were “ left ” to the secular power, to be corrected with due 
“ animadversion.” This provision of the fourth Latcran Council 
in 1215 was always interpreted to mean death (sec Van ]is|)cn, 
Observ. in Cone. Lat. 1 V. Canones, and the decree in the Sext, ut 
inquisitionis negotium; and, as to English law and practice, 
Maitland, op. cit., Essay vi., and pp. 161, 176 ; 2 Hen. IV. c. 15 ; 
E'itr:herl)ert, Natura brevitm, 269; 2 Hen. V. st. 1, c. 7). The 
“ capital ” punishment was generally (always in England) by 
burning. Burning was an English punishment for sciine secular 
offences. 

Tlie C'oncordat with EVancis 1 . by which the pope gave up the 
right of hearing appeals from Erance was not many years lx:fore 
the legislation of Henry VIII. in England. Both monarchs 
proceeded on the .same lines : but Erancis 1. got the pope s con- 
sent : Henry VIII. acted in invitum, and in Lime went rather 
further. 

The Statute of Appeals (24 Hen. VIII. c. 12) takes away 
appeals to Rome in causes testamentary and matrimonial and in 
regard to right of tithes, oblations and c)bvcn lions, 

A final appeal is given to the archbishop of the piir- ticmliuHM- 
tictilar province ; but in causes touching the king diction in 
a final r.ppcal is given to the Upper House of (!on- 
vocation of the province. The statute is aimed at appeals ; 
but the words used in it concerning “ citations and all other 
processes ” are wide enough to take away also the “ original ” 
jurisdiction of the pope. No appeal w'as yet given to the crown. 
Canterbury, York, Armagh, Dublin, Cashel and 'luam are put 
in the place of Rome. The Engli.sh and Irish provinces are 
treated as self-contained. All ends there. 

The “Act of Submission of the Clergy ” (25 Hen. VIII. c. 19) 
took away all appeals to Rome and gave a further appeal, “ for 
lack of justice,” from the several courts of the archbishops to the 
king in chancery. Thence a commission was to issue to persons 
named therein to determine the appeal definitely. 'Ehis was 
copied from the then existent practice in admiralty appeals and 
was the origin of the so-called court of delegates. It is a moot 
question whether this statute took awaj^ the appeal to the Upper 
EIouscs of the various convocations in causes wherein the king 
was concerned (sec Gorham v. Bishop of Exeter, 15 Q.B. 52 ; Ex 
parte Bishop of Exeter, 10 C.B. 102; Re Gorham v. Bishop of 
Exeter, 5 Exch. 630). 37 Hen. VIII. c. 17 provided that married 
laymen might be judges of the courts Christian if they were 
doctors of civil law, created in any university. This qualifica- 
tion even was considered unnecessary in Charles I. ’s time (Cro. 
Car. 258). ('anon 127 of 1603 provided that the judges must l)e 
learned in the civil and ecclesiastical laws and at least masters 
of arts or bachelors of laws. Canon Law as a study had been 
practically prohibited at the universities since (Merrim^, 
Thomas CromsoeU, i. 142-143; Cal. State Papers, vol. ix. p. xxix. 
1 17; Owen, Institutes of Canon Law, viii.). The substitution 
of “civilians,” rather than common lawyers, for canonists 
(civilians, hitherto, not an important body in England) had 
important consequences (see Maitland, op. cit. 92 et seq.). 

Henry VIII. had exercised his juri.sdiction Supreme 
Head through a vicar-general. Edward VI. exercised original 



862 ECCLESIASTICAL JURISDICTION 


jurisdiction in spiritual causes by delegated commissions (see 
Archdeacon Hale, Precedents in Criminal Cases, p. xlviii. ). Unless 
the king was to be regarded as an ecclesiastical person, they were 
not properly ecclesiastical courts ; although spiritual persons 
might sit in them, for they sat only as royal commissioners. The 
same point has been taken by large bodies of clergy and laity in 
regard to the court of final appeal created by 25 lien. VIII. c. 19 
and its present successor the judicial committee of Privy Council 
{injra : Rep, Com, Ecc. Discipline, pp. 9, 94 et seq.). At any rate 
the “ original jurisdiction claimed for the monarch personally 
and his delegates, under Henry Vlll. and Edward VI., has not 
permanently remained. In theory, Hooker’s contentions have 
been conceded that “ kings cannot in their own proper persons 
decide questions about matters of faith and Christian religion 
and that “ they have not ordinary spiritual power (Ecc, Pol, 
vii. 8, 1,6; cf. XXX] X, Articles, Art. 37). 

Under Henry VIII. a system began of making certain crimes, 
which previously had been only of spiritual cognizance, felonies 
(25 Hen. VHl. c. 6), excluding thereby spiritual jurisdiction 
(Stephen, llisl, Crim, Law, ii. 429). Bigamy (in its modem 
sense) was thus made felony (r Jac. I. c. 11). In this reign and 
the next, temporal courts were sometimes given jurisdiction 
over purely spiritual offences. A trace of this remains in i Edw. 
VI. c. I (still on the statute book ; Stephen, Hist. Crim, Law, 
ii. 439). Other traces occur in the Acts of Uniformity, which 
make offences of depraving the Book of ('ommon Prayer triable 
at Assizes (between 23 ICliz. c. i and 7 8 A’icl. c. J02 also at 

Sessions) as well as in the courts Christian. 

During Edward VI. ’s time the courts Christian seem practically 
to have ceased to exercise criminal jurisdiction (Hale, Precedents 
in Criminal Cases, p. xlix.). But they sat again for this purpose 
under Mary and Elizabeth and (save between 1640 and 1661) 
continued regular criminal sessions till towards the end of the 
17th century as continuously and constantly as the king’s courts 
(op, ciL), 

'J'he “ordinary'’ ecclesiastical tribunals of the later middle 
ages still subsist in ICngland, at least as regards the laity. This 
is hardly the case elsewhere in the Western Church, though some 
exceptions are noted below. Nevertheless, their exercise of 
criminal jurisdiction over the laity is now in practice suspended ; 
although in law it subsists (see Stephen, Jlist. Crim. Law ; Ray v. 
Sherwood, i Curt. R. 193 ; i Moore I*.C. R. 363 ; the observations 
of Kelly, C.B., in Mordannt v. Moncric/Je, L.K. 2 Sc. Uiv. 381, 
and of Lord Coleridge in Marlin Mackonochie,\s.K. 4 (J.H.D. 
770, and, on the other hand, of Lord Penzance in Phillimore v. 
Maclion, L.R. 1 P.l). 480). 'ITieoretically still, in cases of sexual 
immorality, penance may be impo.sed. Monitions to amend 
may be decreed and bt; enforced by sipiificavit and writ de con- 
tiimace capiendo, or by excommunication with imprisonment not 
to exceed six months (53 (ieo. ITT. c. 127). The tribunals thus 
subsisting are the courts of the bishop and archbishop, the latter 
sometimes called the court of appeal of the province. Peculiar 
jurisdictions have been gradually taken away under the operation 
of the acts establishing the ecclesiastical commissioners. The 
appeal given to delegates appointed by the crown has l>cen 
transferred, first by 2 3 Will. IV. c. 02 to the privy council, 

and then by 3 cSr 4 Will. IV. c. 41 to the judicial committee of 
the privy council. Bishops may now be summoned as a.s.se.ssors 
by 39 40 Viet. g. 59. 

'rhere was in the time of l^Iizabeth, Janies I. and Charles I. 
a “ ('ourt of High Commission ” with jurisdiction over laity 
and c:lergy, based on i Till iz. c. i. s. 15, which was reckoned as an 
ecclesiastical judicature (5 R. i, Cawdreys case) concurrent with 
the ordinary court Christian. Tt was created by virtue of the 
royal supremacy, and was taken away by 16 Qir. T. c. 11. As 
to its history .see Stephen, Hist. Crim, Law, ii. 414-428. 

In regard to clerical offences, 3 & 4 Viet. c. 86 (the “ Church 
Discipline Act ”) creates new tribunals ; and first a commission 
of inquiry appointed by the bishop of five persons, of whom the 
vicar-gencral, or an archdeacon, or a rural dean of the diocese 
miist be one. If they report a prima facie case, the bishop may 
(with the consent of parties) proceed to sentence. In the absence 


of such consent, the bishop may hear the cause with three 
assessors, of whom one shall be a barrister of seven years’ 
standing and another the dean of the cathedral, or one of the 
archdeacons, or the chancellor. This court is called the ** con- 
sistor}' ” court, but is not the old consistor)\ Both these 
tribunals are new. But the bishop may instead send the cause, in 
first instance, to the old provincial court, to which appeal lies, 
if it be not so sent. 

The Public Worship Regulation Act (37 it 38 Viet. c. 85) gave 
criminal jurisdiction over beneficed clerks (concurrent with 
that of the tribunal under 3 & 4 Viet. c. 86) to the judge under 
the act in matters of the fabric, ornaments, furniture and decora- 
tions of churches, and the conduct of divine service, rites and 
ceremonies. The “ judge ” under the act is to be a barrister of 
ten years’ standing, or an ex-judge of a superior secular court, 
appointed by the archbishops of t’anterbury and York, with the 
approval of the crown, or, if they fail to appoint, by the crown. 
Proceedings under this act are to be deemed to be taken in the 
appropriate ancient ecclesiastical courts (Green v. Lord Penzance, 
6 A.C. 657). The judge under this act became (upon vacancies 
occurring) r.v officio official principal of the arches court of 
(Anterbury and of the chancerji^ court of York. This provision 
caused grave doubts to be entertained as to the canonical 
position of this statutory official principal. 

Finally, the Clergy Discipline Act 1892 (55 & 56 Viet. c. 32) 
creates yet a new court of first instance for the trial of clerical 
offences against morality in the shape of a consistory court, 
which is not the old court of that name, but is to comprehend 
the. cluincellor and five assessors (three* clergymen and two 
laymen chosen from a prescribed list), with equal power with the 
chancellor on questions of fact. In many instances the conviction 
of a temporal court is made conclusive on the bishop without 
further trial. In regard to moral offences, jurisdiction under this 
act is exclusive. But it only applies to clerks holding prefer- 
ment. Under all these three acts there is a final appeal to the 
judicial conmiittee of the privy council. 

None of these acts applies to the trial of bishops, who are left 
to the old jurisdictions, or whatever may be held to be the old 
jurisdictions (with that of the Roman Sec eliminated). As to 
suffragan bishops in the province of Canterbur>", see Read v. 
Bishop of Lincoln, 13 P.D. 221, 14 P.D. 88. (On general ques- 
tions see Phillimore, Ecc, Law, 65, 73.) Despite the bishop of 
Lincoln’s case, the law is in some uncertainty. 

Dilapidations are now not made matters of suit before the 
court, but of administrative action by the bishop. 

The subject matter of ecclesiastical jurisdiction has been 
gradually reduced in England, &c., by various causes, (i) The 
taking away of all matrimonial, testamentary and ah intestate 
juri.scliclion by 2ocS:2i Viet. c. 77 (testamentary, &c., England), 
c. 79 (testamentary, &c., Ireland), c. 85 (matrimonial, England) ; 
33 A' 34 VicT. c. 1 10 (matrimonial, Ireland). Matrimonial jurisdic- 
tion was taken from the bishop of Sodor and Man in 1884. (2) 
Since 6 & 7 Will. IV. c. 71, tithe has become, except in a few 
rare cases, tithe rent charge, and its recovery has been entirely 
an operation of secular law. Most kinds of offerings are now 
recoverable in secular courts. (3) Administration of pious gifts 
has passed to the court of chancery. (4) The enforcement of 
contractual promi.ses has Jong b.een abandoned by the courts 
('hristian themselves. (5) Uhurch rates can no longer be enforced 
by suit (31 & 32 Viet. c. 109). (6) Defamation was taken away 
in England by 18 & 19 Viet. c. 41, and in Ireland by 23 & 24 
Viet. c. 32. (7) Laymen can no longer be tried in the spiritual 

courts for offences against clerks. (8) The jurisdiction for 
“ brawling ” in church, &c., is taken away by 23 & 24 Viet. c. 32 
in the case of the laity. In the case of persons in holy orders there 
is a concurrent jurisdiction of the two tribunals (Valancy v. 
Fletcher, 1897, 1 Q.B. 265). This was an offence very frequently 
prosecuted in the courts Christian (see A. J. Stephens, Ecclesi- 
astical Statutes, i. 336). 

The existing ecclesiastical jurisdiction in England is therefore 
now confined to the following points. (1) Discipline of the 
clei^. (2) Discipline of the laity in respect of sexual offences 
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as already stated. (3) Control of lay office-bearers, church- 
wardens, sidesmen, organists, parish clerks, sextons. (4) Pro- 
tection of the fabrics of churches, of churchyards, ornaments, 
fittings, &c., sanctioning by licence or faculty any additions or 
alterations, and preventing or punishing unauthorized dealings by 
proceedings on the criminal side of ^e courts. (5) Claims by 
individuals to particular seats in church or special places of 
sepulture. (6) Rare cases of personal or special tithes, offerings 
or pensions claimed by incumbents of benefices. In the Isle of 
Man and the Channel islands courts Christian have now jurisdic- 
tion substantially as in England. In Jersey and in Guernsey 
there are courts of first instance with appeal to the bishop of 
Winchester. Ecclesiastical jurisdiction in Ireland was as in 
England till the Irish Church was disestablished in 1869 by 
32 & 33 Viet. c. 42. 

The position of a disestablished or an unestablished Church 
is comparatively modern, and has given rise to new jural con- 
BccJeMiMS' These Churches are collegia licita and come 

within the liberty of association so freely conceded in 
diction la modern times. The relalJons of their bishops, priests 
non-eatmb-Qx other ministers and lay office-bearers inter se and 
chtnvhes depend upon contract; and these 

contracts will be enforced by the ordinary courts of 
law. A consensual ecclesiastical jurisdiction is thus created, 
which has to this extent temporal sanction. In joro con- 
scienliae spiritual censures canonically imposed are as binding 
and ecclesiastical jurisdiction is as powerful as ever. 

Into the British-settled colonies no bishops were sent till 1787 ; 
and consequently there were no regular courts Christian. The 
bishop of London was treated as the diocesan bishop of the 
colonists in North America ; and in order to provide for testa- 
mentiiry and matrimonial jurisdiction it was usual in the letters 
patent appointing the governor of a colony to name him ordinar}'. 
In New York state there is still a court called the surrogates 
court, surrogate being the regular name for a deputy ecclesi- 
astical judge. In Lower Canada, by treaty, the Roman (Catholic 
Church remained established. 

Throughout the United States, whatever may have been the 
position in some of them before their indeiJendence, the Church 
lias now no position recognized by the State, but is just a body 
of believers whose relations are governed by contract and with 
whom ecclesiastical jurisdiction is consensual. 

'Die position is the same now througli all the British colonies 
(except, as already mentioned. Lower Oinada or Quebec). From 
1 787 onwards, colonial bishops and metropolitans were appointed 
by letters patent wliich purported to give them jurisdiction for 
disciplinary purposes. But a scries of cases, of wliich the most 
remarkable was that Be the Bisfwlf of Natal (3 Moore P.C. 
N.S. A.D. 1864), decided that in colonies possessing self- 
governing legislatures such letters patent were of no value ; 
and soon after the crown ceased to issue them, even for crown 
colonics. 

In India the metropolitan of Calcutta and the bishops of 
Madras and Bombay have some very limited jurisdiction which 
is conferred by letters patent under the authority of the statutes 
53 Geo. III. c. 155 and 3 & 4 Will. IV. c. 85. But the other 
Indian bishops have no position recognized by the State and no 
jurisdiction, except consensual. 

The Church had the same jurisdiction in Scotland, and 
exercised it through similar courts to those which she had in 
Bccieaiaa* I^^^g^^nd and France, till about 1570. As late as 1566 
ilea! juria^ Archbishop Hamilton of Glasgow, upon his appoint- 
dictioa In mcnt, had restitution of his jurisdiction in the probate 
Scotland, testaments and other matters (Keith, History of 
Ihe Scottish Bishops, Edinburgh, 1824, p. 38). There was an 
interval of uncertainty, with at any rate titular bishops, 
till 1592. Then parliament enacted a new system of Church 
courts which, though to some extent in its turn superseded by 
the revival of episcopacy under James VI., was revived or ratified 
by the act of 1690, c. 7, and stands to this day. It is a Presby- 
terian system, and the Scottish Episcopal Church is a dis- 
established and voluntary body since 1690. 


The Presbyterian courts thus created are arranged in ascend- 
ing order : — 

(rt) Kirk Session consists of the minister of the parish and the 
“ ruling elders ” (who are elected by the session). It has cog- 
nizance of scandalous offences by laymen and punishes them 
by deprivation of religious privileges. It docs not judge ministers 
(Brodie-Innes, Comparative Principles oj the Laws of England 
and Scotland, 1903, p. 144). 

{b) The Presbytery has jurisdiction, partly appellate and 
partly original, over a number of parishes. There are now eighty- 
four presbyteries. These courts consist of every parochial 
minister or professor of divinity of any university within the 
limits, and of an elder commisisioned from every kirk session. 
A minister is elected to preside as moderator. These courts 
judge ministers in first instance for scandalous conduct. As 
civil courts they judge in first instance all questions connected 
with glebes and the erection and repair of churches and manses. 
They regulate matters concerning public worship and ordinances, 
and have appellate jurisdiction from the kirk session. 

(r) The Provincial Synod consists of a union of three or more 
presbyteries with the same members. There are now sixteen. 
'I’hey meet twice a year to hear appeals from presbyteries. No 
app€:al can go direct to the General Assembly, omisso medio, 
unless the piesbytery have so expressly directed, or unless there 
be no meeting of synod after the decision of the presbytery 
before the meeting of General Assembh*. 

(d) 'riie General Assembly is the supreme ecclesiastical court 
of this system. It meets annually. The king’s “ lord high 
commissioner ” attends the sittings ; but does not intervene 
or take part in the court’s decisions. T'he court consists of 
ministers and ciders, ehicted from the presbyteries in specified 
proportions, and of commissioners from the four universities, 
the city of Edinburgh and the royal burghs. The rresbylerian 
Church in India sends one minister and one elder. The whole 
Assembly consists of 371 ministers and 333 eldei-s. The juris- 
diction is entirely appellate. Tlie Assembly appoints a com- 
mission to exercise some of its funi:ti()ns during the intervals of 
its .session. To this commission may be referred the cognizance 
of partiniliir matters. 

Questions of patronage now (by 37 38 Viet. c. 82) belong to 

the Church courts ; but not questions of lapse or stipend. Seats, 
seal rents, pews, the union and disjuriili(»n of parishes and 
formation of district pari.shes are of .secular juri.sdiction. Que.s- 
tions of tithes (or “ tcinds ”) and ministers* stipends were referred 
to commissioners by acts of the Scots jiarliaments beginning in 
1607. The commissioners of teinds became a species of ecclesi- 
astical court. By Scots act of 1707, c. 9, their powers were 
transferred to the judges of tlie court of session, who now con- 
stitute a “tcind court” (Brodie-Innes, op. cit. pp. 138, i3()). 
Matrimonial matters and those rel.iting to wills and succession 
(called in Scotland “ consistorial ” causes) were in j 363 taken 
from the old bishops’ courts and given to “ commissaries ” 
appointed by the crown with an appeal to the court of .session, 
which by act 1609, c. 6, was declared the king’s gi (‘at consistor}^ 
They ha\'c remained matters of secular jurisdiction. 

The Scots ecclesiastical courts arc entitled to the assistance of 
the secular courts to carry out their jurisdiction by “ due assist- 
ance.” Within the limits of their juri.sdiction they are su/irernc. 
But if a court go outside its jurisdictii^n, or refii.se to exercise 
powers conferred on it hy law, the civil court may “ reduce ” 
(i.e. set aside) tlie sentence and award damages I0 the yiarty 
aggrieved. 

With the Reformation in the 16th ctJiitury, Church (Miurts 
properly speaking disappeared from the noii-episropal 
religious communities which were established in contiaen- 
Holland, in the Protestant states of .Switzerland and taiBunf 
of Germany, and in the then non-epi.s(:opaI ^'^'J^hries 
of Denmark and Norway. 

Discipline over ministers and other office-bearers was exercised 
by administrative methods in the form of trials before con- 
sistories or synods. To this extent ecclesiastical jurisdiction is 
still exercised in these countries. Consistories and synods have 
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exercised discipline of a penitential kind over their lay members ; 
but in later times their censures have generally ceased to carry 
temporal consequences. Ecclesiastical jurisdiction on the civil 
side for the trial of causes soon disappeared. Heresy has been 
treated as a crime to be tried in and punished by the ordinary 
courts of the country, as in the cases of Servetus {q.v,) and 
Grotius (q.v,). 

For the episcopal churches of Sweden and Finland the first 
constitution or “ Church order” was formed in 1571. It pro- 
vided for the visitation of the clergy by the bishop, and for the 
power of the clergy to exclude their lay folk from the Holy 
Communion, subject to appeal to the bishop. Both minor and 
major excommunication had been in use, and for a long time 
public penance was required. The procedure underwent great 
modification in 1686 ; but public penance was not taken away 
till 1855, and then confession to and absolution by the priest in 
the presence of witnesses was still required, ('ivil jurisdiction in 
causes appears to have been given up early (Cornelius, Svenska 
Kirkaus Historian Upsala, 1875, PP* 189, 285). 

Over the rest of western continental Europe and in the colonies 
of Spain, Portugal and France, ecclesiastical jurisdiction remained 
generally in the state which we have already described 
CaMo/Zc century. The council of 

eountrt9M. Trent took away the jurisdiction of archdeacons in 
marriage questions. The testamentary jurisdiction 
disappeared (as already stated) in France. Disputed cases of 
contract were more often tried in the secular courts. Recourse 
to the secular prince by way of appel comme d'ahus, or otherwise, 
became more frequent and met with greater encouragement. 
Kings began to insist upon trying ecclesiastics for treason or 
other political crimes in secular courts. So under the advice of 
his minister (the marquis of Ponibal), King Joseph of Portugal in 
1759-1760 claimed that the pope should give him permission to 
try in all cases clerics accused of treason, and was not content 
with the limited permission given to try and execute, if guilty, 
the Jesuits then accused of conspiring lus death (Li/e of Potubk^ 
by Count da Carnota, 1871, pp. 128, 141). But there was no 
sudden change in the position of the courts Christian till the 
French Revolution. 

In France a law of the Revolution (Septeml)cr 1790) purported 
to suppress all ecclesiastical jurisdictions. On the re-estaV)li$hing 
of the Catholic religion on the basis of the new Concordat, 
promulgated 18 Germinal, year X. (April 8, 1802), no express 
provision was made for ecclesiastical jurisdictions ; but several 
bishops did create new ecclesiastical tribunals, “ ofiicialities ” 
(Migne, Diet, de droit canon., s.v.). The government in some 
cases recognized these tribunals as capable of judging ecclesi- 
astical causes (Migne, ubi sup.). In 1810 the diocesan official of 
Paris entertained the cause between Napoleon and Joseplune, 
and pronounced a decree of nullity (Migne, vbi sup. s.v. 
** Causes ”), Such litigation as still continued before the spiritual 
forum was, however, confined (save in the case of the matrimonial 
(luestions of princes) to the professional conduct of the clergy. 

Such neighbouring countries as were conquered by France or 
revolutionized after her pattern took the same course of sup- 
pressii^ their ecclesiastical jurisdictions. After 1814, some of 
these jurisdictions were revived. But the matter is now deter- 
mined for all countries which have adopted codes, whether after 
the pattern of the Code Napoleon or otherwise. These countries 
have created a fiierarchy of temporal courts competent to deal 
with every matter of which law takes cognizance, and a penal 
code which embraces and deals with all crimes or delicts which 
the state recognizes as offences. Hence, even in countries where 
the Roman Church is established, such as Belgium, Italy, the 
Catholic sUtes of Germany and cantons of Switzerland, most 
of the Latin republics of America, and the province of Queljec, 
and a fortiori where this Church is not established, there is 
now' no discipline over the laity, except penitential, and no juris- 
diction exercised in civil suits, except possibly the matrimonial 
questions of princes (of which there was an example in the 
case of the reigning prince of Monaco). In Spain causes of 
nullity and divorce a thoro, in Portugal causes of nullity between 


Catholics, are still for the court Christian. In Peru, the old 
ecclesiastical matrimonial jurisdiction substantially remains 
(Lehr, Le Mariage dans les principaux pays, 1899, arts. 362, 797, 
772, 781). Otherwise these three countries are Code countries. 
In Austria, the ancient ecclesiastical jurisdiction was taken away 
by various acts of legislation from 1781 to 1856 ; even voluntary 
jurisdiction as to £spensations. The Concordat of 1856 and 
consequent legislation restored matrimonial jurisdiction to the 
courts Christian over marriages between Roman Catholics. In 
1868 this was taken away. The Austrian bishops, however, 
maintain their tribunals for spiritual purposes, and insist that 
such things as divorce a vinculo must be granted by their authority 
(Aichner, Compendium juris ecclesiastici, pp. 551-553). 

By consent and submission of her members, the Roman Church 
decides in foro conscientiae questions of marriage, betrothal and 
legitimacy everywhere; but no temporal consequences follow 
except in Spain, Portugal and Peru. 

The position in France was the same as that in Belgium, Italy, 
&c., till 1906, when the Church ceased to be established. The 
only Latin countries in which conflict has not arisen appear to 
be the principality of Andorra and the republic of San Marino 
(Giron y Areas, Situacion juridica de la Iglesia Catolica, Madrid, 
1905^ P- 173 ct seq.). 

Even as to the discipline of the Roman clergy it is only in 
certain limited ca.ses tliat one can speak of ecclesiastical jurisdic- 
tion . Bishops and beneficed incumbents {cures) must be regularly 
tried ; and where the Church is established the canonical courts 
arc recognized. But the majority of parishes are served by mere 
desservants or vicaires, who have no rights and can be recalled 
and dismissed by mere administrative order without trial (Migne, 
ubi sup, s.v. “ Inamovibilite,” “ Desservants ”). 

The Napoleonic legislation re-established the appel comme 
d'abus (“ Articles organiques,* art. 6). The recourse was now to 
the council of state (see Migne, ubi supra, “ Officialite ”). But 
the revocation of a desservant, and the forbidding him the execu- 
tion of his ministry in the diocese, was not a case in wliich the 
council of state would interfere (Migne, ubi sup. “ Appel comme 
d’abus,” “ Conseil d'etat ”). 

In tJiase provinces of the Anglican communion where the 
Church is not established by the state, the tendency is 
not to attempt any externsd discipline over the laity ; tion in 
but on the other hand to exercise consensual jurisdic- AngUemn 
tion over the clergy and office-bearers through courts 
nearly modelled on the old canonical patterns. 

In the Roman communion, on the other hand, both where 
the Church is established and where it is not, the tendency is 
to reduce the status of cure to that of desservant, and to 
deal with all members of the priestly or lower orders juHMdio- 
by administrative methods. This practice ol^tains in tiouot 
all missionary countries, e.g. Ireland and also in Church of 
Belgium (S. B. Smith, Elements of Ecclesiastical Law, 

New York, i, 197 et seq. ; p. 403 ct seq. ; Tauber, Manuals 
juris canonici, Sabariae, 1904, p. 277). In the United States, 
the 3rd plenary council of Baltimore in 1884 provided that one 
rector out of ten should be irremovable (Smith, op. cit. i. 197, 
419). In England there are few Roman “ benefices ” (E. 
Taunton, Law of the Church, London, 1906, s.v. “ Benefice ”). 
A desservant has an informal appeal, by way of recourse, to the 
metropolitan and ultimately to the pope (Smith, op. cit. p. 201). 
The bishop’s ** official ” is now universally called his vicar- 
general (except in France, where sometimes an official is appointed 
eo nomine), and generally exercises both voluntary and con- 
tentious jurisdiction {op. cit. i. 377). As of old, he must be at 
least tonsured and without a wife living. At the Vatican 
Council, a desire was expressed that he should be a priest {ib.). 
He should be a doctor in theology or a licentiate in canon law 
{ib. p. 378). Whether a bishop is bound to appoint a vicar-general 
is still disputed {ib. p. 380; cf. supra] contra, Bouix, Inst. Juris 
Canon. De Judic. i. 405). In 1831 the pope enacted that in 
all the dioceses of the then Pontifical States, the court of first 
instance for the criminal causes of ecclesiastics should consist of 
the ordinary and four other judges. In the diocese of Rome, 
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the court of the cardinal vicar-gcncral consists of such vicar- 
gcneml and four other prelates (Smith, uhi mprd). In the 
Roman communion in England and the United States, there 
are commissions of investigation appointed to hear in first 
instance the criminal causes of clerks. They consist of five, or at 
least three, priests nominated by the bishop in and with the 
advice of the diocesan synod. In the United States, since 1884, 
the bishop presides on these commissions. They report their 
opinions to the bishop, who passes final sentence {ih, ii. 1 29-131). 

“ Exemptions ” now include all the regular religious orders, 
!.<?. those orders which have solemn vows. Over the members of 
these orders theif superiors have jurisdiction and not the bishop. 
Otherwise if they live out of their monastery, or eVen within that 
enclosure so notoriously offend as to cause scandal. In the first 
case, they may be punished by the ordinary of the place, acting as 
delegate of the pope without special appointmei.t (Cone. Trid. 
Scss. vi. c. 3). In the second case, the bishop may require the 
superior to punish within a certain time and to certify the 
punishment to him ; in default he himself may punish (Cone. 
Trid. Sess. xxv. c. 14, cf. Smith, of), cit. i. 204-206). So, 
regulars having cure of souls are subject to the jurisdiction of the 
bishop in matters jKjrtaining thereto (ih. p. 206). The exemp- 
tion of regular religious orders may Ikj extended to religious 
societies without solemn vows by special concession of the pope, 
as in the case of the Passionists and Redernptorists (ih. p. 205 ; 
Sangiiineti, Juris ecc. m.s7., Rome, jSqo, pp. 3()3, 394). 

Appeal lies, in nearly all cases, to the metropolitan (Smith, 
ot>» pp. 219-223). jMetropolitans usually now have a metro- 
politan tribunal distinct from their diocesan court (ih. ii. 141), 
but constructed on the same lines, with the metropolitan as judge 
and his vicar-general as vice-judge. In some “ missionar\’^ ” 
dioceses, the metropolitan, qua metropolitan, has a separate 
commission of investigation, to try the criminal causes of 
clerks, sentence being passed by himself or his vicar-general (ih. 
p. 142). 

The next step in the hierarchy, that of “ primates ” (supra), 
has “ in the present state of the Church ” ceased to exist for our 
purpose (Sanguineti, op. eit. p. 334), as a result of Tridentine legis- 
lation. The only appellate jurisdiction from the metropolitans is 
the Roman See. To it also lies a direct appeal from the court of 
first instance, omisso medio (Smith, op. eit. i. 224). The pope's 
immediate and original jurisdiction in every diocese is now 
expressly affirmed by the Vatican Council (ib. p. 239). 'I'hat 
original jurisdiction he reserves exclusively to himself in eausis 
majoribus (ib. pp. 249-250). These are (1) causes relating to 
elections, translations and deprivations of, and criminal pro- 
secutions against, bishops, and (2) the matrimonial c^ses of princes 
(Taunton, op. cit. s.v. “ C'ause ”). 

In the Eastern Church, the early system of ecclesiastical 
judicature long continued. Rut a sacred character was ascribed 
to the emperors. They are “ anointed lords like the 
Cbur^. ^'ishops ” (Balsamon, in Cone. Ancyr. Can. xii., repnv- 
senting the view of the J2th and 13th centuries). 
Bisho[)s were often deposed by administrative order of the 
emperor ; synods being expected afterwards to confirm, or rather 
accept, such order. The germ of this dealing with a major causa 
may be found in the practice of the Arian emperors in the 4th 
ccntiiT*)'. The cause of Ignatius and Photius was dealt with in 
the 9th century by varifms synods ; those in the East agreeing 
with the emperor’s view for the time Ixiing, while those in the 
West acted with the pope. (The details are in Alansi, Cone, in 
locis, and in Hcfele, Cone, in locis, more briefly. They are sum- 
marized in Landon, Manual of Councils, s.v. Constantinople,” 

Rome,” and in E. S. Foulkes, Manual of Ecclesiastical History, 
s.v. Century IX.") Since these transactions patriarchs have been 
deposed by the Byzantine emperors ; and the 'rurkish sultans 
since the 15th century have assumed to exercise the same 
prerogative. 

The spiritual courts in the East have permanently acquired 
jurisdiction in the matrimonial causes of baptized persons ; 
the Mahommedan governments allowing to Christians a personal 
law of their own. The patriarch of (bnstantinople is enabled 


to e.xercise an extensive criminal jurisdiction over Christians 
(Neale, Hist, of the Eastern Church, i. 30, 31). 

The empire of Russia has in the matter of ecclesiastical juris- 
diction partly developed into other forms, partly systematized 
4th century and later Byzantine rules. I’he provincial system 
does not exist ; or it may be said that all Russia is one province. 
An exception should be made in the case of Ceorgia, which is 
governed by an “exarch,” with three suffragans under him. 
In the remainder of the empire the lilies of metro])olitan, save 
in the case of the metropolitan of all Russia, and of archbislioj), 
were and are purely honorary, and their holders have merely 
a diocesan jurisdiction (see MouraviefT, History of the Eussian 
Church, translated Blackmore, 1842, translator's notes at pp. 370, 
3QO, 416 ct seq.). So in Egypt the bishop or “ pope ” (afterwards 
patriarch) of Alexandria was the only true metropolilan (Neale, 
History of the Eastern Church, Gen. Introd. vol. i. p. in). The 
metropolitan of Russia from the time of the conversion (a.d. (>88 ) 
settled at Kiev, and his province wiis part of the patriarchal e of 
Constantinople, and appeals lay to ('onstjint inople. Many such 
appeals were taken, notably in the case of Eeon, bishop of Rostov 
(MouraviefT, op. cit. p. 38). The metropolitical see was for a 
short time transferred to XHadimir and then finally to Moscow 
(MouraviefT, chs. iv., v.). After the taking of ('onstantinopU* in 
1452, the Russian metropolilans were always chosen and con- 
secrated in Russia, appeals ceased, and Moscow bec-ame de jacto 
autocephalous (Joyce, uhi sup. ji. 379 ; Moiira\'iefT, op. cit. 
p. 126). The tsar 'I'heodorc in 15S7 exercised the power of the 
Byzantine cnijierors by deposing the metropolitan, Dioinsius 
Grammaticus (MouraviefT, p. 125). In 15S7 the see of Moscow 
was raised to patriarchal rank with the consent of (’onstantinople, 
and the subsequent concurrence of Alexandria, Antioch and 
Jerusalem (ih. c. vi.). Moscow' became the final court , in theory, 
jis it had Jong been in pmctice. Certain religious houses, how'cver, 
had their own final trilninals and were “peculiars,” exempt from 
any diocesan or patriarchal jurisdic tion for at least all causes 
relating to (.‘hurcli property (ih. p. 131). 

The subject matter of ecclesiastical jurisdiction in Russia 
during the whole patriarclwal period included matrimouial and 
testamentary causes, inheri tanceand .sacrilege, am I many f(ii(^st ions 
concerning the ('liurch domains and Cluir(!h projicrly, as W(? 1 J as 
spiritual offences of clergy and laity (ih.). 'J'he bishops had 
consistorial courts ; the jiatriarchs, chanceries and consistories 
(ihi). Bishops were judged in synod (sc‘e, f.g. the ease of tlie 
archbishop of Polotsk in 1622, ih. p. 170) and only lawfidly 
judged in .synod (ih. p. 215). 

Clerks and the dependiints of the metropolilan (afterwards 
the patriarch) appear to have been immune from secular juris- 
diction, exc(;pt in the Ciwe of crimes against life, from the time of 
Ivan the Tcrrildc (ib. pp. 180-181). The tsar Michael, in the, 
earlier 17th century, confirmed these immunities in the, case, of 
the clergy of the patriarch’s own diocese, but provided that in 
country places belonging to his diocese, monasteries, churches and 
lands should lie judgi^d in secular matters by the C'oiirt of llur 
Great Palace, theonrticallylield before, the tsar himself (ih. p. 181 ). 
This tsar limited the “ peculiar ” monasteries to three, and gave 
the patriarch jurisdiction over them (ib.). The next tsar, Alt.-xis, 
however, by his code instituted a “ Monastery Court,” which was 
a secular tribunal composed of laymen, to judge, in (iivil suits 
figainst spiritual p(?rsons, and in matters arising out of their 
manors and properties (ih. p. 193). This i-oiirt was not in opera- 
tion during the time when the patriarch Nikon was also in effect 
first minister ; but upon his decline exercised its full jurisdiction 
(ib. p. 2 1 6). Nikon was him.self tried for abdicating Ins .see., causing 
disorder in the realm, oj^pression and violence, first before a symnl 
of Moscow composed of his suffragans and sonic Greek bishojis, 
and afterw'ards hef(»re another synod in which sat the patriarchs 
of Alexandria and Antioch, the metropolitans of Servia and 
Georgia, the archbishops of Sinai and Wallachia, and the metro- 
politans of Nice, Arnasis, Iconium, Treliizond, Varna and Scio, 
Iiesidcs the Russian bishops. 'Phis synod in 1667 def)o.sed Nikon, 
degraded him from holy orders, and sentenced Iiim to pr*rpetiia! 
penance in amonasteryfiT?. pp. 220-232). 'Ifie next tsar, Theodore, 
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suppressed the secular “ monastery court/’’ and directed that ail 
suits against spiritual persons should proceed otdy in the patri- 
archal “ court of requests ” (ih. p. 264). There was, however, 
a species of appel comme d'ahus. Causes could be evoked to the 
tsar liimself, “ when any partiality of the judges in any affair in 
which they themselves were interested was discovered ” {ib.), 

'I’he old system was swept away by Peter tluj Great, w'ho 
settled ecclesiastical jurisdiction substantially on its present 
basis. The patriarchate was abolished and its jurisdiction 
transferred by a council at St Petersburg in 1721 to a Holy 
Governing Synod. The change was approved by the four 
patriarchs of the East in J723 {ib, chs. xv.-xvii.). Peter per- 
manently transferred to the secular Inrurn the testamentary 
jurisdictionand that concerning inheritance, as also questions of 
“sacrilege ” (tb. p. 264). As the result of a long scries of legislation, 
beginning with him and ending with Catherine 11 ., all church 
proj)orty of every kind was transferred to secular administration, 
allowances, according to fixed scales, being made for ministers, 
monks and fabrics (op, cil. translator’s appendix i. p. 413 et scq.). 
There remain to the spiritual courts in Russia the purely ecclesi- 
astical discipline of clerks and laity and matrimonial causes. 

The court of first instance is the “ consistorial court ” of the 
liishop. This consists of a small body of ecclesiastics. Its 
tlecisions must be confirmed by the bishop (op, cil, translator’s 
appendix ii. pp. 422-423). Tn the more important causes, as 
divorce (/>. a vinculo), it inily gives a provisional decision, 
which is reported by the bishop, with his own opinion, for final 
judgment, to the Most Holy Governing Synod. 

The governing synod is the final court of appeal. It consists 
of a small number of bishops and priests nominated by the tsar, 
and is assisted by a “ procurator,” who is a layman, who explains 
to it the limits of its jurisdiction and serves as the medium of 
conn null {(Nation between it and the autocrat and secular 
authorities. It deals with the secular crimes of spiritual persons, 
if of importance and if not ca]iital (thes(5 last being reserved 
fill* the secular forum), and with heresy and schism. It is the 
only court which can try bishops or decree divorce, 'fhe tsar 
formally ('onfirms its judgments ; but sometimes reiUices 
penalties in the exercise of the pirerogative of mercy (see Moura- 
vieff, op, cit, ch. xvii. translator’s app. ii.). 

'I’he governing synod now sits at Si l*eLei*sl)urg, but appoints 
ilelegated commissions, with a portion of its jurisdiction, in 
Moscow and Georgia. The latter commission is presided over 
by the “ exarch ” (supra). 

Since the War of Independence, the kingdom of Greece has 
been ecclesiastically organized afUir the model of Russia, as one 
autocephalous ” province,” separated from its old patriardiaie 
of ('onstanlinoplc, with an honorary metropolitan and liouorary 
archbishops (Neale, op. cil. Gen. Introd. \h) 1 . i.). The Holy 
Synod possesses the melropolitical jurisdiction. It sits at 
Athens. The metropolitan of Athens is president, and there are 
four other meinber.s appointed by the government in annual 
rotation from I lie senitir bishops. There is attached to it a govern- 
ment comniissioncr, with no vote, but alfixing his signature to 
the synodical judgments (Joyce, op. cit. p. 35). 

The subject matter of the jurisdiction of Hellenic courts 
(Christian seems to be confined to strictly spiritual discipline, 
mainly in regard to the professional misconduct of the clergy. 
Imprisonment may be inllictcd in these last cases (ib.). All 
matrimonial canoes are heard by the secular tribunals (Lehr, 
op. cit. sect. 587). 

The bishop's consistorial court, consisting of himself and four 
priests, has a limited jurisdiction in first instance. Such a court 
can only suspend for seven days unless w'ith the sanction of the 
Holy Synod (Joyce, op. cit.). 

llic Holy Synod can only inflict temporary' suspension, or 
impri.sonmciit for fifteen days, unless wdth the samlion of the 
Ring’s mini.stry. Deprivation, or imprisonment for more than 
two months, requires the approval of the king (ib.). The king 
or the ministry do not, however, rehear the cause by way of 
appeal, but merely restrain severity of sentence (ib.). 

The Church of (Cyprus has been aiitoceplialous since at any rate 


the oecumenical synod of Ephesus in 431. The episcopate now 
consists of an archbishop and three suffragans (Hackett, Orthodox 
Church in Cyprus, 1901, ch. v. et passim). The final court is 
the island synod, which consists of tlic archbisljop, hi.s suffragans 
and four dignified priests. It has original and exclusive cog- 
nizance of causes of deposition of bisliops (op. cit. pp. 260, 262). 

Eac:li bishop is assisted by at least two officers with judicial 
or quasi-judicial powers, the “ archimandrite ” who adjudicates 
upon causes of revenue and the archdeacon who adjudicates on 
questions between deacons (op. cit. pp. 272-273). The “ exarch ” 
of the archbishop, who is a dignitary but not a bishop, has a scat 
in the provincial synod. 

In the Balkan States, the system — inherited from Byzantine 
and Turkish limes — of (jcdesiastical jurisdictions prevails, except 
that they arc now autoc:epbidous,and indcpcndenl of the patriarch 
of ConsUintinople. Matrimonial causes in Servia arc of ecclesi- 
astical cognizance (Lehr, op, cit, sect. 901). 

ArTiiORiTi?:s. -St Anr^ustinc, Epistles’. Codex Theodosianus. 
editod hy Th. JMoinmscii and l‘. M. M(?yer (1005) ; Code and Novells 
of Emperor Justinian, cd. J. Golhofrcdiis ; T. T5alsamon, 

“ Tn Cone. Ancyr." in llu; Corpus juris canonici (1870 - 1881) ; 

Hostiensis** Super Derretum ; W. l.yndwood, Provinnale (Oxford, 
jOyg) ; Sir A. EitzhorbiMi , Natura brevium (1534) ; Sir T. Ridley, 
View of the Civile and Et desiosticnl Law (i<^»o7) ; J. Ayliffc, Parcrf>on 
juris eLiicsiastiri (1720); J. Godolpliin, Ahridi’cmcnt of the Laws 
Ecclesiastical (T.ondon, jr)87) ; E. Gil>son, Codex juris ecclcsiastici 
(Oxford, 17^1); 1). C-ovarnivias, Opera omnia (Aiitwcrp. i()38) ; 
Jean Ifardoiiiti, Concilia (1715) ; j. l->. Mansi. Concilia (1759-1798) ; 
E. Stilliiiglleel, lii clcsiaslii al jurisdiction (1704); L. S. Jo Nain dc 
Tillfinont, Memoircs pour servir d V histoire ccclcsiastique (1701- j 71 2) ; 
1*. T. Durand de Maillanc, Dictionnuirc dit droit tanonique (.t7^>i) ; 
Dictioniiaire ccclcsiastique et cantmique, par line socif'd.e de relijdeiix 
(Paris, 17O5) ; Z. B. van Kspen, Jus ecclesiasticnm universnm 
1720), De recursu ad Erincipetn. observationcs in Con- 
cilium Latcranvnsr iv. ; L. Tlumiassin., Vetus ct nova disci plina 
ere. ( 1 705 - 3 7< ) ; W, Beverid'^e, Srnodicon ( Ox ford , 1672): 
J. A. S. da Caniotn, Life of Poniha! (1843) ; j. 1\ Oirtionnaire 

de droit canon. (I ’aris, 3844) ; K. Keith, History of the Seottish 
lUshitps (Ediiil)iirgli, 182.}); 1*. N. \’ivi\s y ('ehria, Vsaf^es y demas 
dercchos de Cataluha (1832) ; C. A, Coriielius, Sven ska. Kvrkaus 
Historia (Ppsala, 1875) ; MouravielT, IJislory of the Russian Church 
(trails. Blackinoro, 1842) ; Ffonlkes, Manual of furlesiasiical History 
(1851); E. II. Landoii, Manual of Councils of the Church ; 

W. IJ, Precedents in Criminal Cases (Loudon, 1847) ; E. B. 

Piisey, Councils of the Church (Oxldrd, .1857) ; C. J. von llvlele, 
Conrilien^eschichte (Freiburg, 1855 jiSgo) ; M. (iaiidry, I'raile dc 
la Ufiislation des cuUcs (Paris. 185^) ; W. Stubbs, Select Charters 
(Oxford, 1805) ; A. W. lladd.an and VV. Stubbs, Councils and 
Ecclesiastical Dot iimenis (Oxford, i80g) ; A. j. Slepbt'.ns, Ecclesi- 
astical Statutes (1845) ; 11. Eothcry, Return of Cases before Dele- 
fiatcs (1864) ; J. W. Joyei.’, The .Sword and the Keys (^ml cd.. 18S1) ; 
Report of Ecclesiastical Courts Commission (1888)'; P. l’'oiirni(.-r, I.rs 
Officialil/’S au moven d^e ( 1 880) ; S. B. Smith, Elements of Ei ( lesiastical 
Imw (New York. 1889 -1800) ; S. Sanguine l;i. Juris ecc. inst. (Ivoiiie, 
181^0) ; j. l'\ Slc].di(*u, History of the Criminal Laiv of Eiiffland 
(Loudon, 1883); I’ollock and Maitland, History of English Jmw 
before E.dward T. (i8()8) ; F. \V. Mai Maud, Roman Canon I. aw in 
the Church of Enf;land (1898); K. C)\vc*n, Canon Law (188^); Sir 

R. J. BJiiliiinorc, Ecclesiastical Law (2iid ed., 1895) ; J. W. Brodic- 
liines. Comparative Principles of the Laws of Ent^land and Scotland 
(^9‘M) I B- B- Mcrriinan, Life and Letters of Thomas Cromwell (mb2) ; 

S. Aiclmcr, Ctmipcndimn juris endesiast. (8th cd.. Brixen, 1905, 
especially in regard to Austro-Himgarian Emjiin*) ; J. Hackett, 
History of the Orthodox Church in Cyprus (1901) ; Tauber, Manuale 
juris canonici (i90(>) ; E. I.. Taunton, Law of /he Church (J..oiidoii, 

; Report vf Royal Commission on Ecclesiastical Discipline 
(iQoCy). (W. c;. r. P.) 

ECCLESIASTICAL LAW, in its broadest sense, the sum of 
the authoritative rules governing the Christian Church, whctlicr 
in its internal polity or in its relations with the secular power. 
Since there arc various churches, wide;ly differing alike in their 
principles and practice, it foUow^s that a like difference exists 
in their ecclesiastical law, which is the outcome of their corporate 
consciousness as modified by their several relations to tlie 
.secular authority. At tlie outset a distinction must be made 
between churches which are “ established ” and those that are 
“ free.” The ecclesiastical laws of the latter are, like the rules 
of a private society or club, the concern of llie members of the 
church only, and come under the purview of the state only in 
so far as they come in conflict with the secular law (e.g, polygamy 
among the Mormons, or violation of the trust-deeds under which 
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Uie property of a church is held). In llie case of “ established ” 
Churches, on the other hand, whatever the varying piinciple 
on which the system is based, or the difference in its practical 
application, the esscntiiil conditions are that the ecclcsiastic;al 
law is also the law of the land, the decisions of the church courts 
being enforced by the civil power. This holds good both of the 
Roman Catholic ("hurch, wherever this is recognized as the 
“ state religion,^’ of the Oriental Churches, whether closely 
identified with the state itself (jis in Russia), or endowed with 
powers over particular nationalities within the state (as in the 
Ottoman empire), and of the various Protestant Churches 
established in Great Britain and on the continent of Europe. 

Writers on the theory of ecclesiastical law, moreover, draw 
a fundamental distinction between that of the ChurcJi of Rome 
and that of the Protestant national or territorial Churches. 
This distinction is due to the claim of the Roman Catholic C'hurch 
to be the only Church, her laws being thus of universal obligation ; 
whereas the laws of the various established ProtesUint ("hurches 
are valid — at least so far as legal obligation is concerned — only 
within the limits of the countries in which they are established. 
The practical efTc^cts of this distinction have been, and still arc, 
of enormous im|iortance. Tlic Roman C^atholic Church, even 
when recognized as the state religion, is nowhere “ established '■ 
in the sense of being identified with the sUte, but is rather an 
imperium in imperio which negotiates on equal terms with the 
state, the results being embodied in concordats {q.v.) between 
Lho state and the pope as head of the Churcii. The concordats 
are of the nature of truces in the perennial conflict between the 
spiritual and secular jxiwcrs, and imply in ])rinciple no surrender 
of the claims of the one to those of the other. Where the Roman 
Catliolic Church is not recr)gnized as a state religion, as in the 
United Suites or in tlie British Islands, she is in the position of 
a ‘‘ fr(;e Church,” her jurisdiction is only in foro conscimliacy 
and her ecclesiastical laws have no validity from the point of 
view of the stale. On the other hand, the root principle of the 
ecclesiastical law of the established Protestant Churches is the 
rcjec’.tion of alien jurisdiction and the assertion of the supremacy 
of the state. The theory underlying this may vary. I'he 
sovereign may be regarded, as in the case of the Russian emperor 
or of the ICnglish kings from the Reformation to the K evolution, 
as the vicar of God in all causes spiritual as well as temporal 
within his r(*alm. As the first fervent belief in the divine right 
of kings faded, however, a new basis liad to l)e discovenul for 
a rclalioii between the spiritual and temporal powers against 
whicli Rome had never ceased to protest. 1 'his was found in 
theso-crilled “ collegial ” theory of Church g()vernment(AV^//r^;/fff'' 
sysicm), which assumed a sort of tacit concordat he tween the slate 
and tli(! religions comniiinity, by which the latter vests in the 
former tlie right to exercise a certain part of the jus in sacra 
properly inherent in the Church (see Pufkndorf, Samuel). 
'rhis had great and lasting effects on the dovolopinent of the 
theory of Protestant ecclesiastical law on the continent of 
Europe. In England, on the other hand, owing to the peculiar 
character of the Reformation there and of the Church that was 
its outcome, no theory of the ecclesiastical law is conceivable 
that would be satisfactory at once to lawyers and to all schools 
of opinion within the Church. This has been abundantly proved 
by the attitude of increasing opposition assumed by the clergy, 
under the influence of the 'Jractarian movement, towards the 
civil power in matters ecclesiastical, an attitude inipossil)le to 
justify on any accepted tlieoiy' of the Estalilishment (sec below). 

Protestant ecclesiastical law, then, is distinguished from that 
of the Roman Catholic ('hurch (i) by being more limited in its 
scope, (2) by having for its authoritative source, not the Church 
only or even mainly, l)Ut the Church in more or less complete 
union with or sul)ordination to the State, the latter being con- 
sidered, eriually with the Church, as an organ of the will of God. 
The ecclesiastical law of the Church of Rome, on the other hand, 
whatever its origin, is now valid only in so far as it has the 
sanction of the authority of the Holy See. And here it must 
be noted that the “ canon law ” is not identical with the “ ecclesi- 
astical law ” of the Roman Catholic Church. By the canon law 


is meant, substantially, the contents of the Corpus juris ranomd, 
which have been largely superseded or added to by, e,g, the 
canons of the council of Trent and the Vatican decrees. 'I'he 
long projected codification of Uit? wh^)l(^ of the ecclesiastical 
law of the C'hurch of Rome, a work of gigantic labour, was not 
taken in hand until the pontificate of Ifius X. (See also Canon 
Law and Ecclesiastical Icrisiuition.) 

The ecclesiastical law of England is in complete dependence 
upon the authority of the state. 'Hie Church of England ainnot 
be said, from a legal point of view, to have a corporate existence 
or even a representative assembly. The Convocation of York and 
the Convocation of Canterbury arc pnwincial assemblies possess- 
ing no legislative or judicial authority; even such purely 
ecclcsiastic.al questions as may be formally commended to their 
attention by “ letters of business ” from the crown ran only 
finally settled by act of parliament. The ecclesiastical courts arc 
for the most part officered by laymen, whose subordination to 
the archbishops and bishops is purely formal, and thti final court 
of appeal is the Judicial Committee of the Privy Council. In 
like manner changes in the ecclesiastical law are made directly 
by parliameul in the ordinary course of legislation, and in point 
of fact a very large portion of the existing ecclt^siaslical law 
consists of acts of parliament. 

The sources of the ert'lesiaslical law of J\ngland are thus 
described by Dr. Richard Burn {The lurlvsiasiical La 7 t\ ()th ed., 
18^2) : Tile ecclesiastical law of England is compounded 
of these four main ingredients — the civil law, the canon law, the 
common law, and the statute, law. And from these, digisled in 
their projier rank and subordination, to draw out one uniiorin 
law of the church is the purport of this book. When these laws 
do interfere anil cross each other, the order of pniertfiicc is this ; — 
‘ The civil law snbmitteth to llie. canon law ; both of these to 
the common law ; and all three to the stain te law. So tiuit 
from any erne or more of these, writhoiit all of tlu'in together, 
or from all of them together without attending to their com- 
piarative obligation, it is not possible to exhibit any disl.inct 
prospect of the English ecclesiastical c:onstit.iition.’ linder the 
head of statute law Burn includes ‘ tliir 'rhirty-nino .Articles of 
Religion, agreed upon in Convocation in the year 1562 ; and in 
like manner the Rubric of the Book of Common Praye.r, which, 
being both of them estalilished l>y Acts of Parliament, are to be 
esteemed as part, of the statute law.’ ” 

The first principle of the ecclesiastical law^ in England is the 
assertion of the supremacy of the crown, which in the, present 
stall! of the constitution means the same thing as I lie supremacy 
of parliament. 'J’liis principle has been maintained e\’er since 
the Reformation. Before the Reformation the, ccciesiustical 
siiprcniai.'y of the pope was recognized, wilh certain limitations, 
in Eingland, and tlie C)iur(*h itself had some iiretensions to 
ecclesiastical freedom. I'he freedom of the Church is, in fact, 
one of the staniling provisions of those cluulers on which the 
English constitution was based. 'Fhe first provision of Magna 
(!arUi is quod erdesia Artglicaiia lihrra siL By the various enact- 
ments of the period of the Reformation the whole constitutional 
position of the Church, not merely with reference to the pope 
but with reference to the stiilc, was definitely fixed. 'J'lic legis- 
lative power of convocation was held to extend to tlie clergy 
only, and even to that extent required tlie sanction and assent 
of the. crown. 'J'he common law courts controlled the jurisdiction 
of the ecclesiastical courts, claiming to have “ the exposition of 
such statutes or acts of parliament as concern either the extent 
of the jurisdiction of these courts or the matters de])(;nding 
before them. And therefore if tliese courts cither refuse to allow 
these actis of parliament, or expound them in any other sense 
than is truly and |)roperly the exposition of them, the king’s 
great courts of common law may prohibit and control llumi.” 

'J'be design of constnicting a code of erclesiastical laws was 
entertained during the period of the Reformation, but never 
carried into effect. It is alluded lo in various statutes of the 
reign of Henry VlTl., who obtained power to appoint a coni- 
mi.ssion to examine the old ecelesiastical laws, with a view of 
deciding which ought to be kept and which ought to be abolished : 
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and in the meantime it was enacted that “such canons, 
institutions, ordinances, synodal or provincial or other ecclesi- 
astical laws or jurisdictions spiritual as be yet accustomed and 
used here in the ('hurcb of England, which necessarily and con- 
veniently are reejuisite to txj put in ure and execution for the 
time, not being repugnant, contrarient, or derogatory to the laws 
or statutes of the realm, nor to the prerogatives of the royal 
crown of the same, or any of them, shall be occupied, exercised, 
and put in ure for the time within this realm ” (35 Henry VI Jl. 
c. 16, 25 c. 19, 27 c. 8). 

The work was actually undertaken and finished in the reign 
of Edward VI. by a sub-committee of eight persons, under the 
name of the Reformatio legum ecclesiasticarumf which, however, 
never obtained the royal assent. Although the powers of the 
25 Henry VIII. c. i were revived by the i Elizabeth c. 1, the 
scheme was never executed, and the ecclesiastical laws remained 
on the footing assigned to them in that statute — so much of tht^ 
old ecclesiastical laws might be used as had been actually in use, 
and was not repugnant to the laws of the realm. 

The statement is, indeed, made by Sir R. Phillimorc {Ecclesi- 
astical LaWy 2nd ed., 1895) that the “ Church of England has at 
all times, before and since the Reformation, claimed the right 
of an independent Church in an independent kingdom, to be 
governed by the laws which she has deemed it expedient to 
adopt.” This position can only be accepted if it is confined, as the 
authorities cited for it are confined, to the resistance of inter- 
ference f rom al )road . If i t mean that the Church , as d istingu ished 
from the kingdom, has claimed to be governed by laws of her 
own making, all that can be said is that the claim has been 
singularly unsuccessful. From the time of the Reformation no 
change has been made in the law of the Church w'hich has not 
been made by the king and parliament, sometimes indirectly, as 
by confirming the rcs(3lutions of convocation, but for the most 
part by statute, 'rhe list of statutes cited in Sir R. IMiillimore's 
Ecclesiastical f.aw fills eleven pages. It is only by a kind of legal 
fiction akin to the “ c'ollegial ” theory mentioned above, that the 
Church can be said to have deemed it expedient to adopt these 
laws. 

The terms on which the Church Establishment of Ireland 
was abolished, by the Irish (Hiurch Act 1869, may be mentioned, 
by sect. 20 the present ecclesiastical law was made binding on 
the members for the time being of the Church, “as if they had 
mutually contracted and agreed to abide liy and observe the 
same” ; and by section 21 it was enacted that tlic ecclesiastical 
courts should cease after the ist of January 1871, and that the 
ecclesiastical laws of Iniland, except so far as relates to matri- 
monial causes and matters, should cease to exist as law. (See also 
England, ('ncRcii of ; E.statu.isiimknt ; &c.) 

AiTTHoaiTiRs. — Tlic of works on ecclesiastical law is very 

great, anfl it must siilTicc here to mention a few of the more conspicu- 
ous modern ones : Fcnlinand Walter, Lchrhuch <lcs Eirchem edits 
alter christlichen Knnfcssionen (14th cd., Bonn, 1871); G. PhiLips, 
Kirchrnrrcht, Bde. i.-vii. (Regensburg, 1843-1872) incomplete ; the 
tcxt-lmok by Cardinal Hergcnrdther (<7.?;.) ; P. llinschius, Kinlten- 
reeht tier KathoUken und Protestanten in Deutschland^ o Bde. (Berlin, 
i8ti9 Sipp), only the Catholic jiart, a ma.sterly and detailed survey 
of the ecclesiastical law, finished ; Sir KolxTt Phillimorc, Ecd. Law 
of the Church of England (2nd cd., edited by Sir Walter Phillimore, 
2 vols., London, 1895). For further references see Canon T.aw, an<i 
the article " Kirchenrecht '* in Herzog-Hauck, Ucalencyklopddie 
(cd. Leipzig, 1901). 

ECCLESIASTICUS (abbreviated to Ecclus.), the alternative 
title given in the Pmglish Bible to the apocryphal book otherwise 
called “ The Wisdom of Jesus the son of Sirach.” The 1.4itin 
word eciicsiasticus is, properly speaking, not a name, but an 
epithet meaning “ churchly,” so that it would ser\T as a designa- 
tion of any book which w^as read in church or received ecclesi- 
aslic^il sanction, but in practice Eccicsiasticus has Income a 
by-name for the Wisdom of Sirach. I'he tnic name of the book 
appears in the authorities in a variety of forms, the variation 
affecting both the author's name and the description of his bewk. 
'riie writer’s full name is given in 1. 27 (Heb. text) as “ Simeon the 
son of Jeshua (/.<?. Jesus) the son of Elleazar the son of Sira.’* 
In the Greek text this name appears as “ Jesus son of Sirach 


Eleazar ” (probably a corruption of the Hebrew reading), and the 
epithet “ of Jerusalem ” is added, the translator himself being 
resident in Egypt. The whole name is shortened sometimes to 
“ Son of Sira.” Bm Sira in Hebrew;, Bar Sira in Aramaic, and 
sometimes (as in the title prefixed in t he Greek cod. B) to Sirach. 
The work is variously described as the Words (Heb. text), the 
Book (Talmud), the Proverbs (Jerome), or the Wisdom of the son 
of Sira (or Sirach). 

Of the date of the book we have only one certain indication. 
It was translated by a person w^ho .says that he “ came into I'lgypt 
in the 38th year of Euergetes the king (Ptolemy VTL), i.e. in 
132 H.C., and that he executed the work some time later. The 
translator believed that the writer of the original was his own 
grandfather (or ancestor, irdn-Tros). It is therefore reasonable to 
suppose that the book was composed not later than the first half 
of the 2nd amtiiry B.(:.,or(if we give the looser meaning to irdwTro^) 
even before the beginning of the century. Arguments for a pre- 
Maccabean date may be derived (a) from the fact tliat the book 
contains apparently no reference to the Maccabcan struggles, 
(b) from the eulogy of the priestly hou.se of Zadok which fell into 
disrepute during these wars for independence. 

In the Jewish Church Eccicsiasticus hovered on the border of 
the canon ; in the ('hristian Church it crossed and recrossed the 
border. The book contains much whicli attracted and also 
much which repelled Jewish feeling, and it appears that it w'as 
necessary to pronounce against its canonicity. In the I'aliviiul 
(Sanhedrin 100 b) Rabbi Joseph says that it is forbidden to read 
(i.e. in the synagogue) the book of ben Sira, and further that 
“ if «)ur masters had not hirld(?n the book (i.e. declared it un- 
canonical), w^^ might interpret the good things which are in it*' 
(Schcchtcr, y. (?. Re^naVy iii. 691-692). In the Christian ('hurch it 
was largely used by Clement of Alexandria (c. a.d. 200) and by 
St Augustine. The lists of the Hebrew' canon, how'ever, given by 
Melito (c. A.i>. 180) and by Origen (c. a.d. 230) rightly exclude 
Ecclesiasticus,andJerome(r.A.J>. 300-400) writes: “ l.etthcChurcli 
read these two volumes (Wisdom of Solomon and Ecelesiasticus) 
for the instruction of the people, not for establishing the authority 
of the dogmas of the C'hundi ” (Praejatio in Hbros Salomonis), 
In the chief MS. of the Septuagint, cod. B, Ecelesiasticus comes 
between Wisdom and Esther, no distinction being drawn between 
canonical and uncanonical. In tlie Vulgate it immediately 
precedes Isaiah. 'J’he council of 'J’rent declared this book and 
the re.st of the books reckoned in the 'J’hirty-nine Articles as 
apot:r>'phal to be canonical. 

The text of the book raises intricate problems which are still 
far from solution. The original Hebrew (rediscovered in frag- 
ments and published belw'ecn 1896 and 1900) has come down 
to us in a mutilated and corrupt form. The beginning as far as 
iii. 7 is lost. There is a gap from xvi. 26 to xxx. 1 1. There are 
marginal readings which show that two different recensions 
existed once in Ilebrew. The Greek version exists in two forms- - 
(a) that preserved in cod. B and in the otlier uncial MSS., (b) 
that preserved in the cursive codex 248 (Holmes and I’arsons). 
The former has a ‘somewhat briefer text, the latter agrees more 
closely wdth the Hebrew text. The majority of (ireek cursives 
agree generally w'itli the I^iitin Vulgate, and offer tlie fuller text 
in a corrupt form. The Syriac (Peshitta) version is paraphrastic, 
but on the whole it follows the Ilebrew text. ()wing to the 
mutilation of the Hebrew by the accidents of time the (ircek 
version retains its place as the chief authority for tlie text, and 
references by chapter and verse are usually made to it. 

Bickell and D. S. Margoliouth have supposed that the Hebrew 
text preserved in the fragments is not original, but a retranslation 
from the Greek or the Syriac or both. This \ it:w has not com- 
mended itself to the majority of scholars, but there is at least a 
residuum of truth in it. The Hebrew' text, as we have it, has a 
history of progressive corruption l)ehind it, and its readings 
can often be emended from the Septuagint, e.g. xxxvii. 11 (read 
KTC1 for the meaningless ™^). The Ilebrew marginal 
readings (K:easionally seem to be translations from the Greek 
or Syriac, e.g. xxxviii. 4 ( dw 103 for eururcr (ImpfiaKa). More 
frequently, however, strange readings of the Greek and Syriac 
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arc to be explained as corruptions of our present Hebrew. 
Substantially our Hebrew must be pronounced original. 

The restoration of a satisfactory text is l)eyond our hopes. 
Even before the ('hristian era the book existed in two recensions, 
for we cannot doubt, after reading the Greek translator’s preface, 
that the translator amplified and paraphrascid the text Ixifore 
him. It is probable that at least one considerable omission must 
be laid to his charge, for the hymn preserved in the Hebrew 
text after ch. li. 1 2 is almost certainly original. Ancient translators 
allowed themselves much liberty in their woi k, and Kcclesiasticus 
possessed no reimtation for canonicity in the 2nd century B.c. 
to serve as a protection for its text. Much, however, may l>e 
done towards improving two of the recensioi'.s which now lie 
before us. The incomplete Hebrew text exists in four different 
MSS., and the study of the peculiarities of these had already 
proved fruitful. 'I'he Syriac text, made without doubt from the 
ITel)rew, though often para])hrastic is often suggestive. The 
Greek translation, made within a century or half-century of the 
writing of the book, must possess great value for tlie criticism 
of the llebrcw text. The work of restoring true Hebrew^ readings 
may proeeed with more- confidence now tliat we have considerable 
portions of the Hebrew text to serve as a modt^l. Imr the 
restoration of llie Greek text we have, besides many Greek MSS., 
uncial and cursive, the old I-atin, the Syro-llexaplar, the 
Armenian, Sahidic and Ethiopic V'.-rsions, as well as a consider- 
able. number of cjuotations in tlie Greek and I.atin Fathers. Each 
of the two recensions of the Greek must, however, be separately 
studied, before any restoration of the original Greek text can be 
attemj)ied. 

The uneertainty of the text has affected both English versions 
unfavourably. 'I'Ih; Authorized ViTsion, f(»llov\'ing tJie corrupt 
cursives, is often wrong. 'I’he Revised \‘ersi(m, on the other 
hand, in following tlu* uncial MSS. .sometimes departs from the 
Hebrew, while the Authorized Version with the cur.siv<‘s agrees 
with it. 'riuis the Revised Version (with codd. k*, A, l>, G) omits 
the whole of iii. ](), which the Authorized Version retains, but for 
the clause, Mysteries an; revealed unto the meek,” the Authorized 
Version has tin; support of the Ilebn^w, Syriac and cod. 24S. 
Sometimes both versions go astray in places in which the Hebrew 
text recommends itself as original by its vigour ; in vii. 20, 
where the Hebrew is, 

Hast tljou a wilo ? {ilioininati- lier not. 

H.isl tlioii :i liatcd wile ? tru.sL not in lurr. 

Again in ch. xxxviii. tiie IJelmiw text in at least two interesting 
pas.siig(‘s shows its su|)enoriiy over the text, which und<;rlies both 
J'higlish veisiojis. 

HdncuK Revised Version {similarlv 

.-/ iillsi)} irA-.d I ^evsion), 

vei, I. .\c<|iiainl lijy.self with a Honour a jiliysiciaii acionling 
pliysii iaii bi'lorc t lion have to lli>' nci’d of him with tlie 
n<'i;(l of liim, liononrs flue unto Jiim. 

ver. i s. lie that siniM'th al^aiM .1 lit; that sinn«*th before* hi.'i 
Ills Maker will behaee Maker, let iiiiii fall into the hands 
liiiiise-lf jnomlly against a the* jiliysieian. 

])hysiciaii. 

Tn the second instance, wliile the Hebrew says that the man who 
rebels against his Heavenly Henefaetor will a fortiori rebel 
against a human b(?nefaclor, the Cireok text gi\es a cynical 
tiirr*. t{; the verse, “ J^et the man who n:bels against liis true 
benefactor be punished through the tender mercies of a quack.” 
The Hebrew text is j)robabIy superior also in xliv. i, the opening 
words of the eulogy of the Fathers : “ Let mo now prai.se favourecl 
men,” /.<’. men in whom God's grace was shown. The Hebrew 
})hrase is “ men of grace,” as in v. 10. The Greek text of v, i, 
“famous men,'^ seems to be nothing but a loose paraphra.se, 
sugg(-SLcd by v. 2, “ Tiie Lord manifested in them great 
glory.” 

In character and contents Ec'clesiasticus resembles the bo(jk of 
Provi*-rbs. It (consists mainly of maxims w'hicii n»ay be de.scribed 
in turn as moral, utilitarian and secular. Oc(:a.sional]y the 
author attacks pre\'alcnt religious opinions e.g. tlie <lenial of 
freewill (xv. 11-20), or the as.sertion of (iud’s indifference towards 
men’s actions (xxxv. 12-ji/). Occasionally, again, Ren Sira 


touches the highest themes, and speaks of the nature of God : 
“ lie is All ” (xliii. 27) ; “ ITc is One from everlasting ” (xlii. 21, 
Hcb. text) ; “ The mercy of the Lord is upon all flesh ” (xviii. 13). 
'rhough the book is imitative and seeondarx^ in character it 
contains several passtiges of fori;e and beauty, c.g. ch. ii. (how' to 
fear the Lord) ; xv. 11-20 (on free-will) ; xxiv. 1-22 (the song of 
wi.sdom); xlii. 15-25 (praise of the works of the Lord); xliv, 
1-15 (the well-known prai.se of famous men). Many detached 
sayings scattered throughout the book show a dei)lli of insight, 
or a practical shrewdness, or again a pt)wer of concise speech, 
which stamps them on tlie memory. A few' examples out of 
many may be cited. “ Call no man blessed before his death 
(xi. 28); “He that toucheth pitch shall he defiled” (xiii. 1); 
“ He hath not given any man licence to sin ” (xv. 20) ; “ Man 
cherisheth anger against man ; and dotli he seek healing from 
the Lord ? ” (xxviii. 3) ; “ Mert'y is sea-sonable ... as clouds of 
rain ” (xxxv. 20) ; “ All tilings are double one Jigainst another: 
and he hath made nothing imperfect ” (xlii. 24, the motto of 
Rutler's Analogyi ) ; “ Work your work before the time eomelh, 
iuid ill his time he will give you your reward ” (li. 30). Jn spite, 
licwever, of the words just (juoted it cannot be said tliat Ben 
Sira preaches a hopeful religion. 'Fhough he prays, “ Renew 
thy signs, and repeat thy wonders . . . Fill Sion with thy 
majesty and thy 'reniple with thy glory ” (xxxvi. 6, 14 fiqj, 
Ileb. text), he does not look for a Messitih. Of the resurrection 
of the dead or of the immortality of the soul there is no word, 
not even in xli. 1-4, where the author exhorts men not to fear 
death, l.ike the Rsahnist (J's. Ixxxviii. 10. ij) he asks, ” Wlio 
shall give praise to the Mtist High in the grave ? ” In his 
maxims of life he shows a somewhat frigid and narrow' mind. 
He is a pt*ssimist as rergards women ; “ J'roin a woniari was the 
beginning of sin : and bec;au.se of her we all die ” (xxv. 24). He 
does not believe in Iionie-sjnin wisdom ; “ How shall lie become 
wise Ihul holdeth the plough ? ” (xxxviii. 25). Artificers are not 
expected to pray like the wise man ; “ In the handy work of 
their craft is their prayer ” (v, 34). Merihanls are expected 
to cheat ; “ Sin will thrust itself in between liuying and selling ” 
( XX vii. 2). 

Riiu.rf)GKArjiv. Tlu* lit(‘rii.liire of Kcelcsiastieiis lias grown very 
consiclerably since the tliscoxriy of tlie first Hebrew hagnn*nl. iii 
itSoO. A useful siirrimary of it is found at the end of Israi*! I.evi's 
arlich% *' Sirach," in the; Jewish Rncytloficdia. Kberhard Nestle's 
article in Hastings’s J^ieliontiry of the Itihle is ii ]u)rlaiit for its 
bihliograpliiral infonnation as well as in other res|M*cts. A complete 
(tdition ol the Hebrew fragnic-nis in eollotypt^ facsimile was pub- 
lishtrd jointly liv the Oxiord and ('anibn<lge Presses in moi. 
|, 11 . A. Hart’s erlition of cod. i.\H throws much light on some ot 
the; ]irob]ems of this hook. It contains a fresh colkition of all the chief 
aiitlmrities (Heh.. Syr., Syr. Hex.. I«i.t. and (o .) for tlu; text, togi tlic r 
with a coinjilete textual commentary. 

The account given in the Synttftsis attrilnited to Athanasius 
i.Mignc, y'.f#., iv. ’)75 .^84) lias an interest of its own. 'fhe iieginning 
is given in tie* AuMiorized \’eision a;; “ A prologue made* by an 
uncertain author." (W. I*^ H.) 

ECGBERT, or Kcr.nERiiT (d. 839), king of the West Saxons, 
succeeded to tlu; throne in 802 on the di;:itli of lleorhtric. It 
is .said that at an earlier jieriod in his life he had betai driven out 
for three years by Offa and iJeorhlnc. The accession of I’.cgbert 
seems to have brought about an invasion by A'Lthelmiind, earl 
of the ilwicce, wlio was defeated by Weoxlan, earl of \\ iltsliire. 
Jn 815 I'.cgliert ravaged the wdiole of the territories of the West 
Welsh, which probably at this time diil not include mucli more 
tb.an ('ornwali. 'i’he next imporUint occurrence in the reign 
was the defeat of IJeornwulf of M(;n;ia at a place called Ellandiin 
in 825. After this victory Kent. Surrey, Su.ssex and Mssex sub- 
mitted to \Ve.sscx ; while the East Aiiglians, who slew Reornwulf 
.shortly afterwards, acknowledged Jiegbert as overlord. In 
829 the king conrjiiered Mercia, and Northumbria accepted 
him as overlord. In 830 he led a successful expedition against 
the Welsh. Jn 836 he w'as defeated l»v the Danes, hut in 838 
he won a battle agaiast them and their allies the West Wel.sh 
at Hingsion Down in Cornwall. Ju:gl>ert died in 839, after a 
reign of thirty-seven years, and was succt eded by his son iEthel- 
w'ull. A somewhat difficult question has arisen as to the 
jxirentagc of Ecgbert. Under the year 825 the Chronicle .states 
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that in his eastern conquests Ecgbcrt recovered what had been 
the rightful property of his kin. The father of Elcgl^ert was 
called Imlhniund, and we find an Ealhmund, king in Kent, 
nr.entioncd in a charter dated 784, who is identified with Eegbert's 
father in a late addition to the Chronicle under the date 784. 
It is possible, however, that the Chronicle in 825 refers to some 
claim through Ine of Wessex from whose brother Ingeld Ecgbert 
was descended. 

Se t; Anfflo-Saxirn Chronicle, edited l)y Earle and IMuminer (Oxford. 
i8y<i) ; W. de G. Bircli, CarttUariiini Saxonicum (l^uduii. 1885- 
1893). Also cl paper hy Sir 11 . 11 . Howorlh in Numismatic Chrmtide, 
third series, voi. xx. })]>. 0<>87 (rejirinted separately, London, T900), 
wherti attention is ciiUcd to the peenJiar dating of several of Ecgberl’s 
charters, and the vicrw is j^ut forward that he remained abroad con- 
siderably later thanlhc date given by the Clnonicle lor his accession. 
On tlie other hand a charter in Birch, Cart. Sax., purporting to date 
from 7tyg. cont.iins the curious statement that peace was made 
between ( amwulf and Ecgbert in that year. 

ECGBERT, or Ecobkritt (d. 766), {ircbbisbop of York, was 
made bishop of that see in 734 by ('eolwulf, king of Northumbria, 
succeeding Wilfrid If. on the latter’s resignation. The pall wa,s 
sent liiin in 735 and he became the first northern archbishop 
after Baulinns. He was tlie brother of Eadberht, who ruled 
Northiimliria 737-758. Hi? was the recipient of the famous 
letter of Hedi?, dealing with the evils arising from spurious 
monasteries. Ek'gbcrht himself wrote a Dialo^us Ecclesiaslicar 
Jnsliiuiwms^ a Pruitmtiale and a Ponii/iralc. He was a corre- 
spondenl of St Bonifnre, who asks him to supi^ort his censure 
of y 1 ‘lthclb.‘ild of Mercia. 

hicc U<r<lc, (Uoitimtaiio, sub Jinn. 73 735, yCtii, .and Epistola ad 
Ecchatiiittn (Blmniner. Oxford, 1806); ChnmUic. sub ann. 73.^, 735, 
73.S, yiiii (liliule and Pluninier, Oxloid, i8yo) ; lladdaii and Stubbs, 
Cimnt'ils and lurlesiasHral honnnrnts (Oxford, iil. 

. 103 431 ; Erocevdinffs of Sitrtres Sociciy (Durliani, 1853). 

ECGFRITH (cl. ^85), king of Northumbria, .succeeded his 
father Oswio in 671. Me was married to .^Ctlielthryth, daughter 
of Anna of h'ast Anglia, w ho, however, took the veil shortly after 
Kegfrith’s accTssion, a step which pcjssibly led to his long quarrel 
wit h ilfrid arc'hbishop of York. Ec^gfrith married a second wife, 
ICormenbiirg, before ^>78, the year in which he expelled Wilfrid 
from liis kingdom. Early in his reign lie defeated the Picls who 
hud risen in revolt. Between 671 and 675 Ecgfrith defeated 
WuJfhere of Mercia and seized Lindsey. In 679, however, he 
was defeated hy .^Cthelrod of Mercia, who had married his sister 
Osthryth, on the river Trent. Kegfrith’s lirothcr -^’-Ifwine was 
killed in the.’ battle, and the province of Lindsey was given up 
when peace was restored at the intervention of I’heodore of 
Carilcrbur3'. In 68 ^ Ecgfrith sent an expedition to Ireland 
under his general Tlerht, which .seems to ha\'e been unsuccessful. 
In 6.85, against the advice of (‘utbbert, he led a force against 
the Bids under his cousin Horde, .son of Bile, was lured by 
a feigned flight into their mountain fastnesses, and slain at 
Nechtanesmere (now Dnnnichen) in Forfarshire. Bede dates 
the beginning of the decline of Northumbria from his death. 
He was succeeded hy his brotber Aldfrith. 

Sf(; luldiiis. Vita lf’/7//7V// (Kainc, JJistoriaus of Church of York, 
Rolls Seru's, l .on( 1 nfi. 1870 19, 20, 24, 3.1 , 30. 44 : Bode*, Hist. 

Jhet. (Bliiinmer. Oxtovd, i8«>0). iii. 23. iv. 5. 12, 1 ^ 18. 19, 21. 26 

ECGONINE, in chemistry, ('.,H,r,NO.., a cycloheplane derivative 
with a nitrogen liridge. Tt is obtained by hydrolysing cocaine 
with acids or alkalis, and crystallizes with one molecule of water, 
the crystals melting at 1 98® t o i i>«r (\ Tt is laevo-rotalor>^, and on 
warming with alkalis gives i.so-ecgonine, which is dextro-rotatory. 
It is a tertiary base, and has also the properties of an acid and 
an alcohol. When boiled with caustic bar^’ta it gives methyl- 
amine. It is the carboxylic acid corresponding to tropine, for it 
yields the same jiroducts on oxidation, and hy treatment with 
phosphorus pentachloride is comerUd into aiihydroergonine, 
C,H,.,NO., which, when heated to 280*^ C. with hydrochloric 
acid, splits out carbon dioxide and yields tropidine, CxH^-^N. 
Anhydrocegonine molts at 235"^ C'., and has an acid and a basic 
character. It is an unsaturated compound, and on oxidation 
with potassium pennangaruite gives succinic acid. It is ap- 
parently a tropidine monorarlioxylic acid, for on exhaustive 
methylation it yields cydoheptatriene-i*3«5-carboxylic arid-7. 


Sodium in amyl alcohol solution reduces it to hydroeegonidine 
(!.,H|r,NOjj, while moderate oxidation by potassium perman- 
ganate converts it into noreegonine. The presence of the hepta- 
methylene ring in these compounds is shown by the production 
of suberone by the exhaustive methylation, &c., of hydroeegoni- 
dine ethyl ester (see Polymkthylenes and Tropine). The 
above compounds may be represented as : 

CH 2 i:H — CH-COOH CHa-CII— CFI-COOH CH^-CH- ->CH COOII 

j N-t:iIaC:Jl-Oll I ]i*c:iIs^H 1 N-CHa<!:H 2 

CjH..»-CI 1 — CHa CHs-CH CH GHa 

ICcgonino Anhyilroccgoninc Hydroccgoiiklinc 

ECHE6ARAY Y ElZ AGUIRRE, JOSlS (1833- >, Spanish 

mathematician, statesman and dramatist, was bom at Madrid 
in March 1833, and was educated at the grammar school of 
Murcia, whence he proceeded to the F.scucla de Caminos at the 
capital. Uis exemplary diligence and unusual mathematical 
capacity were soon noticed. In 1853 he passed out at the head 
of the list of engineers, and, after a brief practical experience at 
Almcria and (Iranada, was appointed professor of pure and 
aiiplied mathematics in the school where he had lately lieen a 
pupil. His pYohlnnas dr geomclria anaUtica (1865) and Trorias 
fiwdrrttas de la fiska unidad de la.s fuerzas matcrialrs { 1867) are 
said to he esleemed by competent judges. He became a member 
of th(? Society of I^olitical lu'onomy, helped lo found Tai Nnnsia, 
and took a prominent j)art in propagating Free Trade doctrines 
in the press and on the platform. Tie wais clearly marked out 
for of}k:e, and when the popular movement of 1S68 overthrew tlie 
monarihy , he resigned his post for a place in the revoliitionar}' 
cabinet. B'elween 11867 and 1874 he acted as minister of educa- 
tion and of finance ; upon the ri'.st oration of the Boiirlum 
dynasty he withdr(?w from politics, and w'ori a new' reputation as 
a dmmatisl. 

As early as 1867 he wTote La llija natural, which w\as rejected, 
and remained unknown till 1877, w'hen it appeared with t he title 
of Para ial culpa tal pina. Another play,Atf J Itima Noche,Kho 
written in 1867, was produced in 1875 ; but in the latter year 
Echegaray was already accepited as the successful author of Kl 
Libra talonario, played at the I'catro de A polo on the 18th of 
Februaiy 1874, under the Iraasparent pseudonym of Jorge 
Hayaseca. Later in the same year JOidiegaray w'on a popular 
Iriumpli with La Esposa dd vengador, in whii h the good and l»ad 
qualities— the clever stagecraft and unbridled extra vagaiice — 
of his later work are dearly noticeable. J'Voni 1874 onwards 
he wrote, wdtli varying success, a prodigious number of phiys. 
Among the most favourable .specimens of his talent may be 
mentioned En cl puna dr la espada (1875) ; O Incur a d sail tt dad 
(1877), which has been translated into Swedish and Italian ; 
Ell el seno de la muerie (1879), of which there exists an admirable 
German version by Fastenrath. El gran Calcoio (1881), perhaps 
the best of Pk:hegaray's plays in conception and execution, has 
been translated into .several languages, and still holds the stage. 
The humorous proverb, f Pirnsa mal y accrlarns f exemplifies the 
author’s limitations, but the attempt is interesting as an insUince 
of ambitious versatility. His susceptibility to new^ ideas is 
illustrated in such pieces as Mariana (1892), Mancha (fuc limpia 
(1895), Juan (1892), and Ell Loco Dios (1900) : 

these indicate a close study of Ibsen, and El l oco Dios more 
especially might be taken for an unintentional parody of 
IKsen’s symbolism. 

Echegaray succeeded to the literary inheritance of Lopez de 
Ayala and of Tamayo y Bans ; and though he possesses neither 
the poetic imagination of the first nor the instinctive tact of the 
second, it is impossible to deny that he has reached a larger 
audience than either. Not merely in Spain, but in every land 
where Spanish is spoken, and in cities as remote from Madrid as 
Munich and Stockholm, he has met w9*th an appreciation in- 
! comparably beyond that accorded to any other Spanish dramatist 
I of recent years. But it would be more than usually rash to 
■ prophesy that this exceptional popularity will endure. Tliere 
I have been signs of a reaction in .*^pain itself, and Echegaray’s 
' return to politics in 1905 was significant enough. He applies 
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his mathematics to the drama ; no writer excels him in artful 
construction, in tlie arrangement of (Iramatic scenes, in mere 
theatrical technique, in the focusing of attention on his chief 
personages. These are valuable gifts in their way, and Echegaray 
has, moreover, a powerful, gloomy imagination, which is moTuent- 
arily impressive. In the drawing of character, in the invention 
of felicitous phravsc, in the contrivance of verbal music, he is 
deficient. Tie alternates between the use of verse and prose ; 
and his hesitancy in (choosing a medium of expression is amply 
justified, for the writer’s prose is not more distinguished than his 
verse. These serious shortcomings may explain the diminution 
of his vogue in Sp)ain ; they wdll certainly tell agaiast him in the 
estimate of posterity. ( J . F.-K.) 

Echelon (Fr. from echeiu, ladder), in military tactics, a 
formation of troops in which each body of troops is retired on, 
but not behind, tlie flank of the next in front, the position of 
the whole thus resembling the steps of a staircase. To form 
6chelon from line, the parts of the line move off, each direct to 
its front, in succession, so that wiien the formation is completed 
the? rightmost body, for example, is fartliest advanced, the one 
originally next on its left is to the left rear, a third is to the left 
rear of the secoml, and so on. The word is also used more loosely 
to express successive hnes, irrespective of distances and relative 
positions, t\g. the “ second echelon of ammunition suppdy,” 
which is fully a day’s march behind the first. 

ECHIDNA, or I^jrc'upinI': Ant-Fatkr {Ecliiilna arulca/a), 
one of the few species of Monolremata, the lowest subclass of 
Mammalia, forming the family Kchidnidrie. It is a native of 
Australia, whore it chlt^fiy abounds in New South Wales, inhabit- 
ing rocky and mountainous d.stricts, where it burnrws among the 
loose sand, or hides itself in crevices of rocks. Tn size and 
aijpc.anince it hears a considerable reseml)lance to the hedgehog, 
its upj)er surface being covered over with strong spines directed 
backwards, and on the back inwards, so as to (Moss each other 
on the miflile line. The spines in tlie neighbourhood of the tail 
form a tuft sufTicieni to hide tliat almost rudimentary'' organ. 
The head is produced into a long tubular snout, covered with 
skin for the greater part of its length. The opening of the mouth 
is small, and from it the echidna puts forth its Jong slender 
tongue, lubricated witli a viscous secretion, by means of which it 
seizes the ants and other insects on which it feeds. It has no 
teeth. Its legs are short and strong, and form, with its broail 
feet and large solid nails, powtaful burrowing organs. In 
common with the other monotremes, the male echitlna has its 
heel provided with a sharp hollow spur, connected with a secret- 
ing gland, and with muscles capalilc of pressing the secretion from 
the gland into the spur. It is a nocturnal or crepuscular animal, 
generally sleeping during the day, but showing considerable 
activity by night. Wlien attacked it .seeks to escape cither by 
rolling itself into a ball, its erect spines proving a formidal)lc 
barrier to its capture, or by burrowing into the sand, which its 
powerful iimf)s enable it to do with great celerity. “ 'I’he only 
mode of carrying the creature,” writes G. Jlennett (Galkerings 
of a Naturalist in Australasia), “ is by one of the hind legs ; its 
powerful resistance and the sharpness of tlie spines will soon 
oblige the captor, attempting to seize it by any other part of the 
body, to relinquish his hold.” Jn a younger .stage of their 
development, however, the young are c!arried in a temporary 
abdominal pouch, to which they are transferred after hatching, 
and into which open the mammary glands. 'J'he echidnas are 
exceedingly restless in confinement, and constantly endeavour by 
burrowing to effect their escape. !From the quantity of sand and 
mud always found in the alimentary canal of these animals, 
it is supposed that these ingredients must be necessary to the 
proper digestion of their insect food. 

There are two varieties of this species, the Port Moresby 
echidna and the hairy echidna. The last-mentioned is found in 
south-eastern New Cniinea, Australia and Tasmania. In all the 
spines arc mixed with hair ; in the Tasmanian race they are 
nearly hidden by the long harsli fur. Of the thrce-clawed 
echidnas {Proechidna) confined to New Guinea there arc two 
species, Bniijn’s echidna (P. brnijnii), discovered in 1877 in the 


mountains on the north-cast roast at an elevation of 3500 ft., and 
the black-spined echidna {P. nigroaciileata) of larger size — the 
type specimen measuring 31 in., as against 24 in. — with shorter 
claws. 

ECHINODERMA.^ The ix^voSepfia, or “ urchin - skinned ” 
animals, have long been a favourite subject of study wdth the 
collectors of sea-aniinals or of fossils, since the lime deposited in 
their skins forms hard tests or shells readily preserNcd in the 
cabinet. These were described during the i8tli and first half of 
the lytli centuries by many eminent naturalists, such as J. T. 
Klein, j. I!. Linck, C. Linnaeus, N. G. Leske, J. S. Miller, L. v. 
Jliich, E. Dcsor and L. Agassi* ; Init it w'as the rcst;arclies of 
Johannes M filler (1840-1S50) that formed the grouiidwiU'k of 
scientific conceptions of tlie group, proving it one of the great 
phyla of the animal kingdom. The anaiomisls and embryo- 
logists of the next quarter of a century confirmed rather than 
expanded the views of Miiller. Thus, about 1875, the distinction 
of Echinoderms from such radiate animals as jelly-fish and 
corals (see Cof.i.entera), by their possession of a body-c.avity 
(“ coelom ”) distinct from the gut, was fully realized ; while 
their severance from the worms (especially Gephyrea), with 
wlilch some Echinoderms were long confused, had l)e(;n necessi- 
tated by the recognition in all (jf a radial .syininotry , impressed on 
the original bilateral symmetry of the larva through tlie growtli 
of a special division of the coelom, knowm as the “ hydrocoel,” 
and giving rise to a set of w^ater bearing canals- - the water- 
vascular or ambiilacral system. Then; was also siiilicient com- 
prehension of the differences between the main classes of 
Echinoderms — the sea-urchins or lurhinoidea, the stiirfish or 
Astcroidea, the brittle-stars and their allies known as Ophiuroidca, 
the worm-like Holothurisms, the feather-stars and sea- lilies 
called Oinoidca, with their extinct relatives llic saolike ( ystidea, 
the bud-formed TJlastoidea, and the flattened kidrioastcroidea — 
wliile within t he larger of these classes, suc.li as iMTiinoidea and 
(.Vinoidea, fair w'orking class ifications had been established. 
But the study that should elucidate the fundamental similarities 
or homologies between the sciveral classes, and should suggest 
the relations of the F.chinoderma to other phyla, had scarcely 
begun, fndeed, the lime was not ripe for such discussions, 
still less for the tracing of lines of descent and tiieir embodiment 
in a genealogical ckissification. Since then exploring expeditions 
have made known a liost of new genera, often exhibiting un- 
familiar types of structure. 

Anionp; tlicsc ihe ahy.-'.'^ril starfisli and liololliiiriiins describ(.*(l by 
W. Sladeii and H. T’lu'fJ ivsfX'CtivcIy, in iJit* Kcj)orl of Ihn 
“ ChalU’iiger " iixperlilion, are inosl notable. The sea-urcliins, 
ophiuroids ami crinoid.s also ha\ »- yielded many im]>orlan1. novelties 

I. 0 A. Agassiz (“ Clialleinj^er,’' “ Blake,” and " Albatross ” Ex- 
jicditions), T. J.yman (” ( -hallenj'er ”), Sladen (” Asirophhini,” Ann. 

Nat. Hist., 1870), F. ). Bell (nninerun.s papers in .\vn. AJag. 
Nat. Hist, and in Prot . Zmil. .S'er.). F-. I'errier (” Travaillenr ” a.nd 
” 'J'alisman,” Cape Horn and Monaco Fxpedilions), F. II. Carpenter 
(” rhall<?nf.'er ” Reports), and others. The anaJoinical researclies 
of these aiil.hor>-., as well as those of S. l.,o\'fMi (” (Jn [■'ourtalesia ” 
and ” Kchinolofjica,” ])nblished by the S\v(slish .Academy of Scienci.*), 

II . Ludwig (Morphoiogisi he SlHfticn, Leipzig, '^^77 O. Ilaiiiann 

(Jlistologie itrf t<< hiiiof/crwrn, Jena, 1S83-.1.S80). 1 .. ('n(':m>l (” Etudes 
iijf>rpho}o^Tk|iie.s,” Arih. hi> 4 .. jSi)i, and p;)|>ers therein refern-d lo), 
P. M. Dimcan (” Revision of I he F.t;liinoidc-a.” Jotirn. Linn. Soc,., 
1890), H. Prouho (” :air Dorocidaris,” Avch. Zonl. Expet., j88K), 
and muny more, need only be mcntionerl to recall lln- ^real advance 
that Jias been inadi?. In physiology may be instanced W. B. Car- 
penbT's proof of the ncirvoiis natunr of the cIiamiK'red or^.in and 
axial cords of crinoicls (Proc. Hoy. Soe.. the resciarches of 

H. Durham {Quart. Jnmn. Alivr. Sri., 1891) and others into tlu: 
wandcrint^ cells of llie l)ody-cavity, and the study of the depiisit.ion 
of the skeletal .substance f' sh^rrom ”) by TJieel (in Ecstskrift for 
Ltlljchorg, KnowK-flf'e of fin? devedopment has been enor- 

mously extended by nnnieroiis embryolojfisls. c.g. Lndwfig {np. rit.), 
K. W. MiicPiridtf (” Aslcriiia gibbosa,” Quart. Jonrn, Mit t. Sri., 
J89O), .H. Bury {Qnar!. Juitrn. Mitt. Sri., 1889, 1895). Seeli^er (on 
” .Antedon.” Z<*oI. Jahrl)., S. Goto f” .Ast» rias pallida,” Journ. 

Coll. Set. Japan, i8<»6), C. Grave (” OpJiinra,” Mem. Jnhns t/opkins 

* Sometimes called ” Ecliinodermata,” a Gn'ek luime iiieaiiiiu: 
“sea-urchin-skins,” which w'as invented by J. T. Klein (J 7 ;u) b> 
denote the- tt*sls of the l.Ci:.hini or sea-urchins ; its later use for the 
.'inimals themselves, or for the wiiole phylum, was an error in both 
history and etynioJoKV. 
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Univ.^ i8gg), Th6d (" Echinocyamus." Nov. Act. Soc. Sci. Vpsala, 
1892), R. Surnoii (“ Synapta/' Jena. Zeitschr., 1888), and Lovon 
(«/>/>. citt.) : and though tlic theories based thereon may have iHsen 
fantastir and contradictory, we arc now near tlie time when the* 
results can he co-ordinated and some apreement reached. Rut the 
scattered details of com])arative anatomy are capjible of manifold 
aiTJMipcmcnt, while tlie jxilimpscst of imlividual development is not 
merely frapinentary. but often has the fragments mi.splaced. The 
morpholf>gist may ])ro]iose classifications, and the embryologist 
may erect genealogical trees, but all schemes which do not agree 
with the direct evidence of fossils must be abandoned ; and it is 
this evidence, above all, that gained enormously in volume and 
in value during the last quarter of tJic igth centu^. The Silurian 
crinoids and cystids of Sweden have been illustrated in N. 1 *. Angelin's 
lamo^raphia crinoideorum (1878) ; the Palaeozoic crinoids and 
cystids of Rohemia are dealt with in J. Rarrande’.s Syst^me silurien 
0887 and 1899) ; P. H. C'arpenter published important pajx^rs on 
fossil crinoids in tlie Journal of the Geological Society, on (ystidca 
In that of the J jnnean .Society. i8qi, and, togeth«?r with K. Etheridge, 
jiin., compiled the large Catalogue of lilastoidea in the liritUh Museum. 
1 88^1 ; O. Jaekel. in addition to valuable studies on crinoifis and 
cy^.tids appearing in the Zeilsvhrift of the German Geological Society, 
has published the first volume of Die Stammesgeschichte dev Pelmato- 
zovn (Berlin, i89<»). a richly suggestive work ; the Mesozoic EchinO' 
deTtns of I** ranee, Switz(5rland and I'ortugal have been made known 
by P. de l.oriol. Ci. II. f'otteau, J. Lambert, V. Gauthier and others 
(see J*aUontologie frangaise, Mem. Sot. paleontol. de Itt Suisse, 
Trahalhos Comm. Cet>l. Portugal. &c.) ; a beautiful and intc*rcsting 
Devonian fauna from Bund(*nbach has been descrilx*d by O. Foll- 
inann, Jnekel, and especially JL Stiirtz (.st?o Verhandl. nat. Vereins 
preitss. Hheinlande, Pal don t. Ahhandl., and Palaeontographka) ; 
while the mullitudtr of North American palat^ozoic crinoids has been 
attacked by ('. Wachsmuth and E. Springer in the Proceedings 
(1879, i88i, 1885, 188(1), of the Phiiadel])hia Academy and the 
Memoirs (1897; of the Marv.ard Museum. 

'Fhe vast mass of material made known by tliese and many 
other distinguished writers has to be included in our classification, 
and that cla.s.sification itself must be controlled by the story it 
reveals. Thus it is that a change, cluiracteristic of modern 
systematic zoology, is affecting the sul)divi.sions of the clas.ses. 
It is not long since the main lines of division corresponded 
rouglily to gaps in geological history : the orders were Palaco- 
crinoiriea and Neocrinoi(lea, Palechinoidca and Euechi noidea, 
l*alaeasteroidea and Euasteroideti, and so forth. Or divisions 
were based upon ctjrtiiin modifications of structure which, 
as we now .see, affected assemlilages of diverse afliniiy : thus 
both Blastoidea and Euechinoidea were divided into K(*gularia 
and Irrcgularia ; the llolothuroidea into Pneumophora and 
Apneumona ; and Crinoids were discussed under the heads 
“ st alked and “ unstalked.” Th(* barriers between these groups 
may lie regarded as liorizontal planes cutting across the branches 
of the ascending tree of life at levels determined chiefly by our 
ignorance ; as knowledge increases, and as the conception of a 
genealogical classific^ation gains acceptance, they are Ixdng 
replaced by vertical partitions which separate branch from 
branch. The changes may be appreciated by comparing the 
systematic synopses at the end of this article with the classifica- 
tion adopted in 1877 in the 9th edition of the Ency. Brit. (vol. vii.), 
or in any zoological text-book contemporary tlicrewith. In the 
present stage of our knowledge the.se minor divisions are the really 
important ones. For, whereas to one brilliant suggestion of 
far-reaching homology another can always be opposed, by the 
detailed comparison of individual growth-stages in carefully 
selected series of fo.ssils, and by the minute application to these 
of the principle that individual history repeats race history, 
it actually is po.ssible to unfold lines of descent that do not admit 
of doubt, fhe gradual linking up of these will manifest the true 
genealogy of each clasi;, and reconstruct its ancestral forms by 
proof instead of conjecture. The problem of tlie interrelations 
of the classes w'ill thus be reduced to its simplest terms, and even 
(lucstions as to the nature of the primitive Echinoderm and its 
affinity to the ancestors of other phyla may become more than 
exercises for the ingenuity of youth. Work has been and is being 
(lone by the laborious methods here alluded to, and though the 
diversity of opinion as to the broader groupings of classification 
is still restricted only by the number of writers, we can point 
to an ever-increasing body of assured knowledge on which all 
are agnjcd. Unfortunately sucli allusion to these disconnected 
certainties as alone rnif^ht be introduced here would be too brief 


for comprehension, and we are forced to select a few of the 
broader hypotheses for a treatment that may seem dogmatic and 
prejudicecl. 

Catycinal Theory.— The theory which had most influence on the 
conceptions of Echinoderms in the two concluding decades of the 
iqtli century was that of I-oven, elaborated by P. H. ('arpentcr, 
Siaden and others. This, which may be called the catycinal theory'. 



Fic;. 1. Diagram of a siiujiU* form of Crinoid, with five arms, 
each forking onc(? ; the one nearest tlie observer is removtsd to expose 
the tegmen of five orals. This crinoid has only two circhfts of plates 
in the cup, but tlie cup analysed in the adjoiiung diagram has in 
addition infrabasals and a ceiitrale C. 


will bo aj)]>reciated by com}ia.riug the stnicliirt? of a .simple crinoid 
with that of some other ty})es. A crinoid reduced to its sinqilest 
elements consists of three" ]>rincipal ]>ortions -(i.) a theca or test 
enclosing the viscera ; (ii.) five arms stretching upwards or outwards 
from the theca, sometinurs single, sometimes branching : (iii.) a 
.stem .stretching downwards from the theca and attaching it to the 
sea-floor (see lig. 1). That part of the theca below tliir origins of the 
free anns is calUnl the “ dorsal cup ” ; the ventral part above the 
origins of the anns, serx ing a.-; cover to Iht? cup, is known as the 
“ tejinuen.” All these parts are siqiportod by jilates or o.ssicles of 
cry.stallinc carbonate of lime. The cup, in 
its .simplest form, consists of two circlets of 
live plate.s. liach jilate of the upper circlet 
supports an arm. and is calk'd a “ radial *’ ; 
the plates of the lowc’r circlet, the " liasals,” 
rest on the stem and alteinate with those 
of the upper circlet, i.e. are interradial in 
position. Some crinoids have yet another 
circlet below (he.se. the constituent plates 
of which are called " infraba.sals.” and are 
situated radially. The tegmen in mo.st 
]irimitivc forms, as well as in the eiiibiy'onic 
stages of the living Antedon (tig. 2), con 
sists of five large triangular j>lates, alter- 
nating with the radials, and called "orals,” 
because they roof over the mouth. In 
addition to these three or four circlets of 


r.pc 



Fig. 2. — An early 
stage in the develop- 


plates, two other elements were once sup- nient of show- 

posed essential to the uksil cnnoiil : the foot-plate or 

" dorso-ccntral " fp at 


dorso- central and the oro- central. 
former term was a]>plicd to a flattened plate the 

olwervcd in the embryonic stage of a single Some of the 

genus {A ntedon) at 1 liat end of the stem thecal ' plates, infra- 
attached to the sea-floor, and comparable to (Nasals IB basals B 
lh<! foot of a winc-RKiss (fiR. 2). In some ojaLs O arc form- 

crinoids which have no trace of a stem around the body- 

{e.g. Marsupius) a pentaRonal plate is cavities r.pc and l.pc ; 
toiiiid at the bottom of the cup, w^herti the p jg water-pore, 

stem would naturally have ari.sen (■• cen- (After Seeliger.) 
tralc" in fig. i ) ; and since it was bcliirved diameters. ' 
that the stem always grew by addition 

of ossicles immediately below the infraliasals, it was inferred 
that this pentagonal plate was the ccntro-dorsal in its primi- 
tive position, as though the wine-glass had been evolved from 
a tumbler by inilling the bottom out to form the foot. The oro 
central w^as," it must be admitted, a theoretical conception due 
to a desire for symmetry, and w'as not confirmed by anything 
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be-ttor than some erroneous observations on certain fossils, which 
were supposed to sliov a plate at. the oral pole bet ween the Jive orals ; 
but this plate, so Jar as it exists at aJi. is now known to lie nothing 
but an oral shifted in jiositioii. 'I’he tljeory was Unit all the plates 
lust described, and more particularly those of tlie cup, which were 
termed “the calyciiial sysftnn.” could bt' Iracctl, I'.ot merely in all 
crinoids, but in all Kchinodtrms, n lieiJjer Ji:,e<l lonus such as cystids 
and blasloiiis, or free forms such as ophiuroids and echinoids, even 
■ -wdth the eye of faith--- in liolothuhans. 11 was admitted that these 
elements might atrophy, or be. displaced, or be otherwise obscured ; 
but their complete and syniinetncal di.'^position was regarded as 
typical and original. Thus llie genera exhibiting it were regarded 
as primitive, and tho.sf^ orders and cL'isses in wliicli it was least 
obscured were suppo.s<*d to a.pproaeli most nearly the ancestral 
l-Cchinoderm. Kvery one knenvs that an “ ai deal system,” composed 
of two circlets known as " genitals ” or basals and ” oculars ” or 
radials, occurs roinid the aboral ikiIc ot echinoids (lig 3, A), and 
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why can vye not s#ay the same of the supposed basals ? Indt ed, nury 
is ronstrainecl to admit that t he view ot Sr inon and tilhers may bo 
correct, and that these so-calk-d calyciiul systems mav' not be heir- 
looms from a calyculatc anci'Stor. l.>ut in:iy iui\ e been indepeiulently 
developed in the various classes owing to llu- action of similar 
causes. That Ibis view must. I»e correct is urged by students of 
fossils. J^iUieontology lends no support to tin* idea that the dorso- 
! centrrd is a primitive element ; it erosts in iioni^ of tlie early echinoid.s. 
! and the su^einal of Saleniidof' arises from tli<‘ minor plates around 

■ the anus. Ihere is no reason to suppose that the t i-tilrai apical plate 
j of ceriiiin free-swimming crinoids has any more to do \\illi the distal 
I fooi-plale of the larval Antedon stem than has the sn called cenlro- 
j iiorsal of A utedon itself, which is nothing but the conipn-ssed proximal 
I trnd of the stem. As for the .supposeil basals c' I i^lcliiiioidea, Asle- 
j roidea and Ophiiiioulea. they are sc Tcidv to lie disiiuguished among 
i the ten or more small plates that suirouui! tin* anus oi />'. iliinniUnris, 
! whii:h is the oldest and probably the most iinci?sual tif ‘ossil sea- 
j utehiiis (Jig. 5). A calyeinal system may l»e cjuile ap|.iareul in the 
; later f)phiiiroi(lea and in a few Asteroidea, but there is uo trace of 
I it in theoldiT J *alii.eo/oic types, unless we are to Iransler t he ajipella- 
i tion to the terminals. I'liose jilafes are perhaj)s coii.staiit tlirougliont 
I sea urchins and starlisli (though it would pu/zle any one to detect 
j them in certain Siliniaii echmoiils). and tiuy may be traced in 
I :;oine of tlic lixed ecliinodcvuis ; but liiere is 110 pioof that they 
] repn^ieiit tlie raiiials ot a sini])le ciiiioid, and there are certainly 

■ many iryslids in wliicii no such jilates existed. L-oveii and M. 
i Neninayr adduced the. Triassic sea-urehin l imri limns, m which 
I the ajucal sy.'>tem tonus half of llu* li d. as aii argument foi the 
; origin of JCchinoidea trom an anceslor mi wiiii ii tiie .tpical system 
‘ uas < i ;,rcat impoi}.iU4e ; but. a. g^'uiis appeaiuig ..o late iu linur, in 
i ail isolated si*a. iiiuhM coiulit.ioiis that dw.irJed the other c’cliinoid 
; rlwellers therein. ca.nuot si rioiisjy bi; thoiigiil to I’lucidate. the origin 
j of ]ire-SiIuna,n ICchinoidra., and the recent ib .covery of an inter 

: nu'diate Joriu suggests that we luive In le luilhiiii'. but degeiu iatc 
: di'sceiui.inls ol a well-Uiiowii Palaeo/.oii' family {i.iffidihrutn'dac), 
* T»ul to pursue the lale ol isolated ijistaiices w(ui;d be wearisome. 
I The CiUycinal llieory is not meiely an assertioii ol n rt.iiii liomo- 
i logit's, a lew of wliicii migid- be disputed wilhoul ailed mg the rest ; 

it governs our whole t.onot^ption of the er.lniKulcrms. bec.iust! it 
' implies their tlcset.Mit from a. cal vciilale am'e.,ltM not a. “ erinoid 
phantom, ' tJial bogey of I lie Sriiasins, but a toi iu willi ddinitu 
plate-; .subjeet to a. niiint|iieratliab' arrarigenienl . wiiii wliicli its 
internal organ?.; luu.st likewise ha-.t* been ci.irrel.di d. 'I'o this in- 
gtriiioiis ani .1 pla.ii abie tlieorv I tie rt .vt lalioiis of the rocU.. a.j e more 
.Mid more believetl lo be oppo.a il. 

l\‘H.linliu'n Tltroiy. In o]tposilion to the calycina.l llieory lias 
he<Mi the. I*ciit.act(u:n theory of K. Seiiion. 'riuie hav<? always been 
many /.oologists jnepared to ascribe an ant:i ..lral th.iiat ler to llu; 
holoi)iiiri;iii.s. 'l‘he abst iiei' of an apical .>. leni of plate;. ; the iact 
that radial svmmtgrv has iiol arit;dt^d li.-* gemnatitc t)i;'.au:., a.; it 
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that a h;w’ genera (c.g. Snlcnin. tig. 1, I’d posse.;s n sub-central plate 
(the " siiranal ”). which might be uleiititied willi the cent ro-ilorsal. 
It is also till’ cast- th.-H many astehds (tig. *. |>) and o|>liiiijif!;, (fi:;. 3. 
r) have a siniilai arraiigeuu'nt ol jilatos on I he dorsal f/.r. al>oral) 
siirtace of the disk. Ace.e]iting the honujlo - v of Ihese apical syst.ejns 
with the calyciiial systuiii. the Iheorv wf.»ahl regard the aboriil jiolc 
of a. sea-urchin or starfish as rorn^spoiuling in cxerythinv.. ifs 

relations to tlie sea-floor, with the abor.il pole of a hxed echinoderm. 

The theory has been vig.orou'ly oppo.-ed, nolafily by Senion 
{op. lit.), who srov in the hololiinrhiis a nearer approach to (In- 
anccstnd ionri Hum was fnmislierl by .iiiy cjdvrul.ife echinodenii. 
and l.>v the Sa.nLsins. who derived the (?chiiioids trom the holotlinruins 
through tonns willi flexd.le Jests {Eihinothnridac. which. ho\v»'v*rr. 
are now known to lie spfcializei! in this rc.sjifcJ). The suppo; ! i.liat 
appeared to be given to the llvnry l»y llu* presence of sujiposetl 
calyeinal iilatcs in the embryo of ecdiiTiolds ami asteroids has biren. 
in the opinion of maiiv'. iinrlermiruxl b>- F,. W. MaeJhid'.' {op, i U."i, 
who has insisted that in Ihe fixed st.ige cu' the developing starfish. 
Astetma. tin* relations of tlu'se plates to the stem are fjiiite diiii;n*nt 
from those whi« h they I’liar in the developing am.l adult erinoid. 
But. how’eviT correct the observations and the hor»!olo.gie.s of 
MacBrifh- may lie. tle v do not. as I-!nry {np. cit.) lias well pointed 
out. afford sufiicieiit. -Trounds for his jnfereiK.e that the Jibrictiiud 
{i.e. aboral) iioles of ; tarfish and crip.ni<Is are not coinparabit? with 
one another, anti that all (Xinchision.; based on Ih^ .suppo.;»Hj homo- 
logy of the rlorso-cenlral of echinoids and asleroitls wilh that of 
crinoids ire incorrect. Bury liim.self, however, has inflicted a 
seven; blow on the theory bv his proof that the so-calliv.l oculars of 
Echinoidea, which were suppo'^erl to represent the radials. are 
homologous with the “terminals" {i.r. flu; plates at the Lijis of 
the rays) in AstciT'idea. and Ojihiiiroidt a. and Hierefoif not hotno- 
logoiis'with the radially disposed pLites ofh-n seen aronricl the al.Kiral 
jiolc of those animals. For, if thesi; rarlial con.stitiients of the sup- 
posed apical system in an ophiurid have really some other origin. 
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bi*ei! r,'.. illy e.om]>ared lo tlic icascfory 
or:’,an (iV'phridia) o( many wunu:; ; llu' 
ouf^'inwth irom flu* reef inn in oilur geiura 
■;>l (iiec.'i (( Mvii ii.in organs and re-ijiii-.ilory 
irei'.,). wliicti recall the anal glaiuli ol llu' 
(.ieplivrcaii worms; (lie a.bsenn- ol iKidii. 
(lube feet) ui many genera, and . veil (il llu* 
lavliai wall i sessel'i iu >^viiup‘idar ; l.hc 
absence ol llril p culiai' :;t i ucl iire known 
ill otluT ei liinod. I ills !•> (Iu name;; ' axi.d 
lu-gan.” " r)voul gl.ind." iVc ; ilie siiiijiler 
lo’Ui of the l.'»*^-a ;dl these fe.it iiri“ ha\«-. 
lor girtw! reason or bad, been ree.aiMcd .'is 
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tiie;i features are • oidiiied to Synnplidtif . 
ill th;>l h'liiily too th*- ..ib-M’jice of the radi d 
wa.(ei-vt%i.>,e.ls Irom ihe a.'liill is cornla. ’d 
with coiitinuit\ of llie circular inu.seh' layei. 
while the gill nm> almost straighl from tin.* 
anterior mouth b> the jiosterior anus. Ea.rly 
ill file life-liistia y of Syuapla fKCurs a stage 
'-ith five tenl.u.ics around the moiilli, and 
into liie.se; pass e.aieds Iro'u llu- weier rni", 
the i.idiiil canals t.n Hie bo ly-w.'di making a. 

;ijl»seij-uMit. and only lem]»orai v. appeaiam.'* 

(fig. 4). Semon called Hiis stage the 
Inrtnla, ami siij.poa'd ili:it. in ils e,a.rl> 
hi.-.tory, tlu‘ elas., h.id passed fliiongli a 
similar shiyr*. which he c;ille«l the Ei.oifni litrn, 

and ri'g iriu'd as the ancestor of all lo.hiiiodcMiis. It has since 
lieeri poi.od that the live, tentacles with llieir canals an* iiileiTadiid. 
.so thal one can scarcely look on the EeiUartnla as ;i primitive stage, 
v.'hile Hu- apparent simplicity ot tin; Synaptidor, at lea d as conifiared 
with other holothuriaiis, is now l)elitivi.;d to he tJie M.'.sultol regressive 
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changes. The Pentnetaea, at oil ovonts ns it sprang from the brain 
of Semon, must pass to the limtx> of mythological ancestors. 

Pclmatnzrnr Theory. Tlie rejection of the calycinal and Pentactaea 
theories need not scatter onr conce]itions of Echinoderm structure 
hack into llie chaos from which they secmied to have emerged. I'lie 
idc'a of a calycnlate anc(?stor, though by no means connoting fixation, 
tunned men’s minds in the direction of the fixed forms, simply 
because in them the calyx was best devtdoped. The Pentactaea again 
suggested a search for some primitiv<^ ty})e in which c|uiiif|ueratliale 
symmetry was exliihited in circumoral appendages. Inil had not 
affected tlu? ner\’oiis. water- vascular, muscular or skeletal systems 
to any great extent, and the generative organs not at all. Study of 
the earliest lar\'a.l stages has always led to the conclusion that the 
Echinoderins must have descended from some freely-moving form 
wiih a bilateral symmetry, and. connecting this with the ideas just 
mentioned, we reach the conception that this supposed bilateral 
anctrstor (or Dipleurula) may have become fixed, and may have 
gradually acquired a radial symmetrj^ in consecpience of its sedentary 
mode of lifi*. The different extent of quiiiqueradiate symmetry in the 
dillereiil classes wnidd thus d(?]>end on the ]i<?ri(Mj at whicdi they 
diverged from the s<*d(?nt.ary stock. The tracing of tliis histoiy, anil 
the «'xplanation of Ihe giauTal characters of Echitioderms and of tlie 
dillenaitialing h-atnres of the classes in accordance therewith, con- 
st iiiiles the Pelmatoznic theory. 

The word “ Pehnatozoa ” literally means “ stalked animals,” but 
the name is now used to dennU; all Cyst idea. Elastoidea. ('rinoidoa 
aiul Edrioasteroidi-a, as opposed to the otlier cUisses, which nuiy l>c 
callcfl ICleiitherozoa. Many I’elmatozoa have, it is true, no stalk, 
while some are fn-ely-mox iiig, but all agn*e in tin' possession of certain 
characters obviously connected wdth a. fixed mod<* of life. Thus, the 
month is ctMitral and tiirncsl .away from tin- seafloor; the animal 
d<K-s not. seize its food by tentacles, limbs or ja.ws, neitlicr rioes it 
iiu»ve in se.'irch (ffit, but a series ot ciliate<l giaxuves wliirh radiatt* 
from the mouth sw<'ep along currents of w'aler, in the eddies of which 
minute food particles are caught up and carried down into the gullft ; 
the undigi‘st<*d food is driven out through an anus which is on th<‘ 
UT)fHT or oral sid«’ of the theca, but as tar distant as pr.icticable from 
IIm* mouth and ciliated grooves. Such characUrrs are found in anv 
yuiinif ive, sedt'iitary group. Mon' pecidiarly .Ecliiiioderiii fv*atiires. 
in which the Pelmatozoan natun* is mauilest. are the enclosingof the 
viscera in a. cjdcified and ]da1ed tlu’ca. lor proleeiion against those 
i-nemies fnnu which a. fixed animal cannot flee ; tiu’ devc*iopnu*nl, at 
Ihr ahoral pole oi' this tlu'ca. of a motor m’rve cent re giving <»lf 
hrant lies to the stroma connecting the various plab'S <»f fhe theca , 
and nl it:-; luacliial. anal, aiul columnar e.\'1env.ions. and thus cri j 
ordiiuiting the movements of fhe whole skeleton ; the absence ot ; 
“.Mclars hdui I lie podia, which, wlic'ii present, arc respiratory, not ! 
locomotor, in luiictioii. 'riiere are othei features of most, if not • 
all. 1 'eliiiatozn.'L that ap]iea.r to be du<' to a fixed existence; hut i 
Ihosi* are also lonnd in the b'leiitherozoa. The l*elmatoznic theory 
thus rcjiards tin; IVhiialozoa as the more ancestral torms. and the 
1’elma.fozoan stage as one that must have been passed through by 
all I'A’inuoderms during their evolution from the Dipleurula. It 
miijlit be possible to pro\'e the origin of all classes from Peliiiatozoa, 
witbout thereby explaining the origin of such fundamental features 
as radial svmmetn*. the develO]vnenta.l nn-tamorpliosis. and the 
lorsioii that affects both gnt and body -cavities during that ]>rocess ; 

I 'at the acceptance ol a Dipleurula as the common ancestor necessi- 
tates an exjdaiiation of these teatun's. Such explanation is an 
integral part of the T\‘lm.Ttozoic tlieory, but is provided by no other. 

'I lie evidence for tin* Pelinatozoic th(*orv is suoplied by palaeon- 
udogy. embiy('loe,y. the comjxirative anatomy of the classes, and a 
consideratio;! of otlvT phyla. I^alaeontologv. so far as it goes, is a 
sure vaiidc, but some of the oldest fossil ileroiis rticks yield remains 
of distinctly «lilTerenti:itj'd rrihoids. asteroids and echinoids. so 
that Ihe pmhli'in is nut solved merely bv colk*cting fossils. Two 
lines of .'irgiimeut ajtjiear fruitful. First, a comparison of the 
relative numbers ol the representatives of the various cla-sses at 
tlifferent epochs : according to this they may be placed in the 
toUowing ord<*r. wit h t he oldest first : Cystidea, ('rinoidea. Blastoidea, 
AsfiToifiea. 0]>hiuroide:v. Echinoidea.’ As for ITolothuroidea. the 
fossil evid(*nce allows us to say no more Ilian that the class existed 
ill early CarlM^niferous times, if not before, llie second method is to 
work- o'lt by slo^’ aiui sure steps the lines of descent of the different 
familii's, orders, and classes, and so either to arri^'e at the ancestral 
ft)rni of each class, or to plot out the curve of evolution, w’hich niay 
then legitimately be ]‘»rojected into ” the dark backward and abysiii 
of lime." In liiis way the many highly modified orders of Cystidea 
may be traced bai'k to a siinjde, many-plated ancestor with little or 
no radiate symmetry (see below). All the complic.ited structures of 
Blrustoidea are evolved from a fairly simple type, which in its turn 
is hiilovl on to one of the cystid orders. That the crinoids are all 
dedncible from some sucli sinqde form as that above describi-d undc*r 
the head ” calycinal tlu'Oi v.” is now g«'nerallv admitted. Although, 
in the ( xtrcine ei»: n la.l ion of the radial food-grooves, nervi's. water- 
vessels. and so forth, with a radiate symmetry of the theca, such a 
type differs from the Cystidea. while in the’ possession of jointed 
proces'ies Inmi the radial plates, bearing the gro{>ves and the various 
nody-systeiiis oulwanis tnim the theca, it diff^Ts fpjm all other 
lu’hinoderms. nevertheless ancient forms are known which, if they 


are not them.solvc.s the actual links, suggest how tlie crinoid type 
may have been evolved fram some of the more regular cystids. 
The fourth cla.ss of l*clmatozna the .Kdrioastcroidea — diftcrK from 
the others in the structure of its ambulacra. As in all Pelniatozoa 
these seem to have borne ciliaf;ed food -groovc.s protected by movable 
covering-plates (tig. ii). Birneath each tood-groovo was a radial 
water- vessel unii j^robably a nerve and bloixl- vessel, all which 
structures pa.ssi?d either between certain regularly arranged thecal 
plate.s, or along a furrow floored by tho.si? plates, wliicli were then 
in two alb'rnating series. The important and distinctive feature 
is the presence ot pores between the llooriiigqilates, on <‘ithcr side 
of the grof)ve ; ami these, we cannot doubt., served for the passage 
of podia. I ll us in a higlily do veloperl f'drioasteroid. such as Edrioasicr 
it.scrlf (fig. n), there was a true ainbidacnim. apparently constructed 
like that of a staiiish. but differing in the po.s.session of a ciliated 
fCKxl groove protected by covering-])!, 'lies. The simpler forms ol 
Kdrioastcroidea, with their niorcj .sac- like body and undifferentiated 
])lates, may well liave been derixed from early (.'ystidi-a of yet .sinqiler 
structun*. ami there .seems no reason to follow Jaekel in regarding 
the cliLss as iLsilf the more ]»rimitive. 'ruriiing to fossil Asteroidea. 
wi; find the (‘arlier opliiiiricls scarcely clistingiiishabli^ from the asterids. 
while in thi' alteriuition ol the ambiilacials, which nndoulitcdly 
corre.s]x)nd to the tloonng-jilati.'S of lidrioaslrr, both groups ajiproacii 
the I’elmatozoan ty]»e. These farts have* b»*en erqire.ssed by Sliirtz 
in his luiines Encrinasteriae and Ojiliio-encrinasteriae. 'There is no 
(litiicultv in deducing the highly dilTirnmti:it(?d .'isteriils and o})hiiirids 
of a later flay from these simplei types. "The evolution ol the 
nioflern EchinoideJi from theii Paljieozoic ancestc'rs is also well 
understootl, but in this case tlu* anceslral lorm to which the palruon- 
tolt)gisl is led does not at liist sight ]>resunt many resemblances 
to the Ptdmatozoa. It is, however, cliaraclei i/eil by simplicily ol 
structure, and a. short deseriplion ol it xvill sei \e lo clear llie j':')bleni 
from unnecessary dilTiculties. HuHniut idaris (lig. 'i), a small f cliinoid 



Fro. 5. Pothrioridaris f^lnhulusi. A. from tlie side ; ]J, the ]*l:ites 
around the aboral ])ole. (After Jaekel.) 'The short spines winch 
were attaclu'd to the tubercles are in it ilrawn. 


from the Ordovician rock.s of Esthonia. is in essential sirucluK^ 
just the form deinandi'fl by conij[>ai7LLive j^alaeont.ology to iiiaki' a 
starting-]'oiMt. It is spheronlal. with the mouth and anus a.t opposite 
poles; llunr are lix'c ambulacra, and the aiubula.iial ])la.les are 
large, simple and allern.'iting. each being pierced by I wo ])odi.'d 
])on*s which lie in a small oval depression ; the .'imbulacrals next 
the infuith form a closf'd ring of ten ])I:i.1es ; the interambulacrals 
lie in single columns between the ani1)nl,'i.cr;i., and are sej)arat.i;d 
from th<‘ month-area by Hie ])ro\imal ambniai.rals jest nuMilioned. 
and sometimes by the st'cond set of c.inl)ul;icrals alsf) ; the nmiuilacra 
end in the five cKulars or t<M*minals, which inert in a ring around 
the anal area ami havt? no jiodial pores, bul om; ol them .serx es as 
a niadreporite ; willmi this ring is a slar-sluqied area tilled with 
minute iri’f'gular ].)lates. none of whirh can satf lv be selected a.; thi^ 
liomologucs of the so -railed basals or genitals of lat er forms ; w’ithin 
the ring of amhnUicrals around the month an* five somexvhat pointed 
|>lates. xvhich jaekel regards as teeth, but which can scarcely be 
homologous xvitli the intorradially placed teeth of later echinoids, 
since thev are radial in ]W.-;ition ; small spines are present, c.specially 
arouml the podial pon*s. The ])Osilion of the pores near the centre of 
the ambulacrals in Boihrinridaris need not be rcgardiid as ])riniitix'e. 
since other early Paku'ozoic genera, not to mention tlie young 
of lixdng forms, show that tin? podia originally jxissed out lictw'ocn 
the plates, and were only gradiudly surrounded by their substance ; 
thus the original .structure of the I'chiiioid ambiila.cra differed from 
that of the early asteroid in the position of the radial vessels and 
nerves, which liere lie beneath the plates instead of outside them. 
To this ])oiut we shall recur ; palaeontology, though it suggests a 
clue, does not furnish an actual link either I’letwcen Echinoidca and 
.•\si;eroi<]ea. or between thost? cla.ss(*s and Pelmatozoa. 

The argument from embryology le.ads further back. Finst, as 
already nnmlion'*(1. it oiitlim’S the? general features of the Dipleurula ; 
secomlly, it indicates Ihe w;iy in xvliich this fnx'-inoving form 
became fixed, and liow its inteninl organs xvere modified in con.se- 
qiience ; but when xve seek, thirdly, for light on the relations of the 
classes, we find the features of the ;idiilt coming in so rapidly that 
such intermediate .stages as may hax’e existed are either squeezed out 
or ])rofoundly tnodifted. The difficulty ot rearing the larvae in an 
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aqunriiim towanls l:ho close of the iiictamorpliosis miiy accoimt for 
the slight information available concerning the stages that inimedi' 
ately follow the embryonic. Another dilfic.nhy is cine to tho^ fact 
that the tyi'Jes stiulied. and especially the criiioid Antedou, are highly 
specialized, so that some of the embryonic leatiircs are not really 
j^riinit.ivc as regards llie class, but only as regards each particular 
genus. Thns infcrenc(?s from embryonic develoj)ment ncx^l to he 
chec ked by palaiiontology. and snp])lemenled by com]iarisoii of the* 
anatomy of other living genera. 

Minute anatomical research has also aided to establish the Pc^lmalo 
zoic theory by the gradual recognition in other classes of features 
formerly svippost*d to be conlined to Pelmatozoa. Thus the elements 
of the Pelmatozoan vcmtral groove are now detected in so diJlerenl 
a structure as the c'chinoid ambulacrum, while an al^oral lunvons 
system, tlie diminished rc^preseniative c^f that in crinoids. has lieen 
1 raced in all lileutlierozoa except I lolcdhurians. The broader theories 
ol modem zoology might seem to have’ little bearing on the Eidiino- 
denna, for il is not long since the study of these animals was corn- 
7)are(l to a landlockc'd scsi undisturbed by such stc^rms as rage 
around the origin of Ihe Vertebrala. 1 'ins. however, is no more the 
case. I'lit: conception of tin' JXildeumlu dcTives iis chici weight 
from the fact that il is com]-)arable to the early larval forms of 
other ]>rimitive c:o(‘lonui.t(? aniinais, such as Jialftnnfrlossus, J*hortims, 
Chnelognatha. T^racbiojjoda and TSryozoa. So too the cwpkinalion 
of radial svmnietry and torsion of organs ;ls due to a lYdinatozoie 
mode of life finds confirmation in many other ]ihy'L'i. fiistcad of 
discussing all these <]U(*slious si'parately, with tlur details necessary 
for an :i(iix|uale presentation of the ;m giime.nl. we shall now' sketch 
llie history tlu- ICcliinodiTms in aciordance witli the Pelmatozoic 
theory. Such a. sketch must pa.ss lightly overt* debatable ground, 
and iiuisl consist largely of suggirslions still in need ot confirinal ion ; 
but it it stri ves as a frame into which more precise ami more dtrtailed 
statements may lie fitted as they come to the ken of tlic reader, its 
object will be attained. 

EvoLulion of the Kchinoderms , — It is roiisonabU* to suppose that 
the (.'oelomata aniniaLs in which the borh-cavity is divided 
into a gut |.»assing from mouth to anus and a hollow (coelom) 
surrounding it were derived from the simpler ( oelentera, in 
which t he j)riTnitive body-(‘avity (an'lientcron) is not .so divided, 
and lias only one aperture serving as both mouth and anus. 
We rnu.v, with Se.dgw'ick, suppose llie coelom to have originated 
bv Itie enlargement and separation of pouches that pressed 
outwards from the archenteron into tlu? tliickened body-w'all 
(such structures as the genital jxiuches of some Coelentera, 
not yet sliut off from the rest of tlte cavity), ami they would 
|)rol)ably liavi? been four in numljer and radially dispensed about 
the central ca\ ity. 'riie evolution of this cavity into a gut is 
fores’nad(;vv(ril in some Coelcnteni In* the ellijitical shajx‘. of the 
apert un-, ajul la the developTncnt at its ends of a ciliated channel 
along whii’li food is swept : we luu e only' to suppose the approxi- 
mation of the sides of the elli])se and their evmitual fusion, to 
I’oinpleii^ the transformation ol the radially svminetrical Coelen- 
t(Tate into a bilaterally svmmelrical (Vielornate w’ith mouth and 
tmiis at o])posil.e ends of the long axis. We further suppose tliat 
ot the four coeloinic poucluis one wiis in front of the mouth, 
one behind thi? anus, and one on each side. Such an animal, 
if it ever existed-, prolialily lived near the surface of the sea, and 
even here it may lia\’e changed its inediisoid mode of locomotion 
for one in the direction of its mouth. Thus the bilateral symmetry 
would have been acf*erituatecl, and the organism shajwvl more 
diTinitely into three segments, namely' (i) a preoral .segment 
or lobe, containing the anterior eoelomic cavity' ; (2) a middle 
segment, containing the gut, and tlie two inidtlle eoelomic 
cavities ; (3) a posterior segment, containing the posterio:* 
eoelomic eavily’, which, however, owing to the Viackward pro- 
longation of the anus, became divided into two -a right and left 
posterior coelom. lOach of these cavities presumably excreltMi 
waste products to the exterior by- a pore. There was probably ! 
a ner\’ous area, with a tuft of cilia, at tlie anterior end ; while, i 
at all events in forms that remained pelagic, tlii^ ciliated nervous 
tracts of tlie rest of the liody may he supjio.sed to have beconie 
arranged in bands around the body -segments. Such a form as 
this is roughly represented to-day by- thi' Aciviotrorha lar\'a 
of PhorouiSy the importance of whicli has fiecn brought out 
by Masterman. But only slight modifications are retjuired to 
T>rodiire the Tornaria larva of the I'mteropiKuisUi and other 
larvae, including the spiMual type that is infcTTerl from the 
IHplcuruLa larval stages of recent forms to have characterized 


the ancestor of the ICchinoderms. We cannot enter here into 
all the details of comparison between these* larval forms : amid 
much lliat is hy^pothetical a few hoinologie.s are widely' acrepted, 
and the preceding account will show' the kind of relation that the 
ICchinoderms bear to other animals, including what are now' 
usually regarded as the ancestors of tlu; Chordata (to which 
bairk-boned animals belong), as well as the nature of the evidence 
that their study has been, or may Ixi, made to yield. How tlie 
hypotlietical DiplcHrida htcAmo an J'.chi noderm, and how the 
primitive Kehinoderms diverged in structure si> as to form the 
various cla.sscs, are fjii(;stions to which an answer is attempted 
in the following paragraphs : - 

C'oTirining our allriitioii to that ionii ol i^iplvitrvJu (lif;. (.) wliuli. 
it is sup])Osed. gave, rise to tlu- Kchiiiodcrina, wi* inlfi* from ciiibryo- 



Fto. 6. — 1 >iiii:raininalic recoiisl ruction of Diplrm uhi. The crwilure 
is ri'imsonti’d crawliiu* on the j.c.i, lloor, Init il iii.iy et|naily well have 
been a floaling animal. The ciliated bands are not drawn. 


logical data that its s]HT,i:il feature's were as follow : 'I'he anterior 
cooloniic cavity was wholly or pa.rti:dly di\ idi-d. a.nd from each liall 
a tbici led to the exterior, opi-uing at a pon- ne.iv tlie miildle liin- of 
the ba.ck. 'riu* middh* cavities wine smalltT, and the ducts Ironi them 
canu' to unite with tliose from the anterior cavil ii*s. anti no longer 
opeiieil tlirecfjy to the trxierior ; wliellier these cavil ii*s were already 
specialized as water-sacs caniiot be as.s<*rled. but thi-y certainly haij 
l>ec<»nie so at a slightly* later stage. 'I'iie |.*osterior cavities were tiie 
largest, but what hail liecome ol their ciriginal opening to Ihei'xterior 
is uncerla.in. The genit;d products wen* derived Irorii the lining of 
the eoelomic cavities, but it would not be sair* to say that, any 
particular ri'gion was ;i.s vet siiecialized for generation, 'riie epi- 
thelium of the outer surface was piobably ciliated, and a portion 
of i* in Ihe prenral lobe diriereiitiated as a sense organ, w'ilh longer 
cilia and * nderlving nerve centre. Ironi which two nerves ran liack 
below the ventral surface. Into the spare between the walls of tiic 
co<*lom and the outer body* wall, nriginallv lilled with jelly, delinile 
cells now' w'a.ndered. ehietiv derived Irorn Ihe eoeloiiiie walls. Some 
ol these cells produced muscles and connective tissue ; others 
absorbed and ri*moved waste ] nod nets, iron salt*., calcium carbonutir 
and Ibe like, ami so w-i*re ready to be utilized tor the dejiosition ol 
pigment or of ske.lehd substa.iice. In some of tluse r<-spects the 
Uipleurula niav have tlivi;rg«*d fiom the am estor of Kiiteiopiieiisla 
ami of other animals, but it could not as yet have breii recognized as 
echinodermal bv a zoologist, foi il presented none of the structural 
peciiliari tie's of the modern adult echinoderm. 

Now enraied Ihi* gnrat event Itial. oiiginab-d the plr.i'ini the 
discovery ot I hr- sea lloor. 'I his lit ing :ij>})re:hemlt*d by the s«-nsory 


Ity'i- hy€lrocoo£.^ 




cfjiJca.C. 


r/y/i/ 

coolom. 


loite 

romrain^ o/* 


parf't>£a£ 
cerna,£ 



... /y 7 

roe/emt. . 

fr.nAt*rf‘or 

ctyefom. 


Fiti. 7. Diagrammatic recoiislniclitiii ol primilivi- I ’ehiiatozoon, 
.seen from tlu; side. Tlif^ plates of tlii^ te;sl arc not drawn ; thoir 
probabli^ ci}»])earance may be gathered from fig. S. 


.lulf-rior ciid, il was by tliat end that the Diptcurula attacherd 
itseJl ; not. howe-\-L-r. by the prtle since would h.ave interlen-d 
at ones' with the sensory organ, but a. lit lie to one side-, the right 
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side beiiiR the one chosen for a reason we cannot now fathom ; it 
may l)e. that fixation was facilitateci by the presence of the pore on 
tlicat side, and by Ihe utilization ol the excretion from it as a cement. 
The first result was tliat wliich is always seen to follow in such ciises 
— the passage of the mouth towards the upper surface (fig. 7). 
As it pciss(;d up along the left side, the gut caught hold of the left 
water .iae and pulled if. upwards, curving it in the process ; this 
being etla. iu;d to the left <luct from tiu^ a.nlerior body-cavity, this 
structure with its water pore was also pulled u]), and the ]>ore came 
to lie between iiiontli and anus. 'J’hc forward portion of the anterior 
'Tielom shared in the constriction and elongation of the jneoral lol>e* ; 
.)iit its binder portion was dragged ii]i along with the water-pore 



and foriiu'd a canal lying 
along the outer wall (tla* 
l^arietal canal). As lla^ gut 
coiled, it pr«'ssf?d inwards the 
middle of th<* lett posterior 
coelom of the Pi f^lruruia. iiml 
drew tlu‘ whole towards tin? 
month, while the corresi>oiHl 
iiig cavity on the right was 
pressed down by ihe .stomach 
towards the fi' ed end of the 
animal anrl ln-carae iiivohed 
in the. elongation of that 
region. Tlie.se changes, whieli 
may still be traced in tla^ 
<lcvelopin< nt of re- 

sulted in tile ]jniiiifive l*elina 
tozobn (fig. 7), repre.sentetl in 
the nx'ks by siu h a genus 


b i»;. hnhemirux \ iis Aristnrystis (fig. 8). 1 iie 

side-view iil the theca. 'I he internal pear shaped lH)dy is oncas!‘d 


Htructnre may be gathered from tig. in a. theca formetl by a 
7. (ajdiawc) number of polygonal plates, 

and is a I Inched bv its 


iianenv end. On the broad iip]>er .siirlace ai<? four opeuing?», that 
Heart : t the centre IvMiig the moulli, wiiich isslil like, and tiial nearest 
llie ]H;riphery being the anus. 'I'lie two oilier openings an^ miniile. 
and pl.-eed betwet'ii tliostr two; one close to llu.* iiioiitli is almost 
certainly the water ])ore, wink' that nearer the anas is rirgank-d as a 
genital aperture. Which ol tfie eoelomic ea.vilies this last isconnet'dtsi 
with is iiucertaifi, for there is coiisiderabk^ doiilii as to tlu^ origin ol 
the genii. il nuU in the tnnbryonie. tlevelopmeiit of iec.t!ti!. echiiiO" 
tienns. .11 seem.^ clear, luiwever, tliat there was but a. .‘iii.gle clued and 
a fiingk* lunu ii of rt*])roduetive cells, as in tlm liolol iuiri.ins, tlioiigh 
perhaps biturcale, as in sonu* of tluv'.t.i aniina.ls. 'riie line lietween 
mouth anti anus, along which these ofK'niiig ; are situate, Cf.'»Tespcjii»ls 
with the ]d'i.iie of union lief ween the two horns ol the cm \ eel left 
posterior coelom, the. iinifed walls of w'liich form the " dt.usal nifscsi- 
tery." Since' Ih.is musl h.ivc, on our Iheorv. enclosed the parietal 
caiial from Hie anb-t ior codoui, it is possible lh;it the genital products 
weie dev(lo]jed fmin th(^ lining cells of llia.1. cavity, and that the 
r’<*nital pt»re was noihiiig bill iis original ]iore iir»l vet iiiiiletl with 
Hull fnun Hm wsib-i riac. The concrescence of lluise jiores ca.ii be 
Irat'ed in oilier cy.'.lids; but as the genital oiga.iis became allecled 
bv r:idi:il svmip**iiv the on-Jii.il function of Hie duel, was lost, ami 


Hit-' re^irodm 1 ive ek’tTieul.-; fse 


t/ri/rr/inrr. . mntfh 



J*Ui. ih - i’tiiifiinystia tati.s- 
.'.//Ml/, one of the hiploponta. 
in which Hie thecal ]>li.ites 
bordering I he footKgn>o\'esii re 
not yet regularly arraiig.etl. 
The braehiole.s are not drawn. 


aped to the exb'Hor in aiioilier way. 
Aristnrvstis may ha\'e had ciliated 
Ifiod-grooves leading to its mouth, 
but these have left no traces on the 
iiicture of the test. 'J'r.ices. how- 
ever, are percept ible in genera believed 
lo be de'-cended Irom :aich a simple 
type, and Hie inajority may be 
grouped iinrk'r two heads, due group 
includes those in wliicli the grooves 
wander outwards Iroui tin* mouHi 
over the thecal plate.s, which grailiially 
become arranged regularly on • itlu r 
.side of Hie grooves, whik? furl In r 
extensions ascend from Hn- gioove.i 
small join'.ed ])ioces!:i's c.all'd 
“ brachioles " (lig. y). lii the oHn r 
group Hie grooves do not tend so 
niiich to st'ctcli over the Hiec.i as to 


he raised aw'.n' from it on ndfitively larger br.u liiok s. ari'ung clo ;e 


around the mouth (tig. 10). 

These Uvo t\'pes are. in the main, eonelalrd with two gratlual 
ditlcreiiliiuions in the minute structure of Hie thecal plates. Origin- 
ally till' calc.neous substiince of the plati’s (stereom) w’as pierced 
by irregular e.;inid.>. mni-e or less vertical, and containing strands 
of the soli ti.-.ue (siromrO tli.it de]H)sited the stercoiii. as well as 
spaces tilled with tluid. In the iorim r group (fig. f») these canals 
became <oiimcted in ]’»iii. (diplopores) still peniemlieiilar t<i ihc 
snrfai'e. and this slnu.tU i-. c/uubiiied with that of the grcMives, 
eliaratleri/es the order l)iplo]Kuit .1. hi Hie lalUr group (fig. 10) 
the canals, Hial. is lo say. the .stroma strands, came lo lie parallel 
to the surface and to cross the sutures between the plates, w’hicli 
were thus more fl^'xiMy and inon strongly united ; .‘:-ince the canals 
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crossing each suture naturally occupy a rhombic area, the order is 
called Rhonibifera. At first the grooves w'ere three, one proceeding 
from each end oi the mouth-slit, and the third in a direc Hon opposed 
to the anus ; w'ith reference to the i*i‘Iinalozoan structure, the anal 
side may be Icrmeil posterior, and Hiis groove anterior. Kventually 
each lali.'ial groove forked, so that Hu re were five grooves. Tlu:se 
gradually imiiressed Hieni.selves on tlie theca and inlliieiiced the 
arrangement of Hie internal organs : it U fairly safe to assume that 
nerves, blood-vessels and branches from the waUu’-.sac stretched 
out along W'ith these grooves, «.*ach system starting from a ring 
around Hu? gullet. At kisl a (|ijimju(?ra(liate .syiiimelry influenced 
the ])lal.es of Hie Hiet ?i., partly Hiroiigli tlu; development of a plate 
at the end of eacli groove (tt?rininal). jiarlly through plates .at the 
aboral ]>oIe of the theca (by.sals and iiili.ibasals) arising in response? 
to nieclianical prei^siire, but .soon intijiialely cminected with the cords 
of an aboral nervoii.s systeiii. Tieioie tin? killer pkites aiose. the 
stem had devclopi-d by the eloiigiition and constriction of the fixed 
end of the tlieca, ihc gradual regularization of Hie iikib.i involved, 
and their coalescence into rin.gs. '1‘lie crinoid type w.is liiifereii Hated 
by the exten.sion of Hie food -grooves and ;.s.-;()ciaterl uig.iiis along 
radial outgidwllis froiii Hie theca itself. 'I le-.-ie coiistitnb'<l Hie arms 
(br.'udiia), and live d/^liiiite rmlial jilati-s of l.iie llieca were sjiecialized 
lor their .support. Tie se radkils may be honif/logoiis with the 
terminals a.lrea.(lymeiilioni;d. but this is neither iieces iary nor certain. 
In this dovelo|)iiient. of brachial exleii.sions of the theca tJio gcnilal 
organs w^ere involved, and their riju. proiliud.s formed at Hit' ends 
of the brat: Ilia or in the 
I iraiic I les t herefrom . 'I lio 
remains of the original 
genital gland wilhiii Hu* 

Hieca iiecaim? llie “ axlrd 
organ ” siirroiiiuk.'tl by the 
“axial sinus “ tles ived Iroiri 
Hu* aiil.iioi coelom, and 
this a.gain by sH'ucliue^ 
derivinl from Hu: Tii»ht 
jioslerior eoeloni, wine!), 
as exjilaiiied a.!)o\e, lia.tl 
bei'ii depre.ssed lo Hie 
aboral pok*. Tlu.’se kisI 
.-;trucUires toriiied n. neri- 
01.1s sheath aidund Hi«. 
axial .sinus with ils bloo.l- 
>' e s : . els, anti 1* e e a i n t* 

dj\i*k'tl into fivi* lobi's 
correlaleti W'ith tlie fivt* 
ba.sals (Hie “ t:li;’.mbered 
organ “) and forming Hie 
ab0r.1l iiei x'e-ceni re. T?«‘- 
fore Hu\se chant'.es W'eie 
complete the 1 loloHinri- 
oidea iniisl havt* ilivet;.'.e'l. 
by the a.vannplion of a 
crawling (‘xistenet*. 'I hiis 
in them tlu* month and 
anus rt?verted to opposite 
]>oles, ami only Hie tor -.ion 
of the gut ami coelom, 
and the rmlial exlen-iom. p,,.. u). i.hiron htua - nlln, one of 
of the nervoiv.i, w.iiei Khombiiera. showiiyg the reduced 

v^isciilar .'ind blootl • v.ls- numbd: anti regular arrangeinont of the 
ciilar .systems. tc.stilhal thecal ]ila.li s, and the corieeiil ration of 
to llieir Pelinatozoan tJie brai liioles. (A.L*.p'.ed from laekel.) 
ane.esliy. file e.iliated ' ' J > 

grooves, no longt'r needed for Hie collet;! ion of fotid, clo:-;cd over, 
and are still traceable cilialed c.inals o\ei lying the radial nerves. 
At the saint! lime Hit^ Hiec.il pkile.s tit geiu iaU d inlo sjiicule.s. 'Ihe 
Ed iioasteroit.lt. -a ftillow'ed adiffeieiit line from Hia.l t»f Hie cyslids above 
mentioned anti their (lese.eiidcints. 'The tln-ea btrcanie sessile, and in 
its later devek)]>nieiits much flattent'tl (lig. 11). Mouth, water-pore 
and anus remaiin d a.s in Aristncyr.ii.s, but Hie five tdlialed grcKives 
ratliated Irom Hie mouth between the tiueal plales ratlier than 
over them, ami were, ai ii.'.ual. prolei.le '1 i»y t o\ t : ing plates. The 
important feature was the exteii.sion ol i.vtlial e.inal;-. from the 
water-sac alon.g Hie.'e gjoovefi, with branches ]-,j>:sing bt twc?en the 
flooring -jikites of Hu: grooves (fig. 12, A). The resemblance of the 
llooniig-phittrs to the ambnl.it lal o.s:^it:lt -1 of a slarfi'ih is so exact 
tliat one can e.xiilain it only by sn]'.pi).iing riiniko' relations of Hie 
watt?r canals and tin ii biancties (podia). On the Ihinly iilate.d under 
surface ol wt'll preserx’eil sj.iccimcns of lldvium^tfv are seen five 
interradial .swellings (lig. 11. El). The.-;'' are likely to have lieen 
]uodiice«l bv the ripe genital glamki, which may liave extruded 
their produci.i diicc.tly Hiionidi Hie membianotis inli*gnmenl ol the 
mnler side. N«i other way out tor HJ^•m is app.'irent, and it is clear 
Hi it }\drii'nstcr wvis not permanently and solidly fir.ed tc» the sen- floor. 

Xow comes a. gre.it change, nn fortunately dilficult lo loilow 
wdiclb'-i in Hie. lossil-i or in the modem embryos, \^'e supjjosc 
srmu! such form as Fdrioastrr, w'hicli ;',ppean. lo have li .id near 
the bhore, to have been rept:atedly overturned by wavc-s. Those 
that were able to accommodate themselves to this topsy-tun^y 
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existeuci*. by tvioO in directly tlirough the mouth, survived, 

and tbeit ]>odia iifijulnally speciahzcil as suckina; feet. Such a form 
as this, when once iLs covering -plates had atroydiied, would be a 



flnoring plates 

-a' iuterarn- 

>'•. bulturaJ ^ ^ ^ ^ 



... 

co\'i*nii^ platts ■ ‘ ' 


lobes (^'fleJT' 
ilile integ 
urnent 


arms 



hyttropoi^ Jrtuae* 

A IJ 

Ft(*. II. — fidrioastrr. A, upper or oral surlace of 
with the covering-plates on the anbuior and left posterior food- 
grooves, bid lenioved from tlu- olliers, which sliow only the tlooiiu;;- 
jdates, lieiwei 11 wliicii Jin; ptii\ s ; T.. imd»:i surface of /:. Hmhiaimi, 
with co\ eriii;; ]ilati.‘son l ight po dn loi' ainl ligld anterior loot] ;‘ICh)vi‘s 
( left hii.ud in the drawing). Tin.* di.-uoles the ])usitioii of the anal 
intiTradiuy. 

slarfisli without mort? ado (fig. i ;!. T'.) ; Imt the .sea lire hins jin.v enl 
a more diJlicult juoiileni, t)n wliich lintln iontlnris .slu.sl.-; ih> light. 
An Upper Silurian eediinoid, however. PdLiC' di'icuy., i ; b*-li/.ed by 
W. J. Sollas and \V. K. S|)encer to have had in its ambnhici.i an 
inner as well as an ouler sei ies of y livb s. 1 !' this lie corn cl, the only 
cliaiigi^ from liilrioastif , ;is regard*’, t’le aiiibnlaera. was that in 
Paliieoflisnts the covi rin**, plates conhl no I<Miyer open, bid t.-losed 
perniaTvnily over the v. liole groove, while the jiodia issued through 
sbts l>elwe('ii tl.em. Tii more typical echiuoids the coverini; plates 
alone vem.-diied to form the oitlinary iunbiilecral plater., while the 
llooriuj.';-] dates disa|.ipeanMl, the canaJs ;.md oMpt organs remaining 
as Iielore. In any case we have to adaiit a closure of (lie iutegumeiit 
over till? e.ili'iied i.adove (fi*;. ^ y, 1 ). r) just as in holotluiriam., since 
this is iic'cessilat 'd by aM,j.toinical evifleiii.e. The geiiitid organs 
in liotb Asleididi'i ami la hinoidea wo. del redaiii the int.-rradial 
]iosition lln'y lirst a ’in'metl in luhii.Kisft i ; and in ICeliinoidea their 
primitive temj^orarv openings to Ihe ev{. rica- wore conveited itdo 
ilefinite pon*s, coi i vlai.'-d witii five inlei radi;dly placed phde*;; at the 
aliorrj .1 nolo. 'Dio ane.'i also inlnrallv to I'd; superior ami 


give liie iollowinj^ analytic summaiy of the charucters that 
distinguish them from other rodonuile animals : - - 

'1 hey live in salt or br.»i.kisli watei ; a juimitive l.’ilateral sym- 
mi:try is still in.uiiiest in ll»' li :.!it ami left di\ i;.ioii;; of the coelom ; 
the midilli' coelomic cavil ii-s are primitixely tiaiisioniied into two 
hytlrocoels coinmunicating wiiii the exierior indirectly through a 
duct or d's*-.ts of the anterior coelom ; sleieoni, cmupi); ed of crystal- 
iiiK! carb«.»ii;.Lte of lime, is. xvilli lew i?xcepti<m.s, deposited bv specud 
am(K‘boeyles in lie* iiu.-shes o! a mesodermal stroma, chieilv in the 
integumcid ; rejiroductix e cell:, are derived from tlu* iiuloiheliuui, 
iLppaivnlly of tlie I'Odeiior cot. lorn ; tol:d segmentation of llie. ovum 
produce?', a coelolilast nla aii..l ;;:.*.'.ti nla bv in\ iediial ioii ; ine-enchymc 
loriiu-d in the segimntatioii <..i.vilv I'v mi-iidl./n of crll-i, chielly 
Iroiii till’ hypoblast. Known luidimdei mi.; slaav tlie following 

features, i!iia‘_dii.*»l to be due to au aiicestr.d pebuato/ok stage ; - 
Inciei'.e iu lue coeloinic cavities of Ihe hdt sidt , and alrophv of 
those mi the rigid ; t.hi* dextral ec.»il of the gut, ii’cognizablc iu .dl 
classes, though oiii'ii obscured ; an incongilett; secondary hilatiM'.d- 
isui about the jihiiie inelmling tlie iii.'iiii axis and liic water-pore 
or it.s .successor, the iiiadiepoj ite, often ol.isiuied l»y one or ollurr of 
various tertiary bilaierahyiii.s ; the change of tiie hvdiiu.uel into a 
eiicumoral, arcuate or ring, c.inal ; develo]'meid Ihrough a free 
swiiiimin:*, bilaterally syminel i ieid, ciliated l.irva, ol which in 
many i .»..esonly ;i portion is transiormed into the adult Id.liiuiMli i iii 
(where c ue of the brooil has .secoiidarilv arisen, lhi‘. larva is iioi; 
tlevcloi»ei|). .Ml living, ami most c.xtini 1. i‘>lijni>dci ms sliow Im* 
following leatiires, a.lmosl civlainly ibu’ loan an ’eslii’d jielin.dir/.m 
stage ; \n iiicompiet«‘ ta.<li d syniimMiy, of wJin.ii Ir.e is iismdly tin: 
domiiiaiit number, i.s sap.’i iiii| .(iSi-it on the cecoiulary biiaLe!ali'?in. 
owing Lo llie oiile.iowlii lioni liie inoidii leeion of one iiupaii. il aivd 
two paired ciliated eioovcs ; these liave a llooi of iierxtni.s » pitheliiiin. 
and are aceomp. mil d by ^a:l .j:ii.eid radi:.l c.iiials Irmn iIp‘ w.'ib i -i iiij;, 
givim'. oil lateral and lluis loririim'. .inibiil:ic.r.i, ami bv a 

penl'.'ieui.il system of canals ajipaie.idly g, lowing, oid lioin i oelomic 
ci’kVitie;;. AJl hving iM hinodi ims liav* a I. - innij', iia« i.i.d s\.-.lem 
ol diverse origin ; tins, the anibnlacral sy-d. : i, : ml the coi-lomic 
cavilie.s, (onliiin a fluid holiiin.g .ilbnmeTj in .sididio.'i and can ving 
niiiiK’rons ism(»elHM:yle vviiich are ih’veloped in ‘-.peci. I Ivmpli .duuls 
;\ml are < ;i.P.ib)e of wamlcrii!'.*, lliroiigli all tissm , i ''i- i*... iiinoilt.'i ins 
n;.JV be divivleil into seven cla.s:;es, W’liose ])u>b.iii|i‘ i I'lal ions up* 
iiiii imliciiled ; 
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Fig. 12. -Diagrammatic seedimr; acros.s tlie ambiilacia of A, C. 
i*Ri.M.\TozoA. and 15. D, Fi.i-:uriii:uo;:oA. jilaced in Hit: same position 
for comparison. S, lllood-spaces. of whicli the homology is .still 
uncertain. 


aboral positi»iri. In tlie JCchinoidea the water-c:iTia.l.s and associateil 
structures, endim; in Ihe terminal ])lates, stretciied right up to tliese 
genital plate.-; ; but in the A.steroidea Idiey nev'er reached the abor.il 
surface, so tliat the terminals have always been .separated from the 
abo.'.al i^ole by a number of plates. 

A^ialysis of T^chimtlenn —Reprarding the F.cnino- 

derms os a whule in the light of the furegoiiig account^ wc may 


; Stelliformia 

J.vciimoidea I 

i Rriof systematic accounl.s of these c’liLSse.s follow : - 
' (b-a.de A. FTd.MA'IO/.t )A. Iv. 'liiioderuia with the viscera eii- 
• 1 losed in a cali'i/'u d and plated tli«-ca. of which ilie oi.d .‘aiii ice is 
I n])pcnm.i.s1. and which i; usually a.i.t.;ic!ie<I. eillier ieinjioiai .ly or 
■ ]ieriMam!nlly. In’ Hi'’ aboral siirtaie. I-'ocnl bioiighf to iln- inoiiLh 
! by a snbvectivi’ sysli-iii (»l ( itiati’d grni^vi*.-. iadia.liii;; Irom ilie iiioiii h 
I *'itlv. i lielweeii tlie jdal«‘s ol tiie tlu c.a (emlotliecal), or over the tlieca 
1 (e])illiri:al), or ;don,*' proci ;.s»s from the lliira (fxolheial: arms, 

: piiiMiili iVi;.), or, in part, .iml a;, a sec.(>ml:i.ry developiii. nt, I ' low 
; the t!i'*ca (livpol liecal). Ann:; usually in the nj'per or oral half of 
the thet a, and never aboral. .An aboraHy plai.ed motor nerve-centre 
; gives oil biam he-; lo 11. • .Iroina i oimec ting the v'arious plates of the 
; iheci. ami ol iis lira-cliial. anal a.ml colimiiiar extensions, ami thus 
j co-ordinate.-; llie movements of the whole slcelelon. 'Ihe i irciim- 
I o-.-sopIia.; e;d water ling coMiiiinnicates imlirecdly with the e.vterior ; 
i lI.’c podi a., wlu :i |)ie?;eiit, are re:.piia loi y, lud locomotor, in fioiction. 
j (’l:i;s I. ('v.si ip:..\. rdm.i to/.oa in which radial polvmcric 
! syinim liv ol lli: liui.a i . developed eitlu i not at all or not in coin- 
1 c.oi i“lat i'.ia with the raili.d ?ymni'd.iv of tlic ambiiiaiia (.such 

I a..'. o!»1.i.ins in I li;e.ioid« ami (’nnoide.-i) ; in wliicli ex1e:c;ioiis ot 
the tood groove'-. ;ire exollieial or epithecal or botli conibim.-d, but 
ivithei’ emlot liec.;il nor jiiei'ced by podi.i (a.s m some ICdrioasteroidea). 
,\I1 P.'ilaeozoii.'. 

'I'his i !:i s shows nmch greater diversity of org.inization than any 
. fillier, and the cla.;.silii..atio?is proposed by n'enl wrii rs, sncli as 
1C. Haeckel, f). Ja.ekel and b\ A. Ilallu r, start hoin :au:h dilfcronl 
puint.s of view that m^ disi ii:.:;it»n of liiem can I-i.* altemyitcd here. 
Following the nariativi* g.ieen a.!tove. we red .‘.^ni;;-.* a |)riinitive 
groni) .Amphoridea repre.sented by A riylut vsiis (li-.'. 8). From 
this ;ire dcrivisl llie order.; Diplopot ita (lig. o) a.ml Klioin (.•ilcru (lig. 
lo) and the cl.'c s Fdi ioasteroidea, all h hav'e alre.idy been 

ih’scrihi'd a.; .‘■.l'e])S in llie evolution of Hu* |>Iiy!nm. Hiil there were 
also side-branches le.adin;; nowhere, and Iheretore iilacdl in separate 
orders Aporita ami Farpoidea. 

Order I. .IfUfdniriflt'it. Radial syniinetry h:i:; affected neithei 
fcx>d I'foove.s nor tliecal ydn.li’S ; nor, ]>rol)'ibly, m.-rves, ainbiil'.icial 
ve.s.sels, nor .gonad'-'. (' uirds or fold ; wlieii jjre;.«;ut in the stereom 
are irregular. Families: Aristocystidae (tiy. 8) ; Eocyatidaf.. 
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Older 2, Carpoidea . — Theca comj)n?ssc;(l in the oro-arial plane 
and a bilateral symmetry thus indiicird, alTecting the food-grooves 
iiTid, usually . the thecal ]dal(‘s and stem. I^xid-grooves in part 
epithccal and may be continued on one or two exothecal processes. 
No pores or folds in tin* sl<'reom. Families: Anomalocystidae, 
DeiiflrfiCystidae. Tlu*s(? correspond to Jaekel's (.'iiqjoidea Hetero- 
stelea ; he also includes, as Kuslelea. our Comarocyslidae and 
Malocystidae. 

Onler ■^. Hhmhijera, Radial symmetry aflects the food- grooves 
and, in tii<^ rnon^ advanced families, the thecal plates ; ])robab1y 
also the nerv('s and anilmlacral vessi'ls, but not the gonads. l*he 
Jood-groov(*s are exothecal, f.c. are stretchetl out from the theca on 
jointed skehdal ]mx:esses (brachioles). These eitlnir are close to the 
mouth or are removed from it uj)on a seritrs of anilmlacral or sub- 
anibnlacral ])lates not derived immediately from thecal plates, or are 
separated from the oral c<*ntre l)y hypothecal passagc?s ]>assing 
beneath tegininal plates. "I'he stereoni and stroma b(?coine arranged 
i!i folds and strands at ri«»ht angles to tlur sutures of the thecal 
j)!a.fvs ; in higher forms tJie stereoin-folds are in ]Jii.rt specialized as 
]«Ttini rlioiiibs. Families : Kchiiiosplnuaidae ; Comanjcystidae ; 
Macrocystellidac? ; 'riaraeriiiidae ; Malocystidae : Glyptocystid:u\ 
with siilvi'amin. Fchiiiotinerininae, Callocvstinae, rJlyptfw^ystinae, of 
\\hit:h examples are Cheironiuufi (tig. lo) and Cysioh/asiits from 
which jaekcl deduces the blastoids ; ('aryoerinidae. 

Onler 4. Aporita. Peiitamerous symmetry affects the hifnl- 
grooves and thec'al plates : ]nf)briblv also the muves and atnbiilacral 
vessels, but not file gonads, h'ood-grooves I'xotliecal ami circimioral. 
'riie stereoni shows m^ trace of canals, folds, rhombs or <lij)lopores. 
Familv : ('ry])tocriiiidae. 

Onler 5. JUplttporiia. Radial symmetry aflects tin? food-grooves, 
anrl by degrees the thecal plal<'S connected tluTcwith. but not the 
interradial thecal plates; probably also the nerves and ambulacnil 
vessels, but not the gonads. The food-grooves anr epithfaral. t.c. 
an; extended over the thecal ])lates themselv<*s without intermediate 
flooriug ; they are also prolonged on extdhecal brachioles. which line 
the ('])ithe('al grooves. 1 'he stereom of Hr* thecal plates may bi* 
thrown into folds, but tiu* inesostroina does not so much Umd to lie 
in strands traversing the sutures, nor are peclini-rlunnbs or pore- 
rhombs developed ; diplopores are always ])resent in the iiu*so- 
stereom, but often n'siricterl to detiniti* tracts or plates, e.specially 
in higher forms. Families: S|>haeroni(la<? ; (Jlyptosphaeridae. c.g. 
J^ittirnf vstis (fig. e); .|’ro1ocriui(ia<* : Mes<u yst idae ; (lomphocystidae. 

'I'lie Protocrinidae K*ad up to Protetuhlasttfs, in which the. theca is 
ovoi<l, soinetiiiH’s ]irol(mg<-d into a stem, tli<* ]dates diflereiiliated 
into (it) smonih, irregular, tleprt*.ssed iiilt'rarnbulacrals, {h) trails 
versely elongate brachioliferous a<la.mbulacrals, to which the di]>1o' 
Tuu’es, which he at right angl<*s to the main loo«.l-groove. are con lined. 
This l(‘ads almost without a brealc lo tlu* Protoblastoidc*a. 

('lass II, ni.AsroiriKA, 1 ’clmatozoa in wliicli live (by atrophy 
four) epitliecal ciliated groovivs, lying on a lancet sitaped plate 
(? always), radiate from a central perislonii^ between live intiTiadial 
deltoid plates, and are. <.H|ged liy alteriuLliiig si<.le plates bearing 
brachioles, to which side braiicli»*s pass from the grooves. Grooves 
and peristome |»rolei:led by small plates, which can open over the 
grooves. Tlv generative organs and coelom probably did not send 
extensions along the rays into tlie brachioles ; Imt apparently nerves 
from the aboral centre, after passing tliiongli the thecal i»lalos. met 
ill a circumoral ring, from which branches ]»as.sed into tlu; ])late 
under each main food-groove, and thence sn]ipli«'d the brachioles. 
'J'lie tliecal jilates, how»*ver irregular in some sjiecies, always show 
defined basals and a distinct plate (" ra.dia.l ”) at the end of each 
aml>ulacruni ; tlu-y are in all cases so far altected by p<*iifaiiierous 
syniinetry that their sutures never cro.ss tlie ambulacra. All 
.1 'alaeozoic. 

Division A. -- f^lastcudea without inter- 

ambiilacral groups of hydrospire-folds liangiiig into the thecal 
eavity. E'amilies : Asteroblastidae. Hlastoidocriiii<la<*. 'L'he former 
might be placed wit h Diploporita, were it not for a greater intimacy 
of ciUTelation belwei-n anibnlacral ami theca! structures than i.: 
found in ('yslulea as here delined. 'I'liey form a link bctwec-n the 
I'Totocrinidae and 

Division B. llnhluxtoidca. Blasliiidea in which tlu; thecal 
pilate.s have assumed a detiuite uuniber and position in 3 circlets, 
as follows : 3 bjitials. z large and i small ; 5 ratlials, often fork- 
sha]>ed, lorming a closed circlet ; 5 deltoids, iiiter- 
radi.-il in position, .supported on the .shouldiTs or 
processes of tlie radials. and often surrounding the 
peristome with their oral ends. The stereom of the 
radials and deltoids on each side of the ambnUicra is 
thrown into foUls, miming across the radio deltoid 

Fk;. 13. A -suture, and hanging down into the thecal eavity as 
Fublas'loid. respiratory organs (hydTo.spires). 

Vcntirmites. 'I'lu'se are the form’s lo wliicli the name Blastoidea 
is usually restricted. They have been divided into 
Regiilares and Incgularos, but it seems possible to grouj) them 
according to three series or lines of descmit, thus : -■ 

Series a. Cndoiiohlastida. — Families ; ('(xiasteridac, Penlrcmtiulae 

(fig. 13). 

Series/). 7 'r()e* 7 u/)/fjy//V/rt. - Families : Troostocrinidac, Eleuthero- 
criniikie. 


Series r. Granatoblastida. — Families: Nuclcocrinidae. Orbitre- 
mitidae, Pentephyllidae, Zygocrinidae. 

Clas.s III. Crinoidea. — l*elmat'ozoa in which opithecal extensions 
of the food-grooves, amlnilacrals, superlicial oral nervous system, 
blood-vascular and water- vascular systems, coelom and genital 
sy.stem are continued exothecally n])on jointed outgrowths of the 
abactinal thecal plates {brachia), carrying w'ith tliem extensions of 
the abactinal nerve-. system. The number of these processes is 
primitively and normally live, but may become less by atrophy. 
Tlu.; brachia ri.se from a corresj)onding iininber of thecal plates, 
“ radials (RR).** Bi.low these is always a circl(-t, or t races of a circlet, 
of plates alternating with the. radials. i.e. interradial, and called 
“ basal.s (UB).” Through all nioditications, which arc numerous 
and vastly divergent, these elements persist. A circlet of radially 
situate iiifral>asals (IBB) may also be pit;sent. Below BI^ or IBB 
there follows a stem, which, however, may be atrophied or totcilly 
lost (see fig. i). 

'riur rla..ssilication here adopted is that <^f F. A. Bather {1899), 
which dejKirts from that of W'achsiimtii and Springer mainly in the 
separation of forins with iiifrabasals or traces thereof from those in 
which basals only are ])r(‘sent. These two series also difler from 
each oflier in tin* relations of the alxietinal nervir-svstem. O. Jaeki.I 
(1894) luis divided the crinoids into the orders ('fadocrinoidea and 
I’entacrinoidea, the former Iw ing the (.‘ameiala. of Wachsniutli and 
Springer (Momx'yeliea (.'amerata. Adunata and Dicyclica ('anurraia 
of the fireseiit elassitication), and the lafti;r compirisiiig all the rest, 
in which tlu* arms are either free or only loosely incorporated in the 
dorsal cup. In minor jioints there is fair agretanent betwi*eri tlu; 
American. Cicnnaii and British authors. The families aie extinct, 
<;xcept when the contrary is stated. 

Sub-class 1 . - Crinoidea in w'liich tlu; base consists 

of BB <Hily, tlu; aboral prolongations of the cliambereil organ licing 
interradial ; new coluiiiiuils are introduced at the extreme proximal 
end of tlie stem. 

Order 1. MtttnH yiiicn «««/«. - - Moiiocyclica in which the 

dorsal cup is e.oiiriiietl to the ]>a.tina and occasional iiilercalateil anals ; 
sucli iinibulacrals or iiiterainbulacrals as eiitei Hie tegnuai rema.iii 
supra tegininal and not rigidly united. E'aiiiilics : 11 ybocriiiidai*. 

Steplianocrinidae, T leterocj inida.e. Calceocrinidat*. J *isoi:j iiiidae, 
Zophocriiiidae, Jlaplocrinulae, Allagccriniilae, .Synil)athocriiii(lai.*, 
Bi'leiimocriiiidae, T'licatocrinidae. H yocrinidae (recent). Saccf icon 1 idae. 

Order 2. Admiaia. .Moiioeyclica with dorsal cuj) ]>iimitively 
cotilined to the ])a.tiiia and an occasional single anal ; tegineii solid ; 
portions of the pioximal bracliials and their ainbulacrals tiaid to be 
rigidly iricorj)ora.ted in the theea. Arms folk once to thrice, a.Tul bear 
>iniuiles on each or on every other brachial. I IB fu.seil to 3. 2 or 1. 
F.mladiH rill Its and Acrocriniclac offer peculiar exceptions to this 
diagnosis.) I'amilies : Blatycrinidae, Tfcxacrinidat*. Acrocrinidae. 

Order 3, Monoiydica Cutnrrald. Monocyclica in which the tiist, 
and oftc*n the succeeding, orders of bracliials are incoi'iiorated by 
interbrachials in the dorsal cup, wliilt? the corresponding anibiilacrals 
are either iiiconiorated in. or j»ressed below, the tegnien by mtei- 
ambulacrals ; all thecal ]ilati‘s uiiibd by suture, soim wliat loose in 
the earl i«*st forms, but sjieedily b^'cmniiig close, ami iirocliicing a rigid 
theca; mouth and tcgminal food grooves closed; arms pinnulate. 

Sub-order i. Mdocrinoidea, I\’R in contact all rourtl; first brachial 
usually quadrangular. Families : CHy|)toerinidae. .Melocrinidae, 
Batelliocrinidae, C'lonoerinidae, Eui a.ly])locrinidae. Dolato 
crinidae. 

Sub-order ii. liatocrinoidm. --RK separatefl by a heptagonal anal ; 
first brai:hial usually tiuadraiigular. l-auiilies : 'l anaocriTiidai', 
XencK' rill idae, (?ar|)ocriuidae. Barra udeocrinicku;. ('oelocrinitlae, 
Batocriiiidao, Berieeliocrinidae. 

Sub-ortler iii. Aitinocrivoidca. se]iarafed by a hexagonal 

anal; first brachial usually liexatgonal. J''aiiiilies: Actino- 
crinidae, Amphoracrinitlae. 

Sub-class 11 . Dicyrlic a.- ( rinoidea in which the base consists of 
BB ami TBB, the latter being lialile to atrophy or fusion with the 
proxiimile. Init tlu^; aboral juolongations of the chamberetl organ 
are always radial ; new coluninals may or may not be introduced at 
the proximal end of the stem. 

Order i. .Dirvdica Inadiinata.- Dicyclica in which the dorsal cup 
primitively is conlined to the patina and occasional intercalated 
anals, and no other plates e^■er ticciir between KK (Gratle : Dis 
tincta) ; Br m:iv be incor^ioiated in the cup, with or without iBr. 
blit never rigidlv, and their cfirre^j ton ding anil.'ulacrals remain 
supra- tegininal ((rradi* : Artieiilnta) ; new eolumnals are introduced 
at the extreme proximal end of the stem. 

Sub-order i. CyaiJhu'riih!jdca. ---'i'L‘jpn\vi\ stout witli coiisi)icuous 
orals. Families: Carabocriiiidae. Balaeocrinidae, Euspiro- 
crinidae, S]ihacrocrinidae. Cyathocriuidae, Bilalocrinidae, 
Crotaloerinidae, C'ocliacrinidae. Cupr<.*ssoci iuidac, ('lastero- 
comidne. 

Sub-order ii. Dcrtd%orrimndca. — Tegmen thin, flexible, with in- 
conspicuous orals. Families : Dcndrocrinirlae, Boti yocrinidae, 
Lophocrinidae. Scaphiocrinidac, Siiytalecrinidae, Grapliio- 
criniilae, Cromyocrinidae. F.ncrinid.ae ’ (preceding families are 
Distincta ; the rest Articulata). I Vntacrinidae, including the 
rix:ent Tsocriims (fig. 14), Uintacriuidai;, Marsupitklac, Bathy- 
crinidae (recent). 
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Order 2. --Dicyclica in wliich ])ruximiil brachials an; 

incor))or<Lled in. the dorbal cup, either by tlieir own sides, or hy 
interbrachials. or by a lincly plated skin, t3iit never rigidly ; plates 
may occur l)et.vveen RR. Tegmeii llexible, will) distinct a'nbiilacnds 
and numerous small interambulacrals ; month and fooil-i;i(K)\ es 
remain supra- tej^minal and open. Top columnal a persistent 
proximale, often fusing with IBB, whicii am fretuu*iitly atro])hieii 
in the adult. 

All the i.*alaeozoic representatives have non-|>innulate arms, 
wlule the Mesozoic and later forms h-ivc them jjiiiiiulatc*. 'I'here are 
<n.her ])oints of difference, .so tliat it is not certain wht;ther the. latter 
really dirsceiided from tho former. But assuming sucli a relaiionsliip 
\vc arrange tlnnn in two grades. 

Grade n. i m/nnuata. ■ Fixuiilic&: Ichthyocrinidai.*, SagoiwK-riiiidae. 
and Taxocrinidae, perhaps capable i^f further division. 

(jrade/;. - Families: Apiocrinuhu' with the recent Culaino- 

crinits, Bourguoticrinidae witli recent. Jihizocfinus. Antedonidae. 
Atelecriiiidae, .AcLinometridae, Tliauinatocrinidae (these four 
recent families include frl^e-moving forms with atrophied stem, 
probably derived from different ancestors), Eugeiiiacrinidai*. 
1 lolopfiditlae (recfuit), Eudesicrinidae. 

Order 3. lUcydica Camerata. -Dicj'clica in whicli tin? lirsl, and 
usually the second, orders of bnichials are incorporated m the dorsal 

cup by int<*rt)ra(.hials. at 
first loos(*ly, but afl«‘r 
wards by close* suture. 
IBB always tJie primi- 
tive 5. All anal plate 
always rests on the 
posterior basal ; month 
and terminal food- 
grooves close.fl ; arms 
])innulate. luiniilies : 
R( • t eoermidae. Din lerf)- 
cr i 11 i d ae. J -am pte ro- 
critiidae, Rhodocrjnid;ie, 
Cleiocriiiiflae. 

CUass IV. JiOKiOA.s- 
TicRi )iJ )i£A . rv.'linatozoa 
in wliich the tht^ca if; 
composed of an iiicle- 
tinite number ot irrcgiiiai 
])late.s, some o1 which are 
vii.rion.sl y dilf(.*r<.*nt iated 
in diiferent geneia ; with 
no subvective .skeh.'tid 
appendages, but with 
ci.'iitral month, from 
wliich 111 ere radiati? 
tlirough the. theca five. 
11 iibranchetl am I ui laci a, 
composed of a double 
series of alU-rnating 
plates (covei iug-platesj, 
sometimes suppoi'ted by 
an outer series of larger 
altiuriating ])latcs (side 
])late.s or tloc>ring-plates). 
In some tornis at least, 
pores betwtMrii (not 
through) tlie anit>iilaeral 
elements, or Iw.twec.n 
them iiiid the tJiecal 
plates, seem to hav«.: 

FiCf. 14. — A living Pentacrinid. y.sijrrd/M-S pcmiiHed the passage 
adcriii ; tlu^ first specimen found, after extensions Iroin the 
(iiiettard's ligure published in 17(11. perradial water- ve.ssels. 

.Anus m posterior iiiU:r- 
riulius, oil oral surlaci*. closird liy valvular pyramid. Hydro]iori- 
(usually if not always, present) lietween mouth and anus. Families : 
Agidaciiiiidair, Cyathot:ysiid:u*, Edrioiisterida(\ Stcrganobliist idae. 
.All l*alaeozoic. Tlie structure and iin])ortaiice ot liUritKistvr have 
been dlscu.ssed above (figs. 11, 12). 

Grade B. ELEtJTUKRCiZOA. - Echinoderma in which the theca, 
which may be. but slightly or not iit :ill calcified, is not att:«:hefl !>> 
any portion of its suriace, but is usually placed with the oral surface 
ilownwards or in the cliiection of forward locomotion. Food is not 
conveyed by a subvective^ system of ciliatt;d grooves, but is taken in 
directly liy the month. The anus when ])re‘;en1 is typically aboral, 
and ayjproaches the moulii only in a few sp<?eialized forms. The 
aboral nervous sy.sl.em. if indetvl it be presifiit nt all. is very slightly 
developed. The circnmoesojiliageal water-ring may lose its con- 
nexion with tlie extiTior medium ; the podia (absent only in some 
exceptional forms) in;iv l>e locomotor, resjiiratory or sensory in 
function, but usually are locomotor tiibe-feet. 

The clas.se.s of tli-.^ Eltmtherozoa y)rol>ably arose independently 
from different branches of the Pelrnatozoan stein. The precise 
relation is not clear, but the order in which they are here placed is 
believed to be from tlie more primitive to the more specialized. 

Class I. Holcthurioioka. — ^Elcutherozoa normally elongate along 



the oro-anal iixis, which axi.s and the dorsal hydropore lie in the 
sagittal plane of a secondary bilateral symmetry, 'flu* calcareous 
skeleton, wliu li may be entirely absent, is usuallv in the lonii of 
minute spicules, sometimes of .small irregular plates with no trace 
of a calyciiial or apical system ; to the.se is add* d a ring of pieces 
raxliately arranged round the, oi\sopha;.»us. Ambulacral appendages 
take the lonn of : (1) circunioral tentacles, (2) sneking-feet. (.y) 

yiajiillae ; ol thesis (i) alone is always ynesent. The gonads are not 
radiately disposeil. 

The coinyiaraiive anatomy of living lorins, combin*rd with the 
e.voliitioiiaiy hyiiothesis skirtched above, suggests that the early 
holothiirians pos.sessed the following characters : subvective groove's 
entirely closed; 3 radial canals, proci’eding from tin* water ring, 
gave olt branches Inrnishecl with aminillae to the podia on eai h side 
of them, the 10 anterior podia being c.hanged into cylindrical ten- 
tacle,s ; the lransviT.se musi-les of tin* bo<ly-wall lorined a. circular 
layeT, probably iiilermjded at the radii (though l.udwig beli(*ves Die 
contrary) ; longitudinal muscles as paireil radial bands, without 
those? special retractors for wdtiidrawing the anterior l art of the body 
wliich occur in many recent forms ; a hydropori- connected with llie 
water Ting by a canal in tlic dorsal inesenterv ; a goiinpore behind 
the hyilropore coniurcted by a single duct with a bunch oi giiiifal 
]»oiiches on each sid*? of the mesentery ; gut dextrally coiled, with a 
simple blood vascular systi'in. and with an enlargenieiit at tlie amis 
lor respira.tioii. this irveiitnally producing branched caei:a called 
“ icspiratory trees " ; ski‘letoii redncetl to a ring of 5 railial and 
3 interradial ] dates round the gullet, and small plate;., with a hex 
agoiially meshed network, dispersed through the integiiinent. Such 
a form gave rise, to descendants differing inter se as ri*gards the 
.snji] session of the railial canals and of the jiodia. the lonn of the 
tenbudes, and the clevelojuneiit of res|nra1oiy irei-s. The.se. ana.- 
toiTiical facts are rejire.sentfd in the lollowing cla:;silicatioii by 
1 1, l.iidwig : — 

Order 1. Actinol^oilii. Karlial canals su])])lyiiig tentacles and 
}3odia. 


.A. With respiratory trees. 

I V xt.-,, 1 Fain. 1, 1 lolothiiriidae. 

(«) \\itl, iKKlia . . ^ I ( ,„;,.nKini.l;u.. 

(^) Without podia . iTim. 3. MolpaiJiidai!. 

B. Without resjiiialory trees. 

[a) Witii podia . . h'am. 2, KIpidiidae. 

\h) Without podia . iwnn. i'elagothuriidae. 

Order 2. }*ar(irihh>[y(>(lft, -dsvWhvr radial c.iiials nor podia. 
Tentacles supplied from circular canal . Itiiu. .Synaptidae, 

It is admitt(*il, however, that this scheme does not repie.seiit- the 
jjrobahle descent or relationship of tho lainilies. Cousicicraf ion of 
the views of Jaidwdg himselt, of U. 

Osiergren, and espi?cially of R. JN*rii(T, 
sngge.sts t he following as a more riatnral 
if le.ss obvious arrangement.. 

Order I. Aspu/orhirnta. 'I'cntacles 
more or le.s.s peltate ; calcareous ring 
w'lieii ]nesenl simple and r.iclially sym- 
metrical : no retractors ; sloin.?-ca.iial 
otteri opens to exterior ; genital tubes 
sometimes restricted to left siile in con- 
sequence of altered position ol gut (Fig. 

13.) I''amili«?s : EipidiidiTc (deep-sea 
forms, witli siib-farnni. Synallactinae, 

Deiinat inae, Elpidiinae, rsvc.hio- 
jiotinae), MoiiUhiiriiil.Te. (shallow water), 

J Vdagotliiiriidae (pelagic). 

t )rdiT 2. iJf'tn/r.K.hii'iiiti. 'renlcicles 
simph; or branchi'd, never jieltate ; 
calcareous ring well developed, olteii 
bilaterally syiniuetru al ; i\Trac-lor 
innsclc's usually pivsi iil. ; stone c.iiial 
opens iiitiTiially ; gi iiiial tubes in right 
and left tults. 

Siib-orrler i. A potf a. — So tulie-feet or 
papillae, hut tentacular amjmllae 
more or less developed. Mostly 
biirrowers. Families: Synaptida*- 
(.sut> - fainm. Svnaptinae, Chiro- 
dotiiiae, Myriotroe.hinae), Molpa- 
diidae. 

Sub -order ii. Jiupoda. - Tuhr. - U'c.t 
])rescnt, but tentacular anipulla'.,* 
rudimentary or absent. iTiinilies : 

Cuciimariidae (climbers and 
crawlers), Rhopalodinidae (bur- 
rowers). 

Clas.s 11. Sriii.i.iFORMiA (--Astkk- 
oiliKK sens n lal'i). lilentherozoa with 
a depres.si!d stellate body conqjosed 
radiate five or more rays ; this radmle syinint try allects all the 
.sysfem.s of organ.s, including the genital. 'I'he radial waler-vi?ssi.ls 
lie in grooves on the ventral side of Hooring-jilates (usually r;dlei.| 
“ ambulacrals ”) ; they a.nd their podia are limited to the oral 
surface of the body and their extremities are separated from the 



Fui. 13. .An Aspido- 
cliirole I lolotliurian oj the 
family H (doth nti idae, show- 
ing the mouth surrounded 
by tentacles, tlie anus at 
the. otlier enil of tin? body, 
and three of the rows of 
])odia. 

a central disk, whence 


of 
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apical platens i>y a stretcli oi doi-ual integument containing skeletal 
elements ; tin? opening of the water- vascular system {madre])orite) 
is not conmrcied with a dehnite a]ncal plate or system of plates. 

Lin; starlisli, brittle-stars and their allies (see Starfish) have for 
the last lilty years usually been divided into two classes - Asleroulea 
and Opliiuroulea. each e{jui valent to the Holothiirioidea or Echinoi- 
liecently, however, some authors. e.R. Gregory, have attempted 
to show that titese classes cannot be distinguished. II is true that 
lOiue sjM‘i i;ilizt‘d forni.-., such as the lirisin(>iiiae .'iiiiong starii.sh, 
A stvnphirira anil Ophiotercsis among ophiuraus, contravene the usual 
diagnoses ; but lliis neitJier iil>scures their syslemalit: po.sition. noi 
does it alter the fact that since early Palaeozoic times these two 
great groii[»s ol stellate echinodt.Tms have evolvecl along si*])arate 
lines. If then we place these groups in a single class, it is not on 
account of a feav anomalous genera, but because the chai.iclers set 
fortli aiiove sliarply distinguish them from all other echiiiodernis. 
ajifl because wtr have good reason to believii that the opliiurans did 
not arise indepj'iidently but have descended iroiii primitive starfish. 
Koj tliat class Hell’s name Stellifoiinia is selected since it avoids 
botli confusion and barbarism. 

Sni>class I. A sterida. Stelliforniia in which Ihtr ambulacral 
.*/rnov<*. alwa.ys remains ojieii and the podia serve as tiibe-leet (lig. 12. 
li) ; the rays as a rule jmss gradually into tl>e disk, and contain both 
genital glands and caecal erMensions oi the dige?^live system ; an 
amis iisucillv pre.senl ; res]nratioii is by tnbnlar extensions from 
ttie body- cavity (pa]}Mla.e) ; skeletal appendages, in addition to 
small spines, an* t*ithi*r small grasping uig.ans (pedicellariae). or 
cbnnperl spmes (paxillair), or branched spines bearing a ineudirane. 

.\o exist iiig classiiicatiori of the. Aslerida is siitisiactory even for 
the recent iorm.s. still less when the oldei' los.'^;ils are considered. 
A sejiaration ol the latter as Palasterida, because of their alteniaiiiig 
aiiibulacials. Irom tin? recent Eiiasterida with op])osite ambnlacruls, 
IS now discartlcd and an attempt made to iirraiige tlie Palasterida 
in divisions originally estal*lished for ICnasterida. 'I'hose divisions 
Kill nnder three scln ines. i'. \ igiiier has tiivided the ‘Uarfi‘;h into: 

. I .<:/i'r/c.s (iiulii.l{n irtdu's, with plate.s ol amtnilacral origin piinniiieiit 
ill (lie mouth sk<'letoii. pedicellai iair stalked, and stiaii'hl or 
podial pores usn.dly ipuLtUi.soiial ; Ar.trrirs adntnhitlarrahr'i, with 
adarnlnilacrals prominent in the month skirk-ton, peilicellariae ^•.es;^ilc, 
and ion ipitorin or valvular. p<^<lial pores usually biserial. IVrrier, 
at lirst laying greater streis.s on ilie ii.itiire of the pedici'llaxiae an I 
aftm wardsson liie form ol tin- iiK-uilli-skeletoii. has gradually perfecltrd 
a scheme ol live orders ; (1) tutrcipulula, witli pedicellariae stalked, 
and straight or cros.sed ; (2) Spiiutlosa, with ])edicellariae sessile and 
loreipiloriii ; (.0 Vtlula, with inemhranilerou.s spines ; {^) Paxillosa, 
pedicellaiiae represented by an ossicle ol the test and the s])ines 
cov'cring li, the whok- lormiiig a paxilla ; (5) or iltauulnsa, 

with pi dicellariae .sessilir and valvular nr salt c.e. liar shaped. A 
more widely accepted seheme is that <•! \V. 1 *. Sladeii, vvlu* divided 
Hi“ iMiastenda into two oiiiers: \\) .fhaneiuxonui. wdth manriiials 
large and highly dovclo|H?d, the sin>cid-jna.rgmaJs and iniero- 
iu.ii'i;iiials coufiguon-i. wilii papulae contined to the iUiis:».l surface, 
with a.mlniku:niis well .‘.paced and nsnally l»rr.».'id. ;>.d:iinhnlacrals 
proinimnit in the moiilli-skeleloii. with pedicel l.ii'i.ii; se-ssile ; (2) 

Cyypf:>r.,)ntn. ilh i!i.‘.;“.iiril 1 incoii ipiciioiis and sonievvMat atrophied 
in Ml*’ ailull, llie 'a.}iein MKiiginiils ; epar.it<‘d from the iiPero' 
maig.inals by mtercal.iU’ii pl.ites, wiih papulae distributed over ihe 
whole bodvi with anil>iil i-erals erowiled and narrow', lUtJier ainlni 
Iricrals or .idainbiilacral . prominent in the iiiouth-skelfton, with 
fiedicellariae .stalked or .si“.sile. 

VVe gi\i‘ here a list ol I he families separated into Siadeu's 
orders and groiipi tl under I’en icr s <lu i.-aons, exliiict lamiliev. being 
inai kerl f. 

I. J* li iniriiin>t}i 1(1, Ihiilusscd h'amm., f I'alacasleiidae, t l"*al' 
asteriniil.ie, laeniastendae. f Aspido-soinalKlae. f ’a.xillosu, 

iaiidiidae, Aslropeclinidae 
(fig. 10). Archasterul.ie lesti. 
Veri ill, 1 ’orcellanasteridae, 
('haelast entitle. I alvain, 

i >i‘nt hoped iniilae, Cloniopirc- 
i inidai-, 1 'luiouastei iiUn*. 
iklontasleiidac. IVnta.gon- 
asteridae, -\nllieneidae, l*«?n- 
tacerot ida e . Ci y mnasteriidai*. 
i>pivnIo:>a, 1 ’oraiiiidae. Aster- 
inidae. 

2. Cry ptn:;ovia, (,/"#/- 
iiassed I'uuim., | Slnrtz- 
asteridae ( i^ilaeocoinidat* 
Greg.), I l.fpida.steridae. 
t Tropidasteridae. Valvoia, 
i.inckiidae resir. Herr. 
Spinuk »sr/ . Ec hinasteridae, 
Solasteridae (lig. 17), Kore- 
thrasteridae. VeAata, t Eal- 
astcri.scidae. l^terasteridae, 
1 \vthona.st eridae. Myxaster- 
idae. Fon ihiUata, Sticli- 
asteridae, /oroastoridae (lig. 3. D), Heliubleridae, Pedicellasteridae, 
Asteriidae. Brisingidae. 



Fig. t6. -Section across the ami- 
skcletoii of a riianmizonate Asterid. 
Asttopecten. 
rt. .‘Vmbulacral plates. 
k, Adambukicml plates. 

I and d. Inferior ;nui superior lateral 
plat<‘s. 

c. Dorsal pin te‘. with ]iaxillae. Certain 
sin)ni ' ambnlacra.1 plates, which 
also exi‘U. are not shown. 


Suliclass il. Stdliformia in which the ambulacral 

?.:roove, though open in the oldest forms, soon liccomes closed, while 
the podia cease to serve as tube-fect ; the rays as a rule spring 



17. \ Cryptozonate Asterid, Solaster papposus, from the 

ii])])er or dorsal surface. 

abrujitly from the disk and contain neither genital glands nor diges- 
tive caeca ; no anus ; r« -spiral ion may be througli clefts at the bases 
of the rays, but not by ]>apiil;ie ; skeletal ap]M;ndag,es conlined to 
spines, usuallv of simple stnicl live. 

There is as yet 110 s.d is!aciory»- classificrrl ion of the Opbiurida 
into orders e.xj)ic.s.siiig hin.-s ol de.scent ; even a.s reg. Is families, 
leading writi-rs are at varkince. The following .scheme is bas*^d on 
the aiteiiipts of E. Haeckel, h’. J. Bell, |. \V. Gregory, 15 . Sliirtz, 
J. O. Iv. J*erriei, and A. E. Venill. Extinct families marki.-d f. 

Grade A. FiiktphiitrcK'. .\nibulacials not yet forming eoinplete 
vertebrae ; jilaLes of. disk not yet s|>ocializod into moutli, radial 01 
genital shields. 

Stages. - ///n.s7/V//i(7 (t- Lv.sophinrae), Atnbulacrals alternating and 
iinfnsed, groove uncovered by ventral arm-plates. I'liinilies : 
t Hroiasteridae, f l^rotophinridae. 

St;ig<‘ />. Zy{*osiit hi(i. .VinlMil.i.crals opposite and. except in 0])hi- 

nrinidae, fn.sed ; ventral arm -plates developed in .some. 
Families: f Gphiiirinidae, t Lapworthni idae, t J*'im:a.steridae, 
f Hala.^tropectinidae. f Ivoliiiilidai.*, f Halacojihiiunyxidae. 

tiraili* I*. Cok>phtt!h:c. .\imI . iil;.icral pairs fused to form vertebrae 
with detinile articular siiri.e.e.; ; montli, radial and genital shichls 
developed, though not all need Ik; present in any one form. 

Order 1. Streptophiitiar, Ravs simple and c.-ipahlr of coiling, 
since the vtrrtebrae arlicnlati' by a. l»rill aiid-.sovket joint ; arm platers 
incomplotirly developed. Families : t Onych- 
asteridae, O’pliiolielidae, ( )pli)Oseolecidae. Ophio- 
myxidae, Hemieuryalidae. .Xstrophiiiriilae ; im 
cUcssilied genera, OphkHcn'sis, O phioscuismn . 

Dphinvf.roH. 

Oi'fiiT 2. Zy^ophiitrue, R.avs simple and jire 
veiiletl from coiling by procc.ss*-.-; on the veilel>ral 
joints (lig. iS) ; dorsal, ventral and lateral arm 
plates ]m*sent. 

SiilHuxltT i. Brachyophiurae. --Sj)ines short, 
simple. ]U)inting towards the i.nd of the 
arm. Families: IVcliimridae ( Ophioder- 
rnatidae). t)phiolepididi'e. 

Suborder ii. Xrcfnphiuriifl. S]unes may be 

variously^ ekiboruted and are set more at 
right angles to the arm a-Ms. Families : 

Anijdiinridai*. Ojdiiacanlnidae, Ophio- 
coinidae, Ophiotlirichidae. 

Order Cladophiitfae ( - Euryalae). Rays 
simple or branched, capable of coiling, since the 
vertelirae articulate by .surlaces of hour-glass 
slia]>e ; ventral ami-) dates, luul often the others, 
much reducet] : ;;))ines recinced 01 absent. J’a mi- 
lies : Eiiryalidae, Gorgonoce|.>halidae, Astro- 
chelidae, ,A.stroschemidae, Aslronycidae. 

The Silurian genera. Fudadia and Futhemon 
have tile rays gn-atly reduced and merged iu the 
disk, so that the a.m))iilacrals are nnset.ui. Tlien' 
are a few^ large dorsal, lateral and ventral arm- 
plates, and at the an;des of the latter emerge 
huge ]iodia with a granular or )>lated skin. 

There arc live prominent moutli-.shields and a 
separate madrefiorite on the ventral surkac*-. The.se genera attained 
the Colophiuraii grade iu respect ol external plating, but it is unlikely 



18. - A ver- 
ann-ossicle 
ambiila' 
rnils)t»f aZygoplii- 
iiran, Ophioippif;. 
A, Ihoxiinal joint- 
face. 

Distal joint- 
face. 

Ventral groove, 
wdicre lies the 
water - ve.ssel, 
from which 
branchc.s pas.s 
through the 
ossicle, emerg- 
ing as podia 
at e and e. 


li 


i. 
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that they or their ancestors had acquiuvl o.ni ihe Streplophiuran 
ty]>c of N^n tebra. Sollas has separalfd tliimi a:, an order Ophiocistin. 

Class 111 . KctiiNoiUEA. — Kieutlierozoa with a test of roujilily 
circular, sMl>peiit.t};oiuil or cllipticiil outline, spheroidal, doimd or 
fiattoneil, of i»riuiary ])entameric synuneiry utfecting nil systems of 
organs exct.pt the gut. The radial water vessels lie within the test 
through which their podia pass (lig. 12. D) ; the aiubulacra thus 
forined are coutiiiuoiis from ihe ]u?ristonie to the apical system of 
plates; t!ie liydropore is connected with a tleliuite ]date of that 
system, and tlms marks a secondary hilaternl symmetry. An anus is 
P’-esent either within the apical system (endocyclic, tig. ^ A and H). 
or oiit^de it in an interradins ((."'ax’.yelie, iig. 10, 7), thus initiating 
yt aiiollur hilaiisal symmetry. Skeletal ap|>en(iages an* spiiie-^ 
(radioles), ]M'dii>.'llariae, aiul, in soim- forms, minute .sense-orL;.!n.. 
called sphcieridia. 

The echinoids or sea archill s (see Si; \ I'KemN) may be groii]»ed 
under the following orders, here named iii llie sequence of their 
iqjpearaiice in tlie rock-s. 

Order I. Jiotliriovidaroida. Ainbulacrals simjile. each with Uvo 
pores vertically superposed, 2 columns to each ambulacrum ; luter- 
arnbulacrals multituberciilate. in 1 column, none passim.; 011 to 
*)r n*sorlfi>d by the peristome; mouth central, jaws unknown, no 
external /'.ills or .sphaeridia ; anus aboral, endocyclic;. Sole genus 
Hothriocii/nris (lig. 5), Ordovician. 

Order Melnniioidn . — Ambiilacrals simple, each wdth two pores 
horizontally juxtaposed, in 2 to 18 columns ; iiiteramluilacrals granu- 
late with occasional tubercles, in lo 1 1 c*)luiuus. not mori* Ihaiione 
low passing on to the peristome; month central, w'ith jaws, no 
external gills or sjihaeridia ; turns a.l»or;d. eiulocvchc. hamilies ; 
ralecliinidae (fig. 10. 1), Melonitidae and l.ejiidesUiidae. Silurian to 
('arboniferoiis. 

Order 3. Cystneidaroida, Amlmlacrals simple, each with one or 

two pores, which .sometimes ]iass turtwcon ratlu.u- tiiari through tlu^ 
jilates, ill 2 coluiiiiis ; interaml)ulacials. uni- or luull i-tuberciilale, in 
nuineroiis (say 10 or more) columns, none jjassiiig on to perislttm*- ; 
mouth ceutrai with jaws, no external gills or s])haeridia ; ))Osiliou of 
anus doubtful, acyclic, f.c. no a])ica 1 system so far as known. Include* 
only Ju'/iintfrvsfia, Jhihicodiscus and (?) AlytiasUckes^ all I’pper 
Silurian. 

Order 4. C'/V/rtru/V/rt. • Ambiilacrals .simple, etu;Ii with two ])o!es 
horizontally juxtaposed, in 2 columns; intern ml mlarrals uni- 
t uberciilau*. in 2 to 1 r colnmns, some rows mav pass on to the f>eri- 
stoine ; Tuouth cenlral, with jaws, no external gills or S)»haeridia ; 
anus aboicil. endocyclic. Families; Lepi<locentri<liie aiul Archaeo 
cidarid.ie (tig. 10, 2). I )evoina,n and Carbon ifeious ; ( idai idae (lig. jo, 
3..t). I’enni.Mi topre.seiif ; l.)i])locitlaridaeaiid Tiarc‘chini«>:ie. Mesozoic. 

Order r,. Jh'ifdrmoida. Ainbulacrals /^emTallv c<.im;>ouml, with 
two pores oliljquely juxtaposed, in 2 columns a.s in all ‘.ubsequeiil 
ordeis ; iuteraiuDuliw. va.|s ur.iially with large radioles surnmiided by 
•unaller oner;, as in Cidaroida. in 2 columns as in all siibsecjueiil 
order.,, onlv one ]date re!,orhed ; mouth central, with jaws and 
extiMu.d spliaeridia pre.se nt ; anus aboral < udoeyclic. j. \V. 

(Iref.ory divides this into four suborder:-’. c*:u:!i icpresenti’ig a 
ilisliuei (dutionajy sejies; i. Ciilyrinn, Saleiiiidae (lig. i<i. 5) and 
.•\f:rosaleniidae ; ii. Atbuiiua, ilemleitlaridae and .Aibaciidae ; lii. 
Difid/i'tL'iiiii. ( >rthcij).sidae, Diademai ida**. I.)ij>lo]K)dii»!ae, iVdiiiidae, 



Fio. 19. —Denuded tiv ts of :-.ome fo.s.sil Kchinoids. 


1, i'rt/a.vv'/fmn.-i’ ; ('ar]>onilerous. o, ftysnstn \ Jiiras.sic. 

2, |»I.U ' and r.uliole f»f .freZ/tttfo- 7. J.nitffasUt \ ( Ti-t..u:eoiis. 

cidui i.-i ; r..trlj(ini''ei»ous. -S. ; (Ti-taceous. Ml 

3, A radiolf o1 Ciduris ; Jurassic. e\te]ii 2 and 3 an* reduced in 

4, Jfcinii iduri'i ; Mi<l. Jurassic. size. 

5, Salcnia ; Cretaceous. 

Cyphosomatidae. and Echinothuridae; iv. lichinina. 'J'emriojileuritlae, 
Triplcchinidae, Strongylocentrotidae and Kcliiiioini’tridai-. 'i lu* 
order is Tria.ssic to Recent. 

Order 6. Holertypoida. .\inbiilacrals .somelimt's compound, w'ith 
one or two pores to a plate, some dor.s:il podia begin to a.ssuine 
re.spiratory function ; iiiterambulacrals multi-tuberculate, none 
resorbed ; mouth ceutrai, with jaw's weak or wanting, w'ith external 


gills and spliaeridia ; anus exocyclic. Families : I'ygasteridae, 
].)iscoidiida(‘, (lalerilidju*. t'oiioclypeidae ; Juras.sic to Recent. 

Order 7. .--.\inbulacrdls simple, w’ith two |>ores 

juxtaposed, dorsal /lodia respiratory ; iiitei ainbulacrals bearing 
numerous .small spines, none lesorbed ; luouLli centr.il or .shilled 
forwards, with 110 jaws or external gills, s]>haeridia iiumerous ; anus 
exocyclic. As the mouth iiiovi's forward and tlie anu.s ilowiiward, 
the jioslerior inleram!>nhLCials between them are enhirged and 
.strongiliened .so as to loiin a steiniim. The oixler may therefore be 
flivided into; (i.) Aslervnhi, Fumm. Fi hinoneidiie, N ucleolitidae 
and Cassidiilidai* (lig. m. 8) ; (ii.) SleruaUt, Famin. C -oil vril idae (lig. 
19, O), I'.eliiiux’orytklae, Spaliiinddae (tig. nj 7), J*;daeosU)iiudac, 
and 1 ‘oiirlalesiidac ; Jurassic to Recent. 

Order 8. Clyptuisfinidn. .\mbukicrals si!n])le or comjiound. with 
two pores ju\ta])Os(‘d. dorsal poflia respiratory : inlerninbiilacrals 
multi- luberciilate. none resorbed ; niouth ctMilral with flattened 
unequal jaws, reduced extiTiial gills, and few spliaeridia ; anus 
exocyclic. Famili«*s : I'ibnUiriuhie. Eagaiiivlae. Scutellidae, Clypc- 
astridac ; Cretaceous to Recent, 
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> Jaujs lofty 1 jam flat ^reduced — - lost 

> — - abranchiate — branchiate — — J i^/i/Jobranchiate--i 


-no sphaeriditt 
— endocijrlir — 


- •tfihaerldia- 


exovynlie^ 


Fir,. 20. 


I The prolable .vj-l.'it imiship o! tliese order; i*: shown in the annexed 
' table. J h*ie the t v.-iot.id.irohl.i occupy an isolateil juK-ilioii. It is, 
j how'ever, *juit«- ]»o.s.sil»l<- that l\< hintnystis may .sonu’ il.iy !«’ rrleireil 
to the Cidaroida, ami l\(lifri>dis, if<i t(i the Melonitoida. 'I his would 
li.-ave tlie Fclmioid selieme n-m; .rkably .‘;imj»le, with the .Meloitiloida 
and ('.id.iri.>id.i a.s dieergful biaiiche:; from an am estor lilo* lii’flitio- 
n'dnn's I but while tlie lormei lu.incli .'-■0011 dec.'iyed, tin* l.dter 
continues lt» Homish at tie* ]u-f.eul day. To take llu* Feliim*idea 
now liv ing, am! to »li\ iih* tlieiu initi J-jidiM vclica a.ml yclica, 

Ih’atichi.iie and .Mir.'uii hie.li.'. < 'iii.il hosh»mal:< and .Melostomiita. is 
i fxisy and con veil lenl ; or lo di:d iiijuish .’’.s l*ali.-r hiiioiilea 

those. ]»ie-J urMs:’.i(' gi'ncr.i wf.i* h (!•> uol n'lilorm to the ti;.rd type of 
: tw'cnty vei lic:'.l coluiiiiis IimiiuI in th«- lab-r F.uc.*cl.<in:»i«li a, 1. to 

I expre.ss an inten .li iii'-. tact ; but all such div'if.iom; obsci the Inn* 

i rehitionshijis, a.ml the ( one.spondiMg tc*rm.s ‘’hoiild l*e n • ogni'/c-l as 
j descrijitive rather than ckuoitit^'itory. 

; .Ai."l i!OKri iJ;.s. Ill adlllioii lo tlie. works refc lo-d lo .1 the Im* 
i ginniiu; of the article, Ihe lollov.inf; do.d with llu* c'. iiej.:! ail-it i.i. : 

I Ikilh.-r, C.regnry am! i loo lrie.h, " Flcl inodc i m;.." m ! . irilo ; li i ’s 

I Trea/isr nn (J.omlon. locw)) ; I*'. J. Fell. e/ the 

iiritish J'rhiiit/drrms in the Jiritish Museum (London, 18*12) ; 1 *. II. 
i ^ 'fir|Knter, “ .\otes on JCcliinodcriu .Men jiiiology," {jnrnl. Innrn. 
Micr. Set., 1878 1887; Y. I ic-lage iuid JL 1 lerouard, j tcf - dc 

■ lUHilofiUt r<>?/r// 7 c, Hi., firhin uiermrs (Paris, ii>«).j) ; \. L.oig, I't'xt 

i Hook of (.'omparnfive .4nfil>mty. transl., part ii. (I-ondon, iSob) ; 

Ludwig and Maru.'inn, " J.'-cliino(lernien,'’ in iJronii's Hlussrn mid 
; Otdmtni>en des j in rruhs (Lei|>zig. 18R9), in pirogress ; M. .Neumayr, 
Die Sldnimc dcs TinrcUhes (Wien. i.s8*j) ; \*. Ti. and F. Sarasiu, 

: “ t 5 ber die Aiiatomie dei Echinothuriden uiid die Pliylo, genie tier 

■ Echinodermen." h'r^chnisse nalnrtif. Forsch. auf Cevion. PtI. i. fb?f1 3 
; (Wiesbaden. 1888) , U. Soinon, “ Die Homologien innerhalb des 
I EchinofkTmeii.stammes.’' Morph. Jahrb. (i88«j) ; VV. }.'. Sladen, 

: “ Homologies of the Primary Larval Plates in the Tt^si of Brachiate 

Kchinoderms,” Qitart, Jonrn. Mitt. Sci.^ 1884 ; K. A. v. Ziltel, 

! Handbuch det . . . Paldfixnnlnpie. i. pp. 308-5O0 f.\ium.iien. j87t>) ; 

: also GrundzUge, translated and revised by C. R. Eastman as Text- 
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Book of Baldcontoloffy (N<*w York and London, 1899). 'fhc largc^r 
Inialises Viere nii.*iiliont-d contain very full bibliographies, and a 
complete .•jnalytical index to llie* aiiiiual literature of tlie Kchino- 
derma has lor many years been published in the /.ooloiiical Record 
(London). (F. A. B.) 

ECHINUS ((ir. for “ hedge-hog ” or “ sea-urdiin ”), in archi- 
tei'ture, the convex moulding which supports the abacus of the 
Doric coin nil. I'he term is sometimes gi^’en to the (wolo of the 
Ionic capital, especially when curved with the egg-and -tongue 
enrichment. 'I'he origin of this use of tfie word in architecture, 
which comes down from ancient times, is uncertain. 

ECHIUROIDEA (dr. exts, adder, and ovfnl, tail), the zoo- ; 
logical name for a small group of marine animals which show 
in their larval lit e-history a certain degree of segmentation, and | 
are therefore grouped by some authorit ies as Annelids. Juirmerly , i 
together with the Sipunculoidea and Priapuloidea, they made up '■ 
the class dephyrea, but on the ground that they retain in the 
adult a largt? jireoral Jobe (the prolioscis), that they have anal 
vesic'lcs, that their anus is terminal, that setae are found, and 
finally that, they are segmented in the larval stage, they have . 
been removftd from the class, which by the jiroposed further ! 
separation of the J^riii]iiiloidea on account of their unique renal j 
and reprodiKlive organs, has practically ceased to exist. 

I'lcliiiiroids are animals of m<»derate size, varying roughly i 
from one to six or seven centimetres in lengtli, exclusive of ; 
the proboscis. 'I’liis organ is capable of vi^ry considerable ex- : 
tension, and may iittain a lenglii in BoncUia inridis of about a ; 
metric and a half (fig. j). It is grooved venlrally and ciliated. ' 

At its attachment 
to the body the 
groove .sinks into 
tlie mouth. In 
Hondlia the pro- 
boscis is forked at. : 
its free end, but in 
the other genera it 
is short and iin- 
forked. 'J'hebodyis ; 
somewhat saiisagi* j 
shaped, with lht^ ' 
anus at the yios- 
terior extremity, : 
s 11 r r o 11 n d e d in 
Echiiiriis by a single. . 
or doulile ring of 
setae. 'J'he skin is 
usually wrinkled, 
and in B. viridis, 
Thidassenia liwkes- 
icriy Th. haronii, 
Hamitv^ia ardica^ 
and in the larva 
of many species, is 
of a lively green 

Fro. 1. Boiiclliti viru/ii>, Kol.. v: B, B. colour. .'\ pair of 
fulif>inosii. tiolh n;'.tural aizv. </, gruuvfd curved bristles, 
pr<)lio.st:i.s ; l>, iiuMith;«, viiitral hooks; formed in true setal 
^*“**** sacs as in (liaeto- 

poda, project from the body a short distance Ixdiind the 
mouth, and are tiuu. cd by special muscles ; they are of use in 
helping the aiiiiiial to move slowly about, and they lake a large 
share in the burrowing mo\'emeTits (('. B. Wilson, Bwl, BulL^ 
1900), for soiru' species tunnel in the mud and sand and form more 
or le.ss permanent burrows, the walls of wliich are strengthened 
by mu(m.s secrelttd from the skin. The openings of the burrow.s 
become silted up, leaving, however, a small aperture through 
which the firolioscis is extruded. This organ carefully searches 
the neighbourhood for particles of food. \\’hen these are found 
the grooved proboscis folds its walls inwards, and the cilia pass 
the particles down the tube thus formed to the mouth. Echiu- 
roids also move by extending the proboscis, which takes hold of 
some fixed objeci, and, then contracting, draws tlie body for- 
wards. Kecenily it has been sliown that Eckiwtts swims freely 



at night-time, using for locomotion both the proboscis and the 
contraction of the muscles of its lx)dy-wall. 'I'he motion is 
described as “ gyratory,” and the anterior end is always carried 
foremost. Those species which do not burrinv usually conceal 
themselves in crevices of the rocks or under stones, or at times in 
empty Mollusc or F.chinid shells. They are occasionally used by 
fishermen for bait. 

Anatomy (fiK- 2). A thin cuticle covers the c‘pid<^rinis, which 
contains iiiiicus-sccreting glands. Beneath the epidermis is a layer 



Flo. 1. - I'toiiilia viridi.'i, Ri>l. Ojm'uimI the 

lc':!l si(Ji-. X 2. 


a, l*io])Oscis cut short. /, Ovary home on v(?iitral v(‘ssel 

/'. Bristle passing througli rimninn ]i£irallv-l with r. 

the, mouth into the /j. J\).sil ion of amis. [ne])hridiuiii. 

pharynx. A, Boi^ition of e\ieina.I opening of 

L. ('oiled intestine. 7 , Ne]>lii idinm ■ tlnr line jioinls 

i1. Anal Infls or vesieles. towards, hnt does not reach, 

f. Ventral nerve cord. t!ie infernal opening. 

t)f circular mnscli’s, then a laj’er of longitudinal, and finally in some 
c.ises a layer of oldicpne muscle* fibres. The inner faci^ of this muscular 
skill is lined by a layer of epithelium. The coelomic body-cavity is 
sjiacioiis. It does not extend into the; ])rol)oscis. which is a solid 
organ traversed l>y tlic nervous and vascular rings, but otherwise 
largely built u]) of muscle fibres ami eoiinei ti\’e tissue. Many sense 
cells lie in tlie epidermis. The ciliated ventral groove of the proboscis 
leads at its base into tlie simple luonth. which gives access to tin; 
thin w.'dled alimentary canal. This is longer tluin the Kwly, and to 
tuck it away it is looiied from side to side. The loops are sujiported 
by stramls of connective tissue, which in some .species are iiniled so 
as to form a dorsal mesenti ty, whilst traces of a ventral mesentery 
are met with anteriorly and jiosteriorly (II. T.. Jameson, Zool, Jahrb. 
Ana/., I Si))). Tlio aliment.ary canal is divisible into fore-gul, 
mid-gut and hind-gut. and tin; first-named can be further divided 
into pharynx, oesophagus, gi/xard and crop, mainly on histological 
grounds. Tlie mid-gut is characterized liv the presence of a ciliated 
groove, from vviiich arises the collateral int.e.stinc or siphon, a second 
tube which rejoins tlie alimentan' canal lower down. Similar 
collateral intestinesare familiar in the Echinidsand certain I’olychaels 
(Ca]»itellidae). The rectum receives llie openings of a pair of very 
characteristic organs, the anal vesicles. Each consists of a branching 
tube, thu tips of whose twigs terminate in minute ciliated funnels. 
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The anco] vesicles arc thouglil. to be excretory ; whether this be so or 
not. tJiey undoubtedly have some inthu.'tici^ on the amount ol tluid 
found in the coelom, 'riu; coeloniic fluid contains as a rule both 
aino(d)oid anc. rounded corpuscles, and. when ripe, the products of 
the f;*onads. A closed system of vesstds, usually calhsl the vascular 
syst-eni, is pn?sent. There arc, however, no capillaries connected 
W'il.li this, and it. is confliiiid to certain ]>ortions oi Ihi- body. It can 
possess few ol tlu* fmudions usually associated vvitli a vascular 
system, and its main use is probably to assist in the expansion of the 
pj’oboscis. The systc.'m consists of the? followdnj? parts : ■ A dorsal 
v{;s.sel applietl to the alimentary canal is continued anteriorly into 
a median v(\ssel. which traversers the proboscis to its tip. Here tlic 

x'essel splits, and tritch 
half returns along the 
lati'ral edge of tlie pro- 
boscis ; they reunite 
around the oeso]>hagus 
and form a single ventral 
vessel, which h(rs above 
the ventral nerve-cord. 
The ventral vessel, 
wliich entls solidly be- 
hind. sends oil a branch 
which h)rms a ring 
around the intestine 
and opens inU* the 
])osteiior extremity of 
the dorsal vessel. In 
and Thtihts- 
st^ma the same vessel 
forms a ring round a 
stout muscle, whicii cen- 
iiecls the bases of the 
two ventral setae ludoiir 
passing to surround the 
intestine. Amocdioid 
corpuscles float in the 
fluid contents. The 
iiephridia vary in ijuni- 
ber from a singh^ one in 
Jiniiullia to th.reo jiairs 
in many species of 
Thiilassvma. Their ex- 
ternal o])(uiiugs are v<‘U- 
tra.l. and on the sam<* 
level as the ciliated 
furiTi«!l-hhaped iiephro- 
.stomes. The posb.Tior 
wall of the organ is 
]>roduced into a long 
blind S IC, which is line(l 
by' secretory cells. Thi^ 
nervous sysieni isasiie.de 
ventral cord, which 
starts from a circuiu 
oesophageal ring. 'This 
ring is involve<l in tlie 
growtli ol th«- ju’obosf’is, 
and is drawn out with 
it. Thus tluu'e is a 
lateral nerve near each 
edgtr of the proboscis 
which unites with its 
fellow' doisally abow 
lh(^ fxrsophagus at the 
tip of the prolKi.scis. 
and veiilndly beneath 
the oeso]»h.igus, wheie 
they fuse to form tlu- 
ventral nerve -cord. 
There, are no specialized 
ganglia, but ganglion 
cells arc scattered uni 
foriuly along the nerve 
cord-s. Tile veil I ral corr I 
giv(?.s oil rings, which 
The reproductive cells 
on the ventral vessel, 
the coeloniie. fluid and llu^n- develo]>. When 
(lie body through the iiephridia. Jioiidlia and 



Fin. 3. Adult male, Boudlia viyidis, 
Kol. The firigiiial was i *3 mm. long. Tlu? 
nervous sysleui is not showai. (After 
Seleuka.) 

a. (h-iieraf i\(? pore, w-ith siK-rmalozoa 
coming out. 

h, .Vnterior blind end of intestine attac.iu-d 
to the ])areTU'liymalous tissue by 
muscular strands. 

(#n*cn wandering c<-ll:; coiitainiri.g 
cldoro|ihylJ. 

I’arenchyniatou.s couru-ctive tissue. 
Kimlerrnis. 

Intest irie. 

Vas dt'f(?r(*ns. 

Iiitei’ual opt-ning of vas deh.-reri.s. 
lelt anal vesicle. 

Sjiermatozoa in the body-cavity. 


run in the skin at regular intervals, 
are modilied coelornic cells, w'hicli lie 
Tliey «?scape into 
mature tliey le;i\e 


Haminfiia are very interesting (‘xam])l<>s of si.-xual diinoi'phism. 
The female has the normal Echiuroid .structure, but the male is 
reduced to a ininuti-, llattened, planarian like firganism. w-hich 
passes its life usually in the company of two or llirrrt? others in a 
sjiecial I’eccss of the nejihrirlia of the female. Its structure may lu? 
gatheR'd by a reference to fig. 3. 

Lama. The larva is a typical trochosphere, which, although of a 
Umiporary character, shows a distinct, segmentation of the nicsobia-it. 
of ll’.e luri vous system, and of the ciliated and yjigmented structures 
in the skin, resembling that of Chaetojiods. The preoral lobe jK:rsi.sf s 


as the prolioscis. Tlu- sexr?s of the larvae are not determinable in the 
early stages, but when a certain growth has been reacheil in Jionellia 
the males seek the proboscis of the adult females, and jiassiiig into 
the mouth undergo there the transforruat ion into the planarian-likc 
pancsitn which is the fully-formed mah*. This now creeps along the 
body of the female and lakes up its home? in her nt-j'ihridia. 

Classtfication and Distrihution, The Kchitiroitloa consists of 
the following genera: (i) Bonellia (Kol.), with four species, 
widely distrilnited, Init inhabiting the temperate and warmer 
waters of each hemisphere. (2) Echiiirus ((merin-Meneville), 
with four species. This genus reaches from the Arctic waters 
of lioth hemispluTes into the cooler temperate regions. (3) 
TJamin^ia (Kor. and Dan.), with one .species, which has been 
token in the .Arctic Sea and the Hardanger Fjord. (^) Sarcosoma 
(Kor. and Dan.) was described from a single specimen dredged 
about half-way between Ireland and Norway. (5) I'halassema 
(daertner, Lamarck), with twenty-one species. 'I'his genus is 
in the main a denizen of the warnuT waters of the glob/C. Sixteen 
species are found only in tropical or siibtropicid seas, lliree 
species are Mialiterranean {Mi. Slat. NeajyeL whilst threr 

species are from the t\astern Atlantic, where tlu; lemperatiin; 
is modified l)y the Gulf Stream (Shipley ; see Willey's /.oolo^ical 
Results, part iii. ; Proc. Zool. Sor. T.ond., and 

Cambridge Natural History, ii.). 'Die following are found in the 

llriti.sh art;a : E. pallasii (Giierin-Aleneville), 77 /. neptuui 

((hiertner), and 77 /. laiikesterl (Hcrdinan, Q. J.M.S., JtSoS). 

Afjiuilics. — 'lire occurrence of trochosphere larva and the 
temporary segmentation of the body have led to the belitd that 
the Fchiuroicls are ntore nearly allied to the Annelids than 
to any other phylum. 'I'Ins view is strengthened by certain 
anatomical and histological resemblances to the genus Sirrnaspis, 
which in one species, S. spiuosn, is said to carr}’ a bifid j)roboseis 
resembling that of the Echiuroids. (A. IC. S.) 

ECHMIADZIN, or 1 tsmiaj)ST.\’, a monastery of Russian 
'Jranscaucasia, in the government of Eri\'an, the .seal of the 
Catholicus or primaU; of the Armenian (‘hiirch. It is situaterl 
cIo.se to the villagr* of Vagarsliapat, in the plain of the Aras, 
28.40 ft. aliove the, sea, 12 rn. W. of ICrivari and 40 N. of Mount 
Aiarat. The monastcTy romT)rises a pretty extensive rom])l(;\ 
of builoings, and is surrounded by brick walls 30 ft. high, wliich 
with their loopholes and towers j)n‘se.nt the appec.ranee of a 
fortre.ss. Its arch iteeUi ral charactiT has been considerably 
impaired by additions and alterations in modern Knssian 
style. On the western side of the <|uadrangle is the residence 
of the primate, on the .south the refectory (1730 1735), tm the 
cast the lodgings for the monks, and on the north the cells. 'I'lie 
cathedral is a small but fine cruciform building with a Hyzantine 
cupola at the intersection. Its foundation is ascribed t<» St 
(iregory the Illuminator in 302. Of special interest. thr? porch, 
built of red porphyry, and profusely adorned with sculptured 
de.signs .somewhat of a Gothic character. 'Die interior is 
d(!Corated with Fersian frcscorvs of flowers, birds and scroll-work. 
It is here that the ('atlioliciis confrTS cpisc<jpal coiisecration by 
the sacred hand frclic ) of St. Gregor)^ ; and here every seven 
years he pr(‘parLs with great solemnity Ihi? Iioly oil which i.s to 
lie used throughout the churches of the Armenian eoninuinion. 
Outside of the main entrance an; the alabaster tombs of the 
primates Alexander I. (1714), .\le.\andr;r II. (1755), Daniel (1806) 
and Nar.ses (1857), and a white, marble, monument, erected by 
iht; English East India (.'ornpany to mark tlu; resting-j^lace of 
Sir John MacdonaM Kinneir, who died at 'labriz in 1830, while 
on an embassy to the F<;rsian court. 'I'he library of the monas- 
tery is a rich storehouse of .Arnutnian literature (see Ilrossi^t’s 
('aialo"ue de la bib! iotheque d' Etch miadziri, St Petersburg, J.S.40). 
.Among tlie more remarkable !nanus(Ti|)ts are a coi>y of Iht; 
gospels dating from the 10th or uth ec.-ntury, and three bil)I(‘s 
of the i3t.h century. A type-foundry, a f)rinting-pn;ss and a 
bookbinding estal.il ishment are maintained by th<; monks who 
supply religious and educational works for their co-religionists. 

'fo th(? east of the monastery is a modern college and seminary. 
Half a mile to the east stand the churches of St Kipsirne and 
St Gaiana, two of the early martyrs of Armenian Thristianity ; 
the latter is tlic burial-place of tho.se primates who are not 
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deemed worthy of interment beside the cathedral. From a 
distance the three churches form a fairly striking group, atid 
accordingly the 'lurkish name for Kchmiadzin is Uch Kilissi, 
or the Three Churches. The town of Vagarshap.it dates Iroai 
the 6lh century u.c. ; it laices its narne front King Vagarsh 
(Vologacsos), who in the 2ml rcrjtury A.i». chose it as )jis residence 
and surrounded it witli walls. Here tlu? apostle of Arineiiia, 
Si Gregory the Illuminator, erected a chuicli in 30^ and with 
it the primacy was associuUid. In 34+ Vagarsliapat cciiscd to 
be tile Armenian c;i,j)i'..i!, and in the ^lU century the patriarchal 
seat was removed t.o Hvin, and Llie.i to Aui. 'Hie monastery 
was founded by Narses 11., who niicd 52.1 533 ; and a restora- 
tion was elTocted in 6iS. The prc-serit name of the monaslery 
was adopted instead of Viig.irshapat in the lotb century. At 
length in 1441; the primate (ieorge lirought back the see to the 
original site. (I*. A. K. ; J. T. Bi*-.) 

ECHO (Gr. in Greek rnytiiology, one of the Oreades or 

mountain nymplis, tiie iiersonification of I'le ac(jni;tic.il pheno- 
menon known l)y this name. She was beloved by Pan, but 
rejected his a<lvaiic<‘s. 'J'hereup«)n the angry god drove th(? 
shepherds of the* distiicL mad ; tiiey tore Fc-ho in pieces, and 
scattered her litnbs broadeasi., Wiii<*li still reiaiued the gilt of 
song (Longus iii. 23). Ac<*urding to Ovid {MrltuH. iii. 350-40 1 ), 
Echo by her incessant talking Viaving prevented Juno from 
surprising Jupiter uitli the Nympiis, Juno clianged lu r into an 

“echo” a being wlio could not speak till slie was Sjiokeii to, 

and then could only repeat Liu; last words of tlu; speaker. VVliilc 
ill this condition she fell in love \vil!i Nkircissus, and in grief at 
her unrequited arfeelioii wasted away until uuihing remaiiU'd 
but lu;r voice and b(.)ne'i, which wtsi; elumge.! imu rocks. Tiie 
li^getids o. Kcho are of 1 ite, probably .Mesjmdrian, origin, and 
she is lirsl |»ersonilie(l in ihrrifiides. 

Ill acoustics an ** ec''u> ” i-. 1. rt;turii of sound fioin a leiiearLing 
surf ice (see Sound : Rii/rclion). 

\ \ Wiosfh'i. ihr XymfjfiJ Ju:/io (1854). aiiil //io/.’/-. . » . (iS 5 ^V 
I*. 1 leLtiarme in Dai\*m!« r '; and ljuti>>i}ntiui‘ tlt s niiit s. 

ECHTERNACH, a town in the givjid duchy of ljixt;mbiirg, 
on the Sure, close to the JTiissiaii froiuier. Fo|.>. (1D05) 34S1. 

Jl is the oldest town in Luxemburg, iuid was tlu; c ijitn; from 
wliieh tiie English Saint Willihrord (•< nvis uaJ the people to 
(Christianity in the 7ih eetilury, 'i'iiere an* the r»ern;dictine 
al>lH!y, the hospii 1.I alcishous*, which is s.iid to Ik.* the oUK-st 
hosj/llal in h’.urope e .cept the iibtel Uti.ii in Ik.ris, and Ih.* 
c.hiii cli of St Peter and Sl JVtul. 'J'lie Ikneilit tine abbey has be»m 
greiiily shorn of its ori.;iiiaJ dim ■ii'hiuis, but t!ie basilica remains 
a f dr monument of Ko.nano-t joiluc. 'i iu* rhui\ li ni Si Peter 
and .Si Paul stands on an isolated inound, and for tiu* asi'imt 
sixty sU;j»s have been l)uili in the side, and vlie.se are well worn 
by the tread of numerous pilgrims who eo:ne in each suceeediug 
y(?ar. The interior of the church is '■mioiis more than imposing, 
and is .specially noteworthy ordy lor iis gl(.»om. I iider tlie altar, 
and below a while marble eftiev of himscll, lies Sidiit VVillibrorik 

Echternavh is famous, however, in p.irJ ’.’ular for the dancing 
proc ession lu‘ld on Whit-Tuesjiay r\ cry ye ir. The* cc igiu of tlds 
festival is unc;evt;iin, but it date.s lU ieasl I'rciin the 13th century 
and was proiiablv iiisiitutccl du'iiig an onllin.'ak of cholera. 
Nowadays it is an oecasion of pilgrimage, aiiumg (iv’nuans and 
Belgians as well as LuxcTuhiirgi rs, for all sick p- I'sous, but 
e.speriallv for the ejulepllc and those sidleviiig iVoiii St Vitus’ 
dance, riie cena^Tiony is intcic.simg, and the. Ron..ui Catholic 
Cluirch lends all i«s riuiiU lo make it more iuiposiug. 'I’he ■ 
aiv‘hi>isiiop of Trier attends to represent (.lerrnany, and the - 
bishu]) o*' laixemburg figures for the grand dueiiv. 'riiere is a 
religions cen-mony on :lie I'russiau side of tlu- iwiclgc? over the 
Sun?, and when it is oxer the congregation cro.'.s imo the* duchy 
to join tliC pioeessiou, partly reliinous, partly popular, through 
the streets of the town. The religious procession, carrying ' 
iToss aiul Iviiiners and attended by threi; hundred .singers, comes | 
first, i'.haj>ting St Willibrord’s hymn. >*ext comes a baiul of | 
nii.scellaneous instruments playing as a rule the old German air | 
*■ Adam had seven sons,” and then follow the dancers. Many | 
of these aix* young and full of life and health and dance for 


I amusement, but many others are old or feeble and dance in the 
hope of recovery or of escaping Irom some troulde, but on all 
alike the condi lions ol tlie dance are meurnbent. There are 
three sicps forward and two back ; live steps are iluis taken to 
make one in advance. rhi.s lxx;ornes especially trying at. the 
flight of steps mounting to the little cluirch xvbere tlie procession 
ends in fruj’it of the shrine of the great saint. "J'liere are sixty 
.steps, but it takes three hundred lo reach the top for tlie final 
time, it is said that those who fall from age or weariness have 
Ui be dragged oiii of the wav by oniookcis or they would be 
trannded to death by il»e suc<'i;eding waves of dancers, 'riie 
proce.ssioM, although it c(>ve.»-s a di-stance of less than a mile, is 
.said to take as jijiich as live liours in its accomplishment. !n 
olden day.s the abbey was ilic; goal of the procession, and King 
William I. of tJie .Vei her lands— great-grandfather of Queen 
VVilhelmifia --c/uauged the day from Tuesday to Sunday so that 
a working day shnuld not he lost. This reform did not answer, 
an<l the ancient tirdiT was restored. Some critics see in the 
dan.*ing p/occssion of h'chternach merely the siirvix'al of the 
sjuiiig (l-mte oi the licitthen races, but at any rale it inxests the 
little imvii wiili an interest and iniiporUnce that would otiiei wise 
be lacking. 

ECHUCA, a borough of the county of kcxdney, X'ictoriii, 
Aii-V. ralia, 15(1 ni. by rail N. of Melbourne. Pop. (i^oi) 4075. 
It is siiuated on the rixer Murray, acro.ss Viliii h it is (mnnecled 
by bridge with iMoama, on the Kew Srinth Wale*: side, whence 
a railway runs to Derjihhiniri. The town is the terminus of the 
Murray Rix'er i':i.iixvay and the entrepot of the (ccerlancl inter- 
eoloniii trade. : it has large woo! stores, saw-mills, coach factories, 
breweries and soap-\vo*ks. lia: rich agriculUiral distriii is 
noted for its vi7U*v:j.riis. 

£cija, a town of southern Spain, in the province of Sexille ; 
on the ( adiz- Cordova railway and tlie left biink of tlic rixer 
(I<*nil. lN)f). (looo) r?4,3/2. 'I lie river, thus far naxigable, i : 
here crossed by a fme old bridge ; luul the antiquity of the loxwi 
betrays itself by the in egi.lariiy oi its ai rinigeinent, by its xwdls 
ami gateway.;, ami by its inuncrous inscri})Lioiis and oilier rclii s. 
Its chit*i buildings imdiide no ft:\v< 1* thiin twenty con » ent.s. irinsi Iv 
seculan/ed. 'l l.e principal square is sniToimded v ilh piliarcd 
porticoes, ami lias a fo'.inlain in Ihi' centre ; mul along the river 
hank tliere rims a fim- promeiiade, jdanlcd wiili |.iOfilar lues 
and adorned with slalnes. h'roin an early period the slioeinakerfj 
j of I'k'ija. have been in Ingh rejiule throughout : xvi.oilen 

! cloth, llamicl, linen and silts are also iiianufa* i sed. 'riu*. 
vicijiitv is h i iile in coni and xxine, ami col ton i' « nli i\ eicd. 
'The heat i.s so gna-t tl at llie spoi has a(C|iiircrl li.;. .‘.nbriqnct 
of A 7 Sartrjiy or tie* “ J'rying-|jan ” of .Andalusia.. ( ' ija, called 
by tlie Arabs, is the am ienl J.v//^/.v, wliidi xvas ia.ised to the 
rank of a Roman colony with ih<; title of .b/gz/sm I'irma. Ac- 
cording to Pliny and Pomponius Alela, who botli wiole in llie i.st 
j ceni.my A.u.. it wa.s the rixal ol (ouloxa and Sexille. If local 
■' tradiiion may be believed, it was x Isited l y the ar^ostle Paul, 
! xvlio converted his hoste:..-. .'kmi ippa ; and, ji..:cor«lin}; to 

I tuu* version of his life, ii was the e of the lainons St (11:4 in 
> (v'.:’.) in the 3rd century. 

ECK, JOHANN mAiER (1480 1543), German thi'olngiaii, 
: liiv most indefatigable and irnporlani opponent u! Alartin 
! Lniher, xvas Ixirn on the 13th oi November 14IS/1 ai .Eck in 
: Swabia, from which plcav he derived ins additional fornaim;, 
wiueh he him.sell, after 1505. alxvcys niodinerl into Kckius or 
. Lccius, /.c. of Kck.’ ITis father. Michael Maitr. wa.sa peasant 
' and bailiff (Anilmaiiti) of the x illagc. The hoy’s education was 
umlertakcn by his uncle Martin Maier, parish priest at Kotheu- 
burg on the Necker, xvlio scut hiiti at the age of txxolve lo the; 
university of Heidelberg, and subseqnemiy to iho.so of 'Fubingen, 
G(?logne and Freiburg in the Brei.sgaii. His acad(;mic Ciiree*' 
xvas .so nifiidly successful that at the age of twenty- four be 
I xvas already dcictor and professor ol theology. During this 
j period he was disliugiiished for liis opposition to the scholastic 
j philosophy : and, though lie did not go to nil lengths with the 
I “ modernists ” {Moderni) of his day, his first w^ork. — Lof^tces 
I exercitamcnia (1507)— was distinctly on their side. This attitude 
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broiifiht him into conflict: with tlie senate of the university, 
u ' ontlict wliicli lick’s inasterlul temper, increased by an extreme 
selhcoiiridence perhaps natural in one so yoiinir and so soccess- 
fnl, did not serve to allev. Ilis fiosition in Frcibnn^ liecomiii" 
inlolcralde, lie accepted in 1510 a\i invitation from the duke 
of ik'n-ana to fill the theological chair at ln;^olstadt, where he 
was destined tor tliirly > ears (o exercise a jirofound influence 
as loach'T Jind vice-chancellor ( ProkanrJrr). 

A ducal commission, appoiiited to find ?». means for endini^ liie 
interminable strife I)t?tween the rival academu* ])arties, entrusted 
I’.f'k with the preparatinn of fresh conimentaries ori Aristotle and 
J^nrus ilispanus. Tfc* find a m.ir". e lions capacity for \v(»rl:, and 
between 151b and 15/0, in a.ddilion to all his other duties, he 
piiblisIxMl commcMitaries on loo Siwwuthic oi retrus Hispanns, 
:«.nd on the Diaiedir;, riiysics and l:.:.ser scientific works of 
Aiistotle, which became the teat-liooks of the nniversitv. 
iMirini^: these carlv \c*ars Kck was still nvlconed amon»^ llie 
“ modernists," an<l his cornmenlaiies are insfiins! wdlh nnich 
of the scientific s])irit of the I^ew T^earnine:. ll's aim, luavever, 
had beim to finrl a n/Vf n*('tlia bj'1w“en the old find new ; his 
t(:m]ier was ess.enlially conservati’. e, his im.-iidnatinn held captive, 
by the splendid traditions of the medieval ( Inirch, and lie had 
no sympathy wiiii tiie re\-oliitionary ;i.lULo.de of the Ktfoimers. 
IVrsonol ambition, ion, a desire to l)c ronspi<*oniis in tJie on‘at 
W'nrld of a'T.iirs, may ha^■e ]iel])ed to throw him into pulilic 
o[)p;> .ition to lail lier. He had won laurels in fi piildic dispctiiiinf) 
at Auj'sbnn^ in 1514, when he h-id defended the lawfulness 
of piittin^;^ out c'i.pital at interest : a^ain ;it IJolo^na in 15 15, on 
Ih" sanM\siibj(?et and on Llie(jJicstion of privies lination ; and these. 
lriiiTn])Iis h:;d been repeated at Vienna in 151^. Hy tliesc 
snecesscs lie gained the patroniie;e of the Fiigjjers, and fomid 
h.iniself fairly lamiched as the r*,v'<)eni/ed fipoloj^isl of tlie csteJi 
li'ih ’d order in chorcli ami state. Dislirijjruished himiM.ni. 4 s miidit 
sneer at; him as “ a jij.irniloii.s s(»phist " ; but from this time liis 
ambition w.’.s n<it only to lie th<* jjreatijst .scifntific anthorilv 
in (lerm.inv but abo (h.e (rhanipion of the pajiaev ami of the. 
Ira'lil.io'.ail ('hnreii order. 'Hie I'.rst-fruits of this new resolve 
were a quite jrriliiiious atta,ck on his old frieiul, the flistin^^iiislied 
humanist, and jurist (drieh Zasius (14/11 i5/,b), for a doctrine 
proclaimed l ui ye ii.v Ixdoiv, and a sipuiltM.neons assault <111 
Erasmijs‘.s dnjt'tftitioiirs in Nfnnim Tesianuiilnm. 

ft i.s, however, !iy his controversy with Luther and the other 
reformej'.s tiia.! J'c k is licst remembered. Luther, who h;i.d .some 
peisona! a.( (ju;!.!ut;ui*.‘e with J'lck, sent him in 1517 ctipies of his 
c--le'»r;vted q:; livses. i’ck naule no public re]ily ; but in ? -:iX 
he eirculaled, j»iiva.lf:ly at fir-.t, hi.: Ohrh<f‘>\ in \vhi«h Lnlfier 
Vv.i;. braiuV’d as a TIiissit“. Luther efitru.st.’fl his tlel'encf? to 
(arlstadt, who. Iiesides answerin;^ the iusiiiua.!.i<)ris of ICck in 4(x> 
di; 4 inet the.sf’"’, derlarerl bis rf?adiness to mei'l him in a public 
(lisp’.it.a.ti(>n. I'h'- < h: llen-re was a.c' epte«I, and tfu: rlirpiiLilion 
took place, at i.ein/:;; in '''ie- i-.-.d [cdy JiUjC 1:7 and 

;!.nd on July i ain.1 ^ l-k-k f|i:;piii.e.ri with ('arl.:’.!.dt. on tlie 
snbjt'cls of tTace. vvill and -f^ooii works, alily de.l‘;mli:i;:!; 
the Kom.aii .Scan ip'.'la' dan sland]>oint. From ]uly 4 to i.? tv- 
cn.':;:i;.;ed w’ith Jvilher on the absolute .S!jpii:n;a.ry rjf the jiapacy, 
jmriiiitorv, jienauce, Cvc., .showiiii^ si brilliant dl.-^jday of patristic 
;ind eoueiliar learniu}' ayainst the reformer’s aripesils to Scrijilure. 

;;.rbit.ra.t()r.s d/’chned to cJa'c a vciiiicr, but the "eneial im- 
j . ; .:..iou WM-S th:it\i' (.oryresO-il with. Kck. He (l»'d.inr{e<'d. succeed 
ill inakinp Luther admit that there wa:-’. some truth in tin: ilns'^ile. : 
opinions a.nd declare hirn.sclf af^ain.st tlie Jfofie, but tliis j.uci-ess ' 
only (imbittcref] his animosity ayainst his opponents, and from i 
that time, his whole elTorts were devoted to Lulher's ovcrihrow. | 
lie iuflii'ed tlv: universities of Cologne and Louvain to condoi.on ; 
tin* reformer’s wntin ^s, but failed to enlist tiie (ierman [irinccs, i 
:vuil in January j 530 went to Komc to olitain strict rcyulation.s 
ayainst th .se who.p. he called “ Lutherans." He was created a 
prntonotarv apo.stolic, mid in Julv returned to (lennany, ns : 
p.ap;d nuncio, wit!» tlie cc^lebrated Iwjll Exsnr^c /Vim/fw directed 
jiyehisf Luther's wnvinys. He now believed hiins< If in a po.sitimi ! 
to eni.sh not o ilv the I/.ilheran hcieties, but also his Inimani.st , 
rritics. The effect of the publication of the bull, however, ' 


soon undeceived him. Bishops. nni^H;^sitics and humanists were 
at one in denmu ij'LUon oi tJie oulraj^c ; iuul a.s for the attitude 
oi the jieople, Kck was ylad to t?scape from Saxony with a wJiole 
skiji. in his WTath he appealed to torci*, am.! his EpisUda ad 
(laroLim i\ (Fed^ruarv iS, 1531) called on tiie emperor to Lake 
measures against Lutlicr, a demand .soon to I'c re.spouded to in 
the edict of Worms. In 15 :1 and i;;j3 L.ck was e^>;uiu in Koine, 
j leportiny on the results of hi.-i mmciaUiie. (U\ his return from 
I Ills second \ isit he was the firime mover in 11 »e promulgation 
i of the [;avaria.Ti religious edict of is 23 , which praetically 
I esViibiishcd the senate of the imivcrsily of lnj;olst{wlt as a 
I tribunal of tlie inqni.sition, and led to vear.; of perseculioii. In 
I return for this action of the dnke, wdio had at first. Ix'cn opposed 
j to the policy of repression. Ihdv olUained for him, durivu* a third 
j visit to Komc in 1 53/,. valualde eeclesiastiejd concessions. Mean- 
j while he continued unabated in his zeal ayainst tlio reformers, 
; i.>iilili.shiny eiyht considerable works betAveen 1533 and 1^36. 

! His controsersial ardour w'.is, indeed, somewhat damped by 
1 lAilher’s refusal to answer his aryuments, and with a ^'ie^v to 
: earning fre.sh kinrels Ik* turned his attention to Switzerland 
I and the Zwinylians. At Baden in- Aargu.11 in May and June 1536 
i M. public disputation on the doctrine of transiibstantiation was 
I liv'id. in which I'ek ami Thomus Miirner were pitteil agninst 
i J ihann OecolaiTip:i.(lius. 'ITiougli Kck cl.i.imed the victory in 
: M.ry unenL, the only result w;is to slp*ngthen the Swiss in their 
I memorial view of the Lord’s Sii|>p(*r, und .so to diverge them 
I further from laither. .\t tin: Augsriing iliet in 1530 Kck was 
I charged liy ( harles V. to dr:i.w up, in concert witVi tweniy other 
j theologians, the. rcfu'iilion of the Lrotestant; Confession, but 
I was obliged to rewrite it live times before it suit.e<l the enqieror. 
i Me was Ji.l the (‘ollonuy ol Worms in 1540 and at thi! diet of 
: KegtMisburg (kati.sbon) in 15 ji. Al. Worms he showed some 
I signs of a willingness to compromise, but al Regensburg his old 
j violence icasserted itself in opfiosing all efforts at. re(.:onciUalion 
I and iiersiiading the Cal.liolic jiriiiciis to n jeet the Interim, 
j Krk dierl at Ingolstadt on the lotli of Kebru.uy i.S 4 ;-’,. figliling 
j to til.- last and worn out Ix fore his time. He was undoubtedly 
I tljf most conspicuous cha-iuriinn prochirefl by tlie old religion in 
I tiie age .«f the Keiorniat ion, liut his great gills were miirnxl by 
j greater fault. s. Ilis vast learning was iht* re.sult t»f a |.>owcrlul 
I memory mid iinweari(*d iruluslry, and he kicked the creative 
I imagination ne»'es:;arv to mould this material into new forms. 

} He was a jiowerfiil dt^lialer, lint his victories wen. those of a 
di; leeli<-iiui rather than a <*onvineing rea.sonin, and in him dejilli 
of insight and convieiion were ill rephieeil bv the controversial 
I violence cliaraileri.stic of tin age. Moreover, ev’cn aiter dis- 
: <TMinting the bias of his enemies, t.hvri: is evidence lo prove that 
: his eli.'unpionshij) of the ( hureh wii'. not the outcome of his zeal 
; fin* Christianity ; lor he was notoriously linmken, uncliaste, 

! avaricious and almost in.sancly ambitious. His chk f work was 
• /)r ! ri/noln Pdri (1-^0)); his Endiindii'.i ih'nrrm cnmnnui: Hm 
; advrrsus Lutliry/im ran througli .pi editions between 1535 and 
; i-iyt). In 1530 i 5y,5 he published a collect ion of his writings 
! against Liitlier, Opera tonira Luddrrum, in 4 voks. 

i rx'i' r. Wif'diriiiioui, lit fnimiiH l.ik f Ki-);i;nsl)iirg. Jhoj);. 

I ECKERMANN, JOHANN PETER (1792-1854), (’.crmuii poet 
I and author, lurst known owing to his a.s:.oeialion with (ioellie, 
w.vsborriat Winsen in Hanover on the 3i;»t of Sepl.einl>i*r 
PMudili: parentage, and was brouglit up in pi'iiurv and |)i iviition. 
Alter serving as a volunteer in the War ot Lilieratinii (1S13- 
1.S14), he oiitaincfl a secretarial a.]ipoiiitmeiit under the war 
cie])arl.iiient at Hanover. In 1 Si 7, a.lUmugh twentv five years of 
age, he was enabled to attend the gyninasiiim ol Hanov e r and 
afterwards the universily of (hiltingen, which, however, after one 
year’s re.sidence as a student of law. he left, in 1 iH2 3. T lis acquaint- 
ance witii (Joctlif: began in the following vear, when he .sent to him 
the man 1 iscript of 1 1 is Hcitratfe zur Pnesir ( r 83 3 ). k m ad lei wards 

he went, to VVeimar, where he supported himself as a private 
tutor. I'or several years he al.so instructed the .son of the grand 
duke. In 1830 he travelled in Italy with (hx ihe's .«oii. In 1838 
hi: was given the t.ith* of grand-ducal coura illor and appointed 
librarian lo the grand-duche.'iS. Eckerrnann i.s chiefly remembered 
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for his important contributions to the knowledge of the great poet 
contained in his Conversations wi'.h Goethe (1836- 184S). To 
Eckermann < ioetlie entrusted the publication 0." liis Nachtrlasscnc 
Schrijten (posthumous works) (1832-1833). He was also joint- 
editor with Ericclrich Wilhelm Ricmcr (1774-1845) of the com- 
phtc edition of (Joethe's works in 40 vols. (i83<>-i84o). He died 
at Weimar on the 3rd of December 1854. 

Hekermann’s (irsfyturke mit Goeliic (vols. i. and ii. ; vol. ii^ 
1848 ; 7tli id.. 1890: best edition by I-. Geiger, Leipzig. 

1002) liave been transhiled iril(» almost all Uie ]iuropi;an languages, 
not excepting J iirkisli. (English translations by Margaret Fuller. 
Boston. i8v>, and John Oxenford. London. 1830.) Besides this 
work and tlie hriirdi:r sttr Pocsie, Rekeiinaiin i)ublishcd a volume of 
ponns {(irdirhtfl. 1838). which arc ol little value. See J, P. licket- 
manus iVurA/^.w, heraiisgcgebeii von F. lew’es. vol. i. (1905), and an 
article l»y K. M. Meyer in the (juclhc-Jahrbuch. xvii. (1896). 

ECKERNFORDE, a town of Germany, in tlxe Prussian province 
of Schleswig-Holstein, on a fjord of the J 3 altic, 20 m. by rail N.W . 
from Kiel. Pop. (1905) 7088, It has a good harlxjur, fishing, 
trade in agricultural products, and manufactures of tobacco, salt 
and iron goods. 'Fherc an^ a lecimical school of Ixuilding and 
a Protestant t(?acJiers’ seminary. Eckernfdrdt? is mentioned as 
far [lack as 1197. It was taken by (Christian IV, of Denmark in 
1628 from the Imperial troops. In 1813 the Danes were defeated 
here, wliile in 1849 the liarlxiur was the scene of the blowing up 
of the Jlanish line-of-battle sliip “ Chri.stian VI 11 .’’ and of the 
surrender of tlie frigate “ (iefion ” after an engagement with the 
(rerman shore ball i?ries. The place lost nuist of its trade after 
the union with (icnn:my in J864, and suffered severely from 
a sea-ilrtod in 1872. In the immediate; neighbourhood is the 
village of Borbv, much freipienled for sea-bathing. 

ECKERSBERG, KRISTOFFER (17*83-1 853), Danish painter, 
was born in south Jutland. He became .succ(;ssi\ ely the pupil of 
Nikola] Abildgaard and of |. L. J)avid. J'Voni 1810 to 1813 he 
lived at Paris under the direction of the; lattiT, and thtm pro- 
cecd' d, as an independent artist, lo Rome, where be worked until 
j8ib in dose fellowship wnth Thorwaldsim. His paintings from 
this period— “ The Spartan Hoy," Bacchus and Ariailiie" and 
“ ilIyKst;s testify lo the; influence of the great sculptor over the 
art of Kekersberg. Returning t.(» ( openbagen, he found himself 
easily able to take the first place among the Danish painters (»f 
his time, and his portraits especially were in extreme yxopularity. 
ll isdiiimed for I'.ckcrsberg by the native critics that “ be created 
a 1 )aiiish colour," that is to say, be was tb(; first ])airiter who threw" 
olT c;onv:*ntional tones and the pseudo-classical Imidscafxe, in 
exchange fixr the clear atmospluTi? and natural outlines of Danisii 
scenery. But Denmark lias no luT(»ic landscape, and ICckensberg 
in losing the goldi.Mi commonplaces scarcely sui'ceeds in being 
delightful. His land.seapos, however, are pure and true, while in 
Ins figure-pieces he is almost invariably conventional and old- 
fash ioned. He was president of 1 he Danish Academy of Fine Arts 
in lliarlottcnburg. 

ECKHART,^ JOHANNES [“Meistcr Eckharf^] (? 1260--? 1327), 
(lorman philosfipher, the first of the great speculative mystics, 
l^xlreinely little is known of liis life ; the date and place of his 
birth are e(|ually uncertain. According to .some accounts, he was 
a native of vStrassbnrg, with which he w'as afterwards closely 
connected ; according to others, he was born in Saxony, or at 
ITochbeim near Gotha. Trithemius, one of the best authorities, 
speaks of him merely as “ Teutoniciis.’’ 1260 has frequently 
Ik-cu giv(*n as the ’date of his birth ; it w'as in all probability some 
years earlier, for wc know that he was advanced in age at the time 
of his death, about 1327. Ho appears to have entered the 
Dominican order, and to have acted for some time as professor at 
one of the colleges in Paris. His reputation for learning was vers’ 
high, and in 1302 he was summoned lo Rome by Boniface VTIT.. 
to assist in the controversv then being carried on with Philip of 
France. From Boniface he received the degree of doctor. In 
1304 he became prox incial of his order for Saxony, and in 1307 
w'as vicar-general for Bohemia. In both provinces he was 
distinguished for his practical reforms and for his pc^wer in preach- 
ing. Towards 1325 wc hear of him as preaching wdth great effect 
’ The name is variously spclli'il ■. Eclci'hart. Eckart. Erkhard. 


at Cologne, where he gathered round him a numerous band of 
followers. Before this time, and in all prolxability at Strassburg, 
wdiere he appears to have been for some years, he had come in 
contact with the Beghards (see Bfcguines) and Brethren of the 
Free Spirit, whose fundamental notions he may, indeed, be said to 
have systematized and expounded in the highest form to which 
they could attain. In 1327 the opponents of the Beghards laid 
hold of certain propositions contained in Eckhart's works, and he 
was summoned before the Inquisition at (ologne. The histor>" of 
this accusation is by no means clear. Eckhart appears, however, 
to have made a conditional recantation — that is, he professed to 
disavow whatever in his writings could lie shown to be erroneous. 
Further appeal, perhaps at his own rcqiie.st, was made to 
Pope John XXIT., and in 1329 a bill was published condemning 
certain propositions extracted from Erkhart’s works. But before 
its publication Eckhart was dead. 'J’he exact date of his death 
is unknown. Of his WTitings, sex eral of whii'h are enumerated by 
'rrithemiiis, there remain only the sermons and a few tractates. 
Till the middlt; of the rqth century the majority of these were 
attributed to Johann Taiilcr, and it is only from I’feiffer's careful 
edition (Deutsche Mystiher d. XJ V. Jahrhmidcrts, vol. ii., 1857) 
that one has been able to gatlier a true idea, of Ji'i khart/s activity. 
From his works it is evident that })e was deeply learned in all the 
philosophy of the tirn(‘. He was a thorough Aristotelian, but by 
prt'ference apj>ea.rs to have been drawn towards the mystical 
WTitings of the Ncoplatonisls and the pseudo-Dionysius. His 
style is unsystematic, l)rief and aboiimling in symbolical ex- 
pression. His manner of thinking is clear, calm and logical, and 
he has certainly given the most coinplete exposition of what may 
be rallt‘d ('hristian pantheism. 

Iv khart has been called the first of the speculative mystics. 
Tn his theories the element of mystical sjieculation for the first 
time comes to the front as all-important. By its means (.he (‘liiireh 
doctrines are marie intelligible lo the many, and from it the c hurch 
dogmas receive their true signillcanc^e. It was but. natural that 
lie should diverge more and more w irlel}* from the traditional 
rloetrine. so that at length the relation between his leaching and 
that of the <;hiireh appeared to be one of opposition rather than of 
reconciliation. Eckhart is in truth the first who atUmpted willi 
yicrfect freedom and logical ronsisteney to give a speculative 
liasis to religious doctrines. The two most important points in 
his, as in all mystical theoric;s, are first, his doctrine of the divine; 
nature, and second, his explaiuition of the relation Ixjtw'ccn God 
and human thought. (Sec M^ stjc'ism.) 

Fur till* CiiTman writin^is of Exklsarf sve F. PfriF-T. J)cutS(ln' 
A/ysiikfr, voJ. ii. (lA;i|>zig, 1857), anil h. Josli-s, Mcistci Pikhurt imd 
bcinc J Unger ( 1 ‘ rvil)iirc:, 1893) ; for flu* Latin works, H. Di-nille in 
Archiv /. Liu und Kirehengcschithtc d. Mittelalters, ii. (i88r»). pp. 
•1 >7-^32, ;md (7889), ])p. 349-3f>4: (iiTinan translations Ly 

G. IwiiidaniT. Mciste.r Lt karts mysiische Sihrifien ( Berlin, u/>3), 

and Biitlner (Li;i])zi,‘.;. J003 foil.). Sec also A. l.asson. Mnster 
Lick hart dev Mystiker (18OS) ; 11 . L. Marleiiseii. Mcistn Lckhart 
(1S42) ; J. Bad]. Mcisier Lckhart dcr Vater dcr drutschev Sprcttlaffon 
(iSCq) : ('. I'llinann. ReformaUmv vor drr Rcforniatioii (1842) ; 

■VV. Bregcr. Gesrhu htr d. deAttsef/en Mvsitk, i. (1874) ; and “ ETin neiior 
Trnktat M. Eekli.irts nml ci. Grnneizuge ck;r Eekliartisclieii T'hco- 
sophif” in Zritschr. /. hist. J*hil. (1864). pjj. TO3 loll. ; A. Bnllinger, 
Pas Chrisleidhutfi im Lichtc dcr dcutschen Philos. (Dillingcn. i8i];*,) ; 

H. Dclarroix, I.r Mvstirisme speculatif cn AUrmagne ati XI \ ® sivcle 

(Pans, fnnn) ; K. Krainin, Mcisier lukhart im Lichte drr Deniflesehen 
Fundc tBr?nn. tSSo) : R. Liingcnherg. Vher die. VerhaUnisse Mcisier 
JuhharU ..nr niedevd eat srhcAi Mvstik (Gottingen, 1896): Sdiopll. 

Meistcr Lchhart (T.dpzig, 1889): A. Jimdt. Hist, du pantheisme 
pnpvlairc an vn^veu d^r (Paris. i87«;) : art. in Ilerzog-Hanck. Real- 
cncvhloi^ndir (S. :VL : R. M. Jones, Mystical Religion (1909). 

ECKHEL, JOSEPH HILARIUS (17,37-^98). Austrian numis- 
matist. w"as born at Enzcrsfeld in lower Austria, His 

father w'as fnrm-stiwvard to Count Zinzendorf, and he received 
his earlv education :d the Tesuits” College, Vienna, where at the 
ago of fourteen lie was admitted into the order. He devoted 
himself to antiquities and numismatics. After being engaged as 
nrofessor of poetry and rhetoric, first at Steyer and afterwards at 
Vienna, he was appointed in 1772 keeper of the cabinet of coins 
at the Tosnils’ College, and in the same year he went to l^y for 
the purpose of personal inspection and study of antiquities and 
coins, /.t Florence he w'as employed to arrange the collection of 
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the grrind dukti of Tuscany : and the first-fruits of liLs study of this 
and other collections appeared in liis Numi veteres avecdoti, pub- 
lished in 1775. On the dissolution of the order of Jesuits in 1773. 
Kckhcl was apjiointcd by the empress Maria '.rheresa professor of 
antiquities and numismatics at the university of Vienna, and this 
post he held lor twenty -four years. He was in the hillowing year 
made keeper of the imperial cabinet of coins, and in 1779 appeared 
his Catalo^us Vindohonensis vumonim velcrum. Kckliel's great 
work is the Doctrina numoruni vrirrum, in 8 vols., the first of 
which was published in 1792, and the last in 1798. The author's 
rich learning, comprehensive gr;:.sp of his subject, admirable order 
and precision of statement in this masterpiece drew from lleync 
enthusiastic, praise, and the acdvnowleflgniciit that Eckhel, as the 
Coryphaeus of numismatists, had, out of the mass of previously 
loose and corfused facts, const.itiit.ed a true science. A volume of 
Addenda, pn'pared by St.cinl)iichel from I^ckhebs papers after his 
death, was published in 1S26. Among his other works aro 
Choix dv fderres ^ravecs du Cabinci JmphiaL dcs Antiques (17S8), 
a nstdul sehool-bfiok on coins entitled Kur'-.^ejassie Anjanffs^runde 
zur alien Pimnismatik (1787), of wiiirh a J*'rcncii version enlarged 
by Jacob .appeared in 1825, iSrc. Kckhcl died at Vienna on the 
16th of Mav 1798. 

ECKMOHL, or 1 '>;c.mOmj.. a village of (iennany, in the kingdom 
of Bavaria, on the Crosse Kaabcr, 13 m. S.i‘1. of Regensburg by 
th(‘ railway tr» Munich. It is famous as the scene of a battle 
fouglit here on the 22nd of April 1800, between the French, 
Bavarians and AViirtt.(.‘inl)en^i?rs tinder Napoleon, and the 
Aiist?'i;nis under the Archduke (diarh^s, Avliich result<*d in the 
dcleat of tlie lati/T. Napoleon, in reco;:;nit.ion of Marshal 
I layout's great: slijire in the vif:l.orv, conferred on him llu; title 
of prince (d fOckrnuhl. For an account of this action and those 
of AbensIxTg and Kandshut. see N acolkunk: Campaic.ns. 

ECLECTICISM (from (h*. Ukcyui, I select), a term used specially 
in philosophy and theology for a composite system of thonglit 
made nj) of vii'ws borrowi’d from various either systems. WIkti? 
the chanicterist ic doctrines of a jihiiosophy ar<j not thus iTu?r(*ly 
adopted, but are the modified products of a blending 01 the 
systems from which it. takes its rise, the ])hilosophy is not 
properly eclectic. Kcltjcticisin alwaA's lends to spring up after 
a period <if vigorous constrnclivi* speculation, especially in the 
later stages of a controversy between thinkers of j^n^erninent 
ability. Their n'spective followers, and more es])eeially cnlUired 
laxiVicn, lacking the capacity for original work, seeking for a 
solution in some kind of compromise, and possibly failing to 
grasp the essentials of the controversy, take refugi; in a com- 
bination of t.hoix* eleni 'nls in the ojipnsing syst.ians which seem 
to afford a sound practical theory. Since these conibinatiori.s 
have often been as illogical as facile, “ eclecticism ” has generally 
acfpiircd a somewliat. contemptimus significance. At the same 
lime, the essimce of eclecticism is tlie reiiisal to follow blindly 
one set of formulae and conventions, coujded with a deieriniiia- 
tion to recognize and select from all sources those elements which 
are good or true in the abstract, or in practical affairs most useful 
ad hoe. 'Iheorcticaliy, therefore, ecleelicism is a perfectly sound 
method, and the contemptuous significance wliich the word 
lias acquired is due pc.rtly to the fact that manv eclectics have 
been intellectual trimmers, sceptics or dilettanti, and partly to 
iniTe partisansJiip. On tlie other hand, ceded i(?ism in the spliere 

abstract thought is open to tfiis main objection that, in so 
far as every philosophic system is, at least in theory, an integral 
whole, the com! ination of principles from hostiU: theories must 
result in an incoherent patchwork. Thus it might Ix^ argued 
that there can be no logical combination of elements from 
Christian ethics, with its divine sanction, and puridy intuitional 
or evolutionary ethical theories, where the sanction is essentially 
different in quality. It is in practical affairs tlait the eclectic 
or undogmatic spirit is most valuable, and also least dangerous. 

In the 2nd century n.c. a remarkable tendency tfiward 
eclecticism began to manifest it.self. The longing to arrive at 
the one explanation of all things, wliich had inspired the older 
philosophers, l>ecaine less earTie.st ; tfie belief, indeed, that any 
such exphiiiatioii waj attainable 'began to fail, 'ilius mexi caiuc 


to adopt from all systems the dcjctrines which Iwst pleased them. 
In Panaetius wx find one of the earliest examples of the modifica- 
tion of Stoicism l)y the eclectic spirit ; about the same time 
the same spirit displayed itself among the Peripatetics. In 
Rome jihilosophy never became more tluin a secondary pursuit ; 
naturally, therefore, the Roman thinkers wi re for the most part 
eclectic. Of this tendency Cicero is the most striking illustralion 
— his philosophical works consisting of an aggregation, with 
little m no blending, of doctrines Ixjrrowed from Stoicism, Peri- 
pattilicism, and the scepticism of the Middle Academy. 

In the last stage of Greek philosophy the eclectic spirit pro- 
duced 7 *emarkable results <nit.sidc the philosophies of those 
properly called eclei:tirs. TJiinkers chose their ilocirincs from 
many st)iirces -from the venerated teacliing of Aristotle and 
Plato, from that of the Pythagoreans and of the Stoh's, from 
the old Greek mytiiology, and from tin* Jewish and other Oriental 
systems. \’et ii must be obs(;rved that Neof)latonism, Onosti- 
cism, and the otluir systems which are grouped under the name 
Alexandrian, were not truly eclectic, consisting, as they did, 
not of a mere syncretism of (ireek and OricnUil thought, but uf a 
inntiial modification of the two. It is true that scMTal of the 
Neoj)latomsts professed to accept all the tiraching both of l^kito 
and of Aristotle, w-hereas, in fact, they arbitrarily inturpreleil 
Aristotle so as to make him agree with Pl.ito, iuul 1*1 ilo so as to 
make his teac hings consisUait will) the Oriental doctrines which 
ihc'v had adopted, in the same, manner as the schoolmen 
attenijjted to reconciler Aristotle wilh the doctrines of the 
crhurch. Among tlnr t^arl^■ C.'hristians, (lenient of Alexandria, 
Origern and Synesius were eclectics in 'philosophy. 

'I'lie eclc‘ciic:s of modcTu philosoj>hy are too numerous to name. 
Of Italian piiilosoplurrs the eihrelics form a hiige ])rc)portion. 
Among the (iernian wc- may mention Wolf aiul his lollnwers, 
as well as Mendelssohn, J. A. JOberhard, I'irnst Plainer, and to 
some exlcMit Schelling, whom. howc*\’c*r, it would be incorrect 
to dc'seribe a.s merely an eclectic:, in tiic first place, his specula- 
tions wen* largclx original ; and in the sc*concl place;, it is not so 
much that his views of any tinn* were borrowed from a niimbci 
of philoso})hers. as that his thinking was innnencecl first by oiu* 
phflosojdicr, then by another. 

in the* i(>l]i century the term “ eclectic " (‘amc* to be applied 
specially to a number C)f FrcMich philoso])hers who differed 
considerably from one anollier. Of these, the earliest wc:re Pierre 
Paul Royer-C'ollard, who was mainly a follower of Thomas Reid, 
and Maine cie Biran ; but tire name is still more appro; »riatc‘ly 
given to the srhool of wliich the; most clislinguislied mcn.luTS arc- 
Vii’tor ( oiisin, 'riicoclore Jouffroy, J. P. Dainiron, Barthc'lemy 
St Hilaire, (’. h’. M. cle Rc'rnusat, Adolphe (iarnic-r and 

Kavai.sson yiollk n. ( ousin, whose views varied considc-rably 
at difn-remt j>t;riods ol his life;, not only adoj)l(;d freely what 
[)lease.d him in the doctrines ol Pierre; La-romiguiere, Royer- 
( ojlard a?id jMaine de Bira.n of Kant. Schelling and llc'gcl, and 
of the anrient philosophies, but expressly maintained that flu- 
eeleclic is the only method now open to the- philosopher, whosc^ 
func tion thus resolves itsc-lf into critical scrlcciion and nothing 
more. “ Kach system," he assertc'd, “ is not false, but incorTij)lc;lc;, 
and ill reuniting all incomplete systeuns, we should have a c:oin- 
pleie philusopliN', adequate to the totality of consciousness." 
'J’his assiimc:s that every fihilosophical truth is aln.-ady containc'd 
sornewhcTc; in tlie existing systems, if, hoxvever, as it would 
surely he rash to deny, then; still n;inains philosophic:al truth 
nndisc:overed, but discoverable by human intelligence, it is 
evident that ec lecticism is ikjI the only philosoy^hy. I'.clectic.ism 
gained great popularity, and, partly ow'ing to f ousin's position 
as minister of public instruction, bc.-came llie autiiori/cd system 
in the c:iiic;f sc;atsof li;arning in France, whe re it has given a most 
remarkable impulse to the study of lIic Iiistory of p)iiIoso])hy. 

ECLIPSE ((ir. falling out of plac'cy, failing), the 

complete: or partial obscuration of one hc-avcnly boiix' by the 
shadow of another, or of the disk uf the sun by the inter- 
positiejn of the moon ; tht;n c'alled an eclipse of the sun. 
Fk:lipsc,'s are of three classes : those of the sun, as just dc'fined : 
those of the moon, produced by its passage through the 
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shadow of the earth, and those of the satellites of other planets, ! raent of the total phase the red ligjht of the chromosphere Ixicomes 
produced by their passage through the shadow of iJieir primary, visible, and will be seen most distinctly as continuations of the 
Jupiter {q.v.) is the only planet r)f whose satellites the eclipses solar crescent at its two ends. Owing to the inequalities of the 
can be oliscrved, unless under very rare circumstances. lunar surface, the diminution of the solar crescent does not go on 

'('he geometrical conditions of an eclipse* of the sun or moon are with perfect uniformity, but, just before the lust moment, what 
shown in fig. i, which represents the earth V. as casting its shadow' remains of it is generally broken up into separate portions of light, 
towards C. ind the moon M between earth and sun tis throwing which, magnified and diffused by the irradiation of the tele.sc()pe, 

present the phenomenon 
long celebrated under the 
name of “ Baily's beads.’' 
'riiese were so called 
because minutely and 
vividly described by 

its shadow towards ‘ome part of the earth and eclipsing the sun. ! Francis Jiiiily as ho observed them during the annular eclipse 
The dark c )nical regions are those within which the sun is entirely ! of May 15, 1836, when he compared them to a string of 
hidden from sight. This portion of the shadow is c.iilled the i)right heads, irregular in size and distance from each other. 
umhrn. Around the umbra is an enveloping sliaded cone with iUs 'fhe disappearance of the last bead is commonly taken as the 
vertices directly towards the sun. '^fo an observer w'ithiii this , licginning of totality. An arc of tJie chromosphere will then 
region the sun is ywrtly hid^len from view . As the apparent path ’ lie visible for a few seconds at and on each side of the point of 
of the moon may [»:iss to tlie north or s(»uth of the line joining the ■ di.sap]M*urancc, the Icngih and duration iif which will depend on 
earth and sun. the axis of its shadow may pass to the north or the apjiarent diameter of the moon as compared with thal, of the 
south of the earth, and not meet it at all. An eclipse of the sun sun, being greater in length and longcrr seen as the excess of 
is called rentra! when the shadow axis strikes any part of th(^ ' diameter of the moon is less. 'I he red prominences may now 
earth ; partial when only the penumbra falls upon the earth. : generally be .seen here and t.ii(Te around the whole disk of the 
Tt is evifkrnt that an eclipse can be seen as c'ent.ral only at those moon, while the etTulgciuur of .soft light called the corona surrounds 
points of the earth's surface over which the axis of the shadow it on all sides. J-icfore the invention of thespectro.scope, olrscrvers 
passes. of total eclipses could do little more than describe in detail the 

A central eclip.se is tolal wh(?r» the umbra actually reaches the varying phenomena presented by the iprominences and the 
earth ; annular whv.n it does not . 'I'liese two casirs are shown in corona. Drawirjgs of tlie latt(*r showed it to have the appearance 
figs. 2 and 3. In the first of these the sun is entin!ly hidden of ravs surrounding the dark disk of tlie moon, quite similar to the 

glory defiietcd by the old painleis around the 
head of a saint. 'Ihe discrcfiamaes between the 
outlines as thus |»icUired, not. only at different 
times, hut hy ditTeront ob.servers at the same time 
and place, are such as to show that little reliance 
(•an be placed on the (.!(* tails represented l>y hand 
drawings. 

During tlur eclipse of July ,S, 1S42, the shadow^ of 
the moon passed from I'erpigiian, France, tlirough 
Milan and Vitmna, ov(t Russia and Cenlral Asia, to 
llu* Pacific Ocean. Very detailed physical observa- 
within the region uu\ In fig. 3 within the region aa' the j tions wire made, l)ut none which need hi? s[>c!cially men- 
apparcnl diameter of the sun is .slightly greater than that of the tioiied in the piu^iMU connexion. 

miKUi, and at the moment of greatest ecli|)se a narrow ring of > The cclip.se of July 28, 1851, was total in Scandinavia and 
sunlight is .seen surrounding the dark body of the moon. ; Ru.s.sia. It was observed in tlie lonncr region by many astro- 

We slial! treat tlie subject in the following sections : | nomers, among them Sir (ieorge IJ. Airy and W. R. f)awes. It 

I. PJicnonicna of I'.clipses of the Sim and conclusions derivixl was specially notciw-orthy for the first, attempt to photograph 

from their olwervation. a phenomenon. A daguerreotype clearly show’ing the 

II. Ixlipses of the Moon. protiilieranees was taken by Uerkowski at the Olv ervatory of 

III . The Laws and Cycles of recurrences of Im I ipses of the Sun Konig*;l)erg. .An attempt by (i. A. Majiiechi to daguerreotype 

and Moon. ^be corona was a failure. Photographs of the eclip.se of July 18, 

IV. ('hronologic.il list of remarkable eclips<*': of the Sun, past iSfio, were taken hy Padre .Angelo Secchi and Warren Dc T.aRiie, 

and future, to thi^ end of the rotli (‘entury. j which siiowed the promineuci*s well, and proved that they were 

V. Description of the methods of computing et-lipses. progressively oKscured by the edge of the advancing moon. It 

Wits thus shown that they were solar appendages, and did not 
1 . nu'uomena oj Lchpses oj the Sun, lK*long to the moon, as had .sometimes been suppo.seil. 'I'lic corona 

W'bile an eclipse of the sun, whether partial, annular or total, wa.s barely visible on De La Rue's plates, but thinse of Secchi 
is in progress, no striking phenomena are to lie noted until, in the showed it, with its rifts and the bases of the tall coronal wings, to 
case of total eclipses, the moment of tlie total pha.se approaches, about 15' from the sun’s limli. 'L’ho .sketches taken at thi.s 
It will, however, be noticed that as the moon advances on the cclip.se proved that the corona extended in some regions i"' from 
.‘iolar disk the sharjilv defined and ragged ixige of the mcKm's the sun’s iimb. .\s the sensitiveness of pfiotographic plates has 
disk e 'ntnists strongly with the .soft and uniform outline of the incrca.sod, they liave gradually been wholly relied upon for 
sun’s limb. .\s the. tofiil phase approaches, the phenomenon information respecting the corona, .so that, at the |)resenl time 
known as shadow hands may sometimes be seen. These consist naJccd-eyc description:; are regarded as of little or no .scientific 
of seeming vague and rapidly movin'^ wave-like alternatiiais of . value. Owing to the great contrast between the brilliancy of the 
light and shade flitting over any white surface illuminated by the ' coronal light at its base and its increasing faintness as it extends 
sun's rays immedinielv before and. alter the total phase. The'- farther from the sun, no one photograph will firing out all the 
are prolialily dii(^ to a fliekering of the. light from the thin crescent, corona. An exposure of one or two seconds is ample to show the 
produced hv the undulations of the air. in Ifie same way that the details of inner corona to the best advantage, while longer ex- 
twinkling of the stars is produced. 'Tlie rapid progressive mol ion ; posures give greater extent of the brighter portions. 'The most 
sometimes assigned to them may be retarded as the natural extended streamers are very little brighter than the ; ky, and must 
result of an optical illusion. A few seconds before, the commence- ; be photographed with long exposures. 
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The first application of the spectroscope to the phenomenon 
was made during the total solar eclipse of August 1868, 
by P. J. C. Janssen and other observers in India. Py them was 
made the capital discovery that the red solar prominences give 
a spectrum of bright lines, and are therefore immense masses 
of incandescent gases,chiefly hydrogen and the vapours of atlcium 
and helium. Janssen also found that this bright-line spectnim 
could be followed after the eclipse was over, and, in fact, could 
be observ'ed at any time when the air was sufficiently transparent. 
Py one of tliose remarkable coincidences which frequently occur 
in the history of science, this last discovery was made inde- 
pendently by Sir Norman Lockycr in England Ixifore the news of 
Janssen’s success had reached him. It was afterwards found 
that, by giving great dispersing power to the spectroscope, the 
prominences could be observed in a wide slit, in their true form. 
At tliis eclipse the spectrum of the corona was also observed, 
and was supposed to be continuous, while polariscopic observa- 
tion by Lieutenant Campbell showed it polarized in planes 
jiassing tlirough the sun’s centre. The conclusion from these 
two observations was that the light was composed, at least in 
great part, of reflecU^d sunlight. 

At the total eclipse of August 7, 1869, it was independently 
found by J^rofessors C. A. Young of Princeton and W. Parkness 
of Washington that the continuous speiarum of the corona was 
crossed by a bright line in the green, w'hich was long supposed 
to be coincident with 1474 of Kirchhoff's scale. This coincidence 
is, however, now found not to be real, and the line cannot be 
identified with that of any terrestrial substance. The name 
“ coronium ” has therefore l>een given to tlie supposed gas 
which forms it. It is now known tliat H74 is a double line, 
one component of which is produced by inm, wdiile the other 
is of unknown origin. The wave-length of the principal com- 
ponent is 5317, while that of the coronal line was found at the 
eclif)S(rs of 1896 and 1898 to be 5303. 

The eclipse of December 28, 1870, passed over the south- 
western corner of Spain, Gibraltar, Oran and Si<*ily. It is 
memorable for the discovery by Young of the “ riivtirsing layer ” 
of the solar atmosphere. 'I’liis term is now applied to a shallow 
stratum resting immediately upon the photosphere, the absorp- 
tion of which produces the j)rincipal dark lines of tlie solar 
spectrum, but wliich, being incandescent, gives a spt;ctrnm of 
bright lines by its own light when th(^ light of the sun is cut off. 
lliis layer is imich thinner tluui the chromosphere, and may 
Ini considered to form the base of the latter. Owing to its thin 
ness, the phenomenon of the reversed bright lines is almost 
instantaneous in its nature, and can be ol ’.served for a period 
exceeding one or two seconds only near the edgir of the shadow- 
path, where the moon advances l)ut little beyond the solar limb. 
Near the central line it is little more than a flash, thus giving rise 
to the term “ flash-spectrum.” Y’ouiig also at this eclipse saw 
bright hydrogen lines when his spectroscofie was directed to 
the centre of the dark disk of the moon, "rhis ran only be attri- 
buted to the reflection of the light of the promiiieiu:cs and 
chromosphere from the atmosphere between us and the moon. 
The coronal light as observed in the sptjctrosrope may thus Vie 
regarded as a mixture of true coronal light with chromospheric 
light reflected from the air, and it is therefore protiable that the 
II and K (calcium) lines of the coronal spectrum are not true 
coronal lines, but chromospheric. 

At the eclipse of DecemVier 12, 1871, visible in India and 
Australia, Janssen observed, as he suppost^d, some of the dark 
lines of the solar spectrum in the continuous spectrum of the 
corona, especially D, b and (x. This would show that an im- 
portant part of the coronal light is due to reflected sunsliine. 
This feature of the spectrum, however, is doubtful in the most 
recent photographs under the best conditions. At this cclip.se 
the remarkable observ'ation was also marie by Colonel John 
Ilerschel and ('olonel J. F. Tennant that the cliaracteristic line 
of the coronal spectrum is as bright in the dark rifts of the corona 
as elsewhere. This would show that the gas coronium does not 
form the streamers of the corona, Init is spherical in form and 
distributed uniformly about the sun. Photographs were also 


taken on wet plates by a party in java and by the parties of 
Lord Lindsay (at Ilaikul, India) and of (.'oloncl Tennant (at 
Dodalietta). The Ilaikul and Dodabetta jihotographs were of 
small size (moon’s diameter - in.), but of excelleul dcTinilion. 

A searching study was made of them by A. C. Ranyard and 
W. II. Wesley {Memoirs R,A,S. vol. xli., 1S71)), and fur the first 
time a satisfai’tory representation of the corona was obtained. 
The drawings in the volume quoted show its polar rays, wings, 
interlacing filaments and rifts as they are now known to be, as 
well as the forms and details of the prominences. 

The eclipse of April 16, 1874, was observed in South Africa 
by E. J. Stone, Il.^M. astronomer at the Cape, who traced the 
coronal line about 30' (430,000 m.) from the sun’s limb. The 
visual corona was seen to extend in places some 90' from the 
limb. 

The eclipse of April 6, 1875, was observed in Siam l>y Sir 
J. Norman Lockyer and Professor Artliur Schuster. Their 
photographs showed the calcium and hydrogen lines in tlie 
prominence spectrum. 

The eclipse of July 29, .1878, was observed by many astronomers 
in the United States along a line extending from Wyoming to 
Texas. A number of the stations were at higli altitudes (up to 
74,000 ft.), and the sky was generally very I'lear. 'J’he visible 
corona extended on both sides of tlie sun along the eclijilic for 
immense distaiu'es — at least twi^lvc lunar diameters, about eleven 
million miles. Photographs taken by the parties of IVofessors 
A. Hall and W. llarkness gave the derails of the inner corona 
and of the polar rays, showing the filamentous charac ter of the 
corona, especially at. its liase in the polar regions. A photograph 
taken by the party of Professor ]'.. S. Holden sliowcd the outer 
corona to a distance of 50’ from tlie moon's limb. The bright* 
line spectrum of the; crorona was excessively faint and, us the solar 
activity (ineasiircMj liy sun-spot frequency) was near a minimum, 
it was concluded that the brilliancy of the coronium line variecl 
in the sun-spot period, a conclusion which subsequent eclifise 
observations seem to havci verified. It is not yc‘t certain that 
the other coronal spectnuri lines \aiy in the same way. 

The eclipse of Hay 17, 1882, was obscirved in Egypt. On the 
photograplis of the corona the image of a bright comet was found, 
the first instance of the sort. (A faint comet was found on the 
plates of the l.ick Observatory eclipse expi^dition to (‘hile in 
1893.) I’he slill(.\ss s|.)eclrosco|)e showed the? green line (coronium) 
and D.^ (helium) in the coronal spectrum. 

The eclipse of May 0, 1883, was observed from a small coral 
atoll in the South Pacific Ocean by|)arties Irom America, lingland, 
France, Austria and Italy. A liioroiigli search w'as made by 
Ibilden (with a 6- in. telescope) for an intra-Mcrcurial planet, 
without success, during an unusually long totality (5 n>. 23 s.). 
J. Palisa also searched for such a planet. Janssen again reported 
Ihe presence of dark lines in the coronal spectrum. “ White ” 
prominences were seen by J*. 'facchiiii. 

The eclipse of August 2(), 1886, was ()l)ser^'ed in the West 
Indies, 'fhe English photographs of the corona, taken with a 
slitless spectroscope, show' the hydrogen lines as well as K and /. 
'facchini devoted his attention to the spectra of the proiniiiences, 
and showed that their up|)er portions contained no hydrogen 
lines, but only the IT and K lines of calcium. He also observed a 
very extensive “white” firoininence. It was shown on the photo- 
graphs of the corona, but could not be st.en in the Ha line with 
the spectniscope. it has Iwcn suggested by Profe.ssor G. I^. Hale 
that the colour of a “ white ” prominence may be due to the fact 
that the H and K lines (calcium) are of their normal intensity, 
wliile the less refrangible prominence lines are, from .some un- 
known cause, comparatively faint. It is known thai. the intensity 
of .such lines docs, in fact, vary, though it is not yet ce.rlain that 
the “ white ” prominences are produced in this way. 'J’lie subject 
is one demanding further observation. High prominences are 
generally “ white ” at their summits, “ red ” at their base.s, 
'fhe Harvard ('.ollege Olwervatory photographs show the corona 
out to 90' from the moon's limb, though rn> detail is visible 
beyond 60'. W. H. Pickering made a s(Ties of photographic 
photometric measures of the corona, some of which are given 
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below, together with results deduced by Holden from the eclipses 


of January and December 1889 : 

•— 



r 

1 

August 

January 

December 

! 

i 


i88u. 

1889. 

Intrinsic actinic brilliancy of the 




briRlitcst parts of the corona . 
Do. of the polar ray.s 

0*0^1 

0-079 

0*029 


0-^53 

0-016 

Do. of the sky near the sun 

0-0007 

0-0050 

0-0009 

Ratio of intrinsic brilluincy of the 
brightest jxirts of the corona to 


that of the sky (actinic) . 

44 to I 

16 to T 

32 to T 

Magnitude of the faintest star 


shown on the eclipse negatives 

•• 

2-3 

-- 


The results in the first and tliird columns are derived from plates 
lak(‘n in a very humid eliinate, and are not very dilh*rent. 


The eclipse of August 19, 1887, wus total in Japan and Russia, 
but cloudy weather prevented successful observations except in 
Siberia and eastern Russia. 

The eclipse of January i, 1889, was c)l:>served in California and 
Nevada by many American astronomers. The photographs of 
the corona, especially those by Charoppin and E. R. Barnard, 
show a wealth of detail. Those of Barnard, of the Lick Ob- 
servatory party, were studied by Holden, and exhibited the fact 
that rays, like the “ polar-rays,” extended all round the sun, 
instead of being confined to the polar regions only. 'Fhe outer 
corona was registered out to 100' from the moon’s limb on 
Charoppin’s negatives, to 130' on those of Lowclen and Ireland. 
On other plates the outline of the moon is visible projected on the 
corona before totality bcg«an. The spectrum of the corona showed 
few bright lines besidt^s those of coronium and hydrogen. 

The eclipse of December 22, 1889, was observed in Cayenne, 
S. America, by a jxirty from the Lick Observatory under rather 
unfavourable conditions. Expeditions sent to Africa were baffled 
by cloudy weather. Father Stephen Joseph Perry observed at 
Salute Islands, Freiu'h (hiiana, and obtained some photographs 
of value. The effort cost him his life, for he died of malarial fever 
five days after the eclipse. 

The eclipse of April 16, 1893, was observed by British and 
French parties in Africa and Brazil, and by Professor J. M. 
Schaebcrle of the Lick Observatory in Chile. 7 'he Chile photo- 
graphs t)f the corona were taken with a lens of 40 ft. focus, and are 
extremely fine. They show a faint comet near the sun. No great 
extensions to the corona w^ere shown on any of the negatives, or 
seen visually, though they were specially looked for by British 
parties. The neighbourhood of the sun was carefully examined 
by (i. Bigourdan without finding any planet. I'he spectrum of 
the corona was the usual one. 'J'he following lines were photo- 
grapl ied in slit less spectroscopes, and undoubtedly belong to the 
corona : VV. L. 3987 ; 4086 ; 4217 ; 4231 ; 4240 ; 4280 ; 448^1 ; 
5303 (the last number is the wave-length of the green coronium 
lino). All of these have been seen in slit spectroscopes also. It is 
possible that tw^o lines observed by Young in 1S69, namely, W. L. 
(Angstrom) 5450 and 5570, should be added to the list of un- 
doubted coronal lines. It is not likely that helium or hydrogen 
or calcium vapour forms part of the corona. The w'ave-lengths 
of some 700 lines belonging to the chromosphere and prominences 
were determined by the British parties. 

The eclipse of August 9, 1S96, was total in Norway, Novaya 
Zemlya and Ja4)an. The day was veiy unfavourable as to 
weather, but good photographs of the corona were obtained by 
Russian parties in Siberia and I^pland. Shackclton, in Novaya 
2^mlya, with a prismatic camera obtained a photograph of the 
reversing-laycr at the beginning of totality. This photograph 
completely confirms Young’s discovery, and shows the promi- 
nent Fraunhofer lines bright, the bright lines of the chromosphere 
s|M;ctrum being especially conspicuous. 

At the solar eclipse of January 22, 1898, the shadow of the 
moon traversed India from the western coast to the Himalaya. 
The duration of totality was about 2 m. The eclipse was very 
fully observed, more than 100 negatives of the corona being 
secured. The equatorial extension of the visible corona was short 
and faint, and ti\e invi.siblc (spectroscopic) corona was also very 


faint. I’he spectrum of the reversing-laycr was successfully 
photographed ; one set of negatives shows the polarization of one 
of the longest streamers of the corona, and proves the presence of 
dust particles reflecting solar light. The bright-line spectrum of 
hydrogen in the chromosphere was followed to the thirtieth point 
of the series, and the wave-lengths were shown to agree closely 
with Balmcr’s formula (see Specttroscopy). The wave-length of 
coronium was found to be 5303 (not 5317 as previously supposed), 
and the brightness of the corona was measured. E. W. Maunder 
made the curious observation of coronal matter enveloping a 
prominence in the form of a hood. 

Observations of the eclipse of May 28, 1900, were favoured in a 
remarkable degree by the alwence of clouds. The photographs of 
the corona obtained by W. W. Campbell extended four diameters 
of the sun on the west side. 'Fhe sun’s edge was photographed 
with an objective-prism spectrograph composed of two 60° 
prisms in front of a telescope of 2 in. aperture and 60 in. focus. 
A fine photograph, 6 in. long, of the bright- and dark-line spectra 
of the sun’s edge at the end of totality w'as thus obtained. It 
shows 600 bright lines sharply in focus besides the dark-line 
spectrum, to which the bright lines gave way as the sun re- 
appeared. The coronal material radiating the green light was 
found to be markedly heaped up in the sun-spot regions. No 
dark lines were found in the spectrum of the inner corona. G. K. 
Hale and E. B. Frost also photographed the cfimbined brighl- 
and dark-lirie spectra of the solar cusps at the instants before and 
after totality. On one photograph showing no dark lines 70 
bright lines could be measured between 4070 and .4340. C)n 
another were 70 bright lines between and TLy. On a third 
were 266 bright lines between 4026 and /1381, and some dark 
lines. These, lines show a m.arked dissimilarity from the solar 
spt?cl.riim. (S. N.) 

The eclipse of May i8, 1901, was ol.>servable in Mauritius with 
3.] minutes of totality, and in Sumatra wu’th 6.1 minutes. Un- 
fortunately there was cloudy weather in Sumatra, which at some 
stations prevented observations entirely and at others neutralized 
the advantages promised by the long duration of totality. I’hus 
spectroscopic observations for the detection of motion of the 
corona, for which the long totality gave a special opportunity, 
failed owing to cloud ; and the search for in Lra- Mercurial planets 
had only n negative result, though stars down to magnitude 8-8 
were photographed on the plates. But though no particular step 
in advance was taken, successful records of the eclipse were 
obtained, which will enable comparison to be made with other 
eclipses and will contribute their share to the discussion of the 
whole series. These include photographs of the corona, showing 
that it was of the sun-spot minimum type, and avaikdile for 
measures of its lirightness ; photognijdis of the spectra of the 
chromosphere and corona which are of tla? same general character 
as those obtained at previous eclipses ; photographs showing the 
polarization of the corona, available for quantitative measures of 
polarization at dilTerent points. Photographs of the spectrum 
()f the outer corona taken liy the Ia(*k Observatory party show a 
strong Fraunhofer dark -line spectrum, cfinsistcnt wit h the view' 
that the light is reflf^oted sunlight. At Mauritius there was no 
cloud, but the definition was poor. Successful photographs of 
the corona were obtained for comparison with tliose taken in 
Sumatra one and a half hours later, but notliing of great interest 
was revealed by the comparison. 

The eclipse of August 30, 1905, offered a duration of 3J minutes 
in Spain, the track running from Lal^rador through Spain to 
North .Africa, and affording excellent opportunities for observers, 
who flocked to the central line in great numbers. Unfortunately 
it was cloudy in I^abrador, so that the special advantages of the 
long line of possible stations were lost. Exceptionally good 
weather conditions were enjoyed in Algeria and Tunisia, and full 
advantage W'as taken of them by H. F. Newall, C. Trepied and 
others at Guelma, by the party from Greenwich and G. Bigourdan 
at Sfax. That G. Newall’s spectroscopic photographs for rotation 
of the corona again gave no result is a clear indication of the 
faintness of the corona at 3' from the limb ; but F. W. Dyson at 
Sfax obtained two new lines at 5536 and 5117 in the spectrum 
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of the corona ; and a very large number of photographs of the 
corona (including many in polarized light on several different 
plans), of its spectrum, and of the spectrum of the chromosphere, 
were obtained by the various parties, which will afford copious 
material for discussion. Newall also obtained a polarized 
spectrum of the corona. Altogether no less than eighty stations 
were occupied. There were English, American, Russian ami 
German observers in Egypt ; English and French in Algeria and 
Tunisia ; English in Majorca ; observers of almost all nation- 
alities in Spain ; and English and American in labrador. In 
Egypt the weather was bright, though the sun was low ; in 
Majorca and Spain there were local clouds. Consequently many 
observations, in addition to those in Lai)rador, were lost, notably 
the special spectroscopic observations undertaken by Evershed 
on the northern limit of totality, and the observations of radia- 
tion undertaken by H. L. Callcndar. A search for intra-Mercurial 
planets was conducted on an elaborate plan, with similar batteries 
of telescopes, in Egypt, Spain and I^iibrador, by three parties 
from the Lick Observatory, but the ex amination of the plates 
showed nothing nc^teworthy. Pending discussion of the greater 
part of the material, some interesting preliminary results were 
published in 1906 by the French observers. C. E. 11 . Bourget 
and Montangerand conclude that there is a marked division of 
the chromosphere into two regions or shells, a lower or “reversing- 
layer,’’ extending only 1" from the limb, and a chromospheric 
lay(T cxt(mding to 3" or 4" ; and that the coronal light contains 
less blue and violet, but more green and yellow, than sunlight ; 
while Fabry, by visual methods, obtained measures of the total 
and intrinsic intensity of the light from the corona closely con- 
firming recent photographic observations, finding the total 
brightness about equal to that of th(? full moon, and the intrinsic 
brightness at 5' from the limb about one quarter of that of the 
full moon. (H. H. T.) 

11 . Eclipses of the Moon, 

'Phe pliysical phenomena attending eclipses of the moon are no 
longer of a high order of interest eitht?r to the layman or scientific 
observer. A brief statement of them and their causes will there- 
fore be sufficient. An observer w'atching such an eclipse from 
the moon would see the earth, which has nearly four times the 
apparent diameter of the sun, impinging on the sun\s disk and 
.slowly hiding it. The phenomenon would be quite similar to 
that of an eclipse of the sun .seen from the earth, until the sun was 
completely covered. During the progress of this |)artial eclipse 
the moon would be passing into the earth’s penumbra. As the 
moment of total obscuration approached, a red band of light 
would ray)idly form in the neighbourhood of the disap[K;aring 
limb of the sun, and gradually extend around the earth. This 
would arise from the refraction of tlie sun’s light by the earth's 
aLnosphere, and the absorption of its blue rays. When the light 
of the sun was completely hidden, a reddish ring of great brilliancy 
w'ould, owing to this cause, surround the entire dark body of the 
earth during the period of the total eclipse. 

7 ’he aspect of the moon, as seen from the earth, corresponds to 
this view from the moon. I’he fading of the moon’s light, due to 
its entrance into th(^ penumbra, is scarcely noticeable without 
direct photometric determination until near the b(‘ginning of the 
total phase. Then, as the Hmb of the moon approaches the 
earth's shadow, it bc^gins to darken. When only a small portion 
has entered into the .shadow, that portion is completely hidden. 
But, as the total phase a[)proache.s, the part of the moon’s disk 
immersed in the penumbra Ijccomcs visible by a reddish coppery 
light -that of the sun refracted through the lower |)arts «)f the 
earth’s atmosphere. The brightness of this illumination is 
different in different eclipses, a circumstance which may be 
attributed to the greater or less degree of cloudiness in those 
regions of the earth’s atmosphere through which the light of the 
sun passes in order to reach the moon. 1 Ls colour is due to absorp- 
tion in passing through the earth’s atmosphere. 

III. Laws and Cycles of Recurrences of Eclipses of the Sun 
and Moon. 

It has been known since remote antiquity that eclipses occur 


in cycles. These cycles are known now to be determined 
principally by the motion of the moon’s node and the relations 
between the revolutions of the earth round the sun and the moon 
round the earth. 

Owing to the inclination of the moon’s orbit to the plane of the 
ecliptic, an eclipse of tlie sun can occur only when the Con- 
junction of the sun and moon takes place within about 
16® of one of the nodes of the moon’s orbit. The 
eclipse can be total only within about it° of the node. 

An eclipse of the moon can occur only when the line sim-moon- 
earlh makes an angle less than about j with the line of nodes ; 
and the eclipse can be total only within about 8'’ of the node, 
the average limiting distances varying i** or 2^ according to the 
circumstances. These conditions being understood, the cycles 
of recurrence of eclipses of (hither kind can be worked out geo- 
metrically from the mean motions of the sun, moon, node and 
perigee by the aid of geometric conc(!ptions showm in their 
simplest form in fig. 4. HcTe E is the earth, at the centre of 
a circle representing the mean orbit of the moon around it. 
MN is the line of nodes which is 
moving in the retrograde direction 
from N towards Sj, at a rate of 
al>out i9‘3“ in a year, making a 
complete revolution in 18 -6 years. 

Let the sun at the moment of 
some new moon be in tlie line 
ES,, continued. If the angle 
NESj is less than 16° tlicre will 
probably be an eclipse of the sun, 
which may be central if the angle is less than tt°. Let the next 
new moon take place in the line ES^, a month later. The mean 
value of the angle S, ES., is about 29” ; but as the notle N has 
moved towards S, about: i -4” during the interval, the sum of the 
angles NES, and Nl^S., will be somewhat greater than SiF.S., 
by about i*6". The resiill is that if these two angles are nearly 
e(]ual there may be two small partial eclipses of the sun, after 
which no more can occur until, by the annual revoltil ion of the 
earth, the direction of the sun approaches the opf)osit(^ line of 
nodes luM, nearly six months later. The result is that there 
arc in the course of any one year two “ e(dipse seasons each of 
about one month in duration, in which at least one eclipse of 
the sun, or possibly two .small partial eclipses, may occur. One 
eclipse of the moon will generally, but not always, occur during 
a season. 

Owing tf) the retrograde motion of the node the direction ES 
of the sun returns to the node at the end of oLoiit 347 da vs, 
so that a third eclipse scas(»n may commtmce bedoni the end of v. 
year. In this way there is a possible but very rare niaxirniim 
of five eclipses of the sun in a year. Owing to the motion of the 
line of nodes each eclipse si^asoii occurs about 19 days earlier in 
the year than it did the year before. Another conclusion from 
the greater eclipse limit for the sun than for the moon is that in 
the long run eclipses of the sun, as regards the earth generally, 
occur oftener than those of t he moon. I’ut as any ecli[)se of the 
sun is visible only from a limited region of the earth’s surface, 
while oncof the moon may be screnfrorn an entire hemisphen*,rn()re 
eclipses of the moon are visible at any one place than r)f the sun. 

li, starting with a conjunction along some line lOS,, wo murk 
by radial lines from E the successive conjunctions year after 
year, we shall find that at tlie end of 18 years and about 1 1 days 
the 223rd conjunction will fall once more very near the line ES,, 
the angle NES, being about 24' greater than be.fore. Successive 
eclipses will then occur very nearly in the same order as tlu:y 
did 18 years and 1 1 days before. This period of recurrence 
has been known from remote antiquity and is called the Saras, 
What is most remarkable in this period is that in addition to 
the distance from the node being nearly tlie same as before, 
the longitude of the sun increases by only 11^ and the distance 
of the moon from its perigee has changed less than 3*. The result 
of this approach to coincidence is that the recurring eclip.se will 
generally be of the same kind • total, annular or partial — 
through a number of successive periods. 
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To see the law of recurrence of corresponding eclipses in the ! owing to the generally doubtful character of the records per- 


successive periods let us suppose the line of conjunction ES, to 
be that at which there is a very small eclipse, visible only in high 
northern or southern latitudes. At the end of i8 years ii days 
a second eclipse will occur along a line nearly half a degree nearer 
EN, the line of nodes. The successive eclipses will occur at the 
same interval through about ten periods, or 180 years, when the 
line of conjunction will pass within 11^ of EN. Then the eclipse 
w'ill be central, whether annular or total depending on circum- 
stances : in the first one the central lines will pass only over 
the polar regions ; but in successive eclipses of the series it will 
pass nearer and nearer to the equator until the conjunction line 
coincides with the node. The path of centrality will then cross 
in the equatorial region. During 22 or 23 more recurrences the 
path will continually approach to the opposite pole and finally 
k*ave the earth entirely. The entire number of central eclipses 
in any one series will generally be about forty-five. Then a 
series of continually diminishing partial eclipses will go on for 
about ten periods more. The whole series of eclipses will tliere- 
fore extend through alxiut sixty-five periods ; and interval of 
time of about twelve hundred years. 

Another remarkable eclipse period recurs at the end of 358 
lunations. At the end of this period the line of mean conjunction 
ESi fulls so near its former position relative to the node that we 
find each central eclipse visible in our time to be one of an 
unbroken series extending from the earliest historic times to 
the present, at intervals equal to the length of the period. The 
recurring eclipses in this period do not, however, have the 
remarkable similarity of those belonging to the Saros, but may 
differ to any extent, owing to the different positions of the line 
of conjunction with respect to the moon’s perigee. Moreover, 
they recur alternately at the ascending and descending node. 
The length of the period is 10,571*95 days, or 29 Julian years 
less 20*3 days. Hence 18 periods make 521 years, so that at the 
end of this time each eclijise rec'iirs on or about tiie same day of 
the year. As an example of this series, starting from the eclipse 
of Nineveh, June 15, 763 n.(\, recorded on the Assyrian tablets, 
we find eclipses on May 27, 734 n.c., May 7, 705 n.c., and so on 
in an urdiroken scries to 1843, 1872 and 1901, the last Ixdng the 
93rd of the scries. Those at the ends of the 521-ycar intervals 
occurred on June 15, O.S., of each of the years 763, 242 ii.c., 
A.11. 280, 801, 1322 and 1843. As the lunar perigee moves 
through 242 4° in a period, the eclipses will vary from total to 
annular, but at the end of 3 periods the perigee is only 7*1’^ 
in advance of its original position relative to the node. Hence j 
in a series including every third eclipse the eclipses will be of Uie \ 
same character through a thousand years or more. Thus the j 
eclipses of 1467, 1554, 1640, 1727, 1814, 1901, 1988, &c., are total. ; 

i 

IV. Chronological Lists oj Eclipses oj the Suft, j 

The follow'ing is a brief chronological enumeration of those j 
total eclipses of the sun which are of interest, either from their i 
historic celebrity or the nature of the conclusions 1 
^l^rived from them. In numbering the years before ! 
the Christian era the astronomical nomenclature is j 
used, in which the number of the year is one less than that used ! 
by the chronologists. The Chinese eclipses are passed over, ! 


taming to them. 

- 10^)9 June 20 and —1062 July 31 ; total eclipses recorded at 
Babylon. 

-762, June 14 ; a total eclipse recorded at Nineveh. Computa- 
tion from the modern tables shows that the ])ath of totality passed 
alK>ut 100 m. or more north of Ninev(?li. 

--647, April (i\ total eclipse at or near Thasos, mentioned by 
Archilochus. 

- 384, May 28 ; the celebrated eclipse of Thales. For an account 
of this (?cli])se see Thalks. 

” 556. May 19, the eclipse of I.arissa. The modem tables .sliow 
that the eclipse was not total at Larissa, and the connexion of the 
classical record with the eclipse is doubtful. 

430, August 3 ; eclipse mentioned by I'hucydidcs, but not total 
by the tables. 

- 39‘). J nne 21 ; eclipse of Ennius. Totality occurred immediately 
after sunset at Rome. The identity of this eclipse is doubtful. 

- 309, August 14 ; cclipst? of Agathocles. This eclipse would be 
one of the most valuable for testing the tables of the moon, but for 
an uncertainty as to the location of Agathocles, who, at the time of 
the occurrence, was at sea on a voyage from Syracuse to ('artliage. 

F. K. Ciinzcl {Spttzieller Kamm der Finsiernisse) has collected a 
gr<?at number of passages from chissical authors supposed to refer to 
eclipses of the sun or moon, but tin? diflicully of identifying the 
phenomenon is frequently such as to justify great doubt as to the 
conclusions. In a few cases no ee]i3)Ke corresiwniding to Ihi? descrip- 
tion can be found by our modem table to have occurred, and in 
others the latitude of interpretation and the uncertainty of the date 
are so wide that the eclipse cannot be identified. 

Of mt*dieval eclipses we mention only the dates of tliose visible in 
England, referring for details to the works mentioned in the biblio- 
graphy. The l(;lter C following a date shows tliat the eclipse^ is 
mentioned in the Anglo-Saxon Chronicles. The dates in (lueslion 
arc : 

A.D. 538. February 15. (\ (partial), a.d. 878, October 29, C. 

540, June 12, C. (partial). 885, June 15. 

504. July 23. 1023, Jannaiy 24. 

603, August 12. 1133. August 1, C. 

^ 39 * Sc’ptemlwr 3. 1140, March 20, ('. 

May 1, C. 1185. May 1, C. 

733, August 14 (annular), 1191, June 23, ('. (aumilar). 

764, June 4 (annular). 1330, July 16. 

Besides these, the tables .show that the shadow of the moon 
passed over some jmrt of the British Islamls on 1*124, June 26; 
^433. Juni^^ 17; 1598, March 0; 1652, April 8; 1715, May 2; 
1724, May 22. Of these the eclipse of 1715 is notable for the careful 
observations made in England, and ].)ublislicd by Halley in the 
Philosophical Transactions. The next dates are 1927, June 20, when 
a barely total eclijise will be seen soon after sunrise in the iiorlhem 
counties near the Scottish border, aiul J99 v». August 11, when tin? 
moon's shadow will graze England a1. Land's End. 

We give below, in tabular form, a list of the principal total 
eclipses during the 19th and 20th centuries, omitting a few visible 
only in the extreme polar regions, and some others of which the 
duration is very short. Tine first column gives the civil date of the 
point on the earth’s surface at which the eclipse is central at noon. 
The next two columns give the position of this point to the nearest 
degree. The fourth column shows the Greenwich astronomical 
time of conjunction in longitude. The next column gives the 
duration of the total phase at the noon-point ; this is sometimes 
o*i' less than the absolutely greatest duration at any point. 
Next is given the node near which the eclipse occurs ; and then 
the number in the Saros. Corresponding eclipses at intervals 
of 18 y. n d. have the same number, and occur near the same 
node of the noon, which is indicated in the next column. 
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1 

Diiti; at 
Noon-]\»int. 

Point where 
Central at 
Noon. 

Greenwich 
M.T. of con- 
junction in 
Longitude. 

Piiralion 

of 

Totality. 

Node. 

Series. 

Regions Swept by Shadow. 



Long. 

(/. 

h. 

m. 

ill. 




1821, Mar. 4 

8S. 

96 F. 

3 

17 

.50 

4*3 

Asc:. 

1 

Indian and I*acihc Oceans. 

1822, Aijff. 16 

3 ^ 

176 W. 

j6 

IT 

22 

1-4 

1 >es<.\ 

2 

Australia, I’acilic Ocean. 

1824, June 2<i 

47 N- 

173 VV. 

26 

II 

43 

4*4 

Pesc,'.. 

3 

Facilic Ocean, Japan, China. 

1825, Poe. 9 

9 N. 

1 27 \V. 

9 

8 

27 

1-.5 

Asc. 

4 

Facitic Ocean, Mir.\ico. 

1828, April 14 

18 N. 

39 K. 

L3 

2T 

t8 

0-3 

Pesc. 

5 

Northern Africa, India. 

1829. April 3 

32 S. 

1 49 W. 

3 

TO 

24 

4*1 

Pesc. 

6 

Soiitli Faciiic (V,can. 

t8;v 2. July 27 

24 N . 

28 W. 

27 

2 

2 

6-8 

Asc. 

7 

VWst Indies and across Central Africa. 

T833. July 17 
1834, Nov. 30 

78 N. 

7(1 P!). 

16 

19 

16 

3*5 

Asc. 

8 

North-eastern Asia and Folar Regions. 

40 N. 

loi \V. 

3« 

6 

48 

1*9 

Pesc. 

9 

Southern and W’L\stern United States. 

1835, Nov. 20 

10 S. 

20 li. 

19 

22 

3» 

4*6 

1 >e.sc. 

10 

Central .\frica, Madagascar 

1839, Mar. 15 

6 S. 

31 W. 

^5 

2 

*4 

4*4 

.‘Vsc. 

1 

South America, Africa. PIgypt. 

1840, A up. 27 

.34 S. 

72 K. 

26 

18 

45 

1*6 

J )esc. 

2 

Africa, Madagascar, Indian Ocean. 

1842, July 8 

31 N. 

77 li- 

7 

19 

2 

4-T 

Pesc. 

3 

Spain, I' ranee, Russia to China, and Pacific Ocean. 

1S43. Pee. 21 

8 N. 

102 1£. 

20 

T7 

lO 

1-6 

Asc. 

4 

Indian and North J’acilic Oceans and India. 

1S46. April 25 

23 N. 

75 

25 

4 

40 

0*9 

I )e.sc. 

5 

Mexico, VV^st Indies. Africa. 

1847, April IS 

2.1 S. 

90 Jl. 

14 

18 

22 

4*7 

Pesc. 

6 

Indian Ocean. Australia. 

1850, Aiij*. 7 

18 N. 

142 W. 

7 

9 

34 

6*8 

.Asc. 

7 

Facific (.)ce:iii. 

1851, luly 28 

70 N. 

.34 W. 

28 

2 

41 

37 

Asc. 

8 

Scandinavia, lUissia and North America. 

1852. Pec. 11 

37 N- 

127 K. 

10 

J5 

32 

2*0 

1 )t‘SC. 

9 

(3iina, Facific Ocean. 

1837. Mar. 25 

4S. 

T55W. 

25 

in 

.4^‘ 

4*5 

Asc. 

1 

Facific Ocean, Mexico. 

1858. Sept. 7 

33 5^' 

.11 \V. 

7 

2 

i("» 

1-7 

Pe.se. 

2 

Fern, South Hrazil. Uniguav. 

18O0, ]uly 18 

56 N. 

31 \V. 

18 

2 

21 

37 

P(‘SC. 


Hritish America, France, Egypt. 

i8()i, Pee. 3T 

i)j\. 

29 \v. 

3^ 

1 

55 

1-8 

A.sc. 

4 

('aribbean Sea lo North Afrien. 

186.^. M:iv 6 

32 N. 

<73 P- 

.5 

12 

14 

1-4 

Tlfsc. 

5 

IV'icihc Ocean. 

i8f>5. Ajiril 2s 

16 s. 

30 w. 

25 

2 

13 

5-3 

Peso. 

6 

Ttrazil to Ct'iilral Africa. 

i8(>8. .Aiuj. 18 

10 N. 

103 F.. 

17 

^7 

1 2 

6-8 

Asc. 

7 

India to f’acilic Ocean. 

t 8 ^i 9 . Auk. 7 

61 N. 

143 W. 

7 

10 

8 

3-8 

Asc. 

8 

Uni Led States and Ala.^ka. 

1870. Pec. 22 

3(1 N. 

.5W. 

22 

0 

19 

2-1 

I )esc. 

9 

(bbraltar. Northern Africa, Sicilv. 

1871. Pee. 12 

12 S. 

]i8p:. 

11 

16 

2 

4*4 

Pesc. 

10 

Southern India, NoiIIumit Australia. 

187.*). April 6 

2 S. 

83 F.. 

5 

18 

3^' 

47 

Asc. 

1 

Indian Ocean, Siam, Faciiic. 

1876, .Se])L 17 

.3.3 S. 

1 56 V\'. 

17 

9 

.5-1 

1*8 

I >esc. 

2 

Facific Oc:<*an. 

1878, July 29 

(.)<) N. 

I39\V. 

29 

9 

40 

3.2 

Pesc. 

3 

United Stall's and ('anadji. 

1S80. [;ui. 11 

JO N. 

160 VV. 

1 1 

lo 

40 

3*1 

2-1 

Asc. 

4 

Faciiic Ocean, California. 

1SS2. Mm,v 17 

3 ^i N- 

63 F.. 

16 

19 

1-8 

P«sc. 

.5 

Egypt. Central Asia, China. 

188 Mil V 6 

9S. 

1.17 W. 

f\ 

9 

5« 

9-0 

Pesc. 

(■» 

Facific Ocean, Caroline Islands. 

1886, Aug. 29 

3N. 

1.4 VV. 

2<) 

0 

51 

6*6 

Asc. 

7 

South AiiK'ric.'i., Central Atrica. 

1887, .'\uK. 19 

53 N. 

102 E. 

j8 

^7 

«) 

39 

3-» 

A.sc. 

8 

Northern Eiiio|)e, Siberia, Japan. 

1889, Jjin. 1 

.37 

I i8 W. 

I 

8 

2-2 

I )e.sc. 

9 

California, Oregon. British Aiiu'rica. 

1889, l>ec. 22 

12 S. 

13 W. 

22 

0 

52 

4*2 1 

Pesc. 

1*) 

('cMitrai Africa and South Ain(;rica. 

1893. April 

1 S. 

37 

T(> 

2 

35 

4 *8 

Asc. 

1 

V^'iu'zuela to West Africa. 

j 8()4. Sc])t. 29 

.34 S. 

86 E. 

28 

*7 

43 

t8 

J)(‘SC. 

2 

Last .Africa, Indian f)cean. 

189(1, Aug. 9 

(>3 N. 

1 1 2 P). 

8 

'7 

2 

2-7 

Pesc. 

3 

North JCuroi>i‘, Siberia. Japan. 

1898. Jail. 22 

13 N. 

(»9 F. 

21 

19 

24 

2*3 

A.sc. 

4 

East. Africa. India, ('hina. 

jt^oo, Alay 28 

45 N- 

45 W. 

28 

2 

5“ 

2*1 

Pesc. 

5 

Uiiitt'd States, .Spain, North Africa. 

1901. M;iy 18 

2 S. 

97 F. 

^7 

*7 

3« 

^>•5 

Pesc. 

6 

Sumatra, liornco. 

1904, Sept. 9 

.*)S. 

«33W. 

9 

8 

43 

6..1 

Asc. 

7 

1 Pacific Occ'an. 

1005, Aug. 3ti 

45>>’- 

12 VV. 

.40 

1 

13 

3-« 

A‘h:. 

8 

Cnna.da, Spain. Noitli Africa. 

1907. Jan. i.| 

3 ‘i N- 

8(, J-:. 

13 

17 

57 ; 

2-3 

Pesc. 

9 

Russia., Central Asia. 

1908. jail. 3 

12 S. 

143 VV. 

3 


44 

4*2 

Pesc. 

JO 

I’acific Ocean. 

191 1. .\]inl 28 

I s. 

J 55 w. 

28 

10 

2(» 

5*‘» 

Asc. 

1 

A list ralia. I \jlyn«*sia , 

1912. Oct. 10 

.3.‘> S. 

.33 w. 

To 

1 

41 

1-8 

Pesc. 

2 

('olornbia. licu.'idor, Brazil. 

H)i4, Aug. 2J 

71 N. 

2 E. 

21 

0 

27 1 

2*1 

Pesc. 

3 

Scandinavia. Rii.ssia, Asia Minor. 

19 1 Pel). 3 

i() N. 

62 VV. 

3 

4 

(J 

2*5 

Asc. 

4 

Faciiic Ocean. Venezuela., West Indies. 

19 >8, June 8 

31 N. 

1 32 vv\ 

8 

lo 

3 

2’ 4 

1 )esc. 

5 

Mrilish ('olumbia. Dnilisl Slates. 

J9!9» May 29 

*.iN. 

18 VV. 

29 

J 

12 

6*9 

Pesc. 

(1 

Fern, Brazil. Central Africa. 

1922, Sept. 21 

12 S. 

TO() P'. 

20 

i(> 

3« 

6-1 

Asc. 

7 

East Africa, Australia.. 

; 192.3, Se])t. JO 

38 N. 

128 VV. 

JO 

8 

53 


.Asc. 

8 j 

('alifornia., Mexico. Central .America.. 

j 192)). Jan. 24 

42 N. 

44 W. 

24 

2 

49 

2-4 

1 )esc. 

<» 

United Stales. 

j iy)2(y, Jan. 14 

10 S. 

82 K. 

13 

18 

35 

4-2 

I H*.sc. 

10 

East Africa, Sumatra, J’hilippiiies. 

1927, June 29 

' 78 N. 

84 E. 

28 

18 

32 

0.7 

Asc:. 

11 ! 

Paigland, Scotland, Sf.andiiiav'ia. 

1929, May 9 

I S. 

89 E. 

8 

18 

8 

5*' 

Asc. 

1 

Sumatra. Malacca. Fhilippines. 

1930, Oct. 21 

.36 s. 

1.55 W. 

21 

<} 

47 

I -9 

1 >l?.SC. 

2 

Facific Ocean. I’atagoiiia. 

1932, .Aug. 31 

78 N. 

io»j VV. 

31 

7 

55 

‘■5 

Pl.*.SC. 

3 

('anada. 

1934, Fell. 14 

19 N 

t68 E. 

13 

12 

44 

2*7 

Asc. 

4 

Borneo, (’elebi.*s 

J93<'». June 19 


TOT F.. 

18 

17 

15 

2*5 

De.sc. 

5 

(ireecc? to Central Asia and Japan. 

19.37. Jn*^u 8 

io N. 

T 3 1 VV\ 

8 

8 

43 

7*1 

P(!SC. 

6 

F’aritic Ocean, I’erii. ] 

1940, bet. I 

19 s. 

Ki VV. 

I 

0 

42 

5*7 

Asc. 

7 

Colombia, Brazil, Soiitli Africa. 

1941, Sept. 21 

30 N. 

1 14 e;. 

20 

i(» 

39 

3*3 

Asc. 

1 8 

(.'entral Asia, (.3iina, Facific Ocean. 

1943, 4 

47^. 

1 76 VV, 

4 

TI 

31 

2*5 

Pesc. 

9 

China, Alaska. 

19.47, May 20 

2 s. 

23 W'. 

20 

T 

44 

5*2 

Asc. 

1 

Argentina, Faragiiay. ('entral Africa. 

1948, Nov. I 

37 S. 

82 li. 

31 

18 

3 

1-9 

1 >est:. 

2 

Central .Africa, Congo. 

T952, E'ch. 23 

22 N. 

39 P- 

24 

21 

T7 

3'‘* 

.Asc, 

4 

Nubia, Persia, Siberia. 

1954. June 30 

62 N. 

5 W. 

3» 

0 

27 

2-5 

I )esc. 

5 

('anada, Scandinaxia, Russia, Persia. 

1935. 3 line 20 

13 N. 

n7F. 

19 

16 

12 

7-2 

1 >e.sc. 

h 

C.eylon. Siam Philippines. 

1938. Oct. 12 1 

20 s. 

1.39 VV. 

12 

8 

52 

5-2 

Asc. 

7 

t'liile, Argentina. 

1939, Oct. 2 

23 N. 

6 V\'. 

2 

0 

32 

3*“ 

Asc. 

8 

Canarii-s. ('entral Africa. 

1991, Feb. 13 

.53 N. 

53 K. 

J4 

20 

1 1 

2-6 

1 )esc. 


France. Italy, Austria. Siberia. 

1962. Feb. 3 

4S. 

179 E. 

4 

12 

1 J 

4*1 

Pesc. 

10 

New (iiiitica. 

1963, July 20 

62 X. 

1 2(> VV. 

20 

8 

43 

1*5 

•Asc. 

1 1 

Alaska, Hudson’s Bay Territory. 

I9f»3. May 30 | 

4S. 

1.47 VV- 


9 

14 i 

.5*3 

Asc. 

I 

Pacific Ocean. 

19(16. Nov. 12 I 

38 S. 

43 VV. 

1 2 

2 

27 : 

1-9 

I )esc. 

2 

Boli^'ia, .Argentina. Brazil. 

1970, Mar. 7 1 

25 N. 

88 VV. 

7 

5 

43 i 

3*3 

y\sc. 

4 

Mexico. Georgia, ? I'loriila. 
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TViint wlion? 

Greenwich 

Durcition 


Datr at 
Noon- Point. 

Central at 
Noon. 

M. 1 . of con- 
j unction in 
r.onRilude. 

of 

lotality. 

Node. 

i 


Uit. 

l-ong. 

d. 

h. 

fn. 

m. 


1<)72, July 

10 

67 N. 

1 1 1 w. 

10 

7 

40 

2-7 

De-st. 


.30 

T9 

r. E. 

29 

23 

39 

7-2 

Dcsc. 

1974. June 

20 

32 S. 

107 E. 

19 

lO 

5b 

5-3 

T>e.sc. 

i 97^>, Oct. 

23 

31 S. 

W E. 

22 

17 

IC) 

4-9 

Asc. 

1077, 

J 2 

T(» N. 

127 w. 

12 

8 

31 

2-8 

Asc. 

1979. 

26 

61 N. 

77 W. 

2O 

4 

47 

27 

Dose. 

1980, I'Vb. 

16 

1 N. 

4»E. 

«5 

2t) 

52 

4*3 

Dcsc. 

1 1981, July 31 

54 

127 E. 

3» 

15 

53 

2*2 

Asc. 

1983, |une 

11 

7S. 

Ill E. 

10 

10 

38 

5*4 

Asc. 

1984, Nov. 

22 

39 S. 

T70 W. 

22 

10 

5« 

2*1 

I)e.sc. 

1987, Mar. 

2 C) 

17 s. 

6 W. 

29 

0 

45 

‘>•3 

Asc. 

1988. Mar. 

18 

28 N. 

146 E. 

^7 

21 

14 

3 

4-0 

Asc. 

1990, julv 

22 

72 N. 

142 E. 

14 

54 

2*(> 

lH‘sc. 

1991. July 

11 

22 N. 

105 W. 

II 

7 

6 

7-1 

Dose. 

1992, jiinc 


20 S. 

3 W. 


u 

19 

5*4 

1 )csc. 

i<)94. Nov. 

3 

3OS. 

31 W. 

3 

T 

3b 

4-0 

.Asc. 

1995, Dei. 

2-1 

t TO N. 

1 TO F.. 

23 

TO 

37 

2*4 

Asc. 

1997, *Mar. 

9 

71 N. 

154 R. 

8 

13 

K) 

2-8 

Dcsc. 

Ftrli. 

26 

0 N. : 

; 8 1 w. 

2^) 

.5 

27 

4-4 

1 )e.sc. 

Aug. 

1 J 

40 N. 1 

t8 F.. 

TO 

23 

8 


Asc. 


Recurrence of Remarkable Eclipses, 

From the property of the Saros it follows that eclipses remark- 
able for their duration, or other circumstances depending on the 
relative positions of the sun and moon, occur at intervals of one 
saros (i8 y. 1 1 d.). Of interest in this connexion is the recurrence 
of total eclipses rcmarkahlc for their duration. The absolute 
maximum duration of a total eclipse is about 7' 30" ; but no 
actual ef^lipse can be expected to reach this duration. Tliostr 
which will come nearest to the maximum during the next 500 
years belong to the series numbered 4 and 6 and in the list which 
j)reced(!S. 'Fhese occurring in the years 1937, 1955, cSL'c., will 
ultimately ffill little more tlmn 20* below the maximum. But 
the series 4, though not now remarkable in this respect, will 
be<H)me so in the future, reaching in the eclipse of June 25, 2150, 
a duration (jf alxmt 7' .15" and on July 5, 2168, a duration of 
7' 28", th(^ longt?st in human history. The first of these will pass 
over the Pacific Ocean ; the second over the southern part of the 
Indian Ocean near Madras. 

All the national annual Kphemeridcs contain elements of the 
cclij)ses of the sun occurring during the year. Those of Phigland, ■ 
America and I'Vance also give maps showing the path of the • 
central line, if any, over the earth's surface ; the lines of eclipse \ 
beginning and ending at sunri.se, \x., and the outlines of the | 
.shadow from hour to hour. By the aid of the latter the time 
at which an ecli[)se begins or ends at any point can be determined 
by inspection or measurement within a few minutes. 

V. Methods of computing Eclipses of the Sun, 

The complet e computation of the circumstances of an eclipse ah 
initio refill ires three distinct processes. The geocentric position 
of the sun and moon liave first to be computed from j 
o/c^/pMs. tiibles of the motions of those bodies. The second j 
step is to compute cerUiin elements of the eclipse from j 
these geocentric positions. The? third step is from these elements j 
to compute the circumstances of the eclipse for the earth generally i 
or for any given place on its surface. The national Astronomical i 
ir.phemerides, or “ Nautical Almanacs,” give in full the geocentric : 
positions of the sun and moon from at least the early part of the : 
19th century to an epoch three years in advance of the date of . 
publication. It is therefore unnecessary to undertake the first j 
part of the computation except for dates outside the limits of the 
published ephemerides, and for many years to come even this 
computation will be unnecessary, because tables giving the 
elements of eclipses from the earliest historic periods up to the 
22nd century have been published by T. Ritter von Oppolzer 
and by Simon Newcomb. We shall therefore confine ourselves 
to a statement of the eclipse problem and of the principles on . 
wWch such tables rest. 


Sf:rie.s. Regions Swept by Shadow. 


5 N orth-East Asia. North-East America and A llantic Ocean. 

6 .South AnuTica. Africa and Atlantic Oce.'in. 

12 South-West Australia and Indian Ocean. 

7 Africa. Australia, Indian and I’acific Oceans. 

8 Venezuela, Pacific Oce£in. 

9 United States, British A mcrica. Pacific Ocean , N. Polar Sea. 

10 Afric^i, Atlantic and Indian Oceans, and India. 

11 Pacific Ocean, A.sia. 

1 Java, Atlantic Ocean. 

2 Pjicific Ocean, Patagonia. 

13 Atlantic, Equatorial .\frica, 

4 Indian and Pacific Oceans, Sumatra. 

5 Finland, North Atlantic. 

6 I’acific Ocean, Hawaii, ('irntral America. 

12 South Atlantic. 

7 I’acific Ocean, South America. 

8 Pacific and Indian Oceans. 

9 Nortli'crast Asia. Andie Sea. 

10 Pacific and Atlantic Oceans, Cemtral America. 

11 (Vntral and Soiithem Europe touching England. 

Two .systems of eclipse elements are now adopted in ilie 
ephemerides and tables ; the one, that of F. W. Be.ssel, is used 
in the I'^riglish, Amerituin and French ephemerides, the other — 
P. A. Hansen's — in the (lerman and in the eclipse tables of 
T. Ritter von Oppolzer. The two have in common certain 
geometric constructions. Ilie fundanumtiil axis of reference 
in both systems is tlu! line passing through the centres of the .sun 
and moon ; this is the common axis of the shadow cones, which 
envelop simultaneously the sun and moon us shown in figs, i, 2, 3. 
'Fhc surface of one of these cones, that of the umbra, is tangent 
to both bodies externally. This cone comes to a point at a 
distance from the moon nearly equal to that of t he earth. Within 
it the sun is wholly hicldiai hy the moon. Outside the umliral 
cone is that of the penumbra, within which the sun is partially 
hidden by the moon. The geometric condition that the two 
bodies shall appear in contact, or that the eclipse shall Iwgin or 
end at a certain moment, is that the surface of one of these 
cones shall pass through the jdacc of the ol)server at. that moment. 
Ret a plane, which we call the fundamental i)lane, pa.ss through 
the centre of the earth perpendicular to the shadow axis. On 
this plane the centre of the earth is taken as an origin of rect- 
angular co-ordinates. The axis of Z is perpendicular to the 
plane, and therefore parallid to the shadow axis ; that of Y anrl X 
lie in the plane. In these fundamental constructic^ns the two 
methods coincide. Tliev differ in the direction of the axis of V 
and X in the fundamental plane. In Bes.sel’s method, which 
we shall first describe, the intersection of the plane of the earth’s 
equator with the fundamental plane is taken as the axis of X. 
The axis of Y is perpendicular to it, the positive direction being 
tow'ards the north. The Bcsselian elements of an eclipse are 
then ; -x, y, the co-ordinates of the slaidow axis on the funda- 
mental plane ; d, the declination of that point in which the 
shadow axis intersects the celestial sphere ; /n, the Greenwich 
hour angle of this point ; /, the radius of the circle, in which the 
penumbral or outer cone intersects the fundamental plane ; 
and /', the radius of the circle in which the inner or umbral cone 
intersects this plane, taken positively when the vertex of the 
cone docs not reach the plane, so tliat the axis must be produced, 
and negatively when the vertex is beyond the plane. 

Hansen’s method differs from that of Bessel in that the 
ccliptii^ is taken as the fundamental plane instead of the equator. 
The axis of X on the fundamental plane is parallel to the plane 
of the ecliptic ; that of Y perpendicular to it. I'he other elements 
are nearly the same in the two theories. As to their relative- 
ad vantages, it may be remarked that Hansen’s co-ordinates 
follow most simply from the data of the tables, and arc necessarily 
used in eclipse tables, but that the subsequent computation is 
simpler by Bessel's method. 

Several problems are involved in the complete computation 
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of an eclipse from the elements. First, from the values of the 
latter at a given moment to determine the point, if any, at which 
the shadow-axis intersects the surface of the earth, and the 
respective outlines of the umbra and penumbra on that surface. 
Within the umbral curve the eclipse is annular or total ; outside 
of it and within the penumbral curve the eclipse is partial at 
the given moment. The penumbral line is marked from hour to 
hour on the maps given annually in the American Fphemeris. 
Second, a series of positions of the central point through the 
course of an eclipse gives us the path of the central point along 
the surface of the earth, and the envelopes of the penumbral and 
umbral curves just described arc boundaries within which a 
total, annular or partial eclipse will be visible. In particular, 
we have a certain definite point on the earth’s surface on which 
the edge of llie shadow first impinges ; this impingement 
necessarily lakes place at sunrise. Then passing from this point, 
we have a series of points on the surface at wliich the elements 
of the shadow-cone are in succession tangent to the earth's 
surface. At all those points the eclipse begins at sunrise until a 
certain limit is reached, after which, following the successive! 
elements, it ends at sunrise. At the limiting point the rim of 
the moon merely grazes that of the sun at sunrise, so that we 
may say that the eclipse l^oth begins and ends at that time. 
Of course the points we have described are also found at the 
ending of the eerlipse. There is a certain moment at which the 
shadow-axis leaves the earth at a certain point, and a series of 
moments when, the elements of the penumbral cone l)eing tangent 
to the cartli’s surface, the eclipse is ending at sunset. Three 
cases may arise in studying the passage of the outlines of the 
shadow over the earth. It may be that all the elements of tlie 
penumbral cone intersect the earth. ]n tfiis case we shall have 
l>oth a northern and a southern limit of partial e(“li]>se. In the 
second case there will be no limit on the one side except that of 
tlu! eclipse beginning or ending at sunrise or sunset. Or it may 
happen, as the third ca.se, that the shadow-axis does not intersect 
the earth at all ; the (*clipse will then not he central at jmy 
point, 1)1 It at most only partial. 

The third problem is, from the .same data, to find the circum- 
stances of an eclipse at a given place — especially the times of 
beginning and ending, or the relative positions of the sun and 
m(K)n at a given moment. Reference to the. formubie for all 
these probliMiis will h(j given in the bibliography of the subject. 

AornoKiTiivs. --'riie ricliest mine of iiil'on nation respcctiiia erlipscs 
(if tlii^ sun and moon is \\\ K. von 0 ])iM)lzrr's “ Kanon dcr Tinslrr- 
Tiiss(\” ])ublislii.*d liy tlu* Vienna Acadiuny of Sciences in the 52nd 
voliinie of its J>rnksrhi ijlrii (N'ienna, 1^X7). It contains (dements of 
all ellipses liotli of tlie sun and moon, from 1207 is.c. to a.o. 2101. a. 
j>eriod of more Ilian lliiity centuries. Ajipiriided to the tallies is 
a .s<‘ries of charts sliovving the pat.hs of all central ellipses visible 
ill the norlliern Jicmispiiere duriue, t.lu! period c-overed by llu^ table. 
'The ])oints of tlu! patli at which i lu? (rclij »:■;(’ 0(xurs, at Huiiri.se, noon 
and simsel, are laid down with i)r(vision, Vuit t.lu* interiiu'diati’ 
])oiiits arc! frcwpiently in error by scrveral liundred miles, as tlury 
\v('re not calculated, but ])roj«?cted simply l»y drawing a circli- 
through tlu? throc! ])ointH just; meiilioiied. For this reason we cannot 
inf(.!r from them tliat ;:.ti eclijise was total at any given phwu!. The 
correct patli can, howc'ver, be re;i.dily computed from the tabl(vs 
given in the work, F.<!uard Mahler's memoir, Die centraleii 
Sonnentinstemisse des 20. Jahrlnmderts " {Druksohriften, Vienna 
Academy, vol. xlix.), gives more, exact ]jaths of the central eclipses 
of the 2()th century, but no m;i])s. General tables for computing 
eclipses are Oppolzer's “Syzygientaleln fur de,ii Mond” (Fubliaitioiis 
of the A stnmuinisc he Gesellschaff.xvi.),uiu] Newcomb's, in Puhlications 
of the American Ephemcris, vol. i. part i. Of tliese, Oppolzer's are 
constructed with greater numerical accuracy and detail, while .New- 
comb's are founded on more recent a.stronomical data, and are prefer- 
able for computing ancient (.xlip.ses. F. K, (Jinzel's Spczicllcr Kanon 
(icr Sonnen- und Mondfinsiernisse (Berlin, contains. b(\sideH 

the historical researches alrt^ady numtioned, maps of the paths of 
central eclijises visible in the lands of classical antiquity from qoo 
u.c. to A.D. 500, but computed with imperfect astronomical data. 
Maguire, “Monthly Notices," E.A.S. xlv. and xlvi., has mapped the 
total solar eclipses visible in tlu^ British Tslaiids from 878 to 172.1. 
General papers of interest on the same su])ject have Ixeii juiblishcd 
by Rev. S. J. Johnson. A resume of all the obs<.',rvations on the 
physical phenomena of total s(.)lar eclipses up to J878, by A. C. 
Kanyard, is to be. found in Memoirs of the Royal Astronomical 
Society, vol. xli. A very co])ioiis developuu'nt of the computation 
of eclipses by Bessel’s method is found in W. Chauvenet’s Spherical 


and JRractkal AsUonomy, vol. i. The Theory of Eclipses, by R. 
Buchanan (T’hiladelxihia. 1904), treats the subject yet more fully. 
Hansen's method is developed in the Ahhandlimgen of the l.^ipzig 
Academy of Scieiit:es. vol. vi. (Math.-l*hys. Chusse, vol. iv.). The 
formulae of cornpuiatiou by this method are found in the introduc- 
tions to Opyiolzei 's two works cited above. (S. N.) 

ECLIPTIC, in astronomy. I'he plane of the ecliptic is that 
plane in or near which the centre of gravity of the earth and moon 
revolves round the sun. The ecliptic itself is the great circle in 
which this plane meets the celestial sphere. It is also defined, 
but not with absolute rigour, as the apparent path described by 
the sun around the celestial sphere as the earth performs its 
annual revolution. Owing to tlie action of tlie iTioon on the earth, 
as it performs its monthly revolution in an orbit slightly inclined 
to the ecliptic, the centre of the earth itself deviates from the plane 
of the ecliptic in a period ecyual to that of the nodal revolution 
of the moon. The deviation is extremely slight, its maximum 
amount ranging between 0-5'’ and o-fi". Owing to tlie action of 
the planets, especially Venus and Jupiter, on the eartli, the 
centre of gravity of tlie earth and moon dei iates liy a > et minuter 
amount, generally one or two- tenths of a second, from the plane 
of the ecliptic proper. Owing to the action of the plantTs, tlie 
position of the ecliptic is subject to a slow secular variation 
amounting, during our lime, to nearly 47'’ per century. The rate 
of this motion is slowly diminishing. 

The obliquity of the ecliptic is the angle which its plane makes 
with that of the equator. Its mean value is now about 2.^" 27'. 
The motion of the ecliptic produces a secular variation in the 
oblicjuity which is now diminishing by an amount nearly equal 
to the entire motion of the ecliptic itself. The laws of motion of 
the ecliptic and equator are stated in the articli! Pukckssion of 
THE h'QItrNOXES. 

Attemjits have been made by i.aphice and his successors to fix 
certain limits within w'hich the oblicjuity of the ecliptic shall 
always be confined. 'Hie results thus derived are, however, 
based on imperfect formulae. When the problem is considered 
in a rigorous form, it is found that no ab.solute limits can be set. 
it can, however, be shown that the obliquity ainnot vary more 
tluin two or three degrees witliin a million of years of our epoch. 

Tlu‘ foniiiila for thr. obliriuity of l.hc ecliptic, iis derived from thi! 
laws of motion of it and of tlu* equator, may be developed in a. series 
proceefling according to the ascending pow'crs of tlu! time as follows : 
W(5 put T, the time Irom 1900, reckoned in solar centuries as a unit. 
Then, 

oiilupiit y = 23” 27' 31 -- 4^*837'' T - 0 '()o85*' T- i (vooi 7*' T*. 

From this exjiression is derived the value of the oblupiilv at various 
(‘juKihs given in the following table. TIu! left-hand portion of this 
table gives the values for intervals of 5(i<) years from 2000 Ji.c. to 
A.u. 230 (J as coinjmted lioni modern (lata. I'oi dates inonr than 
three or four centuri(!S before or after 1850 the result is nec('ssarily 
unctrtiiin by one or moix tenths of a minute. a.nd is tlu-refore only 
given to o* 1 '. 

n.c. 2o(W) ; obi.-- 23® 33-5' A. 0.17110; obi. ~ 23** 28' 4 1 -(>1^ 

1500 ,, —23 32*3 1730 ,, =23 28 18*31 

1000 =23 48*9 1800 ., =-23 27 33*10 

500 —■£\ 4«5*.j 1850 .. = 23 27 3i*b8 

O ,. 23 41*7 It»nO ,, i:;23 2 y 8*2^ 

A.O. 300 ,, 23 38-0 1930 „ r 23 26 44-84 

TOOO ,, L 23 34*1 2000 „ - 23 20 21*41 

1500 ,, 23 30*3 2030 ,, - 23 23 37*99 

2000 ,. - 23 2b*4 2100 ,, =23 25 31*30 

2300 ., 23 22-5 ^ 

ECLOGITE (from Gr. c#cAoy>/, a selection), in petrology, a 
typical member of a small group of metamorphic rocks of special 
interest on account of the variety of minerals tliey contain and 
their microscopic structures and geological rclationsliips. 'I’ypic- 
iilly they coasist of pale green or nearly colourless aiigilc (ompha- 
cite), green hornblende and pink garnet. Quartz also is usually 
present in these rocks, but felspar is rare. The augite is mostly 
a variety of diopside and is only occasionally idiomorphic. The 
garnet sometimes forms good dodecahedra, but may occur as 
rounded grains, and encloses f|uarlz, rutile, kyanite, and other 
minerals ^’ery frequently. The hornblende is usually pale green 
and feebly dichroic, but, in some eclogite.s which are allied to 
garnet-amphibolites, it is of dark brown colour. Among the 
commoner accessory minerals are kyanite (of blue or greyish-blue 
tints), rutile, biotite, epidutc and zoisite, sphcnc, iron oxides, and 
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pyrites. The rutile is Invariably in small brown prisms ; the 
kyanite forms bladcd crystals, with perfect cleavage ; felspar, if 
present, belongs to basic varieties rich in lime. Other minerals 
which have been found in cclogites arc bronzite, olivine and 
glaucophane. The last mentioned is a bright blue variety of 
hornblende with striking pleochroism. The eclogites in their 
cJiemical composition show close affinities to gabbros ; they often 
exhibit relationsliips in the field which show that they were 
primarily intrusive rocks of igneous origin, and occasionally con- 
tact alterat ion can be traced in the adjacent schists. Examples 
are known in Saxony, Bavaria, Carinthia, Austria, Norway. A 
few cclogites also occur in the north-west highlands of Scotland, 
(ilaucophane-eclogites liave been met with in Italy and the 
Pennine Alps. Specimens of rock allied to cclogite have been 
found in the diamantiferous peridotite breccias of South Africa 
(the so-called “ blue ground ^'), and this has given rise to the 
tlieory tliat these are tlie parent masses from which the Kimberley 
diamonds have come. (j. s. !•'.) 

ECLOGUE, a short pastoral dialogue in verse. The word is 
conjectured to be dcrivcid from the (Ireck verb fK-Atyeti*, to choose. 
An eclogue, perhaps, in its primary signification was a selected 
piece. Another more fantastic derivation trac'cs it to goal, 
and speecli, and makes it a convcr&ition of shepherds. 

'I’he idea of dialogue, however, is not necessar>^ for an eclogue, 
which is often not to bi^ distinguished from the idyll. The 
grammarians, in giving this tilki to V'irgiPs pastoral conversations 
(itundiVa), tended to make the term “ eclogue ” apply exclusively 
to dialogue, and this has in fact been tlie result of the success 
of Virgil's work. Latin eclogues were also written by ('alpiirnius 
Siculus and hy Nemesianus. In modern literature the term has 
lost any distinctive character which it may have possessed among 
the Romans ; it is merged in tlie general notion of pastoral 
poetry. 1 'he French “ftgJogues” of J. R. de Segrais (1624- 
1701) were long famous, ami those of the Spanish poet Garcilasso 
de i.a Vega (j5o^V still admired. 

Ser also I5r( oi.ics ; I’astoual. 

ECONOMIC ENTOMOLOGY, the name given to the study of 
insects based on their relation to man, his domestic animals and 
his crops, and, in tlui case of those that are injurious, of the prac- 
tical methods by which they can be prevented from doing harm, 
or be deslrovetl wdien present. In Great Britain little attention 
is paid to this important brunch of agricultural science, but in 
America and the British colonics the case is different. Nearly 
every state in America has its official economic entomologists, 
and nearly evci-y one of the British crown colonies is provided 
with one or more able men who help the agricultural community 
to battle against tlie insect pests. Most, if not all, of the im- 
portant knowledge of remedies comes from America, where this 
siibjec't reaches the highesl perfection ; even the life-histories of 
some of the British pests have heen traced out in the United 
States and British colonies more completely than at home, from 
th(> creatures that have been introduced from Europe. 

Some id(‘a of the importance of this subject may be gained 
from the following figures. The estimated loss by the vine 
Phylloxera in the Gironde alone was £32,000,000 : for all the 
French wrinc districts £100,000,000 w^ould not cover the damage. 
It has been stated on good ex idence that a loss of £7,000,000 per 
annum was caused by the attack of the ox warl.»le tly on cattle in 
England alone. , In a single season .Aberdeenshire suffered nearly 
£90,000 worth of damage owing to the ravages of the diamond 
hack moth on the root crops ; in New' York state the codling 
moth caused a loss of $3,000,000 to apfilc-grow'ers. Vet the.se 
figures are nothing compared to the losses due to scale insects, 
locusts and other |)i’sts. 

riic must ahlf ('\|u)iicni of lliis subject in (ireat Britain was Jolin 
Curtis. w'lios»‘ tre.itise on I'arm Insects, piiblislied in 18(10, is still 
the .standard British work dealing with the insect toes of corn, 
r<H>ts, gross and stored corn. The most iinjiortaiit works dealing 
with fruit and other ]ursts eonie from tin* ]?«'‘ns of Saunders, Liiitner, 
Kiley. SlingiTland and others in America and Canada, from Taschen- 
t>erg, lAmpa. Renter and Kollar in Europe, and from French, 
Froggatt and Tiyon in Australia. It was not until the last quarter 
of the Kith century that any real advance was made in the study of 
economic entomology. .Among thi? early Avritings. besides the book 


of Curtis, there may also be mentioned a still useful little publication 
by I*ohl and Kollar, entitled Insects Injurious to Gardeners, Foresters 
and Farmers, publlslied in 1837, and Ta.schon berg's Praktische 
Insecktcvkunde, American literature began as far back as 1788, 
W'hen a report on the ITessian lly was issued by Sir Joseph Banks ; 
in 1817 Say began his writings ; whih? in 1856 Asa Fitch started liis 
report on the “ Noxious Insects of Ni^w York." Since that date the 
literature lias largely increased. Among the most important reports, 
&c., may be mentioned those of C. V. Riley, published by the U.S. 
Department of Agriculture, extending from 1878 to his death, in 
w'hicli is cmlxidicd an enormous amount of valuable matter. At his 
death the work fidl to l*rofessor L. O. Howard, who constantly issues 
bnxhures of equal value in the form of Bulletins of the U.S. Depart- 
ment of Agriculture. The chief WTitings of J. A. Lintncr extend 
from 1882 to 3808. in yearly parts, under the title of Reports on 
the Injurious Insects of the ' State of New York. Another aiitlior 
wfiosc writings rank high on this subject is M. V. Slingerland, 
whose investigations arc published by Cornell University. Among 
other Americans wdio havir largely increased the literature ami 
knowledgtr niust be mcniiotu'd F. M. Webster and E. P. Felt. In 
1883 appeared a work on fruit p(?s!s by William Saunders, which 
mainly a]>plies to the Aim.'rican continent ; and another small book 
on the .same subject was published in 1898 by Miss Ormcrod, 
dealing with the British pests. In Australia Tryon piiWished a 
w'ork on the Insect and I'ltnfjus Enemies of Queensland in 1889. 
Many other papers and n?])orts are being issued from Australia, 
notably by Froggatt in New' South Wales. At tJjo Cape excellent 
works and papers are prepared and issued by tlie government 
ciitximologist. Dr Lounsbiiry, under the au.spie.es of the Agricultural 
Departnii'iit ; wMiile from India we have Cotes's Notes on Economic 
Entomolof^y. published by the Indian Museum in 1888, and other 
works, espee.ia.lly on tea pests. 

Injurious insects occur among the following orders : Coleoptera, 
Ilymnwptcra, Ijpidopicra, Diptera, Uemiptera (both heteroptvra 
and homo pier a)y Orilwplrra, Neuropier a and Thysanoptera, The 
order Aplcra also contains a fenv injurious species. 

Among the Coleoptera or beetles there is a group of world-wdde 
pests, the Elateridae or click beetles, the adults of the various 
“ wireworms.” 'J'hesc insects in the larval or wi reworm stage 
attack the roots of plants, eating them away below the grouncl, 
llie eggs deposited by the beetle in the ground develop into 
ycllowLsh-brown wdre-like grubs with six legs on the first tliree 
segments and a ventral prominence on the anal segment. The 
life of these subterranean pests differs in the various species ; 
some undoubtedly {Agrtoics lincatum) live for three or four years, 
during llic greater part of which time they gnaw away at the 
roots of plants, carrying wholesale destruction Indore them. 
When mature they pass deep into the ground and pupate, appear- 
ing after a few months as the click beetles (fig. i). Most crops an; 



Fto. j. — A, Wireworm ; B. pupa of Click Beetle ; C, adult Click 
Beetle {Agriotes lincatum). 


attacked by them, but they are particularly destructive to wheat 
and other cereals. With such subterranean pests little can be 
done beyond rolling the land to keep it firm, and thus preventing 
them from moving rapidly from plant to plant. A few crops, 
such as mustard, seem deleterious to them. By growing mustard 
and ploughing it in green the ground is made obnoxious to the 
wdreworms, and may even be cleared of them. For root-feeders, 
bisulphide of carbon injected into the soil is of particular value. 
One ounce injected about 2 ft. from an apple tree on two sides lias 
been found to destroy all the ground form of the woolly aphis. 
In garden cultivation it is most useful for wireworm, used at the 
rate of j ounce to every 4 sq. yds. It kills all root posts. 
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In Great Britain the flea beetles (Halticidae) arc one of the 
most serious enemies ; one of these, the turnip flea {Phyllotreta 
nemorum), has in some years, notably 1881, caused more than 
£500,000 loss in England and Scotland alone l3y eating the young 
seedling turnips, cabbage and other Cructferae. In some years 
three or four sowings have to be made before a “ plant ” is 
produced, enormous loss in labour and cost of seed alone being 
thus involved. These beetles, characterized by their skipping 
movements and enlarged hind femora, also attack the hop 
{Haltica conctnna), the vine in America (Graptodera chalybea, 
Illig.), and numerous other species of plants, being specially 
harmful to seedlings and young growth. Soaking the seed in 
strong-smelling substances, such as paraffin and turpentine, has 
been found efficacious, and in some districts paraffin sprayed 
over the seedlings has been practised with decided success. This 
oil generally acts as an excellent preventive of this and other 
insect attacks. 

In all climates fruit and forest trees suffer from weevils or 
Curcultonidae, The plum curculio {Conotrachelus nenuphar, 
Ilerbst) in America causes endless harm in plum orchards ; 
curculios in Australia ravage the vines and fruit trees {Orthor- 
rhinus klugii, Schon, and Leptops hopei, Bohm, &c.). In Europe 
a number of “ long-snouted ” beetles, such as the raspberry 
weevils iptiorhynchus picipes), the apple blossom weevil {Antho- 
nomus pomorum), attack fruit ; others, as the “ com weevils 
{Calandra oryzae and C. granaria), attack stored rice and corn ; 
while others produce swollen patches on roots {Ceutorhynchus 
sulcicollis), &c. All these CurcuUonidat are very timid creatures, 
falling to the ground at the least shock. This habit can be used 
as a means of killing them, by placing boards or sacks covered 
with tar below the trees, which are then gently shaken. As many 
of these beetles are nocturnal, this trapping should take place 
at night. T-arval ‘‘ weevils ” mostly feed on the roots of plants, 
but some, such as the nut weevil (Balaninus nucum), live as 
larvae inside fruit. Seeds of various plants are also attacked 
by weevils of the family Bruchidae, especially beans and peas. 
These seed-feeders may be killed in the seeds by subjecting them 
to the fumes of bisulphide of carbon. The corn weevils {Calandra 
granaria and C. oryzae) arc now found all over the world, in many 
cases rendering whole cargoes of com useless. 

The most important Hymenoplcrous pests arc tlie sa'wflies or 
Tenthredinidae, which in their lai^^al stage attack almost all 
vegetation. The larvae of these are usually spoken of jis “ false 
caterpillars,’’ on account of their resemblance to the lar\'ae of a 
moth. They are most ravenous feeders, stripping bushes and 
trees completely of their foliage, and even fruit. Sawfly larvae 
can at once be recognized by the curious positions they assume, | 
and by the number of pro-legs, which exceeds ten. 'Fhe female 
lays her eggs in a slit made by means of her “ saw-like ” ovipositor 
in the leaf or fruit of a tree. The pupae in most of these pests 
arc found in an earthen cocoon beneath the ground, or in some 
cases above ground {Lophyrus pint). One species, the slugworm 
{Ertocarnpa limacina), is common to Europe and America ; the 
larva is a curious slug-like creature, found on the upper surface 
of the leaves of the pear and cherry , wdiich secretes a slimy coating 
from its skin. Currant and gooseberry are also attacked by 
.sawfly larvae {Nematus ribesii and A’, vcntricosus) both in Europe 
and America. Other species attack the stalks of grasses and com 
{Cephus pygmaeus). Forest trees also suffer from their ravages, 
especially the conifers {Lophyrus pint). Another group of 
Hymenoptera occasionally causes much harm in fir plantations, 
namely, the Siricidae or wood-wasps, whose larvae burrow into 
the trunks of the trees and thus kill them. For all exposed 
sawfly larvae hellebore washes arc most fatal, but they must not 
be used over ripe or ripening fruit, as the hellebore is poisonous. 

The order Diptcra contains a host of serious pests. These 
two-winged insects attack all kinds of plants, and also animals 
in their larval stage. Many of the adults are bloodsuckers 
{Tabanidae, Cultcidae, &c.); others are parasitic in their larval 
stage {Oestndae, &c.). The best-known dipterous pests are the 
Hessian fly {Cecidomyia destructor), the pear midge {Diplosis 
pyrivora), the fruit flies {Tephritis Tryoni of Queensland and 


Halterophora capilaia or the Mediterranean fruit fly), the onion 
fly {Phorbia cepetorum), and numerous corn pests, such as the 
gout fly {Chloropsiaeniopus) and the frit fly {Oscinis Irit). 
Animals suffer from the ravages of bot flies {Oestridae) and gad 
flies {Tabafiidae) ; while the tsetse disease is due to the tsetse 
fly {Glosstna nwrsiians), carrying the protozoa that cause the 
disease from one horse to another. Other flics act as disease- 
carriers, including the mosquitoes {Anopheles), which not only 
carry malarial germs, but also form a secondary host ff)r these 
parasites. Hundreds of acres of wheat are lost annually in 
America by the ravages of the Hessian fly the fniit flies of 
Australia and South Africa cause much loss to orange and 
citron growers, often making it necessary to cover the trees in 
muslin tents for protection. Of animal pests the ox warbles 
{Hypoderma lineata and //. benns) arc the most important (see 
fig. 2). The bots ” or larvae of these flies live under the skin 
of cattle, producing large swollen lumps — “ warbles ” — in which 
the “ bots ” mature (fig. 2). These parasites damage the hide, 
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Fig. 2.~ a, Ox Itot Ma^^ol ; B, piiparium ; i'.. Ox Warbk* Fly 
{Hypoderma hovis). 

set up inflammation, and cause immense loss to farmers, herds- 
men and butchers. The universal attack that has been made 
upon this pest has, however, largely decreased its mimlxTs. In 
America cattle suffer much from the horn fly {llaematobia 
serrata). The dipterous garden pests, such as the onion fly, 
carrot fly and celery fly, can best be kept in check by the use 
of paraffin emulsions and the treatment of the soil w'ith gas-lime 
after the crop is lifted. Cereal pests can only be treated by 
general clcanline.ss and good farming, and ol course they are 
largely kept down by the rotation of crops. 

Lcpidopterous enemies are numerous all over the world. 
Fruit suffers much from the larvae of the Geometridat^, the so- 
called looper-larvae ” or “ can kiT- worms.” Of these geometers 
the winter moth {Cheimatohia brutuata) is one of the chief culprits 
in Europe (fig. 3). The females in this moth and in others allied 
to it are wingless. These in.sects pass the pupal stage in the 
ground, and reach the Ixiughs to lay their eggs by crawling up 
the trunks of the trees. To check them, “ grc'ase-banding ” 
round the trees has been adopted ; but as 
many other pests cat the leafage, it is best to 
kill all at once by spraying with arsenical 
poisons. Among other notable I..epid(jpterous 
pests arc the ** surface larvae ” or cutworms 
(A gratis spp.), the caterpillars of various 
Noctuae ; the codling moth (Carporapsn 
pomonella), w'hich causes the maggot in 
apples, has now liecome a universal pest, 
having spread from Europe to America and 
to most of the British Colonies. In many 
years quite half the apple crop is lost in 
England owing to the larvae destroying the 
fruit. Sugar-canes suffer from the sugar- 
cane borer {Dialioca sacchari) in the West Indies ; 
from the larvae of hawk moths {Sphingidac) in America ; corn 
and grass from various Lcpidopterous pests all over the world. 
Nor are stored goods exempt, for much loss annually takes 
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place in corn and flour from the presence of the larvae of the in patches from old apple trees, where the insects live in the 
Mediterranean flour moth {Ephestia kunieUa) ; while furs and rough bark and form cankered growths both above and below 
clothes are often ruined by the clothes moth (Tinea trapezella), ground. Aphides are provided with a mealy skin, which does 
By far the most destructive insects in warm climates belong not allow water to be attached to it, and thus insecticides for 
to the Hemiptera, especially to the Coccidae or scale insects, destroying them contain soft soap, which fixes the solution 
All fruit and forest trees suffer from tliese curious insects, which to the skin ; paraffin is added to corrode the skin, and the 
in the female sex always remain apterous and apodal and 
live attached to the bark, leaf and fruit, hidden beneath 
variously formed scale-like coverings. The male scales 
differ in form from the female ; the adult male is winged, 
and is rarely seen. The female lays her eggs beneath 
the scaly covering, from which hatch out little active 
six-legged larvae, which wander about and soon begin to 
form a new scale. The Coccidae can, and mainly do, 
breed asexually (parthenogenetically). One of the most 
important is the San Jose scale (Aspidioius perniciosus), 
which in warm climates attacks all fruit and many other 
trees, which, if unmolested, it will soon kill (fig. 4). 

These scales breed very rapidly ; Howard states one 
may give rise to a progeny of 3,216,080,400 in one 
year. Other scale insects of note arc tlie cosmopolitan 
mussel scale (Mytilaspis pomorum) and the Australian 
Icetya purchasL The former attacks apple and pear ; 
the latter, which selects orange and citron, w'as introduced 
into America from Australia, and carried ruin before it 
in some orange di.stricts until its natural enemy, the 
lady-bird beetle, Vedalia cardinalis, was also imported. 5 —-The Hop Ai>Iiis (Phorodon humuli). A, Winged female ; B, winged 

After the Coccidae the next must important insects ovtKcmus wingless female ; 1), viviparous wingless female from 

economically are the plant lice or. These breed I*'*”** . sag.. 

wnthgreatrapidity under favourable conditions: one by the end of soft .soap blocks up the breathing pores and so produces 
the year will be accountable, according to Linnaeus, for the enor- asphyxiation. 

moiis number of a quintillion of its species. Aphides arc Ixirn, as Amongst OrUmptera we find many noxious insects, notably 
a ruU*, alive, and the young soon commence to reproduce again, the locusts, which travel in vast cloud-like armies, clearing the 
'fheir food consists mainly of the sap obtained from the leaves whole country before them of all vegctalde life. The most 
and blossom of plants, but some also live on the roots of plants destructive locust is the migratory locust (Locusta migratoria), 
( Phylloxera vaslatrix find Schizoneura lanigcra). Aphides often which causes wholesale destruction in the East. Large pits are 
ruin whole crops of fruit, corn, hops, Ixv.,, by sucking out the sap, dug across the line of advance of these great insect armies to 
and not only check growth, but may even entail the di;ath of the stop them when in the larval or wingless stage, and even huge 
plant. Reproduction is mainly asexual, the females producing bonfires are lighted to check their flight when adult. So dense arc 
living young without the agency of a male. Mal(?s in nearly all these locust clouds ” that they sometimes quite darken the 
species api)ear once a year, wlien the last ft?male generation, the j air. The commonest and most widely distributed migratory 
ovigcTous generation, is fertilized, and a few large ova are pro- 1 locust is Pachylylus cinerasems. The mole cricket (Gryiloialpa 
duced to carry on the continuity of the species over the winter. I vulgaris) and various cockroaches (Blattidae) arc also amongst 
Some aphides live only on one species of i)lant., others on two or | the pe.sts found in this order. 

more plants. An example of the latter Is .seen in the hop aphis j Of Ncuropkra there are but few injurious species, and 









Fig. 4. --San Jose Scale {A spidiotns perniciosus). A, Male scale insect ; 
B, female ; C‘, larva ; D. lemale scale ; E, male scale. 


many, such as the lace wing flies (Hetnerobiidae), are 
beneficial. 

The Treatment of Insect Pests, — One of the most im- 
portant ways of keeping insect pests in check is by 
“ spraying or “ washing.” This method has made great 
advances in recent years. All the pioneer work lias been 
done in America ; in fact, until tlie South - Eastern 
Agricultural College undertook the elucidation of this 
subject, little was known of it in England except by a 
few growers. The results and history of this essential 
method of treatment arc embodied in Profcs.sor Lode- 
mann's work on the Spraying of Plants , 1896. In this 
treatment we have to bear in mind what the entomo- 
logist teaches us, that is, the nature, habits and structure 
of the pest. 

For insects provided with a biting mouth, which take 
nourishment from the whole leaf, shoot or fruit, the 
poisonous washes used are chiefly arsenical. The two most 
useful arsenical sprays are Paris green and arsenate of lead. 
To make the former, mix i oz. of the Paris green with 15 
gallons of soft water, and add 2 oz. of lime and a smaU 


(Phorodon humuli), which passc.s the winter and lives on the 1 
sloe and damson in the egg stage until the middle of May or later, 
and then flics off to the hops, where it causes endless harm all 
the summer (fig. 5) ; it flies back to the prunes to lay its eggs 
when the hops are ripe. Another aphis of importance is the 
woolly aphis (Schizoneura lanigera) of the apple and pear : it 
secretes tufts of white fiocculent wool often to Ije seen hanging 


quantity of agricultural treacle ; the latter is prepan^d by dis- 
solving 3 oz. of acetate of lead in a little water, then 1 oz. of 
arsenate of soda in W'atcr and mixing the two well together, and 
adding the whole to 16 gallons oi soft water ; to this is aclclcd a small 
quiintity of coarse treacle. For piercing-mouthed pests like Aphides 
no wash is of use unless it contains a ba.si.s of .soft soap. This soft- 
soap w'ash kills by contact, and may be prepared in the following 
way : — Dissolve C/t-o 8 lb of the best soft soap in boiling soft water, 
and while still hot (but of course taken off the fire) add i gallon of 
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paraffin oil and churn well togetticr with a force-pump ; the whole ■ 
may then be mixed with loo gallons of soft water. The oil reatlily 
separates from the water, and thus a perfect emulsion is not obtained ; 
this difficulty has been solved by Mr Cousin’s paraffin naphthalene 
wash, which is patented, but can be made for priveate use. It is 
prepared as follows ; — Soft soap. 6 Ib dissolved in i quart of water ; 
naphthalene, lo oz. mixed with pint of paraffin ; the whole is 
mixed together. When required for use, i it) of tlie compound is 
dissolved in 5 to lo gallons of warm water. 

These two washes are essential to the well-being of every orchard 
in all climates. Not only can we now destroy larval and adult 
insects, but we can also attack them in the egg stage by the use of 
a caustic alkali wash during the winter ; besides destroying the 
eggs of such pests as the PsyUidae, red spider, and some aphides, 
this sdso removes the vegetal encumbrances which shelter numerous 
other insect posts during the cold piirt of the year. Caustic alkali 
wash is prepared by dissolving i n> of crutle potash and i tb of 
caustic soda in soft w'atcr, mixing the two solutions together, adding 
to them f lb of .soft soap, and diluting with 10 gallons of soft water 
when required for use. Another approved insecticide for scah* 
insects is resin wash, wliich acts in two ways : first, coiToding the 
soft scales, and second, fixing the harder .scales to slop the egress of 
the hexapod larvatr. It Is prepared as follows : — First crush 8 lb of 
resin in a sack, and then jilace llie resin in wiirm water and boil in a 
cauldron until thoroughly dissolved ; then melt 10 11) of caustic soda 
in enough warm water to keep it liquid, and mix with the dissolved 
resin ; keep stiiring until the mixture assumes a clear coffee-colour, 
aiul for ten minutes afterwards ; then add enough warm water to 
bring the wliolc iqi to 25 gallons, and well stir. Bottle this oh, and 
when required for use dilute with three times its bulk of warm soft 
water, and spray over the trees in the early spring just before the 
buds burst. For mites {Acari) snl]ihur is the essential ingredumt of a 
spray. Liver of sulphur has been found to be thi; best form, (rspeci- 
ally when mixed with a panifiin emulsion, liud mites (Phytoptidae, 
fig. 6) are of course not affected. Sulphur wash is made by adding to 
eve.ry 10 gallons of warm ]iaraflin tniuilsion or paraffin -naphthalene- 
emulsion 7 oz. of livin’ of sulphur, and stirring until the suliihnr is 
well mixed, 'fhis is ajqjlied as an ordinary spray. Nursery stcK:k 
should always be treated, to kill scale, aiiliis and other pests w'hicli 
it may carry, by the gas treatment, ])articularJy in the case of stock 
imported from a foreign climate. This treatment, l)oth out of doors 
and under glass, is carried out as follows ('over the idants in bulk 
with a light gas-tight cloth, or put them in a sj^ccial fumigating 
house, and then place t oz. of cyanide of ])otassium in lumps in a disli 
with water beneath the covering, aiul then pour 1 oz. of .sulphuric 
acid over it (being careful not to inhale tlur poisonous fume.s) for 
every 1000 cub. ft. of s]jacc beneath the cover. 'J'lu; gas generated, 
prussic acid, .should be left to work for at least an hour fieforc the. 
stock is removed, when all forms of animal life will be destroyed. 

For spraying, proper instruments must lx; vised, by means of 
which the liquid is .sent out over the jilants in as line a mist as 
possible. Numerous pumps and nozzles are now made by which 
this end is attained. Botii horse and hand machines are einployixl, 
the former for hops and large orchards, the latter for bush fruit 
and gardens. In America, where trees in parks as well as orchartls 
and gardens are treated, stiram-jiower is soiuetimes u.^cd. Among 
the mo.st important sjjrayers ai'c the Strawson liorse sprayers and 



Fig, 6. — Bud Mites {Phyloplidae), A. Currant Rud Mite {Phytoptus 
fihis)', R, Nut Bud Mite (F. avcilanac), 

the smaller Eclair and Xotus knapsack pumps, carried on the back 
(fig. 7). The nozzles for “ inislifying ” the wash most in use arc 
known as the Vermorel and Riley's, which can be fitted to any 
length of tubing, so as to reach any height, and can be turned in 
any direction. 'Hie pumps in the Tiiachine keep tfic insecticide 
constantly mixed, and at the same time force the wash with great 
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strength through the nozzle, and so to the exterior, as a fine mist ; 
every part of the x*lant is thus affected. 

Beneficial Insects have also to be considered in economic 
entomology. Tlicy are of two kinds — (1) those that help to 
keep down an cxces.s of other insects by acting either as parasites 



I'lc.. 7. - Knapsack Sprayer for liquid InRoclicirles. 


or by being insectivorous in habit ; and (2) in.sec.ts of economic 
value, sucii as the bee and .silkworm. Amongst tlie most im- 
portant friends to the farmer and gardener are the Hymenop- 
terous families of ichneumon flies (Ichnctimonidac and 
Braconidac) ; the Dipterous families Syrphidae and T'achinidac ; 
the ColcopttTou.s families CoeduvUidae and Carahidae ; and the 
Neuropterous Ilemerohiidac, or lace-wing flies. Ichneumon flies 
lay their eggs either in the larvae or o\'a of other insects, and the 
parasites destroy their host. In tliis way the Hessian fly is 
doubtless kept in clieck in JCurope, and tlie aphides meet with 
serious hindrance to their increase. If a number of planL-licc 
are examined, a few w'ill be found looking like little pearls ; 
these are the dried skins of those that have been killed by 
Tchiieumonidae, The Syrphtdar, or hover flies, are almost 
exclusively aphis-fccclers in tlicir larval stage. Tadtimi flics 
attack lepidoplerous larv ae. One of the most notalile examples 
of the use of iii.scct allies is tlie ca.se of the Australian lady-bird, 
Vedalia cardinalis, which, in common with all lady- birds, feeds 
off Aphidae and Coccidae, The Jeerya scale {leery a purrhasi) 
imported into America ruined the orange groves, but its enemy, 
the Vedalia, was al.so imported from Australia, and counter;; cted 
its abnormal increase with such great results that tlie crippled 
orange groves are now once more profitable. (1-'. V. T.) 

ECONOMICS (from the Gr. oiKorufuKt), sc. from 

uiKuSy a house, and r»7u»s', ruic, — the “art of household 
management the general term, with its synonym “ poli 
tical economy,” for the science or study of wealth (welfare) 
and its production, applicable either to the individual, the 
family, the State, or in the widest sense, the world. How far 
the same considerations apfily to all these sphcTcs is one of the 
problems of economic thought in its \\ide.st sense. 'I’he tenn 
“ economy ” {(/.v.) by itsi.-lf, which should strictly mean the art 
of applying money (or wealth) wisely, has commonly come to 
mean tJie art of .saving money, or spending as little as possible. 
In practice the study tif “ political ” economy is mainly devoted 
to the sphere of the Stale ; the welfare of the individual as a 
member of the State, and of the State in its relation to the world, 
being internal aspects of tlie prosperity of the State itself. 
Economics thus includes the discussion of all the numerous 
factors which make life profitable, whctlier to the nation or to 
the bii.siness, or to the individual man. It may be conceiv<rd 
cither as an historical science (What principles have in fact paid ?), 
or as an abstract science (What arc the true principles which 
must pay, presupposing an ideal .^). Economists at different 
times have studied l)oth aspects, according to their lights, and 
influenced by historical conditions of philosophic thought. A 
text-book on economics necessarily deals, therefore, with the 
whole subject in a manner which need not here be followed, 
since separate articles arc devoted in tbi.s work to the biographies 
of writers on economics, and also lo the principal economic 
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questions involved^ under their own headings. In this article 
we propose therefore to coniine ourselves to discussing the 
character and subject-matter of the science, indicating its 
relation to other sciences, and explaining tlie methods by which 
economists reach their conclusions. 

We understand by economics the science which investigates 
the manner in which nations or other larger or smaller com- 
munities, and their individual members, obtain food, clothing, 
shelter and wliatever else is considered desirable or necessary 
for the maintenance and improvement of the conditions of life. 
It is thus the study of the life of communities wdth special 
reference to one side of their activity. It necessarily involves the 
scientific examination of the structure and organization of the 
community or communities in question ; their history, their 
customs, laws, and institutions ; and the relations between 
their members, in so far as they affect or are affected by this 
department of their activity. 

At the root of all economic investigation lies the conception 
of the standard of life of the community. By this expression 
we do not mean an ideal mode of living, but the habits and 
requirements of life generally current in a community or grade 
of society at a given period. The standard of life of the ordinary 
well-to-do middle class in England, for example, includes not 
only food, clothing and shelter of a kind different in many 
respects from that of a similar class in other countries and of 
other classes in England, but a highly complicated mechanism, 
l)oth public and private, for ministering to these primary' needs, 
habits of social intercourse, educational and sanitary organization, 
recreative arrangements and many other elements. Many 
influences operating for a long period of time on the character 
and the environment of a class go to determine its standard of 
life. In a modern industrial community it is possible to express 
this standard fairly accurately for the purposes of economic 
investigation in terms of money (q.v,). But it is doubtful whether 
the most complete investigation would ever enable us to include 
all the elements of the standard of life in a money estimate. The 
character, tastes and capacity for management of different 
individuals and groups differ so widely that equal incomes do 
not necessarily imply identity of standard. In the investigation 
of past times, the incommensurate elements of well-being arc so 
num(?rous that merely money estimates are frequently misleading. 
The conception of the standard of life involves also some estimate 
of the efforts and sacrifices people are prepared to make to 
obtain it ; of tlieir ideals and character ; of the relative .strength 
of tlie different motives which usually determine tlieir conduct. 
But no carefully devised calculus can take the place of insight, 
observation and exjierience. The economist should be a man 
of wide sympathies and practical sagacity, in close touch with 
men of different grades, and, if possible, experienced in affairs. 

It is evident that no permanent classification is possible of 
what is or is not of economic significance. No general rules, 
applicable to all times, can be laid down as to what 
P^^^omena must be examined or what may be neglected 
mmiten economic inquir}'. The different departments of 
human actmty are organically connected, and all 
facts relating to the life of a community have a near or remote 
economic significance. For short historical periods, indeed, 
many phenomena are so remotely connected with the ordinary 
business of lifq^ that we may ignore them. But at any moment 
special causes may bring into the field of economic inquiry 
whole departments of life which liave hitherto been legitimately 
ignored. In times past, biblical exegesis, religious ideals, and 
ecclesiastical organization, the purely political aims of statesmen, 
cliance combinations of party politics and the intrigues of 
diplomatists, class prejudice, social conventions, apparently 
sudden changes of economic poliq', capricious changes of fashion 
-—all these causes and many others have exerted a direct and 
immediate influence on the economic life of the community. 
In our own day w'c have had many illustrations of the manner 
in which special circumstances may at once bring an almost 
unnoticed series of scientific investigations into direct and vital 
relation with the business world. The economist must, therefore, 


not only be prepared to take account of the physical features o: 
the world, the general structure and organization of the industiy 
and commerceof different states, the characterof their administra- 
tion and other important causes of economic change. He must be 
in touch with the actual life of the community he is studying, 
and cultivate “ tliat openness and alertness of the mind, that 
sensitiveness of the judgment, which can rapidly grasp the 
significance of at first sight unrelated discoveries or events.” 

Some people are of opinion that the factors to be taken account 
of in economic investigation are so numerous that progress on 
these lines is impossible. It would certainly be impossible if we 
had to begin de nm>o to construct the whole fabric of economic 
science, llut, as we shall see, it is no more necessary to do this 
in the world of science than it is in the world of business or politics. 
'Fhere is in existence a vast store of accumulated knowledge, and 
few, if any, departments of economics have been left quite un- 
dluminatcd l.)y the researches of former generations. Progress is 
the result of adaptation rather than reconstruction. It must be 
remembered also that economic work in modem times is carried 
on by consciously or unconsciously associated effort, and although 
it must always require high qualities of judgment, capacity and 
energy, many of the difficulties which at first sight appear so 
insuperable give way when they are attacked. In some ways 
also the study of highly developed organizations like the modern 
industrial state is simpler than that of earlier forms of society. 

In the earliest times for which we have abundant material 
the economic life of England had already reached in certain 
directions a high degree of complexity. Even in the rural 
districts, manorial records reveal the existence of a great variety 
of classes and groups of persons engaged in the performance of 
economic functions. The lord of the manor w'ith his officials 
and retainers, the peasantry bound to him by ties of personal 
dependence and mutual rights and obligations, constituted a 
little world, in which we can watch the play of motives and 
passions not so dissimilar as wc are sometimes led to believe 
from those of the great modern world. In many a 
country district the gradations of social rank were * 
more continuous, the opportunities of intercourse modem 
more frequent, and the capacity for organization coaditioae 
greater than in modern times. The manorial accounts 
were kept with precision and detail, and we are told 
that a skilled official could estimate to the utmost farthing the 
value of the services due from the villein to his lord. The manor 
was indeed self-suflicicnt and independent in the sense that it 
could furnish everything rcciuired by the majority of the in- 
habitants, and that over the greater part of rural England 
production was not carried on with a view to a distant market. 
But in the earliest times the manor was subjected to external 
influences of great importance. Vast areas of the country were 
in fact under the single control of a territorial lord or an ecclesi- 
astical foundation. Every manor composing these great fiefs 
was likely to be affected by the policy or the character of the 
administration of the feudal lord, and he, again, by the policy 
or the difficulties, the strength or the weakness, of the central 
government. Foreign trade and foreign intercourse were 
undeveloped, but their influence was in lustorical times never 
entirely absent, while the influence of Roman law and the 
Christian Church constantly tended to modify the manorial 
organization. In the towms the division of labour had proceeded 
much further than in the rural districts, and there were in 
existence organized bodies, such as the Gild Merchant and the 
crafts, whose functions were primarily economic. But one of 
the most striking characteristics of town life in the middle ages 
was the manner in which municipal and industrial privileges 
and responsibilities were interwoven. In modern times the 
artisan, however well trained, efficient and painstaking he may 
be, does not, in virtue of these qualities, enjoy any municipal 
or political privileges. By means of his trade union, co-operative 
society or club he may gain some experience in the management 
of men and business, and in so far as the want of a sufficient 
income does not constitute an insuperable difficulty, he may 
share in the public life of the country. But in his character as 
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artisan he enjoys no municipal or political privileges. In the 
middle ages this differentiation of the industrial^ municipal and 
political life had not taken place^ and in order to understand the 
working of at first sight purely economic regulations it is 
necessary to make a close study of the functions of local govern- 
ment. But this, after all, does not carry us very far. From the 
very nature of the records in which we study the town life of 
the middle ages, it follows that we obtain from them only a one- 
sided view. No one knows what proportion of the industrial 
population was included in the organized gilds, or how complete 
was the control exercised by these bodies over their members. 
Elaborate regulations were in force, but no one knows how clastic 
they were in practice. Medieval Englishmen were particularly 
apt to put their aspirations into a legal form, and then rest 
satisfied with their achievement. Tlie number of regulations is 
scarcely to be regarded as a test of their administrative success. 
Further, as the countiy'^ became more consolidated and the 
central government extended its authority over economic affairs, 
new regulations came into force, new organs of government 
appeared, which were sometimes in conflict, sometimes in har- 
mony, with the existing system, and it becomes for a time far 
more difficult to obtain a clear view of the actual working of 
economic institutions. Thus the study of the economic life of 
the middle ages is one of the most complicated subjects which 
can cngiige the attention of man. It is impossible to cany the 
process of isolation very far. The different tli reads of social 
activity are so closely interwoven that we cannot follow any one 
for very long without forming wrong impressions, and it becomes 
necessary to turn back and study others which seemed at first 
sight unrelated to the subject of our investigations. Under an 
apparently uniform and stable system of social regulation there 
was much variation and movement, the significance of which 
it is impossible to estimate. Materials for forming such an 
estimate no doubt exist, but before doing so wc have to study in 
infinite detail a vast number of separate manors, municipalities 
or other separate economic areas. This involves great industry 
on the part of many scientific workers. Meanwhile we can 
illustrate the economic life of the middle ages, describe its main 
features, indicate the more important measures of j)ablic policy 
and draw attention to some of the main lines of development. 

It is only as wc approach more modern times that the con- 
ditions of economic study are realized and economic science, 
ConditloiiM^^^ understand it, becomes possible. Those condi- 
o/ lions are : (i.) the life of the state or other community 

economic or communities we arc studying must be so ilifferen- 
ucicnce. t;iated that we can isolate those functions which are 
wholly or predominantly economic. The “ separation of employ- 
ments ” is not only a condition of economic efficiency : it was 
necessary before we could have an economic science, (ii.) We 
must be in a position so far to understand and estimate the 
character and motives of different classes and groups in these 
communities that we can rightly interpret their action. This 
condition cannot he realized without great difficulty, for 
“ economic motives ” are very different in different periods, 
nations and classes, and even for short periods of time in the 
same country are modified by the influence of other motives of 
an entirely different order. In studying the economic history 
of the 1 8th century, for example, it is not enough to assume with 
Defoe that “ gain is the design of merchandise.” We have to be 
saturated, as it w^ere, with 18th-century influences, s(j that wc 
can realize the conditions in which industry and trade were 
carried on, before we can rightly explain the course of develop- 
ment. In our own day labour disputes, to take another example, 
can scarcely ever be resolved into a question of merely pecuniary 
gain or loss. ITie significance of the amount of money involved 
varies greatly for different trades, and can only be understood 
by reference to the character and habits of the people concerned. 
But questions of sentiment, shop -feeling and trade customs 
invariably play an important part, (iii.) Economics can never 
lead to anything but hypothetical results unless y/t not only : 
realize that we must “ take account of ” other than the purely 
economic factors, but also give due weight and significance to 


j these factors. No explanation of the industrial siuiation in 
i Germany, for example, would be intelligible or satisfactory even 
from the economic point of view which ignored the significance 
of the political conditions w'hich Germans have to deal with. 
So, again, it is impossible to make a u.seful comparative estimate 
j of the advantages and disadvantages of the transport systems 
of England, the United States and Germany, unless wc keep 
constantly in view tlie very different geographical, military and 
political conditions which these systems have to satisfy, (iv.) 
Sufficient information must be available to enable us to test 
the validity of our hypotheses and conclusions. Whatever 
“ method ” of economic investigation we employ, we must at 
every stage see how far our reasoning is borne out by the actual 
experience of life. 'I'his obvious condition of scientific inquiry is 
very far from being completely realized even at the present time. 
It implies the existence of a well-trained class engaged in thi; 
work of collecting information, and much organization both by 
the state and private bodies. 'Fhese four conditions can be 
reduced to two. I'hc community we are studying must have 
reached such a stage of development that its economic functions 
and those immediately cognate to them form a well-defined 
group, and adequate means must be available so tliat we can, as 
it were, watch the performance of these functions and test our 
hypothe.ses and conclusions by observation and experience. 

it is easy to understand, therefm-e, why we trace the beginnings 
of economics, so far as Pmgland is concerned, in tlie 16th century, 
and why the application of strict .si^'entific tests in this subject 
j of human study has become possible only in comparatively 
I recent times. Medieval economics was little more than a 
I casuistical system of elaborate and somewhat artificial rules of 
I conduct. From the close of the middle ages until the middle of 
I the 181I1 cenlury thousands of pamphlets and other works on 
; economic questions were published ^ but tlie vast majority of 
the writers haxe little or no scientific importance. l'h(‘ir works 
frequently contain information given nowhere else, and throw 
much light on the state of opinion in the age in wfiich they wrote. 
It is also possible to find in them many anticipations of the views 
of the economists of later limes ; but such statements were as 
a rule generated merely by the heat of (‘ontroversy on some 
j measure or event of practical importance, and when tli(^ con- 
I Iroversy died dowm were seldom regarded or incorporated in ii 
! .scientific system. Trade bias, personal impressions and guess- 
! work took the place of siu’cntific method. This was inevitable 
in the absence of trustworthy information on an adequate scale, 
and from the immediately practical aims of the wrin^rs. But 
from the end of the J7th cenlury economics has been definitely 
recognized as a subject of scientific study. 

In modern times the conditions which have made economic 
I science possible have also made it necessary. While it is im- 
j po.ssiblc to give a strictly economic interpretation seceenity 
I of the earlier history of nations, economic interests 0/ 
so govern the life and determine the policy of modern economic 
states that otlier forces, like those of religion and 
politics, seem to play only a subsidiaiy^ part, modifying here and 
there the view which is taken of particular questions, but not 
changing in any important degree the general course of their 
development. This may be, in the historical sense, merely a 
passing phase of human progress, due to the rapid extension of 
the industrial revolution to all the civilized and many of the 
uncivilized nations of the world, bringing in its train the con- 
solidation of lar^e areas, a similarity of conditions within them, 
and amongst peoples and governments a great increase in the 
; strength of economic motives. When the world has settled 
I down to the new conditions, if it ever does so, we may be ('on- 
I fronted with problems similar to those which our fondathers 
I had to solve. But, for the time, if we know the economic interests 
I of nations, classes and individuals, we can tell with more 
accuracy than ever before how in the long run they will act. 
Public policy therefore requires the closest possible study of the 
economic forces which are moulding the destinies of the great 
nations of the world. In most civilized countries except lingland 
this is recognized, and adequate provision is made for the study 
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of economic science. But the subject is not only of immediate 
concern to the state in its corporate and public capacity. The 
neglect of it in the domain of private business can now only lead 
to disastrous results. To quote from a useful work {National 
Education : a Symposium^ 1901), tlie commercial supremacy 
of England was due to a variety of causes, of which superior 
intelligence, in the ordinary business sense, was not the most 
important. Her insular position, continuity of political develop- 
ment and freedom from domestic broils played an important 
part in bringing about a steady and continuous growth of industry 
and manufactures for several generations before the modern era. 
The great wars of the i8th and the beginning of the 19th centuiy^, 
wliicTi arrested the growth of continental nations, gave England 
the control of the markets of the world. When peace was restored, 
England enjoyed something in the nature of a monopoly. The 
competition of France ceased for a time to be an important 
factor. What is now the German empire was a mere congeries 
of small states, waging perpetual tariff wars upon each other. 
In the old Prussian provinces alone there were fifty -three different 
customs frontiers, and German manufactures could not develop 
until the ga>wth of the Zollvcrcin brought with it commcrcid 
consolidation, internal freedom and greater homogencit}' of 
economic conditions. The industries of tlie United States were 
in their infancy. Thus the productive power of England was 
unrivalled, and her manufacturers and basiness men, under a 
regime rapidly approximating to complete freedom of trade, 
could reap the full advantages to be derived from the possession 
of great national resources and production by machinery. 
Commercial supremacy required not so much highly trained 
intelligence amongst manufacturers and merchants as keen 
business instinct and a certain rude energy. In the last genera- 
tion all that has changed, and the change is of a permanent 
character. The struggle of the future must inevitably be 
between a numlier of great nations, more or less equally well 
e(|uippcd, ciuTj'ing on production by the same general methods, 
each one trying to strengthen its industrial and commercial 
position l)y the adoption of the most highly developed machinen*, 
and all the methods suggested by scientific research, policy or 
experience. Under these conditions, it is no longer possible for 
th(? individual merchant, or for small groups of merchants, to 
ac(|uaint themselves, by personal experience alone, with more 
than a fractional part of the causes which aflect tlie business in 
which they are engaged. The spread of the modern industrial 
system has bnnighl witli it the modern state, with its millions 
of consumers, its vast area, its innumeralilc activities, its com- 
plicated code of industrial and commercial law'. At the same 
time, the revolution in the means of transport and communication 
has destroyed, or is tending to destroy, local markets, and closely 
interwoven all the business of the world. Events in the most 
distant countries, industrial and commercial movements at 
first sight unrelated to the concerns of the individual merchant, 
now exert a direct and immediate influence upon his interests. 
'Ihe technical training of the factory or the office, the experience 
of business, the discharge of practical duties, necessary as they 
are, do not infjdlibly open the mind to the large issues of the 
modern business world, and can never confer the detailed 
acquaintance with facts and principles which lie outside the 
daily routine of the individual, but are none the less of vital 
importance.” • Economics, therefore, under modem conditions, 
is not only a subject which may usefully occupy the attention 
of a leisured class of scientific men. It should form part of the 
training of educated men of all classes, on grounds of public 
policy and administrative and business efiicienc>'. 

The relations between economics and other sciences cannot 
l>c stated in a ver>' general fonn. They vary for different 
RoimtiottM and are not the same for all branches of 

between economics. There is no subject of human study which 
eeonomiee may not bc at some time or other of economic signifi- 
wfeucer anything which affects the character, the 

*' ideals or the environment of man may make it 
necessaiy to modify our assumptions and our reasoning with 
regard to his conduct in economic affairs. But if the economist, 


while studying one side of man’s activities, must also cultivate 
all other branches of human learning, it is obvious that no 
substantial progress can be made. The economist frankly 
assumes the reality of the existing world and takes men as th^' 
are, or as they have been if he is studying past times. His 
assumptions are based upon ordinary observation and experience, 
and are usually accurate in proportion to his practical shrewdness 
and sagacity, so that he is not interested in the speculative 
flights of philosophy, except in so far as they influence or have 
influenced conduct. In times past, and to a less extent in our 
own day, philosophical conceptions have formed the basis of 
great systems of politics and economics. The historical relations 
between philosophy and economics arc of great importance in 
tracing the development of the latter, and have done much to 
determine its present form. But the modem conception of 
society or the state owes more to biology than philoso^y, and 
actual research has destroyed more frequently than it has 
justified the assumptions of the older philosophical school. 
Experimental psychology may in course of time have an important 
bearing on economics, but the older science cannot bc said to 
bc of much significance except in its historical aspects. Ethics 
is in much the same position. That is, it is possible to conceive 
of an ethical science which would extend considerably our 
knowledge of economic affairs, but no important new principle 
or original discovery, relevant to economic investigation, has 
come from that quarter in recent years, and at present ethics 
has more to learn from economics than the latter has from ethics. 
It is in the adaptation of biological conceptions and methods, 
in the positive contributions of jurisprudence, law and histoty, 
in the rigorous application, where possible, of quantitative tests, 
that the explanation of the present position of economics is 
to l>e found. Mathematics has influenced the form and the 
terminology of the science, and has sometimes been useful 
in analysis; but mathematical methods of reasoning, in their 
application to economics, while possessing a certain fascination, 
are of very doubtful utility. 

There is no metliod of investigation which is peculiarly 
economic or of wdiich economics has the monopoly. In ever}' 
age economists have applied the methods ordinarily jnetbodot 
in use amongst scientific men. There would probably economic 
have been no controversy at all on this subject but for inyeati- 
the fact that economics was elaborated into systematic itatloa. 
form, and made the basis of practical measures of the greatest 
importance, long before the remarkable development in the 19th 
centur}’ of historical research, experimental science and biolog}'. 
The application of the a priori method in economics was an 
accident, due to its association with other subjects and the 
general backwardness of other sciences rather than any exceptional 
and peculiar character in the subject-matter of the science itself. 
The methods applied to economics in the i8th and the early part 
of tlie 19th century were no more invented with a special view 
to that subject than the principles of early railway legislation, 
in the domain of practical policy, were devised with a special 
I view' to what was then a new means of transport. As a matter 
of fact, discussions of method and the criticism of hypotheses 
I and assumptions are very rarely found in early economic works. 
It is only by reference to the prevailing ideas in philosophy and 
politics that w'e can discover what was in the minds of their 
authors. The growth of a science is much like the growth of a 
constitution. It proceeds by adaptation and precedent. The 
scientifle and historical movement of the 19th century was 
revolutionary in character. When it began to affect economics, 
many people were afraid that the whole fabric of science 
would be destroyed and the practical gains it had achieved, 
jeopardized. These fears were justified, in so far as those who 
entertained them shut their eyes to everything new and assumed 
an attitude of no compromise. Where the newer methods were 
assimilated, the position of economics wras strengthened and 
its practical utility increased. General discussion of method, 
however, is rarely profitable. In all branches of economics, 
even in what is called the pure theor}', there is an implied reference 
to certain historical or existing conditions of a more or less 
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definite character ; to the established order of an organized 
state or other community, at a stage of development which in 
its main features can be recognized. I n all econom ic investigation 
assumptions must be made, but we must see that they are 
legitimate in viewof the actual life and charactcrof the community 
or communities which are the subject of investigation. In 
common with other sciences, economics makes use of “ abstrac- 
tions ; but if for some problems we employ symbolic processes 
of reasoning, we must keep clearly in view the limits of their 
significance, and neither endow the symbols with attributes 
they can never possess, nor lose sight of the realities behind them, 
f^very hypothesis must be tested by an appeal to the facts of life, 
and modified or abandoned if it will not bear examination, unless 
wc are convinced on genuine evidence that it may for a time be 
employed as a useful approximation, without prejudice to the 
later stages of the investigation we are conducting. 

We shall best illustrate the character and method of economic 
reasoning by examples, and for that purpose let us take first of 
An Wus- ^ purely historical problem, namely, the effect on 
tration of the wage-eamers of the wages clauses of the Statute of 
economic Apprenticeship (1563). It is at once obvious that wc 
method, dealing not with an abstnict scheme of regulation 
in a hypothetical world, but with an act of parliament nominally 
in force for two hundred and fifty years, and applicable to a 
great variety of trades whose organization and history can be 
ascertained. The conclusions we reach may or may not modify 
any opinions we have formed as to the manner in which wages 
are determined under modern conditions. For the time being 
such opinions are irrelevant to the question we are investigating, 
and the less they are in our minds the better. There is no reason 
why we should apply to this particular act a different method of 
inquiry from that we should apply to any other of the numerous 
acts, of more or less economic importance, passed in the same 
session of parliament. The first step is to see whether there is a 
prima facie case for inquiry, for many acts of parliament have 
been passed which have never come into operation at all, or have 
been administered only for a short time on too limited a scale to 
have important or lasting results. The justices were authorized 
to fix wages at the Easter quarter sessions. Did they exercise 
tiveir powers ? To answer this question we must collect the 
wages assessments sanctioned by the magistrates. This is a 
perfectly simple and straightforward operation, im'olving nothing 
more than familiarity with records and industry in going througli 
them. Without having recourse to any elaborate process of 
economic reasoning, by confining our attention to one simple 
question, namely, what happened, we can establish conclusions 
of the greatest interest to economic historians and, further, 
define the problem we have to investigate. We can show, for 
example : (i) that the Statute of Apprenticeship did not stand 
alone ; it was one of a long series of similar measures, beginning 
more than two centuries before, which in their turn join on to 
the municipal and gild regulations of the middle ages ; one of an 
important group of statutes, more or less closely interwoven 
throughout their history, administered by local authorities 
whose functions had grown largely in connexion with this 
legislation and the gradual differentiation of the trades and 
callings to which it related. (2) 'Fhat wages were regulated with 
much greater frequency during the reigns of Elizabeth, James I. 
and Charles 1 . than at any later period. (3) That they were 
regulated in some counties and not in others. (4) That in the 
counties and towns where they were regulated the action of the 
magistrates was in general spasmodic, and rarely continuous 
for a long series of years. (5) That the magistrates used their 
powers sometimes to raise wages, sometimes to force them down. 
(6) That the local variations of wages and prices were what we 
should call excessive, so that the standard of comfort in one 
district was very different from that of others. (7) That the 
wages assessments group themselves round certain short periods, 
coincident in many instances with high prices, increase of poverty, 
and other causes of exceptional action. (8) 7 'hat what we may 
call, with the above limitations, the effective period of the act 
terminates with the outbreak of the Civil War. (9) That 
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subsequent to that period organic changes in the industries 
affected, coupled with the incompetence of parliament to adapt 
the old legislation to new conditions, and the growing acceptance 
of tlie doctrine of laissez faire, brought about a general disuse of 
the statute, though isolated attempts to enforce it were made 
and new acts applicable to certain trades were passed in the i8th 
century. (10) For more than one hundred years before the 
repeal of the act, trade unions and other forms of voluntary 
association amongst w'oge-carners, combinations amongst em- 
ployers, collective agreements, customary regulations, were 
established in many of the importsiiit trades of the countr>'. 
But these conclusions, after all, suggest more dillicultics thtm 
they remove, for they show that our inc|iiiry , instead of presenting 
certain well-marked features which can be readily dt'alt with, 
hits to be split up into a number of highly specialized studies : 
the investigation of rates of wiiges, prices and the standard 
of comfort in different localities, bye-industries, regukrity of 
employment, the organization of particular traders, the economic 
functions of local authorities, apprenticeship and a host of 
other subjects. Moreover, all these subjects hang together, so 
tliat it seems impossible to come to a decision al)out one of them 
without knowing all about the others. 

It is a comparatively simple tiling to state the questions to 
which we want an answer, but extremely difficult to deline the 
exact nature of the evidence which will constitute a good answer ; 
easy enough to say we must try hypotliesis alter hypothesis, and 
test each one by an appeal to the facts, l)uL a man may easily 
spend his life in this sort of thing and still leave to his descendants 
nothing more than a legacy of rejected hypotheses. Every 
volume of records wc look through contains a mass of detailed 
information on llie cconomitr life of J^ngland in the period wc 
are studying. IIow much of it is relevant to the subject of 
inquiry ? What is to be the principle of selection ? How shall 
w»e determine the relative weight and imj)ortance of different 
kinds of relevant cvklericc ? As in modern problems, so in those 
of jiast times, a man requires for success (|ualities quilt! distinct 
from those conferred by merely academii: training and the use 
of scientific methods. A correct senst! of proportion and ilic 
faculty of seizing upon the dominant factors in an historical 
problem are the result partly of the possession of certain natural 
gifts in whitrli many individuals and some nations are con- 
sjiicuously wanting, partly of general knowledge of the working 
of the economic and political institutions of the period we are 
studying, partly of what takes tlie place of practical experiitnce 
in relation to mod(?rn proldcms, namely, detailed acquaintance 
with different kinds of original sources and the historical imagina- 
tion by which wc can realize the life and the ideals of past 
generations. These qualities are reejuired all the mon? because, 
in order to make any further progress with such an inquiiy' as 
we have suggested, we have (leliberately to make use of 
abstraction as an instrument of investigation. 

Let us see how this will work (»iit. Snpfiose we have selected 
one of the numerous subsidiary prolilems suggested by the 
general intjuiry, and obtained such full and com])lcte The plan 
information about one particular industry that we of a 
can tiibulate the wages of the workers for a long series general 
of years. We may do the same for other industries, 
some of them coming under the Statute of Apprenticeship, others 
not. If all the industries belong to one economic area over which, 
so far as we can tell from general statistics of wages and prices, 
and other information, fairly homogeneous conditions prevailed, 
we may be able to reach some useful conclusions as to the 
operation of the act. But it would be absurd to suppose that 
we could reach those conclusions by simjile reference to the trades 
themselves. We cannot assume that the fluctuations in wiiges 
were due to the action or inaction of miigistrates without the 
most careful examination of the other inffucnces affecting the 
trades. In economic affairs the argument post hoc propter hoc 
never leads to the whole truth, and is frequently (juite misleading. 
We cannot suppose that the policy of the Merchant Adventurers’ 
Company had nothing to do with the woollen industry' ; that the 
export trade in woollen cloth was quite independent of the 



904 ECONOMICS 


foreign exchanges and international trade relations in those 
times ; that the effect on wages of the state of the currency^ 
the influx of new silver, the character of the harvests, and many 
other influences can be conveniently ignored. In studying, 
therefore, such an apparently simple question as the effect of an 
act of parliament on wages in a small group of trades we want a 
general theory which we can use as a kind of index of the factors 
we have to consider. 

Assuming that we have in our minds this safeguard against 
loose thinking and neglect of important factors, the investigation 
special problems arising out of the general 
eu/t/cM due inquiry resolves itself into a careful definition of each 
to wottt ot problem we wish to deal witli, and the collection, 
evidence, tabulation and interpretation of the evidence. In 
most cases the interpretation of the facts is far from obvious, 
and we have to try several hypotheses before we reach one 
which will bear the strain of a critical examination in the light 
of further evidence. But at this stage in historical investiga- 
tion it is generally the want of evidence of a sufficiently complete 
and continuous character, rather than difficulties of method, 
which forces us to leave the problem unsolved. It is, for instance, 
practically impossible to obtain reliable evidence as to the 
regularity of employment in any industr\' in the 17th centuiy^, 
and the best approximations and devices wc can invent are veiy^ 
poor substitutes for what wc really want. For this reason guess- 
work must continue to play an important part in economic 
history. But every genuine attempt to overcome its difficulties 
firings us into closer touch with tlie period we are examining ; 
and though wc may not be able to throw our conclusions into 
the form of large generalizations, we shall get to know something 
of the operation of the forces which determined the economic 
future of England ; understand more clearly than our fore- 
fathers did, for we have more information than they could 
command, and a fuller appreciation of the issues, the broad 
features of English development, and be in a position to judge 
fairly well of the measures they adopted in their time. By 
comparing England with other countries wc may be able in the 
distant future to reach conclusions of some generality as to the 
laws of growth, maturity and decay of iiubistrial nations. But 
like the early statisticians of the 17th century, economic historians 
are the “ beginners of an art not yet polished, which time may 
bring to more perfection.” 

When we come to exclusively modern questions, there is no 
reason or necessity for a fundamental change of method. We 
The lavea* suppose that there occurred, at or about the j 

0/ commencement of the iQth centur\', a breach of 
modem historical continuity of such a character that in- 
queatione. ^titutions, customs, laws and social conventions were 
suddenly swept away, the bonds of society loosened, and the 
state and people of England dissolved into an aggregate of 
competing individuals. The adoption of machinery gradually 
revolutionized the methods of production ; but in the first 
instance only certain industries were affected, and those not at 
the same time or in the same degree ; old laws grown obsolete 
were repealed, but other laws affecting wage-earners and em- 
ployers took their place, more complicated and elaborate tlian 
the Elizabethan code. Trade unions, so far from disappearing, 
were legalized, gathered strength from the changes in industrial 
organization, and nowhere l)ecamc so powerful as in the most 
progressive iAdiis tries ; while other forms of combination 
ap|)eare(l, incomparably stronger, for good or evil, than those 
of earlier times. But while we recognize these facts, we must 
not suppose that we have to study the action of men as though 
they were all enrolled in organized associations, or covered by 
stringent law's which were always obeyed. There has never 
been in the history of English industry .such licence as we find 
in certain directions in the earlier part of the iqth century. 

It is not in the decay of combination and monopoly or in the 
growth of competition that we must look for the distinctive 
cliaracteristics of modem problems. A 17th-century mono- 
poly was a very weak and ineffective instrument compared 
with a modern .syndicate ; the Statute of Apprenticeship was 


certainly not so widely enforced as the common rules ” of trade 
unions ; and many of the regulations of past times, which look 
so complicated to modern eyes, were conditions of free 
enterprise rather than restraints upon it. It is due dietinetiv 
to the influence of the laisser faire doctrine that wc femturea oi 
regard law and regulation as a restraint on liberty. 

As a maxim for guidance in public affairs, laisser faire 
was genuinely relevant at the end of the i8th and the beginning 
of the 19th century, when the Statute Book was cumbered with 
vexatious and obsolete laws. As an explanation of wliat has 
taken place in later years, or of tlie actual economic life of the 
present day, it is ludicrously inadequate. Competition, in the 
sense in which the word is still used in many economic works, 
is merely a special case of the struggle for survival, and, from its 
limitation, does not go far towards explaining the actual working 
of modem institutions. To buy in the cheapest market and sell 
in the dearest ; to secure cheapness by lowering the expenses 
of production ; to adopt the less expensive rather than the more 
expensive method of obtaining a given result — these and other 
maxims arc as old as human society. Competition, in the 
Darwinian sense, is characteristic not only of modern industrial 
states, but of all living organisms ; and in the narrower sense 
of tlie “ higgling of the market ” is found on the Stock Exchange, 
in the markets of old towns, in medieval fairs and Oriental 
bazaars. In modem countries it takes myriads of forms, from 
the sweating of parasitic trades to the organization of scientific 
research. Economic motives, again, are as varied as the forms 
of competition, and their development is coeval with that of 
human society. They have to be interpreted in every age in 
relation to the state of society, the other motives or ideals with 
which they are associated, the kind of action they inspire, and 
the means through which tliey operate. Apparently the same 
economic motives have led in the same age and in the same 
nation to monopoly and individual enterprise, protection and 
free trade, law and anarchy. In our own time they have inspired 
both the formation of trade combinations and attempts to break 
Biem up, hostility to all forms of state interference and a belief 
in collectivism. 

The conditions which are peculiar to the modern world 
are the large numbers we have to deal with, the vast and fairly 
homogeneous areas in which justice is administered and property 
secured, and the cnonnously increased facilities for transport 
and communication. These conditions are of course not 
independent of each other, and they have brought in their train 
many consequences, some good and some bad. But they supply 
the bases for that general theory which, as wc have seen, is 
indispensable in economic investigation. From the standpoint 
of general theor)*^ economic movements assume an impersonal 
character and economic forces operate like the forces of nature. 
Although economic motives have become more complex, they 
have just as much and no more to do with general economic 
reasoning and analysis than the causes of death with the normal 
expectation of life, or domestic ideals with the birth-rate. So 
far as we have anything to do with psychology at all, it is the 
psychology of crowds and not of individuals which we have to 
consider. If we study the economy of a village, the idiosyn- 
crasies of every individual in it are of importance. If the village 
is replaced by a large area, inhabited by millions, with modem 
facilities of communication, it is a matter of observation and 
experience that for the purposes of general reasoning the idiosyn- 
crasies of individuals may be n^lected. Whether such large 
numbers have the character of Ae “ economic man ” of the 
early economists matters very little. All the assumptions we 
require are furnished by observation of people in the mass and the 
larger generalizations of statistics. Thus we can construct a 
kind of envelope of theory, which, by careful testing as we pro- 
ceed, can be made to indicate in a general manner the reactions 
of one part of the activities of the economic world upon the others, 
and the interdependence of the several parts. From its very 
nature ^is general theory can never correspond strictly to the 
actual life and movement of any given state. It is useful and 
necessary, and plays somewhat the same part in economic 
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investigation as ton-mile statistics do in the administration of a | question we have really to determine is how we can make the 
railway. To express in any language or to illustrate by any ; best use of the accumulated knowledge of past generations, and 
images, from a purely objective standpoint, the infinitely com- ; to do that we must look more closely into the economic science of 
plicated movements of the actual world, is a task far beyond i the 19th century. 

human capacity. Any one who has taken the trouble to trace the history of one 

With the aid of this general theory the methods we have . of the modern schools of economists, or of any branch of economic 
sketched in relation to historical problems apply with greater I science, knows how difficult it is to say when it liegiin. ‘‘ Antici- 
AppiicM- ^oTce to the special problems of modern times, and are pations ” of method and doctrine can generally l)e found by the 
tioato rewarded with results more accurate, more fruitful, ; diligent investigator in the economic, literature of his own or a 
modern more relevant to difficulties which all civilized nations ; foreign country. So that cross-sections of the stream of economic 
probiemM. those of historical research, lb \ thought will reveal the existence, at different times, in varying 

many minds the interest and usefulness of economics depend ! proportions and at diilercnt stages of development, of most of 
entirely on the application of these methods, for it is the actual ! the modern “ schools.” Again, the classification of an economic 
working of economic institutions about which the statesman, i bibliography at once shows how \aricd Ims been the c:hiiractcr 
the publicist, the business man and the artisan wish to know. ; of economic investigation, ranging from the nu)st abstract 
Under the conditions we have <lcscribed, many of the. most speculation on the one hand to almost technical studies of 
interesting problems of our own time, when they are once | particular trades on tlie other. Of the great arm\^ of writers who 
defined, resolve themselves into statistical inquiries. Jkit in j flourished in the first half of the 19th century some were 
most cases such an inquiry cannot be successfully carried out i closely identified wdth the utilitarian school, and the majority 
by a mere statistician. Definite economic problems can very' | wx‘re influenced in a greater or less degree by the prevailing 
rarely be dealt with by merely rjuantitative methods. In the ; ideas of that school. Others, however, w'ere hostile lo it. In 
tabulation and interpretation of statistical evidence, as in its ■! many w'orks, such as those of a statistical or historical character, 
collection, it is scarcely possible to overrate the importance of ; tliere are frequently to be found passages whicli C(nild have been 
wide knowledge and experience. There is anotlier very important ! WTitten in no other period, but are only of the nature of ejacula- 
instrument of investigation which can be used in our own time, ; tions and do not affect the argument. In staling Ihe position of 
but cannot be employed in historical research. Historical i economics during this time we cannot ignore all writers, except 
documents, however detailed, rarely show all the factors we have ■ those who belonged to one group, however eminent that group 
to deal with or fully explain a given situation. No sane person may have been, simply because they did not represent the 
would suppose that the minutes of a modern legislative body dominant ideas of tlie period, and exercised no immediate and 
explain the steps by which legislation has been passed, or ihe direct influence on the movement of economic thought. We 
issues really involved. The ostensible cause of a modern labour i must include the pioneers of the historical school, thi^ ecijnomic 
dispute is frequently not the real or the most important cause. ; historians, the socialists, the statisticians, and others whose 
In modem problems we can watch the economic machine actually ‘ cont ributions to economics arc now appreciated, and without 
at work, cross-examine our witnesses, sec that delicate intcqday 1 whose labours the science as \vi* know it now would have* lieen 
of passions and interests which cannot be set d(»wn or descrilied • impossible. If we Uike this broadly historical view of the progress 
in a document, and acquire a certain sense of touch in relation to ’ of economics, it is obvious that even in ICngland there was no 
the questions at issue which manuscripts and records cannot general agreement, during the jgth century, as to the methods 
impart. We can therefore substitute sound diagnosis for guess- : m=)st appropriate to economic investigation, 
work more frequently in modern tlmn in historical problems. Suppose, now, we ignore the writers who were inaugurating 
What then, it may be asked, becomes of the “ old Political new methods, investigating special problems or laboriously 
Economy”.? Of what possible u.sc are the works of the so-called = collecting facts, and concentrate attention on the dominant 
classical writers, except in relation lo the history of economics ' scIhmiI, w^ith its long scries of writers from Adam Smith to John 
and tJie practical influence of theory in past limes ? If we take , Stuart Mill. Jt is the work of these writers which pi'ople have 
the mere papular view of what is meant by the “old Political in mind when they speak of the “ old Political Kconomy.” There 
Economy, that is, that a generation or so ago economics was are several quite distinct questions v/e can ask with regard to 
comprised in a neatly rounded set of general propositions, . them. That they must be studied closely by every one wlio 
universally accepted, which could be set forth in a wishes to follow the history of economics goes without saying. 
poiiticmf and learnt like the multiplication Uible, it i 'Fhat they must be studied by the economic historian is eijually 

economy, ” not incumbent on the present generation to define | clear, owing to their practical influence and the fact that tliey 

its attitude at all. In this sense of the words, there ■ furnished the theoretical liases of much of the economic policy 
was no faith delivered to our fathers which wc are under any j of the 19th century. This is true whether their method is good 
obligation to guard or even explain. If by the “ old Political i or bad, whether their conclusions are true or false. It is not so 
Economy ” we mean the metliods and conclusions of certain . easy to dctenninc their relevance and usefulness in relalicm to 
great writers, who stood head and shoulders above their con- distinctively modern problems, or to indicMc within wliat limits 
temporaries and determined the general character of c?<?onomic their work is of jicrmanent value, and wc can only deal with these 
science, we arc still under no oliligation to define the attitude fpiestions in their more general aspects. 

of the present generation with regard to them. The fact that . It must lie clear to ever}’ observer that the economists of the 
Adam Smith, with the meagre matcriiils of the i8th century classical period, with the one exception of Adam Smith, will 

at his disposal, saw his way to important generalizations w’hich speedily share tlie fate of nearly all scifiitifir, writers, 'rhey woll 

later research has established on a firm basis, may enhance be forgotten, and their books will not lie read. Adam Smitlrs 
greatly the reputation of Adam Smith, but does not strengthen Wealth of Nations, if it has ever been, has long ceased to lie a 
the generalizations. They stand or fall by the strength of the scientific text-book. Wlietber a modern economist accepts his 
evidence for or against them. In the history of economics or views or not is of no importance. There is probably not a single 
the biography of Ricardo it is of interest to show that lie antici- chapter in the Wealth of Nations which would lie thoroughly 
paled later writers, or that his analysis bears the test of modem ' endorsed by any living economist. Put tlie reputation of the 
criticism ; but no economist is under any obligation to defend ' book and its author is quite independent of considerations of this 
Ric-irdo’s reputation, nor is the fact that a doctrine is included kind. The Wealth of Nations is one of the great liooks of the 
in his works to be taken as a demonstration of its truth. The world, many of the sayings of which are likely to he more fre- 
appeal to authority cannot be permitted in economics any more : quently quoted in the future than they ha\’e been in the 19th 
than in chemistry, physics or astronomy. But the cases stated ' century. Malthus is already an author whose; name is probably 
above suggest more or less false issues. There has been no ! more widely known than that of any other economi.st, but whose 
revolution in economic science, and is not likely to !)e any. The works are rarely read, and studied only by a small proportion of 

vin. 29 a 



9o6 economics 


the few people who write books on the history of economic 
theory. Of economic students, many are unaware of the fact 
that he wrote any other book than the Essay on the Principle 
of Population, and what is of permanent importance in that work 
is contained in the generalization which it suggested to Darwin. 
Moreover, modem economists, while accepting in the main the 
general tenor of Mai thus ’s theory of population, would not agree 
with his statement of it. Like Malthus, Ricardo owes his reputa- 
tion very largely to the theory associated with his name, though 
it has long ceased to be stated precisely in the terms he employed. 
But there are very few people in the world who have made a 
careful study of his works ; and although his theoxy of rent has 
a wide and increasing application in economics, it is not compar- 
able in general scientific importance with Malthus s theory of 
population. It is already impossible to take J. S. M ill’s Principles 
of Political Economy as a text-book. Important as it was for 
thirty or forty years, it will soon be as little read as McCulloch’s 
Principles, For the rest of the economists of this period, it is 
difficult to sec how they can escape oblivion. When the generation 
whose economic training was based upon J. S. Mill has died out, 
the relevance of the “ old Political Economy ” is not likely to 
lie a question of any interest to ordinary educated men and 
women, or even to the great mass of economic students. 

The explanation of this decay of interest does not lie upon the 
surface. It is frequently supposed that the influence of the “ old 
l*olitical Economy ” has been gradually undermined by the 
attacks of the historical school. But great as the achievements 
of this school have been, it has not developed any scientific 
machinery which can take the place of theory in economic 
investigation. If our view is correct that, broadly speaking, 
the two ways of regarding economic questions are complementary 
rather than mutually exclusive, there docs not seem to be any 
reason why the growth of the historical school should have been 
destructive of the “ old Political Economy ” if it had been well 
founded. I'hc use of the historiail method has, in fact, raised 
more reputations than it has destroyed, because by keeping 
carefully in view the conditions in which economic works have 
been written, it has shown that many theories hastily condemned 
as unsound by a priori critics liad much to l)c .said for them at the 
time when they were propounded. This observation is true not 
only of old-world writers like the Mercantilists, but also of 
Ricardian economics. No one is concerned to prove that the 
Ricardian economics applies to the manorial system, and it is 
generally supposed at any rate that the world has been approxi- 
mating more and more nearly during the last century to the 
conditions assumed in most of the reasoning of that scliool. On 
the principles we have explained, therefore, the Ricardian 
c?conoinics should supply just that body of general theory which 
is required in the investigation of modern economic problems, 
and the reputation of at any rate the leading writers .should be 
as great as over. It would be of immense advantage from a 
.scientific point of view if this could be taken for granted, if for 
a time the work of the classical economists could be considered 
final so far as it goes, and for the purposes of investigation re- 
garded as the theoretical counterpart of the modem industrial 
system. This assumption, however, has been made quite im- 
possible, not by the historical school, but by the criticism and 
analysis of economists in the direct line of theRicardiaii succession. 

.Modem economic criticism and analysis has destroyed the 
authority of the? “ old Political Economy ” as a scientifle system. 
I'hc assumptions, the definitions, the reasoning, the conclusions 
of the classical wTiters liave been mthlessly overhauled. Defects 
in their arguments have been exposed to view by those who are 
most concerned to defend their reputation. Writers with none 
of the prejudii^cs of the historical school, but with the cold and 
remorseless regard for logic of the purely objective critic, have 
pointed out serious inconsistencies here, the omission of important 
factors there, until very little of the “ old Political Economy ” 
is left unscathed. In fact, there never was a scientific .system 
at all. What was mistaken for it was fashioned in the heat of 
contn}versy by men whose interests were practical rather than 
scientific, who could not write correct English, and revealed in 


their reasoning the usual fallacies of the merely practical man. 
So the old Political Economy ” lies shattered. It is useless 
to suppose that this destructive criticism from within can be 
neutralized by generously sprinkling the pages of the classical 
writers with interpretation clauses. I'his may serve to show 
that the ideals of our youth were not without justification ; but 
the younger generation, which does not care about our ideals, 
and looks to the future rather than tlie past, will not read 
annotated editions of old books, however eminent their authors. 
If the Riciirdian school of economists had been merely philo- 
sophers, or even a group like the French physiocrats, this 
state of things might be regarded with equanimity. We might 
assume that criticism and analysis had separated the wheat from 
the chaff in their writings, that everything of permanent value 
liad probably been preserved and incorporated in the works of 
later economists. But the character of much of their work 
makes this assumption impossible. It is, in fact, quite true that 
many of them were more interested in practical aims than in the 
advancement of economic .science. We may talk of 
the assumptions implicitly involved in Ricardo’s 
works. In reality we do not know what those assump- tiaaM. 
tions were ; we only know what assumptions we should 
make in order to reach the same conclusions, and they may be 
very different from “ the mind of Ricardo.” Ricardo’s works, 
in fact, do not explain a tlieoretical system, but contain the 
matured reflections, more or less closely reasoned, of a man of 
great mental power looking out on the world as it appeared to a 
business man experienced in affairs. The conclusions of such a 
work are of wider significance than the assumptions we attribute 
to the author would warrant. They are not expressed in terms 
which satisfy our canons of scientific accuracy. Dissected 
sentence by sentence, the book may be shown to be a mass of 
inconsistencies. If it has the misfortune to be systematized by 
an enthusiastic but dull and incompetent di.sciple, it may appear 
even absurd. But after all the misinterpretation of contempor- 
aries and the destructive criticism of later times, tlie book as 
a whole leaves upon us an impression of peculiar strength and 
charm, and imparts a sense of the relations of things truer, 
because less mechanical, than the laboured reasoning of smaller 
men. Such is the character of much of the work of Ricardo and 
some of his contemporaries. Wc think tliat the decay of interest 
in these writers involves a real loss, and that students of modern 
problems may do worse than read Ricardo and his school. Some 
of the criticism of their works, necessary and useful as it has been, 
will probably be corrected later on by that breadth of view and 
sense of proportion which has enabled us to appreciate justly 
the achievements of lesser men in more remote times. But 
rehabilitation in accordance with the canons of historical justice 
will not restore tlie lost influence of the Ricardian school. Their 
achievements in the J9th century will be fully acknowledged, 
but the relevance of their work to the problems of the 20th 
century wdll be admitted less tlian at the present time. 

In a subject like economics it must always be very difficult 
to decide how far a departure from the traditional form and 
expression of its main doctrines is necessary or de- scoaomie 
sirable. No one who is really experienced in economic « coa- 
investigation cares to emphasize the originality, still Mervative 
less the revolutionary character of his own work. 
is much more likely than not that some principle which for the 
moment seems new, some distinction which we may flatter our- 
selves has not been observed before, has been pointed out over 
and over again by previous writers, although, owing to special 
circumstances, it may not have received the notice it deserved. 
Economics is therefore, on the whole, an intensely conservative 
science, in which new truths are cautiously admitted or incoipor- 
ated merely as extensions or qualifications of those enunciated 
by previous writers, 'fhis procedure has its advantages, but it 
may easily become dangerous by destroying the influence of the 
science it is meant to preserve. It is not unlike the procedure 
of the canonists and casuists of the middle ages with regard to 
the doctrine of usury, by which the doctrine was to all appear- 
ances preserved intact while in reality it was stripped of all its 
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original meaning by innumerable distinctions over-curious 
and precise.” In the same way the doctrines of the classical 
economists may be adapted by interpretation clauses and 
qualifications the exact force of which cannot be tested or ex- 
plained^ so that we do not know whether the original proposition 
is to be considered substantially correct or not. The result will 
be that while the doctrines are apparently being brought into 
closer correspondence with the facts of life, they will in reality 
be made quite useless for practical purposes or economic in- 
vestigation. It is easier to point out the danger than to suggest 
how it should be met. The position we have described is no 
doubt partly due to the unsettlement of economic opinion 
and the hostile criticism of old-established doctrines which 
has characterized the last generation. Or it may be the 
result of economic iignosticism, combined with unwillingness 
to cut adrift from old moorings. Whatever the cause, the com- 
plete restatement of economic theory, which some heroic persons 
demand, is clearly impossible, except on conditions not likely 
to be realized in the immediate future. The span of life is limited ; 
the work requires an extensive knowledge of the economic 
literature of several countries and the general features of all tlie 
important departments of modem economic activity. In general 
theory special studies by other men cannot play the same part 
as they do in historical and statistical work. In liistorical and 
statistical investigation, or in special studies of particular sub- 
jects, it is possible, given the pecuniary means, to organize a 
whole army of skilled assistants, and wnth ordinary care to 
combine the results of tlieir separate efforts. In general theory 
the inverse rule seems to prevail. There the unity of conception 
and aim, the fimi grip of all the different lines of argument and 
their relation to each other, which arc required, can only be 
given by a single brain. But no one individual can do original 
work over the whole field. He is lucky if he can throw new light 
on a few old propositions. For the rest, he can only, with the 
utmost caution, adopt the suggestions of other minds as qualifica- 
tions of old doctrines, never feeling quite sure that he is right in 
doing so. A complete restatement could only be undertaken 
by a group of men, trained in much the same conditions, accus- 
tomed to think and work together, each one engaged on a special 
department, but all acting under the control of one master-mind. 
This is largely a question of the organization of economic studies, 
and it is of the greatest importance that, if possible, such an effort 
should be made to present in a connected form the best results 
of modern criticism and analysis. 

Economics is unlike many other sciences in the fact that its 
claim to recognition must be based upon its practical utility, 
on its relevance to the actual life of the economic 
world, on its ability to unravel the social and economic 
devtlop- difficulties of each generation, and to contribute to the 
meatB of progress of nations. 'I'he very effectiveness of modern 
BBOMmic and analysis, which has brought great gains in 

almost all branches of economic thecry, lias made the 
science more difficult as a subject of ordinary study. The 
extensions, the changes or the cjualifications, of old doctrines, 
which at any rate in the works of responsible writers are rarely 
made without good if not always sufficient reason, have modified 
very considerably the whole science, and weakened the confidence 
of ordinary educated men in its conclusions. In the case of many 
subjects this would matter very little, but in that of economics, 
which touches the ordinary life of the community at so many 
points, it is of great importance, especially at a time like tlie 
present, when economic questions determine the policy of great 
nations. The “ economic man ” of the earlier writers, with his 
aversion from labour and his desire of the present enjoyment 
of costly indulgences, has been abandoned by their successors, 
with the result that in the opinion of many good people altruistic 
sentiment may be allowed to run wild over the whole domain 
of economics. The “ economic man ” has, on the other hand, 
been succeeded by another creation almost as monstrous, if his 
lineaments are to be supposed to he those of the ordinary 
individual — ‘a man, that is, who regulates his life in accordance 
with Gossen’s Law of Satiety, and whose main passion is to 


discover a money measure of his motives. It is extremely im- 
portant to consider how far the economic conceptions based upon 
this view of the action of men in the ordinary business of life — 
such, for example, as the doctrine of marginal utility— depend 
for their truth and relevance on the fact that in economics we 
are dealing with large ^gregates. The earlier writers generally 
assumed perfect mobility of labour and capital. No economist 
would deliberately make tluit assumption now unless \\v were 
dcalii^ witli some purely theoretical problem, for the solution 
of which it was legitimate at some stage in the reasoning. Many 
of the questions of the greatest practical importance at the present 
time, such as the competition between old and new methods 
of manufacturing commodities substantially the same in kind, 
and equally useful to the great body of consumers, arise largely 
from the immobility of capital or labour, or both of them. But 
it is obvious that if the assumption of perfect mobility is invalid, 
there is scarcely any economic doctrine identified with the 
earlier writers which may not require rnodifu-ation, in what 
degree it is impossible to say without very careful investigation. 
Much suggestive work on this subject of a general character is 
incorporated in economic books of the present day, but there is 
room for a whole series of careful monographs on a question of 
such fundamental importance. The same may be said of another 
subject, too frecjuently neglected by earlier writers, to which 
due significance has been given in the best recent work, namely, 
time in relation to value. It would perhaps be too much lo say 
that the full consideration of this point has revolutionized the 
theory of value, but it has certainly created what seems almost 
a new science in close contact with the actual life of the modern 
world. 

Some doctrines of the earlier economists, such as the Wages 
Fund Theorjs ii**^'* practically abandoned, though it may be 
said that they contained a certain amount of truth. Others, 
which were considered of fundamental importance, owe their 
position in modern economics and the form in which they are 
stated to the “ tradition of the elders.” If they could, by some 
happy chance, have been left for discovery by modern economists, 
tlicy would without doubt have received different treatment, 
to the great advantage of economic science. Such a doctrine 
is the so-c:alled Law of Diminishing Returns, which Mill con- 
sidered “ the most important proposition in Political Economy.” 
“ Unless this one matter,” he says, “ be thoroughly understood, 
it is to no purpose proceeding any further in our inquir>'." 
“ Were the law different, nearly all the phenomena of the pro- 
duction and distribution of wealth would lie other than they arc.” 
On the other hand, Thorold Rogers, not to speak of earlier 
objectors, described the law as a “ dismal and absurd theorem.” 
'J'he opinions of present- day economists appear V* fluctuate 
between these tw^o extremes. I'he law may apparently be “a 
general rule ” or “ a tendency ” which is liable to be “ checked,” 
or a particular case of the law of tlui conservation of energy. 
If we go to Mill to discover what it is, we find that “ it is not 
pretended that the law of diminishing return was operative from 
the beginning of society ; and though some political economists 
may have believed it to come into operation earlier than it does, 
it begins quite early enough to support the conclusions they 
founded on it.” “ It comes into operation at a certain and not 
very advanced stage in the progress of agriculture.” But this 
very important stage in the hi.slor\^ of a nation is not defined or 
clearly illustrated. We are told that we ran see “ the law at 
work underneath the more superficial agencies on which attention 
fixes itself ” ; it “ undergoes temporary suspension,” which may 
last indefinitely ; and “ there is anotlier agency, in habitual 
antagonism ” to it. namely, ” the progress of civilization,” 
which may include every kind of human improvem<?nt. Mill 
apparently is not content with the confusion between ” law ” 
and ” agency ” or ” force,” but oppo.ses the one to the other. 
He is constantly speaking in terms which imply the conquering 
of one law by another, a habit from which his successors have not 
freed themselves ; and the theory of natural processes which 
appears to have satisfied him, was that when two forces come into 
operation there is a partial or complete suspension of one by the 
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Other. In modern economics “ fertility ” has no very definite 
meaning. It may mean what is ordinarily understood by the 
word— climate, rainfall, railway rates or anything else except 
“indestructible powers of the soil.’* To speak of “additional 
labour and capital ** without reference to the kind and quality 
of the labour and capittil, and the manner in which they are 
employed, organized and directed, throws very little light on 
agriculture. Every improvement involves, from a quantitative 
I)oint of view, more or less of capital or of labour, so that it is the 
“ antagonizing ” influences, which arc nearly all qualitative, 
which appear to be really important. It is therefore extraordi- 
narily difficult at present to know what happens, or rather what 
would happen if it were not prevented, when a country reaches 
“ the stage of diminishing returns ” ; what precisely it is which 
comes into operation, for obviously the diminishing returns are 
the results, not the cause ; or hf)w commodities “ obey “ a law' 
wliich is always “ suspended.” Possibly the present generation 
of English industrial history will furnish many illustrations of 
the law of diminishing returns. We can only say that it requires 
investigation and restiitcment. 

Closely related to the law of diminishing returns is the Theory 
of Rent. No economic doctrine so well illustrates the achieve- 
ments and the defects of modern economic analysis. Ricardo’s 
statement of the theory left upon the w'orld an impression, not 
wholly just, of singular clearness. He employed the theory 
with wonderful success in unravelling the problems of his time. 
Tis importance has not been seriously, or at any rate successfully, 
ladled in question, 'ireated at first as a doctrine peculiarly 
appli(*able to land, with a certain controverted relevance to other 
natural agents^ it has been so extended that there is .sciircely 
any subject of economic study in w'hich we may not expect to 
find adaptations or analogies, so that Ricardo seemed to have 
d iscovered the key of economic knowledge. But it was discovered 
that there were no “ indestructible powers of the soil ” ; that 
the fertility of land in a country like England is almost entirely 
the result of imj)rovemeiit at some time or other ; that “ advan- 
tage of situation ” includes very much more than the words in 
their literal sense imply ; that both “ fertility ” and “ advantage 
of situation ** include many kinds of differential advantage ; 
that in some circumstances rent does not enter into the price 
of agricultural and other produce, and that in others it does. 
Moreover, the study of the theory of rent has had a very great 
influence on all branches of economics by destroying the notion 
that it is possible to draw sharp lines of distinction, or deal wdth 
economic conceptions as though they w'cre entirely independent 
categories. That modern economic analysis is incomparably 
more accurate than that of earlier times there can be no question. 
But the net result of the development of the doctrine of rent is 
that all problems in which this factor appears, and they embrace 
the whole range of economic theory, must apparently be treated 
on their merits. In its modern form the doctrine is far too 
general to be serviceable without the closest scrutiny of all the 
facts relating to the particular case to wdiich it is applied. To 
deal adequately with the numerous extensions or qualifications 
of these and other doctrines in the hands of modern economists 
would involve us in an attempt to do w'hat we have already said 
is impossible except on conditions not at present realized. It is 
clear tliat in the interests of general economic theory we require 
a vast number pf special studies lieforc an adequate restatement 
can be undertaken. 

It must be clearly recognized that the functions of economic 
science in the present requirements of the w'orld cannot possibly 
be discharged by treatises on economic theory. The 
relations between general theory and special studies 
geB9rmi conducted on the lines we have indicated have com- 
econamtcM pletely changed, (leneral theory never has been, and 
in the nature of things never can be, the actual reflex 
afudie* movement of the economic world. It 

never has been, and never can be, more than an indica- 
tion of the kind of thing which might be expected in a purely 
hypothetical world. When the aim of the man of affairs and the 
hypothesis of the economist was unrestricted competition, and 


measures were being adopted to realize it, general theory such as 
the classical economists provided was perhaps a sufficiently 
trustworthy guide for practical statesmen and men of business. 
If only people can be got to believe in them, a few abstract 
principles are quite enough to destroy an institution which it has 
taken centuries to create. But a new institution cannot be 
made on the same terms. The modern industrial system has 
brought with it an immense variety of practical problems which 
nations must solve on pain of industrial and commercial luin. 
For these problems we want, not a few old-established general 
principles which no one seriously calls in question, but genuine 
constructive and organizing capacity, aided by scientific and 
detailed knowledge of particular institutions, industries and 
classes. Just as the historical school grew up along with the 
greatest constructive achievement of the 19th century, namely, 
the consolidation of Germany, so the application to modern 
problems of the methods of that school has been called forth by 
the constructive needs of the present generation. Wc have 
already shown how these methods, in their turn, require the aid 
of general theory, but not of a general theory which tries to do 
their work. In fact, every attempt to make it do so must in- 
evitably fail. How can such a huge mass of general propositions 
as are necessarily included in a system of economics ever be 
thoroughly tested by an appeal to facts ? If they are not so tested, 
the general theory will remain a general theory, of no practical 
use in itself, until the end of lime. If they are to be tested, an 
indefinitely large number of special studies must be made, for 
which the original materials must be collected and examined. 
That is, original investigation of special problems has to be 
carried out on a more gigantic scale than any economist of the 
historical school ever dreamt of or the v/orld recjiiires, with the 
certain knowledge that at the end of it all the general theory will 
not correspond with the facts of life. For there is all the differ- 
ence in the world between using a body of general theory as an 
indication of the factors to be considered in the study of a special 
problem, and undertaking special studies with a view to testing 
the general theory. If the necessary limitations of general 
economic theory arc recognized, most of the difficulties we have 
noticed disappear. Now that the “ industrial revolution *’ has 
extended practically all over the world, so that we have several 
countries canydng on production by modern methods, it is easily 
possible to sketch che main features of industrial and commercial 
organization at the present time, to describe the banking and 
currency systems of the principal nations, their means of trans- 
port and communication, their systems of commercial law and 
finance, and their commercial policy. It is true that at present 
very little work of this kind has been done in England, but 
innumerable books, many of them about England, have been 
written by thoroughly competent economists, in French, German 
and other languages. So that no great amount of original work 
is required for a reliable account of those general features of the 
modern system which should form tlie introduction to economics. 
The general theory which we require siiould be sketched in firm 
and clear outline, leaving the detailed qualifications of broad 
principles to special studies, where they can be dealt with if it is 
necessary or desirable, and examined by statistical and other 
tests. For such a general theory there is ample material in the 
economic literature of all civilized countries. It is of the utmost 
importance lliat the economic terms, which are also, though in 
many cases with an entirely different meaning, the terms of 
business and commerce, should as far as possible be used in their 
common and ordinary' English sense : that they should corre- 
spond in meaning with the same words when used in description, 
in law, accountancy and ordinary business. This is no doubt 
a difficult matter. But some change in this direction is necessary 
l.>oth in the interests of the science itself and of its practical 
utility. All the materials for investigation, all the facts and 
figures from which illustrations are drawn, all methods of keeping 
accounts in England, assume the ordinary English tongue. 
There arc few if any conceptions in economics which cannot be 
expressed in it without depleting the ordinary vocabulary. At 
present the language of economics is for the ordinary Englishman 
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like a foreign language of exceptional difficulty, because he is 
constantly meeting with words which suggest to his mind a whole 
world of associations quite different from those with which 
economic theory has clothed them. The refinements of economic 
analysis, as distinguished from its broader achievements, should 
be reserved for special studies, in which a technical scientific 
terminology, specially devised, can be used without danger of 
misconception. But in a subject like economics obscurity and 
an awkward terminology arc not marks of scientific merit. 

Economic studies should be as relevant to existing needs as 
those of engineering and other applied sciences. The scientific 
study of practical problems and difficulties is (generally speaking, 
and with honourable exceptions) far more advanced in almost 
every civilized country than it is in England, where the limited 
scale upon which such work is carried on, the indifference of 
statesmen, officials and business men, and the incapacity of the 
public to understand the close relation between scientific study 
and practical success, contrast very unfavourably with the state 
of affairs in Germany or the United States. The backwardness 
of economic science has been an index of the danger threatening 
the industrial and commercial supremacy of the United Kingdom. 
There are very few questions of public or commercial importance 
upon which the best and most recent investigations are to he 
found amongst English works. This would matter very little, 
perhaps, if Englishmen had a firm belief, established by actual 
experience, in the soundness of their policy', the present security 
of their position, and the sufficiency of their methods to strengthen 
or maintain it. But this is very far from being the case. If we 
take, for example, the corner-stone of the British commercial 
system in the i^th centur)', namely, the policy of “ free trade” 
(^.7^), the public do not now read the economic works which 
supplied the theoretical basis of that policy, and, indeed, would 
Bcoaomic Convinced by them. The great men of the period, 

probhmM Cobden and Bright, are merely historical %ures. 
inOremt Long before his death, Bright’s references in public 
Britain, speeches to the achievements of the Anti-Corn Law 
T,eague were received with respectful impatience, and Peel’s 
famous speech on the repeal of the corn laws would not convinf c 
the German Reichstag or a modern House of Gommon.s. The 
result is that free trade had become by the end of the 19th century 
in the main an old habit, for which the ordinary English manu- 
facturer could give no very reasonable explanation, whatever may 
be its influence in commerce and public affairs. The doctrine of 
free trade only prevailed in so far as it could be restated in terms 
whicli had a direct relevance to the existing position of England 
and existing conditions of international trade. And it was 
directly challenged by the representatives of Mr Chamberlain’s 
school of Imperialist thought (.see Chamukklain, Jo.ski'Ii). It 
thus became the work of economic science ruthlessly to analyse the 
existing situation, explain the issues involved in the commercial 
policy of different countries, and point out the alternative methods 
of dealing with present difficulties, with their jirobable results. 

The commercial policy of a shite is merely the reflex of its 
system of public finance (sec e.g. English Ei nance). The absence 
of conviction in regard to British commercial policy naturally had 
its counterpart in the attitude of many men to the financial 
system of the country. The eulogies showered upon it in the 
past were no longer considered adequate. Tlie great increase in 
recent years in British militar>' and naval expenditure, made 
necessary by the exceptional demands of a state of war and the 
great development of foreign powers, was partly responsible for 
the new difficulties ; partly it was due to the great extension of 
the functions of the state during the latter part of the 19th 
ctmtury . The former causes may be considered partly permanent, 
partly temporary ; but those of a permanent character arc likely 
to increase in force, and those of a temporary character will leave 
a deposit in the shape of an addition to the normal 
expenditure of the central government. The extension 
Vnmnea. government functions appeared much more likely 
to continue than to be checked. Normal expenditure 
might therefore be calculated to rise rather than fall. In spite 
of the vast increase in national wealth, it was found a matter of 
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increasing difficulty to meet a comparatively slight strain with- 
out recourse to measures of a highly controversial character ; and 
the search for new’ sources of revenue (as in 1909) at once raised, 
in an acute form, questions of national commercial policy and 
the relations between the United Kingdom and the colonies. 

The development of the powers of the central government has 
been less than that of the functions of local governing authorities. 
This, again, is a movement much more likely to extend than to be 
checked. Local governing authorities now' discharge economic 
functions of enormous imporUince and complexity, involving 
sums of money larger than sufficed to run important states a 
generation ago. 'Ihe scientific study of tiu; economics of local 
administration is, however, in its infancy, and requires to lie 
taken up in earnest by economists. These questions of com- 
mercial policy and local government are closely bound up with 
the scientific .study of the transport system. Although the 
British Empire contains within itself every know'n species of 
railway enterprise, the study of railways and other means of 
transport, and their relation to the business, the commerce and 
the social life of the country, is deplorably backward. It is 
obvious that no inqiiir}’^ into commercial jxilicy, or into such 
.social questions as the housing of the poor, can be effective unless 
this deficiency is remedied. 

The whole social and political fal>ric of the British Empire 
depends upon the efficiency of its industrial system. On this 
subject many monographs and larger w'orks have been pub- 
lished in recent years, but dealing rather with such (jiiestions 
as trade unionism, co-operation and factoiy Icgislaiion, than Ihi^ 
structure and organization of particular iniiuslritrs, or the causes 
and the results of the formation of the great coiuhinaliouh, 
peculiarly characteristic of the United States, hut not w'antiug 
in England, which arc amongst the most striking economic 
phenomena of modern times. 

These are some of the (luestions which must al)sorb the energies 
of the rising generation of economists. I’he claim of economics 
for recognition as a science and as a subject of study must In? 
based on its relevance to the actual life of the economic world, 
on its ability to unravel the practicral difficulties of each genera- 
tion, and so contribute to the progress of nalioiLs. 

LiTKRATURii. — See also Fkkk Traok ; J*r(>tim tion ; Tarii k ; 
Commercial Treatif..s ; Trusts; Money; I-'inancj;; A-i;. 'J'lu: 
l)iblioj;riii)hy of economics as a whole would include a history of all 
I he writers on the subject, and is beyond our scope here ; stre tin? 
numerous articles on economic subjects throughout this w'ork. 
The article by Dr J. K. Inj,Main in the ninth edition of the Hmydo 
paedia lirilaunica is still a valuable historical account. It is only 
]>o.ssibIc to mention here a Jew (»l the more recent text-l^ooks. 'I he 
most important Rcneral work published in English is Marshall's 
Principles of Economics, vol. i. (ist edition, j8<)o ; 4th edition. 1H9K). 
|. .Shield Nicholson’s Principles of Politicnl Economy (.; /cjI:-.) not 
only gives a survey of economic ])iinriples since l\iill's time, but 
contains i iin h suggestive and original woik. 'I'he writer ol this 
article is much inciclded to the woiks of Schinollei. particularly hi?. 
Grnndris der allf^emeinen Volkswirtschaftslehrc (1900), and Adolph 
Wagner, particularly his (irundkfiitnf^ der polUischcn Okonomir. 
On the history of economic theory, Ciannan's ihslory of the Theories 
of Prodnrlion and Distrihution (1776-1848) is an admirable criticism, 
from a ]>nrely o]>jective standpoint, 0/ the works of tlie l‘!ijglish 
classical w'rilers. The most important English works pnbhsheil in 
recent yi.-ars on general English economic history are W. ('niininjp 
hani’s6rofc/fA of Industry and CommercOi and . J. Ashley's Economic 
History, while Viiiogradoff’s Villenanc in Enf^laml and The Growth of 
the Manor, as well as Maitland’s Domesday Studies, are of gn'at 
imjiortancc to the student of early econoimc iiu t itutions. D’Aveiu-rs 
Histuire iconomique de la proprUU, &'C. (/.?oo-/<Sbo), is a inoiiii- 
menlal w’ork on the history of prices in France. Otlnn- Irooks dealing 
with special sul)jccts are likely to t;i.ke a very higli j»lace in economic 
literature. We may mentiem particularly Cliarles Booth's Life and 
l.nhour of the People in London, B. S. Itowntree’s Poverty, Sifhiey 
and Beatrice Webb's History of Trade Unionism anrl Jndastrial 
Democracy, and Dr Arthur Shadwell's Industrial Effuiencr (lyob). 
T'hcse books arc generally regarded as typical ol llu^ best linglish 
w'ork of recent years in economic investigation. W(; may also 
mention Schloss’s* Methods of Industrial Pemuneration, a most im- 
portant contribution to the study of the wages (piestion ; C. F. 
Bastable’.s w'orks on Inter national trade and Public finance ; G«?orge 
Clare on the Money Market and the Foreign Exchanges ; and A. T. 
Hadley's Economics : An Account of the Relations hchveen Private 
Property and Public Welfare (1896). Studies of particular questions, 
Imth conende and theoretical, in foreign languages are too numerous 



910 ECONOMY- 

to specify, and mucli ot the best modern work is to be found in 
economic periodicals. (W, A. S, H.) 

ECONOMY, a township and a village of Beaver county, 
Pennsylvania, U.S.A., on the E. bank of the Ohio river, 17 m. 
N.W. of Pittsburg. Pop. of township (1890) 1029 ; (1900) 1062. 
The village is .served by the Peimsylvania system. It was owned 
until 1904, when it wii.s sold to a land company, by the Harmony 
Society (see Communism), commonly called the Economites, 
Harmonists or Rappists. The founder, George Rapp, after 
living with his would-be primitive Christian followers at Harmony, 
Butler county, Pennsylvania, in 1803-1814, and in 1815-1824 in 
New Tlarmony (qjf.), Indiana, which he then sold to Robert 
Owen, settled here in 1824 and rapidly built up a village, in which 
each family received a house and garden. The culture of silk, 
flax, grapes (for wine-making), and fruits and cereals in general, 
and the manufacture of flour and of woollen, flannel and cotton 
fabrics, were carried on under a rule requiring every adult to 
labour 12 or 14 hours each day in field or mill. Celibacy had 
been adopted in 1807 as the rule of the community. New 
members were received after a half-year’s probation, and 
members who left received their original investment. Three 
hundred thus separated from Rapp in 1833, with $105,000 as 
their share of tlie communal property, to build the millennial 
kingdom of New ]eru.salem at Phillipsburg (now' Monaca), 
Heaver county, Pcnri.sylvania, under the lead of Bernhard 
Muller, who had come to Economy in 1831 as a fellow religionist, 
and was called Count Maximilian de T^on (or Proli) ; in 1833 
Leon went, with his followers, to lx)uisiana, and established a 
religious colony 6 m. from Natchitoches. After his death his 
wife until 1871 was head of a similar community at Germantown 
in Webster parish. The Harmonists at Economy flourished 
und<T the rule of a tradesman, R. I.. Baker, or Romelius 
l-jingenbacher, after tlie death of Rapp in 1847, and during the 
Civil War had about $500,000 buried away. Their numbers 
were for a time kept up by the addition of fresh converts, but the 
employes who were not Harmonists soon greatly outnumbered 
tlie members of the community, the basis of which was 
always religious. Baker died in 1868, and his successor, John 
Ilenrici, in 1892, when Jolm S, Duss became first trustee. In 
1907 there were only two or three members in the society. In 
1851 the town.ship of Harmony was .set apart from Economy. 

Soe Morris Jlillquit, History of Socialism in the United States 
(New’ York, i<)03) ; William A. Hinds, American Communities 
(revised edition, Chicago, 1002) ; Jolm L. Bole, The Harmony 
Society (Philadelphia, 1904) ; Clharle.s Nordhoff, The Communistic 
Societies of the United States (Nt*\v York, 1875) ; and amcaig several 
eM:(.‘]lent monographs in Clernian. Karl Knortz, Die christlich- 
kommunistische Kotonie der Dappisten (Leipzig, 1892), and j. Hanno 
Dciler, Eine verf*essenc deittsrhe Colonie : etne Sthunie zitr Ver- 
teidigung des Grafen de Leon (New Orleans, looo). 

ECONOMY, a word ranging in application from the careful 
thrift of an individual to the systematic arrangement of an 
organization. It is derived fn)m the Gr. o/Kni'o^ta, the manage- 
ment (rt/xciF, to control) of an otKosi or house, extended in 
meaning to the administration of a state. Of its original sense, 
the art or science of managing a household, the expression 
“ domestic economy ” survives, but the principal use in this 
sense is confined to the thrifty management of the financial 
resources of a household or of an individual. It is thus used as 
equivalent to “ saving,'’ not only of money, but of time, labour 
or effort, and, generally, of the least expenditure of means to 
attain a required end. It is on the principle of “ economy ” 
that many phonetic changes occur in the development of 
languages, and, in aesthetics, the name has been applied to a 
principle or law tliat effects are pleasant in proportion to the 
smallness of the effort made, and of the means taken to produce 
the result. The phrase economy of truth ” is due to an in- 
vidious application of the use, in patristic theology, of the w'ord 
oiKoro/ita for the careful presentation of such doctrine as would 
be applicable to the hearer (see J. H. Newman, History of the 
Arians of the 4ih Century). Economy ” is also used in theology 
in such expressions as “ Mosaic ” or Christian economy ” as a 
synonym of “ dispensation,” for the administration of the world 
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by God at particular times or for particular races. From the 
meaning of organization or administration of a house or state the 
word is applied more widely to the ordered arrangement of any 
organized body, and is equivalent almost to “ system ” ; thus 
the economy ” of nature or of animal or plant life may be 
spoken of. The most common use, however, of the word is that 
of ** political economy,” the science dealing with the production, 
distribution and consumption of wealth (see Economics). 

ECSTASY (Gr. cicrrrao-is, from put out of its place, 

alter), a term applied to a morbid mental condition, in which 
the mind is entirely absorbed in the contemplation of one 
dominant idea or object, and loses for the time its normal self- 
control. With this there is commonly associated the prevalence 
of some strong emotion, which manifests itself in various ways, 
and with varying degrees of intensity. This state resembles in 
many points that of catalepsy {q.v.)y but differs from it sufficiently 
to constitute it a separate affection. The patient in ecstasy may 
lie in a fixed position like the cataleptic, apparently quite un- 
conscious, yet, on awaking, there is a distinct recollection of 
visions perceived during this period. More frequently there is 
violent emotional excitement which may find expression in 
impassioned utterance.s, and in extravagant bodily movements 
and gesticulations. Ecsta.sy usually presents itself as a kind of 
temporary religious insanity, and has frequently appeared as an 
epidemic. It is well illustrated in the celebrated examples of the 
dancing epidemics of Germany and Italy in the middle ages, and 
the Convulsionnaires of St Mcdard at the grave of the Abb^ Paris 
in the early part of the i8th century, and in more recent times 
has been witnessed during periods of religious revivalism. (See 
also Insanity and Neuropatholoisy.) 

ECTOSPORA, a homogeneous and natural division of Protozoan 
parasites included under the Sporozoa ; they comprise the three 
orders, Gregarines, Coccidia and Haemosporidia. The defining 
character of the Ectospora is that the spore-mother-cclls (sporo- 
blasts) are formed at the periphery of the parent-individual 
(sporont) ; we may, however, go further, and say that the forma- 
tion of all the different reproductive elements is uniformly 
peripheral or exogenous. Two other very general features are (c) 
that the individual trophozoite is uninuclear, and (^) that growth 
and tro|)hic activity are finished before the multiplicative or 
reproductive phase sets in. 

There is now little doubt that the Ectospora possess a fiagellate 
ancestry. The principal facts in favour of this view are as follows : 
the actual ontogenetic connexion known to exist between 
certain Haemoflagellates and certain Haemosporidia (see Try- 
panosomes); the possession by many Coccidia of biflagellar 
microgametes (male elements), whose general structure greatly 
resembles that of a Heteromastigine Fiagellate ; the possession 
by various parasitic Flagellates (e.g. Herpetomonas) of an attached, 
resting phase, when the parasites become gregariniform, which 
strongly suggests the attached phase of many young, growing 
Gregarines ; the typical gregarinoid and euglcnoid movements 
of Gregarines and of the germs or other stages of Coccidia and 
Haemosporidia, which are quite comparable with the contractile 
and metabolic movements of P'lagellates ; and, lastly, the 
exogenous type of reproduction, which is easily derivable from 
the multiple division of certain Haemoflagellates, and this, in 
turn, from the typical binary longitudinal fission of a Flagellate. 

ECUADOR (officially La ReptMica del Ecuador), a republic of 
South America, bounded N. and N.E. by Colombia, S.E. and S. 
by Peru, and W. by the Pacific Ocean. Its boundary 
lines with Colombia and Peru were in 1909 still un- 
settled, large areas of territory being claimed by all 
three republics. Under an agreement of the 15th of December 
1894, the disputes were to be decided by the Spanish sovereign 
as arbitrator, but nothing was accomplished. On the 5th of 
November 1904 . Colombia and Ecuador agreed to submit their 
dispute to the German emperor, and a convention of the 12th of 
September 1905 between Colombia and Peru established a 
modus vivendi for the settlement of their conflicting claims, in 
which Ecuador is likewise interested. The maps of Ecuador, 
whidi are ver}' defective, usually describe its territory as 
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extending eastward to the Brazilian frontier, but as Peru is in 
actual occupation of the region cast of Iluiririma-chico, on the 
Napo river, 3! degrees west of that frontier, those maps cannot 
be considered correct. The Trans-Andine territory occupied by 
Ecuador is a wedge-shaped area between the Coca and Napo, 
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the provisional boundary line with Colombia, and a line running 
nearly west-south -west from Iluiririma-clnco (about lat. 2® 50' 
S., long. 73° 20' W.) to a point on the Santiago river in about 
lat. 4® 12' S., long. 78° W., which forms the provisional boundary 
with Peru. The eastern part of this territor}’^ is also claimed by 
Peru, which would have the effect, if allowed, of restricting 
Ecuador to a comparatively small area covered by the Andes 
and western Cordillera and the narrow plain on the Pacific coast. 
From the Santiago river, a western affluent of the Maranon, the 
boundary line runs south-west and west across the Andes to the 
head waters of the Macara, down that stream to the Chira, or 
Achira, whose channel marks the frontier down toabout 80° 17' W., 
where a small stream (the Rio Alamo) enters from the north. 
The line then runs almost due north to the .south shore of the 
Gulf of Guayaquil, following the western water parting of the 
lower Tiimbez valley. A small district in the valley of the Chira 
is claimed by Peru. The northern boundary line is described 
elsewhere (sec Colombia). A small section of this line terminat- 
ing on the Pacific coast is also in dispute, lilcuador claiming the 
main channel of the Mira as the dividing line, and (.lolombia 
claiming a small district south of that channel, the line running 
due west from the mouth of the most southern outlet of the Mira 
opening into Panguapi liay, to a point of intersection with 
that river. 

Physical Geography, The surface of Ecuador may be divided into 
three distinct regions : the ('is-Andine lying between the Westeni 
Cordillera and the coast ; the Inter-Andine, which includes the two 
great mountain chains crossing the republic with the elevated plateau 
lying between ; and the Trans-Andine, lying east of the Andes in 
the great Amazon valley. The first part consists of an alluvial, 
low-lying plain formed in great part by the detritus lirought down 
by the mountain streams. It is irregular in form and is broken by 
isolated elevations and spurs from the Cordillera. Large areas are 
still .subject to annual inundations in the rai^ .season, and the lower | 
river courses are bordered with swamps. This is the most fertile 
and productive part of Ecuador, especially on the higher lands near 
the &>rdillera. The Trans-Andine region is similar to the neigh lK>ur- 
ing territories of the upper Amazon basin occupied by Coloint^ia. 
Brazil and Peru -a great forest-covered plain descending gently 
toward the cast, broken on its western margin by short spurs from 


the Andes enclosing highly fertile vallevs, and by low. isolated 
ranges between the larger river courses] and traversed by large 
rivers flowing into the NaiJO and Maraflon. This region has been 
only partially explored, and but little is known of the large areas 
lying between the navigable rivers. 

The Inter-Andine or plateau region lies in and between the two 
gvc?at mountain chains which cross the 
greater part of the republic 
between and almost j^arallel 
with the 78 th and 70 th 
meridians. The eastern chain is known 
as the Andes of Ecuador, or the Cor- 
dillera Oriental, and the western as 
the Cordillera Occidental (Western Cor- 
dillera). Starling from the confused 
gron])ing on the southern frontier of 
the two great chains and some trans- 
verse rianges, they run nearly north by 
east to the Colomlnan frontier where 
another “ knot " or junction occurs. 
The sninmitsof tlu- western range form 
a line of noteworthy regularity, but 
those of the eastern form a f>ioken 
irregular line of varying distances from 
the first. The elevated platc'an be- 
Iw'cen the two great chains, which is 
about 300 m. long and 20 to 30 m. 
wide, is divided into three great .shallow 
basins or ]ilains by the transverse 1 iflges 
or paramos of Tiiipnllo and Azuay. 
These .arc known as the Quito, Ambato 
and Cuenca l»asins. South of the l.atter 
is the irri‘gular ;ind deeply brohen Loja 
b.asin. which can hardly be coiisidcM’ed 
a part of the great Ecuador plateau. 
The three great basins, which .are broU(*n 
and subdivided by moiint.aiiioiis spurs 
and ridges, diiscend gradually toward 
the south, tlie Quito plain h.iviug an 
average’ elevation of 9500 ft. above the 
sea, Ambato 8500, .ind Cuenca 7800, 
They are also characterized by the in- 
enrasing aridity of tlie plateau from 
north to south, the Quito plain being 
fertile ami well covered with vegetation, and the Ambato .and ( uenc.i 
pl.ains being barren and (le.sol.ate exci’pt in some favoured localities. 
The volcanic clianicter of the region is likewise responsible tor i.arge 
an.*as of b'.rren surfaces. Rising from this elewated plab’au, along 
its eastern ainl westj.'rn margins, are tlie Cordillenis with their 
principal summits culminating far above the line of perpiitual snow, 
which in this region is about 1 5.750 ft. above the se.a. Tlurse summits 
are rcmarlc.able, not only for their great height, but also for tlieir 
app.arent symmetrical arrangement in parallel lines, sometimt's in 
pairs facing each other .across this c;yclopean pass.age. Nowlwre in 
the world c.an there be found another such .'*sseniblage of .snow-clad 
peaks, scver.al of which .are active volcanoes. There are 22 of them 
grouped around these central ])i.aiiis almost within sight of each other. 
The western chain has the distinction of h.aving the highest summit, 
the e.astern the greatest number of high summits and the highest 
.average clev.alion. Erom the time of lliunboklt’s visit to this re- 
markable region dowm to the jiresent lime there have been many 
diverse calculations of the height of these piaks, but with a con- 
sideralde variation. It is estim.ated tliat there was a considerable 
decrease in the elc*v.atioTi of this part of the Andes during the past 
ccntu^3^ Quito having sunk ft. in 122 years, Pichincha 218 ft. 
in the same time, and the farm of .Antisana, where Mnmboldt 
resided for a time, 165 ft. in years. At the .Stamc time Cot.oj^axi 
and S.angay. the two active volcanoes, have actually iricreast'd in 
elcrvation since the measurement of La Conchamiiie in 1742. These 
changes in elevation, if correct, are diu‘ to seismic dislurbaiices. a 
cause that may be partially responsible, for tlie varying computations 
of tht> heights of these well-known peaks. Among moileni invest! 
gators are W. Reiss and A. Stiibel (1871 - 18/^0. find Eclw'ard Whymper 
(1880), whose measurements of the ])rincipal summits were. 
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The Imbabura voicano, celebrated for its destructive eruptions of 
mud and water, stands midway between the two ranges at the 
northern end of ttic plateau, and belongs to the transvcisc ridge of 
knot which unites them. It is the most northern of the higher 

peaks o^ Ecuador, with the exccj)tion of Cotocachi, and possibly 
of Chiles on the Colombian frontier, and reaches the elevation of 
Ibarra on the northern flanks of the volcano has suffered 
severely from its eru|>tions. The name is derived from imba, fish, 
and hura, mother, and is said to have originated from the quantities 
of a fish called “ jjrcfiadilla ” {Pimelodtts cyclopum) discharged from 
its crater during one of ils eruptions a phenomenon which, after a 
searching investigation, was discredited by Wagner. Cayambe, or 
Cayeinbi, the second highest peak of the Ecuadorean Andes, has the 
noteworthy distinction of standing very neiirly on the equator. 
It.s base covers a large area, and its .square top, rising far above the 
snow-line, is one of ihe sights of Quito. Antisana is crowned with 
a double dome, and is described fis an extinct volcano, though 
Humboldt saw smoke issuing from it in 1802. On its western side 
is the famous hacienda (farm) of Antisana. 13.30^) ft. above the sea, 
wlierc IIuml)Oldt resided for several months in 1802. Sara-Urcu 
stands south east of Antisana in a densely fort?sted region, dnmehed 
with rain and only slightly explored. Sincholagua and Rumiftagiii 
are the next two peaks, going southward, and then the unrivalled 
c(>ne of Cotopaxi (^.v.) — the highest active volcano in the world 
from whose summit smoke curls upward unceasingly. 

IJaiiganati or Cerro I lermoso is chiefly known through the tradition 
that the treasures of the Incas were buried in a lake on its slopc.s. 
It consists of a group of .summits, the highest being credited with 
17,843 ft. 'I'unguragiia, or Tunguraliua, has a cone-shaped summit 
like that of Cotopaxi, with a slope of 38'’. It rkscs from a plain 
somewhat lower than the neighbouring central ])lateau and stands 
friie from the surrounding ek^vations. except on the .south, which give 
it an exceptionally imposing appearance. Among its characteristic 
f(!atures is a cataract fed by melting snows, w'hich descends 1500 ft. 
in three leaps, iind an enormous basaltic lava-stream, which cro.sses 
the face of the mountain in a north-easterly direction. Its most 
notable eruption was in 1777. It has been sometimes classed 
among the extinct volcanoes, !)ut smokt? has becui seen Issuing from 
it at ditlerent dates, and a violent eruption occurred on January 12. 
i«86. The fertile cultivated valley of Bafios, with it.s thermal 
springs, lies at the base of Tunguragiia, which F. Hjissaurck descrilK's 
as •' the most beautiful of all the snow' peaks in the country.” Tlie 
next in line is El Altar, which the natives call Capac-Urcu (” king 
mountain ”), whose broken cone and impressive outlines make it one 
of the mo.st attractive mountains of Ecuador. Its summit compri.ses 
a group of eight snow<clad peaks, and its crater is surrounded by a 
stc'cp and jagged wall of nxiUs. There is a tradition that this moun- 
tain was once higher than Cliitnborazo, but a serie.s of erupt ion.s 
cau.sc?d the cone to fall in and reduced its summit to its present 
altitude and broken appearance. .Altar has shown no signs of activit y 
since the discovery of America. Sangay, or Sangai, the next and 
last large vulcaiio to the south, is in a state of fre(]uent enqdion, 
luiw'ever. aiid is known as one of the most restless volcanoes of the 
world. Since the Spanish conquest it has been in a state of un- 
interrupteil activity, but no damage has been done, because there are 
no civilizeil settlements in its immediate vicinity. Though of great 
iiitcre.st to scientific investigators because of thi.s unceasing activity, 
and of its peculiar position in the Andean syst(un, and because of the 
difiicult and dangerous country by which it is surrounded. Sangay 
has been but rarely visitenl by European travellers. Its eruptions 
are not on a grand scale, but small outbursts of lava anti explosions 
of steam occur at fretpient intervals, and at longer intervals more 
violent explosions in which the molten rock is thrown 2000 ft. 
above it.s summit, and ashes arc carried away as far as the streets of 
Guaya(|uil. 

Turning to the Cordillera Occidental and taking the principal 
peaks in order from .south to north, tiie first to claim attention is 
Chimborazo (from Chimpti-raza, “ mountain of snow *'), the highest 
summit of Ecuador, and once believed to be the culminating point 
of the Andes. Humboldt, who unsuccessfully attempted its ascent 
in 1802, gives it 3 elevation as 21.425 ft., Kci.ss and Sliibel as 20,703, 
and Whymf)cr as 20,498. It stands 76 m. nortli-cast of Guayaquil, 
and, accorcliiig to 59 i>ruce, rises majestically from the valley of the 
tbiayas. on the west, without a " positive break from the summit 
down to the ]}|;jin.’' This, however, is erroiif?ous, for Wliym])(»r 
located a detached range running parallel with the Cordillera bn the 
west, for a distance of 65 m. with the Chimbo valley between them. 
The magiiilicence of its mass is imposing from almost any point of 
view, but it can bo most fully appreciated from its western or 
l*£icific side, where its base is covered with forest up to the snow-line. 
alx>vc which its pure wiiite cone rises another 5000 ft. An un- 
obstructed view of the great mountain is rarely obtained, how'ever, 
because of the mists and clouds which cover its cone. Its summits 
were reached for the first time in 1880 by Edward Whymper, all 
previous attempts having failed. It is considered to be an extinct 
volcano bccau.se it makes the plumb-line deviate only y" to 8*. 
from which it is deduced that the mountain is hollow. Moreover, the 
calcined matter resembling white sand which covers its sides below 
the snow-line, extensive beds of lava, and the issue of streams of hot 
water from its northern side, seem to confirm the deduction that 


Chimborazo is an extinct volcano. Immediately north of Chimbo- 
razo, and .separated from it by only a narrow valley, arc the lower 
triple summits of Carahiiairazo, or Carguairazo (which the natives 
call Chimborazo-embra, “ Chimborazo’s wife *’), whose hollow cone 
collapsed in 1698 during a great earthquake, and left the jagged rim 
which adds so much to its present picturesque appearance. Mr 
Whymper s measurement is for the middle peak. Quirotoa, still 
farther north, Ls supposed to have suffered a similar catastrophe. 
Its hollow summit. 13,510 ft. above sea-level, now contains a large 
lake. Iliniza, which stands west by north of Cotopaxi, has two 
pyramidal peaks, and is one of the most intcrc.sting mountains of 
tlie Ecuadorean group. It stiinds at the western end of the Tiupullo 
ridge, and overlooks the Quito basin to the north-cast. The French 
academician Bougcr, who was chief of the scientific commission 
sent to Ecuador in 1736 to measure a degree of the meridian on the 
equator, made a trigonometrical measurement of Iliniza, and Wagner 
ascended to within 800 ft. of its summit in 1859. The geological 
structure of the mountain furnishes no evidence of volcanic activity. 
Chamalari, which the Spaniards called El Corazon from its heart- 
shaped ap])earance, is similarly destitute of a crater. It overlooks 
the Quito basin and has been ascended many times. Among the 
tifirlier explorers to reach its summit were Boiiger and Condamine, 
Humboldt and Bonpland. and Jose Cdldas, the Granadian naturalist. 
Atacatzo is an extinct volcano, with nothing noteworthy in its 
appearance and history. Picliincha, its famous neighbour, is 
apparently of later origin, according to Wagner, and of .slightly 
lower elevation. Perhaps no Ecuadorean volcano is better known 
than Picbincha, the “ boding mountain.” because of its destructive 
eruptions and its proximity to the city of Quito. Its summit com- 
prises tliree groups of rocky peaks, of which the most westerly, 
Rucu-Pichinclia (Old I'ichincha), contains the crater, a funnel- 
shaped basin 2^60 ft. deep ami ai>out 1500 ft. wide at the bottom, 
whose walls in phices rise peiqxmdicularl'y and in others at an angle 
of 20**. The exterior of the cone lias an angle of 30". Bougcr and 
Ta Condamine were the first to reach its l>riiik in 1742, after which 
lliimboldt made the ascent in 1802, Boussingault and Hall in 1831. 
Garcia Moreno and Sebastian Wisse in 1844 and 1845 (descending 
into the crater for the first time). Garcia Moreno and Jameson in 
1857, Farrand and ria.ssaurek in 1862, Orton in 1867, and WdiymiHT 
in 1880. Farrand spent more than a week in the crater trying to 
get some good photographic view's, and Orton has given a graphic 
(lescription of his experiences in the .same ])lace. He found that the 
real cone of eruption was an irregular heap 250 ft. in height and 
8 cm^ ft. in diameter, containing about 70 vents. The temperature 
of the vapour within the fumarole was 184®, and W'attrr boiled at 
189*. Tlierc liav(i Ixren five eruptions of Pichincha since the Spanish 
conquest in 1539, i5bb. 1575. 1587 and Myo. The second covered 
Quito 3 ft. deep with ashes and stones, but the last three \ycrc con- 
sidered Jis the most destructive to that city. The last happily broke 
down the western side of the crater, which, it is believed, will ensure 
the city against harm in any subsequent enqjtion. Since the earth- 
quake of August 1867 Pichincha has sent forth d(;nse masses of 
black smoke and great quantities of fine sand. Cotocachi is a double- 
peaked mountain, rising from an extremely rough country. It wjus 
ascended by Whymper in 1880. All the higher summits of Ecuador 
have true glaciers, tlie largest being found on Antisana, Cayambe 
and Chimborazo. Whymper located and named no less than eleven 
oil Chimborazo, and counted twelve on Cayambe. 

There are two distinct hydrographic systems in Ecuador— the 
streams that flow south-eastward to the Marafion, or Amazon, and 
Uiose which flow w^estward to the Pacific. The southern 
part of the great central plateau is arid and lias a very 
light rainfall ; it has no streams, therefore, except from melting 
snows, and the higher elevations which i-oceive the impact of the 
easterly w'inds. I'arther iiortli the rainfall becomes heavier, the 
plateau is covered w^ith vegetation, and a considerable number of 
small rivers flow westward through the Cordillera to the. Pacific. 
Tlie Eastern Cordillera, or Andes, forms the water-parting betwetin 
the tw'o systems. The largest of the eastward-flowing rivers is the 
Na|X). wJiich rises in the eastern defiles of Cotopaxi and Sincholagua 

the principal source being the Rio del Valle, which traverses the 

Valle Vicioso. It at frst flows south by ca.st, and at the village of 
Napo is T450 ft. above .sea-level, at the mouth of the Coca 858 ft., 
at the ni ^uth of the Aguarico 586 ft., 500 .at the mouth of the 
Curaray, and 385 at its junction w'ith the Marafion. Orton estimates 
its current at Na|K> in the month of November as 6 in. an hour ; 
in the next 80 m. the river falls 350 ft. and produces a fine scries of 
rapids ; and from Santa Rosa downw’ards the rate is not less than 
4 m. an hour. Its breadth at Napo is only 120 ft., but at C^ca it has 
w'idened to 1500 ft., and at its mouth to’ nearly i m. Like most of 
the large Amazon tributaries, its discharge into the Marafion is 
through several distinct channels. The Napo is navigable for steam- 
Lxiats for .some distance alxive the mouth of the Coca, and thence for 
canoes as far as the Cando Ctitaracl, 3332 ft. above the sea. Its total 
length is 920 ra. The principal tributaries of the Napo arc the Coca 
and Aguarico from the north, and the Curaray from the south. 
The Coca rises on the eastern slopes of the Andes near Cayambe 
and the Guamani range, and flows eastward near the equator to 
San Rafael (about 76® 30' W. long.), where it turns sharply southward 
to a junction v.'ith the Napo in about lat. i* S., long. 76® W. The 
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Coca forms the provisional boundary line between Ecuador and 
Colombia from its source to the Napo. The Aguarico also rises on 
the eastern slopes of the Andes north of Cayambe and Hows south- 
eastward to a junction with the Napo in about long. 75"^ W.. its 
length being roughly estimated at 420 in. Little is known of its 
course, or of the country through which it Hows, which is provision- 
ally occupied by Colombia. The Curaruy has its sources in the 
defiles of the Cerros de Llanganati, and flows south-eastward to the 
Napo. its length being estimated at 490 ni. Its lower course is 
sluggish, where its waters are made unpalatal^le by a reddish slime. 
The Na|>o and its tributaries are celebrated in the early history ol 
South America as the route by which Gonzalo Pizarro and Orellana 
first reached the Amazon, and it was afterwards the principal route 
by which the early exjiedi lions across the continent at this jioint 
connected the Andean Plateau with the Amazon. The other rivers 
which flow tlirough the Oriente territory of Ecuador into the Marafion 
are the Tigrc, Pastaza, Morona and Santiago. The Tlgre. of which 
little was kiiowm iinf il a recent date, is formed by the confluence of 
the Cunambo and Tfuiviyacu, whose sources are on thc^ eastern 
slopes of the Andes near those of the Curaray. Its length below tliis 
conlliienco Ls 416 m., into which are received 109 tributaries, the 
largest of which arc the I'ucacuro and Corrienles. The Tigrc is 
navigable at all stages up 10 the Ciiniunl)o confluence, and promises 
to afford one of the moist valuable river routes in Ecuador. It enters 
the Mara lion very near tlie 7.1th meridian. The l*a.staza. or Pastassa, 
unlike the rivers already described, has its source on the central 
plateau west of the iu'inci])al chain of the Andes, within the sliadow 
of C'olopaxi. and breaks through the Cordillera to the north of 
Tiinguragua. .After llowing soufiiward along the base of the high 
Andes for a short distance and receiving a number of torrents from 
the siiowclad heights, it turns south-eastward across the plain and 
enters the Maratlon aliout 70 in. above the mouth of the iiuallaga. 
Tlio stream is known fis the Patate <lown to its junction wutli tlie 
(Tiambo, near Banos, and is not callrd Pastaza until the Agoyan 
falls are passed. It w.'is navigated by Don l*edro Maldonado as 
early as J741, and is navigal»le for steamboats of 2 to 4 It. draft 
up to the mouth of the Jluasaga (about 124 m.) in times of high 
water, and lor canoes nearly 200 m. farther. 'I'lie Pastaza. however, 
is subject to irresistible floods caused by the sudden rising of the 
mountain torrents on its up])er courst!, especially the Toro, which 
sweej) down with sucli fury that navigation on the river is practically 
im])ossible. The shallowness of the lower stream, where the current 
is sluggisli, is probably due to the great quantities of silt brought 
dow'ii by th<?se floods. Many of the rivers of i^astern licnador an? 
.snl.)ject to similar Hoods from the Andean shapes, which have cut 
away broad, deep channels, tlirough the adjacent jilains, leaving 
long* narrow’ ridges between their courses which the nativi^s call 
i uchillns, 'I'he Morona is formed by the confluence of the Manhuasisa 
and Cangaima aliout 310 ni. abov'^c its moufli, and is freely navigable 
for small steamboats to that jioiiit. The two confluents just men 
tioned liavc their soiirctjs in the Andes, and flow for some distance 
across the ]dain liefore uniting to lorm Use Morona. Both are 
nav'igalile for coiisiderabJc distances. I'he Morona follows a very 
tortuous course before enleriiig the Marailon. at long. 70" VV., and 
receives a large number of ai'tluents, one of which .servers as the 
outlet for Lake Rimachiima, in Peruvian territory. Very little is 
tlelinitely know’ll of the affluents of the Morona, l*asl.aza and Tigrc, 
as tlie territory through which they run has been but slightly ex- 
plored. The Santiago, which enters the Marahon near the J'ongo de 
Maiiserichc, is formed by the confluence of the Paiite, which ri.sc.s 
in tin: province ot Azuay, and the Zamora, which has its source 
among the niounlains of J.,oja. According to Alexander Garland 
{Peru in igob), the rivers of trasterii ICcuador are navigable at low 
water for sleamei-s of 2 to 4 ft. draft for an aggregate distance of 
follows : 


Napo, to the mouth of the Aguarico 
Curaray, up to Canonaco . . . . 

Tigrc, il]) to Cuiiambo T hiiviyacu confluence 
Pastaza . . . . . 

Morona. iqi to the Rarayacii .... 


Mile.*?. 

559 
286 
4 !(> 
3T 
211 


These same rivers arc navigable at high water for sieamers of 
loi ft. draft for an .aggregate dLstance of 1330 in., including 68 m. 
of the Aguarico. and for steamers of 2 to 4 ft. draft for an acidilioneil 
733 m. The last aggregate includes an (rxlcnsioji of 93 m. on the 
l*astaza, 99 on the Morona, 186 on tlie .Na[)o, and tlie balance on 
the Afauhuasisa, Cangaima. Ihicacuro, rorrieiites. Cunambo and 
Iluiviyacu. 

On the western versant of the Andes of Ecuador there are three 
river systems of considerable size - the Mira, the Esmeraldas and 
the Giiayas. The sources of the first — the Kioblanco, IHsco and 
Ihmtal — are to be found on the northern slopes of the transverse 
ridge which culminates in the Imbabura volcano. Us course is 
north and north-west to tlie (',olombian frontier, thence we.stward 
and north-west to the Pacific, breaking through the Western Cor- 
dillera on its way. It forms the boundary liiie for some? distance 
betw'een Ecuador and Colombia, but near its month wliere the river 
turns northward Colombia has taken possession of the left bank 
and all the territory covered by its large della. Its ]irincipal tribu- 


taries on the left are the San Pedro, Paramba. Cachiyacu, Chachavi 
and Canumbi, and on the right the San Juan. Caiquer and Niilpe. 
The delta channels of the Mira are navigable, being tributary to the 
Colombian port of Tumaco. The Esmeraldas drains all tliat part 
of the central plateau lying between the transverse ridge of Tiu])ullo 
on the south, and the Inil)al>iii'a ridge on the north, together with 
tlie western slopes of the Cordillera between Iliiiiza and Cotocachi, 
and a considerable part of the low’er plain. It is formed by the 
confluence of the Quiniiule and I’oachi with the tniaillabamba 
between 40 and 50 m. above its mouth, and ilischarges into the 
Pacific in lat. N., long. 79" 4(1' W., through a narrow ami ])re- 
cipitous gorge. The voliiino and curninl ol the river is suflicient to 
freshen the sea 2 in. from the coast. The Guaillabamba is the larger 
anil more important tributary, and should be considered the main 
stream. It rises in the Chillo valley in the vicinity of Cayambe. 
and flow.s acros.s the northern end of tlie central ]>laieau, breaking 
through tlie Western Conlillera bctw’een C'otocachi and l^ichincha. 
One of its plateau tribiitarics, Rio Pedrt?g{il. rises on the slopes of 
Cotopaxi and is celebratetl for its three beautiful cascades, the highest 
of which is about 220 It. The 'foachi ami Ouinimie have their 
sources on the western slopes of the Cordillera, 'i’he Guayas or 
(iuay('iquil river is in part an estuary exlemling norlhw’ard from the 
Gull of (iiiayaquil. bordered by mangrove swamps and mud banks 
formed by the silt brought down from the neighbouring inouiitMins. 
All the bordering country on both sides is ol Hie same description, 
and for a long distarici? inland extensive areas ol swampy country 
are submerged during the rainy season. Above the moutli of the 
Jhiule the river is known as the Bodegas, which in turn is formed by 
the confluence ot the Babahoyo and the Vinces. The Cbiayas also 
receives a large tributary from the east c.'illed the Yagiiaclii. All 
these streams cire navig.ablu on their lower course.s, regular steamboat 
communication being maintained on the Guavas and Bodeg.is to a 
river port of the latter name. 80 in. above (iiiayaipiil, and for 40 m. 
on the Danle. The navigable channels of all the rivers are computed 
at 2<30 m. The drainage basin ol the Ciuayas, :icconiing to 'fheodor 
Wolf, covers an area of 14.000 sq. in., ami includes the greati-r pari 
of the lower plain and the western slopes of tlic Cordillera Occidimtai 
as far north as lliiiiza. The Babahoyo. which is the iihiiii stream, 
has its sources on 1 he .slopes of I'himliorazo. tlie Daule on the Sanclomo 
ridge in the latitude of Pichincha. the Yagnachi on the soiith-(?a.steni 
slopes of Cliimliorazo. whence it flow’s .southward for a considerable 
distance Iwfore breaking tlirough tiic Cor(lillt?ra to the western plain. 
Till* (liuiyas is one of the most inleresting and v.iried of the South 
.American river sys1i:ms, and is of great economic importance to 
ICcuador Tn addition to these three river systems, there are a largi? 
number of short streams on the coast llowing into the I’acilic and 
Gulf of Guayaipiil, only two of w’hich have any special importance 
in the pre.'Sfmt uridoveloped slate of the coimlry. These are the 
Santiago, which drains several fertile valleys in northern Esmeralda.*? 
ano wr?.slcrn Carchi, and wJiose outlet is connecteil w'ith .some 
navigable tide-water ch.’mnels, including the Pailon basin and the 
Caraciiiez, or Car.'icas, on w’hicli is located tin? village of Brilda de 
Cardqiiez (lat. o'^ 34' S.), the nearest port to the city ol Quito. 

There are a considerable number ol small lakes in Ixiiador. but 
no large ones. Tln?sc are of two classes - those of the bowl-like 
valleys and extinct craters ol tlie Tiiountainoiis region, j 
and the reservoir lakes of the lowland ]>laiiis catiserl by 
the annual overflow of tlie rivers. It is impossible to say liow many 
of the hitler there may be. for much of I he terrilorv wliere they 
are found is unexplored. They arc usually shallow and malariai. 
Among the upland Lakes. tlu?re are some of sjwcial inlere;?! because 
of tlieir position and historical association. 'I'he Yaguar-eocha 
(“ lake of blood "), in the province of Imbalnira. in?ar Ibarra, which 
IS only in. in circumference, is celelu'ated for Uie tnulilion that 
Hiiayn.a-Capac. om* ol the great conquerors of I he Inca dynasty, 
defeated an array of rebellious C'arrantpiis on its shores, and tlirew 
so many of tlieir bleeding corpses into d as to turn its w;il<‘rs tii the 
colour of blood. On the .south-east skirt of rotocachi, 10.200 ft. 
above the sea, is the beaiilifiii little Cuy-cocha, W'hich origiiiateil, 
it is believed, throiigli the falling in of the mountain's sid(?s. I’here 
are two othf?rs of apparently tlie siuiu? origin on the nortli-w(?sl slopes 
of the ISlojanda volcano, but they are loss jittraclive because? of their 
gloomy surroundings. In the deep valley ij':tw'(?f ii the mountains of 
Imbainira and Mojanda is the lake of San Pablo, 8848 ft. above the 
.sea. It is one of the largest of its class, being about 5 m. in cir- 
cumference, and is sitiiatr?d In an rxcejilionally lerl.ih? region. It 
drains through the Pcguchi into tin? Rio Blanco, a tributary of the 
Mira. Other well-known lakes of the plateau region are Ouirotoa, 
aiioiit 4601^ ft. in (liameti?!* ; Coltsi, east of Riohamba, and Colay, 
.south of the same place. Among the many thermal springs througli- 
out the Andean districts, the best known are at Befermos and .San 
Pedro del Tingo, north-east of Quito ; at f^achillacta, in the district 
of Nanegal ; at Timbugpoyo, near l-atcacunga ; at Banos ^5906 ft. 
elevation), near the foot of 'riinguragua ; and on fl»e slojies of 
Runiifiagiii and Chimborazo. 

The coast of Ecuador extends from about lal. i" 20' N. to the 
vicinity of the Boca Jambeli on the southern .shore of tlie Gulf of 
Guayaquil, in lat. 3® 14' S., and has an outward curve. CoMMt. 
Its more prominent headlands are Punta Galera, C.abo 
Pasado, Cabo de San Lort?nzo and La Puntilla, or Santa Elena 
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Point. The bays on this coast are commonly broad indentations^ 
and the rivers "discharging into them are generally obstructed by 
l>ars. The small ports along the coast, therefore, do not afford 
much protection to shipping. TJic most northern of these l^ays is 
the Ancon dc Sardinas, lying south of the Mira delta. The head of 
the hay is fringed with islands and reefs, behind which is the mouth 
of the Santiago river, I^oza HarlK>ur, San Lorenzo Bay, Pailon biusin 
(O.nd a network of navigable cliannels, all of which are difficult of 
access. The small ports of La Tola and Pailon an* located on the.se 
waters. The port of Esmcraldas. near the mouth of the Esmeraldas 
river, is located near the southern entrance to this bay. As the 
mouth of the river is ol)structed by a bar and its current is swift, 
the anchorage is outside in an open roadstead, only slightly protected 
on the south. Farther .south is the broad Bay of Manta, with a small 
port of the .same name at its southern extremity. The most fre- 
(jiiented jjort on this part of the coast is that of Bahia de CarAquez, at 
the mouth of the Car&(]ucz, or Caracas river, which is also obstrtictcd 
by a bar. There is a fertile, productive country back of this ]x>rt. 
and it is the objective point of a road from Quito. Immediately north 
of th<^ Gulf of Guayaquil is the Bay of Santa itlena, with a .small port 
of the .same? name, which has a good, wcll-shelt<?rcd anchorage and is 
the landing-place of the VVe.st ('oast cable. The Gulf of Guayacjuil, 
which lies b‘.n.ween tin? Ecuadorean and [Peruvian coasts, is the 
largest gulf on the P.'u:ific coitst of South America Ixjtween Panama 
and ( 2 hiloe. Its mouth is 140 m. wide between 1 -a i’untilla on the 
north and ("al>o Bianco on the south, and it penetrates the land 
i^astward, with a slight curve northward at its head, for a di.stancc 
of about 100 m.. terminating in the Guayas estuary or river, on 
which is located the port of Giiayarpiil. The u]ijx?r end of the bay 
and its northern shores are fringed with swamps through which 
numerous estuaries ])enetrafe for some distance inland. Immediately 
w(*st ol the (biayas river the Estero Salado. which comprises a great 
many shallow tide- water channels, or bayous, penetrates as far 
inland as (luayacpiil, but is used only by canoc'S. The upper end 
of the gulf is filling u]) with the silt brought down from the Cordillera. 
It is divided midway by tJie large island of Puna, at the ca.stern 
end of which is the anchorage for steamers too large to ascend the 
(biayas. The steamship channel pa.s.se.s between this island and the 
Peruvian coast, and is known as the fambcli clianmd. 'I'lic pa.ssage 
north of i’una l.sland is known as the Morro channel, but its entrance 
is obstructed by shoals and it is con.sidcrod dangerous for shipping. 
A small port in the Jambeli channel, on the south-east shore of the 
gulf, is that of Puerto Bolivar, or Puerto Iluaila, the shipping jKjrt 
for the town of Machala and the Zaruina mining region. 

Thc^re are few i.slands off the coa.st of Ecuador, and only one of any 
considerable size -that of Puna in the Gulf of Guayaquil, which 
Mmndm north-cast to south-west and 8 to 14 m. 

* wide, it lies in the north-ea.st part of the guli, and is 
separated from the EcuJidorean mainland by the Morro channel, 
and from the southern mainland by the wider and deeper Jamlieli 
channel. There is a low, mountainous ridge, c.alled the Zampo Palo, 
running through it, and its ejistorn shores have .some moderately 
high bluffs ; otherwise the island is low and .swampy, iind its .shorc.s, 
except the eastern end, are fringed with mud banks. The island is 
densely wooded (in marked conlmst with the opposite Penivijui 
shore), and is considered un1ie;ilthy throughout the greater part. 
If has a population of 200. chiefly centred in the village of Puna, 
at its north-east extremity, which is a shipping port and health 
nrsort for the city of (iiiawiuil. Puna island is celebrated for its 
connexion with Pizarro's inviision of Peru in 1531. It is said that it 
had a consid(*rab1e ]iopu]ation at that time, and that the natives 
resisted the invaders so vigorously that it cost .six months to reduce 
them. Midway in the outer pari of the Gulf of Guayaquil is Amorta- 
jada or Santa Clara island, whose resemblance to a .shrouded corpse 
suggested the name which it bears. It lies 12 m. .south-west of Puna 
island and 80 m. from (Tiiayaquil. Tt rises to a considerable elevation, 
and carries a light 256 ft. above sea- level. There arc some low. 
swampy islands, or mud flats, covered with mangrove thickets, in 
the lower C>uayas river, but they arc uninhabited and of no import- 
ance. North of the Gulf of Guayaquil there arc only two small 
islands on the co;ist of more than local interest. The first of these 
is Salango. in lat. 1° 25' S.. wliich is 2 m. in circumference and rises 
to a height of 524 ft. It is richly wooded, and has a well-sheltered 
anchorage much frequented by whalers in .search of water and fresh 
]>rovlsions. The next fa 1 -a Plata, in lat. 1® 16' S.. which rises to a 
height of 700 ft., and has a deep anclionagc on its eastern side where 
Drake is s;ud to have anchored in 1579 to divide the spoils of the 
Spanish treasure ship “ CAcafuego." The Galapagos Islands {q.v,) 
belong to the republic of Ecuador, and form a part of the province 
of Guayas. 

Geology} — Tin* great longitudinal depression which lies Iwtween 
the eastern and the western branches of the Andes is also the 
Itniindaiy' between the ancient rocks of the east and the Mesozoic 


* See J. Siemiradzki, “ Geologische Reisenotizen aus Ecuador,” 
Neues Jahrb. /. Afin., Beil. Band iv. (1886, pp. 195-227, pi. vii.) ; 
Th. Wolf, Geogtafia y geologia del Ecuador, puhlicada por ord^n del 
Supremo GMemo de la Eepublica ([..eipzig. 1892) ; W. Reiss and 
A. Stiibel, Reisen in Sud- America. Das Hochgebirge der Uepuhlik 
Ecuador (Berlin. 1892-1902). 


beds which form the greater part of the west of the county. The 
Eastern Cordillera is composed of gneiss, mica and chlorite schist 
and other crystalline rocks of ancient date ; the Western Cordillera, 
on the other hand, is formed of porphyritic eruptive rocks of Mesozoic 
age, together with sedimentary deposits containing Cretaceous 
fossils. Most of the country between the Andes and the sea is 
covered by Tertiary and Quaternary beds : but the range of hills 
which runs north-west from Guayaquil is formed of Cretaceous and 
porphyritic rocks similar to those of the Andes. In the intra-andinc 
dcprc.ssion. between the East and West Cordilleras, recent deposits 
with plant remains occur near l.oja, and to the north-east of Cuenca 
is a sandstone containing mercury ores, somewhat similar to that of 
Peru. Farther north nearly the whole of the depression is filled 
with lavas, tuffs and agglomerates, derived from the Tertiary and 
recent volcanoes which form the most striking feature of the Andes 
of Ecuador. These volcanoes are most numerous in the northern 
half of the country, and they stand indifferently upon the folded 
Mesozoic Ixjds of the Western Cordillera (e.g. Chimborazo. Tliniza, 
IMchincha), the ancient rocks of the Eastern (Cordillera (Altar. 
Tunguragua. Cotopaxi, AnlLsana). or the floor of the great de- 
pression between. The lavas and ashes are for the most part 
andesitic. 

Climate. — (Climatic conditions in Ecuador are very largely con- 
tingent on altitude, and the transition from one climate to another 
is a matter of only a few hours' journey. Although the equator 
crosses the northern part of the republic, only 15 m. north of the city 
Quito, a very considerable? jjart of its area lias the temperature of 
the temperate zone, and snow-crowned summits are to be seen 
every day in the year from its great central plateau. In addition 
to the climatic changes due to altitude, there arc others caused by 
local arid conditions, by volcanic influences and by the influence of 
mountain ranges on the temperature and rainfall of certain districts. 
I'hese influences are not general ; on the contrary, they often affect 
very limited areas. For instance. Guayaquil lias a hot humid climate 
and mangrove; swamps line the shores ot Guaya.s down to the gulf ; 
at Santa lilena, alK>ul ni. due west, arid conditions prevail and 
vegetation is scanty and dw'arfed ; at Salango island. 50 m. north of 
Santa Elena, there is an abundance of moisture and vegetation is 
luxuriant ; 55 m. farther north, at Manta, the country is a desert ; 
and at Atiicames bay, 155 m. north of Manta, the rainfall and 
vegetation are again favourable. On the plateau similar conditions 
prevail. There is no great display of arboreal vegetation anywhere 
except in the valleys and lower passes where the rainfall is abundant, 
but in general terms it may be said that the rainfall and vegetation 
which characterize the Quito liasin soon disappear as one proceeds 
southward, and are substituted by arid conditions. Even here there 
arc‘ local modifications, as at Amliato, where a shallow depression, 
surrounded by barren, du.st-covcrcd ridges exposed to cold winds, 
is celebrated for its warm, equable climate and its fruit. It is to be 
noted tliat the Gulf of (Guayaquil sejiaratcs the humid, forcst- 
covered coastal plain of Ecuador from the arid, barren coast of 
Peru, the two regions being widely dissimilar. The mean annual 
temperature, on this plain, according to an official publication, is 
82*4® F., and the range is from 66® to 95®. The heat is modified at 
many points on the coast, however, by the cold Humboldt current 
which sweeps up the west coast of South America from the Antarctic 
seas. The year is divided into a wot and dry season — the former 
running from December to June, and the latter from July to De- 
cember. The rainy season, or invierno. Is broken by a .short period 
of dry weather, called tJie vcravillo (Uttle summer), shortly after the 
December .solstice ; otherwise it rains every day, the streams over- 
flow. land traffic is su.spendcd. and the air is drenched with moisture 
and becomes oppressive and pestiferous. The dry season, which is 
called the verano, or summer, is also broken by a short rainy spell 
called the inviernillv (little winter) or ” cordonazo dc San Francisco,” 
which follows the Sei)tembor equinox. Apart from those the two 
sea.sons are sometimes broken by cloudless skies in winter, and a 
drizzling mi.st, called the gariia, in summer. In the inter-andine 
region the variations in temperature are frequent and the averages 
comparatively low. An official estimate gives the mean annual 
temperature as 64” to 68° between (iooo and 1 i,ckk> ft. In Quito the 
mean annual temperature is 58*8”, the diurnal variation 10®, the 
aimual maximum 70®, and the annual minimum 45“. Other returns 
give the mean annual temperature at 55®. It is .said that pulmonary 
tul)erculosi.s is unknown in these altitudes, though it is common 
in the coast districts. Catarrhal complaints arc common, however, 
and leprosy is widely prevalent, it being necessary to maintain three 
large hospitals for lepers. In the hi^er altitudes there arc wide 
variations in the snow-fall and intensity of the cold even on the 
.same mountain. The line of permanent snow is much higher on tlie 
plateau side in both ranges, the precipitation being greater on the 
outer sides — those facing the forested lowlands — and the terrestrial 
radiation being greater from the barren surfaces of the plateau. In 
some instances the difference in the elevation of the snow-line has 
been found to be fully 1000 ft. Moreover, no two summits seem to 
retain the snow permanently at the same altitude. For instance, in 
1880 Wliymi^er found permanent snow on Cotocachi at i 4 . 50 «> 
while nearby Imbabura was bare to its summit (15,033 ft.) ; Antlsana 
was permanently covered at 16.000 ft., and near by Sara-Urcu, 
which is drenched with rains and mists from the Amazon valley 
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all the year round, at 14.000 ft. ; Sincholagua had large beds of 
permanent snow at 15,300 ft., Cotopaxi was permanently covered at 
15.500 ft. on its western side. Corazon had daily snowstorms dowm 
to 14,500 ft., but no permanent beds of snow on its east side (elevation 
15.871 ft.) ; and Chimborazo had deep snow at 15.600 ft. on its 
north-east and .south .sides in June- July. The eastern range was 
found to receive the heaviest snowfall. The elevation at which 
human rc.sidenco is possible seems to be unusually high in Ecuador. 
Many of the towns and villages of central Ecu.idor lie at altitudes 
ranging from 8606 ft. (Ambato) to 9839 ft. (Machachi). The capital 
city of Quito is 9343 ft. above the sea. and is celebrated for its 
agreeable temperature, and also for its healthiness in spite of prevail- 
ing unsanitary conditions. Above those towns are a number of 
farms and headsmen's habitations, where men live the whole or a 
part of the year with less discomfort from low' temperature than is 
experienced in northern Euro|>o and northern United States. 
According to Whyniper, the tamho of Chuquipoquio. at the foot 
of Chimborazo, is 11,704 ft., and tlio hacUnda of Pcdrf?gal. near 
Tliniza, 11,629 ft., both being permanently occupied. The hacienda 
f>f Antisana, 13.306 ft., and the herdsmen's hut of Cunayaco on 
Cliimborazo, 13.396 ft., are occupied only for a ]iart of the y<?ar. 
The highest elevations a.re generally covered with ice and snow, 
and glaciers, according to Whymper. are to l)e found upon no ies.s 
than nine of the culminating ]>eaks, and possibly upon two or three 
more. These serve to modify the temperatures of the plateau, 
which is swept by cold winds at all .sea.sons of the year. The pre- 
vailing wind is that of the north-cast and south-east trade winds, 
broken and modified on the ])lateaii and wcst(^rn lowlands by 
mountain barriers. Wc.sterly and north-west w'inds are .sometimes 
(•xpcrienccd. but are not permanent. 

Flora. — The flora of the Quito basin has been warll studied by 
various European botanists, more especially by Dr William Jameson 
(1796-1873) of the university of Quito, who began the preparation 
of a synopsis of the Ecuadorean flora in 1864 1865 (Synopais plan- 
tarnm Quitensitim, 2 vols., Quito, 1865). I'hc flora of the forested 
lowlands on both sides of the .brides has not been .studied and 
described so fully. From the I’acitic coast upward to a height of 
uliout 3000 to 4CKJ0 ft. tin? vegetation is distinctively tropical, 
including among its economic products cacao, cotton, sugar, tobacco, 
rice, maize, yucca (also known as cas.sava and mandioca), peanuts, 
bananas, sweet potaUies, yams, arracacha (Conium mosrhatum, 
ir. B. K., or Arracacha escnlevia), indigo, nibbt;r {Castilloa). ivorj'- 
nuts, cinchona and brctad-fniit. Most of these become rare at 3 (mk> 
ft., but a few. liUe sugar-cane, arc cultivated as high as 8f)oo ft. The 
alluvial valley of the Guayjis, above Ciuayaquil, is cc?lobratod for 
the richness of its vegetation, whicli, in fruit alone, incliide.s cacao, 
coffee, coco-nuts, pine tipples, oranges, lemons, guayavas {P.udium 
pomiferum), guavas {Tttgn spectahilis), sluiddocks (or grape-fruit), 
pomegranates, apricots, chirimoyas {Anona Chirimolia), grancUlillas 
{Passi flora quadrangnlaris), paltas {Persea gratissima, otherwise 
known as “ alligator pears "), tunas {Cactm). mangoes {Mangifera 
Indica), ]7acays {Prosopis dnlcis), aji (Chile pepper), and many 
others of less imj»ortancc. Besides rubb<.?r, the forests produce a 
great variety of Ciabinet and construction w'oods, ivorj'-niits (from 
the " tagua ” palm, Phvtelephas macrocar pa), “ toquilla " fibre 
{Carludovica palmata) for the manufacture of so-called Fiinama hats, 
r.'ibbage. palms, .several s])ocies of cinchona, vanilla and dyewoods. 
Among the large tnres w'hich arc valued for their timlM.T arc n'd- 
wood (Uumiria halsamifera). Brazil-wood, algarrolio, palo dc cruz 
{Jacquinea ruscifolia), guaiaciim or holy wood, rostnvood, cedar and 
walnut. From 6000 to 10,000 ft. above the .sea, the indigenous 
.species include the potato, maize, oca (Oxalis iubero.Ka), and quinua 
{Chenopodium quinoa), and the exotic species, wheat, barlciy, oats, 
alfalfa {Medicago saliva), and most of the fruits and vegetables of the 
northern temperate zone. Wheat docs not form a head below 
4500 ft., nor ripen above 10,500. The larger forest trees are rarely 
seen above lo.wio ft., and even there only on the outer slopes of the 
Cordilleras. The Escallonia myrtalloides, however, is found at an 
elevation of 13,000 ft., and the shrubl)y Befarias 400 or 500 ft. higher. 
A characteristic growth of the open plateau and upland valleys is the 
cabulla, cabaya or maguey (Agave americana), whose fibre is much 
used by the natives in the manufacture of cordage, sandals (ulpar- 
galas) and other useful articles. In the treeless region lying between 
j 1,600 and i3,8<x 3, or in other places between 12.000 and 14,000 ft., 
the similarity of tl)c vegetation to that of the coiTe.sponding European 
region, according to Wagner, is especially striking. On the paramos 
of Chiml3orazo. I^ichincha. Iliniza, <Stc., the relation of characteristic 
genera to those identical with genera in the Alpine flora of Europe? 
is as 5 to 4 ; and the botanist might almost suppose himself in tlie 
Upper Engadinc. Of the flora of the highest Andes, Wliymjier found 
42 species, of various orders, alK>ve 16,000 ft., almost all of which 
were from Antisana and Chimbonizo ; 12 genera of mos.scs were 
found above 15.000 ft., and 59 species of flowering plants above 
14.000 ft., of which 35 species came from above 15,000 and 20 
species from above 16,000 ft. The highest specimen obtained was a 
lichen (Lecanora stth^ca, L.) on the south side of Chimborazo, 
18,400 ft. above sea-level. Mosses (Grimmia) were found on Chira- 
liorazo at 16.660 ft., ferns (Polypodium pycnolepis, Kze.) at 14,900. 
and .specimens oiGentiana rupicola, H. B. K.. Achyrophorusquitensis, 
Sz. Bip., Culcitium nivale, H. B. K., at 16,300; Phyllaciis inconspicua. 


915 

Wedd., at 16.600, Astragalus geminiflorus, H. B. K., at 14 15,000, 
Geranium diffusum, H. B. K., at 16,000, Malvastrum phyllanthos, 
Asa Gray, at 16,500, Draba obovata, Bcnth., at 16.660, and Ranun- 
culus praemorsus, Kth., at 16,500 - all on Chimlxirazo. Fuchsia 
loxensis, H. B, K., was found on the slope of Sara-Urcu at 12,779 ft., 
and currant bushes (Rihes glandulosum, R. & 11 ). on Chimlxirazo. at 
14.0^. On the eastern slopes of the Andes, where the rainfall is 
continuous throughout the year and the atmos])here is surcharged 
with moisture, the forest growth is phenomenal. It is similar to 
that of the Colombian and Peruvian montanas, modified, if at all, 
by the excessive humidity which prevails in this region. 

Faitna.-^Thc fauna of ^uador is com|)arativ(?ly poorin mammalia, 
but the birds and still more the insects are >'cry numerous. The 
Quadrumaiia arc represented by a large number of species, the eastern 
forests being very much like the other parts of the gnjjil .\niazonian 
basin in tliis respect. The Carnivora include tin* puma (Felts 
concolor), jaguar (F. onca), ocelot (F. grisea)^ In^ar {Ursiis ornatus), 
fox, wca.sel and otter. A .small deer and. in southern Ecuador, 
the llama (Auchenia) with its allied siK’cies, the alpaca, guamico and 
vicuna, represent the ruminants. The rodents are numerous and 

include most, if not all, of the Amazonian species the capybara 

(Ffydrnchoerus capybara), cavia [C. aperea), paca (Coclogenys paca) 
and ciilia (Dasyprocta aguti), all amphibious mid having an exten.sive 
range. Tapirs arc to be found in the easlern forests, the p<x'.cary 
in more open woodlands, and the opossum in nearly every part of the 
country. Cattle*, horses, as.ses, slu*ep and swine wi*re introduced by 
the Spaniards, and thrive well in .some of I lie provinces. Excellent 
horses are reared in the uplands, as w'ell as mules and cattle, the 
pasturage on the mountain .slopes being good, and alfalfa bting grown 
in abundance in many districts. Tlie Reptilia include count]e.ss 
numliers of alligators in the Gtiayas and its triliiitaries and in the 
tide-water channels of many of the smalliM- rivers ; many s]iecies of 
lizards, of which Mr Whymper found three in the Quito basin ; 
snakes of every description from the huge anaconda of tin* Amazon 
region down to Uie beautifully marked coral snaUt* ; anil a great 
variety of frogs and toads. Bats also are very numerous. es])ecially 
in the eastern forest region, when* the vain pin? bat is a serious 
obsUiclc to permanent settlement. The avifaima of Ecuador is 
di.stinguisheci for the great variety of its genera and sp(?i'irs, among 
which are many p(*culiar to the Amazon valley, and others to the 
colder uplands. Among tlu? Amazon species may be? mentioned the 
parrot, macaw' (Macroccrcus), toucan (Ramphnstos), curassow' (Crax), 
].>enelopc. trogon, and hornc^d .screamer (Palamcdca cornula). There 
are also herons, iliises, storks and cranes, including the great black- 
headed white crane, Myclcria americana, w'hich r{i.ng<‘s from northern 
Argentina to ('oloinbin. One species of ibis, the Thenstims caudatus, 
is to l»e found, it is .saiti, only on the slopes of Antisana. Specie's of 
the pheasant and partridge are not iincomnicm, and the “ giiAcha.ro ” 
(Steatornis enripensis), once iM^licved to inhabit ViMioziu'la only, is 
found in Ecuarlor also. The? Kaptores arc? w'ell ri‘presented by a 
large number of genera and s]iecics, which include the condor, eagle, 
vulture, falcon, liaw^k and owl. The condoij (Sarrorhamphus 
gryphus) is commonly found betw'ec?n the? c?lcvations of 6fH)o and 
i6,ock) ft;., rarely, if ever, desci'iiding to tlie lowland plains or rising 
aliovc the lower peaks. 1 1 preys upon the smaller animals and inflicts 
much loss upon stock farmers through the destriiclioii of calves, 
lambs, Ax., but it very rarely ventures to attack man or any of the 
larger animals. The eagle common to Ecuador is the Morphnus 
taeniatus), anrl possibly the A/, guaianrnsis on the eastern slopes 
of the Andes. TIu? harrier-eagle {Herpctothercs cachinnans) is also to 
be found throughout this part of the* contim*nt. An eagle with 
buzzard'iiko habits, the Leucopternis plumhea, is likewi.se I'^ominon in 
Ecuador. Among the vult ures the tin key-buzzard group [Rhino- 
gryphns or Cathartes), including the* R. auras, hurrovianns and 
perniger, is common evciryw'here. 'Ihe carrion r.row', or bl'ick 
vulture (Caiharista atrata), is also common to ev(;ry ])art of the 
country, and is the? general scavenge r. 'Ihc? carrion hawks arc 
represented by the Polyborits tharm. ]i<«pularly called the* “ cara- 
cara," and thf? Phalcohaenus carunculatus ; the falcons by the 
Acsalon coUmharius ; and the kit<?.s by the Gain psanyx .swafnsoni. 
The Ecuadorean owl is the Bubo nigrescens. An interesting .Sfi^ies 
of the fiong birds is poimlarly known as the " llaute-ro " ^bite-bird). 
W'hich inhabits the eastern forests. Its not*.', are marvellous imita- 
tions of " the mo.st mellow, sweet -sounding flute." but the singer 
itself, according to Mr Simson, is " a very in;-iigniticant-looking 
little, greyish -colon red bird," w'hich " ahvays dies in captivity." The 
most interesting group of the smaller birds is that of the humming- 
birds. of which the number and variety is astonishing. Some of 
these have a very wide range, w'hilc otlicrs are apparently limited 
to a small distric.t, or to a certain altitude. The best-known fi.sh of 
Ecuador is the insigniAcant Pimelodus cyclopum, the only fish found 
in the .strcam.s and lakes of the plateau region. Its fame rests on 
Humboldt's ]>LiblicalLon of the tradition tluit great numbers of this 
tiny fish had been thrown out during the enqjtions of fmbabura and 
other volcanoes. Mr Whymper's explanation of the phenomenon 
is that the fish are scattered ovi.*r tlie land I)y the sudden overflow 
during volcanic eruptions of the rivers and lakf\s which they inhabit. 
The rivers of the eastern plains are probably stocked with the fi.sh 
found in the Amazon. On the coast, the .Ancon do Sardinas hay is .so 
named from the multitude of small fish (sardinas) which inhabit its 
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waters. Elsewhere there arc no fisheries of importance, except those 
of the Galapagos Islands. 

llic insect inhabitants of Ecuador, like the birds, include a large 
number of genera and species, but no complete entomological survey' 
of tlie country' has ever been made, and our knowledge in this respect 
is insufficieiit to warrant a detailed description. In one ascent of 
IMchincha in 1880, Mr Whyniper collected 21 species of beetles, all 
new to science, between 12,000 and 15,600 ft. elevation. On 
('otopaxi, at elevations of 13.000 to 15,800 ft., 18 species of the genus 
Colpodcs were collected, of which lO were new. This may be con- 
sidered a fair illustration of the situation in Ecuador so far as natural 
liistory exploration is concerned. Of the Machachi basin, near 
Quito, which he calls a " zoologist's paradise." Mr Whymper writes 
(Travels antongsi ike Great Andes of the Equator) : " Butterflies above, 
l)clow and around ; now here, now there, by many turns and twists 
displaying the brilliant tessellation of their* under-sides. . . . May- 
flies and dragon-flies danced in the sunlight ; lizards darted across 
the path.s ; and legions of spiders pervaded the grass, many very 
beautiful-— frosted --silver backs, or curious, like the saltigradcs, 
who took a tew steps and then gave a leap. There were crickets in 
infinite numbers ; and flics innumerable, from slim daddy-long-legs 
to iionderous, black, hairy fellows known to science as Dcjeaniae ; 
hymenopterous insects in profusion, including our old friend the 
bishop of Ambato (possibly Diclis), in company with another 
formidaldc stinger, with chrome antennae, called by the natives 
■ the Devil ’ ; and occasional Phasmas (cabaiio de palo) crawling 
])ainfully about, like animated twigs." This description refers to a 
fertile sub-tro]jical oasis on the partially barren plateau ; below in 
the forested lowland.^', where tropical conditions prevail, the numbers 
and varieties are many times greater. The Coleoptcra are especially 
numerous ; Mr Whymper took home with him 206 species which 
had been identified and described up to i8g2. most of them fiom the 
uplands juid most of them now to .science. 'I'he total number of 
species in Ecuador is roughly estimated to be 8000. The Hynien- 
optera ai’C also numerous, but less so than the 1-epidoptera, with 
wliich the uunmtain slo])es and sunny, open spaces seem to be 
literally covered. Of moths alone Mr Whymper took away with him 
specimens repre.scnting no less than 23 genera, with a jirobable 
addition of 13 genera more among his unde.scribed specimens, Iht? 
largest of which (an Erebus odor a) was 7J in. acro.ss the wings. 
Among the Diptera, which includes a very wide range of genera and 
species, are some of a highly troublesome character, though on the 
whole, Mr Whymper did not find the flies and mosquitoes so. His 
cx])lorations, however, did not extend to the eastern region, where 
the mosquitoes are usually described by travellers as extremely 
troublesome. Sand-flies are common, and in the eastern forests the 
tiny pivim fly (Tromhidium, s]). ?) is a veritable pest. Of the insects 
winch in lest dwellings and prey upon their human inmates, such 
as ihras, bed-bugs, roaches, &c.. Ecuador has more than a bountiful 
supply. T.ice-eating is a widely prevalent habit among the Indians 
and liiestizos, and demonstrates how numerous the.se jmrasites are 
among the people. A good illustration of the prevalence of house- 
infesting animals and insects is given by Mr. Whymper {op, cit. 
p. 3<)j). who made a collection of ■ 50 different specimens of the 
vermin which infested his bedroom in Guayaquil. 

Population, — The indigenous population of Ecuador was 
originally composed of two distinct races-* tlie Qiiitus and Caras, 
the former being the older, and the latter presumably of Quichua 
origin. The ("aras, according to tradition, entered the country 
from the coast, and had thoroughly established themselves there 
long before the concfuest by the Tnca rulers Tupfic-Yupanqui and 
his son Huayna-Capac. This conquest was comparatively easy 
because the Caras spoke a dialect of the .same language, and were 
not greatly unlike their conquerors in manners and customs. 
The present Indian population of Ecuador, excepting those of 
the trans- Andean region, may be considered as descendants of 
these tw'o races, 'rhey were subjected to incredible aliuses under 
Spanish colonial rule, their numbers being reduced to a fraction 
of the former population, and even yet they are subjected to a 
kind of debt-bondage which is slavery in all but the name. 
Notwithstanding all this they still represent from two- thirds to 
three-fourths of the actual population of Ecuador. East of the 
Andes the forests are inhabited by tribes of what are termed 
“ auca.s ” or “ infieles ” (infidels) — Indians who arc independent 
of both church and political control. Missions have been estab- 
lished among some of the tribes, but their influence reaches only 
a small part of the wild inhabitants of this extensive region. 

The principal tribes are the Quijos or Canelos, who are settled 
about the headwaters of the Napo, on the eastern slopes of the 
Andes, and are in great part grouped about the missions ; tlie 
Jivaros who inhabit the valley of tlie Pastaza ; the Z'jparos 
who occupy the forest region between the Pastaza and 
Napo ; the Piojes of the middle Napo, and eastward to the 


Putumayo ,* and the Iquitos and Mazanes of the lower Napo and 
Tigrc, chiefly in territoty occupied by Peru. The Jivaros are the 
best known of these tribes because of their succe.ssful resistance 
to the Spanish invaders. They are still independent of political 
control, live in permanent settlements, till the soil (producing 
Indian corn, beans, yucca and plantains), and have developed 
some rude manufactures. The Zaparos are less homogeneous, 
some of their hordes living in a state of complete savager}'. They 
are classified with the Guaranis of Brazil, whom they resemble 
in many particulars. The Piojes live in permanent communities 
and cultivate the soil. The total number of “ aucas or un- 
civilized Indians in the republic has been estimated at about 

200.000, but this estimate covered a larger area than Ecuador 
actuall)’' occupies and is evidently too high. Their settlements 
are usually small and vcr>' much scattered, and their aggregate 
number is evidently much under the earlier estimates. An 
official estimate given to Mr Whymper in 1880, however, places 
the population of Oriente (the eastern territory) at 80,000, which 
is probably more nearly correct. 

No general census has ever been taken in Ecuador, and 
estimates are little better than vague conjectures. One of these 
c.stimates, that published by P. F. Ccvallos for 1889, which has 
been generally accepted, gave the total population as 1,272,161, 
and these figures have been used with but slight changes for 
various later estimates. A later ofllcial estimate appeared in 
1900 in La Repuhlique dc Viquatmr el sa participation « VPlx- 
posiiion Univcrselle dc 1900^ which gives for the provinces 
practically the same figures as those of Cevallos, and at the same 
time assumes the total for the whole republic to be 1,500,000. 
'The white population is estimated at 100,000 to 120,000, which 
probably includes many of mixed ancestry, and the mixed bloods 
at 300,000 to 450,000. The tendency is for the mestizo who 
dwells in Indian communities to revert to the Indian type, and 
it is probable that the larger estimate is nearer the truth. On 
the other hand mestizos who live among the whiles and form new 
alliances with them eventually class themselves as wliites wher- 
ever their social condition has been improved. As a rule, the 
mestizos of Ecuador are ignorant, indolent and non-progressive. 
As in Colombia they are the artizans and small traders and the 
Indians are the farm labourers. The land is held by a few pro- 
prietors, and caste sentiment is strong among those who claim 
unmixed European descent ; consequently the mestizos have 
limited opportunities to improve their condition. 

I'he whites form an exclusive governing caste, as iu Chile. 
I'he territory of the republic is divided among a very few of 
them, and its government is in their hands. 

In the hot seaboard districts there are a small number of 
negroes, and a somewhat larger number of their crosses with the 
other two races. The majority of these are to be found in the 
northern provinces. There are comparatively few negroes and 
mulattoes on the colder plateaus. Villaviccncio estimated their 
numbers at 7831 pure negroes and 36,592 mixed bloods, which is 
probably not far from the correct totals. 

The foreign population is small, the total being estimated at 
about 6000, of which 5000 arc natives of the neighbouring Latin 
republics, 700 Europeans and Americans, and 300 Chinese. 

Territorial Divisions and Tmvns, — The republic is divided into 
15 provinces and one territory. The Galapagos Islands were 
declared a dependency of the province of Guay as in 1885, but arc 
practically independent and constitute a second territor>' under 
the administration of a jefe territorial appointed by the national 
executive. 

The official estimate {La Rlpublique de V£quateur et sa participation 
d I' Exposition Universelle de /goo) gives the data for the provinces 
and their capitals, which are shown on the next page. 

These population figures are very nearly the same as those given 
by Cevfillos for 18B9. If the population of the Oriente be taken as 

80.000, the aggregate is very nearly the same. The population of 
the provincial capitals is in some cases over-estimated, especially 
for Guayaquil and Quito, neither of which could have had 50.0C0 at 
the date of this estimate. The population of Quito in May 1906 was 
50.841, of which 1365 were foreigners. As for the areas of the 
provinces the figures need not be questioned except those for the 
Oriente territory, which are much too large for the region actually 
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Provinces. 

Area. 

Population. 

Capital. 

Population. | 

Carchi . 

.sq. in. 

40,000 

Tulcan 

1 

i 

Imbabura . 

2416 

68,000 

Ibarra 

5.000 

Pichincha . 

6219 

205,000 

Quito 

80,000 

Leon 

2595 

i09,(ioo 

Latacuiiga 

12.000 

Tiingiiragua 

1686 

103,000 

Am halo 

8,000 1 

Chimborazo 

2990 

122,000 

Riobamba 

12,000 • 

Bolivar . 

I2()0 

43,000 

Guaranda 

6,000 ' 

C'aiiar . 

1519 i 

64,000 

Azogues 

4.000 j 

Azuay . 

.“^874 

132.400 

Cuenca 

30,000 1 

T^oja 

3707 

66,000 

Loja 

10,000 

ElOro . . 

1 234« 

32.600 

Machala 

i 3.200 1 

Gua^.s . 

Los Kios 

1 8216 

98.100 

Guayaquil 

1 60,000 ' 

2296 

32.800 

Babahoyo 

3,ootj 

Manabi . 

7893 

64,100 

1 'ortoviejo 

5,000 1 

Esmeraldas 

54(^5 

rq.tioo 

EsmeraJdas 

6.000 1 

Oriente (tor.) . 
Galapagos Is. . 

unknown 

28(15 

2.000 

1 

! 


occupied by Ecuador, and lor the CfulapajL^os Islands which are 
described by coiij])etent authorities as 2400 s(|. in. The population 
of these islands was 400 (principally convicts) on Chatham I.sland 
in iQoi, about 115 on Albemarle and 3 on Charles Island in i<)03. 
Besides the provincial ca].iitals already not(id, th<-.re are no large 
and important towns in the country. Tlie largest of the smaller 
towns is probably Jipijajia. in thc^ province of Manabi. which is 
the centre of the I'anania hat indiistry and had in i<)oo an estimated 
po])ii1ation of 6000, nearly all Indians. 

Communications. The first railway to be completed in Ecuador 
W'as the line between Guayatpiil and Quito, 2t)0 m. in length, the 
last section of whicli was formally o]Kmed at Quito on the 25111 of 
June Tyo8. Tt belongs to an American company, and had been under 
construction for many years. TJnes from Puerto Bolivar to Machala. 
province- of El Oro, and another from Bahia dc Can'icpu^z to (?hon«‘. 
were under construction in J008. Sev<jral lines were also projected, 
two to iicnetratc the Ecuadorean monlana. Tlicre i.s only one 
highway in the country on wlitch veliicles can be used, the paved 
road extending southward from Quito 115 m. on the Gu.iyac|uil 
route, which >vas begun by Garcia Moreno but has been allowed to 
fall into neglect. Otfier roads have lieen projected to the coast 
and one to the eastern territory. The ordinary roads are rough mule- 
tracks. These are diflieult at all times, and in the rainy scrason are 
<iuitc impassabhr. On the Pacific lowlands the rivers Guayas, Dauh\ 
Vinces and Yaguachi have about 200 m. of navigable chaimcLs in 
tlie rainy sca.son, and are ii.sed for t he traiLSportatiou of produce and 
merchandise. TIku’c are also .s<.?veral short river channels along 
the coast which are used by planters for the same tnirjiose. A great 
part of the country, however, is still compelled t<i use the ino.st 
primitive means of communication mule ])a(;hs, fords in the smaller 
streams in the dry season, and rude suspension bridges across deei) 
gorges and swift "mountain torrents. The latter are usually con- 
structed from the lough fibre of the Agave amcricana ami consist 
of one or more cables. When of one cable, called the taraxnta, the 
passenger and his luggage are drawn across in a rude kind of basket 
.susjitrnrled from iJt ; i>ut when two or more cables arc used, transvei-se 
sticks of bamboo and reeds are laid upon tliem, forming a rude 
prototype of tlic regular su.spension bridge. Such a bridge is called 
a chimha-cbaca, and is very hazardous for an unpractised foot. In 
1007 there were 25(14 m. of telegraph lines in operation, connecting 
Quito with all the princi]ial towns. The national caiiiial is connected 
with the sulimanne calilc at Santa i^lena (via CbiayaqiiiJ) and at 
Tuinaco, in Colombia. (Guayaquil is provided will: tramway and 
teleplione lines. These public services are under th<t general sii|K.*r- 
vision of the Minister of Public Tnsiructioii. Posts and Te.lcgra^ihs. 

Commerce . — Ecuador has no merchant marine lieyond a few small 
vessels engaged in the coastwise traflic, some eighteen or twenty river 
sb?amers on the (Vuayas and its tributaries, and a number of steam 
launches, towboats and various descriyitions of barges engaged in 
the transjiortation of produce and goods on tJie rivt^rs. The ocean- 
going foreign trade of the country is carried wholly in foreign vcs.sels, 
for the regular lines of which Guayaquil is a piincipal jwrt of call. 
l.ess freipient calls are made at Esmeraldas and some of the other 
small ports on the coast, of which there are nine in all. Most of these 
are difficult of access and their trade is unimportant. I'hc total trade 
of the republic in 1005, according to returns published by the 
Guayaquil Chamber of Commerce, amounted to only ;f3i42<).q55, of 
which ;fi,573.38«9 ((“5,733,891 sucres) were creditf^d to imports, and 
j£i.85f>,566 (i8,565,(Vf>8 sucr6s) to c^xports. Of these totals, all but 
£127.532 of the imports and £44i.f»79 of the exports passed through 
the port of Guayaquil. The great poverty of the people has been a 
serious obstacle to the development of a larger commerce. 

Agrir.ulhm. -Yh!Q agricultural industries on which the export 
trade depimds are almost wholly restricted to the western lowlands, 
and include cacao, coffee, cotton, sugar, tobacco, rice, yucca and 
sweet potatoes. The C^uayas basin and the district about Machala 
arc celebrated for their cacao, and produce about one-third of the 
world's supply. It is the .staple product of the country. Coffee is 


produced on the lower slopes of the Cordilleixis and is of excellent 
quality. The production is small, but would be increased at re- 
munerative prices. During the American civil war the planters of 
Ecuador entered largely into the production of cotton, which at 
that time yielded large profits, but the industry' lias declined to very 
insignificant proportions since tlien because of inability to compete 
with the lower cost of production in the United States. The output 
of sugar and tobacco is small, but could bo largely increased, as the 
conditions of .soil and climate are favourable. M uch of the sugar-cane 
produced is turned into rum, which is consumed in the country. 
The tobacco growm is of excellent quality. Efforts have been made 
to promote the cultivation of indigo, but without much succt^ss. 
On the uplands, wheat, Indian corn, oats, barley, potatoes and 
vegetables of many kinds are successfully cultivated, but wholly for 
home consumption. l‘he vine is successfully grown in the warm 
upland valleys, both for its fruit and for the production of wine. 
']‘he staple fixicls for the common pi^ople are potatoes on the plateau 
(which art? chiefly consumed in ilu; form of hero, or potato-suu])) 
and yucca- or cassava-meal in the warmer regions. Although cattle 
and horses were not known before tlie Spanish conquest, they have 
Ix^comc since then important products of the country. Tlie best 
grazing lands are on the lower elevations west of the Cordilleras in 
certain districts of the plateau and on the slopes of some of the 
higher Andes, as on ('hiinburazo and Antisana. Horstrs and iiiuh'S 
are reared for export on a small scale, and sheep lor their wool, 
which is used in home manufactures. 

Forest Products . — The forest and other natural products include 
rubber, cinchona bark, ivory-nuts, inocora and toqiiilla fibre for 
the manufacture of hats, hummocks, tVc.. cabaya fibre for shoes 
am! cordage, vegetable wool {liombax ceiha), .sarsaparilla, vanilla, 
cochineal, cabinet woods, fruit, resins, &c. Tlie original source ol 
the Peruvian bark of commerce, the Cinchona calisaya. is completely 
exhausted, and the “ red bark " derived from C. succiruhra, is now 
the principal source of su])])ly from Ecuador. Giiaranda is the centi'e 
of the industry, but bark gatherers arc to be found everywhere in the 
forest regions. The rubber-gathering industry is comparatively iu*w. 
The product is derived from the Custillon elastica, the Heveas not 
being found west of the Anders. 

Minerals. -Tlie mineral rersources are iniich inferior to those of 
Colombia and IVru. (iold is found in the ])rovince of El (Jro, wliere 
the great Zurunia and other companies have o])ened a number of 
mines. It is also found in the ])roviiices of Loja, Esmeraldas, and in 
the river-beds along the easlcni slope:.? of the .Andes. Quicksilver 
has I icon minerl at Azogiies, in tht; province of Cailar, and is also ter 
be found in Azuay. Iron ores and lead arc credited to several 
provinces, and platinum has been found in Esmeraldas. wlierc 
emcr»ld niiiies have been worked ever since tin* Spanish coiupiest. 
('oal of good (jiiality lias been found in Azuay and at other points, 
ami petroleum is known to exist in several localities. Salt springs 
near Hiobainba find at Salinas, in Imbalnira. have long l>eeii used 
by the natives in the manufacture of salt. 

Manufactures.- Tlie iiUMiufacturing industries are e.hiefly of a 
primitive character and have been devtdojied to mi‘et local mreessit ies. 
There are some cotton factories and sugar mills jirovided with inodirrn 
mpxhincry, but the cotton and woollen cloths of the country are 
commonly coarse and maniifactiired in tlur most ]iriinitlve niatmer 
Some of these goods are sent into southern Colonibia, but they are 
ehiotly made for the local market. Hats and hammocks are made 
from the fibres of the mix:ora and toquilla palms, and sandals from 
the', fibre of the Agave amerhana. The hats are an article of export, 
and art' known abroad as l*anama hats. Hand made lacirs of 
admirable workmanship are made in .some localities, esjx'cially on 
the plateau about Quito. Among other niaiiufactories, all for the 
home market, may l»c mentioned ; flour mills, sugar refineries, rurii 
distilleries, breweries, chocolate factories, a candU? factory, saw- 
mills and tanneries. 

Gfwcrnment. — Constitutionally, the government of Ecuador is 
that of a centralized republic, whose powcTS arc defined by a 
written constitution anti whose chief organs are an executive 
consisting of a president and vice-yjresident, and a national 
congress consisting of two houses, a senate and a cliarnbcr of 
deputies. Revolutionary changes, however, Iiave liccn very 
frequent in Ecuador, and no less than eleven constitutions were 
adopted between 1830 and 1909. 

riic constitution adopted in 1906 succeeded that of 1884 (amended 
ill T887 (897), and its terms may be given here, subject to what 

may be regarded as the cxlrti-constitiitional jiowers vested in llie 
executive. Executive; power is vested in a jiresident anil vice- 
president elected for period.^ of four years by a direct vote of the; 
peojilc. (Under the constitution of 1884 the official terms of these 
two officers were not wholly synchronous, the v ice q) resident’s term 
beginning with the president’s third year.) These officials cannot be 
rc-elected to siicr,c(!d themselves. 'J'lic presid(*nt, wliose salary is 
12,000 5ucr6s per annum. Jia.s a limited veto power, and may convene 
extraordinary sessions of Congress for a sptxified purpose, but he 
ha.s no further authority over that body. He api)c)int,s the diplomatic 
and consular representatives of the republic and the governors of the 
provinces, exercises a limited control over the administration of 
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justice and public instruction through the appointment of oflicials, 
and is chief of the small military force maintained by the republic. 
The construction of railways with public funds and under government 
supervision also places him at the head of a very important public 
service. The president is a.s.sisted by a cabinet of five ministers : — 
foreign relations and justice ; interior and public works ; finance ; 
war ; public instruction, posts and telegraphs — all of whom may be 
impeached by congress. The executive authority is also partially 
exercised by a council of state composed of 15 members, including 
the five cabinet ministers, of which the vice-president is ex-officio 
president. The council has important advisory tunctions, and must 
lie. consulted by the president on every imjportant measure or 
appointment. The jirovinces arc administered by governors chosen 
by the national executive ; the departments by jefes politicos 
(political chiefs) ; and the municipalities by tenientes politicos 
(political lieutenants). The Galapagos Islands are under a jefe 
tetfitorial (territorial chief). Chatham Island being a penal colony 
and governed by special laws. 

The congressional organization is similar to that of the majority 
of South American states. The senate is composed oi 32 members 
(2 from each province) elected for two years, one-half the number 
l)cing renewed each two years. The chamber is composed of 42 
deputies, who arc elected by the provinces for a period of two 
years, on a l>asis of one representative lor each 30.000 inhabitants 
and one supjilemt'titary representative for an additional 15,000. A 
.senator must be at least 35 years of age, and a deputy 25. 
The elections are direct, and members of both house.s may bet re 
elected. The immunities of legislators lx?gin 30 days before the 
opening session of congre.ss, and terminate 30 days after its dis- 
solution. Congress meets at yiiitu on the loth of August, and 
remains in sc.ssion for a period of 60 days, but its sessions may be 
extended or extraordinary sessions called tor specified purposes. 
The right of suffrage is restricted to literate male adults. 

The judicial branch of the government is coini)o.sed of a supreme 
court, located at (Juito, consisting of 5 judgt'S and a fiscal (puldic 
prosecutor) appointed by the executive? ; six sujieiior courts (in 
Quito. Guayatpiil, (.’ucnca, Kiobamba, 1 -oja and l*ortovicjo) with a 
total of 9 judges ; a Tribunal de Cuentas of seven members at 
Quito ; arul various niiinicipal courts, or alcaldes, in the chief towns 
of the departments, 'riiere are civil courts of first and second 
instance in the larger towns, and consular courts in Quito. Guayaquil 
and Cuenca with jurisdiction in commercial cases. Then; are also 
police comniissari(?s in the departments and ju.stices of the peace 
tn the niunieipalities. the latter having jurisdiction in civil cases 
where the amount involved does nol *?xceed 200 sucres. The laws of 
Ecuador an* based 011 tlie old Sfiiuiisli laws and procedure, and include 
civil, criminal and commercial coders. 

Army. — The army, according to an oliiciai report of igoo, consisted 
of 4 battalions of infantry (<].bout 3(x)() strong). 3 brigades of artillcr>^ 
(1362), and 2 nrgimeiits of cavalry (408). in all. about 5520 men, 
rank and file. In H)oS this force was rejiorted to comprise 4350 men. 
The national guard is composed of three classes : actives all en- 
rolled citizens of 2 «j to 38 years ; auxiliaries — enrolled citizens of 
38 to 44 years ; and ])assives — enrolled citizens of 44 to 50 years. 
These were estimated at 95.329 men. There is a military school 
at Quito and a naval school at Ciuayaquil. 

Althougli primary in.struction is free, and is obligatory 
for children of to 12 years, a coiisiderabh; part of the ])opiilation 
is unprovided with .schools and is indifTorent in regard to them. 
An official n-port for 1900 gives llu; nutnbtrr of primary schools as 
1297. nuinlurr of pupils in attendance as about 8 u.cm)u. 

The secondary schools numbered 37. with 371 teachers and about 
45oopupils. liigher instruction includes the technical and professional 
schools with the three universities of Quito. Guay«upul and Cuenca, 
and 6 schools of trades and profes.sions " (artes y oficios) in as many 
provinces. Tlie old University of Quito has a staff of 32 profc.ssors 
divided into 5 faculties : Philosophy and Belles-Lettres, I-aw', 
Medicine. l*hysical and Natural Sciences and Mathematics. Thcrre 
are also in Quito a .school of agriculture, astronomical ob-servatory, 
botanical garden, nuiseum and national ])rinting office, all 
apparently under the suj)ervision of the University, 

Church. — According to the constitution of 1884, ** the religion 
of the Republic is the Roman Catholic A])ostolic, and all others 
are excluded.” The only opposition which the Church has ever had 
to encounter has been from the ” lilx'ral ” element within itself, 
and thus has arisen, .seemingly from politicid motives, a desire to 
re.strict clerical influence in political affairs. This influence has beren 
exercised to an extreme in Ecuador, so much .so, in fact, that its 
government at times was more nearly a theocracy than a republic. 
The growth of liberalism finally began to produce results. In 1889 
the tithes from which the Church revenues had been derived were 
abolished, and a. tax of 3 per mil. on real estate was substituted. 
In 1902 a signal victory w'as won in a law permitting civil marriage, 
but in 1904 a social revolution was effected by legislation, which 
placed the Church under State control, forbade tlie foundation of 
new religious orders and admis.sion into the country of new religious 
communities, and provided that the members of the episcopate must 
be citizens of Ecuador. The higher dignitaries of the Church arc an 
archbishop at Quito, and six suffragan bishops at Cuenca, Loja, 
Ibarra, Riobamba, Ciuayaquil and Manabi. 


Finance. — The revenues of the republic are derived from import 
and exix)rt duties, liquor, tobacco and stamp taxes, inheritance 
tax, salt, gunpowder and playing cards monopolies, consular charges, 
and sundry miscellaneous receipts, including those from posts, 
telegraphs and railways. Up to 1907 the customs duties were 
increased by surtaxes amounting at tliat time to 100 %. The 
minister of finance proposed to abolish these surtaxes and double 
all the rates of duties involved. On exports, however, all the duties 
were to be abolished except tho.se on cacao, coffee, hides, rubber, 
tagua (ivory nuts), liat fibre, hammock fibre and tobacco. For 1907 
the rcvenue.s were / 1,424, 770 and the expenditures ;£i,383,i22. 

On the 10th of October 1906, when the report of the provisional 
government created by the revolution of the preceding January 
presented its financial report to a national assembly, the tot^ 
obligations of the country were stated to be : — 

Sucres. 

Railway bonds, 12.282,000 sucres gold at 


107 % premium 25.423,740 

Banco del Ecuador, advances .... 3,000.000 

Banco Comercial y Agricola, idem . . 2,400,000 

Internal debt 739.575 

Condor bonds 757,000 

French Finance Corporation .... 887,000 


Total . . . 33.207,315 

In sterling at 10 .sucres per . . . 3,320,731 


The foreign debt of the rei>ul)lic. which in 1898 stood at £Cyg^,iGo in 
bonds, was assumed by the Giiayaciuil & Quito Railway Co. under 
contracts of 1897, 1898, 1899 and 1900. the government guaranteeing 
interest on the sum of ;^2, 520,000 railway mortgage bonds for 33 
years and recognizing the external debt at 35 % of its face viilue. 
This debt originated in 1830, when Ecuador seceded from the Colom- 
bian confederacy and was charged with 21 J % of the indebtedness 
of the three states. In 1855 the amount was fixed at 824,000, 
and in 1892 it was converted into a new consolidated debt of ;£75o.ooo. 
Payments of interest and amortization had been very irregular, and 
its transfer to a foreign company as the price of a railway concession 
put an end to a transaction which had been a .strrious discredit to 
tlie counlry. The amount outstanding on the 3i.st of December 
1907 w'as 10,808.000 sucres (;^ 1,080.800). It should be said that tlie 
difficulties in regard to this debt arose from a feeling in Ecuador that 
the part assigned to it in j 830 was much too large, and that it was 
contracted almost wholly for the benefit of the two nortliern 
rcpublios, Colombia and Venezuela. 

Money and Measures. — Under the law of 1898, which came into 
effect on the 4th of June 1900, gold is made the monetary standard 
ill Ecuador, the legal tender of silver being limited to 10 sucres, 
and banks of issue being required to hold at least one-half their 
metallic re.serves in gold coin. Previously there had been much 
confusion in the circulating medium because of the depreciated 
value of the Quito currency in comparison with that of Guayaquil, 
but the new law' lias corrected the anomaly and has given a simple 
and uniform medium for the whole country. The coinage under 
the law of 1898 consists of the gold condor, of 10 sucres, which weighs 
8-136 grams, contains 7>3224 grams of fine gold, and is equal to the 
English }H>uiid sterling in value ; tlu? silver suerr, of 100 centavos, 
equivalent to 24d. in value ; and smaller coins of silver, nickel and 
copper, the denominations being decimal parts of the sucre. The 
sucre received its name from the portrait of General Sucre engraved 
on the coin, and is legal tender up to jo sucres. The paper money 
circulation consists of the issues of two Guayaquil banks — the 
Banco del Ecuador, and the Biuico Comercial y Agricola, whose 
united issues on June 30th, I9«>t*i amounted to 7,414.140 sucres 
(/74i,4i4). The Bank of "Quito at one time Issued notes which, 
according to Whymper, were not current at and soutli of Rio- 
bamba. but it does not appear that this luink is authorized to issue 
its notes under the new law. The mctiillic money nominally in 
circulation on the 30th of June 1906, amounted to 2,587,667 sucres 
gold and 2,522,802 sucres silver. Althougli the metric system was 
adopted in 1856. the old Spanish weights and measures — the quintal, 
libra, vara and fanega — are still in use, the quintal being equivalent 
to about 101 Ih. 

Antiquities. — ^I'hroughout Ecuador there are still considerable 
remains of the architectural and artistic skill of the ante-European 
period. At Cafiar, to the north-cast of Cuenca, stands the Incapirca, 
a circular rampart of finely hewn stone, enclosing an open area with 
a roofless but well preserved building in the centre ; not far off is the 
Inca-chuiigana, a very much smaller enclosure, probably the remains 
of a pavilion ; and in tlie same neighbourhood tlie image of the sun 
and a small cabinet are carved on the face of a rock called Inti- 
huaicu. On one of the hills running from IHchincha to the Esmcraldas 
there arc remains at Paltatamba of a temple and a conical tower, 
the buttresses of a bridge composed of stone and bitumen, portions 
of a great causeway, and numerous tombs from w'hich mummies 
and plates of silver have been obtained. At Hantuntaqui similar 
sepulchnil mounds, called tolas, may be seen, as well as traces of 
military structures. On the plain of Ciillo, near Cotopaxi, at a 
height of 8658 ft., the ruins of an Tncarial palace, I’achusala, are 
utilized by the hacienda ; and a conical hill at its side is supposed to 
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be of artificial construction. The remains of another fortress and 
palace are preserved at Pomallacta, and in the neighbouring 
pueblo of Acliupallas an ancient temple of the sun now serves as 
parish church. In many localities, especially in Imbabura, pottery 
and various objects arc found belonging to the pre-Colombian 
period, among whicli five and six rayed stars (casse-tStes) arc very 
numerous. (A. J. L.) 

History . — ^The territory of the republic of Ecuador^ when first 
it becomes dimly visible in the grey dawn of American history, 
appears to be inhabited by upwards of fifty independent tribes, 
among which the Quitus seem to hold the most important 
position. About \.d. 380 a foreign tribe is said to have forced 
their way inland up the valley of the Esmcraldas ; and the 
kingdom which they founded at Quito lasted for about 1200 
years, and was gradually extended, both by war and alliance, 
over many of the neighbouring dominions. In 1460, during the 
reign of the fourteenth Caran Shyri, or king of the C^ra nation, 
Hualcopo Duchisela, the conquest of Quito was undertaken by 
Tupac Yupanqui, the Inca of Peru ; and his ambitious schemes 
were, not long after his death, successfully carried out by his son 
Huayna-Capac, who indicted a decisive defeat on the Quitonians 
in the battle of Uatuntaqui, and secured his position by marrying 
Pacha, the daughter of the late Shyri. By his will the conqueror 
left the kingdom of Quito to Alahuallpa, his son by this alliance ; 
while the Peruvian throne was assigned to Iluascar, an elder son 
by his Peruvian consort. War soon broke out between the two 
kingdoms, owing to Huascar’s pretensions to supremacy over his 
brother ; but it ended in the defeat and imprisonment of the 
usurper, and the establishment of Atahuallpa as master both of 
Quito and Cuzco. The fortunate monarch, however, liad not 
long to enjoy his success ; for Pizarro and his Spaniards were 
already at the door, and by 1533 the fate of the country was 
sealed. As soon as tlie confusions and rivalries of the first 
occupation were suppressed, the recent kingdom of Quito was 
made a presidency of the Spanish viceroyalty of Peru, and no 
change of importance took place till 1710. In that year it was 
attached to the viceroyalty of Santa I'e ; but it was restored to 
Peru in 1 722. When, towards the close of the century, the desire 
for independence began to manifest itself throughout the Spanish 
colonies of South America, Quito did not remain altogether 
indifferent. The Quitonian doctor Eugenio Espejo, and his 
fellow-citizen Don Juan Pio Montufar, entered into hearty co- 
operation with Narino and Zea, the leaders of the revolutionary 
movement at Santa Fe ; and it was at Espejo ’s suggestion that 
the political association called the Escuela de Concordia was 
instituted at Quito, it was not till 1809, however, that the 
Quitonians made a real attempt to throw off the Spanish yoke ; 
and both on that occasion and in 1 81 2 the royal general succeeded 
in crushing the insurrection. In 1820 the people of (juayaquil 
took up the cry of liberty ; and in spite of several defeats they 
continued the contest, till at length, under Antonio Jose de 
Sucr6, who had been sent to their assistance by Bolivar, and 
reinforced by a Peruvian contingent under Andres de Santa 
Cruz, they gained a complete victor}’' on May 22, 1822, in a ImtUc 
fought on the side of Mount Pichincha, at a height of 1 0,200 ft. 
above the sea. Two days after, the Spanish president of Quito, 
Don Melchor de Aymeric, capitulated, and the independence of 
the country was secured. A political union was at once effected 
with New Granada and Venezuela on the basis of the republican 
constitution instituted at Cucuta in July 1821 — the triple con- 
federation taking the name of ('olombia. 

A disagreement with Peru in 1828 resulted in the invasion of 
Ecuador and the temporary occupation of Cuenca and Guayaquil 
by Peruvian forces ; but peace was restored in the following | 
year after the Ecuadorian victory at Tarqui. In the early part of 
1830 a separation was effected from the Colombian federation, 
and the country was proclaimed an independent republic. 
General Juan Jos^ Flores was the first president, and in spite of 
many difficulties, both domestic and foreign, he managed to 
maintain a powerful position in the state for about 15 years. 
Succeeded in 1835 by Vicente Rocafuerte, he regained the pre- 
sidency in 1839, and was elected for the third time in 1843 i 
shortly afterwards he accepted the title of generalissimo and a 
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sum of 20,000 pesos, and left the country to his rivals. One of 
the most important measures of his second presidency was the 
establishment of peace and friendship with Spain. Roca, who 
next attained to power, effected a temporary settlement with 
Colombia, concluded a convention with England against the 
slave trade, and made a commercial treaty with Belgium. Diego 
Noboa, elected in 1850 after a period of great confusion, recalled 
the Jesuits, produced a rupture with New Granada by receiving 
conservative refugees, and thus brought about his own deposition 
and exile. The democratic Urbina now l)ccame practically 
dictator, and as tlie attempt of Flores to reinstaB' Noboa proved 
a total failure, he was quickly succeeded in 1856 by General 
Francisco Robles, who, among other progressive measures, 
secured the adoption of the French system of coinage, weights 
and measures. He abdicated in 1859 and left the country, alter 
refusing to ratify the treaty with Peru, by which the defender 
of Guayaquil had obtained the raising of the siege. Dr Gabriel 
Garcia Moreno, professor of chemistry, the recognized leader 
of the conservative party at Quito, was ultimately elected by the 
national convention of 1 861 . Distrust in h is policy, however, was 
excited by the publication of some of his private correspondence, 
in which he spoke favourably of a French protectorate, and the 
army which he sent under Flores to resist the encroachments of 
Mosquera, the president of New Granada, was completely routed. 
His first resignation in 1864 was refused ; but the despotic acts 
by which he sought to establish a dictatorship only embittered 
his opponents, and in September 1865 he retired from oflice. 
While he had endeavoured to develop the material resources of 
the country, he had at the same time introduced retrograde 
measures in regard to religion and ednc-ation. The principal 
event in the short presidency of his successor, (ieronimo (arrion 
(May J865-N0V. 1867), was the alliance with ('hilc and Peru 
against Spain, and the Ixinishment of all Spanish subjects. 
Several important changes were made by congress in the |>eriod 
between bis resignation and the election of Xavier Es^^inosa, 
January 1868 : tlie power of the president to imprison persons 
regarded as dangerous to public order was annulled ; and the 
immediate naturalization of Bolivians, Chilians, Peruvians and 
Colombian:^ was authorized. Ivspinosa had hardly entered on his 
office when, in August 1868, the country was visiti^d by an earth- 
quake, in whicli 30,000 people are said to have perished through- 
out South America. The public buildings of Quito were laid in 
ruins ; and Ibarra, Otavalo, (ntacachi and several other towns 
were completely destroyed. Next year a revolution at Quito, 
under Moreno, brought Espinosa's presidency to a close ; and 
though the national convention appointed C'arvajal to the vacant 
office, Moreno succeeded in securing his owm election in 1870 for 
a term of six years. His policy had undergone no alteration since 
1865 : the .same persistent endeavour was made to establish a 
religious despotism, in which the supnanacy of the president 
should be subordinate only to tin.* higher supremacy of the clergy. 

President Moreno was eventually assassinated at Quito, in 
August 1875, and Dr Borrero was elected to the presidency, but 
his tenure of power was short. A revfdution headed by General 
Veintemilla, the Radical leader, then military commandant at 
Guayaquil, broke out in 1876, and on the 14th of December of 
that year the government forces under (General Aparicio were 
completely routed at Galte. Veintemilla was proclaimed presi- 
dent, and in 1877 was duly elected by the c!ortes. He altered 
the constitution in a more Liberal direction, and struck various 
blows at the Clerical party, among other things abolishing the 
concordat with Rome. In 1878 Veintemilla caused himself to be 
declared elected as president for a term of four years. At the 
expiration of this period the president assumed dictatorial j^owers 
and remained in office as chief of the executive. This action on 
the part of General Veintemilla led to a union Iwtween the 
Clericals and Moderate Liberals, and resulted in a popular rising 
throughout the republic, ending in his defeat and overthrow. 
His power was first restricted to Chiayaquil and Esmeraldas, and 
finally General Rinaldo Plores drove him from Guayaquil, and 
Veintemilla fled (July 1883) to Peru. Dr Placido C'aamano was 
then called upon to take chaa^e temporarily, and on the 17th of 
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February 1884 was definitely elected for the presidential period 
terminating in 1888. Several revolutionar}»^ outbreaks occurred 
during the (^aamano administration, but were successfully 
suppressed. In 1888 Dr Antonio Flores succeeded Caamano, the 
four years following being passed in peaceful conditions. In 
1892 Dr Luis Cordero was elected, his administration again 
plunging the country into an epoch of internal disturbance. 

The cause of the troubles under President Cordero was the 
assistance lent by Ecuador to Chile in the matter of the sale of the 
cruiser Esmeralda to the Japanese government in 1894, in the 
middle of the Japanese-Chinese War. The government of Chile 
arranged the sale of the Esmeralda, but wished to be free from all 
danger of international complications in the affair. To this end : 
the transfer of the vessel was made to Ecuador, and she proceeded | 
to Ecuadorian waters. On arriving at the Calapagos Islands the | 
flag of Ecuador was replaced by that of Japan and the vessel | 
handed over to the representatives of that nation sent for the j 
purpose. When the part played by IVesident C ordcro in this j 
transaction became known, an outburst of popular indignation j 
occurred. An insurrection, headed by General Eloy Alfaro, ; 
followed ; and after desultory skirmishing extenduig over a 
period of nearly a year the government forces were finally 
routed. President (Cordero abandoning his office and escaping 
from the country. 

General Alfaro then assumed dictatorial powers as supreme 
chief of the nation, continuing in this capacity until the 6th of 
February 1897, on which date he was declared to be elected 
president of the republic. A scries of revolutionary movements 
against the administration of President Alfaro occurred in the 
course of the next few years. Many of these risings were tiue to 
the intrigues of the Church party, and in view of these circum- 
stances President Alfaro curtailed the influence of the clergy in 
several directions. On the 31st of August igoi General Alfaro 
peacefully hand(?d over the presidency to his elected successor. 
General T-eonidas Iflaza. 

General Iflaza continued the anticlerical policy of his pre- 
(lec'essor. Civil marriage and divorce were introduced, and in 
!()04 all rdigions were placed on a position of e(]uali1y in the eye 
of the law, and the foundation of new monasteries and convents 
was forbidden. 'I’lte final year of IMaza's tenure of office was 
marked by a still Stronger measure, all the property of the church 
being declared to be national property, and let to the highest 
bidders. In 1905 the Opposition made an effort to effect a change 
of policy, and were successful in obtaining the election of Lizjiro 
Garcia, a well-to-do merchant and a director of the Banco com- 
mercial y Agricola. General Alfaro, however, appealed to arms, 
ejected Garcia from oflice, and made himself ruler with practically | 
dictatorial powers, | 

'I'he more recent history of Ecuador would not be complete ! 
without a reference to the w^ork of Mr Archer Harman (b. i860), | 
an American railway builder and financier whose connexion with j 
the construction of the Guayaquil and Quito railw'ay began in 
iSi)7. To his personal energy and enterprise, as manager of the 
railway compam', was largely due the continued prosecution of 
this diflicult engineering undertaking, in connexion with which 
he was responsible for a thorough reconstruction of Ecuador 
finance. He thus came to exercise a powerful influence on the 
internal progress of the country. 

See C. E. .Mcors, Hisforv of South .America. rSj4-tgo^ (London, 
itu>4) ; H. W. Bates. Central and South .America (London, 1882) ; 
Pedm F. Cevallos, Resumen de la hUtoria del Ecuador (Guayaquil, 
i88fi) ; Thins Aleyer. in den Hoch-Anden von Ecuador (Berlin T907) ; 
A. H. Keane. Stanford's Compendium, vol. i. (i()04) ; W. Ticiss and 
A. Stubel, Das Iloch^ehirete der Republik Ecuador (Berlin, 1802- 
i8c)8) ; Edward Whymper, Travels amongst the Great Andes of the 
Equator (l^ndon, 1802) ; 1 '. Wolf, Geoqrafia y ^eologia del Ecuador 
(Leii>zig, 1892) ; Stiibcl, Skiszen auR Ecuador (Berlin, 1886) ; Die 
Vulkanberge von Ecuador (Berlin, 1897) ; Handbook of Ecuador 
(Bureau of the American RepuWics, Washington, 1S92) : The 
World's Work, vol. ii. pp. 1271-1277 ; Engineering News (New York), i 
vol. 52, pp. 1 1 7-1 19; Bulletin of Internat. Bureau of American j 
Reptiblics for July 1900, p. 20, and for August 1908. pp. 280-282; j 
Thirty- fifth Annual Report of the Council of Foreign Bondholders, | 
pp. 115,117. ! 


ECZEMA (Gr. a cutaneous eruption), one of the most 

common and important of all skin diseases, consisting of a 
catarrhal inflammation of the skin originating without visible 
external irritation, and characterized in some stage of its 
evolution by a serous exudation. This deflnition excludes all 
those forms of inflammation of the skin(dermatitis), which though 
they may be identical in course and manifestation arc yet caused 
by chemical or mechanical irritants. For an attack of eczema 
twe conditions are necessary : a predisposition or special irrita- 
bility of the skin, and a directly exciting cause. The first of these 
conditions is usually inherited or depends on some underlying 
constitutional state. Thus any oiganic lesion which may produce 
oedema and malnutrition of the cutis and epidermis as in kidney 
disea.ses, any condition of imperfect metabolism as in dyspepsia 
or malnutrition, or seborrhoea, may be the predisposing cause. 
Another influence that has received increasing attention from 
skin specialists is that of any nervous shock or prolonged mental 
strain. A “ chill ’’ is followed in most people by an ordinary 
c!old , but in some by an attack of eczema. Again, it may be caused 
by reflex nervous irritation from the uterus, stomach, &c. In 
some women it always accompanies menstruation, and in others 
pregnancy. It is of common occurrence in infancy, being 
attributed by some specialists to dentition, but by others to 
seborrhoea. Also there is an undoubted relationship between 
eczema and certain fonns of functional neurosis, of which perhaps 
asthma is the most striking illustration, some physicians con- 
sidering the latter trouble to be eczema of the bronchial tubes. 
Sufferers from rheumatism and gout are also specially prone to 
c-czema, though the exact relationship is a much disputed point. 
There arc yet other cases that are undoubtedly microbic, but the 
micro-organism cannot produce the lesion unless the soil is 
suitable. As a rule it is not contagious, though when complicated 
by micro-organisms it may be aiit.o-inoculable, or more rarely 
inociilablc from one patient to another. Except between the 
iiges of ten and twenty years when menstruation is becoming 
established, and again at the menopaii.se, males arc more liable 
to be attacked than females. In old age the sex influence is lost. 

An attack of eczema is usually de.scril)ed as acute or chronic, 
but the only distinction lies in the greater or less intensity of the 
inflammation at the time of description : it has nothing to do 
with the length of time that the disease has lasted. The illness 
usually begins with a feeling of itching and burning at the site of 
the lesion. The skin becomes covered with an erythematous blush, 
on which numerous tiny vesicles form. Swelling, heat, redness 
and tension are all present. The vesicles grow larger, run 
together, and either burst or are broken by the patient's scratch- 
ing, a clear fluid exuding which stiffens linen. The discharge 
does not dry up at once, but continues to exude — lienee the name 
of “ weeping eczema ” when this is a prominent .symptom. In 
mild cases the symptoms begin to subside in a few days, the 
exudation growing less and scales and scabs forming, under 
which new skin is formed. But where the attack is more acute 
fresh crops of vesicles spring up and the process repeats itself. 
In some cases papules are tlie predominant lesions, but in otliers, 
e.®pecially when the face is attacked, the erythematous condition 
is more marked. A severe attack of eczema is usually 
accompanied by some slight constitutional disturbance, but the 
general health seldom suffers appreciably, unless, as occasionally, 
the itching is so bad as to make sleep impossible. The irritation 
and local heat may be out of all proportion to visible changes in 
tlie skin, and in neurotic patients the nervous excitement may 
be extreme. The attack may centre itself on any part of the 
body, but there are certain places where it more usually begins, 
such as the bends of the elboAvs, the backs of the knees and the 
groins ; the groove behind the ears, the scalp, the palms or the 
soles, and the breasts of women. According to its position the 
form of the eczema is somewhat modified. On the front of 
the legs and arms, from the uniform redness it exhibits in these 
positions, it is known as eczema rubrum. On the scalp it is 
generally of the seborrhoeic type, and in children, especially 
when pediculi are present, it will become pustular from microbic 
infection. On the palms and soles it brings about a thickening 
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of the epidermis which leads to the formation of cracks, and is 
hence called eczema rimosum. 

The disease can best be treated by a combination of internal and 
external remedies. Internally, when the inflammation is acute, 
nothing is so good as antimony, since this relieves the arterial 
tension and thus reduces the local inflammation. But this must 
never be given when the patient is suffering from depression. 
In other cases, especially for babies and children, small doses of 
calomel are very beneficial ; strychnine, phosphorus and ergot 
are all useful at times. When nervous excitement is marked it 
must be treated with sedatives. Arsenic and iron are both contra- 
indicated in this disease, since they increase blood formation and 
hence stimulate the eczematous process. Internal treatment is 
always best when combined with local treatment, but as a 
preliminary to this all crusts and scales must first be removed to 
allow the remedy free access to the disease. Locally the aim is 
(i ) to overcome any source of irritation,(2) to protect the inflamed 
surface from the air and from microbic infection, and (3) to relieve 
the itching. The diet should be simple but nourishing, and all 
hygienic precautions must be taken. 

EDAM, a town of Holland in the province of North Holland, 
close to the Zuider Zee, about 13 m. N.N.E. of Amsterdam by 
steam tramway. It is connected with the Zuider Zee by a fine 
canal protected l\v a large .sea-lock (.1828), and has regular 
steam-boat communication in various directions. Pop. (1900) 
6444. The many quaint old brick houses form the chief feature 
of interest in the town. The fagades are frequently adorned 
with car\dngs and inscriptions, one of which records tlie 
legend of the capture of a siren in 1403, who lived for some 
time among the people of Edam, but escaped again to the sea. 
The Great Church of St Nicholas, probably founded in the 14th 
century, was largely rebuilt after a fire in 1602, which, originating 
in the church, destroyed nearly the whole town. It contains 
some fine stained glass and carved woodwork of this period. 
The Little Church (i5t!i century) was demolished in 1883, 
except for a portion of the nave and the old tower and steeple, 
from which the bells curiously project. The town hall dates 
from 1737, and there is a museum founded in 1895. Edam has 
some trade in timber, wliilc sliipbiiilding, rope -spinning and 
salt-boiling are also carried on. It gives its name to the descrip- 
tion of “ sweet-milk cheese ” (zoetemclks kaas) made throughout 
North Holland, which is familiar on account of its round shape 
and red rind. 

Edam took its name and origin from tlie dam built on the 
little river Ye which joined the great Punner lake close by. 
Free access to the Zuider Zee was obtained by the construction 
of a new dock in 1357, in which year the towm also rec'eived civic 
rights from William V. of Bavaria, count of Holland. Owing 
to the danger of the extension of the Purraer and Beemster lakes, 
Philip II. of Spain caused a sluice to be built into the dock in 
1 567. In the next century Edam W£U5 a great shipbuilding centre, 
and nearly the whole of Admiral de Ruyter’s fleet w'as built here ; 
but in the same century the harbour began to get blocked up, and 
the importance and industrial activity of the city slowly waned. 

EDDA, the title given to two very remarkable collections of 
old Icelandic literature. Of these only one bears that title from 
antiquity ; the other is called Edda by a comparatively modem 
misnomer. The word is unknown to any ancient northern 
language, and is first met with in Ri^spida, a fragmentary poem 
at the end of Codex Wormianus, dated about 1200, where it is 
introduced as the name or title of a great-grandmother. From 
the 14th to the 17th century, this word — but no one has formed 
a reasonable conjecture why -was ii.sed to signify the technical 
laws of Icelandic court metre, Eddu regia, and “ Never to have 
seen Edda ” was a modest apology for ignorance of the highe.st 
poetic art. The only work known by this name to the ancients 
was the miscellaneous group of writings put together by Snorri 
Sturlason {qjv.\ 1178-1241), the greatest name in old Scandi 
navian literature. It is believed that the Edda, as he left it, 
was completed about 1222. Whether he gave this name to the 
work is doubtful ; the title first occurs in the Upsala Codex, 
transcribed about fifty years after his death. The collection 
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of Snorri is now known as the Prose or Younger Edda, the title 
of the Elder Edda being given to a book of ancient mythological 
poems, discovered by the Icelandic bishop of Skalaholt, Brynjulf 
Sveinsson, in 1643, and erroneously named by him the Edda of 
Saomwid. 

i. The Prose Edda, properly known as Edda Snorra Siurlu- 
sonar, was arranged and modified by Snorri, but actually com- 
posed, as lias been conjectured, between the years 1140 and 1 160. 
It is divided into five parts, the Preface or Formdli, Gylfagmning, 
Bragarael^ur, Skdldskaparmdl and Hdilatal. Tlie preface bears 
a very' modern character, and simply gives a history of the world 
from Adam and Eve, in accordance with the (Uiristian tradition. 
Gylfagpjnmg, or the Delusion of Gylfi, on the othei' hand, is the 
most precious compiendium which we possess of the mylhologioil 
.system of the ancient inhabitants of Scandinavia, ('ommeiicing 
with the adventures of a mythical king Gylfi and the giantess 
Gefion, and the miraculous formation of the island of Zealand, 
it tells us that the Aesir, led by Odin, invaded Svilh jod or Sweden, 
the land of Gylfi, and settled there. It is from the Ynglini^asaga 
and from the Gyljaginmng that we gain all the information we 
possess about the con(|uering deities or heroes who set their 
stamp upon the religion of the North. Advancing from the 
Black Sea northwards through Russia, and westward through 
Esthenia, the Aesir seem to have ox'errun tlie south lands of 
Scandinavia, not us a horde but as an immigrant aristocracy. 
The Eddaic version, however, of the history of the gods is not so 
circumstantial as that in the Ynglingasaga \ it is, on tlie other 
hand, distinguished by an exquisite simplicity and archaic force 
of style, whicli give an entirely classical character to its mythical 
legends of Odin and of Loki. 'fhe Cylfaghining is written in 
prose, witli brief poetic insertions. 'J'ho Hragarav^iir, or sayings 
of Bragi, are further legends of the deities, attrihuted to Bragi, 
the goci of poetiy, or to a poet of the same name. The Skdldska- 
parmdl, or .\rt of Poetry, commonly called Skdlda, ctniUiins tlie 
instructions given by Bragi to Aegir, and consists of the rules 
and tlicories of ancient ver.se, exemplified in copious extracts 
from Eyvindr Skaldaspillir and other eminent Icelandic poets. 
The word Skuldskapr refers to the form rather than the substance 
of verse, a i<l this treatise is almost solely technical in character. 
It is by far the largest of the sections of ilic Edda of Snorri, and 
comprises not only extracts but some long jioems, notably the 
Thorsdrapaoi Eilifr Gu'Vutuirsoriand t\\oJlaustlaung of Thjo'Vilfr. 
The fifth section of the Edda, tlie Huttutal, or Number of Metres, 
is a running technical coinmenlary on the text of Snorri'.s three 
poems written in lionour of Haakon, king of Norway. AflTixed 
to some MS. of the Younger Edda are a list of poets, and a number 
of philological trt;atises and grammatical studies. These belong, 
however, to a later period than the life of Snorri Sturlason. 

The three oldest MSS. of the ])rose /idda all belori« to the beginning 
of the T4th century. The Wurin MS. was .sent lo Ole Wuriii in 
1628 ; the Codex Regius was discovered by the indefatigable bishop 
Brynjulf Sveinsson in 1640. The most important, liowcwer, of these 
MSS. is the Dpsahi Codex, an octavo volume written probably about 
the year 1300. There have been several good editions of tin* Jidda 
Snorra SturJusonar, of which perhaps the best is that jmblisUcd by 
the .\me-Magnaecin Society in Cojienhagen in 1848-1852, in two vols.. 
edited by a group of scholars under the direction of J6n Sigiirdsson. 
There are English tran.slations by T. Percy. NorJJtern Antiquities, 
from the French by P. H. Mallet (i77<*) ; by (i. Webbe l)a.sent 
(Stockliolm, 1842) : by R. B. Anderson (Chirago. 1880). 

2. The Elder Edda, Poetic Edda 01 Saemundar Edda kins 
fro^a was entirely unknown until about 1643, when it came into 
the hands of Brynjulf Svein.sson, who, puzzled to classify it, 
gave it the title of Edda Saemundi multiscii, Saemund Sigfus.son, 
who was thus credited with the collection of these poems, was a 
scion of the royal house of Norway, and lived from about 1055 
to 1132 in Iceland. The poems themselve.s date in all prolwibility 
from the loth and iith centuries, and are many of them only 
fragments of longer heroic chants now otherwise entirely lost. 
They treat of mythical and religious legends of an early Scandi- 
navian civilization, and are composed in the simplest and most 
archaic forms of Icelandic verse. The author of no one of tliem 
is mentioned. It is evident that they were collected from oral 
tradition ; and the fact tliat the same story is occasionally 



EDDA 


922 

repeated^ in varied form^ and that some of the poems themselves 
bear internal evidence of being more ancient than others^ proves 
that the present collection is only a gathering made early in the 
middle ages, long after the composition of the pieces, and in 
no critical spirit. Sophus Biigge, indeed, one ©f the greatest 
authorities, absolutely rejects the name of Saemund, and is of 
opinion that the poetic Edda^ as we at present hold it, dates 
from about 1240. There is no doubt that it was collected in 
Iceland, and by an Icelander. 

The most remarkable and the most ancient of the poems in this 
priceless collection is that with which it commences, the Vdluspd, 
or prophecy of the Volva or Sibyl. In this chant we listen to an 
inspired prophetess, “ seated on her high seat, and addressing 
Odin, while tlie gods listen to her words.” 

She sings of the world before the gods were made, of the 
coming and the meeting of the Aesir, of the origin of the giants, 
dwarfs and men, of the happy beginning of all things, and the 
sad ending that shall be in the chaos of Ragnarbk. The latter 
part of the poem is understood to he a kind of necromancy — 
according to Vigfusson, “ the raising of a dead volva ” ; but 
the mystical language of the whole, its abrupt transitions and 
terse condensations, and above all the extinct and mysterious 
cosmology, an acquaintance with which it presupposes, make 
the exact interpretation of the Voluspa extremely difficult. 
The charm and solemn beauty of the style, however, are irresist- 
ible, and we are constrained to listen and revere as if we were 
the auditors of some fugual music devised in honour of a primal 
and long-buried deity. The melodies of this earliest Icelandic 
verse, elaborate in their extreme and severe simplicity, are 
wholly rhythmical and alliterative, and return upon themselves 
like a solemn incantation. Hdvamdl, the Lesson of the High 
One, or Odin, follows next ; this contains proverbs and wise 
saws, and a series of stories, some of them comical, told by Odin 
against himself. The VafpnWnismdl, or Lesson of Vafpru^inir, 
is written in the same mystical vein as Voluspa ; in it the giant 
who gives his name to the poem is visited by Odin in disguise, 
and is questioned by him about the cosmogony and chronology 
of the Norse religion. Grimnismdl, or the Sayings of The 
Hooded One, which is partly in prose, i;.; a story of Odin’s im- 
prisonment and torture by King Geirrod. For Skirnis, or the 
Journc?y of Skirnir, Ilarhar^slwii, or the Lay of Hoarbeard, 
Uymiskin^a, or the Song of Hymir, and Aegtsdrrkka, or the 
Brewing of Aegir, are poems, frecjuently composed as dialogue, 
containing legends of the gods, some of which are so ludicrous 
that it has been suggested that they were intentionally burlesque. 
Thrymshn^a, or the Song of Thnmi, possesses far more poetic 
interest ; it recounts in language of singular force and directness 
how Thor lost his hanuner, stolen by Thrvmi the giant, how the 
latter refused to give it up unless the goddess Freyia was given 
him in marriage, and how Thor, dressed in women s raiment, 
personated Freyia, and, slaying 'Hirym, recovered his hammer. 
AlvissmdU or the Wisdom of All wise, is actually a philological 
exercise under the semblance of a dialogue between Thor and 
Alvis the dwarf. In Vegtamskvi^a, or the Song of Vegtam, 
Odin questions a volva with regard to the meaning of the sinister 
dreams of Balder. Rigsmdl, or more properly Rigspula, records 
how the god Heimdall, disguised as a man called Rig, wandered 
by the sea-shore, where he met the original dwarf pair, Ai and 
Edda, to whom he gave the power of child-liearing, and thence 
sprung the whole race of thralls ; then he went on and met witli 
All and Amma, and made them the parents of the race of churls ; 
then he proceeded until he came to FaJliir and MoUir, to whom 
he gave Jarl, the first of free men, whom he himself brought up, 
teaching him to shoot and snare, and to use the sword and runes. 
It is much to be lamented that of this most characteristic and 
picturesque poem we possess only a fragment. In Hyndlulj^, 
the I-ay of Hyndla, the goddess Freyia rides to question the 
volva Hyndla with regard to the ancestry of her young paramour 
Ottar ; a very fine quarrel ensues between the prophetess and 
her visitor. With this poem, the first or wholly mythological 
portion of the collection closes. What follow'S is heroic and 
pseudo-historic. Tlie VblundarkvF\a, or Song of Volundr, is 


engaged with the adventures of Volundr, the smith -king, 
during his stay with Nidud, king of Sweden. Volundr, identical 
with the Anglo-Saxon Weland and the German Wieland (O.H.G. 
Wiolani), is sometimes confused with Odin, the master-smith. This 
poem contains the beautiful figure of Svanhvit, the swan-maiden, 
who stays seven winters with Volundr, and then, yearning for 
her fatherland, flies away home through the dark forest. Uelga- 
kvifia, Hibrvar^s sonar, the Song of Helgi, the Son of HiorvarS, 
which is largely in prose, celebrates the wooing by Helgi of 
Svava, who, like Atalanta, ends by loving the man with whom 
she has fought in battle. Two Songs of Helgi the Hunding’s 
Banc, Helgakvi^a Hundingsbana, open the long and very im- 
portant series of lays relating to the two heroic families of the 
Volsungs and the Niblungs. Including the poems just men- 
tioned, there are about twenty distinct pieces in the poetic Edda 
which deal more or less directly with this chain of stories. It 
is hardly necessary to give the titles of these poems here in detail, 
especially as they are, in their present form, manifestly only 
fragments of a great poetic saga, possibly the earliest coherent 
form of the stor>^ so univers^ among the Teutonic peoples. 
We happily possess a somewhat later prose version of this lost 
poem in the Vblsungasaga, where the story is completely worked 
out. In many places the prose of the Vblsungasaga follows 
the verse of the Eddaic fragments with the greatest precision, 
often making use of the very same expressions. At the same 
time there arc poems in the Edda which the author of the saga 
does not seem to have seen. But if we compare the central 
portions of the myth, namely Sigurd's conversation with Fafnir, 
the death of Regin, the speech of the birds and the meeting with 
the Valkyrje, wc are struck with the extreme fidelity of the prose 
romancer to his poetic precursors in the Stgur^arkviSa Fafnis- 
hana ; in passing on to the death of Sigurd, we perceive that the 
version in the Vblsungasaga must be based upon a poem now 
entirely lost. Of the origin of the myth and its independent 
development in medieval Germany, this is not the place for dis- 
cussion (see N ibrlungenlied). Suffice to say that in no modern- 
ized or Germanized form does the legend attain such an exquisite 
colouring of heroic poetry as in these earliest fragments of Ice- 
landic song. A very curious poem, in some MSS. attributed 
directly to Saemund, is the Song of the Sun, Sblarlib^, which 
forms a kind of appendix to the poetic Edda, In this the spirit 
of a dead father addresses his living son, and exhorts him, with 
maxims that resemble those of ihivamdl, to righteousness of 
life. The tone of the poem is strangely confused between 
Christianity and Paganism, and it has been assumed to be the 
composition of a writer in the act of transition between the old 
creed and the new. It may, however, not impossibly, be alto- 
gether spurious as a poem of great antiquity, and may merely 
be the production of some Icelandic monk, anxious to imitate the 
Eddaic form and spirit. Finally Forspjallsljb^, or the Preamble, 
formerly known as the Song of Odin's Raven, is an extremely 
obscure fragment, of which little is understood, although infinite 
scholarship has been expended on it. With this the poetic 
Edda closes. 

The principal MS. of this Edda is the Codex Regius in the royal 
library at Copenhagen, written continuously, without regard to 
prosti or verse, on 45 vellum leaves. This is that found by Bishop 
hrynjulf. Another valuable fragment oxist.s in the Arne-Magnaean 
collection in the University of Copenhagen, con.sisting of four .sheets, 
22 leaves in all. The.se are the only MSS. older than the 17th century 
which contain a collection of the ancient mythico-heroic lays, but 
fragments occur in various other works, and especially in the Edda 
of Snorri. It is believed to have been written between 1260 and 1280. 
The poetic Edda was translated into English verse by Amos Cottle 
in 1797 ; the poet Gray produced a version of the V egtamshvifia ; 
but the first good translation of the whole 'wam that published by 
Benjamin Tliorpe in 1866. An excellent edition of the Icelandic 
text has been prepared by Tli. Mobius, but tlic standard of the 
original orthography will be found in the admirable edition of 
Sophus Bugge. Notroen Fornkva^i, published at Christiania in 1867. 

The Eddaic poems were rearranged, on a system of their own 
wliich differs entirely from that of the early MSS., by Gudbrand 
Vigfusson and F. York Powell, in their Corpm poeticum horeale 
(Oxford. 1S83). This is a collection, not of Edda only but of all 
existing fragments of the vast lyrical literature of ancient Iceland. 
It supplies a prose translation. (£. G.) 
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EDDIUS (Aeddi), a Kentish choirmaster^ summoned by 
Wilfrid (r. 634-709), bishop of York, to help in oi^anizing church 
services in Northumbria. He wrote the Lije of his patron, and 
this biography of St Wilfrid is the earliest extant historical work 
compiled by an Anglo-Saxon author. He is u strong partisan 
and very credulous, but the Vita Wilfridi is nevertheless invalu- 
able for the period it treats. Its date is little after the first 
decade of the 8th century, and it was used by Bede in compiling 
his Historia, 

See Eddius, Vita Wilfridi (Rainc, Historians of Church of York» 
Tendon, 1879-1894), 14; Bede, Hist. lied. (Plummer, Oxford, iRofi). 
iii. 2. 

EDEUNCK, GERARD (1649-1707), Flemish copper-plate 
engraver, was bom at Antwerp. The nidiments of the art, 
which he was to carry to a higher pitch of excellence than it had 
previously reached, he acquired in his native town under the 
engraver Comelisz Gallc. But he was not long in reaching the 
limits of his master's attainments ; and then he went to Paris 
to improve himself under the teaching of De Poilly. This master 
likewise had soon done all he could to help him onwards, and 
Edelinck ultimately took the first rank among line engravers. 
His excellence was generally acknowledged ; and having become 
known to Louis XIV. he was appointed, on the recommendation 
of Lc Brun, teacher at the academy established at the Gobelins 
for the training of workers in tapestry. He was also entrusted 
vdth the execution of several important works. In 1677 he was 
admitted member of the Paris Academy of Painting and Sculp- 
ture. The work of this great engraver constitutes an epoch in the 
art. His prints number more than four hundred. 

Edelinck stands above and apart from his predecessors and 
contemporaries in that he excelled, not in some one respect, but 
i;i all respects, — ^that while one engraver attained excellence 
i:i correct form, and another in rendering light and shade, and 
others in giving colour to their prints and the texture of surfaces, 
he, as supreme master of the burin, possessed and displayed all 
these separate qualities, in so complete a harmony that the <jye 
is not attracted by any one of them in particular, but rests in 
the satisfying whole. Edelinck was the first to break through 
the custom of making prints square, and to execute them in 
the lozenge shape. Among his most famous works are a “ Holy 
Family,” after Raphael ; a ** Penitent Magdalene,” after 
Charles le Brun; “Alexander at the Tent of Darius,” after 
Le Brun ; a “ Combat of Four Knights,” after Leonardo da 
Vinci; “ (^hrist surrounded with Angels ” ; “ St Louis praying ” ; 
and “St Charles Borromeo before a crucifix,” — the last three 
after Le Brun. Edelinck was especially good as an engraver 
of portraits, and executed prints of many of the most eminent 
persons of his time. Among these are those of Le Brun, Uigaud, 
Philippe de Champagne (which the engraver thought his best), 
Santeuil, La Fontaine, Colbert, John Dry den, Descartes, I’tx. 
Tic died at Paris in 1707. His younger brother John, and his 
son Nicholas, were also engravers, but did not attain to his 
excellence. 

EDELWEISS, known botanically as Leontopodium alpinum, 
a member of the family Composilae, a native of the Alps of 
Central Europe. It is a small herb reaching alxiut 6 in. high, 
with narrow white woolly leaves, end terminal flower-heads 
enveloped in woolly bracts. Tlie woolly covering enables the 
plant to thrive in the exposed situations in which it is found, 
by protecting it from cold and from drying up through 
excessive loss of moisture. It is grown in Britain as a rock- 
plant. 

EDEN, SIR ASHLEY (1831-1887), Anglo-Indian official and 
diplomatist, third son of Robert John Eden, third Lord Auckland 
and bishop of Bath and Wells, was born on the 13th of November 
1831, and was educated at Rugby, Winchester and the East 
India Company's college at Hailey bury, entering the Indian 
civil service in 1852. In 1855 he gained distinction as as.sistant 
to the special commissioner for the suppression of the Santal 
rising, and in i860 was appointed secretary to the Bengal 
government with an ex officio seat on the legislative council, a 
position he held for eleven years. In 1861 he negotiated, as 
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political agent, a treaty with the raja of Sikkim. ITis success 
led to his being sent on a similar mission to Bhutan in 1863 ; 
but, being unaccompanied by any armed force, his demands 
were rejected and he was forced under circumstances of personal 
insult to come to an arrangement highly favourable to the 
Bhutias. The result was the repudiation of the treaty by the 
Indian government and the declaration of war against Bhutan. 
In 1871 Eden became the first civilian governor of British 
Burma, which post he held until his appointment in 1877 as 
lieutenant-governor of Bengal. In 1878 he was made a K.(:.S.I., 
and in 1882 resigned the lieutenant-governorship and returned 
to England on his appointment to the council of the secrctan* 
of state for India, of which he remained a member till his death 
on the 8th of July 1887. The success of his administration of 
Bengal was attested by the statue erected in his honour at 
Calcutta after his retirement. 

EDEN, the name of the region in which, according to the 
Hebrew paradise-tradition in its present form, (iod planted a 
garden (or park), wherein he put the man w'hom he had formed 
(Gen. ii. 8). Research into primitive beliefs, guided by the 
comparative method, leads to the view that the “ garden ” was 
originally a celestial locality (see Paradise), and we cannot 
therefore be surprised if, now that paradise has been brought 
down to cartli, the geographical details given in the Bible arc 
rather difficult to work into a consistent picture. The fantastic 
geography of the (Indian) Vishnu Purana and the (Iranian) 
Bundahish will, in this case, be a striking parallel. 

I^t us now take the details of Eden as they occur. In Gen. ii. 
8 we read that the garden lay “ in Kd(^n eastward,” where 
“ eastward ” is geiuirally taken to mean “ in the east of the earth.” 
This, however, seems inconsistent with Jsa. xiv. 13, where the 
“ mountain of (lod,” w'hii^h corresponds (see Ezek, xxviii. 
13, 14 and the article Adam) to the “ garden in Eden,” is said 
to have Ixjen “in the uttermost parts of th(? north ” (so R.V.). 
The former statement (“ eastward ”) suits Babylonia, where 
Friedrich Dclitzsch ’ places Eden ; the latter does not. Wc arc 
further told {v, 10) that “ a river went out from Eden to water 
the garden,” and that “ from thence it parted itself (?), and 
became four heads (?),” W’hich is commonly understood to mean 
that the river was so large that, soon after leaving the garden 
(“ from thence ” is all that the text says), it could still supply 
four considerable streams (the text says, not “ streams,” but 
“ heads,” i.c. perhaps “ beginnings ” or “ starting-points ”). 
In m), 1 1-14 the names of four rivers arc given, but in spite of 
the descriptive supplements attached to three of them, only 
that one which has no supplement can be identified with much 
probability. In fact, Perath may without, any obvious difficulty 
be “ Euphrates,” except in Jcr. xiii., where a more southerly 
stream seems indicated, but to the identification of “ Hiddekel ’’ 
with “ Tigris ” (Babylonian Diglat) the presence of the initial 
Jli in the Hebrew is an objection. Now as D) “ Pishon ” and 
“ Gihon.” If a moderately early tradition may be trusted, 
the “ Gihon ” is another name for the “ Shihor,” which vras 
cither in or beside “ Mizraim ” ( - Egyp*) Mizrim (—tlie 
North Arabian Musri), and indeed according to most scholars 
means the Nile in Jcr. ii. 18, where the Septuagint substitutes 
for it Geon, i.e. Gihon. For “ Pishon ” few plausible suggestions 
have been made; it is not, however, a hoDclcss problem from 
the point of view which recognizes Eden in Arabia. 

For details of the interesting descriptive supplements of the 
names Pishon, Gihon, and Hiddekel, on which there is much 
difference of opinion, it must suffice to refer to the Encyclopaedia 
hihlica and Hasting's Dictionary of the Bible. W e must, however, 
mention a widely held explanation of the name Eden. Plausible 
as it is to interpret this name as “ delight ” — indeed, the Septuagint 
translates in Gen. iii. 23 f, o 7ra/>«Rewros* rij? rfwthrjs — this cannot 
have been the original meaning. Hence Dclitzsch (Wo lag das 
Paradies? p. 79) suggested that “ Eden ” might he a Hebraized 
form of the Babylonian edmu, “ field, plain, desert.” But 
whereas Dclitzsch takes “ Eden ” to he the entire plain of 

' Wo laq das Paradies ? p. 60 . A Sumerian name of Babylon 
was Tin-ter. ** tlwellinf' of life.” Cf. BflMlu. B 3 .bTli, ” pate of God.” 
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Babylonia^ llonirnel thinks that it is ratlier the plain about the 
sacred city of Eridu. It is the latter scholar to whom the 
“ Arabian theory ” of Paradise in its best-known form is due. 
The rivers (apart from Perath, “ Euphrates *’) he locates in 
northern and central Arabia, the “ Cush ” and “ Asshur ” of 
Genesis being, according to him, central Arabia and Edom 
respectively (Ancient Hebrew Traditions ^ pp. 314-316 ; Aujsdtze 
u. Abhandlungen, iii. 281-284, 335-339). These rivers, in short, 
become Arabian wadis, on which see Hast. D.B. i. 132a (foot). 
Cheyne, on the other hand, rejects the Babylonian explanation 
of Eden as “ field, plain,” on the ground that “ Eden ” was 
originally regarded as a mountainous tract. 

Sec further Driver, Book of Genesis (X9()4). pp. 57*60 ; Iincy. Bib. 

“ Paradise ” ; and the commentaries of Gunkel (2nd ed., 1902), and 
Cheyne (1907). (T. K. C.) 

EDENBRIDGE, a market town in the south-western parlia- 
mentary division of Kent, England, 26 m. S.S.E. of London, 
on the South-Eastern & Chatlmm, and the London, Brighton 
oz South Coast railways. Pop. (1901) 2546. It is pleasantly 
situated on the river liden, an affluent of the Medway, in a 
valley between the Ragstone Hills and the Forest Ridges. The 
church of St Peter and St Paul is principally Perpendicular. The 
tow7], which has considerable aj^ricultiiral trade, posses.ses a 
chalyl)cate spring, but this is little used. Two miles from the 
town is Hever Castle, a beautiful moated mansion dating from 
the 15th and i6th centuries, but occupying the site of an earlier 
structure, 'fhis was rebuilt by Sir Geoffrey Boleyn, whose 
grandson, Sir "J'iiomas, was father of Anne, second wufe of 
ilenry \T J I., who here spent much of her life before her marriage, 
and was visited several times by the king. There is a chapel of 
her family in the fine parish church of Hever. Not far distant 
is the modern Chiddingstone Castle, on an ancient site. A block 
of sandstone in the park is called the “chiding stone,” tradition 
asserting it to be a prehistoric scat of judgment. 

EDEN HALL, LUCK OF, an old painted drinking goblet pre- 
ser\'^ed at Eden Hall, C'umberland,the scat of the Musgrave family. 
It is of enamelled or painted glass and is believed to date, from 
the loth century. It is of fair size and has the letters I.H.S. 
on the top. Round the vase is the famous verse given below. 
A kfgcnd invoh'ing the fortunes of the Musgraves atUiches to 
this cuj). In the grounds of Eden Hall is a spring called St 
Cuthlxert's \V'oll, and the story is that one of the earliest of the 
Musgraves surprised the fairies feasting and making merr}" round 
the well. He snatched at the goblet from which the Faiiy’^ King 
w^as drinking and made off with it. The fairies pursued him 
to his castle, but failed to catch him. The Fairy King acknow- 
ledged his defeat and gave the cup as a prize to Musgrave, but 
W'arned him that the gift carried with it a condition 
" \Vheu this cup shall break or tall, 

I'arewdl the luck of Eden Hall.” 

There are variants of this legend, but substantially they agree. 
Possessed of the lucky cup the knight of Musgrave is said to have 
at once prospered in a love-suit which had till then gone against 
him. There is a curious poem on the cup called “ The Drinking 
Match at liden Hall,” by I*hilip, duke of Wharton, a parody on 
the ballad of Chevy ("base. This is reprinted in full in Edward 
Walford's 2 'ales of Great Families (1877, vol. Ji), under the 
heading, “The witty Duke of Wharton.” In Longfellow's 
famous poem the goblet is represented as having been broken. 

EDENKOBEN, a town of Germany, in the Bavarian Palatinate, 
6 m. N. from landau, on the railway to Weissenburg. Pop. 
5300. It has a Roman Catholic and a Protestant church, several 
high-grade schools and a sulphur-spring. Its industries com- 
prise linen- and damask-weaving, ironworks, and the manu- 
facture of machiner)', furniture and cigars. It has also a 
considerable trade in wine. 

EDENTATA, the name assigned by Cuvier to an order of 
placental mammals apparently typified by the South American 
antcater, but likewise including the sloths and armadillos of the 
same country, and the Old World oard-varks and pangolins. 
Only the anteaters and pangolins are absolutely without teeth 
(Lat. €y out, dens, tooth), and the name is strictly applicable 
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only to those two groups ; but in all the existing representatives 
of the order teeth are absent from the front of the jaws, while 
the cheek-teeth are devoid of roots and of enamel, and only very 
exceptionally have deciduous predecessors. Practically this is 
all the definition that can be given to the assemblage, which is 
possibly an artificial one. It may be mentioned, however, that 
Uiere is not unfrequently a separate coracoid bone. 

Edentates may be divided into three distinct sections or 
suborders, firstly the Xenarthra, or Edentata Vera, of America, 
secondly the Tubulidenta, represented by the African aard-varks, 
and thirdly the Pholidota, which includes only the pangolins 
common to Africa and Asia. The Xenarthra are essentially 
a South and Central American group, some of the members of 
which have effected an entrance into North America. The three 
families by which they are now represented are widely sundered, 
both as regards liabits and structure ; but two of them*— the 
sloths and the anteaters — are intimately connected by means of 
the extinct ground-sloths. As regards the presumed relationship 
of the Old World to the New W'orld types, it is noteworthy that 
in the early Tertiary deposits of France and Germany are found 
certain fossil remains apparently referable to armadillos, aard- 
varks and pangolins, some of the armadillos coming very close 
to Soutli American forms. This assemblage of three groups of 
edentates in the countries fringing northern Africa is suggestive 
that the latter continent may have been the original home of 
the group, which reached South America by means of a direct 
land connexion. 

Xenarthra. — The typical American edentates, or Xenartlira, 
are characterized by the circumstance that the last dorsal and 
all the lumbar vertebrae carry additional articular facets, or 
abnormal articulations (xenarthral). Teeth may be absent or 
present, and when developed either all similar (homaeodont) 
or to some extent differentiated. The bodily covering may take 
the form either of coarse hairs, or of bony plates, with a larger 
or smaller inlermixUire of hairs. 

Of the three existing families of this group, the first is that of 
the Bradypodidae, or sloths, characterized by the presence of 
five pairs of upper and four of lower teeth, the normally-formed 
tongue and the rudimentary tail. The species are arboreal and 
feed on leaves ; all being confined to the forests of tropical 
America. Externally slotlis are clothed with long coarse, crisp 
hair; the head is short and rounded, and the external ears 
inconspicuous. The teeth are subcylindrical, of persistent 



Fig. 1. — Skull of Unau or Two-toed Sloth {Choloeptts didactylus). 

growth, consisting of a central axis of vasodentine, with a thin 
investment of hard dentine, and a thick outer coating of cement ; 
without any succession. Fore-limbs greatly longer than the 
hind-limbs ; the extremities terminating in narrow, curved feet ; 
wiUi the digits never exceeding three in number, and encased 
for nearly their whole length in a common integument, and 
armed with long, strong claws. Stomach complex. No caecum. 
Placenta deciduate and dome-like, composed of an aggregation of 
numerous discoidal lobes. 

A remarkable feature connected with sloths is the development 
of a green colour in their hair, due to the growth of an alga. 
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Accord!^ to Dr W. G. Ridewood, in the three-toed sloth the 
hair is invested with a thick extra-cortical layer. “ The hair 
has a tendency to crack in a transverse direction, and in the 
cracks there come to lodge unicellular algae, to which Kiihn 
has given the name Pleurococcus bradypi. The moisture of the 
climate in which Bradypus lives enables the alga to live and 
propagate in this curious position, and the sloth acquires a 
general green tint which must render it very diOicult to distinguish 
as it hangs among the green foliage,” In the tvro-toed sloth, 
on the other hand, the bulk of the hair is composed of an outer 
coat, or cortex, which is longitudinally fluted or grooved, the 
grooves being filled with strands of extra-cortex in w-hich 
flourishes an alga {Pleurococcus choloepi) distinct from the one 
infesting the hairs of the three-toed species. Of quite a different 
type are the hairs of the extinct ground-sloths (sec Myloi>on), 
which are smooth and solid. Dr Ridewood rejecting the idea that 
they were originally coated with a cortex that has disappeared. 

The typical genus Bradypus is represented by the various 
species of ai, or three-toed sloths, in which none of the teeth 
project greatly beyond the others ; the first in the upper jaw 
is much smaller than any of the others, while the first in the 
lower jaw is broad and compressed, and the grinding surfaces of 
all are much cupped. Vertebrae : C 9, D and L 20 (of which 
15 to 17 bear ribs), S 6, Ca ti. All the species present the 
peculiarity of possessing nine cervical vertebrae ; but the ninth, 
and sometimes the eighth, bears a pair of short movable ribs. 
The fore-limbs are considerably longer than the hind-legs, and 
the bones of the fore-arm are complete, free and capable of 
pronation and supination. The fore-feet are long, ver)’^ narrow, 
habitually curved and terminate in three pointed curved claws, 
in close apposition to each other ; they arc, in fact, incapable 
of being divaricated, so that the foot is reduced to the condition 
of a triple hook, fit only for the function of suspension from the 
boughs of trees. The hind-foot closely resembles the fore-foot 


developed and of nearly equal size. The premaxiJla is well 
developed, and firmly attached to the maxilla ; and there is 
always a perforation, or foramen, on the inner side of the lower 
end of the humerus. C. didactyl us ^ which has been longest known, 
and is commonly called by the native name of unau, inhabits 
the forests of Brazil. C. hofjmanni has a more northern 
geographical range, extendii^ from Ecuador through I*anama 
to ('osta Rica. Its voice, which is seldom heard, is like the bleat 
I of a sheep, and if the animal is seized it snorts violently. Both 
species are very variable in external coloration (see Sloth). 

The second family is that of the anteaters, Myrmecopkagidacy 
distinguished from the last by the absence of teeth, the elongated 
tongue and the long tail. The long and slender head has a 
tubular mouth, with a small terminal aperture through which 
the worm-like tongue, covered with the sticky secretion of the 
enormous submaxillary salivary glands, is rapidly protruded in 
feeding, and withdrawn again with the adhering particles of 
food which are then sucked into the gullet. In the foot the third 
toe is greatly developed, and has a long sickle-like claw ; the 
others are reduced or suppressed. The liind-foot has four or five 
subequal digits with claws. The long tail is sometimes pre- 
hensile. Placenta dome-like or di.scoidal. Externally the body 
is covered with hair. Anteaters feed exclusively on animal 
substances, mostly insects. One species is terrestrial, the others 
arboreal ; none burrow in the ground. 'Fhc^y are all inhabitants 
of tropical America. In the typical genus Myrniecophaf^a the 
skull is remarkably elongated and narrow, w'ith its upper surface 
smooth and cylindriform. Anteriorly the face is produced into 
a long tubular rostrum, rounded above and flattened below, 
with terminal nostrils, and composed of the mesethmoid (ossified 
for more than half its length), the vomer, the maxillae, and the 
long an<l ivirrow nasal bones, the premaxillae being extremely 
short and confined to the margin of the nostrils. The zygomatic 
arch is incomplete, the rod-like jugal only articulating with the 


in general structure and mode of use, and has the sole habitually 
turned inwards so tliat it cannot be applied to the ground in 
walking. The tongue is .short and soft, and the stomach lai^e 
and complex, bearing some resemblance to that of ruminants. 
The windpipe or trachea has the remarkal)le peculiarity — not 
unfrequent among birds and reptiles — of being folded on itself 
before it reaches the lungs. The two teats are pectoral in 
position. 'I'he premaxilla is rudimentary and loosely attached 
to the maxilla. Except in B, torquatus, there is no perforation 
in the lower end of the humerus. Some of the species arc covered 
uniformly wdth a grey or greyish-brown coat ; others have a 
dark collar of elongated hairs around the shoulders (/f. torquatus ) ; 
some have the hair of the face shorter than that of the rest of 
the head and neck ; and others have a remarkable-looking patch 
of soft, .short hair on the I wick betiveen the shoulders, consisting, 
when best marked, of a median stripe of glossy black, bordered 
on each side by bright orange, yellow or wdiitc. There are also 
structural differences in the .skulls, as in the amount of inflation 
of the pterygoid bones. The habits of all arc apparently alike. 
They arc natives of Guiana, Brazil and Peru, and tw'o .species 
{B. iufuscatus and B. castaneiceps) extend north of the Isthmus 
of Panama as far as Nicaragua. Of the former of these a .specimen 
in captivity uttered a shrill sound like a monkey when forcibly 
pulled away from the tree to which it w^as holding. 

In the species of unau, or two-toed sloths, Cholocpus, the front 
tooth in both jaws is separated by an interval from the others, 
and is lai^c and caniniform, wearing to a sharp bevelled edge 
against the opposing tooth, the upper shutting in front of the 
lower when the mouth is closed, unlike true canines. Vertebrae : 
C 6 or 7, D 23-24, L 3, S 7-8, Ca 4-6. One species (C. didactylus) 
has the ordinary number of vertebrae in the neck ; but an other- 
wise closely allied form (C. ho(lmanni) has but six. The tail is 
very rudimcntar>'. The fore-feet generally resemble those of 
Bradypus, but there are only two functional digits, with claw's ; 
these answering to the second and third of the typical five-toed 
limb. The structure of the hind-limb generally resembles that 
of Bradypus, the appellation “ two-toed ” referring only to the 
anterior limb, for in the foot the three middle toes are functionally 


maxilla in front, and not reaching the short zygomatic process 
of the squamosal. The lachrymal foramen is in front of the 
margin of the orbit. There are no post-orbital processes to the 
frontals or any other deman'ation between the orbits and the 
temporal fossae. J^ilate extremely elongated, and produced 
backwards as far as the level of the external auditory meatus 
by the meeting in the middle line of the largely developed 
pter>'goids. The glenoid fossa for the lower jaw, a shallow oval 
facet, with its long diameter from before backwards. Lower 
jaw long and slender, wdtii an f*xceedingly sh*)rt symphysis, no 
distinct coronoid process, and a slightly elevated, elongated, 
flattened, condylar articular surface. Vertebrae : C 7, 1 .) 15-16, 
L 3-2, S 6, ('a 31. f’laviclcs rudimentary. In the fore-foot the 
first digit is ver\' .slender, the second also slender, with compressed 
phalanges of nearly equal length, but the third is immen.sely 
developed, though its first phalmx is extremely short, while 
the terminal one is so long that the entire Icngtli of the 
digit exceeds that of the second. The fourth has a long and 
rather .slender metacarpal, anrl three phalanges diminishing in 
size, the terminal phalange being ver\' small. The fifth has the 
metacarpal nearly as long, but not so stout as the fourth, and 
followed by two small phalanges, the last riulimentarv and 
conical. Claws are developed upon all but Ihc fifth. In walking 
the toes arc kept bent, with their point. turned upwards and 
inwards, the weight being supported on a pad over the end of the 
fifth digit, and the upper surfaces of the third and fourth digits. 
The hind feet arc short and rather broad, with five .subequal 
claws, the fourth rather lf)ngest, the first shortest ; the whole 
sole is placed on the ground in w-aiking. Body rather compressed, 
clothed with long, coarse hair, 'lail about as long as the body, 
and covered with very long hair ; not prehensile. Kars small, 
oval, erect. Eyes very small. Stomach consisting of a siil> 
globular, thin- walled, cardiac portion, and a muscular pyloric 
gizzard with dense epithelial lining. No ileocolic valve ; but a 
.short, wide, ill-defined caecum. The two teats arc pectoral. 

The tamandua anteaters (7 rtw/iw/wrt, or ('roleples), of which 
several species (or races) are now recognized, are smaller animals 
than the last, in which the head is much le.ss elongated, the fur 
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short and bristly^ and the tail^ tapering^ prehensile, with the under 
side throughout, and the whole of the terminal portion naked 
and scaly. The stomach is similar to that of Myrmecophaga, 



Tig. 2. -TamaiKlua Antoator {Tatnandtia tetradactyla). 


but with the muscular pyloric gizzard less strongly developed. 
There is a distinct ileocolic valve and s))ort globular caecum. 
'JThe fore-foot has a ver)' large claw on the third toe, moderate- 
sized claws on the second and fourth, a minute one on the first, 
and none on the fifth, which is entirely concealed within the 
skin. The hind-foot has five subequal claws. Vertebrae : C 7, 
D 17, L 2, S 5, 37, There are very rudimentary clavicles. 

The last representative of tlie family is the tiny golden-haired 
pigmy, or two- toed anteater, Cyclopes (or CycloLufus)didactylus, 
in which the skull is much shorter even than in the preceding 
genus, and arched considerably in the longitudinal direction, 
it differs from that of the other members of the family mainly in 
the long canal for th(‘ posterior nostrils not being closed by bone 
below, as the greater part of the palatimts and the pterygoids 
do not meet in the middle line. The lower jaw has a prominent, 
narrow, recurved coronoid, and a well-developed angular process, 
and is strongly decurved in front. Vertebrae : C 7, D 16, L 2, 
S 4, Ca 40. Ribs remarkably liroad and flat. Clavicles well 
developed. Fore-foot remarkably modified, having the third 
digit greatly developed at the expense of all llic others ; it has 
a short stout metacarpal and but tw'o phalanges, of which the 
terminal one is large, compressed, pointed and much curved, 
with a strong hook-like claw. The second digit has the same 
number of phalanges, and bears a claw, but is much more 
slender than the third. 'I’he fourth is repre.sented only by the 
metacaipal, and one nailless phalange, tlie first and fifth only 
by rudimentJiry metac4irpals. The hind-foot is also modified 
into a climbing organ, the first toe being rudimentary and con- 
sisting of a metatarsal and one phalange concealed beneath 
the skin, but the other four toes subequal and much curved, 
with long, pointed, compressed claws, 'fhe tuberosity of the heel- 
bone or calcancuni is directed towards the sole, and parallel 
with it and extending to about double its length is a greatly 
elongated sesamoid ossicle. The.se together support a prominent 
cushion to which the nails are opposed in climbing. Stomach 
pyriform, with muscular walls, but no distinct gizzard-like 
portion. The commencement of the colon provided with two 
small caeca, nacrow at the base, but rather dilated at their 
terminal blind ends, and communicating w ith the general cavity 
by very minute apertures. Tail longer than the body, tapering, 
bare on the under surface and prehensile. Fur soft and silky. 

The third and last existing family of the Xenarthra is that 
of the armadillos, or Dasypodidae, in which there are at least 
seven pairs of teeth in each jaw, while the tongue is normal, 
the tail generally long, and the body covered with an armour of 
bony plates overlain by horny scales. All the species are terres- 
trial, and insectivorous or more or less omnivorous. 

The union of the numerous polygonal bony shields on the 
back and sides forms a hard shield, usually consisting of an 
anterior (scapular) and posterior (pelvic) solid portion (which 
overhang on each side tlie parts of the body tliey respectively 
cover, forming chambers into which the limbs are withdrawn), 


and a variable number of rings between, connected by soft 
flexible skin so as to allow of curvature of liie body. The top of 
the head has also a similar shield, and the tail is usually encased 
in bony rings or plates. The outer or exposed surfaces of the 
limbs are protected by irregular bony plates, not united at their 
margins ; but the skin of the inner surface of the limbs and under 
side of the body is soft and more or less clothed with hair. Hairs 
also in many species project through apertures between the 
bony plates of the back. The bony plates are covered by a 
layer of horny epidermis. Teeth numerous, simple, of persistent 
growth and usually without milk predecessors. Zygomatic 
arch of skull complete, (xrvical vertebrae with extremely short, 
broad and depressed bodies ; the first free, but the second and 
third, and often several of the others united together both by 
their bodies and arches. Clavicles well developed. A third 
trochanter on the femur. Tibia and fibula united at their lower 
extremities. Fore-feet with strongly developed, curved claws, 
adapted for digging and scratching, three, four or five in number. 
Hind-feet plantigrade, with five toes, all provided with nails. 
Tongue long, pointed and extensile, though to a less degree 
tlian in the anteaters. Submaxillary glands largely developed. 
Stomach simple. Placenta cliscoidal and deciduate. 

The typical genus Dasyptis, with several others, represents 
the subfamily DasypodinaCy which usually have all five toes 
developed and with nails, tliough the first and fifth may be sup- 
pressed. The first and second are long and slender, with the 
normal number and relative length of phalanges, the others stout, 
with short broad metacarpals, and the phalajiges reduced in 
length and generally in number by coalescence : the terminal 
phalange of the third being large, that of the others gradually 
diminishing to the fiftli. Dasypm has the most normal form 
of fore-foot, but the modifications developed in all the others 
(culminating in Tolypeutes) are foreshadowed. Ears wide apart. 
Teats, one pair, pectoral. In Dasyptis the teeth arc or ”, 
of which tlie first in the upper jaw is usually implanted in the 
premaxillary hone. The scries extends posteriorly some distance 
behind the anterior root of the zygoma, almost level with the 
hind edge of the palate. The teeth are large, subcylindrical, 
slightly compressed, diminishing in size towards each end of the 
series ; the anterior two in the lower jaw smaller and more 
compressed than the others. Cranial portion of the skull broad 
and depressed, facial portion triangular, broad in front and 
depressed. Auditory bulla completely ossified, perforated on 
the inner side by the carotid canal, and continued externally 
into an elongated bony meatus auditorius, with its aperture 
directed upwards and backwards. (In all the other genera of 
Dasypodinae the tympanic bone is a mere half-ring, loosely 
attached to the cranium.) Lower jaw with a high ascending 
branch, broad transversely placed condyle, and high slender 
coronoid process. Vertebrae; C 7, 1 ) 11-12, L 3, S 8, Ca 17-18. 
Head broad and flat above, with the muzzle obtusely pointed. 
Ears of moderate size or rather small, placed laterally far apart. 
Body broad and depressed. Armour with six or seven movable 
Imnds between the scapular and pelvic shields. Tail shorter 
than the body, tapering, covered with plates forming distinct 
rings near the base. Fore-feet with five toes ; the first much 
more slender than the others, and with a smaller ungual phalange 
and nail ; the second, though the longest, also .slender. The third, 
fourth and fifth gradually diminishing in length, all armed with 
strong, slightly curved compressed claws, sloping from an elevated, 
rounded inner border to a sharp, outer and inferior edge. The 
hind-foot is rather short, and has all five toes armed with stout, 
compressed, slightly curved, obtusely pointed claws — tlie third 
the longest, the second nearly equal to it, the fourth the next, 
the first and fifth shorter and nearly equal. 

To this genus belongs one of the best-known species of the 
group, the six-banded armadillo or encouhert (D. sexcinctus) 
of Brazil and Paraguay; a very similar species, D, villosus, 
the hairy armadillo, replacing it south of the Rio Plata. There 
are also two small species, D. vellerosus and D. minutuSy from the 
Axgentine Republic and North Patagonia ; the latter, which 
differs from the other three in having no tooth implanted in the 



EDENTATA 


premaxillary bone and is often referred to a genus apart^ as 
Zdedius^ 

In Taioua {Cahassous or Lysiurus) the teeth are J or of 
moderate size and subcylindrical : the most posterior placed a 
little way behind the anterior root of the zygoma, but far from 
the hinder margin of the palate. Skull somewhat elongated, 
much constricted behind the orbits, and immediately in front of 
the constriction considerably dilated. Lower jaw slender, w^ith 
the coronoid process small and sharp pointed, sometimes obsolete. 
Vertebrae : C 7, 1 ) 12-13, L 5, S 10, Ca 18. Head broad behind. 
Ears rather large atid rounded, wide apart. Movable bands of 
armour 12-13. Tail considerably shorter than the body, and 
slender, covered with nearly naked skin, with a few small, 
scattered, bony plates, chiefly on the under surface and near the 
apex. On the fore-feet the first and second toes are long and 
slender, with small claws and the normal number of phalanges. 
The other toes have but two phalanges ; the third has an immense 
sickle-like claw ; the fourth and fifth similar but smaller claws. 
The hind-feet are comparatively small, with five toes, and small, 
triangular, blunt nails; the third longest, the first shortest. 
The best-known species of this genus, the tatouay or cabassou, 
1 \ unicinciiis, is, after Priodon gigas^ the largest of the group. 
It is found, though not abundantly, in Surinam, Brazil and 
Paraguay. Others, such as T, hispidus and T. lugubris, have 
been described. 

In the giant armadillo {Priodon gigas) the teeth are \'ariable 
in number, and generally differ on tlie two sides of each jaw, 
being usually from 20 to 25 on each side above and below, so 
that as many as a hundred may be present altogctlier ; but as 
life advances the anterior teeth fall out, and all traces of their 
sockets disappear. The series extends as far back as the hinder 
edge of the anterior root of the zygoma. They are all veiy^ small, 
in the anterior half of each series strongly compressed, with flat 
sides and a straight free edge, but posteriorly more cylindrical, 
with flat, truncated, free surfaces. Vertebrae : C 7, L) 12, L 3, 
S 10, Ca 23. Head small, elongated, conical. Ears moderate, 
ovate. Armour with 12-13 movable bands. Tail nearly equal 
to the body in length, gradually tapering, closely covered with 
quadrangular scales, arranged in a quincunx pattern. Fore-feet 
with five toes, formed on the same plan as tliose of Tatouay but 
with the claw of the third of still greater size, and that of the 
others, especially the fifth, proportionally reduced. Hind-foot 
short and rounded, with five very short toes, and short, broad, 
flat obtuse nails. The giant armadillo is by far the largest 
existing member of the family, measuring rather more than 3 ft. 
from the tip of the nose to the root of the tiiil, the tail being 
about 20 in. long. It inhabits the forests of Surinam and Brazil. 
The powerful claws of its fore-feet enable it to dig with great 
facility ; and its food consists chiefly of termites and other 
insects, although it is said to attack and uproot newly-made 
graves for the purpose of devouring the flesh of the bodies 
contained in them. 

The apar {Tolypeutes tricinctus) typifies a genus in which the 
teeth are Jr or JJ, and are rather large in proportion to the size 
of the skull, with the hinder end of the series reaching nearly to 
the posterior margin of the palate. V ertebrae : C 7 , D 1 1 , L 3, S 1 2, 
Ca 13. Ears placed low on the sides of the head, rather large, 
broadly ovate. Armour with its scapular and pelvic shields 
very free at the sides of the body, forming large chambers into 
which the limbs can be readily withdrawn, and only three 
movable bands. Tail short, conical, covered with large bony 
tubercles. The fore-feet formed on the same type as in the last 
genus, but the peculiarities carried to a still greater extent. The 
claw of the third toe is very long, while those of the first and 
fifth are greatly reduced and sometimes wanting. On the hind- 
foot the three middle toes have broad, flat, subequal nails, 
forming together a kind of tripartite hoof ; the first and fifth 
much shorter, with more compressed nails. 

The armadillos of this genus have the power of rolling them- 
selves up into a ball, the shield on the top of the head and the 
tuberculated dorsal surface of the tail exactly fitting into and 
filling up the apertures left by the notches at either end of the 


body-armour. Tins appears to be their usual means of defence 
when frightened or surprised, as they do not burrow like the 
other species. They run very quickly, with a very peculiar 
gait, only the tips of the claws of tlic fore-feet touching the 
ground. In addition to the apar, there are the Argentine and 
Bolivian T, conurus, and T. muriei from Argentina or Patagonia. 

The last group of existing armadillos forms the genus Talusia 
and the subfamily Tatusiinac ; the subfamily rank being based 
on the fact that of the seven or eight pairs of small subcylindrical 
teeth, all but the last, which is considerably smaller than the 
rest, are preceded by milk-teeth not clmngcd until the animal 
has nearly attained full size. Vertebrae: C7, 1 ) 9-11, L5, S8, 
Ca 20-27. Head narrow, witli a long, narrow, .subcylindricai 
obliquely truncated .snout. Kars rather large, ovate and erect, 
placed close together on the occiput. Armour wdth seven to nine 
distinct movable bands. Body generally elongated and narrow. 
Tail moderate, or long, gradually tapering ; its plates forming 
distinct rings for the greater part of its length. Fore-feet with 
four visible toes, and a concealed clawless rudiiuenl of the fifth ; 
the claws long, slightly curved, and slender, the third and fourth 
siil>equal and alike, the first and fourth much shorter. Hind- 
feet with five toes, armed with strong, slightly curved, conical, 
obtasely pointed nails, and the third longest, then the .second 
and fourth, and the first and fifth much .shorter than the others, 
lliis genus differs from all the other armadillos in having a pair 
of inguinal teats in addition to the usual j)ectoral pair, and in 
producing a large number (4 to 10) of young at a birth, all the 
others having usually but one or two. The peba armadillo, 
y\ septemcinclay is a well-known species, having an extensive 
range from Texas to Paraguay. Jt is replaced in the more 
southern regions of South America by a smaller species, with 
shorter tail, the jnuJita ( 7 ’. hybrida) .so called from tJie resemblance 
of its head and ears to those of a mule. 7 *. happhri is a large 
species from (luiaT\a. 

Finally we have the pichiciago, or fair)^ arnuidillo, Chlamydo- 
phorus iruncatus, typifying I lie subfamily Chlomydophorinae, 
Tn most anatomical characters, especially the structure of Ihc 
fore-foot, this group resembles tlie DasypodinaVy but it differs 
remarkably irom all other known armadillos, living or extinct, 
in the peculiar modification of the armour. 

The teeth, which number are subcylindrical, .somewliat 
compressed, moderate in size, am I smaller at each end (especially 
in liont) than at the middle of the series. .Skull broad and 
rounded behind, pointed in front. Muzzle subcylindrical and 
depressed. A conspicuous rounded rough prominence on the 
frontal bone, just Ixjforc^ each orbit. Tympanic prolonged into a 
tubular auditory meatus, curving upwards round the bastJ of the 
zygoma. VcrU;l)rae : (. 7, D 1 1, L 3, S 10, Ca 1 5. Upj)er part of 
head and trunk covered with four-sided horny plates (with small 
thin ossifications beneath), forming a shield, free and overhanging 
the sides of the trunk, and attached only along the middle line 
of the back. The plates arc arrangeil in a .scries of distinct 
transverse bands, about twenty in niindxT between the occiput 
and the posterior truncated end, and not divided into solid 
scapular and pelvic shields with inovabli? bands between. "I’hc 
hinder end of the body is abruptly truncated and covered liy a 
vertically placed, strong, solid, bony shield, of an oval (trans- 
versely extended) form, covered by thin horny jdates. "J'liis 
shield is firmly welded by five bony procresses to the hinder part 
of the pelvis. Through a notch in tin; middle of its lower border 
the tail passes out. The latter is rather short, cylindrical in its 
proximal half, and expanded and depre.ssed or spatiilate in its 
terminal portion, and covered w'ith horny jilates. The dorsal 
surfaces of the fore and hind-feia are also covered with horny 
plates. The remainder of the lirnlis and untler .surface and sides 
of the body beneath the overlapping lateral parts (d the back 
shield are clothed with rather long, soft silky hair. Eyes and 
ears very .small, and concealed by the hair. Extremities short. 
Feet large, each with five well-developed c]aw.s, those on tlie 
fore-feet very long, stout and sulicoin pressed, the structure 
of the digits being essentially the same as those of Taioua. 
and Priodon. Teats two, pectoral. Visceral anatomy closely 
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resembling that of Dasypus, the caecum being broad, short and with the evidence of the brain. If this idea prove well founded, 
bifid. The pichiciago, a burrowing animal, about 5 in. long, and if the aard-varks are rightly classed with the Edentata, the 
inhabits the sandy plains of w’estern Argentina, especially the whole order must apparently be regarded as an offshoot from 
vicinity of Mendoza. Its homy covering is pinkish, and its silky primitive Ungulata. The fact of the frequent distinctness of the 
hair white. A second species, C, retusus, from Bolivia is rather coracoid bone requires, however, explanation in connexion with 
larger and has the dorsal shield attached to the skin of the back such a descent (see Aard-Vark). 

as far as its edge, instead of only along the median line. (See Pholidota, — ^The Pholidota, constituting the third and last 

Armadillo.) group of the Edentata, are represented by the pangolins, or 

Tuhulidentata, — The second suborder of edentates, namely scaly anteaters, of Asia and Africa, all of which are included 
the Tuhulidentata, is represented at the present day only by in the family Mattidae and the genus Manis, Pangolins differ 
the aard-varks, or ant-bears, of Africa, constituting the family from all other mammals by the armour of overlapping homy 
Orycteropodidae and the genus Orycteropus. Ibgether with the scales (often with hairs growing between them) which invests 
following group, they differ from the Xenarthra in the absence the whole animal, with the exception of the under surface of 
of additional articular facets to the lumbar vertebrae ; for the body, and sometimes a small patch near the tip of the under 
which reason the term Noniarthra has been proposed for the side of the tail. There are no teeth ; and although the tongue is 
Tuhulidentata and Pholidotp. as collectively distinct from the long and worm-like, it is not extensile. The scaphoid and lunar 
Xenarthra. In the present group the external surface is scantily bones of the carpus are united. The uterus is bicomuate, and 
covered with bristle-like hairs. The teeth are numerous, and the placenta diffused and non-deciduate. The .skull has some- 
traversed by a number of parallel vertical pulp-canals. Femur what the form of an elongated cone, with the small end turned 
with a third trochanter. Fore-feet without the first toe, but all ; forwards, and is smooth and free from crests and ridges. No 
the other digits well developed, w’ith strong moderate-sized nails, | distinction between the orbits and temporal fossae. The zygo- 
suited to digging, the plantar surfaces of which rest on the ground 1 malic arch usually incomplete, owing to the absence of the jugal 
in walking. Hind-feet w’ith five subequal toes. Placenta | bone ; no distinct lacrymal bone ; and the palate long and 
broadly zonular. The brain is very like that of the Ungulata ; \ narrow. The ptery^goids extend backwards as far as the tym- 
and there are tw'o pairs of teats, one abdominal, and the other j panics, but do not meet in the middle line below. Tympanic 
inguinal. Aard-varks feed on animal substances ; and are welded to the surrounding bones, and more or less bladder-like, 
terrestrial and fossorial in habits. The total number of teeth but not produced into a tubular auditory meatus. Tw'o halves 
is from eight to ten in each side of the upper, and eight in the of lower jaw very slender and straight, without any angle or 
lower jaw ; but they are never all in place at one lime, as the coronoid process, on the anterior extremity of the upper edge a 
small anterior ones are shed before the scries is completed behind, sharp, conical, tooth-like process projecting upwards and out- 
In the adult they number usually five on each side above and w'ards. No clavicles. No third trochanter to the femur. Ter- 
below, of which the first two are simple and compressed, the next minal phalanges cleft at the tip. Caudal vertebrae with very 
two larger and longitudinally grooved at the .sides, the most long transverse processes and numerous chevron-bones. Stomach 
posterior simple and cylindrical. Their summits are rounded with thick muscular walls and lining membrane, and a special 
before they are worn ; their bases do not taper to a root, but are gland near the middle of the great curvature, consisting of a 
evenly tmneated and continually growing. Each tooth is made mass of complex secreting follicles, the ducts of w^hich terminate 
up of an aggregation of parallel dental systems, having a slender in a common orifice. No caecum, but a gall-bladder. Head 
pulp cavity in the centre, from which the dentinal tubes radiate small, depressed, narrow, and pointed in front, with a very 
outwards, and being closely packed together each system assumes small moutli-opening. Eyes and ears ver\'^ small. Body elongated, 
a polygonal outline as seen in transverse section. A series of ; narrow'. Tail more or less elongated, convex above, flat under- 
milk-teeth is developed. Skull moderately elongated witli the ; neath. Limbs short, and in walking the surface and outer 
faciid portion subcylindrical and slightly tapering, and the j sides of the phalanges of the two outer digits of the front feet 
zygoma complete and slender. The palate ends posteriorly in | alone rest on the ground, wdth the points of the nails turning 
the thickened tninsv'erse border of the palatines, and is not ; upwards and inw'ards. The third toe the longest, with a powerful 
continued back by the pterj'^goids. The tympanic is annular, | compressed curved claw, the second and fourth with similar 
and not w'clded to the surrounding bones. The low'er jaw is but smaller claws, but that of the first toe often almost rudi- 
slender anteriorly, but rises high posteriorly, with a slender mentar}^ Ilind-feet plantigrade with the first toe very short, 
recur\'ed coronoid, and an ascending pointed process on the j and the four other toes subeqiial, and carrying moderate, curved, 
hinder edge below the condyle, which is small, oval, and looks ; compressed nails. Pangolins are of small or moderate size, 
forward as much as upwards. Vertebrae : C 7, D 13, L 8, S 6, | terrestrial and burrow'ing, and feed mainly on termites or white 
fa 25. The large number of lumbar vertebrae is peculiar among • ants ; some of the species being more or less arboreal. They 
Edentates. 'Fhe tongue is less w'orm-like than in Myrmecopha^a, | can roll themselves up in a ball when in danger. Their peculiar 
being thick and fleshy at the base and gradually tapering to the | elongated form, short limbs, long tapering tail, and scaly covering 
ai)ex. The salivary apparatus is developed much in the same j give them on a superficial inspection more the appearance of 
manner as in that genus, but the duct of the submaxillary gland i reptiles than of mammals. The species are not numerous and 
has no resen'oir. 'fhe sUmach consists of a large subglobular may be divided into two sections, one comprising the Asiatic 
cardiac portion, with a thick, soft, and corrugated lining mem- species, such as Af. javanica, M, aurita of China, and the Indian 
l)ranc, and a smaller muscular, pyloric part, with a compara- M, pentadactyla, and the other the African, as represented by 
lively thin and smooth lining, 'riierc is a distinct ilcocaecal valve the large Af . giganlea, A/, temminchi, the long-tailed M, macrura, 
and a considcrable-sized caecum ; also a gall-bladder. Head and the small arboreal Af. tricuspis. In the Asiatic group the 
elongated, wdth a tubular snout, terminal nostrils and small middle series of scales continues to the tip of the tail ; but in 
mouth-opening. F.ar.s large, pointed, erect. Tail nearly as the African forms this row splits into two a few inches from the 
long as the body, cylindrical, thick at the base, tapering to the tail-tip. Tlie latter have also no hairs between the scales and 
extremity . j no external ears. The climbing species have a small bare patch 

According to the researches of Dr E. Lonnberg, the teeth of on the under side of the tail near the tip (sec Pangolin). 
the aard-varks correspond only to the roots of those of other 

mammals, the crowms being unrepresented, except to a very Extinct Edentates, 

small degree w'hen the teeth first cut the gum. This explanation Beyond remains of species closely allied to or identical with 
renders the peculiar internal^ structure of these teeth much less the existing forms, the sloths and anteaters appear to be unknown 
difficult to understand tlian if they represented both crown and in a fossil state. On the other hand the extinct family of ground 
root. In Dr Ixmnbeig’s opinion, the teeth indicate the descent sloths, or which includes the largest of all edentates, 

of the aard-vark from an ungulate stock, — a view in harmony is an exceedingly large one, and extends in South America from 
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the Miocene to the Pleistocene^ and was also represented during 
the latter epoch in North America. It serves to connect the 
Bradypodidae with Myrmecophagidae, The alleged occurrence 
of an allied form in Madagascar is somewhat doubtful (see 
Megatherium and Mvlodon). 

Of Dasypndidae numerous representatives occur in the South 
American Tertiaries. From the higher beds many of the species 
arc referable to existing genera, such as Dasypus and Tatusia, 
although some are much larger than any living forms, the skull 
in one case being nearly a foot in length. In other instances, 
when lower formations are reached, the genera are also distinct, 
Eutatus having the whole armour divided into movable bands, 
and the allied Siegotherium representing the group in the Santa 
Cruz formation of Patagonia. Even in the Argentine Pleistocene 
there is an extinct genus, Chlamydotherium, represented by a 
species of the size of a rhinoceros, with grooved teeth approximat- 
ing to those of the glyptodonts. The latter represent a family 
{Glypiodontidae) by themselves, and typically may be described 
as giant solid-shelled armadillos, although some of their smaller 
Santa Cruz representatives {Propalaeohoplophorus) approximate 
in some degree to true armadillos (see Glyptouon). 

A very remarkable Santa Cruz armadillo, Peltephilus, has an 
altogether peculiar type of head-shield, developed into horns 
in front of the eyes ; and, w’hat is still more noteworthy, teeth 
in the front of the jaws, thereby rendering the ordinary definition 
of the order Edentata incorrect. It has been made the type of 
a distinct family, Pellephilidae. 

The past history of the armadillo group does not, however, 
by any means end here. True armadillos, it should he observed, i 
arc known in North America as far north as Texas, from 
the Pleistocene onwt'irds ; but in formations of middle Tertiar)- 
age are unrepresented. Keccnl, discoveries apparently indicate, 
however, the occurrence of armadillos of a primitive type in the 
lower Tertiary or iCocene formations of Wyoming. The first 
evidence of these Eocene armadillos was afforded by portions 
of the jaw’s, which, together with a leg-bone of a totally different 
animal, were believed to indicate creatures nearly allied to the 
aye-aye {Chiromys) of Madagascar, and for which the name | 
Meiachiromys was consequently proposed. According to modem 1 
usage, thi.s name, in spite of its inappropriate nature, is retained ^ 
for the armadillos, althougii in the writer's opinion it ought to be ^ 
replaced. According to Professor 11 . F. Osborn, by whom their : 
remains have been described, the North American fossil amia- 
dillos were closely related to the existing members of the group, 
from which they differ chiefly by the armour, or shield, having 
probably been formed of tough leathery skin instead of bony j 
plates, by the presence of a single pair of large enamel-capped ; 
tusk-like teeth in each jaw, and by the degeneration of the other j 
teeth. If these determinations are trustworthy, the question ! 
arises whether we should regard the amiadillos of South America ; 
as the descendants of North American forms which migrated j 
southwards before that separation of the two continents was 
established, which lasted for a large portion ot the Tertiary 
period, or whether a migration took place at the .sanu* early epocli 
in the opposite direction. 

More interesting still is the occurrence of remains of reputed 
armadillos {N ecrodasypus) from the Oligocene of France and 
Germany. In the opinion of Dr F. Ameghino these Oligocene 
armadillos, which had bony shields on both the head and body, 
were near akin to some of the modern South American forms. 


istic cleft terminal toc-boncs among these remains seems to 
leave little doubt as to the correctness of the determination. 

The alleged occurrence of remains of giant pangolins in the 
upper Tertiary' of Europe is due to misidentification (see 
Ancvlopoda). By some authorities the Eocene group of 
Gaiiodonta has been affiliated to the Edentata, but this reference 
is not accepted by Prof. W. B. Scott. 

Authorities. — 'J’lu? aixivc arlick- is to some extent based on the 
articles by Sir W. II. Flower in the 9th edition of this work. See 
also O. Thomas, “ A Milk-dentition in Oryctetopus," Puu\ Royal Soc. 
vol. xlvii- (i8yo) ; R. Lydekker. '* The Extinct Edentates of Argen- 
tina," Palaeimi. Argentina, vol. iii., An. Mus. (T.ii Plata. 1894); 
C. W. Andrews, " On a Skull of Oryctetopus gaudryi from Samos." 
J*roc. Zool. Soc. London (1896) ; G. E. Smith, " The Brain in the 
Edentata," Tfans. Linn. Soc. London, vol. vii. (1899) ; VV. B. Scott, 
"Mammalia of the Santa Cruz Beds Hep. Princeton 

Exped. to Patagonia, vol. v. (1903) : H. F. Osborn, " .An Armadillo 
from the Middle Eocene of North .America," Bull. A met. Mus. vol. 
XX. art. 12 (1904); J- Allen, "'J'he Tamandiia Anteaters." 7 \C., 
art. 33 (1904) : E* Amegliino. " Les itdcnites fcjssiles dc 
France et d’AIIeinagne," Ann. Mus. Buenos .-lircs, vol. xiii. (1905); 
E. Lonnberg, " On a new Oryctetopus. " and " Remarks on the 
dentition of tlio 'I'nbiilidentata," Archiv fur Zoologie, vol. iii. 
No. 3 (ujob). (R. 1..*) 

EDENTON, a town and the county -scat of Ghowan county, 
North Carolina, IJ.S.A., on Edcnlon Bay, an estuary of Albemarle 
sound, near the mouth of Chowan river, in the N.E. jiart of 
the stale. Pop. (1890) 2205 ; (1900) 3046, of whom 2090 were 
negroes. It is sensed by the Norfolk & Southern railway, and 
by the Albemarle Steam Navigation Co. In 1907 the former 
projected a great liridge acro.ss Albemarle .sound near ihi* city. 
Edenton is an old and interesting town, has a number of fine 
old homesteads, and has broad and well-shaded streets, l.nmber- 
ing and the shad and herring fisheries are the most imjiortanl 
industrial interests, and tfie town is a shij)ping point fur fish, 
truck and other farm products, c otton and pc^anuts, 'fhere is a 
FishCiiltural Station here, established by the federal government. 
The c^ourt-house was built about 1750. 

Edenton w'as settled al:»oiit 1658, and was for some time kn(»wii 
as the *' Towne on (,)ueen Anne’s Oeek " or the “ J\»rl of 
Roanoke ” ; in 1722 the present name was adopted in honour 
of Governo’* (liar les Eden (i(»73 1722), whose grave; is in St 
Paul’s churchyard here. Througlaml the i8lh ( cntury Edenton 
was a place of (Considerable social and political imporlanci; ; tlie 
legislative assemlily of North Carolina met here oec'asionally, 
and here livTcl the royal governors and various well-known 
citizens of the province, among them : Joseph Hewes (1730 
1779), a signer (d the Ikiclaratioii of Independence ; James 
Iredell, ,Sr. (1750-1799)1 a Federalist l(;ader and after 1790 a 
justice of the United .States Supremt; ('ourt, and his son Jamtrs 
Iredell, Jr. (17S8- 1853), a prominent lawyer, for many years a 
member of the state legislature, go'. crnor of North ('aridiiia in 
1827 1828, and a rncmb(;r of tlu^ United States .Senate in 1828 
1831. Near Edenton lived Samuel Johnston (1733 1816), a 
prominent leader of tlie American Whigs preceding and during 
the War of American Independence, a member of tiie ( ontinental 
( xmgress in 1 780- 1 782, governor of North (‘arolina in 1 787 1 781), 
and a Federalist member of the United States .Senate in 1790 
1793. llewes, lred(*ll and Johnston homesteads 

were still standing. Jri a house facing the court-house green the 
famous “ lulenton 'J’ea Party ’’ of fifty-one ladies met on the 
24th of October 1774 and signed resohi lions that lh(;v would 
not conform “ to that Pernicious ('ustom of Drinking 'I’ea ” and 


Passing on to the aard-varks {Orycteropodidae), we find these 
represented by a species closely allied to the existing ones in the 
Lower Pliocene formations of Spain, France, Hungary, Samos 
and Asia Minor. A single tibia from the French Oligocene is 
identified by Dr Ameghino with the present family , and the genus 
Archaeoryeieropus established for its reception ,- thi.s genus, in 
its founder's opinion, being also represented in the Santa Cruz 
beds of Patagonia. A.s regards the pangolins, the only fossils 
referred to this group (apart from a few discovered in a cave in 
India) appear to be certain limb-bones from the Oligocene of 
France and Germany, for which the names Necromanis and 
Teutomanis have been proposed. The occurrence of the character- 


would not “promote the wear of any rnaniifactun; from England “ 
until the tax on tea should he repealed. Near ICdenton the 
('onfederate ram “ Albcmark;,” on emerging from the Roanoke 
river, was met by thi? Union “ double-enders," “ Sassacus.” 
“ Maltabesett,” and “ Miami,” on the 5th of May 1864 ; the 
Ixittle, which resulted in favour of th(^ ('on federates, was a duel 
between the Confederate ironclad and the Union wooden side- 
wheeler, the “ Sassacus,” which rammed the “ Alljcmarle ” and 
had her bows, fitted with a three-ton bronze lieak, twisted off 
and carried away. 

EDESSA (mod. Vodena\ the ancient capital of Macedonia, 
previously known as Aegae, situated 46 m. W. of Thes.salonica 
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on the banks of a beautiful stream in the very centre of the 
kingdom, and at tlie head of a defile commanding the approaches 
from the coast to the interior. Tt was the original residence of 
the Macedonian kings ; and even after the seat of government 
was removed by Philip TL to the more accessible Pella, it 
continued to be the burial-place of the royal family. At the 
celebration of his daughter’s marriage here, Philip II. was 
murdered by Pausanias in 336 b.c:. llis son Alexander was 
buried at Memphis through the contrivance of Ptolemy ; but 
the bodies of his granddaughter Eurydicc and her husband 
Arrhidaeus were removed by ( 3 assander to the ancestral sepulchre. 
On the occupation of the town by Pyrrhus the royal tombs were 
plundered by the Oallic mercenaries. Owing to its position 
commanding the Via Egnatia, the town retained its importance 
during the Roman and Byzantine periods. For its present 
condition, see Vodena. 

EDESSA, the Oreek name of an ancient city of N.W. Meso- 
potamia (in 37*^ 21' N. lat. and 39° 6' E. long.), suggested perhaps 
by a comparison of its site, or its water supply,' with that of its 
Macedonian namesake. It still bears its earlier name, modified 
since the 15th century (by the Turks }) to Urfa. 

Thi.* uklfst coitaiii form is t!u? Aramaic Urhai (“ Western " 
pronuuciatioii Urhoi), which ap]>ears in Greek as an adjective as 
'OppoTiyin'" (perhaps also as a fortress with siirinj*. as 

and in Latin as ()ry{h)ci,^ and (in the inscription on Abgar's grave) 
Orrhenoni{m).^ Tlie Syriac Chronicle ascrilMjd to Dionysius of 
Tell-mahrC derives the hanie from a first king Urhai. son of Hewya, 
whom l*rocopius (Uc hollo potsiio, i. 17) calls Osroes (cf. below), 
connected by Bayer ’ with Chosroes,* from which G. Hoffmann 
would also derive the Syriac Urhii {Z.D.M.G. xxxii. 742). The Syriac 
town name has, however, the form of an ethnic, and we may there- 
fore with Duval leave it unexplained {Hist. 22). The fact that the 
Arabic name is Buha sup|)orts the hint of the (iraeco T^ttin forms 
that tliere was a vowel iM.'tween the R and the Jl. Then^ is little 
plausil)ility in the suggestion of Asscmaiii and others that Riilii 
comes from of CallirrlKx*. A gentilic of the form Ru-u-ai occurs 
ill a letter (of an Assyrian king ?) to chiefs iti a (Baiiylonian ?) town 
as the designation of thn’e captives (Harper. .‘Iss. and Bab. Letters, 
No. 287 f-=K «ml. line 0; cf. Bezold, Die Achdmcnideninschriftou, 
p. xii.). who liave Semitic iianurs ; and Ru-'-u-a is the mime of 
ail Aramaic ])eople mentioned with otlier Aramaeans by Tiglath- 
pileser IV.. Sargon and Sennaclurrib. It is not itnpo.ssible that some? 
such ])(‘opie may liave settled at Urhai and given it their name, 
although the Ru-’-ii-a are always iiurriliuned in connexions that 
imply seats near the T’ersian Gulf.*' Tlu^ ilistrict name Osroene for 
is Greek, peiiiaps due to analogy of Cliosroes. It occurs 
but rarely in Syriac (Uzroina) ; e.f*. Chronicle of lCde.s.sa. § 35 ; 
elsewhere Belh-llrliriye (c.g. ('iirelon, Spiiilo^. Syr. 20). In the 
time of Tiglath-pileser 1. (t . 1 100 u.c.) tlie name seems to have been 
“ District of (not Kd<*ssii, but) Harrrui " (.Annals, vi. 71). The Arabs 
pronounced flie name er-Kiihfl (see above), and that form prevailed 
till it gave place to Urfa in the 15th century. 

The tiivi’k name Edes.Sia apjiears in the Jerusalem Targum to 
Gen. X. n> as Hadas (m,n. myrtle) ; it has bei-n pro|>osed (cf. Duval. 
Hist, d'fidesse, 23) to derive Edes.sa from Aram, mn, as though 
- Carthage. New Town ; but Syriac writers, when they occasion- 
ally use the name (Edcssa, uonu ; so Yaqul. .Adasa), show no 
suspicion of its being Semitic. According to Pliny, v. 86, Edessa 
was also called .Antioch, and coins of Antiochus 1\\' Hpi])hanes with 
the l(*gend " Aiitiocli on the Callirrhoi' ” may imply that he rebuilt 
and renamed tlie place (so Ed. Meyer in Pauly-Wi.s.sowa. Beal- 
encvclopddie, col. 1033. I otherwise l>uval. Hist. 23 : cf. art. 
Osroenk). IMiny indeed seems to call tlie city itself Callirrhoe, and 
S. Funk finds it so named in the Talmud {Uah. Ales., i8« mho tw 
on ■ Die Jitden in Bahylonien 200-jsoo. ii. 148 ; 1908) ; 
but K. Regling {Klio, i. 4311 n. 1) may lu* right in his emendation 
which applies the lillo in l^liny to tlie sacred spring. 

History : Pre-Holleuistk . — Until excavation gives us more 
definite data we can only infer from its position on one of the 

* So Appian, Syr. 57 ; cp. Steph. Byz., s.v. £^wa: 5cd rCor 
ifddTtar 

- Steph. Byz., s.v. Bari'ai. ® Dio. passim. 

* Lsidore Charac. i (Muller. LVog. Gr. Min. i. 246). 

^ Several limes in Pliny, Hat. Hist. * CIL. vi. T797. 

^ Hist. Osrhoena et lidessena, p. 33. 

Written * 0 <rp 67 fs in Dio Cassius, Excerpta, Ixviii. 22. 

See the red. collected by M. Streck, M.V.G,, lyof). The name 
occurs in the same company in the fragmentary tablet K. i<g>4. 
The mountain Rii-u-ra], mentioned thrice by Tiglath-pileser IV., 
is idaced by Billerbeck near HamadSln {Sandschak StUeimania, 82, 
86. and map. 1898). 

See further Payne Smith. Thesaurus no h. 

“ In translating from the Greek ; also in Ephraim (Duval, Hist. 
22. n. 4) and the Acts of Sharbil (Curetou, Anc. Syr, Doc. 41). 


main thoroughfares between the Mediterranean and the East 
(see Mesopotamia) that Urhdi-Edessa, possibly bearing some 
other name, was already a town of some importance in the early 
Babylonian-Assyrian age. Whatever may have been the 
ethnographical type of the early inhabitants, it must by the 
beginning of the second last millennium b.c. have included 
Hittites in the large sense of the term, probably Aryans, and 
certainly Semites of some of the types characteristic of early 
Assyrian history. Most probably its people belonged to the 
domain of the then more famous Harran-Carrhae, between 
which and Samosata (on the Euphrates) Urhai lies midway 
(some 25-30 m. distant from each) in the district watered by the 
Ballh. Although at Edessa itself no cuneiform documents have 
yet been found, a little more than four hours journey eastwards, 
at Anaz ( ~ Gulldh ?) — Dur of Tiglath-pileser IV. was found in 
1901 a slab with a bas-relief and an inscription ; and 15 -20 min. 
W. of Eski - JJarriin, in 1906 a very interesting 6th-century 
Assyrian inscription (see Mesopotamia). 

In the later Assyrian empire the population was largely 
Aramaic - speaking ; but S. Schiffer’s theory (Beilieft 1 . zur 
Oricntalistischen Litteratur-Zeitmig) finds contemporary evidence 
of Israelites settled in the neighbourhood of Edcssa in the second 
half of the 7th century n.c. At the fall of Nineveh many towns in 
Mesopotamia suffered severely at the hands of the Medes. The 
period remains dark, notwithstanding the obscure light that ha.s 
licen thrown on it lately (Pognon, Inscriptions). When Aramaic 
began to Lake the place of Assyrian in written documents is not 
known ; but just across the Euphrates the change had occurred 
as carl/ as the 8th century b.c. (Zenglrli, Hamath ; see also 
Pognon). Ortain it is that the earliest documents that have 
survived in Syriac, or Edessene Aramaic, do not represent an 
experimental stage. Moreover, although the Syriac of the 
Stor}" of Ahiqiir is of a late type, the sources of the story, traces 
of which are to be found in the Hebrew Tobit go back to 
the pre-Hellenislic period. 

Graeco-Roman Times. — According to a credible tradition 
found in Eusebius {Excerpta, 1 79), the Syriac Chronicle ascribed 
to Dionysius of Tell-mahre (Tiillbcrg, 61), and elsewhere, Urhai 
was renovated, like other Mesopotamian sites, in 304 b.c. l)y 
Seleucus 1 . Nicator, who gave it its Greek name.*- It would share 
in the Hellenistic culture of Syria, although the language of the 
common people would continue to be Aramaic (E. R. Bevan, 
House of Seleucus, i. 227 f. with reff.). With the decay of the 
Seleiicid power, weakened by Rome and Parthia, the old influx 
from the desert would recommence, and an Arabic clement 
begin to show. Von Giitschmid {IJ tiler such., cf. Duval, ch. iii. 
end) .argues plausibly that it was in 132 n.c., in the reign of 
Antiochus VJJ. Sidetes, that Edessa became the seat of a dynasty 
of some thirty local kings, whose succe.ssion has been preserved 
in nat ive sources. Tlie name of the first king, however, appears 
in different forms (cf. above), and one (Osroes-Orhai) is .so 
like that of the town that Ed. Meyer suspects the historicity 
of the first reign, of five years. The names of the other kings — 
Abgar, Ma'nii, Bekr, &c. — are for the most part Arabic, as the 
people (in whose inscriptions the same mixture of names occurs) 
are called by classical authors ; but the rulers, among whom 
an occasional Iranian name betrays the influence of the dominant 
Parthians,** would hardly maintain their distinctness from the 
Aramaic populace. This state which lasted for three centuries 
and a half, naturally varied in extent.*^ Bounded on the W. and 
the N. by the Euphrates, it reached at its widest as far as the 
Tigris. At such times, therefore, it included such towns as 
Harran (Carrhae), Nisibis, Sarug, Zeugma-Birejik, Resaena, 
Singara, Tigninocerta, Samosata, Melilene. Its position “ on 
the dangerous verge of two contending empires,'* Parthia and 

** On a possible restoration under the name of “ Antioch on the 
Callirrhoe *’ see alwve. 

** The Edessaiis used to call their town “the city," or “the 
daughter,” “of the Parthians ” (Cureton. Anc. Syr. Doc., 41 ult., 
97 1. 7 : 106 1. 12). 

“ The jxirtion of the Mesopotamian steppe under Osrhocnic 
influence was. according to Noldeke {Zeitsch. Ass. xxi. 153. 1908), 
called *Arabh in Syriac. 
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Rome, determined its changeful fortunes. Parthian pre- 
dominance yielded for a time to Armenian (Tigranes, 88-86 n.c.). 
Then, at the time of the expeditions of Lucullus, Pompey and 
Crassus, Edessa was an ally of Rome, though Alegar II. Ariamnes 
(68-53) played an ambiguous part. In a.o. 114 Abgar Vll. 
entertained Trajan on his way back to Syria (Dio Cass, xviii. 21) ; 
but in 116, in consequence of a general rising, his consul L. 
Quietus sacked the city, Abgar perhaps dying in the ilamcs, 
and made the state tributary. Hadrian, however, abandoning 
Trajan's forward policy in favour of a Euphrates boundary, 
restored it as a dependency of Rome. When L. Verus (163-165) 
recovered Mesopotamia from Parthia, it was not Edessa but 
Harran that was chosen as the site of a Roman colony, and 
made the metropolis by Marcus Aurelius (172). 

To one of the native kings doubtless is to be ascribed the 
Syriac inscription ^ on one of the pair of pillars, 50 ft. high, 
which stood, no doubt, in front of a temple connected with some 
local cult. Trustworthy data for determining its nature are 
lucking. One or both of the pools below the citadel containing 
sacred fish may have been sacred to Atargatis (^.?^), an Ishtar- 
Venus deity ; and according to the Doctrine of Addai, alongside 
of Venus were worshipped the sun and the moon.- Nergal and 
Sin were known as “ twins,” and connected with the sign (iemini, 
under the niime ellamnie, “the youths” (cf. Zimmern, K,A. 1 \ 
363). This makes more plausible than it otherwise would be 
the suggestion of J. Rendel Harris that the great twin pillars 
were connected with the cult of the Dioscuri, and that in the 
Acts of Thomas is to be seen a later attempt to substitute other 
“ twins," viz. Jesus and Judas-Thomas-(Addai), whom legend 
buried “ in Britio Edessenorum ” (explained by Harnack as 
the lulessan citadel : Aram, hiriha)}^ 

Whether it was at J^dessa that a Jewish translation of the 
Old Testament into Syriac was made,'* under the encouragement 
perhaps of the favour of the royal house of Adiabene (Josephus, 
Bdl. Jud, ii. 19. 4), or whether that work W'as done in Adial>enc,‘* 
cannot be discussed here. That the translation did not sliare 
the fate of the other non-Christian Syriac writings, which did 
not survive the 13111 century (sec Syriac Literati; re), is 
due to the fact that it was adopted (after being revised) by 
the Christians, and thus rescued. Although the beginnings of 
( hristianity at Edessa are enshrouded in the mists of legend, 
and the first mention of Christian communities in Osrhoenc ami 
the towns there is connected wdth the part they played in the 
paschal controversy (f. a. i>. 192), it has been reasonably ui^cd 
that the legends imply a fact, namely that Christianity began 
in the Jewish colony, perhaps by the middle of the 2nd ccnturi', 
although the earliest seat of the Syrian church may have been 
farther east, in Adiabene.*' Parts of tlie New 'festament were 
certainly translated into Syriac in the 2nd century, although 
whether the “ Old Syriac ” (so JTjelt) or the Diatessaron (so 
Burkilt) came first is uncertain. About the end of the 2nd 
century l^desscnc Christianity seems to have made a fresh 
beginning : the ordination of PalQt by Serapion of Antioch may 
mean that things ecclesiastical took a westward trend, and it 
is po.ssible (so Burkitt) that the “ Old Syriac ” New Testament 
version was now introduced. A strong man offered hirn.self in 
Bardaisan (^.z*. ; Bardesanes), to whom perhaps we owe the finest 
Syriac poem extant, the “ Hymn of the Soul,” though orthodoxy 
rejected him. He was a contemporary of Abgar LK., at whose 
court Julius Africanus stayed for a while. A Syrian official 
record from this reign, preserved in the Edessene Chronicle, 
gives a somewhat detailed account of a violent flood (autumn, 
201) of the Daisan river which did much damage, destroying 

* 'J’lie inscription, wliich is difTicult to read, coniH!Cts the structure 
with Shalmat the queen, daughter of Ma'nu, who cannot be icientilied 
with certainty, and refers to some imagf^(s), which probably excited 
the pious vancialism of the Arabs. 

" Nebo and Bel {Doctr. Addai, 31) may come from the Old Testa- 
ment (Burkitt). 

* 1904,91011. 

* So, e.g. V. C. Burkitt. Early Eastern Christianity, 72. 

* Marquart. Ostasiat, und osteurop. StreitzUge, 292 fl. 

* Marquart. op, cit. 
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amongst other things “ the palace of Abgar the Great,” rebuilt 
as a summer palace by Abgar IX., and “ the temple of the church 
of the Christians.” The form of this last statement shows that 
at the time of writing (206) the rulers liad not adopted Qiristianity 
themselves. Abgar IX. is now commonly supposed to be the 
ruler to whom the famous legend was first attached (see Abgar) ; 
but though he visited Rome there is no proof that be ever became 
a Christian (Gomperz, in Archaologisclhepigrapliischc Mittcilungen 
aus OstcrreichAJngarn, xix. 154-157). It was at Edessa that 
CAracalla, who made it a military colony under the style of 
Colonia Marcia Edessenorum, spent the winter of 216-217, and 
near there that he was murdered. I’he religious philosophical 
treatise preserved under the title of Book of the Tmws of the Lands 
was probably produced at this time by a pupil of Bardesanes, 
and the Acts of Thomas in its original form may have followed 
not long after. 

Sassanian Period, — In 226 the Parthian empire gave place 
to the new kingdom of the Sas.sanidae, whose claim to the ancient 
Achaemenian empire led to constant struggle with Rome in 
which Edessa naturally suffered. 'I'he native state was restored 
by Gordian in 242 ; but in 244 it became again directly subject 
to Rome. The I'>lessan martyrs Sharbcl and Barsamya, whose 
“ Acts ” in legendary" form liax e come down to us, may have 
perLshed in the Decian persecution. In 260 the city was be- 
sieged by the Persians under Sliapur 1 ., and Valerian was 
defeated and made prisoner by its gates. Odaenathus of Palmyra 
(d. 267), however, wrested Mesopotamia from the Persians ; 
but Aurelian defeated his successor Zenobia at Kmc.sa (273), 
and Cams, who died in 2.S3 in an expedition against the J^ersians. 
and Galcrius (297) carried the frontier again to the Tigris. 
Diocletian’s persecution secured the martyr’s crown for the 
Edcssenes Shamona, (iiiria (297), and JJabbib (309), and shortly 
thereafter Lucian “ the martyr,” wlio though born at Samosata 
recei\ cd bis training ot Kdes.sa ; but the bishop Qona, wlio laid 
the foundations of “ the great church " by the sacred pool, 
somehow escaped. ]^de.s.sa can claim no sliare in “ the JVrsian 
Sage ” Apbrahat or Afrahat (Aphraates) ; but hlpbraem, after 
bewailing in Nisibis the suffering.s of the*, great l-^ersian war under 
(^onstantii’*^ and Julian, wdien Jovian in 363 ceded most of 
Mesopotamia to Shapur JL, the persecutor of the (Christians, 
settled in Edessa, wliich as the seat of his famous school (called 
“ the Persian ’’) grew* greatly in importance, and attracted 
scholars from all directions. He taught and wrote vigorously 
against the Arians and other heretics, and allbougli just after bis 
death (373) the emperor Valens banished the orlljodox from 
ECCdessa, they returned on the emperor's d<?atli in 378. Under 
Zenobius, disciple of Ephracm, studitd tiie voluminous writer, 
Lsaac of Antioch (d. circ. 460). Kabbfila perhaps owed his 
elevation to the see of lidessa (411 .135), in the year which pro- 
duced tlie oldest dated Syriac MS., to Jus asceticism, and it 
was to his time that the sojourn there of the “ Man of God ” 
(Alexis) was assigned ; but be won from the Ncstorians the 
title of the 'i'yrant of Erlessa. In particular be exerted himself 
to stamp out the use of the Dmte.s.saron in favour of the four 
Gospels, the Syriac version of which probably now took the form 
know'll as the Peshitta. When the popular Nesiorianisin of the 
Syrians was condemned at ECphesus (431) it began to gravitate 
eastw'ards, Nisibis becoming its eventual headquartiTs ; lint 
lidessa and the western Syrians rcfu.sed to bow' to the Council 
of (Chalcedon (451) when it condemned Monophysitisrn. In 
and around Ede.s.sa the theological strife raged hotly.' When, 
however, Zeno’s edict (489) ordered the closing of the school of 
the lYTsians at h)des.sa, J'^ast and West drifted apart more and 
more ; the ecclesiastical writer Narsai, “ the Harp of the Holy 
Spirit,” fled to Nisibis about 489. I’ill about this lime Syriac 
influence was strong in Armenia, and some Syriac works have 
survived only in Armenian translations. In the opening years 
of the 6th century the Persian-Roman War (502 506) found a 
chronicler in the anonymous Edessene history know-n till recently 
as the Chronicle of Joshua Stylites. Whether Edessa received 

’ .Some ono found time, however, to produce the oldest, dated MS, 
of a portion of the Bible in any language. 
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from the emperor Justin I. the additional name of Justinopolis 
may be uncertain (see Uallier, op, cit. p. 128) ; but it seems to 
have been renewed and fortified after the “ fourth ” flood in 
525 (Procop. Pets, ii. 27 ; De aedific. ii. 7). About this time, 
according to Noldeke, an anonymous Edessene wrote the 
Koniance of Julian the Apostate, which so many Arab writers 
use as a history. Chosroes I. Anushirwan succeeded in 540, 
according to the last entry in the Edessene Chronicle, in exacting 
a large tribute from Edessa ; but in 544 he besieged it in vain. 
A few years later Jacob Baradaeus, with Edessa as centre of 
his bishopric, was carrying on the propaganda of Monophysitism 
which won for the adherents of that creed the name of Jacobites 
The valuable Syriac Chronicle just referred to probably 
was compiled in the latter half of this century. 

Islam . — In the first decade of the next century Edessa was 
taken by Chosroes 11 ., and a lai^^e part of the population trans- 
ported to eastern Persia. Within a score of years it was recovered 
by the emperor Hcraclius, who reviewed a large army under 
its walls. The prophet of Islam was now, however, building up 
his power in Arabia, and although Hcraclius paid no heed to 
the letter demanding his adhesion which he received from 
Medina (628), and the deputation of fifteen Rahawiyin who 
paid homage in 630 were not Edessenes but South Arabians, 
a few years later (636 ?) Heraclius’s attempts, from Edessa 
as a centre, to effect an organized opposition to the victorious 
Arabs were defeated by Sad, and he fell back on Samosala. 
The terms on which Edessa definitely passed into the hands of the 
Moslems (638) under Riyad are not certain (Baladhuri). As it 
now ceased to be a frontier city it lost in importance. In 668 
occurr(;d another destructive flood (Theophanes, p. 537), and 
in 678 an earthquake which destroyed part of the “ old church,'’ 
which the caliph Mo'awiya 1 . is said to have repaired. To the 
latter part of the century belongs the activity of Edessa's bishop 
Jacob, whose chronicle is unfortunately lost. It may have been 
the impulse given by the final supremacy of the caliphate to 
the long process which eventually substituted a new branch 
of Semitic speech for the Aramaic (which had now prevailed 
for a miUennium and a half), that led Jacob to adopt the Greek 
vowel signs for use in Syriac. A century later Theopliiliis of 
Kdessa (d. 785), author of a lost history, tnuislated into Syriac 
“ the two books of the poet Homer on the Conquest of the city 
of I lion." When the Bagdad c^aliphs lost control of their 
dominions, Edessa shared the fortunes of western Mesopotamia, 
(^hanging with the rise and fall of Egyptian dynasties and Arab 
chieftiiins. In the loth century al-Mas*udi, writing in the ver\- 
year in which it happened, tells how the Mahommedan ruler 
of Edessa, with the permission of the caliph, purchased peace 
of the emperor Rornaniis l.ecapenus by surrendering to him the 
napkin of Jesus of Nazareth, w^herewith he had dried himself after 
his huplism. The translation of the Holy Icon of Christ from 
Edes.sa is conimcmorated on the ibth of August (Cal. Hvzanl). 
A few years later Ihii Ijaukal (078) estimates the number of 
churches in the city at more than 300, and al-Mokaddasi (985) 
describes its cathedral, with vaulted ceiling covered wdtli mosaics, 
as one of the four w-onders of the world. In 1031 the emperor 
recovered Edessa ; but in 1040 it fell into the hands of the 
Scljuks, whose progress had added a large element of Armenian 
ndugees to the population of Osrhoene. There is no reason, 
therefore, to discredit Maqrizi's statement that it was three 
brother architects from Edessa that the Armenkn minister 
Badr al-(vamrili employed to build three of the fine city gates of 
Cairo (1087-ioqi). 7 'he empire soon recovered Edessa, but the 
resident made himself indep>endent. Thoros applied for help 
to Baldwin, brother and successor of Godfrey of Bouillon in the 
First Crusade, who in 1098 look possession of the town and 
made it the capital of a Burgundian countship, which included 
Samosata and Sarug, and vras for half a century the eastern 
bulwark of the kingdom of Jeru.salem.' The local Armenian 
historian, however, Matthew of Edessa, tells of oppression, 
decrease of population, ruin of churches, neglect of agriculture. 

* The counts were: Baldwin I. (1098). Baldwin II. (1100), 
Joscelin I. (mo). Joscelin II. (1131-1147). 


With the campaign of Maudud in iiio fortune began to favour 
the Moslems. Edessa had to endure sie.ge after siege. Finally, 
in 1144 it was stormed, Matthew being among the slain, 
Tmad ud-Dm Zengl, ruler of Mosul, under Joscelin II., an 
achievement celebrated as “ the conquest of conquests,” for 
laying the responsibility of which not on God but on the absence 
of the Frankish troops, an Edessan monk, John, bishop of 
IJarran (d. 1165), brought down upon him.self the whole bench 
of bishops. Edessa suffered still more in 1146 after an attempt 
to recover it. (Churches were now turned into mosques. The 
consternation produced in Europe by the news of its fate led 
to the Second Crusade." In 1182 it fell to Saladin, whose 
nephew recovered it when it had temporarily passed (1234) 
to the sultan of Rum ; but the “ Eye of Mesopotamia " never 
recovered the brilliance of earlier days. The names it con- 
tributed to Arabic literature arc unimportant. By timely sur- 
render (1268) it escaped the sufferings inflicted by Hul^u and 
his Monguls on Sarii^ (Barhehraeiis, Chron. Arab., Beirut ed., 
486). Mostaufi describes a great cupola of finely worked stone 
still standing by a court over a hundred yards square (1340). 
Ali b. Yazd in his account of the c.ampaigns of Timur, who 
reduced Mesopotamia in 1393, still calls the city (1425) Riiha. 
In 1637, when Amu rath IV. conquered Bagdad and annexed 
Mesopotamia, it passed finally into the hands of the Turks*, by 
whom it is called Urfa. 

The Modern Town . — Urfa lies north-east of the Nimrud Dagh. 
It is surrounded l)y a wall, strengthened by square towers at 
distances of 18-20 steps, probably dating in its present condition 
from medieval Mahommedan limes. On a height in a corner 
towards the west, overtopping tlie town by r 00 200 ft., are the 
remains of the old citadel, and the two famous Corinthian 
columns * known as “ the Throne of Nimrud.” In the hollow 
between this height and the town rise two springs whicli form 
ponds, the farther removed of which from the citadel is known 
as Birket al-Khalil, doubtless tlic Callirrhoe of the classical 
writers, and contains the sacred fish, estimated by J. S. Bucking- 
ham at 20,000, and the nearer as 'Ain Zalkha (/>. Zuleikha, the 
wife of rotij>har). On the north edge of the Birket al-Khalil 
(see plan in Sachau, p. 197) is the great mosque of Abraham, 
the interior of which is described bv J. S. Buckingham {Travels, 
Tjp. loS-i 10). Diiigonally opposite the mosque is a house w'ith a 
square tower, which is locally believed to occupy the pla(‘e of the 
famous ancient school. The waters of the two pools make their 
way in a single stream southwards out of the town. The once 
dangerous stream Daisan no longer flows southwards 

through the town, but encircles it on the north and east in the 
channel of the old moat. This stream, now called Kara Kuyun, 
and the other are exhausted in the irrigation of the gardens 
lying south-east of the town, except when fuller than usual, 
when they reach the Balih. Not far cast of the sacred pool is 
the largest building in the 'town, the recent Armenian Gregorian 
cathedral, whose American bells were first heard during Sachau's 
visit in 1879. About the middle of the town is the largest mosque, 
Ulu Garni (parts of it probably pre-Islamic), which probably 
occupies the site of the Christian church reckoned by the early 
Mahommedan writers as one of tiie wonders of the world. In 
the bazaar, which lies between the chief mosque and the sacred 
pool, and contains several streets, are displayed not only the 
native woollen stuffs, pottery and silver work, but also a consider- 
able variety of European goods, especially cloth stuffs. The 
principal manufactures are fine cotton stuffs and yellow leather. 
The streets are of course nairow and winding ; but the houses 
arc well built of stone. I’he outskirts are occupied by melon 
gardens, vineyards and mulberry plantations. The fertile plain 
south of the town is noted for its wheat and fine pasture. The 
climate is healthy except in summer ; the “ Aleppo button " 
(sec Bagdad, vilayet), a painful boil, is common. The rocky 
heights south and west of the town, whence the building material 
is largely obtained, are full of natural and artificial caverns, once 
used as dwellings, cloisters and graves, where are most of the 

' Pictures in Burkitt, Early East. Christ., frontispiece; P.S.B.A‘ 
xxviii. 151 f. ; J. R. Harris, The Heavenly Twins. 
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inscriptions published by Sachau^ who also visited and describes 
(pp. 204-206) the Der Ya'qub, nearly two hours distant. i 

Urfa is the capital of a sanjak of the same name, in the vilayet ; 
of Aleppo. The population was estimated by Olivier in 1796 : 
at 20,000 to 24,000, by Buckingliam at 50,000, by Chemik in j 
1873 at 40,000, by Sachau in 1879 at 50,000, in Baedeker's ; 
Handbook in 1906 at 30,000. Vice-('onsul Fitzmaurice said ■ 
that before December 1895 it was close on 65,000, of whom about i 
20,000 were Armenian, 3000 or 4000 Jacobites, Syrian-Catholic, j 
Greek-Catholic, Maronites and Jews, and the remaining 40,000 j 
Turkish, Kurdian and Arab Mahommedans. Two barlwous 


as 955 he signed a charter of his uncle Eadred, and in 957 the 
Mercian nobles, discontented with the rule of his elder brother 
Eadwig, made him king of England north of the Thames. On 
the death of his brother in October 959 Edgar' became king of 
a united England. Immediately on his accession to the throne 
of Mercia Edgar recalled St Dunstan from exile and bestowed 
on him first the bishopric of Worcester, and then that of 
London. In 961 Dunstan was translated to Canterbury, and 
throughout Edgar's reign he was his chief advi.scr, and to 
him must be attributed much of the peace and prosperity of 
this time. 


massacres occurred on the 28th and 29th of October and the 
28th and 29th of December 1895 ; 126 Armenian families were j 
absolutely wiped out. He believes that 8000 Armenians perished 
in the second massacre. The Deutsche Orient-Mission has its 
chief seat in Urfa, and there have for years been American and 
French missions. The Germans have an orphanage with 300 
Armenian children, a carpet factor}' and a medical station. The 
American school had some years ago 250 pupils. 

Aotiioritiks. - Inscript ional : H. Poj'rion, Jnsrnptions semitiques 
de la .S'vrfc, de la Misopotamie et de la region dc ATossnul (1907. 1908); 
Sac:h.'iu, “ Edesscnische Tnschrifton," in Z.D.M.G. xxxvi. J42-1O7 ; 
F. C. Burkitt, " The Throne of Nimrod," in J\S.U.A. xxviii. 149 
1 55 (1906) : J. Rendel Harris. The Cult of {he Heavenly Twins (190O) ; 
Noldoke, " Syrische Inscliriften," in Z.A, xxi. 151-161, 375-388 
(190S). Literary; I^udwi" Hallicr, Untersuchnngen utter die Udes- 
senisrhe Chronik mil dem Syrischen 7Vj.r/(iSg2) ; F. Nan, 
parties incites dc la chronique attribuee d Denys de Tcllmahre (1898) ; 
J.-B. Cliabot, Chronique de Denys de Tell-Maljre. quatrUme partie 
(1^*95) ; Wright, The Chronicle of Joshua the Stylite (1882); Thiycr. j 


The reign of Edgar was somewhat uneventful, but two things 
stand out clearly: his ecclesiastical policy and his imperial 
position in Britain. Edgar and Dunstan were alike determined 
to reform the great monastic houses, and to secure that they 
should be restored once more to their true owners and not remain 
! in the hands of the secular priests or canonici, whose life and 
discipline alike seem to have been extremely lax. In tliis reform 
Edgar was helped not only by St Dunstan but also by Oswald 
of Worcester and iEtlielwold of Winchester. The priests of the 
old and new monasteries at Winchester, at Chertsey and ut 
Milton Abl)as were replaced by monks, and in monastic discipline 
the old rule of St Benedict was restored in all its strictness. 

The coronation of Edgar was, for some unexplained reason, 
delayed till the Whitsunday of 973. It took place with ituk'Ii 
ceremony at Bath, and was followed shortly after by a general 
submission to Edgar at Chester. Six, or (according to later 
chroniclers) eight kings, including the kings of Scotland and 


Historia Osrhoena et Edessena (St Petersburg, 1784), collects the refer- 
ences in classical autiiors ; for tlie coinage see references in von Out- 
.schinid (see below). Discus.sions : A. von Gutsclimid, " Untersucli- 
ungen fiber die (iescliichte des Kdnignnchs Osrofiiie " (in AHmoircs 
de Vacad. imph. des sciences de St-PHcrsb. vii. ser. tome 35, No. i. 
1887) ; T..-j. Tixeront, Les Origines de Vdglise d’£dcsse et la legende 
d'Abgar (t 888) ; K. A. Linsiiis, Die Edessenisthe Abgarsage kriiisih 
uHtersucht (j88o) ; K. C. A. Matthes, Die Edess. Abgarsage auf ihre 
Fortbiidung uulersncht (1882); F. Nau, Une IHographie inMile de 
Tiardesanc l*astrolngue (1897) ; Bardcsanc I'astrologue : le livre des 
Lois des Pays (r899) ; A. Hilgenfeid, Dardesanes, der letzte Gnosliker 
(i S64) ; A. A. Be van. The 1 lynin of th(^ Soul " (in Texts and Studies, 
1^97) ; F. C. Burkitt, Early Eastern Christianity (1904) I J. B* 
Harris, The Dioscuri in Christian T^gend (T9<h). and The Cult of the. 
JJeavenly Twins (1906) ; th<f histories of Romo, i Vrsia. Crusades, 
Mongols. A^c. ; Kiiliens Duval, Histoire politique, religieuse ct 
litterairc d' Odessa jusqu’d la premidre croisade (1892), a useful com- 

} >ilation reprinted from the Journ. As. ; the excellejit article by E 
Heyer in l *auly- Wissowa, Ticaletu yclopddie, 1933-1938- 'I'ojw- 
gra])hy : J. S. Buckingliam, Tramls in Mesopotamia (1827) ; E. 


■ Strathclyde, plighted their faith tliat they would be the king's 
fellow- workers on sea and land. Tlie historical truth of tliis 
story' has been mucf) qiiestioiieci ; there seems to he little doubt 
that it is true in its main outlines, though we need not accept 
the details about Edgar’s having been rowed on the Dec by 
I eight kings. 

I Two isolated and unexplained incidents are also recorded in 
’ the chronicle : first, the ravaging of Westmoiland by the 
Scandinavian Thored, son of Gunnere, in of >7 ; and .soconrl, tlie 
ravaging of 'riianet by Edgar’s own command in 970. 

Edgar’i* death took place in the yt^ar 975, and he was buried at 
Glastonbury. By his vigorous rule and his state.smanlike policy 
Edgar won the approval of his people, and in the Saxon clironicle 
we have poems commemorating his coronation and death, and 
describing his general cliaracter. 'flu- only fault ascribeil to him 
is a too great love for foreigncTs and for foreign customs. Edgar 


Sacliau, Reise in Syrien u. Mesopoiamien (1883), 189-210 ; cf. Duval, , 
op. cit. chap. i. ; C. Rittur, lirdkunde, xi. 315-356. Map of town in 
Niebulir, I'oyage en Arabic, rc]>io(luccd witli moilificiitions in Wright. 
Chron. Josh. Slyl. ; atso a map in Ruclus, (Jniv. Geog. ix. >32. Four 
pictunrs of tlu* town in Burkitt, Early East. Christ. (H. W. 11 .) 

EDFU, in ('optic Alhd, a town of Upper Egypt, 484 m. S.S.E. 
of C'airo by rail, on the W. bank of the Nile, the railway station I 
being on the opposite side of the river. Pop. (1907) 19,262. j 
The inhabitants manufacture earthenware, which finds ready ' 
sale all through Egypt. 'I'he ancient Atbo {Apollinopolh Magna) 
was capital of the second nome of l.Tpper Egy'pt. The great 
sandstone temple is practically t^omplete (see ARCiu'JErruRF. : 
Egypt), It was built on the site of an earlier stnicture entirely 
in the time of the Ptolemies. The central part of the building, ! 
begun by Ptolemy III. Euergetes in 237 b.c., w'as finished by | 
his successor in 212; the portico, court, pylons and surrounding | 
wall w'ere added by Ptolemy Euergetes II., Sotcr 11 . and : 
Alexander I. ; but the decoration w'as not finished till 57 b.c. I 
in the reign of Ptolemy XTIT. Ncos Dionysus. The god of Atlwj ■ 
was a form of Horus (Apollo) as the sun-god ; his most char- 1 
acteristic rciircsentation is as the disk of the sun with outspread 
v/ings, so often seen over the doors of shrines, at the top of ■ 
stelae, »S:c. In the temple, where he is often figured as a falcon- 
headed man, he is associated with Hathor of Dendera and the ; 
child Harsemteus. 

See Baefleker's Egypt ; Ed. Navillc. Textes relatifs au mythe d' Horns \ 
recneillis dans le temple d'Edfott. (F. Li.. ('».) | 

EDGAR (Eadgar), king of the English (944 -975), was the , 
younger .son of Edmund the Magnificent and TKlfgifii. As early i 


strengthened the liands of llie provincial administration, and to 
him has been attributed the reorganization of the ICnglish fleet. 
The crharacteristic feature of his rule was his love of peace, and 
by efficient administration he secured it. 

Edgar formed an irregular union in 961 with Wulitiirvth, an 
inmate of the convent at Wilton, who bore him a daughter 
Eadgyth. He next married Tl’^thclflied, " the white duck,” 
daughter of Earl Ordmar, who l>ore him a son, afterwarils 
known as Edward the Martyr. J^'inally he was united to 
/Elfthryth, daughter of Earl Ordgar, who became the mother 
of the Tf^theling Edmund (d. 971) and of A^thelred the 
Unready. 

Ai.’Thokitiks. — .S fl voM Chronicle (cd. Phirnmor and Earle, Oxford), 
sub. ann. ; Vita Sancti Osivaldi {Historians of the Church of York, ed. 
Rainc, Rolls Series) ; William of Malnieslniry. (rcsta regum (ed. 
Stiibljs, Rolls SiTies) ; Birch, Cartularium Saxonicum, vol. iii. Nos. 
T047-1319; F. Liehermann. A.-S. I.nivs, i. 102-216: "Florence of 
Worcester" {Mon. Hist, lirit.): E. W. Robertson. ///.s-Mmy// Essays, 
j»p. 180-215. (A. Mw ) 

EDGAR, or Eadcjar (r. 1050-r. 1130), called the A^theling, 
was the .son of Edward, a son of the Engli.sh Icing Edmund 
Ironside, by his wife .Agatha, a kinswoman of the emperor 
Henry 11 ., and was born probably in Ilnngar}' .some time before 
1057, the year of his father’s death. After the death of Harold 
in 1066, Archbishop Aldred and the ritwens of J^ondon desired 
to make him king, but on the advance of William, Edgar and 
his supporters made tlieir submission. In 1068, after the failure 
of the first rising of the north, Edgar retired to Scotland, when 
his sister Margaret married the Scottish king, Malcolm ('anmore. 
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Next year he retiimed to take part in the second rising, bat, 
this proving no more successful than the first, he again took 
refuge in Scotland. In 1074 he went to Normandy and made 
peace with William. In the struggle between Henry I. and 
Robert of Normandy, Edgar sided with the latter. He was 
taken prisomjr at the battle of Tinchebrai in 1106, but was 
subsequently released. The date of his death is uncertain, but 
he was certainly alive about 1125. 

EDGECUMBE, or Edgecombe, the name of a celebrated west 
of England family, taken from the manor of Kdgccumbe in 
Comwall. One of its earlier members was Sir Richard Edgecumbe 
(d. 1489), who was descended from a Richard Edgecumbe who 
flourished during the reign of Edward L Richard was a member 
of parliament in 1467 ; afterwards he joined Henry, earl of Rich- 
mond, in Ilrittany, returned with the earl to England, and fought 
at Rosworth, where he w'as knighted. He received rich rewards 
from Henry, now King Henry VI 1 ., who also sent him on errands 
to .Sa>tland, to Ireland and to IJrittany, and he died at Morlaix 
on the 8th of September 1489. His son and successor, Sir Piers 
Edgecumbe, went to France with Henry VIII. in 1513, and when 
he died on the 14th of August 1539 he left with otfier issue a son, 
Sir Richard Edgecumlje (1499-1562), a cultured and hospibiblc 
man, who is celebrated through Richard (larew’s Friefidly 
Remembrance of Sir Richard Edgecumbe, Sir Richard's eldest 
son, Piers or Peter Edgecumbe (1536 -1607), was a member of 
parliament under Elizabeth for about thirty years. 

Another famous member of this family was Richard, 1st baron 
Edgecumbe (1680-1758), a son of Sir Richard Edgecumbe. 
P^diK^ated at Trinity College, Cambridge, he was successively 
member of parliament for St Hermans, Plympton and Loslwithiel 
from 1701 to 1742 ; on two occasions he served as a lord of the 
treasury ; and from 1724 to 1742 he was paymaster-general for 
Ireland, becoming chancellor of the duchy of l^ncaster in 1743. 
Edgecumbe was a faithful follower of Sir Robert Walpole, in 
whose interests he managed the elections for the Cornish 
boroughs, and his elevation to the peerage, which took place in 
1742, was designed to prevent him from giving evidence about 
Walpole’s expenditure of the secret service money. He died on 
the 22nd of November 1758. His son and successor, Richard, 
the 2nd baron (1716-1761), was comptroller of the royal house- 
hold, a member of parliament, and a major-general in the army. 
A wit, a writer of verse, a gambler and an intimate friend of 
Horace Walpole, “ Dick Edgecumbe ” died unmarried on the 
10th of May 1761. 

Edgecumbe ’s brother, George, ist earl of Mount Edgecumbe 
(1721-1795), was a naval officer who saw a great deal of service 
during the Seven Years’ War. Succeeding to the barony on the 
I St twiron’s dctath in 176T he became an admiral and treasurer 
of the royal household ; he was created Viscount Mount-Edge- 
cumbe in 1781 and carl of Mount-Edgccumbe in 1789. He died 
on the 4th of Febniaiy'^ i7Q5, his only son being his successor, 
Richard, the 2nd earl (1764-1839), the ancestor of the present 
carl and the autlior of Musical Reminiscences of an Old Amateur, 
He died on the 26th of September 1839. His son, Ernest 
Augustus, the 3rd carl (1707-1861), wrote Extracts from Journals 
kept during the Rnudulions at Rome and Palermo. 

EDGE HILL, an elevated ridge in Warwickshire, England, 
near the border of Oxfordshire. The north-western face is an 
abrupt escarpment, of the lias, nnd the summit of the ridge is 
almost level for nearly 2 m., at a heiidit somewhat exceeding 
700 ft. The escarpment overlooks a rich lowland watered by 
streams tribubir\'^ to the Avon : the gentle eastern slope sends 
its waters to the Cherwell, and the ridge thus forms part of the 
divide lx‘tween the basins of the Severn and the Thames. Edge 
Hill gave name to the first battle of the Great Rebellion {q.v.\ 
fought on the 23rd of October 1642. Charles I., marching on 
London from the north-west, was here met by the parliamentary 
forces under Rolicrt Devereux, earl of Essex. The royalists 
were posted on the hill while the enemy was in the plain before 
Kincton. Hut the rash advice of Prince Rupert determined the 
king to give up the advantage of position ; he descended to the 
attack, and though Rupert himself was successful against the 


opposing cavalry, he was checked by the arrival of a regiment 
with artillery under Hampden, and, in the meantime, the 
royalist infantry was driven back. The parliamentarians, 
however, lost the more heavily, and though both sides claimed 
the advantage, the king was able to advance and occupy 
Banbury. 

EDGEWORTH, MARIA (1767-1849), Irish novelist, second 
child and eldest daughter of Richard Lovell Edgeworth {q.v.) 
and his first wife, Anna Maria Elers, was bom in the house of 
her maternal grandparents at Black Bourton, Oxfordshire, on 
the I St of January 1767. Her early efforts in fiction were of a 
sufficiently melodramatic character ; for she recollected one of 
her schoolgirl compositions, in which the hero wore a mask made 
of the dried skin taken from a dead man’s face. Her holidays 
were often spent in the house of the eccentric Thomas Day, for 
whom she entertained a genuine respect. She had ample 
opportunities for society among her father’s neighbours in 
Ireland, among whom were the second Lord Longford, whose 
daughter, “ Kitty ” Pakenham, became later duche.ss of 
Wellington, I.ady Moira at Castle Forbes, and Maria’s aunt, 
Margaret Ruxton, at Black Castle. She gained a first-hand 
experience of the Irish pea.sanlry by acting as her father’s 
assistant in the management of the estate. The Edgeworths 
were in Ireland from 1793 onwards through that dangerous 
jK^riod, and Maria’s letters, always gay and natural, make very 
light of their anxieties and their real perils. 

Mr Edgeworth encouraged his daughter’s literary instincts. 
It has been the fashion to regard liis influence over Maria’s 
work as altogether deplorable, but against the disadvantages 
arising from his interference must be weighed the stimulus she 
undoubtedly derived from his powerful mind. Her first publica- 
tion was a plea for female education, Letters to Literary Ladies 
(1795), and in 1796 appeared the collection of stories known as 
The Parent's Assistant (2nd cd., 6 vols., 1800), an unpromising 
title which was not chosen by the author. The stories had been 
submitted as they were written to the juvenile critics of the 
Edgeworth nursery. They were therefore children’s stories 
for children, even though the morals were Mr Edgeworth’s. 
In 1798 Mr Edgeworth's fourth marriage threatened the family 
harmony, but Maria soon became a close friend of her step- 
mother. Practical Education (2 vols., 1798) was written in con- 
junction with her father, who also collaborated with her in the 
Essay on Irish Bulls (1802). Miss Edgeworth’s first novel, 
Castle Rackrent, an Hibernian Tale taken from Facts, and from 
the Manners of the Irish Squires before the year was written 
without her father’s supervision, and appeared anonymously 
in 1800. It is the story of an Irish estate and its owners, the 
.Rackrents, as told by Thady, the steward. Its success was 
immediate, and a second edition soon appeared with the author’s 
name. Perhaps because of the absence of Richard Lovell 
Edgeworth’s co-operation, the book is the most natural and 
vigorous of her novels. The course of the story is not altered 
to suit any moral, and the personages appear to be drawn 
immediately from the natives of Edgeworthstown, though 
Miss Edgeworth asserts that only Thady himself was an actual 
portrait. In her realistic pictures of Irish peasant life she 
opened up a new vein in fiction, and even if the unquestionable 
excellences of Castle Rackrent were less, it would still be a note- 
worthy book. In the “ (leneral Preface ” to the 1829 edition of 
his novels Sir Walter Scott, writing of the publication of Waverley, 
say« : “ T felt that something might be attempted for my own 
countr}', of the same kind with that which Miss Edgeworth so 
fortunately achieved for Ireland,” and in the “ Postscript, 
which should have been a preface,” in the original edition of 
Waverley, he describes his aim as being “ in some distant degree to 
emulate the admirable Irish portraits of Miss Edgeworth, so 
different from the * Teagues ’ and ‘ dear joys ’ who so long, 
with the most perfect family resemblance to each other, occupied 
the drama and the novel.” Belinda (1801) is a society nove , 
and one of her best books. Mr Saintsbury thinks that Miss 
Austen’s heroines owe something of their naturalness to Belinda, 
who was one of the earliest to break with tlie tradition of fainting 
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and blushing. Moral Tales for Yomtg People (5 vols.) and 
Early Lessons, which included “ Harry and Lucy,” “ Rosamond ” 
and “ Frank,” appeared in 1801. 

In 1802 the Edgeworths went abroad, first to Bnisscls and 
then to Paris. They had already connexions in Paris through 
their kinsman, the abb6 Henri Allen Edgeworth de Firmont, 
who was, however, then in exile. They met all the notabilities 
in Paris, and Maria refused an offer of marriage from a Swedish 
count named Edclcrantz. Although Leonora, not published 
until four years later, is said to have been written to meet his 
taste, she apparently remained then and always heart-whole ; but 
her stepmother thought otherwise, and maintained that she 
suffered severely for her decision (Memoir , i. 144). Returning 
to Edgeworthstown, Miss Edgeworth resumed her writing, 
which was always done in the rooms commonly used by tlie whole 
family. Popular Tales was published in 1804, and The Modern 
Griselda in the same year ; Leonora in 1806 ; and in 1809 
first series of Tales of Fashionable Life, three volumes containing 
“ Ennui,” “ Madame de Fleury,” “ Almcria,” “ The Dun” and 
“ Manoeuvring ” ; the second series (3 vols., 1812) included 
“ The Absentee,” one of her best tales, which was originally 
designed as a play, “Vivu^/n” and “ Emilie de Coulanges.” 
In 1813 Maria and her parents spent a considerable time in 
London, and her society was much sought after. When W aiterley 
was published, Miss Edgeworth received a copy from the pub- 
lishers, and at once recognized the authorship. She wrote a 
long letter of appreciation (23rd of October 1814) to “ the author 
of Waver Icy/' which she began with the phrase aut Scolus, out 
diaholus, but the letter was merely acknowledged l>y the pub- 
lishers. Patronage (4 vols., 1814), the longest of her novels, 
and Harrington, a tale, and Ormond, a tale (3 vols., 1817) complete 
the list of the works which received what her father called his 
imprimatur. 

Alter his death in 1817 Miss Edgeworth occupied herself with 
completing his Memoirs, which were published in 1820. I'he 
book was the excuse for an attack on Mr Edgeworth's reputation 
in the July number of the Quarterly Review, which Miss Edge- 
worth had the courage to leave unread. Her life at Edgeworths- 
t(»wn was varied by visits to T.ondon, to Lord Lansd(»wne at 
Jiowood, Wiltshire, to the Misses Sneyd in Staffordshire, and to 
many other friends. In 1820 she was again in Paris, and in 1823 
she spent a happy fortnight with the Scotts at Abbotsford. 
In 1823 Scott went to Edgeworthstown, and their relations were 
always cordial. 

Miss Edgeworth's production was less after her father's 
death. Sequels to Rosamond,” “ Prank,” '' Harry and Lucy ” 
in the Early Lessons were published in 1822-1825. Comic 
Dramas appeared in 1817, and Helen in 1834. She worked to 
the last, and in 1846 laboured strenuously for the relief of the 
famine-stricken Irish peasants. She died on the 22nd of May 
1840. 

Miss Edgeworth's novels are distinguished bv good sense, 
humour and an ea.sy flowing style. As the construction of a 
plot is not her strong point, she is generally mon? successful 
in talcs than in lengthy novels. The vivacity of her dialogues 
is cxtniordinar)'’ ; and in them her characters reveal themselves 
in the most natural way possible. Her books are character- 
studies rather than intensely interesting narratives. Sobriety 
of judgment is seen throughout ; and passion, romance and 
poetry rarely, if ever, shed their lustre on her pages. 'I'hrce 
of her aims were to paint national manners, to enforce morality, 
and to teach fashionable society by satirizing the lives of the 
idle and worldly. She expressly calls some of her stories “ Moral 
Tales ” ; but they all fall under this category. In her pages 
the heroic virtues give place to prudence, industry, kindness 
and sweetness of temper. There are few instances of over- 
whelming emotions or tumultuous passions in her works ; and 
it is remarkable how^ little the love of nature appears. She never 
uses material which docs not yield some direct moral lesson. 
But the freshness of her stories, her insight into character, 
lively dialogues, originality of invention, and delightfully clear 
style render it quite possible to read her works in succession 


without any sense of weariness. Among the many sweet 
memories her unsullied pages have bequeathed to the world, 
not the least precious is her own noble character, which ever 
responded to all that is best and most enduring in human nature. 

Sec A Memoir of Maria Edgeworth, with a Selection from her Letters 
(J867). by her stepmother, F. A. Edgeworth, privalelv printed. A 
selection from this w'as made by Augustus J. C. Hare, and printed 
under the title of The Life and Letters of Alatia F.dgeworth (2 vols., 
1894). See al.so Maria Edgeworth {1883). by Helen Ziminern, in the 
" Eminent Women " series ; Cirare A. Oliver, A Study of Marta 
Edgeworth . . . (3rd ed., Boston, U.S.A.. 1882) ; and Mana Edge- 
worth (1904), by the Hon. Emily Lawless in the “English Mon of 
T..ctters “ series. Among the numerous shorter articles dealing with 
Maria Edgeworth and the family circle at Edgeworthstown may be 
mentioned a friendly appreciation of Miss Edgcwortli’s no\els by 
George Saintsbury in Macmillan's Magazine (July i8t»5), and a 
charming description of her family circle and surroundings in the 
preface supplied by l.ady 'J‘hackt‘ray Ritchie to Macmillaii's edition 
of the novels L895). 

EDGEWORTH, RICHARD LOVELL (1744- 181 7), British 
writer, was born at Bath on the 31st of May 1744. I'ht* greater 
part of his life, however, was sjjent at Edgeworthtown, or 
Edgeworthstown, in the county of Longford, Ireland, where the 
Edgeworth family had been settled for upwards of 150 years. 
He was of gentle blood — his father being the son of (’oloruJ 
hVancis Edgeworth, and his mother, Jane Lovell, l)eing the 
daughi T of Samuel Lovell, a Welsh judge. Richard's mother 
taught him to read at a very early age ; and from childhood he 
hjid a strong love for mechanical science. 'I'he Rev. Patrick 
Hughes initiated him in Lilye's Latin Grammar -nix office he 
also p Tformed for CJold.smith, who was born on the property 
of the I'^dgeworths — and his public educiilion began, in August 
1752, in a school at Warwick. He siiV)Scqiiently attended 
Drogheda school, them reputed the best in Ireland ; and, after 
spendini: two years at a school in Longford, enttTed Trinity 
(College, Dublin, in April r76i. but was transferred to Corpus 
Christi College, Oxford, in October of the .same year. While 
still at college, he made a runaway match, marrying at (Iretna 
Orcen, Anna Maria, one of the daughters of l^aul El(?rs of black 
Bourton, Oxfordshire, an old friend of his father. His eldest 
son was born before Edgew'orth reached his twentieth birthday, 
and his daughter Maria in 1767. 

Shortly after the birth of his son, he and his wife went to 
Edgeworthstown, but in 1765 they took a house at Hare Hatch, 
near Maidenhead. Edgeworth devoted much time to scientific 
reading and experiments ; and he made an attempt to establish 
telegraphic communication (Memoirs, 2nd edition, i. 14.*). He 
also invented a tuniip-cutter, a one-wheeled chaise and ()ther 
contrivances. In the pursuit of his mechanical inventions he 
visited Erasmus Darwin at Lichfield, where he met Anna Sew'ard, 
find her cousin, Ilonora Sneyd. His home was now at Hare 
Hatch, in Berkshire, w'hcre he endeavoured to e(hic.atc his son 
according to the method explained in Rousseau's Emile. In 
later life, however, the ill-success of this exyieriment led him to 
doubt many of Rou.s.seau's view's (Memoirs, ii. 374). At the 
same time he kept terms at the 'Temple, and formed the greatest 
friendship of his life with Thomas Day, the author of Sandford 
and Merton, which was WTitlen at Edgeworth's suggestion. In 
1769, on the. death of his father, he gave up the idea of being a 
Lxirrister ; but, instead of immediately settling on his Irish 
estate, he spent a cfinsidcrable time in England and France^ 
mainly in Day's comjiany. In Lyons, w'hen* Ju* resided for about 
two years, lie took an active part in the management of public 
w'orks intended to turn the course of the Rhone. He w'as 
summoned to England by the death of his wife (March 1773), 
with wliom he was fiir from hayjpy. Edgeworth hurried to 
Lichfield, to Dr Enismus Darwin's, and at once declared his 
passion for Honorfi Sneyd, wrhich had been the cause of liis flight 
to J^>anf:e two years before. Mi.ss .Sneyd had been the obji^ct 
of attention from Thomas Day, but her views on marriage were 
not submissive enough to please him. She had fit her suitors, 
among them the unfortunate Major Andre. She married 
J^dgeworth (July 1773), ^^nd after residing at Edge worths towui 
for three years, they settled at Xorthchnrch, in Ilerthinl.shire. 
After six years of domestic happiness, Ilonora Edgeworth died 
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(April 1780), recommending her husband to marry her sister 
Elizabeth ; and they were actually married on Christmas Day^ 
1780. 

In 1 782 Edgeworth returned to Ireland^ determined to improve 
his estate, educate his seven children, and ameliorate the 
condition of the tenants. Up to this point Edgeworth has told 
his own story in his Metnoirs, The rest of his life is written by 
his daughter, who opens with a lengthy panegyric on her father 
as a model landlord (Memoirs , ii. 12-36). In 1785 he was 
associated with others in founding the Royal Irish Academy ; 
and, during the two succeeding years, mechanics and agriculture 
occupied most of his time. In October 1789 his friend Day was 
killed by a fall from his horse, and this trial was soon followed 
by the loss of his daughter Honora, who had just reached her 
fifteenth year. In 1792 the health of one of Edgeworth’s sons 
took him to Clifton, where he remained with his family for about 
two years, returning in 1794 to Edgeworthstown. Ireland was, 
at tliat time, harassed by internal disturbances, and threats of a 
French invasion, and Edgeworth offered to establish telegraphic 
communication of his own invention throughout the country, 
'rhis offer was declined. A full account of the matter is given in 
Edgeworth’s Letter to Lord Charlemont on the Telegraph ; and his 
apparatus is explained in an “ Es.say on the art of Conveying 
Swift and Secret Intelligence," published in the sixth volume 
of the Transactions of the Royal Irish Academy. In the autumn 
of 1797 the third Mrs Edgeworth died. 

Practical Education (1798) was written in collaboration with 
his daughter Maria, and embodied the experience of the authors 
in dealing with children. “ So cximmenced,” says Miss Edge- 
worth, “ tliat literajy partnership which, for so many years, wiis 
the pride and joy of my life’' (Memoirs, ii. 170). This book, 
generally regarded as old-fashioned, has a real value in the history 
of education. Mr Edgeworth’s interest in the subject had been 
inspired by the study of Rousseau and by his friendship with 
'riiomas Day. Hut he went beyond Rousseau, who developed 
his theories from his own ingenious mind and related an imaginary 
[iroress. 1’he ICdgeworths brought a scientific method to their 
work. The s<H'oiKi Mrs Edgeworth (Honora Sneyd) began the 
(collection of a('tual examples of conversations betwcf^n the 
children and their elders. This was continued patiently by the 
writers of the book ; and their reasonings were thus founded 
on an ac'curate record of childish mtahotls of thought. They 
deprecated especially any measures that interrupted the child’s 
own chain of rcas(jning. The chapters on special subjects (»f 
study, chronology, ge(3metr>', ^:c., were written by Richard 
Ix)vell Edgeworth ; tho.se on toys, on rewards and pimishrnents, 
on temper, \’c., by his daughter.* 

In 1708 Edgeworth married Miss Beaufort, and was elected 
M.P. for the borough of St John's Town, Longford. The same 
year, too, .saw a hostile landing of the French and a formidal)le 
rebellion ; and for a short time the Edgeworths took refuge in 
lx)ngford. 'the winter of 1802 they spenl in Paris. In 1804 
the government accepted his telegraphic apparatus, but the 
installation was left incomplete when the fear of invasion was 
past. In 1802 appeared the V.ssay on Irish Hulls by Mr and Miss 
Edgeworth ; and in 1806 Edgeworth was elected a member of 
the board of commissioners to inquire into Iri.sh education. From 
1807 till i8o(> much of his time was spent on mechaniail experi- 
ments and in writing the story of his life. In i8o8 appeared 
Professional Education, and in 18113 Essay on the Construction 
of Roads and Carriages. He died on the 13th of June 1817, 
and was buried in the family vault in Kdgeworthstowm church- 
yard. 

Many of Edgeworth’s works were suggested by his zeal for the 
education of his owm children. Such were Poetry Explained for 
Young People (1802), Readings in Poetry (1816), A Rational 
Primer (unpublished), and the parts of Early Lessons contributed 
by him. His speeches in the Irish parliament have also been 
published ; and numerous ess^iys, mostly on scientific subjects, 

* For an appreciation o( tbe two Edgeworllis from tlie teach«?r*s? 
]>oint 01 view, see Prof. I,. C. Miall in the Journal of Education 

(August 1. 1894). 


have appeared in the Philosophical Transactions , the Transactions 
of ike Royal Irish Academy, the Monthly Magazine and Nicholson's 
Journal. The story of his early life, told by himself, is fully as 
entertaining as the continuation by Maria, as it contains less 
dissertation and more incident. One of his daughters by his 
first marriage, Anna Maria, married Dr Beddoes and became 
the mother of T. L. Beddoes, the poet. 

See Memoirs of Richard Lovell Edgeworth, Esq., begun by him.self 
and concluded by liLs daughter, Maria Edgeworth (2 vols., 1O20, 
3rd and revised eel. 1844). A selection from this, giving an opti- 
mistic view of him, Richard Lovell Edgeworth {1896), was edited by 
Mrs Lionel Tolleraache. 

EDGEWORTH DE HRMONT, HENRY ESSEX (1745-1807), 
last confessor to Louis XVI., was the son of Robert Edgeworth, 
rector of Edgeworthstown in Ireland, his mother being a grand- 
daughter of Archbishop Ussher. When he was three years old 
his father became a Roman Catholic, resigned his living and 
emigrated to Toulouse, where the boy was brought up by the 
Jesuits. In 1769, after his father’s death, he w^ent to Paris to be 
trained for the priesthood. On taking orders he assumed the 
additional surname of de Firmont, from the family estate of 
Fimnount near Edgeworthstown. Though originally studying 
with a view to becoming a missionary^ he decided to remain 
in Paris, devoting himself e.specially to the Irish and English 
Roman Catholics. In 1791 he became confessor to the prince.ss 
Elizabeth, sister of Louis XVL, and earned the re.spect even of the 
sans-culoUes by his courage anti devotion. By Madame Elizabeth 
he w^as recommended to the king when his trial was impending ; 
and after Louis’ condemnation to deatii he was able to ol)t.ain 
permission to celebrate mass for him and attend him on the 
scaffold, w'hcrc he recommended the king to allow his hands 
to be tied, with the words : Sire, in this new outrage T see only 
the last trait of resemblance between your Majesty and the (lod 
who will be your rew’ard." It is said that at the moment of the 
execution, the confessor uttered the celebrated words : “ Son 
of St Louis, ascend to heaven." But it is certain that the 
phrase was never spoken. The abbe himself does not quote it, 
either in his memoirs or in a letter written in 1796 to his brother, 
in whicli he describes the death of the king. Moreover, 
Edgeworth declared to .several persons who asked him about 
ii, that the words were not his. In spite of the danger 
he now ran, Edgeworth refused to leave France so long as he 
could be of any service to Madame Elizabeth, with whom he 
still managed to correspond. At length, in 1795, his mother 
having meanwhile died in prison, where his sister was also 
confined, he succeeded in escaping to England, carrjring with him 
Elizabeth's last message to her brother, the future King Charles X. 
whom he found in Edinburgh, lie afterwards went with some 
papers to Monsieur (Louis XVlll.)at Blankenburg in Brunswick, 
by whom he was induced to accompany him to Mittaii, where, 
on the 22nd of May 1807, he died of a fever contracted while 
attending some French prisoners. 

Edgeworth's Memories, edited by C. S. Edgeworth, were first 
]>ublished in English (London, 1815), and a French t ratislaliuti (really 
the letters and some inisccllanc()us notes, &c.) was published iti 
J^aris in 1816. A translation of the Lettres de Vabhd Edgeworth avee des 
memoires stir sa vie was published by Madame Elizabetlj de Bow in 
Paris in 1818, and Letters from the Ahbe Edgeworth to his Friends, with 
Memoirs of his Life, edited by T. B. England, in Tendon in 1818. 
See J. B. A. Hanet-C16ry, Journal de ce qui s'est passe, (V\iris, 
1825) ; A. H. du D. do Beauchesne. Vie de Madame Elisabeth (Paris, 
18O9) \ J. C. D. de Lacrctelle, Precis historique de la Revolution 
franfaisc (Paris, i8oi-i8ob). 

EDGREN-LEFFLER, ANNE CHARLOTTE, duche.s.s of 
Cajanello (1849-1892), Swedish author, daughter of the mathe- 
matician Prof. C. O. Leffler, was born on the 1st of October 1849. 
Her first volume of stories appeared in 1869, but the first to which 
she attached her name was Ur Lifvet (“ From Life," 1882), a 
series of realistic sketches of the upper circles of Swedi.sh society, 
followed by three other collections with the .same title. Her 
earliest plays, Skddespelerskan (“ The Actress," 1873), and its 
successors, were produced anonymously in Stockliulm, but in 
1883 her reputation was established by the success of Sanna 
Kvinnor (** True Women "), and En Rdddande engel (“ An Angel 
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of Deliverance ”). Sanna Kvinnor is directed against false Mary of (luisc, and her daughter Mary, queen of Scots, and the 
femininity, and was well received in Germany as well as in room in which James VI. was bom. Here also arc deposited 
Sweden. Anne Leffler had married in 1872 G. Edgren, but about the Scottish regalia (“The Honours of Scotland*'), with the 
1884 she was separated from her husband, who did not share her sword of state presented to James IV. by I*ope Julius II., and 
advanced views. She spent some time in England, and in 1885 the jewels restored to Scotland on the death (1807) of ( ardinal 
produced her Hut man gor godt (“ How men do good ”), followed York, the last of the Stuarts. The arsenal, a modem building 
in 1888 by Kampen for lyckan (“ The Struggle for Happiness **), on the west side of the rock, is capable of storing 30,000 stand 
in which she had the help of Sophie Kovalevsky. Another of arms. In the armouiy^ is a collection of arms of various dates ; 
volume of the IJr Lifvet series appeared in i88() ; and FamiU and on the Argyll batte^ sUmds a huge piece of ancient artillery, 
jelycka (“ Domestic Happiness,** 1891) was produced in the year called Mons Meg, of which repeated mention is made in Scottish 
after her second marriage, with the Italian mathematician, history. Argyll Tower, in which Archibald, 9th earl of Argyll, 
Pasquale del Pez^o, duca di Cajanello. She died at Naples on spent his last days (1685), was also restored in 1892 by Mr. 
the 2ist of October 1892. Her dramatic method forms a con- William Nelson. 

necting link between Ibsen and Strindberg, and its masculine Holyrood Palace was originally an abbey of canons regular 
directness, freedom from prejudice, and frankness gave her work of the" rule of St Augustine, founded by David I. in 1 128,'" and 
a high estimation in Sweden. Her last book was a biography tlie ruined niivc of the abbey church still shows parts of the 
(1892) of her friend Sophie (Sonya) Kovalevsky, by way of original structure. Connected with this is a part of the royal 
introduction to Sonya’s autobiography. An English translation palace erected by James IV. and James V., including the apart- 
(1895) by A. de Furnhjelm and A. M. Clive Bayley contains a ments occupied* by Queen Uaxy, the scene of the murder of 
biographical note on Fru Edgren-Lefflcr by Lily Wolffsohn, Rizzio in 1566. "Phe abbey suffered repeatedly in invasions, 
based on private sources. It was .sacked and burnt by the English under the carl of Hertford 

See also Ellen Key. Anne Chaiintte Leifiar (Stockholm. 1893). in 1544, and again in 1547. In a map of 1544, preserved among 

EDHEM PASHA (r. 1815-1890), Turkish statesman, was of the Cotton MSS. in the British Mu.seum, the present north-west 
Greek origin, and is said to have been taken into a Turkish tow^er of the palace is shown standing apart, and only joined 
hf)usehold at the time of the Chio massacre in 1822, and to have to the abbey by a low cloister. Beyond this is an irregular group 
been brought up as a Mussulman. He entered the Turkish of buildings, which were replaced at a later date by additions 
government service and rose to high office, being successively more in accordance with a royal residence. But the whole of this 
minister of public works, grand vizier for eleven months (1878), latter structure was destroyed by lire in 1650 while in occupation 
ambas.sador at Vienna (1879) and minister of the interior. He by the solliers of Cromwell ; and the more modern parts were 
was quick-tempered, but of kindly disposition, intelligent and begun during the Protectorate, and completed in the reign of 
patriotic, and he left a reputation of unblemished honesty and Charles TI. by Robert Milne, after the designs of Sir William 
uprightness. Bruce of Kinross. They include the picture gallery, 150 ft. in 

EDICT ([.at. edictum, from r, out, and dicer c, to say, speak), length, witli 106 mythical portraits of Scottish kings, and a 
an order or proclamation Issued under authority and having the triptych (r. 1484) containing portraits of James III. and his 
force of law. The word is especially used of the promulgations queen, which is believed to have formed the altar-piece of the 
of the Roman praetor (^.w.), of the Roman emperors, and also collegiate church of the Holy Trinity, founded by the widowed 
of the kings of France (see also Roman Law). (|ueen of James IT. in 1462, demolished in 1848, and afterwards 

EDINBURGH, a city and royal buigh, and county of itself, rebuilt, stone for stone, in Jeffrey Street. The picture gallery is 
the capital of Scotland, and county town of Edinburghsliire or associated with the festi\M? scenes tliat occurred during the 
Midlothian, situated to the south of the Firth of Forth, 396 m. short residence of Prince C'lmrlcs in 17.15 J 1^'*^ cledion 

by rail N. of London. Tlie old Royal Observatory on (Mton of representative j>eers for Scotland takes place. E.scaping 
Hill stands in 55^' 57' 23'’ N. and 12'* 43' 05" W. Edinburgh from France at the revolution of 1789, the comte d’Artois, 
occupies a group of hills of moderate height and the valleys afterwards Charles X. of France, had apartn)ents granted for 
between. In the centre is a bold rock, crowned by the castle, the use of himself and the emigrant nobles of his suite, who 
between which and the new town lies a ravine that once contained continued to reside in the palace till August 1 79(>. When driven 
the Nor’ Loch, but is now covered with the gardens of Princes from the French throne by the revolution of 1830, Charles once 
Street. To the east rises Calton Hill (355 ft.) with several con- more found a home in the ancient palace of the Stuarts. George 
.spicuous monuments, the city prison and the Calton cemetery. IV. was received there in 1822, and Queen Victoria and the prince 
On the south-east, beyond the Canongate limits, stands the hill consort occupied the palace for briefperiods on several occasions, 
of Arthur’s Seat (822 ft.). Tow^ards the north the site of the and in 1903 Edward Vll., during residence at Dalkeith l^ilace, 
city slopes gently to the Firth of Forth and the port of Leith : held his C()url within its walls. A fountain, after the original 
while to the south, Liberton Hill, Blackford Hill, Braid Hills design of that in the quadrangle of Linlithgow Palace, was 
and Craiglockhart Hills roughly mark the city bounds, as erected in front of the entrance by the prince consort. The royal 
Corstorphine Hill and the Water of Leith do the western limits, vault in the Chapel Royal, which had fallen into a dilapidated 
The views of the city and environs from the castle or any of condition, has been put in order ; Clockmill lloii.se and grounds 
thehillsarevery beautiful, and it is undoubtedly one of the most have been added to the area of the parade ground, and the 
picturesque capitals in the world. Its situation, general plan abbey precincts generally and tlie approaches to the King’s 
and literary associations suggested a comparison that gave 1 park have been improved. With the al)olition of imprison- 
Edinburgh the name of “ the modern Athens ” ; but it ha.s a ! ment for debt in 1881 the privileges of sanctuary came to 
homelier nickname of “ Auld Reekie,” from the cloud of smoke I an end. 

(reek) which often hangs over the low-lying quarters. I Parliament House, l^cgiin in 1632 ami completed in 1640, 

Chief Buildings, — Of the castle, the oldest building is St in which the later a.ssemblies of the Scottish estates took place 
Margaret’s chapel, believed to be the chapel where Queen until the dissolution of the parliament by the Act of Union of 
Margaret, wife of Malcolm Canmore, worshipped, and belonging j 707, has since been set apart as the mecting-pkice of the supreme 
at latest to the reign of her youngest son, David 1 . (1124-1153). courts of law. The great hall, with its fine open-timbered oak 
Near it is the parliament and banqueting hall, restored (1889- roof, is adorned with a splendid stained-glass window and several 
1892) by the generosity of William Nelson (1817-1887) the statues of notable men, including one (by Louis Francois Rou- 
publisher, which contains a fine collection of .Scottish armour, j hiliac) of Duncan Forbes of Culloden, lord president of the court 
weapons and regimental colours, while, emblazoned on the / of session (1685-1747), and now /onn.s Ihj ante-room for lawyers 
windows, arc the heraldic bearings of royal and other figures j and their clients. The surrounding buildings, including the court- 
distinguished in national history. Other buihlings in the . room.s, the Advocates’ and the Signet li}>rarics, arc all modern 
Palace Yard include the apartments occupied by the regent, ’ additions. The Advoc^ates’ library is the finest in Scotland. 

vin. 30 
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Founded in 1682^ at the instance of Sir George Mackenzie, king’s 
advocate under Charles 11 ., and then dean of the faculty, it is 
regarded as the national library, and is one of the five entitled 
by the Copyright Act to receive a copy of cver>" work published 
in Great Britain. 

I'lie General Register House for Scotland, begun in 1774 from 



designs In' Robert a\dam, stands at the cast end of Princes 
Street. Jl contains, in addition to the ancient national records, 
adequate accommodation, \i\ fireproof cJiambers, for all Scottish 
title-deeds, entails, contracts and mortgages, and for general 
statistics, including those of births, deaths and marriages. 

Tlie Royal Institution, in the Doric style, siirmourUed by a 
colossal Slone statue of yueen Victoria by Sir John Steell, 
formerly furnished official accommodation for the Board of 
Trustees for Manufactures and the Board of Fishery, and also 
for the school of art, and the libraries and public meetings of 
the Royal Society (founded in 1 7S3), and the Society of Anti- 
quaries of Scotland (founded in 1 780). In i <) 10 it wivs renamed and 
appropriated to the uses of the Royal Scottish Academy of Paint- 
ing, Sculpture and Architecture, wliich was instituted in 1826, 
and incorporated by royal charter in 1838, on the model of the 
Royal Academy in London. It is situated on the Mound close 
to the National Gallery, of which the prince consort laid the 
foundation stone in 1850. These collections, especially rich in 
Raeburn's works, include also Alexander Nasmyth's portrait of 
Robert Burns, Gainsborough's “ The Hon. Mrs. Graham ” (see 
Painting, Plate YL fig. 20), Sir Noel Baton’s “ Quarrel ” 
and “ Reconciliation of Oberon and Titania,” several works by 
William Etty, RoIxTt Scott I.Auder and Sam Bough, Sir Edwin 
Landseer's “ Rent Day in the Wilderness,” and the diploma 
pictures of the academicians, besides many specimens of the 
modern Scottish school. I'he National Portrait Gallery and 
Antiquarian Museum arc housed in Queen Street, in a building 
designed by Sir Rowand Anderson and constructed at the ex- 
pense of J. R. Findlay of Aberlour (1824-1898), the government 
providing the site. 

Churches , — In conformity with the motto of the city, Nisi 
Domims jrustra, tliere are numerous handsome places of public 
worship. St Giles’s church, which w^as effectively restored 
(i8;9-i883) by the liberality of Dr William Cliambers the 


publisher, has interesting historical and literary associations. 
The regent Moray, the marquess of Montrose, and Napier of 
Merchiston were buried within its walls and are commemorated 
by monuments, and among the memorial tablets is one to R. L. 
Stevenson by Augustus St Gaudens. The choir (restored in 
1873 by public subscription) is a fine example of isth-century 
architecture, and the Gothic crown surmounting 
the central tower forms one of the most charac- 
teristic features in every view of the city. Just 
outside the church in Parliament Square, the 
supposed grave of John Knox is indicated by a 
stone set in the pavement bearing his initials, and 
in the pavement to the west a heart indicates the 
site of the old Tolbooth,^ w^hich figures promi- 
nently in Scott's Heart of Midlothian, Other 
churches having liistorical associations are the 
two Greyfriars churches, which occupy the two 
halves of one building ; Tron churcli, the scene 
of midnight hilarity at the new year ; St Cutlibert’s 
church ; St Andrew’s church in George Street, 
whence set out, on a memorable day in 1843, 
that long procession of ministers and elders to 
Tanfield Hall w^hich ended in the founding of the 
PVee Church; St George’s church in Charlotte 
Square, a good example of the work of Robert 
Adam. The United Free Church claims no build- 
ings of much historic interest, but St George’s Free 
was the scene of the ministrations of Dr Robert S. 
(andlish (1806-1873), Dr Osw'ald Dykes (b. 1835), 
Dr Alexander Whyte (b. J837), a man of great 
mark and influence in the city, and his successor 
Hugh Black (b. 1868). Preachers like Robert 
(!andlish, Thomas Guthrie (1803-1873), Marcus 
Dods (b. 1834), occupied many pulpits, besides 
those of the particular congregations whom each 
served, 'f'he most imposing structure belonging 
to the Saittish h'piscopal Church is St Mary’s 
cathedral, built on ground and chiefly from funds 
left by the Misses Walker of Coates, and opened for wor 
ship in 1879. It is in the Early Pointed style, by Sir 
Gilbert Scott, is 278 ft. long, and is surmounted by a 
spire 275 ft. high. The old-fashioned mansion of East Coates, 
dating from the 17th century^ still stands in the close, and is 
occupied by functionaries of the cathedral. St John’s Episcopal 
church at the west end of Princes Street was the scene of the 
ministrations of Dean Ram.say, and St Paul’s Episcopal church 
of the Rev. Archibald Alison, fatlier of the historian. The 
Catholic Apostolic church at the foot of Broughton Street is 
architecturally noticeable, and one of its features is a set of mural 
paintings executed by Mrs Traquair. Ihe Central Hall atTollcross 
testifies to Methodist energy. John Knox’s house at the east 
end of High Street is kept in excellent repair, and contains several 
articles of furniture that belonged to the reformer. The Canon- 
gate Tollx>oth adjoins the parish church, in the burial-ground of 
which is tlie tombstone raised by Burns to the memory of Robert 
Fergusson, and where Dugald Stewart, Adam Smith and other 
men of note were buried. Almost opposite to it stands Moray 
House, from the balcony of which the 8th earl of Argyll watched 
Montrose led to execution (1650). The city gaol, a castellated 
structure on tlie black rock of Calton Hill, forms one of the 
most striking groups of buildings in the town, in the Music Hall 
in George Street, ("arlyle, as lord rector of the university, 
delivered his stimulating address on books to the students, and 
(Badstone addressed the electors in his Midlothian campaigns. 
St Bernard’s Well, on the Water of Leith, was embellished 
and restored (1888) at the cost of Mr William Nelson. A 
sum of £100,000 was bequeathed by Mr Andrew Usher (1826- 
1898) for a hall to be called the Usher Hall and to supplement 

* Tile orifrinal Tollxioth was completed in 1501, but a new one 
look its place in 1563-1564, and was subsequently altered. At first 
occupied by the parliament and courts of justice, It served later as a 
prison, and was removed in 1817. 
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the municipal buildings, llie library of the solicitors to the 
supreme courts presents to the Cowgate a lofty elevation in red 
sandstone. The Sheriff Court Buildings stand on George IV. 
Bridge, and facing them is Mr Andrew Carnegie’s free librar\' 
(1887- ^ 889). At the corner of High Street and George IV. Bridge 
stand the County buildings. The Scotsman newspaper is housed 
in an ornate structure in North Bridge Street, the building of 
which necessitated tlie demolition of many old alleys and wynds, 
such as Pleshmarket Close and Milne Square. Ram.say Gardens, 
a students’ quarter fostered by Prof. Patrick Geddes (b. 1854), 
grew out of the “goose-pie ” house where Allan Ramsay lived, 
and with its red-tiled roof and effective lines adds warmth to the 
view of the Old Town from Princes Street. N ot the least interest- 
ing structure is the old City Cross (restored at the cost of W. E. 
Gladstone), which stands in High Street, adjoining St Giles’s. 
Several of the quaint groups of buildings of Auld Reekie have? 
been carefully restored, such as the White Horse Close in the 
C^nongatc ; the mass of alleys on the north side of the Lawn- 
market, from Paterson’s Close to James’s Court have been 
connected, and here Lord Rosebery acquired and restored the 
17th-century dwelling which figures in the lej^end of My Aunt 
Margaret's Mirror, Another model restoration of a historic 
close is found in Riddle’s Close, which contains a- students’ 
settlement. If these and otlier improvements have led to the 
disappearance of such old-world picturesque buildings as Allan 
Ramsay’s shop “at the sign of the Mercury, of)posite Niddry 
Wynd,” Cardinal Beaton’s palace, the old ("unzie House, or mint, 
the beautiful timber-fronted “ land ” that stood at the head of 
tlie West Bow, and even such “howlfs” as Clcrihugh’s tavern, 
wliere Mr Counsellor Pleydell and the rest played the “ high 
jinks ” described in Guy Manuering, it must be conceded that 
the changes in the Old Town (many of a drastic nature) have 
been carried out with due regard to the character of their 
environment. 

Monuments, — Edinburgh is particularly rich in monuments 
of every description and quality. Of these by far the most 
remarkable is the Scott monument in East Princes Street 
Gardens, designed by George Meikle Kemp (1795-1844); it is 
in the form of a spiral Gothic cross with a central canopy be.ncath 
which is a seated statue of Scott with his dog “ Maida ” at his 
side, by Sir John Steell, the niches being occupied by characters 
in Sir Walter’s writings. A column, 136 ft. high, surmounted 
by a colos.sal figure of Viscount Melville, Pitt’s first lord of the 
Admiralty, rises from the centre of St Andrew Square. At the* 
west end of George Street, in the centre of Charlotte Square, 
stands the Albert Memorial, an equestrian sUvtue of the prince 
consort, with groups at each of the four angles of the ba.se. 
Burns’s monument, in the style of a Greek temple, occupies a 
prominent position on the Regent Road, on the southern brow 
of the lower terrace of (alton Hill. It was originally intended to 
form a shrine for Flaxman’s marble statue of the poet (now in the 
National Portrait (Jallerv), but it proved to be too confined 
to afford a satisfactory view of the sculptor’s work and was at 
length converted into a museum of Burnsiana (afterwards re- 
mov^ed to the municipal buildings). On ("alton Hill are a number 
of finely placed monuments. The stateliest is the national 
monument to commemorate the victory of Waterloo, originally 
intended to be a reproduction of the Parthenon. The plan was 
abandoned for lack of funds, after twelve out of the twenty-four 
(Ireek pillars liad been erected, but it is perhaps more effective 
in its unfinished state than if it had been completed. The 
Nelson monument, an elongated turreted structure, stands 
on the highest cliff of the hill. Close by is the monument to 
Dugald Stewart, a copy of the choragic monument of Lysicrates. 
Sir John Steell’s equestrian statue of the duke of Wellington 
stands in front of the Register House, and in Princes Street 
Gardens are sUitues of Livingstone, Christopher North, Allan 
Ramsay, Adam Black and Sir J. V. Simpson. In George Street 
are Chantrey’s figures of J*itt and George IV., and a statue of 
Dr Chalmers ; the 5th duke of Buccleuch stands beside St 
Giles’s. Charles II. survxys the spot where Knox was buried ; 
the reformer himself is in the quadrangle of New College : Sir 
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David Brews tei adorns the quadrangle of the university ; Dr 
William Qiambers is in Chambers Street, and Frederick, duke 
of York (1763-1827), and the .^th earl of Honetoun are also 
commemorated. 

Cemeteries, — Obviously the churchyards surrounding the 
older and more important parish churches—such as Greyfriars', 
St Cuthbert’s and the (‘anongate, contain tlu? greatest number 
of memorials of the illustrious dead. In Greyfriars’ churchyard 
the Solemn League and Covenant was signed, and among its 
many monuments are the Martyrs’ monument, recording the 
merits of the murdered covenanters, and the tomb of “ Bluidy ” 
Mackenzie. To the three named should be added the Calton 
burying-ground, with its Roman tomb of David Hume, and the 
obelisk raised in 1844 to the memory of Maurice Margarot, 
Thomas Muir (1765 -1798), Thomas Fyshe Palmer (1747-1802), 
William Skirving and Joseph Gerrald (1765"! 796), the political 
martyrs transported towards the end of the 18th century for 
advocating parliamentary reform. The Scottish dead in the 
American (*ivil War arc commemorated in a monument bearing 
a life-sized figure of Abraham T.incoln and a freed slave. 'Che 
cemeteries arc all modern. In Wairiston cc;nietery (opened in 
1843) Town, were buried Sir James Young Simpson, 

Alexander Smith the poet, Horatio Mcf’ulloch, R.S.A., the 
landscape painter, the Rev. James Millar, the last Presbyterian 
chaplain of the castle, and the Rev. James lY'ddie, the pastor 
of Bristo Street church. In Dean cenu?ter^^ partly laid out on 
the banks of the Water of Leith, and considered the most beauti 
ful in the city (opened 1845), w’ere interred Jx^rds Cockburn, 
Jeffrey and Rutherf(»rd ; “ (.‘hristopher N(»rth,” Professor 

Aytoun, Edward Forbes the natundist, John Goodsir tlu? 
anatomist ; Sir William Allan, Sam Bough, George 
Chalmers, the p.iinters ; George Combe, the phrenologist ; 
Playfair, the architect ; Alexander Russel, editor of the Scots- 
man ; Sir ArchiLwld Alison, the historian ; Cai>lain John (irant, 
the last survivor of the old Peninsular Gordon Highlanders ; 
Captain Charles Gray, of the Koval Marin(?s, writer of Scottish 
songs ; Lieutenant Jt)hn lr\'ing, of the Franklin expedition, 
whose remains were sent home many years after his death by 
l.icut. Frederick Schwatka, U.S. navy ; and Sir Hector Mac- 
donald, “Fighting Mac” of Omdiirman. Jn the .south side are 
the Grange, Newington or Kchcbank,and Morningside cemeteries. 
Jn the Grange re|>ose the ashes of Chalmers, Guthrie and Lee, 
Sir Thomas Dick Joinder, Sir Hope (jrant, Hugh Miller and the 
2nd Lord Dunfermlim?. 

Parks and Open Spaces, Edinburgh is exceptionally well 

provided with parks and open spaces. 'Fhe older are lYinces 
.Street CJardens, covering the old Nor’ Loch, Calton Hill, the 
Meadows and the Bruntsfield Links. The nuinici])al golf links 
are on the Braid Hills. On the southern sid(? Blacklord ilill 
has been set apart for public use. Here stands the Royal 
Observatory, in wliich the great Dunecht Kdescojie was erected 
in 1896. Harrison Park is a bre-athing spot lor the; congested 
district of Fountain bridge, and the park at Saughton Hall, 
opened in 1905, for the western district of the city. I'o the north 
of the Water of Leith lie Inverleith I^ark, the Arbore-tum and 
the Royal Botanical Garden. This in.stitution has undergone 
four changes of site since its foundation in 1670 by .Sir Andrew' 
Balfour and Sir Robert Silibald, and now' occupies an area of 
34 acres in Inverleith Row. It includes a herlxirium and palm 
house, w'ith an extensive range of hot-houses, a museum of 
economic botany, a lecture-r()»)m and other requisites for the 
study of botany. The most important open .sj)ac(is, however, 
surround Arthur’s Seat (822 ft.). This l)asalLic hill, the name 
of which is believed to commemorate the British king Arthur, 
who from its height is .said to have watched the defeat ol the 
Piets by his follow'ers, is shaped like a lion couchant, with head 
towards the north. It is separated from the narrow valley, in 
which lie the ("anongale and Holyrood Palace, by Salisbury 
Crags, named after Edward IH.’s general William MontacuU;, 
1st earl of Sali.sbury (1301 1344). At their base is the Queen’s 
Drive (34 m. long), named by Queen Victoria. Adjoining 
Holvrooil Palace is the King’s Park, used as a parade ground. 
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Pacing the crags on the south-west are the spots familiar to 
readers of The Heart of Midlothian, where stood Jcanie Deans ’s 
cottage^ and between the crags and Arthur’s Seat lies Hunter’s 
Bog, used as a shooting range. Near here too are three small 
lakes, Duddingston, Dunsappie and St Margaret’s, the last 
overlooked by the ruins of St Anthony’s chapel. 

Environs- In several directions many places once to be 
described among the environs have practically become suburbs 
of Edinburgh. Newhaven (population of parish, 7636), so called 
from the harbour constructed in the reign of James IV., had a 
shipbuilding yard of some repute in former times. The village 
has always been a fishing-place of importance, the “ fishwives ” 
in their picturesque garb being, till recently, conspicuous figures 
in the streets of the capital. It used to be a popular resort for 
fish dinners, and it plays a prominent part in Clmrles Rcade’s 
novel of Christie Johnstone, To the west lies Granton (pop. 1 7 28), 
where the 5th duke of Buccleuch constructed a magnificent 
liarbour. Before the building of the Forth Bridge the customary 
approach to P’ifeshire and the north-east of Scotland was by 
means of a steam ferrj'' from Granton to Burntisland, which is 
still used to some extent. There is regular communication with 
Iceland, the continental ports and London. A marine station 
here was established by Sir John Murray, but has been dis- 
continued. Still farther west lies the village of Oamond (pop. 
of parish, 3815), at the mouth of the river Almond, where Roman 
remains have often been found. It was the birthplace of several 
well-known persons, among others of John Law (1671-1729), 
originator of the Mississippi scheme, I-auriston Castle being 
situated in the parish. Oamond Brig was the scene of one of the 
“ roving ” adventures of James V., when the life of the “ Gude- 
man of Ballengcich ” was saved by Jock Howieson of the 
Braehead. (brstorphine (pop. 2725), once noted for its cream 
and also as a spa, is now to all intents and purposes a western 
suburb of the capita). The parish church contains the tombs 
of the Forresters, of old the leading family of the district, with 
full-length sculptured figures, and at the base of Corstorj)hine 
Hill —from one point of which (“ Rest and be Thankful ”) 
is to be had one t)f the best views of Edinburglv—are the seats of 
several well-known families. Among these arc Oaigerook Castle 
(where Lord Jeffr<;y spent many happy years, and the gardens 
of which are said to have given Scott a hint for Tullyveolan in 
Waverley), and Ravelston Ilouse, the home of the Keiths. To 
the south of the metropolis are Colinton (pop, 5499), on the Water 
of I/^ith, with several mansions that once belonged to famous 
men, such as Droghorn Castle and Bonally Tower ; and Currie 
(pop. 2513), which was a Roman station and near which are 
Curriehill (Castle (held by the rebels against Queen Mary), the 
ruins of Lennox Tower, and Riccarton, the scat of the (iibson- 
Craigs, one of the best-known Midlothian families. At Dal- 
mahoy Castle, near Ratho (pop. 1946), the seat of the earl of 
Morton, are presented the only extant copy of the bible of the 
Scottish parliament and the origiiml warrant for committing 
Queen Mary to Lochleven Castle in Kinross-slure. Craigmillar, 
though situated in the parish of Liberton, is really a part of 
Edinburgh. Us picturesque castle, at least the oldest portion 
of it, probal)ly dates from the 12th century. Its principal 
owners were first the Prestons and latterly the Gilmours. After 
playing a varied role in local and national story, now as banquet- 
ing-house and now^as prison, it fell gradually into disrepair, 
it was advertised as to let in 1761, and early in the 19th 
century, along with the chapel adjoining, was in ruins, but has 
been restored by Colonel Gordon-Gilmour. It was a favourite 
residence of Mary Stuart, and its associations with the hiipless 
queen give it a romantic interest. Duddingston (pop. 2023), 
once a quiet village, has lx;come a centre of the distilling and 
brewing industries. The parish church, effectively situated on 
an eminence by the side of the lake, was the scene of the ministra- 
tion of the Rev. John Thomson (i 778 -r84o), the landscape painter, 
who numbered Sir Walter Scott among his elders. Duddingston 
House is a scat of the duke of Abercorn. IJberton (pop. of parish, 
7233), a name that recalls the previous existence of a leper’s 
liospital, is prominently situated on the rising ground to the south 


of Edinburgh, the parish church being a conspicuous landmark. 
Adjoining is the village of Gilmerton (pop. 1482), which used 
to supply Edinburgh with yellow sand, when sanded floors were 
a feature in the humbler class of houses. Portobello (pop. 9180), 
being within 3 m. of the capital, must always enjoy a large share 
of public patronage, though it is not in such favour as a watering- 
place as it once was. Its beautiful stretch of sands is fianked 
by a promenade extending all the way to Joppa. The beach 
was at one time used for the purpose of reviews of the yeomanr>\ 
The town dates from the middle of the i8th century, when a 
cottage was built by a sailor and named Portobello in com- 
memoration of Admiral Vernon’s victory in 1739. The place 
docs a considerable trade in the making of bricks, bottles, 
earthenware, pottery, tiles and paper. Joppa, which adjoins 
it, has salt works, but is chiefly a residential neighbourhood. 
Inveresk (pop. 2939), finely situated on the Esk some 6 m. from 
Edinbuigh, is a quaint village with several old-fashioned mansions 
and beautiful gardens. Alexander Carlyle, the famous divine 
( 1 772-1805), whose Memorial of his Times still affords fascinating 
reading, ministered for fifty-five years in the parish church, in 
the graveyard of which lies David Macbeth Moir (1798-1851), 
who under the pen-name of “ Delta ” wrote Mansie Wauch, a 
masterpiece of Scots humour and pathos. Lasswade (pop. of 
parish, 9708), partly in the Pentlands, famous for its oatmeal, 
was often the summer resort of Edinburgh worthies. Here 
Sir Walter Scott lived for six years and De Quincey for nineteen, 
and William Tennant (1784-18.48), author of Anster Fair, was the 
parish dominie. Many interesting mansions were and are in the 
vicinity, amongst them Melville Qistlc, the scat of the Dundas 
Melvilles, and Auchendinny, where Henry Mackenzie, author 
of The Man of Feeling, resided. The two most celebrated 
resorts, however, amongst the environs of Edinburgh are Roslin 
(pop. 1805) and Hawthornden. Roslin Castle is romantically 
situated on the beautifully wooded precipitous banks of the 
Esk. It dates from the 12th century and is a plain, massive 
ruin, architecturally insignificant. Partially destroyed by fire in 
1447 and afterwards rebuilt, it was sacked in 1650 and again in 
1688, and then gradually fell into decay. The chapel, higher 
up the bank, a relic of great beauty, was founded in 1446 by 
William St Clair, 3rd earl of Orkney. It is believed to be the 
chancel of what was intended to be a large church. Although it 
suffered at the hands of revolutionary fanatic^s in 1688, the 
damage was confined mainly to the external ornament, and the 
chapel, owing to restoration in judicious taste, is now in perfect 
condition. The Got’nic details are wonderful exam])les of the 
carver’s skill, the wreathed “ Prentice’s pillar ” being the subject 
of a well-known legend. The walk to Hawthornden, about i j m. 
distant, through the lovely glen by the river-side, leads to the 
mansion of the Drummonds, perched high on a lofty cliff falling 
sheer to the stream. The caverns in the sides of the precipice 
are said to have afforded Wallace and other heroes (or outlaws) 
refuge in time of trouble, but the old house is most memorable 
as the home of the poet William Drummond, ivho here welcomed 
Ben Jonson ; the tree beneath which the two poets sat .still 
stands. Near Swanston, on the slopes of the Pentlands, where 
R. L. Stevenson when a boy used to make holiday occasionally, 
is a golf-course which was laid out by the Lothianburn Club. 
I’he Pcntland range contains many points of interest and beauty, 
but these are mostly accessible only to the pedestrian, although 
the hills are crossed by roads, of which the chief are those by 
Glencorse burn and the C^uld Stane Slap. Habbic’s Howe, the 
scene of Allan Ramsay’s pastoral The Gentle Shepherd, is some 
2 m. from Carlops, and Rullion Green is noted as the field on 
wliich the Covenanters were defeated in 1666. At Penicuik 
(pop. 5097), where the Clerks were long the ruling family, S. R. 
Crockett was minister until he formally devoted himself to 
fiction. The town is, industrially, remarkable for its paper mills 
and mines of coal and other minerals. 

Communications, — The two trunk railways ser\dng Edinburgh 
are the North British and the Caledonian. The North British 
station is Waverlcy, to which the trains of the Great Northern, 
North Eastern and the Midland systems run from England. The 
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Caledonian station is Princes Street^whcre the through trains from 
the London & North-Western system of England arrive. Leith, 
Grailton and Grangemouth serve as the chief passenger seaports 
for Edinburgh. Tramways connect the different parts of the city 
with Leith, Newhaven, Porlobello and Joppa ; and the Suburban 
railway, starling from Waverley station, returns by way of 
Rcstalrig, Portobello, Duddingston, Morningsidc and flaymarket. 
In summer, steamers ply between Leith and Aberdour and other 
pleasure resorts ; and there is also a service to Alloa and Stirling, 
in tiie season brakes constantly run to Queensfcrr\’ (for the 
Forth Bridge) and to Roslin, and coaches to Dalkeith, Loanhead 
and some Pentland villages. 

Population, — In 1801 the number of inhabitants was 
66,544 ; in 3851 it was 160,502; in 1881 it was 234,402; and 
in 1901 it was 316,479. Tn 1900 the birth-rate w^as 26-90 per 
thousand, 7 *8 % of the births being illegitimate ; the death- 
rate was 19-40 per thousand, and the marriage-rate 10 per 
thousand. 

The area of the city has been enlarged by successive extensions 
of its municipal boundaries, especially towards the west and 
south. An important accession of territory was gained in 1896, 
when portions of the parishes of Liberton and Duddingston and 
the police burgh of Portobello were incorporated. Under the 
Edinburgh (Corporation Act 1900, a further addition of nearly 
1800 acres was made. This embraced portions of South Leith 
parish (landw'ard) and of Duddingston parish, including the 
village of Restalrig and the ground lying on both sides of the main 
road from Edinburgh to Portobello ; and also part of Cramond 
parish, in which is contained the village and harbour of Granton. 
The toial area of the city is 1 0,597 A acres. The increase in wealth 
may best be measured by the rise in assessed valuation. In r88o 
the city rental was £1,727,740, in 1890 it was £2,106,395, and in 
1900-1901 £2,807,122. 

GovernmenU — By the Redistribution Act of 1885 the city was 
divided for parliamentary purposes into East, West, Central and 
South Edinburgh, each returning one member ; the parliament- 
ary and municipal boundaries are almost identical. The town 
council, which has its headquarters in the Municipal Buildings 
in the Royal Exchange, consists of fifty members, a lord 
provost, seven bailies, a dean of guild, a treasurer, a convener 
of trades, seven judges of police, and thirty -two councillors. 
The corporation has acquired the gas-works, the cable tram- 
ways (leased to a company), the electric lighting of the 
streets, and the water-supply from the Pen Bands (reinforced 
by additional sources in the Moorfoot Hills and Talla Water). 
Among other duties, the corporation has a share in the 
management of the university, and maintains the ('alton Hill 
observatory. 

May Meetings, — During the establishment of Episcopacy in 
Scotland, Edinburgh was the seat of a bishop, and the ancient 
collegiate church of St Giles rose to the dignity of a cathedral. 
But the annual meeting of the General Assembly of the Cliurch of 
Scotland at Edinburgh is now the public manifestation of the 
predominance of Presbyteriani.sm a.s the national church. In 
May each year the sovereign appoints a representative as lord 
high commissioner to the General Assembly of the Establi-shed 
("hurch, who takes up liLs abode usually in the palace of Holy rood, 
and thence proceeds to the High Church, and so to the assembly 
hall on the ('astle Hill. The lord provost and magistrates offer to 
him the keys of the city, and levees, receptions and state dinners 
revive in some degree the ancient glories of llolyrood. The 
General Assembly of the United Free ('hiirch is usually held at 
the same time. 

University, — The university of Edinburgh, the youngest of the 
Scottish universities, was founded in 3583 by a royal charter 
granted by James IV., and its rights, immunities and privileges 
iiavc been remodelled, ratified and extended at various periods. 
In 1621 an act of the Scottish parliament accorded to the 
university all rights and privileges enjoyed by other universities 
in the kingdom, and these were renewed under fresh guarantees 
in the treaty of union between England and Scotland, and in 
the Act of Security, Important changes w^erc made in the con- 


stitution by acts passed in 1858 and 1 889. It was one of the first 
universities to admit women students to its classes and degrees, 
and its alumtii arc brought into close bonds of .sympathy and 
activity by a students* union. The number of students averages 
nearly three thousand a year. As a corporation it consists of a 
chancellor, vir!e-chancellor, lord rector (elected by the students 
ever)' three years), principal; prolessors, registered graduates and 
matriculated students. The chancellor is elected for life by the 
general council, of which he is head ; and the rights of the city as 
the original founder have l^ecn recognized by giving to the town 
council the election of four of the seven curators, with whom rest 
the appointment of the principal, the patronage of sc\’cnteen of 
the chairs, and a share in other appointments. Along with that 
of St Andrews, the university sends one member to parliament. 
While the college, as such, bears the name of the C'ollege of King 
James, or King^s college, and James VI. is spoken of as its founder, 
it really originated in the liberality of the citizens of lulinhurgh. 
William Little of Craigrnillar, and his brother Clement Little, 
advocate, along with James Lawson, the colleague and successor 
of John Knox, may justly be regarded as true founders. In 
1580 (!lcment Little gave all his hooks, three hundred xolumes, 
for the beginning of a library, and this was augmented by other 
valuable benefactions, one of the most interesting of which was the 
library of Drummond of Hawthornden. 'J’he library now contains 
upwards of 220,000 volumes, and more than 7000 MSS. 'I'he 
buildings of the university occupy the site of the ancient collegiate 
church of St Mar>»^ in the Field (the “ Kirk of FieKl ’*), the scene of 
the murder of Darnlcy. The present structure, the foundation- 
stone of which was laid in 1789, is a classical building, enclosing an 
extensive quadrangle. The older parts of it, including the east 
front, are from the design of Robert Adam, his plans being 
revised and modified by W. H. Playfair (1 789-1857), but it was 
not till 1883 that the building was completed by the dome, 
crowned by the bronze figure of Youth bearing the torch of 
Knowledge, on the facade in South Bridge Street. 'J'his edifice 
affords accommodation for the lecture rooms in the faculties of 
iirts, law and theology, and for the museums and library. The 
opening up of the wide thoroughfare of Chambers Street, on I he 
site of College Wynd and Brown and Argyll Sejuares, cleared the 
precincts of unsightly obstructions and unsavoury neiglilioiirs. 
The Royal Scottish Museum, structurally united to the university, 
contains collections illustrative of industry, art, science and 
natural history ; and Minto House college and Heriot-Walt 
college arc practically adjuncts of the university. The library hall 
was restored and decorated, largely through the generosity of Sir 
William Priestley (1829- 1900), formerly M.P. for the university; 
while munificent additions to the academic funds and resources 
were made by the 15th earl of Moray (1840-1901), Sir William 
Fraser (1816-1898), and others. The university benefits also, 
like the other Scottish universities, from Mr Andrew ('arnegie\s 
endowment fund. The medical .school stands in Teviot Row, 
adjoining George Square and the Meadows. To this spacious and 
well-equipped group of buildings the faculty of medicine was 
removed from the college. The medical school is in the Italian 
Renaissance style from the designs of Sir Rowand Anderson. 
The magnificent hall used for academic and public functions was 
the gift of William M‘Ewan, some time M.P. for the (‘entral 
division of Edinburgh. Closely associated witli the medical 
school, and separated from it by the Middle Meadow Walk, is the 
Royal Infirmary, designed by David Bryce, R.S.A. (1803-3876), 
removed hither from Infirniarj’ Stretl. Its wards, in which 
nearly ten thon.sand patients receive treatment annually, arc 
lodged in a scries of turreted pavilions, and cover a large space of 
ground on the margin of the Meadows, from which, to make room 
for it, George Watson’s (College — the most important of the 
Merchant Uompany school.s- was removed to a site hjrther werst, 
while the Sick Children’s hospital was moved to the southern side 
of the Meadows. 

Scmitific Institutions, — 7 'hc old Observatory is a quaint 
structure on (^Iton Hill, overlooking the district at the head 
of ].eith Walk. 'J’he City Observatory stands close by , and on 
Blackford Hill is the newer building of the Royal Observatory. 
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The Astronomer-Royal for Scotland also holds the chair of 
practical astronomy. 

The museum and lecture- rooms of the Royal College of 
Surgeons occupy a handsome classical building in Nicolson 
Street. The college is an ancient corporate body, with a charter 
of the year 1505, and exercises the powers of instructing in surgery 
and of giving degrees. Its graduates also give lectures on the 
various branches of medicine and science requisite for the degree 
of doctor of medicine, and those extra-academical courses are 
recognized, under certain restrictions, by the University Court, 
as qualifying for the degree. The museum contains a valuable 
collection of anatomical and surgical preparations. 

The Royal College of Physicians is another learned body 
organized, with special privileges, by a charter of incorporation 
granted by Charles II. in 1681. In their hall in Queen Street 
arc a valuable library and a museum of materia medica. But the 
college as such takes no part in the educational work of the 
university. 

Educational InslituUons , — After th(; Disruption in 1843, and 
the formation of the Free Church, New (\)llege was founded 
in connexion witli it for training students in theology. Since 
the amalgamation of the United Presbyterian and the Free 
Clhurches, under the designation of the United Free Church of 
Scothmd, New (.’ollcge is utilized by both bodies. New College 
buildings, design(*d in the Pointed style of the i6th century, 
and erected on the siUt of the palace of Mary of Guise, occupy a 
prominent position at the head of the Mound. 

iildin burgh has always possessed exceptional educational 
facilities. The Royal high school, the burgh school par excellence^ 
dates from the 16th century, but the beautiful Grecian buildings 
on the southern face of (Gallon Hill, opened in 1829, are its third 
habitation. It was not until 1825, when tlie Edinburgh Academy 
was opened, that it oricountered serious rivalry. Fettes College, 
an imposing structure in a 16th century semi-Gothic style, 
designe<l by I.)a^■id Pryce and called after its founder Sir William 
Fettes (1750 1836), is organized on the model of the great English 
publii: schools. Merehiston Academy, lioused in the old castle 
of Napier, the inventor of logarithms, is another institution 
conducted on JCnglisli public school lines. Jmr many generations 
t in? charitable foundations for the teaching and training of youth 
were a conspicuous feature in the. economy of the city. Foremost 
among them was the hospital founded by Gt!org<i Heriot — the 
“ Jingling Geordic " of Scott’s Fortunes of Nif^el— the goldsmith 
and banker of James Vf. At his death in 1O24 lleriot left his 
estate in trust to the magistrates and ministers of l^dinburgh 
for the maintenance and teaching of poor fatherless sons of 
freemen. 'I’he (juadrangular edifice in Lauriston, sometimes 
ascribed to Inigi) Jones, is one of the noblest buildings in the city. 
Even earlier tliiin lleriot's hospital was the Merchant Maiden 
hospital, dating from 1605, whicli gave to the daughters of 
merchants similar advantii^cs to those which Heriot’s secured 
for burgesses’ sons. In 1738 George Watson’s hospital for boys 
was founded ; then followed the Trades’ Maiden hospital for 
burgesses’ daughters, John Watson’s, Daniel Stewart’s, the 
Orphans’, Gillespie’s,^ Donaldson's - Imspitals, and other institu- 
tions founded by successful merchants of the city, in which poor 
children of various classes were lodged, boarded and educated. 
Nearly all these buildings are characterized by remarkable 
distinction and beauty of design. This is especially true of 
Donaldson’s hospital at the Haymarket, which has accommoda- 
tion for three hundred children. As the New Town expanded, 
the Heriot Trust— whose revenues were greatly benefited thereby 
— erected day-scliools in different districts, in which thousands 
of infants and older children received a free education, and, in 

* James t'.illespu- (i72(> 1707) was a tobacco and snuff manu- 
laclurcr, and when he s«?t up his carriage Henry Krskinc suggested 
as a motto the homely couplet : — 

" Whii. wad luie thochl it, 

That noses wad hocht it ? " 

2 James Donaldson (1751-1830) was a printer who bequeathnl 
nearly the whole of his large fortune for tlu? pur2)Oses of a hospital 
for 2wor boys and girls, and the trustees have usually selected half 
of the children admitted from the ranks of the deaf and dumb. 


cases of extreme poverty, a money grant towards maintenance. 
I’ublic opinion as to the ** hospital ” sy.stem of board and 
education, however, underwent a revolutionary change after 
the Eduaition Act of 1872 introduced scl^ool boards, and the 
Merchant Company — acting as governors for most of the insti- 
tutions- determined to board out the children on the founda- 
tion with families in the town, and convert the buildings 
into adequately equipped primary and secondary day-schools. 
This root-and-branch policy proved enormously succes.sful, and 
George Watson’s college, Stewart’s college, Queen Street ladies’ 
college, George Square ladies’ college, Gillespie's school, and 
others, rapidly look a high place among the educational institu- 
tions of the city. Nor did the Heriot Trust neglect the claims 
of technical and higher education. The Heriot- Watt college 
is subsidized by the Trust, and Heriot ’s hospital is occupied as 
a technical school. Concurrently with this activity in higher 
branches, the school board provided a large number of handsome 
buildings in healthy surroundings. The Church of Scotland and 
the United Free Church liave training colleges. 

Charities , — Besides the Royal Infirmary there are a consider- 
able number of more or less specialized institutions, two of 
the most important being situated at Oaiglockhart. On the 
Easter Hill stands the Royal h'dinburgh asylum for the insane, 
which formerly occupied a site in Morningside, while the City 
infectious diseases hospital is situated at Colin ton Mains. The 
Royal blind asylum at IWburn in its earlier days tenanted 
humbler quarters in Nicolson Street. (Chalmers’s hospital in 
Lauriston was founded in 1836 by George (Chalmers for the 
reception of the sick and injured. The home for incurables is 
situated in Salisbiny^ i'lacc. The infirmary convalescents an^ 
sent to the convalescent house in (Corstorphine. Otlier instilii- 
tions arc the Ro)'al hosj)ilal for sick children, the home for 
crippled children, the Royal maLernily hospital, and the deaf 
and dumb asylum. Though Trinity hospital no longer exists 
as a hospital with resident pensioners, the trustees disburse 
annually pensions to certain poor burgesses and their wives and 
children ; and the trust controlling the benevolent branch of 
the Gillespie hospital endowment is similarly adniinistered. 

Although Edinburgh is a residential rather than 
a manufacturing or commercial centre, the industries which it 
has are important and flourishing. From 1507, when Walter 
(Chapman, the Scottish (Caxton, set up the first press, to the 
present day, printing has enjoyed a career of almost continuous 
vitality, sind the great houses of R. & R. ('lark, T. i\: A. Constable, 
the Ballantync Press, Morrison & Gibb, Turnbull & Spears, and 
others, admirably maintain the traditional reputation of the 
I'Cdinburgh press. Publishing, on the other hand, has drifted 
away, only a few leading houses — such as those of Blackwood, 
(Chamlxirs and Nelson — still making the Scottish capital their 
headquarters. Mapmukers, typefounders, bookbinders and 
lithographers all contribute their share to the prosperity of the 
city. Brewing is an industry of exceptional vigour, Edinburgh 
ale being proverbially good. The brewers and distillers, such as 
M‘Ewan, Usher and Ure, have been amongst the most generous 
benefactors of the city. The arts and crafts associated with 
furniture work, paper-making and coach-building may also be 
specified, whilst tanneries, glassworks, india-rubber and vulcanite 
factories, brass-founding, machinery works, the making of 
biscuits, tea-bread and confectionery arc all prominent. In 
consequence of the large influx of tourists every year the North 
Briti.sh and Caledonian railway companies give employment to 
an enormous staff. Building and the allied trades are chronic- 
ally brisk, owing to the constant development of the city. Fine 
white freestone abounds in the immediate vicinity (as at Craig- 
Icith, from the vast quarry of which, now passing into disuse, 
the stone for much of the New Town was obtained) and furni.shes 
excellent building material ; while the hard trap rock, with 
which the stratified sandstones of the Coal formation have been 
extensively broken up and overlaid,, supplies good materials for 
paving and road-making. On this account quarrying is another 
industry which is seldom dormant. Owing to the great changes 
effected during the latter part of the 19th century, some of the 
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old markets were demolished and the system of centralizing 
trade was not wholly revived. The Waverley Market for 
vegetables and fruit presents a busy scene in the early mornings 
and is used for monster meetings and promenade and popular 
concerts. Slaughter-houses, cattle markets and grain markets 
have been erected at Gorgie, thus obviating the driving of 
flocks and herds through the streets, which was constantly 
objected to. An infantry regiment is always stationed in 
the castle, and there arc in Edition the barracks at Piers- 
hill (or “ Jock*s Lodge ”), half-way between Edinburgh and 
Portobello. 

Social Life , — Edinburgh society still retains a certain old- 
fashioned Scottish exclusiveness. It has been said that the 
city is “ cast-windy ” and the folk west-endy.” But this 
criticism needs judicious qualification. The local patriotism 
and good taste of the citizens have regulated recreation and 
have also preserved in pristine vigour many peculiarly ScottLsh 
customs and pastimes. Classical concerts and concerts of tlic 
better sort, chiefly held in the M*Ewan and Music Halls, are well 
attended, and lectures are patronized to a degree unknown in 
most towns. In theatrical matters in the old days of stock 
companies the verdict of an Edinburgh audience was held to 
make or mar an Jictor or a play. This is no longer the case, but 
tlie Lyceum theatre in Grindlay Street and the Theatre Royal 
at the head of Leith Walk give good performances. Variety 
entcrtiiinments are also in vogue, and in Nicolson Street and 
elsewhere there are good music halls. Outdoor recreations 
have always been pursued with zest. The public golf-course on 
Braid Hills and the private courses of the Lothianbum club 
at Swanston and the Barnton club at Barnton are usually full 
on Saturdays and holida)^s. llie numerous bowling-greens 
arc regularly frequented and are among the best in Scotland — 
the first Australian team of bowlers that visited the mother 
country (in 1901) pronouncing the green in Liitton Place the 
finest on which they had played. Cricket is played by the uni- 
versity students, at the schools, and by private clubs, of which 
the Grange is the oldest and best. In winter the game of curling 
is played on Duddingston Loch, and Dunsappie, St Margaret’s 
Loch, Lochend and other sheets of water are covered with 
skaters. Rugby footba’.l is in high favour, Edin])urgh l)eing 
commonly the scene of the international matches when the 
veniic falls to Scotland. Hockey claims many votaries, there 
usually being on New Year’s day a match at shinty, or camanachd, 
between opposing teams of Highlanders resident in the city. 
The central public baths in Infirmary Street, with branc:h 
establishments in other parts of the town, including I'ortobcllo, 
arc largely resorted to, and the proximity of the Firth of Forth 
induces the keener swimmers to visit Granton every morning. 
Facilities for boating arc limited (excepting on the Forth), but 
rowing clubs find opportunity for practice and races on the 
Union Canal, where, however, sailing is scarcely possible. Edin- 
burgh maintains few newspapers, but the Scotsman, which may 
be said to reign alone, has enjoyed a career of almost uninter- 
rupted prosperity, largely in consequence of a succession of able 
editors, like Charles Maclaren, Alexander Russel, Robert Wallace 
and Cbirles Cooper, The Edinburgh Evening News and the 
Evening Dispatch are popular sheets. In the past the Edinburgh 
Evening Cottrani, the chief organ of the Tory party, of whic:h 
James Hannay was editor for a few' years, had a high reputation. 
The Witness, edited by Hugh Miller, the Daily Review, edited 
first by J. B. Manson and afterwards by Henry Kingsley, and 
the Scottish Leader, were conducted more or less as Liberal 
organs with a distinct bias in favour of the then Free Church, 
but none of these w'as long-lived. Volunteering has always 
attracted the younger men, and the highest awards at Wimbledon 
and Bisley have been won by the Queen’s Edinburgh. 

History , — In remote times the seaboard from the 'I’ync to 
the Forth was occupied by the Ottadeni, a Welsh tribe of the 
Brigantes, the territory immediately to the west of it being 
peopled by the Gadcni. It is probable that the Ottadeni built 
a fort or camp on the rock on w'hich Edinburgh Castle now 
stands, which was thus the nucleus around which, in course of 
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time, prrew a considerable vilJfigc. Under the protection of the 
hill-fort, a native settlement was established on the ridge running 
down to the valley at the foot of Salisbury Crags, and another 
hamlet, according to William Maitland (1693-1757), the earliest 
historian of Edinburgh, was founded in the area at the north- 
western base of tlie rock, a district that afterwards 1:>ecame 
the parish of St Cuthbert, the oldest in the city. The Romans 
occupied the country for more than three hundred years, as is 
evidenced by various remains ; but James Grant (1822-J887), 
in Old and Ne^v' Edinburgh, doubts whether they ever built on 
the castle rock. When they withdrew, the British tribes re- 
asserted their sway, and some authorities go so far as to suggest 
that Arthur was one of their kings. The southern Piets ulti- 
mately subdued the Britons, and the castle became their chief 
stronghold until they were overthrown in 617 (or 629) by the 
Saxons under Edwin, king of Northumbria, from whom the name 
of Edinburgh is derived. Symeon of Durham (85.1) trails it. 
Edwineshurch, and includes the church of St (Cuthbert within 
the bishopric of Lindisfarne. Its Gaelic name was Dunedin. 
This name is probably a translation of the Saxon name. James 
Grant’s view that it may have been the earlier ninne of the 
castle, from dun (“ the fort ”), and edin (“ on the slope ”), 
conflicts with the more generally received opinion that the 
Britons knew tlie fortress as Caslelh Myncdh Agnedh (“ the hill 
of the plain ”), a designation once wrongly interpreted as the 
“ castle of the maidens ” {castruvi puellarum), in allusion to 
the siip)poscd fact tliat the I^ictish ])rinccsses were lodged within 
it during their education. In the ihth century the latinized 
lorm Edina was invented and has been used chiefly by poets, 
once notably by Burns, whose “ Address ” begins “ Edina ! 
Scotia’s darling seat.” Long afl(T Edwin’s conquest th(! lowland 
continued to be debatable territory held by uiK crtain tenure, but 
at length it was to a large extent settled anew by Anglo-Saxon 
and Norman ('olonists under Malcolm Canmore and his sons. 

In the reign of Malcolm (anmorc tlie caslh; incliiderl tin* 
king’s palace. There his pious queen, Alargarct,lhe grand iii<‘ce 
of Edward the Confessor, died in 1093. continued to he a royal 
residence during the reigns of Iicr three sons, and hence the first 
rapid growl li of the upper town may be referred to tll(^ .12th 
centur3^ 1 'he parish church of St Giles is Ix^lieved to have beem 
erected in the reign of Alexander ]., about 1110, and the huge 
Norman keep of the castle, built hy his younger brother, 
I )avkl 1 ., continued to be known as David’s Tower till its destruc- 
tion in the siege of 1572. Soon after his accession to the Scottish 
throne David 1 . founded the abbey of Hol\'rood (1128), which 
from an early date rcciMved the court as its guests. But notwith- 
standing the attractions of the abbey and the neighbouring chase*, 
the royal palace continued lor centuries to be witliin the fortress, 
and there both the (Celtic and Stuart kings frequently resided. 
Edinburgh w\as long an exposed frontier town within a territory 
only ceded to Malcolm IL about 1020; and even under the 
earlier Stuart kings it w^as still regarded as a border .stronghold. 
Hence, though the village of I 'anongate grew up beside llie abbey 
of David L, and Edinburgh was a plac:e of suflicient importance 
to 1)0 reckoned one of the four principal burghs as a judicatory 
for all commercial matters, nevertheless, even so late as 1450, 
when it became for the first time a walled town, it did not extend 
beyond the upper part of the ridge which slopes eastwards from 
the castle. So long, however, as its wall;^ formed the boundary, 
and space therefore was limited, the citizens had to provide 
house-room by building dwellings of many storeys. 'I'hese tall 
tenements on both sides of what is now High Street and Canon- 
gate are still a prominent characteristic f)f tlie Old 'fown. The 
streets were mostly very narrow, the main strcf^t from the castle 
to Ilolyrood Palace and the Cowgale alone pennilting the passage 
of wheeled carriages. In the narrow ” wynds ” the nohiJity and 
gentry paid their visits in sedan chairs, and proceeded in full 
dress to the assemblies and balls, which were conducted with 
aristocratic exclusiveness in an allt*y on the south side of High 
Street, called the Assembly ('lose, and in the assembly rooms 
in the West Bow. Beyond the walls lay the burghs of ( alton, 
Easter and Wester Portsburgh, the villages of St Cuthbert ’s, 
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Alou trie’s Hill, Broughton, Canonmills,Silvermills and Deanhaugh 
— all successively swallowed up in the extension of the modem 
city. The seaport of Leith, though a distinct burgh, governed 
by its own magistrates, and electing its own representative to 
parliament, has also on its southern side become practically 
united to its great neighbour. 

'rhe other three royal burghs associated with Edinburgh were 
Stirling, Roxburgli and Berwick ; and their enactments form 
the earliest existing collected body of Scots law. The dctemiimi- 
tion of Edinburgh as the national capital, and as the most fre- 
quent scene of parliamentary assemblies, dales from the death of 
James 1 . In 1431). Of the thirteen parliaments summoned by 
that sovereign, only one, the last, was hekl a1 Edinl)urgh, but his 
assassination in the Blackfriars’ monastery at Perth Ictl to the 
abrupt transfer of the court and capital from ll\e Tay to the 
Eorth. The coronation of James II. was celebrated in Holy rood 
Abbey instead of at Scone, and the widowed queen took up 
iier residence, with the young king, in the castle. Of fourteen 
parliaments suipmoned during this reign, only one was held at 
Perth, five met at Stirling and the rest at lulinburgh ; and, 
notwithstanding the favour shown for Stirling as a royal residence 
in the following reign, everj^ one of the parliaments of James III. 
was held at Edinlnirgh. James II. conferred on the city various 
privileges relating to the holding of fairs juid markets, and th(; 
levying of customs ; and by a royal charter of 1452 he gave it 
pre-eminence over the other burghs. Further immunities and 
privileges wore granted by James III. ; and by a precept of 
1482, known as the Golden Charter, he bestowed on the provost 
and magistrates the hereditary office of sheriff, with power to 
hold courts, to levy fines, and to impose duties on all merchandise 
landed at the port of Leith. Those privileges were renewed 
and extended by various sovereigns, and especially by a general 
charter granted by James VI. in 1603. 

James 111 . was a great builder, and, in the prosperous era 
which followed his son’s accession to the throne, the town reached 
the open valley to the south, with the Cowgate as its chief 
thoroughfare. But the death of James IV. in 1513, along with 
other disastrous results of the battle of Flodden, brought this 
era of prosperity to an abrupt close. The citizens hastened to 
construct a second line of wall, enclosing the Cowgate and the 
heights beyond, since occupied by Greyfriars churches and 
Heriot’s hospital, but still excluding the Canongate, as pertaining 
to the abbey of Holy rood. In the i6th century the movements 
connected with John Knox and Mary, queen of Scots, made 
Edinburgh a castle of much activity. With tlie departure, 
however, of the sixth James to fill the English throne in 1603, 
the town lost for a long period its influence and prestige. Matters 
were not bettered by the Act of Union signed in a cellar in High 
Street in 1707, amidst the execrations of the people, and it was 
not till the hopes of the Jacobites were blasted at Culloden (1746) 
tlmt the townsfolk began to accept the inevitable. This epoch, 
when grass grew even in High Street, long lingered in the popular 
mcmoiy as the “ dark age.” 

By the accession of George III. (1760). Edinburgh showed 
signs of revived enterprise. In 1763 the first North Bridge, con* 
nccting the Old Town with the sloping ground on which after- 
wards stood the Register House and the theatre in Shakespeare 
Square, was opened ; a little later the Nor’ Loch was partially 
drained, and the budging of the Cowgate in 1785 encouraged 
expansion southwards. Towards the end of the i8th centuiy 
the New Town began to take shape on the grand, if formal, 
lines which had been planned by James Craig (d. 1795), the 
ardiitect, nephew' of tlie poet Thomson, and the erection of 
Regent Bridge in Waterloo Place (formally opened in 1819 on 
the occasion of the visit of Prince Leopold, afterwards king of 
the Belgians) gave access to Calton Hill. I’hc creation of Princes 
Street, one of the most beautiful thoroughfares in tlie world, 
led to further improvement. The earth and debris from the 
excavation of the sites for the houses in this and adjoining 
streets had been “ dumped ” in the centre of the drained Nor' 
I^ch. This unsightly mass of rubbish lay for a while as an eye- 
sore, until the happy thought arose of converting it into a broad 


way joining the new road at Hanover Street with the Old Tow'n 
at the Lawnrnarket. Upon this street, which divides Princes 
Street and its gardens into cast and west, and which received 
the title of the Mound, were erected tlie National Gallery and 
the Royal Institution. Speaking generally, the New Town was 
resorted to by professional men— law'vers, doctors and urtists, — 
and in its prineijjal streets will be found the head offices of the 
leading banks and insurance offices, all lodged in buildings of 
remarkable architectural pretensions. The (Commercial, the 
Union and the Clydesdale hanks are in George Street, the 
National Bank of Scotland, the Royal Bank of Scotland, and 
the British Linen Company’s Bank are in St Andrew Square ; 
the Bank of Scotland is at the head of the Mound. The extensive 
building operations engaged in by the town council in the early 
part of the 19th century^ resulted in the insolvency of the cily 

1^3.3- "Lhe property of the corporation was valued at £271,658 
gainst a debt of £425,195, which was compounded for by tlie 
issue of 3 % annuity bonds— the loss to the creditors amounting 
to 25 % of their claims. 

Meanwhile the progress of letters, science and learning 
manifested the recovery of the city. The names of Knox 
(d. 1572), Buchanan (1582), Alexander Montgomery (1605), 
Drummond of Hawthornden (1649), Allan Ramsay (1757), 
Smollett (1771), Fergusson (1774), and Burns (1796), carried on 
the literary associations of the Scottish capital nearly to the 
close ol the 18th century, when various causes combined to give 
them new significance and value. The university was served by 
a body of teachers and investigators who w'on for it a prominent 
position among European schools. Then succeeded the era of 
Scott’s Marmton and 7 'he Lady of Ihe Lake, followed by the 
Waverley novels and the foundation of Blachvood's Magazine 
and tlie Edinburgh Revieic. 

Modern conditions have changed the character of Edinburgh 
society. In Scott’s earh^ days a journey to T-ondon was beset 
with difficulties and even dangers ; but railways have now 
brought it within a few hours’ distance, and Scottish artists and 
literary men are tempted to seek a wider field. Nevertheless, 
the influence of the past survives in many ways. Edinburgh 
is not markedly a manufacturing city, but preserves its character 
as the Scottish capital. 

Autiiortttks. — J ames Grant. Old and New Edinburgh (Tendon, 
i88c> ut st-q.) ; W. Maithind. History of Edinburgh (1753) ; Hugo 
Arnot, History of Edinburgh (1789) ; B. Chambers, iradiiions of 
Edinburgh (1H24) ; D. Wilson, Memorials of Edinburgh in the Olden 
Time (i84C»-i848) ; O. Smoalon, Edinburgh and its Story (1^04). 
The Municipal Buildings of Edinburgh, by Robert Miller, Lord Dean 
of Guild. ])rinted by order of llie town council (Edinburgh, i8t>5) ; 
Royml Edinburgh, by Airs Oliphant, illustrations by Sir Gcoige Reid, 
R.S.A. (London. 1890). 

EDINBURGHSHIRE, or Midlothian, a county of Scotland, 
bounded N. by the Firth of Forth, E. by the shires of Haddington, 
or East Lothian, and Berwick, S.E. by Roxbuighshire, S. by 
Selkirkshire, Peeble.sshire and I-anarkshire, S.W. by Lanarkshire, 
and W. by Linlithgowshire or West Lothian. Its area is 234,339 
acres or 3662 sq. m. The island of (ramond belongs to the 
county. There are no mountains, but the Pentland Hills 
advance boldly from the south-west to within 5 m. of the sea. 
The loftiest summits are Scald T-aw' (1898 ft.), (lamethy (1881), 
West and East Cairn Hill (1844 and 1839), and West Kip (1806). 
They are generally of rounded form, and covered with heath or 
grass. The Aloorfoot Hills, in the south-east, are a continuation 
of the Lammermuirs, and attain in Blackhope Scar a height of 
2136 ft. Of more or less isolated eminences there are the Braid 
Hills (6q8 ft.) Blackford Hill (500), Arthur’s Seat (822), Cor- 
storphinc Hill (500) — all practically within Edinburgh— and 
Dalmahoy Craig (800), 7 m. south-west of the city. Of the 
rivers the Gala rises on the south-east of the Moorfoot Hills and 
flows south to join the Tweed, and the Tyne after a course of 
7 m. passes into Haddingtonshire. All the others flow into the 
Firth of Forth. Of these the Esk, which is the longest, drains 
the district between the Pentlands and the Moorfoot Hills, and 
empties into the sea at Musselburgh. Tlie southern branch has 
its source near Blackhop)e Scar, receives on its right Gore Water 



EDINBURGHSHIRE 


94S 


and, on its left, Dalhousie Burn, and flows past Newbattle Abbey ; 
the northern rises in the Pentlands, and proceeds through much 
picturesque sccnerj^ past Penicuik, Roslin, Hawthornden and 
Lasswade ; the two streams uniting within the grounds of 
Dalkeith Palace. Braid Burn from Capelaw Hill passes between 
the Braid Hills and Blackford Hill, and reaches the sea at Porto- 
bello. The Water of Leith, with its head streams on tl\e western 
slope of the Pentlands, flows past Balerno, Currie, Juniper Cireen, 
Colinton, Edinburgh and Leith. 'I'he Almond, rising in T^nark- 
.shire, and its right-hand tributar)', Brcich Water, form the 
boundary between Midlothian and Linlithgowshire. Several 
of these streams, especially the Esk and the Water of Leith, 
furnish rn uch water power. The only loch is that at Duddingston, 
but there are several large reservoirs connected with the water 
supply of Edinburgh. Cobbinshaw reservoir, situated at the 
head of Bog Burn, a tributary of the Almond, is used for the 
supply of the Union Canal connecting the Forth with the Clyde. 

Geology . — The southern ])ortioii of the county, cinlinicin^ flic 
Moorfooi Hills and a lan»i^ j)arl of the catchment basin of the Gala 
Water, lies within tin? Siliiriaii tableland of the south of Scotland. 
From Bowland northwards to Crookston in the Gala valley tin* 
Silurian strata are mainly of I'arannon ago and consist of greywiickes. 
grits, flags and shales, with thin dark s«>anis whicii yield graptolites 
sparingly. To the north of this area, older sediments, comj>rising 
Arenig cherts, black shales, greywackes and grits of l.landeilo and 
Caradoc age, rise from underneath the Tarannon strata and spn^ad 
over the hills north to the margin of the tableland. In some of the 
folds of Arenig cherts diabasi; lavas at)pear, wliich occupy small 
h.'iiticnlar areas. All the Silurian strata ate repeated by folds 
striking north-east and sonth-wesl and fretpiently di]i]>ing in tme 
direction, to the north-west tis in the Gala valley. North of the 
Silurian tabhrland and within the area occupied by the youngjjr 
palaeozoic rocks of the Pentland Hills, there are various iiiliers of 
Upper Silurian strata. These isolated patdios occur (i) in the Xorlli 
Esk section. (2) at T.oganlee res(?rvoir, (j) near Bayelaw ('astic, and 
(4) in Bavelaw Burn. 'I he section in the North Esk is by far Ihe 
most complete, as the strata embrace Weiilock, l.iullow and l>own- 
tonian rocks with a north-east strike similar to tliat of the Iieds in the 
Silurian tableland. The Wenlock rocks liavc yi(.*lded a rich suite of 
organic remains. In the P(?ntland Hills the fohled and denuded 
Silurian strata are covered nn conformably by Lower Old Red 
Sandstone rocks, comprising conglojntTates aTul r<*d stindstoiies, 
whicii are succeeded by a great volcanic seritis, the latter extending 
from the West Kip Hill to the Braid 1 lills. The jiebbles of the basal 
conglomerates are derived chiefly from the Jinderlying platfonii of 
greywackes and shales and from the Ra<holarian clnu ts and volcanic 
rocks in the tableland to the .soutli. 'J'he coiiteniporaneoiis igneous 
rocks include olivirnr liasalts, andesites. Irachyies, rhyoliftrs aii<l luffs, 
wliich arti pierced by the niicrogranite of tlur Black Hill and by 
several vents filled with agglomerate, as near Svvaiiston. 

The Upper Old Red Sandstone rests nnconforinably on all older 
formations. I'he red sandstones and conistones ol this division form 
the Cairn Hills, and arc traceable north- eastwards along the north- 
west slope of the I’entland Hills towards the Clubbiedean reservoir, 
where they arc overlapped by Carboniferous strata. They occupy 
the south part of tlie cif y of Ediniiurgh, they occur in the lower slop** 
of Salisbury Crags, and south by Craigmillar and Liberton towards 
Mortonhall. Receiilly the liorizon of these betls hiis be<?n prove*! 
by the di.scovcry of fish remains {1Iolof>tyihins), a zonal form of the 
TJj^per Old Red Sandstone. The remainder of the county embracing 
the fertile low ground west of the city of Edinburgh and along the 
basin of the Esk is occupied by C'arboniferons strata and various 
igneous rocks as.sociated with that formation. Tlic I’entlaml Hilh, 
formed of older Palaeozoic deposits, appear as a proinin*‘nl ridge, 
throwing ofl the Carboniferous beds to the north-west and soiitli- 
east. Tn the former direction only the Calciforous Sandstone series 
is represented, and in the latter all the. Carlioiiiferous divisions are 
well developed. The lowest subdivision ol tJie Calcilcrous Sandstone 
.series, consisting of sandstones, red and green .shales, marls and 
cement-stones, ap])ears in the ridge of tin; old part of the city lK tw<;en 
the Castle and Holyrood, in the Hunter's Bog and on the north-west 
side of the I'entland Hills. Intercalated in this series near the top, 
then; are inb^rbedded volcanic rocks, coniiirising olivine basalts. 
Jiiiigearitf^s. tuffs and agglomerates, which fonn consfiiciious fe.'iliin*s 
on Arthur’s Seat, on Calton Hill, at Craiglockhart an<l Corston Hill 
south of Mid Calder. Next in order conu> the Granton sandstones 
and Wardic shales, which arc? best seen on the shore at Granton. 
and cxU;iid up the Water of I..eith in tin? direction of C<»linton, w'hen* 
they are succeeded by the Hailes sandstone. 'I'lie ujiper jiortion of 
the Calcifcrons Sandstone series, overlying the Hailes sandstone, 
embraces the valuable oil-shah s, which giv'e rise to one of the chief 
industries of the Lothians. Rv?c.enUy, however, it ha.s been proved 
that sonic of tlic bands in the War* lie shales give a low yield of oil 
and sulphate of ammonia. Tin? oil-shale-lields in Ih*^ county lie 
liartly along its west margin from Mid Calder south to Brcich and 


also on the south-east side of the Pentland Hills between Straiton 
and Carlops along the west side of Hie Midlothian basin. From an 
economic ]>oiut of view the Midlothian coalfield is of special import- 
ance, the strata being arranged in a. s^mcline, the long axis of which 
trends iioii:h -north -east and south-south -west. In the centre of the 
basin lie the Coal-Measures covered by the barren red sandstone of 
Dalki'ith. ])robably on the same horizon as the red sandstones of 
Wemy.ss in h'ife (Middle Coal-Measures). The nii<ieilying Millstone 
Grit and Carboiiilerous Limestone series v;itli its nnddle-coal-bearing 
group rise from nmliTiieatli tlie Coal Measures, forming jiarallel bands 
curving round th*; basin. Along the we.st side of Ihe syncliiie. tlie 
strata dip at high angles to the south-easi, are sometimes vertical 
;ind **vcii in some cases invertei.1. while in the centre they become 
Hal and rise at gentle angles lowanls the east. The Coal Measures 
and the co.'il-bcaring grou]) ot tlu; Carboniferous Linieslom* series 
contain nunuTOus valuable coals and ironstones, and there still 
remains a large field for development. 'I'he intrnsi\c igntrous rocks 
forming prominent features in the county are divi.sil)le into two 
main groups, which are separate*! from each other by a considerable 
interval of time. The coarse agglomerate filling the old volcano on 
the top of Art loir’s Seat is associated with tin? eriijition of the volcanic 
rocks of Calciferons Sandstone age near Edinburgh. The fine grained 
basalt appearing as a ]>lug on I lie Castle Rock closely resembles the 
basalt on the lop of Arthur’s Seat, and is likewise of the same age. 
'i'he intrusive shei*ts of Salisbiny Crags and ('orstorphine Hill com- 
])osed of olivine-dolerite belong to the same general i>eriod. Jhit the 
quartz-dolerites represented by the Ralho sill are in all ])robability 
of late Carboiiilerous agi?. 

Climate and Agriculture. — Jn the hill count r\" the average 
rainfall is 37-4 in., hut on the coast only 28*4 in. The average 
temperature ranges from 38“ V. in January to in July, 

the mean for the year being 47*7. The ntirth-east and ea.slerly 
winds prevailing in spring arc, especially in Edinburgh and its 
vicinity, remarkable for their cold and blighting character. 
Excepting in the uplands, snow seldom lies long, but frosts 
sometimes occur at night as late as the lieginning of June, and 
severe enough to destroy the young shoots of seedling trees in 
nurseries. But the winter is often astonishingly mild. 'Hie 
common snowdrop (Galanthus nivalis) blo.s.soms as early as the 
25th of January, the kidney liverleaf {llepatica triloba) liy the 
31st of January and the rhododendron (A*, nobleanum) by the 
25th of February. On the shores of the Forth along the Almond 
and the ]<lsk, and on some of tlie richer flats, grain crops ripen 
eiirly ; 2 rn. nearer the hills tind 200 ft. higher the haiA'est is 
ten days later; and at 600 ft. still another week later. High 
farming is the rule in the three Lothians. All the area on which 
wheat can ho profitably grown is so occupied ; oals, however, 
is the predominant grain crop, though barley is also raised, 
'lurnips and poUiloes are the (;hief roots, and beans are gr«)wn 
to a limited c.xlent. A large area i.s occupied by pasture and 
.sown grasses, fallow land having practically disapjjeanxl. N(;ar 
Edinburgh sewage farming has been largely developed, 'riiere 
are 200 acres at Craigentinny between Restalrig and the Forth, 
besides smaller tracts under similar treatment at Loi^hend, Dairy 
and the Grange. The produce consists principally of natural 
grasses. Sheep and cattle raising is an important pursuit. In 
the neighbourhood of the cayatal dairy farming is conducted 
on an extensive scale. Horse breeding flourishes, several of the 
.studs being of excellent character, ('lydesdalcs predominating. 
Big-keeping has grown considerably and poultry-farming is 
carried on near Edinburgh. 'The nursery gardens are extensive, 
and, besides market gardening, which prospers near the capital, 
there are many orchards. 

Other Industries. — Though as a whole not a mining county, 
Midlothian po.ssesses some mineral wealth, ('o.d is extensively 
mined at various points on the North Esk, like Penicuik, 
I/oanhead, Bonnyrigg, Eskbank and at Gorebridge, Newbattle, 
Newbigging, Niddrie, Gilrnerton, Mid and West (alder. Iron- 
stone is obtained chiefly at La.sswadc and Penicuik and fire-clay 
oc'curs at various points, fn the vicinity of West (kilder there 
is a large amount of valuable oil-bearing shale. Limestone is of 
frequent ocenrnmee — at F.spcrston, (knisland, ('richton near 
Dalkeith, Burdiehouse, Gilm(?rton near Edinburgli, the Camps 
in Kirkn(‘wton parish, and at Muirieston and Leven Seat in tlHf 
.south-west. Free.stone is quarried at Oaigleith, Hailes, Kedhall 
and Oaigmillar. It is used for pavements and stairs, and for 
the great docks at Leith. Barnton Mount supplies large blocks 
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of whinstone, also used for docks and for fortifications ; the 
causeway stones for the streets of Edinbuijgh are mainly procured 
from the quarries at Ratho ; and a number of smaller quarries 
for the supply of road-material are scattered throughout the 
county. Owing no doubt to the growth of printing and publish- 
ing in the metropolis, the chief manufacturing industrj^ in Mid- 
lothian is paper-making. Most of the mills are extensive and 
equipped with the most modern processes and have an enormous 
yearly ouiput. The most important mills, some of them dating 
from the l)cginning of the i8th century, are situated on the 
North Ksk Ixitwecn Penicuik and Miisselbui^h, and on the 
South Esk at Newbattlc. At Balcrno, Currie, Colinton and 
elsewhere on the Water of I^ith there arc several mills, as well 
as near Mid (!alder and at Portobello. 'Fhe ancient vat-mill 
called Peggy’s Mill, at Crarnond, produces handmade papers, 
'rherc are carpet factories on the Esk at Roslin and at 
Lasswade. The manufacture of gunpowder is also carried on 
at Roslin, the works l>eing distributed in recesses on the E.sk. 
Iron foundries exist at Dalkeith, Westfield, Loanhead, Penicuik, 
Millerhill and in the suburbs of Edinburgh ; brick and tile works 
at Portobello, Millerhill, Newbattlc, Bonnyrigg and Rosewell ; 
and candle works at Dalkeith and Loanhead. Leather also is 
tanned at hLdinburgh and Dalkeith. The shipping trade is 
concentrated at Leith and Granton, and Newhaven is still an 
important fishery centre, w'hile there are also fleets at Fisherrow 
and Granton. 

Population and Covernment, Tl\c population in 1S91 was 

434,276, and in 1901 488,796, of whom 5765 spoke both Gaelic 
and Knglish, and 75 Gaelic only. 'Ihe chief towns, besides 
Edinburgh, the capital (pop. in 1901, 316,837), arc Bonnyrigg 
(1924), Dalkeith (6812), Leith (77,439), Loanhead (3071), 
Mussellmvgh (11,711), Newton Grange (24,06), Penicuik (3574).* 
and West flakier (2652). The county forms a single parlia- 
mentary constituency, exclusive of Edinburgli city and Leith 
burghs. It has been divided by the county council into four 
county distii(.as (Calder, (iala Water, Lasswade, Suburban) for 
the purposes of the .R<.»iids and Bridges Act 1878, and the Public 
Health Acts. The management of special districts formed for 
water supfdy, drainage and other sanitary* purposes is entrusted 
to sub-commi-t.t.eos appointed hy the res|X‘ctive district com- 
mittees. 'J’he grant under the Local Taxation (Customs and 
Excise) Act is administered by the Technical Iklucation Com- 
mittee appointed by the Council ; and, sulrject to the same 
authority, the Secondary Education Coininiltee pro\ddcs for the 
distribution of the grant under the Load Taxation (Scotland) Act. 
In respect of education the shire is under school-board jurisdiction 

History ami Antufuilies . — Crarnond was once a Roman seaport, 
and various olrjects of Roman art and workmanship have been 
di.scovcred in its vicinity and along the li.anks of the Almond, 
On several heights arc remains of early military works —the most 
irnportiint being that on Dalrnahoy Mill, Braidwood Ca.stle in 
the parish of Penicuik, and Castle (ireg on the Harlnirn estate in 
Mid Calder ]xirisli. Piets’ houses are found at Crichton Mains, 
at Borthwick ( astic, near Middleton TIousc and elscwliere, the 
first being especially interesting from the fact that some of the 
stones bear marks of Roman inasomy. There arc hut-circles 
and a fort on Kaimes Mill, near Ratho : a large tumulus, with 
three upright stones, at Old Liston ; a smaller tumulus at 
Newbatlle ; a cistvacn or stone Inirial chest at Carlowrie ; and 
standing stones at Eochend, at Comiston (the Caiy stone), and 
the “ Cat Stane ” near Kirkliston. Temple, on the South Esk, 
was at one time the chief scat of the Knights TempLirs in Scotland 
for whom David 1 . here built a church, now in ruins. 

The history of the county is almost identical with that of the 
capiUil. Traces of Celtic occupation arc obvious in such names 
as inveresk, Almond, Leith, Dairy, Dalrnahoy, Dalkeith and 
others ; though most of the villages, hamlets and castles received 
their present designation from Saxon possessors. Tlie termina- 
tion ton is very frequent. Following upon the withdrawal 
of the Romans the land was the scene of intertribal strife, but 
it was in a measure subdued by the Saxons and passed under the 
rule of the Northumbrian kings, who held it till 1020, when the 


Lothians were handed over to the Scottish king, Malcolm II. 
The people of the Lothians, however, stipulated that they were 
to retain their manners and customs, and in this way the south- 
eastern lowlands became the centre from which Anglo-Saxon 
and Norman civilization gradually spread throughout Scotland, 
and hence, too, was assured the pre-eminence of Edinburgh. 
Within the county lie the battlefields of Roslin, where (in 1303) 
the English suffered three reverses in one day ; Burghmuir, 
where the English were defeated by the earl of Moray in 1334 ; 
Pinkie near Inveresk, where (in 1547) the duke of Somerset 
inflicted heavy loss upon the Scots ; and Rullion Green, on the 
eastern slopes of the Pentlands, where (in 1666) the Covenanters 
were routed by the royal troops under General Dalziel. 

See James Grant, Old and yjew Edinburgh (London, 1880 et seq.) ; 
Miss Warrendcr, Walks near Edinburgh (Edinburgh. i8qo) ; j. C. 
Olipliant, Rambles round Edinburgh (Edinburgh. 1892) ; j. M. Bell, 
Castles of the Lothians (Edinburgli, 1893); W. Baird, Annals of 
Diidaingston and Portobello (Edinburgh, 1898) ; J. Gcddie, The 
Water of Leith (Edinburgh, 189O) ; R(;v. J. Dickson. Ruined Castles 
of Midlothian (Edinburgh, 1895) ; The Islands of the Earth (Edinburgh 
1899). 

EDISON, THOMAS ALVA (1847- ), American inventor, 

was born on the nth of Pebriiary 1847, Milan, Erie county, 
Ohio, of mixed Dutch and Scottish descent ; but his parents 
moved to Port Huron, Michigan, when he was seven years old. 
At the age of twelve he became a train news-boy on the railway 
to Detroit, and managed to gratify his jmiithful interest in 
chemist rj*^ by performing experiments while travelling. At 
fifteen he became a telegraph operator, and was employed in 
many cities in the United States and Canada, but frequently 
neglected his duties in order to carry on studies and experiments 
in electrical science. Before he was twenty -one he liad constructed 
an automatic repeater, by means of which a message could be 
transferred from one wire to another without the aid of an 
operator ; and he had also directed his attention to the problem 
of duplex telegraphy, of which he later invented a successful 
system. Tn .1869 Edison came to New York city, and soon 
afterwards became connected with the Gold «S£ Stock Company, 
lie invented an improved printing telegraph for stock quotations, 
for which he received $40,000. He then established a laboratory 
and factory in Newark, N.J., for further experiments and for 
the manufacture of his inventions. In 1876 he removed to 
Menlo Park, and later to West Orange, N.J., where he continued 
his experiments. Since then his name has been prominently associ- 
ated with all kinds of novelties in practical electricity. Among 
his principal inventions are his system of duplex telegraphy, 
which he later developed into quadruplex and sextuplex trans- 
mission ; liis carbon telephone transmitter ; the microtasimeter, 
for the detection of small variations in temperature ; the phono- 
graph, whicli records and reproduces all manner of sounds ; the 
cinematograph, which his improvements made practicable ; and 
his method of preparing carbon filaments for the incandescent 
electric lamp. In 1878 Edison was made a chevalier of the 
Legion of Honour by the French government. 

EDMONTON, the capital city of the province of Alberta, 
Canada, which was constituted in 1905. Pop. (1901) 2652 ; 
(1906) 11,167. It is picturesquely situated on the north bank 
of the North Saskatchewan river in 113° 37' W. and 53° 32' N. 
It is on a high tableland which rises 200 ft. above the river, and 
overlooks the thickly wooded valley of the North Saskatcliewan 
river — ^at this point a mile in width, the river itself being one- 
eighth of a mile wide. Directly opposite Edmonton on the 
south bank of the river stands Strathcona, a town with a popula- 
tion of 2927. The streets of Edmonton arc wide and laid out in 
rectangular form. Its excellent drainage makes street grading 
an easy matter. In 1896 it was scarcely a village ; in 1901 it 
assumed some importance, but three-quarters of the city were 
built between 1901 and 1906. Its choice as capital in 1905 gave 
it a great impetus. The buildings, largely of brick, give a 
substantial appearance to the place. The public school buildings, 
high school and Alberta College are attractive. ITie church 
buildings, many in number, include several architecturally 
beautiful. Three well planned and commodious hospital 
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buildings represent the benevolent work of the community. The j benefices. He not infrequently retired for solitude to Reading 
banks and the wholesale warehouses are well Iniilt, and many | Abl^y ; it is proliable that he would have Ixjcomc a monk if 
beautiful private residences arc worthy of note. Its growth may : that profession had affordt^d more scope for his gifts as a preacher 
be realized from the fact that during a part of 1906, $806,015 ‘ and expositor. As his fame increased lie became alarmed by 
worth of building permits were granted ; the customs receipts, the temptations which it thn^w in his way. He ceased to lecture 
i 57>994 in 1905, grew to $104,416 in 1906 ; the mail parcels in Oxford, and about 1222 accepted, at the invitation of Bishop 
handled increa.sed from 6800 to 12,079 ; and the express |xirceis ; Richard Poore, the treasurership of Salisbury cathedral. Little 
handled from 1277 to 2347. Edmonton is the depot of the fur . is known of his life for the next ten ycarK. But he attracted 
traders for the great region on the north and west. The Hudson's the notice of the Roman court, and was appointed in 1227 to 
Bay Company has great interest in Edmonton, but is vigorously preach the Crusade in England ; he formed a friendship with 
opposed by a strong French firm, Revillon Freres of Paris. Ella, counte.ss of Salisbury, and her husband, William Longsword, 
These two companies have their posts wide spread over the and he won general admiration by his works of charity and the 
north country. The city, being incorporated, is governed by a austerity of his life. 

mayor and a board of aldermen. It operates its own water In 1233 he was elected archbishop of Cnnterlniry at the express 
service, electric light plant, and telephone system. Its schools suggestion of Gregory IX., after the monks of (aiilerbur)* had 
are managed by an elected public .school board. in vain suggested tliree other candidates for the pope’s approval. 

Edmonton was liegun as a post of the North West Company F.dmund at once leaped into iirominence by tlie outspoke.n 
about the year 1778. Early in the 19th century the Hudson’s manner in which he n;buked the king for following the advice 
Bay Company also established a fort at this point. On the of foreign favourites. In common with the baronial opj)osition 
union of the two companies under the name of the latter. Fort he treated llenrv HI. as responsible for the tragic fate of kirh:ir(l 
J^dmonton .spning into new importance. It became a north- Marshal, earl of l\^mbroke, and threatened the king with ex- 
westem centre, and in its neighbourhood many employees of communication. The king bowed before the storm, dismissed 
the fur company, both Scottish and French, took up land as the foreign counsellors, nnule peace with Marshal's adlievents, 
settlers. As freighters for the Hudson’s Bay Company many j and was publicly reconciled with the barons. Jhit tlic n< w 
of these settlers made, with their ox or ]ion\' carts, the long j rnini.sters were as unpopular as the old ; nor was the archbishop 
journey over the natural prairie roiuls to Fort Garry, fording j allowed that political influence which he claimed in \irtue of his 
or swimming the streams, carrying furs for a thousand miles or j office. It was wnTh the object of emancipating himsiif fre^rn 
more on the eastern trip, and returning brought loiids of i J^dimmd’s control that the king asked the pope to send him a 
merchandise for the company. Its inacce.ssibiJity made the i legate (1236). On the arrival of Cardinal Olho (1237) the arch - 
Edmonton settlement grow very slowly, so that its great ! liishop found himself thwarted anti insulted at evciy point, 
increase in population belongs to the period sulxsoqucnt to 1896. j The marriage between Simon de Monlforl and the liincess 
EDMONTON, an urban district in the Enfield parliamentary ! Elcjinor, wiiich Edmund had prt>nounced invalid, was raliniul 
division of Middlesex, England, suburban to London, 7.J m. N, ! at Rome upon appeal. The king and ItJgato upheld the monks 
of London Bridge, on the Old North Road, on the w'cst side of of Ointerbiny in their opposition to the ar('hl)ishf)])'s aiilhoiity. 
th(^ Lea Valley. Poj). (1891) 25,381 ; (1901) 46,8<)t). There are On all public occasions the legate took pnfcedcnce of the arcli- 
nurnerous factories in the valley, and Edmonton consists largely bishop. By the advice of his sufiragans ICdmund laid a protest 
of the cottages of artisans, 'riic church of All Sainl.< has been before the king, and excommunicated in general U;rins ail who 
extensively restored, but retains part of the ancient fabric of hud infringed the liberties of C'anterbnry. These measures led 
Perpendicular and earlier date. It contains brassejs of interest, to no result ; nor could tlu^ pope be moved to reviTse the legate’s 
and in the churchyard is the memorial of Charles Ijimb, who | decisions. Edmund coMiplji.ined that the disi'ipline of the 
lived and died (1834) at Julmonton, and his sister. C‘ow-per and national church was ruined hy this contlict of powers, and liegan 
Keats were also resirlcnts, and the Bell Inn is famed through to ineilitatei retiring. He was confirmed in this int(‘-ntion by the 
Cowper's poem John G/lfnn. papal encroachments of the? year 12 |o, w'hen the ICngiish clergy 

EDMUND, SAINT [Ehivittni) Rich] (d. J240), Engli.sh saint were required to pay a subsidy of a fifth for the war against 
and archbishop of (anterbiir}", was born at Abingdon, near Frederick IL, and simultaneously three liundred Ronians were 
Oxford, about 1175. His father w’as a merchant of that town “piovided ’’ with English benefices in return for their political 
whoretired,withhis wife's consent, to the monaslciy of Eyiisham, services to the Holy See. Ednuinci withdrew to Pontigny in 
leaving in her liands the education of their family. Her name was ! tlic .summer of i2.|o. A little later the state of his health f-om- 
Mabel ; she was a devout woman who lived an ascetic life and pellcd him to seek the cooler air of Soissy (near l^rovins). Here 
encouraged her children to do the .same. Both her daughters he died on the i6th of Novemlicr 1240. 

took the veil ; three of her sons served the church in different His canonizat ion was at once demanded by his admirers, and 
capacitie.s. Edmund, her first-boni, began his educxition in a only delayed (till 1247) througli the opposition of Henry Hi. The 
grammar school at Oxford. Of weak health and a contemplative honour was well de.served. He is one of tlie most .saintly and 
disposition, he showed, from his earliest years, a n^markable attractive figures in the history of the English church. It was 
taste for learning and religious exercises. He saw visions while his misfortune to be placed at the head of Hie national hierarchy 
still at school, and at the age of twelve took a \'ow of perpetual in a crisis for which he luid not Ix cn prepared by practical 
cliastity in the Virgin's church at Oxford. I-ater he was sent, ! training or experience. As archliishop he showed no great 
with his brother Robert, to study the liberal arts at Paris. His 1 capacity or force of character; hut the jiurity of his motives 


mother’s death and family affairs recalled him for a time to 
England ; but he afterwards graduated at Paris. For six years 
he lectured in the lilxiral arts, partly in Paris and partly in 
Oxford ; his career as an Oxford teaclier commenced Ixdore 
1205, and is noteworthy for the fact that he was the first who 
lectured there on Aristotle. He then returned to Paris for a 
course of theological studies, and rapidly made him.self proficient 
in that branch of learning. 

After spending a year in retirement with the Augustinian canons 
of Merton (Surrey) he became a theological lecturer in Oxford. 
In this capacity he gained some reputation, and it is related 
llmt his audience were often moved to tears by his eloquence. 
He spent the fees which he received in charity, and refused to 
spend upon him.sclf the revenues which he derived from several 


and the loftinc.ss of his ideals commaridcf* universal respect. 

Sc?c the* l.ife ])rinte(l by Mart cue? and i^iiraiid in tiie 7 'hesaitrus 
novus anerdotorum (1717). Otlitrr lives of importance exist in 
manuscript at tlie British Museum, in the Camhriclge University 
library and in that of St John's College, (’anil u'idge. Tholast-nanu’d 
is printed !>y W. Walhu:e in the appendix to his Life of St Edmund 
(*^93)- An account of the manuscrijit lives and many extracts 
translated) will be found in the Rc?v. 13. Ward’s St Edmund (1903). 
See also St Edmund of Abingdon (1808). by the Baroness l^•lla^'icini ; 
and the English Ifistoncal Reviciv, xxii. pp. 84 ff. HI. W. ('. D.) 

EDMUND, king of East Anglia (r. 840 870), succeeded to 
the East Anglian throne in 855 while he was yet but a boy. 
According to Abbo, followed by Florence of Worcester, he was 
“ cx antiqtwrwn Saxonum prosapia^^ which would seem to mean 
that he was of foreign origin and that he belonged to the Old 
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Siixons of the continent. 'I'his very doubtful tradition was 
expanded later into a fuller legend which spoke of his Old Saxon 
parentage, his birth at Nuremlierg, his norninatiem as successor 
to OfTa, king of East Anglia, and his landing at Hiinstiinton to 
claim his kingdom. 11 is coronation took place in the next year 
at “ Duma ” (t.e, probably Bures St Mary, Suffolk), which was 
then the royal ca])ital. 

Of the life of St l^dmund during the next fourteen years 
we know notiiing. In the year 870 the Danes, who had l^een 
wintering at V'ork, marched through Mercia into East Anglia 
: nd took up their (juarters at Thetiord. Edward engaged them 
liercely in bat tle, but the l!)anes under their leaders I’bba and 
Ingiiar were victorious and remained in possession of the field 
of battle. The king himself was slain, whether on the actual 
field of battle or in later martyrdom is not certain, but the widely 
current version of the story which makes him fall a martyr to 
the Danish arrows when he had refused to renounce his faith or 
hold his kingdom as a vassal from the heathen overlords, may 
very probably be true. 'I’he story is a ver>' old one, and according 
to Abbo of Fleury (945-1004), St Edmund’s earliest biographer, 
it was told him by Dunstan, wlio heard it from the lips of 
Edmund’s own standard-bearer. This is chronologically just 
possible, but that is all. 'I'lie battle was fought at TIoxne, some 
20 m. south-east of Thetford, and the king’s body was ultimately 
interred at Beadoricesworth, the modern Bury St ICdmimds. 
The shrine of Edmund soon became one of the most famous in 
England and the reputation of the saint was European. The 
date of his canonization is unknown, hut churches dedicated to 
his memory are found all over England. 

Sec Asu'i's TJfe of Alfn\d, c<l. \V. .11. Slovouson ; Annals of St 
Neats Saxon Chronicle; Menuniats of Si luUnund’s Abbey (Bolls 
Series), including the Passio Snneti Hdmtmdi of Abl>o of Fleury I 
juid tlie Corolla Sanvti Kadmnndi, edited by I.ord Francis Hervoy 
(1907). ' (A. iMw.) ' 

EDMUND I,, king of the English (d. 946), was the son of 
Eadgifu, third wife of k:dward the Idder, and half-brother to 
his predecessor iEthelstan. He succeeded to the throne in 940, 
but had already played an active part in the previous reign, 
especially when ho fought by the side of his half-brother in the 
great battle of Brunanburh. 

In the first year of his reign Edmund had trouble with Olaf 
or Anlaf Sihtricsson, called (\iaran. Tlie latter h.ad just crossed 
from Ireland and liad been chosen king l)y the Xorthumhrians, 
who threw off their allegiance to kklmund. Anlaf took ^’ork, 
besieged Northampton and destroyed 'lamworth, but was met 
by i'.dmund at Leicester. 'I’lie enemy escaped, but a peaceful 
settlement was made by the good ofiices of Odo of Canterbury 
and Wulfstan of York. Simeon of Durham states that a division 
(»f the kingdom was now made, whereby Edmund took luigland 
.soutli of Walling Street and Anlaf the rest. This division seems 
incredible, especially in face of tlie poem inserted in the chronicle 
{sub anno 942). There can be little doubt tluit the story" told 
there of thie reconquest of Northern Mercia by Edmund refers 
to the compact with Anlaf, made as a result of the campaign, 
and il is probable that Simeon’s stjitement is a wide exaggeration, 
due in part at least to a confused reminiscence of the earlier pact 
Iwtwccn Alfred and Cuthnim. All Mercia south of a line from 
pore (near Sheffield), through Whitwell to the Humber, was now 
in I'.dmund’s hands^ and the five Danish boroughs, which liad 
for some time been exposed to raids from the Norwegian kings 
of Northumbria, were now freed from that fear. The peace was 
confirmed by the baptism of Kings Anlaf and Rjcgenald, Edmund 
standing as sponsor, !mt in 944 or 945 the peace was broken and 
Edmund expelled Anlaf and Ra^genald from Northumbria. 

In 945 F’dmund ravaged Strathclyde, and entrusted it all to 
Malcolm, king of Scotland, “ on condition that he .should be his 
fellow-worker by sea and land,” the object of this policy l>eing 
apparently to detach the king of Scots from any possible con- 
federacy such as had been formed in 937. 

f)n the 26th of May 046 Edmund’s brief but energetic reign 
ciinie to a tragic conclusion when he was slabiwd at the royal 
villa of Piicklechurch, in Cilouccstershire, by an exiled robber 
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named Liofa, who had returned to the court unbidden. Edmund, 
the “ deed -doer ” as the chronicle calls him, “ Edmundiis 
magnificus ” as Florence of Worcester describes him, perliaps 
translating the Saxon epithet, was buried at (ilastonbury', an 
abbey which he had entrusted in 943 to the famous Duns I an. 

Edmund was twice married ; first to /Elfgifu, the mother of 
Eadwig and Edgar ; second to iEthclflacl “set Damerhame ” 
{t.e. of Damerham, Co. Wilts). ,<Elfgifii died in 944, according 
to Ethelwerd. 

Chronicle (cd. Earle and PlumnuM, 
Oxford) ; Simeon of Durham (Rolls Series) : A. S. Lavfs, cd. Liolx^r 
maim, pp. 184-191 ; Birch, Cartularium Saxonicum. Nos. 74 .*> 817 : 
Dictionary of National Iliofiraphy, s.v. (A. Mw.) 

EDMUND, or Eadmund {c. 9801016), called Ironsidk, king 
of the English, was the son of ,®lhelred 11 . by his first wife 
iElfgifu. When Canute invaded England in 1015, Edmund 
sought to resist him, but, paralysed by the treacheiy and deser- 
tion of the ealdorman Edric, he could do nothing, and Wessex 
submitted to the Danish king. Next year Canute and Edric 
together harried Mercia, while P 2 dmund with infinite difficulty 
gathered an army. Returning into Northumbria, he in his turn 
harried the districts which had submitted to the invader, but a 
march northward by Canute brought about the speedy sub- 
mission of Northumbria and the return of Edmund to London. 
The death of ^Ethelred on the 23rd of April 1016 was followed 
by a double election to the English crow"n. The citizens of 
London and those members of the Witan who were present in the 
city chose Edmund, the rest of the Witan meeting at South- 
ampton elected Canute. In the warfare wffiich ensued Edmund 
foiiglit at the severest disadvantage, for his antiics dispersed 
after every" engagement, whatever its issue. Canute at once 
fiercely besieged London, but the citizens successfully resisted 
all attacks. Edmund meanwhile marched through Wessex 
and received its submission. At Pen in Somersetshire he engaged 
the Danes and defeated them. Canute now raised the siege of 
London and soon afterwards encountered Edmund at Shcrslon 
in Wiltshire. The battle was indecisive, but Canute marched 
back to London and left Edmund in possession of Wessex. 
Edmund hastened after him and relieved London, which he had 
again besieged. He defeated the Danes at Brentford and again 
at Otford, and drove them into Sheppey. He was now joined 
bv Edric, in conjunction with whom he followed the Danes into 
Es.sex, overtaking them at Assandun (or Ashington). In the 
battle which ensued P)dric again played the traitor, and the 
English were routed with terrible slaughter. Edmund retired 
into Glouccstersliire, whither he was followed by Canute. Me 
himself was anxious to continue the struggle, but Edric and the 
Witan persuaded him to accept a reconciliation. At Olney 
the two rivals swore friendship, and a division of the kingdom 
was effected — Canute taking the north, Edmund the south. 
Soon afterwards Edmund died (30th of November ioi6), prob- 
ably from natural causes, though later historians hint at foul 
pkiy. ... S. P.*) 

EDMUND, king of Sicily and earl of Lancaster (1245-1296), 
was the second son of Henry" III. of England by Eleanor of 
Provence. At ten years of age Edmund was invested by Pope 
Alexander IV. with the kingdom of Sicily (April 1255); the 
pecuniary" obligations which Henry III. undertook on his son’s 
behalf were not the least among the causes which led to the 
Provisions of Oxford and the Barons’ War. Alexander annulled 
his grant in 1258, but still pressed Henry for the discharge of 
unpaid arrears of subsidies. In 1265, after Montfort’s fall, 
Edmund received the earldom of Leicester, and two years later 
was created earl of Lanca.ster. He joined the crusade of his elder 
brother, the Lord Fldward (1271-1272); and Edward, on his 
accession, found in Edmund a loval supporter. In 1275, I''’® 
y"ears after the death of his first wife, Aveline de Fortibus, 
Edmund married Blanche of Artois, the widow of Henry III. 
of Navarre and (’hampagne. Although the county" of Champagne 
had descended to his wife’s infant daughter, Joan, Edmund 
as.sumed the title “ Count Palatine of Champagne and Brie,” 
and is described in the English patent rolls as earl of I^caster 
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and Qiampagnc. Until 1284 he held, in his wife's right, the 
custody of Champagne. This he was compelled to renounce upon 
the marriage of Joan to Philip the Fair, the heir to the crown 
of France. But he retained the possession of his wife’s dower- 
lands in Champagne, and is described in an official document 
of Champagne so late as the year 1287, as “ the Count Edmund.” 
He was employed by his brother as a mediator with Philip the 
Fair in 1293-1294. Wlicn Philip’s court pronounced that the 
king of England had forfeited Gascony, Edmund renounced his 
homage to Philip and withdrew with his wife to England. He 
was appointed lieutenant of Gascony in 1296, but died in the 
same year, leaving a son Thomas to succeed him in his English 
possessions. 

^ See “ Edmund, Earl of Lancaster,” by \V. E. Rhodes, in the 
English Historical Review, vol. x. pp. 19, 209. 

EDMUNDS, GEORGE FRANKLIN (1828 - ), American 

lawyer and political leader, was born in Richmond, Vermont, 
on the I St of February 1828. He began the practice of law in 
1849. was a member of the Vennont House of Representa- 
tives in 1854, 1855, 1858 and 1859, acting for the last two 

years as speaker, and w’as a member and president pro lent. 
of the state senate in 1861*1862. In 1866 he became a member, 
as a Republican, of the United States Senate, whore he remained 
until 1891, when he resigned in order to have more time for the 
practice of his profession. He took an active part in the attemjit 
to impeach President Johnson. lie was influential in providing 
for the electoral commission to decide the disputed presidential 
election of 1876, and became one of tlie commissioners. In 
tlie national Republican nominating conventions of 1880 and 
1884 he was a candidate for the presidential nomination. From 
1882 to 1885 he was president pro tern, of the Senate. As senator 
he was conspicuous on account of his legal and parliamentary 
attainments, his industry and his liberal opinions. He was the 
author of the so-called Edmunds Act (22nd of March 1882) for 
the suppression of polygamy in Utah, and of the anti-trust law 
of 1 890, popularly known as the Sherman Act, 

EDOM, the district situated to the .south of Palestine, between 
the Dead Sea and the Gulf of ‘Akaba (Aelanitic Gulf), the 
inhabitants of which were regarded by the Israelites as a 
“ ijrothcr ” people (sec Esau). On the E. it touched Moab, 
the tril.)es of the great desert and the northern part of Arabia ; 
on the W. its boundaries were determined by the Sinaitic penin- 
sula, Eg)’^pt and Israel. Both Kadesh and Mt. Tlor (perhaps 
Jebel Madera) are represented as lying on its border (Niim. xx. 
16, 22), and the modern Wadi cl-Fikrch, in which the “ Scorpion 
pass ” was probably situated (Judg. i. 36 ; Num. xxxiv. 4), 
may have marked its limits from Jebel Madera north-west 
towards the southern extremity of the Dead Sea. Kadesh 
{^Ain Kadis), however, lies about 50 m. south of IJeersheba 
(the southern end of Israel as opposed to Dan in the north), and 
the precise Ixirders must always have been determined by 
political conditions : by the relations between Edom and its 
neighbours, Judah, the Philistine states, Moab, and the restless 
desert tribes with which Edom was always very closely allied. 

The northcni part of Edom became known by a separate name as 
Gebalene ((Jebal in l*s. Ixxxiii. 7), the motlern Jibai, ” mountain 
country.” Seir or Mt. Seir, a synonym for Edom, not to lx? confused 
with the Judaean locality (josh. xv. 10), has been identified with 
the modern eS-Sarah, the hilly region to the south of Petra ; though 
its use ])rol)ably varied in ancient times as much as that of Edom 
certainly did. Mt. !Hala^, apparently one of its offshoots (Josli. xi. 
ly, xii. 7). is of uncertain identification, nor can the exact position 
of Paran (probably desert of et~Tih) or Zin (Sin) bo prcci.sely deter- 
mined. The chief Edomite cities extended from north to south on 
or adjoining an important trade-route (see below) ; they include 
Bozrah (Buscire), Shobek, Petra (the capital), and MaSln ; farther 
to the .south lay the important seaports Ezion-Gcber (mod. 'Ain el- 
Ghudy&n, now 15 in. north of the head of the Aelanitic Gulf) and 
Eiath (whence the gulf derives its name). TV,tra {q.v.) is usually 
identified with the biblical Sola, unless this latter is to lx? placed at 
the .south end of the Dead Sea (judg. i. 36). The sites of Teman and 
Dedan, which also were closely associated with Edom ( Jer. xlix. 7 scq. ; 
Ez. XXV. 13), are uncertain. No doubt, as a general nde, tlie relations 
between Edomite.s and the ‘‘.sons of tlie ea.st ” (Ezek. xxv. 10; Job 
i. 3) and the ” kingdoms of Hazor ” (nomad states ; Jer. xlix. 28, 
33) varied considerably throughout the period of 0 . 1 *. history. 
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'Fhe land of Edom is unfruitful and forbidding, with the 
notable exception of fertile districts immediately south of the 
Dead Sea and along its eastern border. It was traversed by an 
important trade-route from Eiath (the junction for routes to 
Egypt and Arabia) which ran northwards by Ma'fin and Moab ; 
but cross-routes turned from Ma'an and Petra to Gaza or up 
the Ghor (south end of Dead Sea) to Hebron and Jcnisalem.' 
Thus Edom formed a prominent centre for traffic from Arabia 
and its seats of culture to Egypt, the Philistine towns, 
Palestine and the Syrian states, and it enjoyed a commercial 
importance which made it a significant factor in Palestinian 
histor^^ 

The earliest history of Edom is that of the sand-dwellers,” 
“ archers ” or Sliasu (perhaps “ marauders ”), who.se conflicts 
with ancient Eg>’-pt are not infrequently mentioned. The first 
clear reference is in the eighth year of Mineptah II. (close of 13th 
century n.c.), when a tribe of Shasu from Aduma received 
pennission to enter Egypt and feed their flocks.® A little more 
than a century later Rameses III. claims to have overthrown 
tlie Saaru among the tribes of the Shasu, and the identification 
of this name with Seir is usually recognized, although it is 
naturally uncertain whether the Edomites of Old Testament 
tradition are meant. According to the latter, the Edomites 
were a new race w'ho drove out the Horites from Ml. Seir. The 
designation suggests that these wTre “ cave-dwellers,” but 
although many caves and hollows have lieen found about Petra 
(and also in Palestine), this tradition probably “ serves only to 
express the idea entertained by later generations concerning their 
predecessors ” (Noldekc). 

Not only is Edom as a nation recognized as older than Israel, 
but a list of eight kings, who reigned before the Israelite monarchy, 
is presented in Gen. xxxvi. 

The first Bela, son of Bcor, is often iilentificrd with Balaam, but 
the traditions of the Exodus arc not precisi? enough to warrant the 
assumption that the .seer was the king of a hostile land in Num. xx. 
14 .s(iq., which in Deut. ii. i-8 appears to have? been jieaceful ; see 
Balaam; Exodus. In Hiisham, the third king, several .scholars 
((batz, Kloslerm.'inn, Marquart, &c.) have recoguizetl tlie true 
adversary of Othniel (7 ?’.; Judg. iii ). The defeat of Mirlian in the 
land of Moab by his successor lladad has l>ecn associated uith the 
Midianitc invasion in the time of Gideon (7.7 .; Judg. vi. .';qq.). Tlie 
.sixth i.s Shaul, who.se name happens to be identical with Saul, king of 
I.srael. whilst the last Hadad (.so 1 Ghron. i. 50) of (or J‘eor in 
IVfoab, .so tlie Sepliiagiril) should belong to the lime of David. The 
list, wliatev(*r its vahur, together with the other evidence in Gen. 
xxxvi., implies that the Edomites consi.sted of a number of Iw-al 
groups with chieftains, with a monarchy which. howeA'ev, was not 
hereditar>' but due to the supremacy ’ of stronger leaders. The 
tradition thus finds an analogy in the Israelite “ judges ” Iiefore the 
time of Saul aud David. 

Saul, the first king of Israel, concpicred Edom ( 1 Sam. xiv. 47).^ 
Of the conquest of Edom by David, llu: first king of tlv united 
Judah and Israel, several details are given (2 .Sam. viii. 13 .seq. ; 
I Kings xi. 14 sqq. ; i Chron. xviii. 1 1 seq. ; cf. Ps. lx. title and 
ver. 8 seq.), although the account of the slaughter is certainly 
exaggerated. I’he scene was the valley of Salt, probably to the 
south of the Dead Sea. Of the escape of the Edomite prince 
Hadad, and of his residence in ligypt, a twofold account is 

^ Sec further, E. Robinson. BiUliial Researches, vol, ii. ; E. Hull, 
Mt. Seir : li. 11 . 1 ‘aimer. Desert of the Exodus : JJaedc-ker's Ralestine 
and Syria-, C. W. Wilson, “Quart. Stal.” (/V//. Exphr. Eiwd), 1899. 
p. 307, and (•. A. Smith, Enry. liib. col. tiOj seq. 

a In the- old .story of Sinuhit (a.sciibed lo the j zth dyn.) the hero 
visits the land of Kedem, which, it was suggesbrd, l.'iy to the south-ea.sl 
or south of the Dead Sea ; sei.'i, howcvcT, now A. H. Gardiner, Siiz.- 
her. of the Berlin Academy. J007. pp- 142 soq-. T'he suggestion 
that the city Udumu, in the laiul of Gar, mentioned in the i^lh 
century {Awarna Tablets, cd. Wiuckler. No. 237). K«loni. Gar heing 
the Eg. Kharu (I*akstine) and the O.T. Hordes (see above), is ex- 
tremely hazardous. That the name Aduma (above) reiers lo Etiiam 
(so Navillc. iJfec.) is improbable. 

“ That the Edomites preserved this tradition of .Saul s .sovereignty 
and (from their standpoint) enrolled him among their kings (Gen. 
xxxvi. ^7) cannot of course be* proved. The accoiiiif of the ferocious 
slaughter of the priests of Nob at Saul's command by I)oeg the 
Edomite is a .secondary tradition and probably of late origin (1 Sam. 
xxi. 1-9. xxii. 6-23) : cf. the hostility of Edom in exilic and post- 
exilic times (p. 878, col. 1). 
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preserved.' After the death of David he returned to Edom ; if, 
as the narrative implies, he became a troublesome adversar> to 
Solomon, nothing is known of his achievements, and if the royal 
trading* journeys from Ezion-geber were maintained, Edom 
could have done little. However, in the first half of the 9th 
c(?ntury Edom was under the rule of Jehosliaphat of Judah, and 
this king together with Israel held Ezion-geber (1 Kings xxii. 
47 sqq. ; 2 Chron. xx. 35 sqq.). But some catastrophe befell the 
licet, and shortly afterwards Jehoshaphat’s son Jehoram had to 
face a revolt in which Edom and the men of Libnah (the Philis- 
tinc.s) were concerned. It was about this period thiit Israel had 
conquered Moab, thrusting it farther south towards Edom, and 
the subsequent success of Moab in tlirowing off the yoke, and the 
unsuccessful atteiTipt of Jehoram of Israel to regain the position, 
may show that Edom was also in alliance with Moab.- In the 
time of Adad-nirari of Assyria (812-783 B.c.) Edom is mentioned 
as an independent tributary with Beth-Omri (Israel) and 
Palashtu (Philistia); the absence of Judah is perplexing. 
Amaziah of Judah had gained a signal victory over Edom in the 
vallcx' of Salt (2 Kings xiv. 7), but after his defeat by jehoash of 
Israel there is a gap and the situation is obscure. Consequently 
it is uncertain whether Edom was the vassal of the next great 
Israelite king Jeroboam 11 ., or whether the Assyrian evidence 
for its independent position l)elongs to this later time. However, 
Uzziah, a contemporary of Jeroboam II., and one of the most 
successful of Judaean kings, overcame Edom and its natural 
allies (2 Chron. xxvi. 6 S(|q.), and at this sUige Edomite histoiy" 
becomes more prominent. It joined the great coalition in which 
Philistia and Israel were leagued against Assyria, and drove out 
the Judaeans who had been in possession of Elath.‘* On the 
events that followed s(!e Ahaz ; IJbzekiah ; Philistines. The 
Assyrian inscriptions name as Iribtihiry kings of lidom, Kaiis- 
melek (time of Tiglath-Pileser IV.), Malik (?^ram (701 n.c.), and 
Kaus-gabri (7th cefjturv ). In the middle of the 7th century both 
I'kiom and Moab sufl'ered from the restle.ssness of the desert 
tribes, and afUjr another period of obscurity, they joined in 
the attempt made by Zedekiah of Judah to revolt against 
Nebuchadrezzar ( J er. xxvii. 3). In the last years before the fall of 
Jerusalem many of the Jews found a refuge in Exlom (Jer. xl. 11), 
although other traditions throw another light upon the attitude of 
Edom during the.se disasters. 

'I'liat Edomites hunu-d llu* tcin])lo .afUT the destruction of jeru- 
siiUriu (1 Esd. iv. 4s. cf. u. 50) is on a lim* xvilli Ihc rc|M!ated <lcnunciii- 
tkm of lln'ir '* uiibrollicily ” conduct in kilcr \vnhn,‘^s. (..'orLiiiily 
the weak sljilc ol Ealcstim? inviled attacks from tlir outlyin;:; triiws. 
hut till' to.'X' ol certain late w-ritin^s ini])liesa prelimiiuiry period of. 
at least, neutrality (cf. I)eul. ii. 4 xxiii. 7 swp ; the omission ol 

Edom in xxiii. ; Neh. xiii. 1 ; and in Ezra i\. 1 contnusl i Esd. 
viii. Snh.seqnenlly Edom is execrated for leveiij^efiil attacks 

upon tile Jew's. iin<\ its speedy flest ruction is foretold ; Imt the 
jxissaj’.i's appear to be much later than the disaster of 587 u.c., and 
may even imply conditions after the restoration (01> lo sc|f|. ; 
Ezek. XXV. 12-14; Jer. xlix. 7: Es. cxxxvii. 7; Lam. iv, 21 seq., 
V. 2 sqip). I hit .at len}»th tlie day of reckonin:-' cainc (cf. Is. xxxiv. 3 ; 
Ixiii. 1 hi, and the fate of Edom is still fresh in the mind of Malaclii 

(i- » .1)- 

The i)roblem is complicated by the possiliility that during the 
ag(?s over which the references can range many changes of fortune 
could have occurn^d. The pressure of the Nabataeans {tf.v.) forced 
Edom to leave its former stoats and advance into the south of 
Judah with Hebron as the capital. This had lieen fully accom- 
plished by 31 2 n.c.f but the date of the first occupation cannot \yc 
ascertained from the literary evidence alone. Thus the district 

* I Kings l.c.. sec the Septuagiiit and, e.special]y. II. Wiiickler, 
AUtest. Untersuch., pp. 1-15; C. E. Burney. Kings, pjj, 158 .sqq.; 
J. Skinner, Kings. j>p. 443 .sqq. ; Ed. Meyer, Israetiten, pp. 358 .sepp 

^ On 2 Kings iii. see Jkmoram ; Jehoshaphat ; Moak ; and for 
the hiblical traditions relating to this j^criod see Kings (Book) and 
Jews: History, The chronicler's account of Judaean successes 
(2 Chron. xvii. 10 seq. ; xx.) and reverses (xxi. 16, xxii. 1) may rest 
originally ujion the source from which 1 Kings xxii. 47 .seq. ; 2 Kings 
viii. 20. 22, have been abbreviated. It is hardly probable that there 
was enmity between Edom and Moab as 2 Kings iii. now implies, 
£d though hostile relations at other periods are likely (cf. Am. ii. i) ; 
lor Kdoni in Moabite territory see above on Gen. xxxvi.. and “ Quart. 
Stnt." (Pal. Kxplor, Fund), 1902, pp. 10 sqq. 

* 2 Kings xvi. 6 ; on the text .sec the commentiuies. 


in question is Jewish in the time of Nehemiah (Neh. xi. 25-30), 
but it is uncertain whether the Edomite occupation was earlier 
(a fusion being assumed) or later, or whether the passage may 
be untrustworthy. Henceforth, the new home of the Edomites 
is consequently known as Idumaea. See, for further history, 
Herod ; Jews.^ 

Although but little is known of the inhabitants of Edom, their 
close relationsliip to Judah and their kinship with the surround- 
ing tribes invest them with particular interest. The ties which 
united Lot (the ** father " of Ammon and Moab), Ishmael, 
Midian and Edom (Esau) with the southern tribes Judah and 
Simeon, as manifested in the genealogical lists, are intelligible 
enough on geographical grounds alone, and the significance of this 
for tile history of Judah and Palestine cannot be ignored. The 
traditions recording the separation of Lot from Abraliam, of 
llagar and Ishmael from Isaac, and of Esau from Jacob, although 
at present arranged in a descending scheme of family relationship, 
are the result of systematic grouping and cannot express any 
clironological order of events (see Genesis). Many motives have 
worked to bring these legends into their present form, and while 
they depict the character of Israel’s wilder neighbours, they 
represent the recurrent alternating periods of hostility and 
fellowsliip between it and Edom which mark the history. Esau 
(Edom) although the older, loses his superiority, and if the 
oracles declare that the elder shall serve the younger (Jacob, t,e. 
Israel), the final independence of Esau (Gen. xxv. 23, xxvii. 39 
seq.), as foretold, obviously alludes to some successful Edomite 
revolt. As an enemy, Edom in alliance with the tribes along the 
trade-routes (Philistines, Moabites, cVc.) was responsible for many 
injuries, and in frequent forays carried away Judaeans as slaves 
for Gaza and Tyre (Am. i. 6 seq., 9). As an ally or vassal, it was in 
touch with the wealth of Arabia (Ezek. xxvii. j 6, read “ Edom ” 
for “ Aram ”), and Judah and Isratrl as well as Gaza and Damascus 
enjoyed the fruits of its commerce. In view of the evidence for 
the advanced culture of early Araliia, the question of Edom is 
extremely suggestive, and although speculation at this stage 
would be premature, it is interesting to observe that Edomite and 
allied tril-)es were famed for their wisdom,-* and that apart from 
the possibility of AraViian influence upon Israelite culture, the 
influence of Midian and related tribes is certain from the traditions 
of Mo.ses and of his work (see Jethro ; Kenites ; Moses), ami 
the Edomite district was a traditional home of Vahweh himself 
(Deut. xxxiii. 2 ; Jiidg. v. 4 ; llab. iii. 3); see Hebrew Re- 
ligion. It should be added, however, that the Edomite names 
and other evidence point to the cult of other gods, viz. Baal, 
Hadad, Malik (cf. Moloch), Kaus or Kii.s, and Kozeh (Jos. Ant. 

9 )> who was probably a sky or lightning deity. 

Till* iuiTii(\s Es.'iu and Edom an* po.ssibly old divine naiiio.s ; see 
Esac aiul i'ncy. Bib. s.v, “ Obed-tjdoni " (tlie name appears lo mean 
“ servant of Edom "). I'or Kaus. .see Baethgim, lieitr. z. semii. 
Religiovsgcschichte, p. ji .set].; G. A. Cooke, A^ Sem, tnsrr. p. 234 ; 
Fnrv, Bib. col. 2O82, n. 2 and 2O88 (s.e. “ Ivusliaiali ") ; and Zimmeni, 
Keilinschr. a. d. ulie Test?, pp. 472 seq. On the question of early 
Arabian civilizalion see YiiMiiN. That the name Mizraim (Misraim), 
“ Ki»yi>t,’' M’as extended eastwards of the Delta is in itself jirobalde, 
but it is still uncertain whether the term (also Ass, Musri) wus 
applied lo Edom. The evidence (which is of mixed value) makes the. 
view a jdaiisible one, but the theory lias often been exapRcrated 
(.see Mizraim). For Edom see. generally. Buhl, Gesvh. d. Edomiter 
(1803) ; Noldekc’s article in Ency. Bib. ; \V. Libbey and F. !>'. 
iloskins. The Jordan Valley and Petra (1903) ; the conjectural sketch 
by I. Levy in Rev. d'Hudes jttives (Jan. 190C)). For the history and 
culture of the latest period, see J. P. Peters and Thiersch, Painted 
Tombs in the Necropolis of Marissa (1905), ch. i. (S. A. C.) 

EDRED (Eadred), king of the English (d. 955), was the 
youngest son of Edward the Elder and his wife Eadgifu. He 
succeeded his brother Edmund in the year 946 and at this time 
received the formal submission both of the Northumbrians and 
Scots. In the next year Edrcd himself went lo Tanshelf, near 

* For the Jew’ish hatred of Edom in later times see the book of 
Enoch Ixxxix. 11-12 ; Jubilees, xxxvii. 22 seq., and on the Talmudic 
custom of applying to the Romans the refercnce.s to Edom or E.siiu, 
sec Jewish Ency. vol. v. p. 41. 

* Ob. 8 ; Jer. xlix. 7 sqcp ; Baruch iii. 22, cf. 1 Kings iv. 30 ; 
.see also Job. 
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Pontefract, in Yorkshire, where he received from Wulfstan, arch- 
bishop of York, and the Northumbrian “ witan ” confirmation of 
their submission. Shortly after they threw their pledges to the 
winds and took the Norwegian Eric Bloodaxe, son of Harold 
Fairhair (Harald Ilarfagar), as their king. Edred recklessly 
ravaged all Northumbria in revenge, burning Ripon during his 
march. On his return home Edred’s rearguard was attacked at 
('astleford, and the infuriated king once more turned to ravage 
Northumbria, which was only saved by its aliandonment of Eric 
and by compensation made to Edred. Archbi.shop Wulfstan 
seems to have been a centre of disaffection in the north, and in 
952 Edred caused him to be imprisoned in the castle of “ Judan- 
burh,” while in the same year the king, in revenge for tlie .slaying 
of Abbot Eadelm, slew many of the citizens of Thetford. After 
the brief rule of Anlaf Cuaran in Northumbria, Eric was once 
more restored, probably in 950, only to be expelled again in 953 
or 954, when Edred took the Northumbrian kingdom into his own 
hands. In the same year Wulfstan was liberated and apj)ointcd 
to the Mercian bishopric of Dorchester. Edred died on the 23rd 
of November 955 at Frome, in Somersetshire, and was buried in 
the old minster at Winchester. During the wdiole of liis life 
Edred was troubled by ill-health, a fact which may help to 
explain some of the more passionate acts of violence attributed 
to him. The king w^as throughout his life on terms of personal 
intimacy with St Dunstan, and his public policy was largely \ 
guided by that prelate and by his own mother Eadgifu. So far as 
we know, Edred was never married. 

AiriiiORiTiii.s. — Tlic Saxtm Chronicle (ed. Earle and IMumincr. 
Oxford), anh ann. ; Memotials of Si JHtnsinn (Rolls Series, ed. 
Stnbbs) ; I'lorence of Worcester ; Birch, Carinlarinm Sttxnnicnm, vol. 
iii., Nos. 815-834 and 860-931 ; D.N.B., art. snh voce. (A. Mw.) 

EDRIC, or Eadkic, STREONA (d. 1017), ealdorman of the | 
Mercians, was a man of ignoble birth who was advanced to high 
dignity through the favour of the English king iEthelred JI. In 
1007 he liecamc ealdorman of the Mercians, and subsccpiently 
married >Elhelred\s daughter Eadgyth. In the struggle between 
the I*'nglish and the Danes he appears in the character of an arch- 
traitor. \VJien iEthelred in 1009 proposed a great attack on the 
Danes, Edric dissuaded him from carrying it into efftfct. Again, 
on the invasion of England by ('anutc in 10T5 Edric deserted 
Edmund Ironside and joined him. After the liattle of Otford lie 
returned to Edmund, lint only by his Ireacberv at the battle of 
Assandun to secure the utter defeat of the national cause. Wh(‘n 
peace was at length made, Canute restored to Edric the earldom 
of Mercia ; but at Christmas 1017, fearing further treachery, he 
had him slain —“very rightly” says the Saxon Chronicle. 

EDUCATION. In the following treaLinent of tliis subject, the 
theory and early history of education is first dealt with, and 
secondly the modern organization of education as a national 
concern. Many definitions have been given of the word “ educa- 
tion,” but underlying them all is the conception that it denotes 
an attempt on the part of the adult members of a human 
society to shajie the development of the coming generation in 
accordance with its own ideals of life. It is true that the word has 
not infrequently been used in wider senses than this. Fur 
example, J. S. Mill included under it everything which “ helps to 
shape the human being ” ; and, with some poetic licence, we 
speak of the education of a people or even of tlie w'hole human 
race. But all sue!) usages are rhetorical extensions of the 
commonly accepted sense of the term, which includes, as an 
essential element, the idea of deliberate direction and training 
(Lat. eduaire, to bring up ; educere, to draw out, lead forth). No 
doubt, all education is effected through the experiences of the 
educated, and much of it is indirect, consisting mainly in the 
determination of the form of experiences other than those of 
direct precept, compulsion and instruction. But it does not 
follow that all experiences arc educative. Whether an experience 
is part of an individual’s education or not is determined by its 
origin. Whatever be its effect, it is educative in so far as its form 
has been arranged with greater or less deliberation by those w^ho 
are concerned with the training of him whose experience it is. It 
folbvvs that an education may be good or bad, and that its 
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goodness or badness will be relative to the virtue, wisdom and 
intelligence of the educator. It is good only when it aims at the 
right kind of product, and when the means it adopts are well 
adapted to secure the intended result and arc applied intelligently, 
consistently and persistently. 

Education is, thus, a definitely personal work, and will var}’ 
between wide extremes of effectiveness and worth in any given 
society. For in all times and places there are wide differences in 
virtue, wdsdom and capacity among those who have in Iheir 
hands the care and nurture of the young. But the inference that, 
therefore, no comparative estimate of the education of different 
times and places can be made would be fallacious. For, despite 
all differences in conception and efficiency among individual 
educators, each expresses, more or less perfectly and clearly, the 
common conception and energy of bis ago and country. As these, 
rise or fall the general level of the actual educative practice rises 
or sinks with them. The first essential for successful educative 
effort is, then, that the cominiinity as a whole should have a true 
estimate C)f the nature and value of education. 

1. Educational Tiikoky 

In an}’ comparative estimate of different places and times, as 
tested by the standard just given, it must lu* borne in mind that, 
except in the most general and abstract form, we cannot speak 
of an ideal)}' licst education. Looking at the individual to be 
educated, we may say with Ekito that tin; aim c*f education is 
“ to develop in the body and in the soul all the beauty and all the 
perfection of wliicli they are capable," lait this leaves f|ui(e 
undecided the nature and form of tliat beauty and perfection, ai\(I 
on .such ])oints there has never l)ei;n universal agreement at any 
one time, while successive ages iiave shown marked tliffereiices (»f 
estimate. Wc get nearer to tlu* point when wc reflect that 
individual beauty and perfectlion arc shown, and only shown, in 
actual life, and that such life has to be lived under definite 
conditions of time, place, culture, religion, national as])irations 
and mastery oN'er material conditions. l^Tfection of lifi;, then, in 
the Athens of the age of Bhito would show a very different form 
from that which it would take in llie London or l^iris of to-day. 
So an indix'^idualistic stat(‘ment of the purpose of (iducation leads 
on analysis to considerations that an* not, in themselves, in- 
dividualistic. 'J'he ])ersonal life is throughout a n‘lation betwi;en 
individual promptings to acli\ ity and the environment in w'hii:li 
alone .such promptings can, by being actualized, become ]mrt of 
life. And tlie jierfection of the life is to be sought in the perfection 
of the relations thus established. So far, then, as any conception 
of education cun give guidance to the aflual jirocess it must he 
relative in every way to the slate of de\'elo])inent of tlie society in 
which it is given. Indeed, locikcd at in the muss, education may 
be said to be the efforts made by the community to iruposi* its 
culture upon the growing generation. Here again is room for 
difference. 1’he culture in question may 1 m; accepted us absolute 
at least in its essentials, and tlien the ideal of education will lx; to 
secure its staliilily and perpetuation, or it may be regarded as a 
Stage in a process of development, and then the ideal will lie to 
facilitate the advance of the next generation lieyond the point 
reached by the present. So some ages will shenv a relaliv<*ly 
fixed conception of the educative process, oth(;rs will be times of 
unrest and change in this as in other modes of .social and 
intellectual lifi*. 

It is in these latter times that the actual work of education 
is apt to lose touch with the culture of the community. Imr 
schools (f/.v.) and universities which are the ordinar>' 

channels through w'hich adult culture reaches the young, are 
naturally conser\^alivc and bound by tradition. They are slow 
to leave tlie old jiaths w'liich have hitherto led to the desired 
goal, and to enter on new' and untried w'ays. If the ofijiosition to 
change is ab-solute, there must come a time when the instruments 
of education arc out of true relation to the desired end. For 
change in culture ideals moans change in the specific form of 
the goal of cduc'ation, and consequently the paths of educative 
effort need readjustment. When the goal of the past is no 
lunger the goal of the present, to follow the ways w’liich led to 
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the iotmer \s to fail to reach the latter. Continuous readjustment^ 
sxuaW and almost imperceptible degrees, is the ideal at which 
the educator should aim. When this is not secured, the educa- 
tional domain is liable to sudden and violent revolutions which 
are destructive of successful educative effort at the time they 
occur, however l)cneficial their results may be in the future. 

But the relation of adjustment is not entirely one-sided. 
The tone of thought and feeling and the direction of will induced 
l)y education necessarily affect the common ideals of the next 
generation, and may make them better or worse than those of 
the present. Hence, the educator must not blindly accept all 
current views of life, but rather select the highest. For the 
average thought of every community is obviously below its best 
thought ; and may, in some points at any rate, be lower than 
the best thought of a past age. While, then, all true education 
must be in direct relation with the culture of its age and country, 
yet, especially on the ethical side, it should aim at transcending 
the average thought and tone. 

Still more does this imply that education strives to tran.scend 
the present condition of the educated by making their life more 
rational, more volitional, and more attracted by goodness and 
beauty than it would otherwise be. It can never be a passive 
watching of the child’s development. No more fundamental 
error can be made than the assiimj)tion that education can be 
determined wholly, or even mainly, by the tendencies and im- 
pulses with which a child is endowed. Its real guiding principle 
must be a conception of the nature to which the child may attain, 
not a knowledge of that with which it starts. The educator 
studies the original endowment of the child and the early stages 
in the development of that innate nature in order that he may, 
wisely and successfully, employ appropriate means to direct 
further development and to accelerate its progress towards a 
more rational, complete and worthy life ; not that he may the 
more skilfully give facilities to the child to drift about on the 
unregulated currents of caprice. 

Such considerations show the importance of an insight into 
the theory of educalion on the part of all who arc practically 
concerned with its direction. But the theory' required is no 
system of abstract ideas ignoring the real concrete conditions 
of the life for w'hich the actual education it is to guide is a 
preparation, lb approach the subject only from the standpoint 
of the mental sciences which underlie it is to run the risk of setting 
up such a l)ody of abstractions, whose relation to real life is 
neither very' close nor very direct. The most profiUble way of 
developing an educational theory for the present is to trace how^ 
in the past education ha.s consciously adapted itself, mere or less 
truly and fully, to the conditions of culture and social life : and 
by analysis to discover the reasons for comparative success or 
failure in the degree of clearness with which tlie end to be sought 
was apprehended and the nature of the children to be trained 
was understood. 

In all ages the claims of the individual and those of the com- 
munity have struggled for the mastery as the ultimate principles 
of life. As one or the other has prevailed the conception of educa- 
tion has emphasized social service or individual success as the 
primary end. The true harmony of human life will only be 
attained when these two impulses, contradictory on their own 
level, are united in a higher synthesis wdiich sees each as the 
complement of the gther in a life whose purpose is neither simple 
egoism nor pure altruism. Until that conception of life is 
attained and held generally there can be no sure and universally 
accepted conception of tlie aim and function of education. Much 
of the interest of the history of education ^ turns on the relation 
of these two principles as determinants of its aim. 

In ancient Greece the supremac}' of the state was generally 
unquestioned, and, especially in the earlier times, the good man 
ouQrek identified with the good citizen. No doubt, in 
education. philosophers, such as Plato and Aristotle, 

' saw clearly that the round of the duties of citizenship 
did not exhaust the life of the individual. With them the highest 

’ For the evolution of the school as such from early times see 
Schools. 


life was one of cultured leisure in which the energies were mainly 
concentrated on the pursuit of knowledge for its owm .sake. 
But this ** diagogic life was only for the select few ; for the 
undistinguished many the fulfilment by each of the duties of 
his station remained tlie measure of worthy life, though such 
duties were regarded as affecting the individual and private 
relations of the citizens in a much more intimate way than in 
former and ruder ages. And for those w'ho devoted their lives 
to the highest culture, the essential preliminary condition was 
the existence of such a state as would form the most favourable 
environment for their pursuits and the most stable foundation 
for their leisured life. Thus Greek thought was saturated with 
the conception of life as essentially a set of relations between 
the individual and the city-state of which he formed an integral 
part. The first aim of education was therefore to train the young 
as citizens. 

This training must, of necessity, be of a specific kind ; for, like 
other small communities, the Greek city-states showed a life 
fundamentally one in conception, under various specific forms. 
Each state had its special character, and to this character the 
education given in it must conform if it were to be an effective 
instrument for training the citizens. From these fundamental 
conceptions flowed the demands of Plato and Aristotle that 
education should be regulated in all its details by the sUite 
authority, should be compulsory on all free citizens, and should 
be uniform — at any rate in its earlier stages— for all. In the 
Republic and the Laws, Plato shows to what extreme lengths 
theory may go when it neglects to take account of some of the 
most pertinent facts of life. For the guardian-citizens of the 
ideal state family life and family ties are abolished ; no lower 
community is to be allowed to enter into competition with the 
state. Aristotle, indeed, did not go to these extreme lengths ; 
he allowed the family to remain, but he seems to have regarded 
it as likely to affect children more for evil than for good. 

In the essential principles laid down by both philosophers as to 
the relation of the stiite to education, and in the corollaries they 
drew from that relation, they were not at variance with the 
accepted Greek theory' on the subject. It is true that the actual 
practice of (ireek states departed, and often widely, from this 
ideal, for, especially in later centuries, the Greek always tended to 
live his own life. The nearest approach to the theory' was found 
in Sparta, where the end of the state as a military organization 
was kept steadily in view, and wdicre, after early childhood, the 
young citizens were trained directly by the state in a kind of 
barrack life — the boys to become warriors, the girls the mothers 
of warriors. It was this feature of Spartan education, together 
with the rude simplicity of life it enforced, which attracted Plato, 
and, to a less extent, Aristotle. In Athens there had of old been 
state laws insisting on the attendanc-e of the children of the free 
citizens at school, and, in some degree, regulating the schools 
themselves. But at the time of Plato these had fallen into 
desuetude, and the state directly concerned itself only with 
the training of the ephebi, for w'hich, we learn from Aristotle’s 
Constitution of Athens, somewhat elaborate provisions were made 
by the appointment of officers, and the regulation of both in- 
tellectual and physical pursuits. For children and youths under 
the ephebic age there was no practical regulation of schools or 
paliiestra by the state. Yet there is no doubt that the education 
really given was in conformity with Athenian ideals of culture and 
life, and that it was generally received by the children of free 
citizens, though of course the sons of the wealthy, then as now, 
could and did continue their attendance at school to a later age 
than their poorer brethren. The education of girls was essen- 
tially a domestic training. WTiat Plato and Aristotle, with the 
theorist’s love of official systematic regulation, regarded as tlie 
greatest defect of Athenian educiition was in reality its strongest 
point. In practice, the hannony between individual liberty and 
social claims was much more nearly attained under a system of 
free working out of common thoughts and ideals than would ha\’e 
been the case under one of the irresistible imposition from without 
of a rigid mould. 

The instruments of education cvcr5'whcre found to be in 
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harmony with the Greek conception of life and culture 
were essentially twofold,— “ music ” {fMixriKi)), or literary 
and artistic culture, for the mind, and systematic gymnastic 
{yviiviurriK’i)) for the body. Plato, in the Republic^ shows that 
the latter, as well as the former, affects the character, and 
doubtless, though not formulated, this was generally more or less 
vaguely felt. But Greek gymnastic was really an individual 
training, and therefore made only indirectly for the aim of 
cultivating the social bonds of citizenship. Ancient Greece had 
nothing corresponding in value in this respect to the organized 
games which form so important a feature in the school life of 
modern England. The “ musicjil ” training was essentially in the 
national literature and music of Greece, and this could obviously 
be carried to very different lengths. The elements of mathematical 
science were also commonly taught. The essential purpose 
throughout was the development of the character of a loyal 
citizen of Athens. As Athenian culture advanced, increasing 
attention was paid to diagogic studies, especially in the ephebic 
age, with a corresponding decrease of attention to merely 
physical pursuits ; hence the complaints of such satirists as 
Aristophanes of a growing luxury, effeminacy and corruption of 
youths : complaints apparently based on a comparison of the 
worst features of the actual present with an idealized and 
Imaginative picture of the virtues of the past. .Such comparison 
is, indeed, implicit in much of Plato and Aristotle as well as in 
Aristopliancs. 

But a disintegrating force was already at work in the 
educational system of Greece which Plato and Aristotle vainly 
opposed. This was the rhetorical training of the Sophists, the 
narrowly practical and individualistic aim of which was entirely 
out of harmony with the older Greek ideals of life and culture. 
In a democratic city-state the orator easily became a deinagogue, 
and generally orator)’’ was the readiest path to influence and 
power. Thus oratory opened the way to ])ersonal ambition, and 
young men who were moved by that passion eagerly attended the? 
Sophist schools where their dominant motive was strengthened. 

Further, the closer relations between the Greek states, both in 
nearer and farther Hellas, led naturally to the diminution of 
differences between civic ideals, and, as a consequence, to a more 
cosmopolitan conception of higher education. This process w'^as 
completed by the loss of political independence of the city-states 
under the Macedonian domination. Henceforth, higher educa- 
tion became purely intellectual, and its relation to political and 
.social life increasingly remote. 'J'his, combined with the growing 
rhetorical tendency already noticed, accounts for the sterility i)f 
Greek thought during the succeeding centuries. 1 'hc means 
of higher education were, indeed, more frilly organized. The 
university of Athens was the outcome of a fusion of the private 
philosophical schools with the state organization for the training 
of the ephebi, and there were other such centres of higher 
culture, especially in after years at Alexandria, where the 
contact of Greek thought with the religions and philosophies 
of Egypt and the East gave birth in time to the more or less 
mystical philosophies which culminated in Neo-plat«nisrn. 
But at Athens itself thought became more and more sterile, and 
education more and more a mere training in unreal rhetoric, till 
the dissolution of the university by Justinian in a.d. 529. 

Thus when Rome conquered Greece, Greek education had lost 
that reality which is drawn from intimate relation to civic life, 
and the fashionable individualistic schools of philosophy 
could do nothing to replace the loss. It was, then, an 
education which liad largely lost its life-springs that v/as 
transferred to Rome. In the earlier centuries of the republic, 
Roman education was given entirely in family and public life. 
The father liad unlimited power over his son’s life, and was open 
to public censure if he failed to train him in the ordinary moral, 
civic and religious duties. But it is doubtful if there were any 
schools {q.v,\ and it is certain there was no national literature to 
furnish an instrument of culture. A Roman boy learnt to 
reverence the gods, to read, to bear himself well in manly 
exercises, and to know enough of the laws of his country to 
regulate his conduct. This last he acquired directly by hearing 
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his father decide the cases of his clients every morning in his hall. 
The rules of courtesy he learnt similarly by accompanying his 
father to the social gatherings to which he was invited. Thus 
early Roman education was essentially practical, civic and 
moral, but its intellectual outlook was extremely narrow. 

When a wider culture was imported from Greece it was, 
however, the form rather than the spirit of true Hellenic educa- 
tion that was transferred. This was, indeed, to some 
extent inevitable from the decadent state of Greek ]^*^*”^**^ 
education at the time, but it was accentuated by the eSucatioa. 
essentially practical character of the Roman mind. 

The instrument of education first introduced was Greek literature, 
much of which was soon translated into Latin. In time the 
schools of the grammatici, teaching grammar and literature, were 
supplemented by schools of rhetoric and philosophy, though the 
philosophy taught in them was itself little more than rhetorical 
declamation. These furnished the means of higher culture for 
those youths who did not study at Alexandria or Athens, and 
were also preparatory to studies at those universities. Under the 
Empire the rhetorical schools were gradually organized into a 
state system, the general princi{)les of administration being laid 
down by imperial decree, and even such details as the ajipoint- 
ment and rate of payment of tlie professors, at first left to the 
municipalities, being in time assumed by the central government. 
There is no evidence of any state regulation or support of the 
lower schools. This widening of culture affected both boys and 
girls, the domestic education of the latter being supplemented 
by a study of literature. But it is the higher training in 
rhetoric which is especially characteristic of Hellenized Roman 
education. 

The conception of a rhetorical culture is seen at its best 
in Quintilian’s Imtitulio oraloria, the most systenuitic treatise 
on education produced by the ancient world. With Qiiinliliari 
tlie ideal of an orator was a widely cultured, wise and honourable 
miin. And at first tbo teaching of rhetoric undoubtedly made 
for higher and true culture. But with tlie auiocrai v, soon 
passing into tyranny, of the empire, rhetoric ceased to be a 
preparation for real life. I’he true function of oratory is to 
persuade a free people. When it cannot be applied to this 
purpose it becomes little more than a means of intellectual 
frivolity, c)r, at the best, an exhibition of cultured ingenuity. 
Under the empire a rhetorical training was, indeed, turned in 
not a few' instances to j)raclical but most unworthy uses by 
the delators ; a result made possible by the legal system whieh 
rewarded delation with a consideralde portion of tlie estate 
of the condemned. Even apart from this, the education in 
rhetoric had an increasingly evil effect both on the culture and 
on the character of the higher classes in the Roman ein|>irc. 
Out of real connexion with life as it was, it sought its subjects 
in the realms of the fanciful and the trivial, and with unreality 
of topic, went of necessity deterioration of style. The vivid 
presentment of living thought gave way to that inflated and 
bombastic abuse of meretricious ornament and lar-fc tidied 
metaphor in which human .speech is always involved when it 
sets forth ideas, or shadows of ideas, which grow out of no con- 
viction in the speaker and are expected to carry no conviction 
to the hearer. Imitation of the form of great models, without 
the substance of thought which underla\^ them, led to a general 
unreality and es.sencial falseness of meiital life. Further, the 
continual gazing witii admiration on the- productions of the past, 
and the conception of excidlence as consisting in closeness of 
imitation, induced a servile attitude of mind towards authority 
in ail loo close agreement with the political servility which 
marked the Roman court. Such an attitiulc was essentially 
hostile to mental initiative, and thus rhetoric became not merely 
an art of expression but a type of character. 

Nor was there anything in the general conditions of society 
to counterbalance the ill effects of .school and univensityeducation. 
Quintilian lamented that, even in his time, the old Roman 
family education by example was corrupted ; and the moral 
degradation of later times, though it has doubtless Ixicn ex- 
aggerated, was certainly real and widespread. Nor does the 
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religious revival of Paganism which synchronized with the early 
centuries of Christianity appear to have effected any reform in life. 
Alexandria, the birthplace of Neo-platonism and the intellectual 
centre of the later empire, was also a very sink of moral obliquity. 

It was into such a decaying civilization, which by its want of 
vitality sterilized education, oppressing it under the weight of 
citrtMii- ^ tradition, that Christianity brought new life. 
aaiiymmti Of course, carcful instruction in the Faith was given 
Pagan in catechetical schools, of which that at Alexandria 
education, most famous. But the question as to the 

attitude of Christians towards the ordinary classical culture was 
important. On the one hand, literature was saturated with 
Paganism, and the J’agan festivals formed a regular part of school 
life. On the other hand, the Pagan education offered the only 
means of higher culture, and thus furnished the only weapon 
with wliich Christians could successfully meet their controversial 
antiigonists. Quite at first, no doubt, when the converts to the 
new faith were few and obscure, the question scarcely arose ; 
but as men of culture and position were attracted to the (Church 
it became urgent. The answers given by the Christian leaders 
were various, and largely the outcome of temperament and 
previous training. The Creek Fathers, especially Clement of 
Alexandria (150-217) and Origen (185-253), regarded Christianity 
as essentially the culmination of philosophy, to which the way 
must be found through liberal culture. Without a liberal educa- 
tion the (!hristian could live a life of faith and obedience but could 
not attain an intellectual understanding of the mysteries of 
the Faith. On the other hand, Tertullian (160-240) was very 
suspicious of Pagan (‘ult ure ; though he granted the necessity of 
employing it as a means of education, yet he did so with regret, 
and would forbid Christians to teach it in the public schools, 
where some recognition of Paganism would be implied. The 
general practice of the Christians, however, did not conform 
to 'lertullian^s exhortations. Indeed, many of the cultivated 
(Christians of the 3rd and 4th centuries were little more than 
nominal a<lhcrents to the Faith, and the intercourse between 
Christian and Pagan was often close and friendly. The general 
attitude of Christians towards the traditional education is 
evidenced by the protest raised against the edict of Julian, whicli 
forbade them to tea(!h in the ])ublic schools. The ultimate out- 
come seems to be fairly expressed in the writings of St Augustine 
(.h 54 “ 43 ^) Jerome (34(^-420), who held that literary and 

rhetoric^il culture is good so long as it is kept subsenn'ent to the 
(Christian life. 

In another way (ireek philosophy exercised an abiding in- 
fluence over the culture of future ages. 14 ie early centuries of 
(liristianity felt the need of formulating the Faith to preserv^e 
it from disintegration into a mass of fluid opinions, and sucdi 
formulation was of necessity made under the influence of the 
philosophy in which the early Fathers had liecn trained — that 
Neo-platonism which was the last effort of Paganism to atbiin a 
conception of life and of God. In the West, this formulation had 
to be translated into Latin, for Greek was no longer generally 
understood in Italy, and thus the juristic trend of Roman 
thought also l)ecamc a factor in the exposition of Christian 
doctrine. This formulation of the Faith was one of the chief 
legacies the transition centuries passed on to the middle ages. 

Had classical culture been less formal than it w'as during 
the early centuries 6f ('hristianity, the innate antagonism of 
the Pagan and (liristian vic^ws of life and character must have 
been so apparent that the education which prepared for the 
one could not have been accepted by the ottuT. It w«as only 
because rhetorical culture was so emphatically intellectual, and 
so little, if at all, moral in its aims, that its inherent opposition 
to the Christian conception of character was not obvious. That 
its antagonistic influence was not inoperative is shown by the 
not infrequent perversions of cultured Christians to Paganism. 
But generally the opp<isition was so obscured that the ethical 
writings of St Ambrose (340-397) are largely Stoic in conception 
and reasoning. Yet the Pagan ideal of life, especially as it had 
I wen developed in the individualistic ethics which had prevailed 
for more than six centuries, was antithetical in essence to that 
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of the Christian Church. The former was essentially an ethics 
of self-reliance and self-control showing itself in moderation 
and proportion in all expressions of life. An essential feature in 
such a character was high-mindedness and a self-respect which 
was of the nature of pride. On the contrary, Christian teaching 
exalted humility as one of the highest virtues, and regarded pride 
and self-confidence as the deadliest of sins. It recognized no 
doctrine of limitation ; what was to be condemned could not be 
abhorred too violently, nor could what was good be too strongly 
desired or too ardently sought. The highest state attainable by 
man w'as absorption in loving ecstasy in the mystic contemplation 
of God. The practical attempt to realize this gave rise to 
monasticism, with its minutely regulated life expressing un- 
limited ob(?dience and the renunciation of private will at every 
moment. The monastic life was regarded as the nearest approach 
to the ideal which a (Christian could make on earth. Naturally, 
as this conception gathered strength in generations nurturecl 
in it, the value of classical culture became less and le.ss apparent, 
and by the time of St Gregory* the Great (d. 604) the use of 
classical literature except as means of an education having 
quite another end than classical culture was discouraged. 

Gf course, during these centuries, the gradual subjugation 
of the western empire by the barbarians had been powerfully 
operative in the obscuring of culture. Most of the sfieetot 
public schools disappeared, and generally the light of the 
learning was kept burning only in monasteries, and in barbarian 
them more and more faintly as they became more or ^"'®*** 
less isolated units exposed to attack by ruthless foes or living in 
continual dread of such attack. Though the barbarians absorbed 
the old culture in various d(‘grees of imperfection, yet the four 
centuries following the death of St Augustine were plunged in 
intellectual darkness, relieved by transitory gleams of light in 
Britiiin and by a more enduring flame in Ireland. The utmost 
that could be done was to preserve to some extent the heritage 
of the past. This, indeed, was essentially the work of men like 
Boethius, ('assiodorus, Isidore and Bede. 

During these same centuries another process had been advanc- 
ing with accelerating steps. This was the modification of the 
Latin language. In the early centuries of Christianity 
literary Latin was already very different from colloquial 
Latin, especially in the provinces ; and, as has been i^atln. 
said, the literary output of the last age of Paganism 
was marked by sterility of thought and meretricious redundancy 
of expression. On the other hand, the writings of Christianity 
show a real living force seeking to find appropriate expression 
in new forms. Thus, with Christian writers, slavish imitation 
of the past gradually gave way to the evolution of a new and 
living I.atin, which showed itself more and more regardless of 
classical models. To express the new ideas to which Christianity 
gave birth fresh words were coined, or borrowed from colloquial 
speech or from the Hebrew and Greek Scriptures. This Christian 
T.atin was a real living instrument of expression, which conformed 
itself in its structure much more closely to the mode of thought 
and expression of actual life than did the artificial imitation of 
antiquity in which the literary productions of Paganism were 
clothed. It is the Latin in which St Jerome wrote the Vulgate. 
But with the obscuring of culture during the barbarian invasions 
this current Latin became more and more oblivious of even such 
elements of form as grammatical inflexions and concords. 

It was to the reformation of this corrupt Latin by a return 
to classical models, and to the more general spread of culture, 
especially among clergy and nobles, that the Carolingian 
revival addressed itself. The movement was essentially 
practical and conservative. Alcuin (735-804), who J^vaU 
was Charlemagne's educational adviser and chief 
executive officer in scholastic matters, was probably the best 
scholar of his time, and himself loved the classical writings with 
which he was acquainted ; but the text-books he wrote were but 
imperfect summaries of existing compendia, and the intellectual 
condition of his pupils forbade a very generous literary diet even 
had he thought it desirable, of which there is some doubt. The 
most valuable outcome of the movement was the establishment 
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of the palace school^ and of bishops’ schools and monastic schools 
throughout the empire. Of these the latter were the most 
important, and each of the chief monasteries had from the time 
of Charlemagne an external school for pupils not proposing to 
enter the order as well as an internal school for novices. Thus, 
the educational system north of the Alps was pre-eminently 
ecclesiastical in its organization and profoundly religious in its 
aims. For two centuries the new intellectual life was obscured 
by the troubled times which followed the death of Charlemagne, 
but the learning whicli the Carolingian revival had restored was 
preserved here and there in cathcdr.il and monastic schools, 
and the sequence of well-educated ecclesiastics was never alto- 
gether interrupted. 

The scope of that learning was comprised within the seven 
liberal arts and philosophy, on the secular side, together with 
some dogmatic instruction in the doctrines of the 
medievml Church, the early fathers, and the Scriptures. Theology 
evrw- was as yet not oi^anized into a philosophical system : 
ctf/criB. great work the micUlle ages had to perform. 

The seven liberal arts (divided into the Trivium — ^grammar, 
dialectic, rhetoric ; and the more advanced Quadriviuin — 
geometry, arithmetic, music, astronomy) were a legacy from 
old Koman education through the transition centuries. They 
appear in the Disci plinarttm lihri IX. of Varro in the 2nd 
century b.c., where are added to them the more utilitarian arts 
of medicine and architecture. Hut they reached che middle 
ages chiefly through the summaries of writers in the transition 
centuries, of which the best known were the De nuptiis Philo- 
logiae ei Mercurii of the Neo-platonist Martianus ('apella, who 
wrote probably early in the 5th century^ ; the Dc artihus ac 
uisciplinis liheralium littcrarum of the Christian Cussiodorus 
(468- 562) ; and the Etymologiarum libri XX. of St Isidore of 
Seville (570-636). 

The scope of the arts was wider than their names would 
suggest in modern times. Under grammar was included the 
study of the content and form of literature ; and in practice 
the teaching varied from a liberal literary culture to a dry and 
perfunctory study of just enough grammar to give some facility 
in the use of l^atin. Dialectic was mainly formal logic. Rhetoric 
covered the study of lawy as well as composition in prose and 
verse. Geometry was rather what is now understood by geo- 
graphy and natural history, together with the medicinal properties 
of plants. Arithmetic, with the cumbrous Roman notation, 
included little more than the simplest practical calculations 
required in ordimiry life and the computation of the calendar. 
Music embraced the rules of the plain-song of the ("hurch, some 
theory of sound, and the connexion of harmony and numlwirs. 
Astronomy dealt with the courses of the heavenly bodies, and 
was seldom kept free from astrology. In philosophy the current 
text-books were the De consolatione philosophiae of Hocthius 
(470-524), an eclectic summary of pagan ethics from the stand- 
point of the Christian view of life, and the same writer’s adapted 
translations of the Categories and De interpretatione of Aristotle 
and of Porphyry’s Introduction to the Categories. 

It is evident that though such a scheme of studies might in 
practice, during ages of intellectual stagnation and general 
ignorance, be arid in the extreme, it was capable in lime of 
revival of giving scope to the widest extension of cnilture. It 
was, indeed, at once comprehensive and unified in conc'eption, 
and well adapted to educate for the perfectly definite and clear 
view of life which the Church set before men. 

In the nth century F.urope had settled down, after centuries 
of war and invasion, into a condition of comparative political 
stability, ecclesiastical discipline, and social tran- 
gcbohutic barbarians had been converted, and, as in 

revival. case of the Normans, had pressed to the forefront 

of civilization ; civic life had developed in the fortified 
towns of Italy, raised as defences against the pressure of Saracen 
and Hungarian invasions. Soon, communication with the East 
by trade and in the Crusades, and with the highly cultivated 
Moors in Spain, further stimulated the new burst of intellectual 
life. Arabic renderings of some of the works of Aristotle and 


commentaries on them were translated into Latin and exercised 
a profound influence on the trend of culture. A new translation 
of Aristotle’s Metaphysics appeared in 1167, and by the beginning 
of the 13th century all his physical, metaphysical and ethical 
treatises were available, and during the next half century the 
translations from Arabic versions were superseded by render- 
ings direct from tlie original Greek. As expositions of the real 
doctrines of Aristotle the translations from the Arabic left much 
to be desired. Renan calls the medieval edition of the Com- 
mentaries of Averroes “ a Latin translation of a Hebrew transla- 
tion of a commentary made upon an Arabic translation of a 
Syriac translation of a Greek text.” The study of such works 
often led to the enunciation of doctrines held heretical by the 
theologians, and it was only when the real Aristotle was known 
that it was found possible to bring the Peripatetic philosophy 
into the service of theology. 

There wxtc thus two broad stages in the educational revival 
commonly known as scholasticism. In the first the controversies 
were essentially metaphysical, and centred round the question 
of the nature of univcrsals ; the orthodox theological party 
generally supporting realism, or the doctrine that the universal 
is the true reality, of which particulars and individuals are (»nly 
appearances ; while the oppf)sitc doctrine of nominalism — that 
univcrsals are “ mere sounds ” and particulars the only true 
existences — showed a continual disposition to lapse into heresies 
on the most fundamental doctrines of the Church. 'J'he second 
sUige was essentially constructive ; the opposition of philosc>phy 
to theology was negated, and philosophy gave a systematic 
form to theology itself. The most characteristic figure of the 
former period was Abelard (1079-1142), of the latter St Thomas 
Aquinas (1225 1274). The former knew little of Arislotlc 
lieyond the translations and adapUitions of Hoethius, but he was 
essentially a dialectician who applied his logic to investigating 
the fundamental doctrines of the Church and bringing everything 
to the bar of reason. This innate^ rationalism appeared to liring 
theology under the sway of philosophy, and led to frequent 
condemnations of his doctrines as heretical. With St Thomas, 
on the other hand, the essential dogmas of (liristianity must be 
unquestioned. In his Summu theologiae he presents all the 
doctrines of the (.'hurch systematized in a mould derived from 
the Aristotelian philosophy. 

It is evident, then, that during the period of the scholastic 
revival, men’s interests were specially occupied with questions 
concerning the spiritual and the unseen, and that 
the great instrument of thought was syllogistic logic, \aucaiion. 
by which consequences were deduced from premises 
received as unquestionably true. There was a general accept- 
ance of the authority of the Church in matters of belief and 
conduct, and of that of Aristotle, as approved by the Church, in 
all that related to knowdedge of this w^orld. 

Before the redis(X>vcry of Aristotle exerted such a general 
influence on the form of education, there was a real revival of 
classical literary culture at (.‘hartres and a few other schools, and 
John of Salisbury (d. 1182) in his Metalogicus advocated literature 
as an instrument of education and kiTnented the barrenness of 
a training confined to the subtleties of formal logic. But the 
recrudescence of Aristotle accelerated the inovi^rnent in favour of 
dialectic, though at the same time it furnished topics on which 
logic could be exercised which only a i^are materialism can 
esteem unimportant. The weaknesses of the general educational 
system which grew up within scholasticism were that haste lo 
begin dialectic led to an undue curtailment of previous libt;ral 
culture, and that exclusive attention to philosophical and 
theological questions caused a negh^ct of tlie study of the pliysical 
world and a disregard of the critical functions of the intellect. 
I)oubtless there were cxcepticms, of which perhaj)s the most 
striking is the w'ork in physical science done at Oxford l)y Roger 
Bacon (1214-1294). But Albertus Magnus (1193-1280), the 
master of St 'Ibomas, was also a student of nature and an 
authority for his day on both the natural and the physical 
sciences. And the work of Grosseteste (»i. 1 253), as chancellor of 
the university of Oxford, shows that care for a liberal literary 
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culture was by no means unknown. Always there were such 
examples. But too often boys hastened to enter upon dialectic 
and philosophy as soon as they had acquired sufficient smattering 
of colloquial Latin to engage in the disputes of the schools. A 
deterioration of Latin was the unavoidable consequence of such 
premature specialization. The seven liberal arts were often not 
pursued in their entirety, and students remained satisfied with 
desiccated compendia of accepted opinions. Thus the encyclo- 
paedias of general information which were in general use during 
the middle ages show little or no advance in positive knowledge 
upon the treatment of similar subjects in Isidore of Seville. 

The services of scholasticism to the cause of education, 
however, cannot well be overestimated, and the content of 
scholastic studies was in fundamental harmony with 
toundmtion the intellectual interests of the time. Above all other 
otuniver- benefits owed by future ages to scholasticism is the 
foundation of the universities of western fhirope. The 
intellectual activity of the 11th century led everywhere to a 
great increase in the number of scholars attending the monastic 
and cathedral schools. Round famous teachers, such as Abelard, 
gathered crowds of students from every country. In the 12th 
century the need for organizing such bodies of teachers and 
students was imperative, and thus the earlier universities arose 
in Italy, France and England, not by deliberate foundation of 
secular or ecclesiastical ruler, l)ut as spontaneous manifestations 
of the characteristic medieval impulse to organize into institutions. 
Afterwards, charters conferring powers and privileges were sought 
from both Church and state, but these only confirmed the self- 
governing character the universities had borne from the first. 
Each of the early universities was a specialized school of higher 
study : Salerno was a school of medicine ; Bologna was the 
centre of that revival of Roman law which wrought so profound 
an effect upon the legal systems of France and ( Germany towards 
the close of the medieval period. But the greatest of medieval 
universities was that of Paris, emphatically the home of philo- 
sophy and theology, which was the model upon which many other 
universities, including Oxford and Cambridge, were organized. 

'J'he Oerman universities were of later origin, the earliest 
being Prague (1348) and Vienna (1365). They indicate the more 
recognized position the movement had attained ; for nearly all 
were founded iiy the civic authority, and then obtained the 
recognition of l.he Church and charters from the emperor. 

The concentration of higher instruction in universities was not 
antagonistic to the medieval conception of the Church as the 
teacher of mankind. University life was modelled on 
workmnd cloister, though the monastic ideal coidd not 

ute. ^ realized, and the scholars not infrequently 

exhil)itcd considerable licence in life. 'J'his was in- 
evitable with the very large numbers of the scholars and the 
great variations of age among them. Moreover students, and to a 
less extent teachers, passed from university to university, so that 
the universities of medieval Europe formed a free confederacy of 
learning in close relation to the Church but untrammelled by state 
control. Nevertheless, they were less definitely ccclcsiasticiil 
than the cathedral seminaries which they largely supplanted, and 
the introduction of studies derived from the Creeks through the 
Araliians led to an increased freedom of thought, at first within 
authorized limits, but prepared, when occasion served, to 
transcend those limits. 

The scheme of instruction was arranged on the assumption that 
special studies should be based on a wide general culture. Thus 
of the four faculties into which university teaching was organized, 
that of arts, with its degrees of Baccalaureat and M agister, was 
regarded as prof)aedeutic to those of theology, law and medicine. 
It often included, indeed, quite young boys, for the distinction 
between grammar school and university was not clearl)' drawn. 
Attention was concentrated on those subjects which treat of man 
and his relations to his fellow-mcn and to God, and no attempt 
was made to extend the bounds of knowledge. The aim was to 
pass on a body of acquired knowledge regarded as embracing all 
that was possible of attainment, and the authority' of Aristotle in 
physics as well as in philosophy, and of Galen and Hippocrates 


in medicine was absolute. The methods of mstniction — by 
lecture, or commentaiy on received texts ; and by disputation, 
in which the scholars acquired dexterity in the use of the 
knowledge they had absorbed — ^were in harmony with this 
conception, and were undoubtedly thoroughly well suited to the 
requirements of an age in which the ideal of human thought was 
not discovery but order, and in which knowledge was regarded as 
a set of established propositions, the work of reason being to 
harmonize these propositions in subordination to the authori 
tativc doctrines of the Church. 

Such an extension of the means of higher education as was 
given by the universities was naturally accompanied by a 
corresponding increase in schools of lower rank. Not 
only were there grammar schools at cathedral and jcAoo/j* 
collegiate churches, but many others were founded in 
connexion with chantries, and by some of the many gilds into 
which medieval middle-class life organized itself. The Dominican 
and Franciscan friars were enthusiastic promoters of learning 
both in universities and in schools, and in the Netherlands the 
Brethren of the Common Life, founded by Gerard Groote and 
approved by Eugenius IV. in 1431, regarded school teaching as 
one of their main functions, and the promotion of learning by the 
multiplication of manuscripts as another. The curriculum was 
represented broadly by the Trivium, The greatest attention was 
paid to grammar, which included very various amounts of reading 
of classical and Christian authors, the most commonly included 
being Virgil, parts of Ovid and Cicero, and Boethius. The text- 
books in grammar were the elementary catechism on the eight 
parts of speech by DomiLus, a Roman of the 4th century, said 
to have been the tutor of St Jerome, and the more advanced 
treatise of Priscian, a schoolmaster of Constantinople about A.n. 
500, which remained the standard text-book for over a thousand 
years. It) rhetoric Cicero’s De oratore was read, and dialectic 
was practised, as in the universities, by means of disputations. 

In addition to the grammar schools were writing and song 
schools of an elementary type, in which inst ruction was usually in 
the vernacular. Girls were taught in women’s monasteries and in 
the home, and those of the upper classes at least very generally 
leanied to read, write and keep accounts, as well as fine needle- 
work, household duties and management, and such elementary 
surgery and medicine as served in cases of slight daily accidents 
and illnesses. Even those boys and girls who did not receive 
formal scholastic instruction were instnicted orally by the parish 
priests in the doctrines and duties of the Faith ; while the pictures 
and statues with which the churches were adorned aided the 
direct teaching of sermons and catechizing in giving a general 
knowledge of Bible history and of the legends of the saints. 

No doubt, in times of spiritual and intellectual lethargy, 
the practice fell short of the theory ; but on the whole it may 
be concluded that in medieval times the provision for higher 
instruction was adequate to the demand, and that, relatively 
to the culture of the time, the mass of the people were by no 
means sunk in brutish ignorance. Indeed, especially when the 
paucity of books before the invention of printing is borne in 
mind, the number of people who could read the vernacular, as 
evidenced by the demand for books in the vulgar tongue as soon 
as printing made them available, is clear proof that the latter 
part of the middle ages was by no means a time of general 
illiteracy. 

Feudalism, the other characteristic aspect of medieval society, 
had also its system of education, expressing its own view of life, 
and preparing for the adequate performance of its 
duties. This was the training in chivalry given to 
pages and squires in the halls and castles of the great, chivalry. 
Hallam has well said : “ There are, if 1 may so say, 
three powerful spirits which have from time to time moved over 
the face of the waters, and given a predominant impulse to the 
moral sentiments and energies of mankind. These are the 
, spirits of liberty, of religion and of honour. It was the principal 
j business of chivalry to animate and cherish the last of these.” 

I And this was not in opposition to the spirit of religion which 
I animated the scholastic education which went on side by side 
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^th it. Throughout chivalry was sanctified by the offices of the 
Church. The education of chivalry aimed at fitting the noble 
youth to be a worthy knight, a just and wise master, and a 
prudent manager of an estate. Much was acquired by daily 
experience of a knightly household, but in addition the page 
received direct instruction in reading and writing ; courtly 
amusements, such as chess and playing the lute, singing and 
making verses ; the rules and usages of courtesy ; and the 
knightly conception of duty. As a squire he practised more 
assiduously the knightly exercises of war and peace, and in the 
management of laige or small bodies of men he attained the 
capacity of command. 

With the unification of existing knowledge and the systemat- 
ization of theology the constructive work of scholasticism was 
done. At the same time the growth of national 
^*^^**^8 slowly but surely undermining feudalism. 
tlcUm. Moreover, deep resentment was accumulating through- 
out western Europe against the practical abuses 
which had become prevalent in the Church, and especially in the 
court of Rome and in the prince-bishoprics of (jcrmany. In 
short, Europe was out-growing medieval institutions, which 
appeared more and more as empty forms unable to satisfy the 
needs and longings of the human soul. In such conditions, the 
customary and traditional education of school and university 
tended to lose touch more and more completely with the new 
aspirations and views of life which were everywhere gathering 
adherents among the keenest and most active intellects. Had 
a new cultural movement not begun, the education of Europe 
threatened to become as arid as the rhetorical education of the 
last centuries of the Roman empire had been. From this it was 
saved by the renaissance of classical studies which began in the 
J4th century. 

Italy, by its greater werJth and its more intimate commerce 
with the eastern emj.'irc, was the seed-plot of this n'iw tree of 
^ knowledge. Ever since the nth century the cities 
MudHsance, northern Italy had been in advance of Europe 
* be3'’()nd the. Alps both in culture and in material 
progress. The old classical spirit and the feeling of Roman 
citizenship had never quite died out, and tlie Divina Commedta 
of Dante (1265-1321) furnishes evidence that the poet of the 
scholastic philosophical theology was also a keen student and 
lover of the old Latin poets. Jlut the greatest impulse to the 
revived study of the classics was given by Petrarch (1304-1374) 
and Boccaccio (1313-1 375)* Cjcnerally throughout western 
Europe the 14th century, though full of war and political unrest, 
was a time of considerable intellectual activity, showm in the 
increase of schools and universities, as well as in the literary and 
artistic revival in Italy, in the social and theological movement 
in Imgland and Bohemia associated with the names of Wycliffc 
and Huss, and in the more or less perfect substitution of Roman 
law everywhere except in England for the law of custom which 
had hitherto prevailed. 

But it was the litcrar/' movement which most affected educa- 
tion, and indeed the whole life of Europe. A decisive step w^as 
taken when Manuel Chrysoloras was invited to teach Greek 
in the university of Florence in 1397. The enthusifism for 
classical culture, to wliich Petrarch had given so great an impetus, 
gathered force and extended over the whole of Italy, though, 
()f course, felt only by a select few and leaving the mass of the 
people little, if at all, affected. From Italy it spread gradually 
to countries north of the Alps. In the old writers men found 
full expression of that new spirit of self-conscious freedom w^hich 
was vaguely striving for expression throughout the whole of 
Christendom. In the free political atmosphere of the Italian 
communes, with Ihcir wealthy and leisured merchant class, that 
spirit could flourish much more readily than in the feudalized 
Europe across the Alps. Moreover, the antique spirit was in 
direct line of ancestry with that of medieval Italy. Thus, for a 
couple of centuries, Italy .stood in the van of European culture. 

The stages of the movement cannot be traced here : suffice 
it to say it showed itself especially in an enthusiastic search for 
manuscripts, followed by their multiplication and wider dis- 


tribution ; in an intense devotion to literary form; in a revival 
of classic taste in architecture ; in a wonderful development of 
painting and sculpture from symbolism of spiritual qualities 
towards naturalism and romanticism ; in a return to Platonism 
in philosophy ; in a contempt, often unreasoning and wanting 
a foundation in knowledge, for the scholastic Aristotelian 
philosophy itself, and not simply for the trivialities into which 
its actual exercise had so commonly degenerated. The invention 
of printing necessarily gave the movement both a stronger and a 
wider influence than it could otherwise have attained. And 
in its search after knowledge it was in full harmony with the 
spirit of adventure which marked the age, and by the discovery 
of the New World wrought so profound a change in the relative 
importance and prosperity of the countries of western Euro|3e. 

It is the spirit of the movement which is of interest to the 
student of education. And that spirit wa.s essentially one of 
opposition to authority and of assertion of individual 
liberty, wluch worked itself out in various forms ©/ tta 
among peoples of different temperaments. In Itiily Renmia- 
the form was literary and artistic, and the full develop- on 
ment of the Renaissance spirit was seen in a practical ® 
Paganism which substituted the attractions of art for the claims 
of religion and morality, and eventuated in deep and widesprtiad 
immorality and a contemptuous tolerance of the outward 
observances of religion without faith in the doctrines they 
symbolized. The movement became an attempt to reconstitute 
the past intellectual life of Italy, and, as such, was foredoomed 
to sterility as soon as the work of rc-discover)' was completed ; 
for the revived forms were not inspired with the vital spirit 
which had once made them realities, and consecjucntly men's 
minds once again w(ire occupied with mere verbal subtleties. 
The really valuable service of the Italian humanists to Europe 
was the restoration to man of the heritage of knowledge which 
he had allowed I0 slip from his grasp, and the leading the way to a 
freer intellectual atmosphere. In Germany the spirit manifested 
itself in a rebellion against the doctrinal system of the ('hiirch 
as the only effectual means of attaining reform of ecclesiastical 
abuses, 'rhe Protestant reformation of Luther was the real 
German outcome of the Renaissance. In no other country of 
Europe did the movement lake so distinctive a form. 

It was, then, not merely llie revival of interest in classical 
studies which so profoundly afleeted the life and education of 
western Europe. Jt vv^as rather that in those literatures men 
found a response to intellectuiil and moral cravings which had 
been blindly gathering force for generations, and which found 
themselves formulated and objectified in the writings which set 
forth tlie Pagan view of life with its assumption of the essential 
worth and self-reliance of the individual and its frank delight 
in all the pleasun?s of existence. It was, in short, in i)ru]>ortion 
as men not only found delight in Pagan literature but returned 
in essence to the Pagan view of indivitlnal worth and tlie supre- 
macy of the human intellect, that the ('.hurch realized the danger 
to herself which lurked in tlie new movement. 

At first the revival of interest in the classical literatures did not 
show any antagonism to Catholic faith and practice, anrl its 
warmest supporters were faithful sons of the Church. The view of 
the relation of classical literature to Christia.nily adopted by the 
great humanist schoolmaster Vittorino da l'\:ltre (137S- 1446) was 
broadly that of the early Fathers, anrl in his school at Mantua he 
.showed that culture was not inconsistent with loyalty to the 
Church or with purity of life. With him classical literature was 
not the end and sum of education, but was a means of implanting 
ideas, of developing taste, and of acquiring knowledge, all as 
helps and ornaments of a Christian life. Tliough Pagan literature 
was the means of education, the Pagan spirit had not supplanted 
that of Christianity. The school at Mantua may, indeed, be said 
to have exhibited in practice a Christianized application of the 
doctrines of Quintilian and Plutarch. 

So was it in the other countries of Christendom. In the 
Netherlands the Brethren of the Common Life introduced 
humanistic studies into their schools side by side with definite 
religious teaching and observances and their work was always 
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dominated by tlie Christian spirit. The earlier German 
humanists^ such as Nicholas de Cusa^ llegius^ Agricola and 
Wimpheling^ adopted the same attitude^ and Erasmus himself^ 
bitterly as he attacked the practical abuses of the Church, 
remained in communion with it, and aimed at harmonizing 
classical culture with the Christian life. In England the same 
love of culture combined with devotion to the Church was seen in 
Selling, prior of Christ Church, Canterbury, the first real English 
humanist, in Grocyn, Linacre, More, Fisher, Colet and many 
others whose enthusiasm for culture was as undoubted as was 
their loyalty to Catholicism. It seemed, then, at first as if the 
greatest educational effect of the classical revival would be the 
deepening of literary culture, and the substitution of real inquiry 
for dialectic subtleties in the courses of schools and universities, 
without any break with established religious teaching. It is true 
that the majority of .schools were but little affected, and many 
of tlie universities had given but a half-hearted welcome to 
iiumanistic studies when the religious revolt in Germany under 
the leadership of Luther threw the whole of Europe into two 
hostile camps. But even the conservative university of Paris 
—the headquarters of scholastic philosophical theology — ^had 
permitted the teaching of Greek as early as 1458, and both 
Oxford and Cambridge had welcomed the new studies. That the 
influence of the new movement for classical study was gradually 
permeating the schools is shown not only by the practice of the 
Brethren of the Common l.ife but by the curriculum laid down by 
the statutes of the schools refounded by Wolsey at Ipswich and by 
Colet at St Paul’s. 

The immediate effect of the religious controversies of the 16th 
century on education was emphatically, if unintentionally, dis- 
Immediaic .secularization of ecclesiastical property 

luHueuce^ too often absorbed the endowments of the .schools, 
0 / the so that, both in Germany and in England, the majority 

iieformm- of grammar schools either disappeared or continued 
education existence with diminished funds; the 

" ** ' doctrine of salvation by faith alone and the futility 

of good works dried up the source from which such endow- 
ments had flowed ; the violent fulminations of the ( lermfin 
refonners against tlie universities as the homes of the haled 
scholastic theology and philosophy found an eclio in minds fired 
with the renaissance enthusiasm for poetry and oratory, and 
correlative distaste for the more severe and abstract speculations 
of logic and philosophy, wdiich expressed itself in abstention from 
those seats of learning ; the preoccupation of men’s minds with 
theological speculations and quarrels led those few who did resort 
to the universities to neglect their appointed studies and to 
devote their energies to interminable wrangling over the points in 
dispute. This decadence in culture was attended by an outbreak 
of licence and immorality, especially among the young, which 
called forth violent denunciations from Luther and many of his 
followei*s in Germany, and from liUtimer and other reformers in 
England. In .some respects these results were only transitory. 
Humanism and Protestantism, which had so far diverged that 
Erasmus (1467-1536) had declared that where Lutheranism 
flourished learning deaiycd, were brought together again by 
Melanrhthon ( 1407- 1 560) under whose influence universities were 
founded or reorganized and schools re-established in Protestant 
German states ; and in England the reign of Elizabeth saw many 
new' educational foundations. But this restoration of the means 
of education was only partial, and the doctrine of the worthless- 
ness of “ carnal knowledge,” which led the Bareboncs Parliament 
to propose the suppression of the English universities, was held 
by many fervent Protestants both in England and in Germany 
ail through the 17th century. 

Moreover, the schools established a tradition of curriculum and 
instruction which ignored the new directions of men’s thoughts 

Piotemtau knowledge as something to be 

enlarged, and not merely a deposit to be handed dowm 
from generation to generation. The later humanist 
theories of education, which the schools continued to follow 
generally for over two centuries, and in many cases for another 
hundred years after that, were (town mainly from Erasmus and 


Melanchthon, who found in the classical languages and literatures, 
and especially in Latin, the only essential instruments of educa- 
tion. Gener^ knowledge of natural facts might be desirable 
to the cultured man as ornaments to his rhetoric, but it was 
to be sought in the writings of antiquity. Even so revolutionary 
a thinker on education as Rabelais (1495-1553) with all his 
demand for an encyclopaedic curriculum, field the writings of the 
ancients as authoritative on natural phenomena. Melanchthon, 
whose conception of instruction was much narrower, exercised 
enormous influence in the moulding of Protestant universities and 
secondary schools, both directly and through such disciples as 
Trotzendorf and Neander, but especially through his friend 
Sturm (1507-1589), whose Latin gymnasium at Strassbiirg 
became the model which the grammar schools of Protestant 
Eurojie strove to imitate. In this school nearly the whole of the 
energies of the boys was given to acquiring a mastery of the 
totin language after the model of (!icero. Sturm, indeed, did not 
go to the extreme length of the Ciceronians, opposed and satirized 
by Erasmus, who would allow no word or construction which 
could not be found in the extant writings of their master, but a 
like spirit dominated him. 

In Catholic countries the ('hurch retained control of education. 
The practical reformation of abuses by the Council of Trent, and 
the energy and skill of the Society of Jesus, founded by 
St. Ignatius Loyola, in 1534, brought back most of 
south Germany into the fold of the (!hurch. Every- jeaaa, 
W'here Catholic universities were mainly taught bj' 

Jesuit fathers ; and under their influence, scholasticism, purged 
from the excretions wliich had degraded it, was restored, and 
continued to satisfy the longings of minds W'hich felt the need of 
an authoritative harmonizing of faith and knowledge. Every- 
where the society established schools, which, by their success in 
teaching and the mildness of their discipline, attracted thousands 
of pupils who came even from Protestant homes. 'Their cur- 
riculum was purely classical, but it was elaborated with much 
.skill, and the methods of instruction and discipline were made 
the subject of much thought and of long-continued experiment. 
In the methods thus determined all Jesuit fathers were trained, so 
that the teachers in Jesuit schools attained a degree of skill in 
their art which was too generally wanting elsewhere. 

So long as I.atin remained the language of learning, and new 
fields of knowledge were not appropriated, the schools remained 
in harmony with the culture of their time, though, as 
Mulcastcr (1530-1611) pointed out, such a training 
was not of value to the majority of boys. For them he reform, 
urged an elementary education in the vernacular ; but 
neither in this nor in his advocacy of the training of teachers was 
his advice followed. 

In the 17th century the dislocation betw'een the Latin scl'.ools 
and the needs of life began to be accentuated as Latin gradually 
ceased to be the language of learning ; and, as a consequence, the 
numbers attending the schools decreased, and the mass of the 
people sunk continually lower in ignorance. In vain Hoole urged 
the establishment of a universal system of elementapr schools 
giving instmetion in the vernacular. Petty put forth his plan for 
elementary trade schools, and Cowley proposed the establishment 
of a college devoted to research. Ideas of reform were in the air, 
but the main current of scholastic practice flowed on unaffected 
by them. Some attention was, indeed, paid to the conservative 
reforms advocated by the Port Royalists, of which the most 
important was the inclusion of the vernacular as a branch of 
instruction, but the cry for more fundamental changes based on 
the philosophy of Bacon was unheeded. Of these, none was a more 
active propagandist than Comenius (1571-1635). Unfortunately 
his Great Didactic y in which he set forth his general principles, 
attracted little attention and won less adherence, though his 
school books, in which he attempted with very little success to 
apply his principles, were widely used in schools. But these were 
little more than bald summaries of real and supposed facts, 
stated in Latin and the vernacular in parallel columns. In 
content they differed from such medieval summaries of knowledge 
as the well-known work of Bartholomew Anglicus^ which had been 
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widely used since the 13th centuty, chiefly by their greater 
baldness and aridity of statement. 

In the universities, too, the i6th and 17th centuries saw a 
continuous decadence. The i6th century was not ripe for 
real intellectual freedom ; and Protestantism, having 
revolt on the right of private judgment, 
MitieM, st>on produced a number of conflicting theological 
systems, vying with each other in rigidity and narrow- 
ness, which, as Paulsen says, “ nearly stifled the intellectual 
life of the German people.” Further, the idea of national 
autonomy, which exercised so great an effect on the politics of 
the time, included the universal adherence of the citizens to 
the religion of the state. Hence, till the end of the 1 7th century 
the universities of Protestant Europe were regarded mainly as 
instruments for .securing adhesion to the national theological 
system on the part of future clergy and officials, and the state 
interfered more and more with their organization and work. 
Theology occupied the most important place in the higher 
studies pursued, which for the rest differed little in content and 
less in spirit from those of preceding centuries, except that more 
attention was paid to the study of classical literature. Even that 
decayed into formal linguistics as the Renaissance enthusiasm 
for poetry and oratory died out, and interest in logical and 
philosophical questions, fostered by the dominance of dogmatic 
controversial theology, again became dominant. In Paris, on 
the other hand, the faculty of theology had decayed through the 
withdrawal of those preparing for the priesthood into episcopal 
seminaries, and the higher studies pursued were mainly law and 
medicine. 'J'hiis, generally, the universities were less and less 
fulfilling the function of providing a general lilxjral education. 
Another change, due to the same causes and making for the 
same results, was the isolation of universities, often directly 
fostered by the state governments, which for the universal 
interchange of medieval thought substituted a narrow ]>rovincial 
culture and outlook. It is no wonder that numbers everywhere 
decayed and that complaints as to the habits of the students 
were loud and frequent. 

At the close of the 17th century, then, universities as well 
as schools had reached a very low level of efticicnev and wen^ 
Bducation Vittlc respect by the cultured. Indeed, from 

of the the middle of the century, the main current of intel- 

bigher lectual life had drifted away from the orthodox 
ctmeH. centres of learning. The formation of the Rerlin 
Academy in Germany and of the Royal Society in England, 
and the refusal of Leibnitz to accept a chair in any German 
university, were signs of the times. In France, and later in 
('lermany, the education of the noble youth was increasingly 
carried on apart from the schools, and was really an outgrowth 
from the education of chivalry. In the i6th century Castiglione 
and Montaigne had advocated a training directly adapted to 
prepare for polite life, and J^lyot wrote on similar lines. But the 
most important movement in this direction was the formation 
of the courtly academies which flourished in Framx; in the 17th 
century, and were soon imitated in the Ritterakademien of 
Germany. In these schools of the nobility French w^as more 
honoured than classics, and the other subjects were cho.sen as 
directly adapted to prepare for the life of a noble at the court. 
Milton in his Trarfate advocated the foundation of such academies 
in England, though he proposed a curriculum far more extensive 
than had ever been found possible. More and more, too, foreign 
travel had, from the middle of the i6th century, been looked 
upon as a better mode of flnishing the education of a gentleman 
than a course at a university. 

The later years of the 17 th centuiy’^ saw a revival of university 
life in Cambridge, through the work of Newton and the increasing 
attention paid to mathematics and the physical 
Revival sciences, though the number of students continued 
^ small. In (Germany, also, a new era opened 
with the foundation of the universities of Halle (1694) 
and Gottingen (1737), which from the first discarded the old 
conception that the function of a university is to pass on know- 
ledge already complete, and so opened the door of the German 


universities to the new culture and philosophy. It was soon 
seen that students could thus be attracted, and the influence 
spread to the other German universities, which by the eml of 
the 18th century had regained their position as homes of the 
highest German thought. 

At Halle, too, was set the example by Francke of providing 
for the education of the children of the poor, and to his disciple 
Hecker (iermany owes the first Realschtde, Simul- 
taneous movements for the education of the poor w'cre 
made by St Jean-Baptiste de la Salle and the Brothers poor* 
of the Christian Schools in France, and by the Society 
for the Promotion of Christian Knowledge in l^mgland. But the 
total results were not great ; the mass of the jx'ople in every 
European country remained without schooling throughout the 
i8th ccntur}\ 

'J'he intellectual movements of that century were, indeed, 
essentially aristocratic. Voltaire and the Encyclopaedists aimed 
at the enlightenment of the select few', and Rousseau 
declared baldly that the poor need no education, century 
That these movements influenced education profoundly thought 
is undoubted. The individualistic and abstract 
rationalism of Volttiire, derived from the sensationist ^ ® ’ 

philosophy of Locke through the more thorough-going C'ondillac, 
and finding its logical outcome in the materialistic atluism 
of La Mettrie and the refined selfishness of Rochefoucault, 
infected the more cultured classes. In l.ord (‘hester field’s 
Letters to his Son is shown its educational outcome— a veneer 
of siiixjrucial culture and artificial politeness covering, but not 
hiding, the most cold-blooded .selfishness. Against this fasliion- 
ahlc artificiality, as well as against the obvious .social and political 
abuses of the time*, Rousseairs call for a return to nature was a 
needed protest. 

Rousseauism, how'ever, was not merely a transitor)’^ n^volt 
against a conventionality of liftj that had become unbearable ; 
it was emphatically the voicing of a view of life and ^ 
of education which has profoundly influenced Europe /g^****“” 
ever since. In that Rousseau (1712 177S) attempted 
to look at life as a whole he was on truer ground than were the 
intellectuali ts of the “ Enlightenment ” ; but in that he iound 
the essence of life in the gratitication of the desir(‘s and impulses 
of the moment, he enunciated a doctrine which Iwinished high 
principle iind strenuous effi)rt from life and consequently from 
education. Irj the Simile is presented a ])urely fantastic .scheme 
of education based on a psychology of deveh>pment so crude 
as to be absolutely false, and producing a young man utterly 
unable to guide his owm life or to control his emotions and 
impulses. ]<ousseauisnj is, indtxnl, in its essence the application 
to education of the doctrines of naturalism — the philosophy 
which n^gjirds human life as a mere continuation of physical 
process, and conse(|uently as determined wholly by environment. 
So Rousseau would abolish all moral training nnd leave the 
child to the reactions of the physic'al world u])on his actions. 

Against this position the educational teaching of Kant (1724- 
1804), influenced though he was by the Kmile, is essentially a 
protest. I'lie most necessary element in education, 
according to Kant, is constraint, which by the 
formation of habit prcjxin's the young to receive as principles 
of conduct the laws at first imposed upon them from without. 
And the supreme guide of life is the law of duty w'hich is always 
more or less opposed to the promptings of inclination. Kant 
exaggerates the dualism : Rousseau would aboli.sh it by ignoring 
tlie more important of the tw'o antitheses. 

The French Revolution — the natural outcome of the teachings 
of Voltaire and of Rousseau — was the second stage iii the niove- 
ment of which the Reformation W'as the first, 
was essentially the assertion of the natural rights of tionai 
man, and, as a logical .sequence, of the right of ex'cry outcome 
child to l>e propi^rly trained for life. The 
due to the excesses of the revolutionists no doubt 
delayed the acknowledgment for a time, but; its gradual recogni- 
tion is emphatically the characteristic mark of the educational 
history of the 19th century. 
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Preached and practised by Pestalozzi (1746-1827) in Switzer- 
land, the general education of the poor was first made a reality 
by Prussia after the crushing defeat of Jena. In 
edu^iioa. lingland it remained for nearly three- 

’ quarters of the century the work of the Church and 
other voluntary agencies, though aided by the state. Finally 
a state system of schools has been more or less fully set up in 
every state of western Europe and in America, and subjected 
to more or less state regulation and control. Equally marked 
has Ijeen the growing care for the scholastic education of girls 
tis well as boys, though only in America are the two regarded 
as practically identical in form and content. 

'huis the 19th century saw the final working out of the idea 
that the state should be substituted for the Church as the official 
agent of education, an idea which had its roots in the Renaissance 
concejition of the right of man to direct his life apart from 
theological determinations. The more direct outcome of the 
.same idea is apparent in the absolute liberty with which the 
presuppositions of knowledge are questioned, and the maxim 
of Descartes — to prove everything by the reason and to accept 
nothing which fails to stand the test — is acted upon. No greater 
contrast is possible than that between the medieval student and 
the modern searcher after truth. 

The influence of the same spirit has wrought an equally 
momentous change in the methods of instruction. The impetus 
given by the exaggerated doctrine of Rousseau to the 
nature of the child should determine 
tioa. * means of education, led to more, thorough-going 
attempts than had hitherto been made to base educa- 
tional method on a knowledge of child psychology. Pestalozzi 
and Froeliel (1782 ■-1852), l.)y their insisteiKx* on the need of 
educating a child through his own activity, and by their wide- 
spread influence, made the new view of method an actuality. 
Tlie influence of Rousseau has, thus, passed into modern educa- 
tional practice in a form that, in its essence, is true, though in 
prac'lice it has shown itself apt to nin into the same excess of 
emphasis on impulse and feeling which vitiated the teaching of 
Rousseau himself. The influence of llerbart (1776-1841) has 
tended to counteract this. The essence of Herbartianism is that 
mental Iife<!onsistsof presentations, or reactions of the mind on 
the environment , and that will springs from the circle of thought 
thus developed. The emj>hasis is therefore placed on intellect 
and instruction wliile in Froehclianism it is placed on spontaneous 
activity and on the arrangement of tlu; environment. Each 
exaggerates the function of the one factor in concrete experience 
which it makes the centre of interest, and each is tinged with the 
individualistic conception of life which characterized the 18th 
and early 19th century. 

The most rnarktjd change in the outward aspect of education 
has been the modification of the curricAilum of school and univer 
CiirW- ^*y introduction of various branches of natural 

cuiumof science. Conjointly with this has been much increase 
in»truc- of specialization, and that not only in the unh^ersity 
tion. school, 'riiere is no longer a universally 

recognized circle of knowledge constituting a liberal education 
preparatory' to specialist studies, as there was in the middle ages. 
Nor is there general agreement as to what such educational in- 
stitutions as schools and universities should attempt to do, or 
even as to the ertd tfiat should he sought by education as a whole. 
Nor can agreement on such points be expected while men differ 
widely as to the meaning and purpose of life. ITie work of the 
organization of the material means of education has largely been 
accomplished by the civilized world : that of determining the 
true theory' and practice of the educative process itself is still i 
incomplete. To that, both discussion of the philosophy of life 
and of the relative value; in life, «)f various kinds of experience 
and experiment in the light of the conclusions reached, are needed 
The problem will never be absolutely solved, for that would : 
imply an absolutely l>est education irrespective of conditions, 
but its practical solution will be reached when a true adjustment 
is made between the process of education and the life for which 
that education is intended to be a preparation. 


fNATIONAL SYSTEMS 

See al.so the articles Acadkmiks ; Classics ; Co-education ; 
Examinations; Poi-ytechnic ; Schools; Technical Education ; 
Universities; Women ; &c. (J. Wn.) 

IT. National Systems of Public Education 

A statement of the principles commonly recognized by modern 
communities as governing the action of the state in relation to 
education may facilitate at the outset a clearer understanding 
of the problems which the organization of public education 
presents. The cardinal doctrine of state interference in the 
educational domain is universally accepted by all the great 
nations of the modem world ; and in regard to its extent and 
limits a large measure of agreement has now been reached. 

In the first place, it is recognized as the duty of the state to 
insist upon a certain minimum of education for every future 
citizen. This does not necessitate a monopoly of principle 
education on the part of the state, such as was claimed atutmte 
by the Napoleonic despotism under the traditionae inter- 
influence (it would seem) of the old authoritative 
Gallo-Roman tradition, transformed in its outward manifestation 
but not in its inward spirit by the French Revolution. Such a 
monopoly would be plainly repugnant to the spirit of Anglo- 
Saxon individualism, and it is interesting to note that attempts 
to reassert it have in recent times been repudiated in republican 
France by some of the best exponents of modern free thought, 
as an infringement of personal liberty not calculated to justify 
itself by any corresponding public gain. Nevertheless, the 
recognition of this primary duty of the state plainly implies a 
state system of at least elementaiy' education. The masses of 
the industrial population cannot afford the necessary minimum of 
instruction which the public interest demands, and private and 
voluntary effort cannot efficiently supply the want resulting 
from the unequal distribution of wealth. Rut it is in the nature 
of things that, so far as private effort attempts anything in 
this direction, it should be motived in the main by religion and 
associated with the great historical religious organizations ; 
tlius it comes about that the moment the state steps in to make 
good the deficiency of voluntary effort a fruitful and embittering 
source of difficulty and friction is disclosed. Hence, in England, 
lire histor>' of public elementar\' education since the beginning 
of the 19th ccntur>' has been very largely the history of what is 
called the religious difficulty. Here we find ourselves in the 
region of acute controversy in which it is useless to do more than 
note empirically the various solutions adopted by different 
states. Perhaps all that can safely be indicated as commanding 
universal acceptance is the principle that the state must not 
impo.se upon an individual citizen in the person of his child any 
form of religious instruction to which he conscientiously objects. 
Modern controversies show the difficulty of applying even this 
rudimentary principle to the complicated circumstances of a free 
community split up into a number of groups differing profoundly 
in religious sentiment, and zealous each for the recognition of its 
own ideal within the common system. So far, however, as 
secular instruction (i.c. the teaching of other subjects than 
religion) is concerned it is now generally accepted that the 
elementary' minimum must be both compulsory^ and free for every 
individual child whose parents will not or cannot (as the case 
may be) provide such instruction for it efficiently elsewhere than 
in the state-supported schools. 

Next, the action of tlie modem .state cannot stop short at 
elementary education. The principle of “ the career open to 
talent ” is no longer a matter of abstract humanitarian theory, 
a fantastical aspiration of revolutionary' dreamers ; for the great 
industrial communities of the modem world it is a cogent 
practical necessity imposed by the fierce international competi- 
tion which prevails in the arts and industries of life. The 
nation that is not to fail in the struggle for commercial success, 
with all that this implies for national life and civilization, 
must needs see that its industries are fed with a constant supply 
of workers adequately equipped in respect both of general 
intelligence and technical training. 

On political grounds too, the increasing democratization of 
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institutions renders a wide diffusion of knowledge and the 
cultivation of a high standard of intelligence among the people a 
necessary precaution of prudent statesmanship, especially for the 
great imperial states which confide the most momentous issues of 
world policy to the arbitrament of the popular voice. The state 
then must satisfy itself that the means of education are plac^ed 
within the reach of all, in grades adapted to the varying degrees of 
intelligence and educational opportunity to be found among a 
community upon the majority of whose members is imposed the 
necessity of entering upon the practical business of life at a more 
or less early age. The organization of the higher grades of 
education constitutes a task of less formidable magnitude than the 
organization of elemcntar5>^ education, for the reason that, at any 
rate in the prevailing social conditions, it is only a minority who 
can benefit by it, and that of this minority a large proportion can 
afford the whole or a considerable portion of the cost in each 
individual case. The class, however, whose education must needs 
!»e assisted by the state if it is not to remain inefficient must 
always be considerable ; and account must be taken also of the 
necessities of the further class whose exceptional mental develop- 
ment is such as to make it worth while for the state to bestow 
gratuitously an education higher than elementary at the public 
expense. University education is distinguished from education 
of the lower grades by the fact that, being ncce.ssarily restricted 
to an elite of intellect or birth, it cannot, save in very exceptional 
circumstances, usefully be organized locally. Although uni- 
versities are the necessary complement of a public educational 
system they do not in strictness or necessity form part of such a 
system, and in so far as they are broiight within the purview of 
public authority it must be as a matter of national, rather than 
municipal or provincial, concern. According!}' university educa- 
tion is separately treated (nee Univkhstties), and will not be 
referred to, save incidentally, in the present article. 

Reserving to a final section the histor>»' of education in the 
United States of America, a brief description is given here of the | 
educational systems of the leading European countries by way of 
introduction to a more detailed, but still summary, historical 
sketch of public education in England. The highly organized 
educational systems of France and Prussia (as representing 
Germany) are manifestly suitable for the purposes of a general 
study of the principles of educational polity as worked out upon 
logical and consistently thought-out plans by highly centralized 
states. As to other European countries, a brief mention must 
suffice of certain features of special interest presented by smaller 
progressive states of such different types as Switzerland, 
Belgium and Holland. Similarly, in the case of the United 
Kingdom, considerations of space forbid more than a brief notice 
of the educational systems of Scotland {g.v,) and Ireland (^.w.). 
For other countries see the sections in the articles under the 
headings of the respective states. 

France. 

France (y.v.) presents the most complete type of a state system 
of education organized under a strongly centralized administration 
in all grades. This centralized administration in education, as in 
other departments, represents the Napoleonic heritage of the 
Republic, and, although there has been an increasing tendency 
of recent years to study local conditions in the intermd organiza- 
tion of schools, anything approaching to local autonomy is 
unknown in educational affairs. The necessary checks upon 
bureaucracy are supplied not by popularly elected municipal 
bodies but by a strong infusion of the pedagogic element in the 
administrative machinery. The pedagogic element in turn does 
but represent another side of the collective activities of the state. 
The teaching profession both in the primary and higher spheres — 
and the two are sharply marked off from one another — consists of 
a highly organized body of state functionaries, united by a strong 
esprit de corps and actuated by ideals and aims which are inspired 
by the state. The importance of this condition of things lies in the 
fact that the Repul>lic is something more than a form of govern- 
ment : it is the social and moral expression of the democratic ideal 
as conceived by a people profoundly imbued by tradition with the 


sense of social solidarity, or collectivism ; and nowhere has this 
expression been more characteristic or more complete tlian in the 
domain of public education. Yet the educational system of 
modern France is by no means exclusively the creation of the 
Third Republic, and the main stage.s in its development deserve to 
be traced historically. 

No historical sketch, however slight, of French education can 
ignore the great C!atholic religious educator of the 18th century, 
Jean Baptiste dc la Salle, tlie founder of Les 
de la Doctrine chretienne, commonly known as the laOoc^Wae 
“ Christian Brothers.” The Brothers were not merely chri^ 
pioneers of elementary education, they may also be^^®"'* 
regarded (as M. Buisson, fonnerly director public instruction, 
has shown) as the originators of higher primary instruction. 
Under the Restoration they upheld the method of simultaneous 
teaching against the partisans of the mutual (or monitorial) 
method, successfully demonstrating the superiority of the trained 
teacher. The unfortunate effects of the monitorial system upon 
English education show the reality of the service which this 
religious congregation rendered to the national ]>cddgogy in 
France. 

The Constitution of 1791 decreed that primary instruction 
should Ixj compulsory and gratuitous. (It may be explained that 
the term “ free education,” instruction libre, docs not 
l)ear the same meaning in France as in England, in RevotaHoa 
France a free school means a school not under state 
control and not forming part of the state system.) 
this as in much else the Revolution was powerless to do more than 
enunciate general principles which it left for later generations, in 
the present instance after the lapse of nearly a c.entury, to carry 
into effect. True to its theories of individualistic liberty, the 
Revolution admitted liberty of teaching. Napoleon, on the other 
hand, by the law of 1806, cent ralized all forms of education in one 
official teaching body under the name of the Imperial University, 
I thus .securing a mottopoly of teaching to the state. I’he 
Napoleonic idea of the university, doubtless l)ecaiisc a true 
expression of the national genius, has never ceased to exert a 
profound influence upon French educatioji, an influence which of 
late years lias been revivified and reinforced l)y the modern idtial 
of social solidarity. 

Under the Restoration education fell inevitably under the 
control of the church, lint under the Liberal Monarchy Guizot in 
1833 passed a law which laid the foundations of modern 
primary instruction, obliging the communes to main- 
Uiin schools and pay the teachers. It is also to the 
credit of Guizot as an educational reformer that he per- 
ceived the necessity for the higher primary as tlistinct from 
the secondary school. The higher primary schools which he 
founded were unfortunately suppressed by the Loi Falloux ; 
their restoration constitutes one of the great positive serv'ices 
rendered by the Third Republic to the cause of popular 
education. 

The Loi Falloux of 1850, pas.sed by the Second Repul ilic under 
the influence of the prince president, is chiefly mcmoral.)le for its 
restoration of tin; liberty of teaching, which in a 
Catholic country means in effect free .scope for priestly p^iioux. 
schools. This law also made provision for separate 
communal .schools for girls, for adult cla.sses and lor the tcfdinical 
instruction of apprentices. In 1854 Frtmce was divided for 
purpo.ses of educational administration into sixteen academies, 
each administered by a rector with an academy inspector 
under him for each department. 'J'his organization survives 
to-day, with the difft;rericc that for each academy (except 
Ghambery) there is now a local teaching university. 

'Fhe ministry of the well-known educationist M. Duruy (1865- 
1869), corresponding to the period of the Liberal Empire, was 
notable for marked adminislrativ(i progress. A I>er- 
manent memorial of this epoch is the enactment^ 
rendering primary .schools for girls obligatory in 
communes of over 500 inhabitants. Duruy also providcfl for 
the introduction of gratuitous in.strucLion at the option of the 
commune. 
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The task of educational reform imposed itself upon the 
republic by a twofold necessity. The wars of 1866 and 1870 were 
victories for the Prussian schoolmaster^ and aroused all 
RwIbiiT! western Europe to the national importance of popular 
education. For France then the reform of popular 
education was an essential part of the work of national restora- 
tion. For the republic too, menaced by older and hostile 
traditions, the creation of a national system of education inspired 
by its own spirit was an essential condition of the permanence and 
security of its government and the social ideals of which that 
government was the expression. Hence the energy with which 
the republican state addressed itself to l;he organization of primary 
instruction, “ obligatory, gratuitous, secular.” 

By the law of June 1, 1878, there was imposed upon the com- 
munes the obligation of acquiring their school buildings ; and 
Acquimh aid a sum of £2,400,000 was set aside for 

tionof this purpose by the state. In 1879 a law was passed 
compelling every department to maintain a training 
‘buiu! M ”'ale and female teachers respectively. 

two higher normal schools of Fontenay and St 
itatioa of Cloud were also founded to supply the training colleges 
tMchiag with professors. During the same period, among other 
protcMaioa. f.pjrtificais or professional diplomas, there were estab- 
lished the cerltfical d'aptitude pedagogique^ which qualifies pro- 
bationer-teachers (stagiaires) for appointment as teachers in full 
standing {tiitdaires)^ and the certifical d' aptitude for primar}’ 
inspectors and heads of normal schools. The law of June 16, 
1881, rendered obligatory for all teachers, whether public or 
private, the brevet dv capacitL It was found impracticable to 
carry this law into immediate effect, and as late as 1902 only 
about 60 % of the men and 52 % of the women were provided 
with the professional certificate necessary for becoming titulaircs. 
The laws making primary education gratuitous, compulsory 
and secular, are inclissolubly associated with the name of Jules 
Reforms oi ^'^-Try. Thc law of June 16, 188 r, abolished fees in 
juioBPeny. all primary schools and training colleges, tlie law of 
laietMo- 1882 established compulsory attendance, and finally 
the law of October 30, 1886, enacted that none 
but lay persons should teach in the public schools, and 
abolished in those schools all distinctively religious teaching. 
In the boys’ schools members of religious communities were to be 
displaced within five years, but in girls’ schools the religieuses 
might remain till death or resignation. 

Religious teaching was replaced in the stale schools under 
the Ferry law by moral instruction according to ofiicinl curricula, 
Moral ta ^ which has been described by M. Seailles 

at^tioa. ou rholution) as a revolution of the pro- 

foundest philosophical meaning. The difficult and 
delicate topics of the relation of the state school to religion and 
thc value of the substituted moral instruction have recently 
received illuminating and objective treatment from different 
poi ts of view in the series of reports on Moral Instruction and 
Training in Schools, edited by Professor M. E. Sadler (1908, 
vol. ii.); the barest reference to the questions at issue must 
here suffice. As regards the character of thc moral instruction, 
it would appear to have shifted from a Kantian to a purely 
socioiogical basis. Roman Catholic opinion is at least not 
unanimous in regarding thc “ lay ” or neutral .school as essenti- 
ally or necessarily Anti-religious, and plainly there is no inherent 
reason why thc neutrality should not be a real neutrality, but 
with the existing relations between the Catholic ('hurch and 
modern thought in France the influence of the Normalist 
teachers is in fact apt to be anti-religious, and moreover no system 
of independent moral doctrine, W'hether based upon a priori 
or inductive reasoning, can be acceptable to the Roman Catholic 
Church. In whatever degree the blame may be rightly apportion- 
able between church and state, the fact is that the two find 
themselves in acute conflict, and that from the conflict there has 
resulted a certain moral confusion which Christian and non- 
Christian moralists alike view with alarm. It may be that thc 
mischief would have been mitigated had more moderate counsels 
prevailed at thc time of the Ferry law, and had the church been 


willing to accept (as the Republic might then have been willing 
to concede) right of entry for the deigy into the schools. But 
thc real causes of the trouble lie deep in the philosophical and 
religious problems of our time, and in the constant and self- 
sacrificing devotion of the French to logical ideals on either side. 
Perhaps it is not too sanguine to discern in the growing tendency 
to idealism in French philosophy, and to liberal ideas in French 
and Catholic religious thought, ^e promise of a happier state of 
things. In the meantime, the religious difficulty in the schools 
divides the nation into two hostile camps (les deux Frances, 
as a Swiss Protestant writer puts it) in the shape of the state 
secular .schools on the one side and the private religious schools 
on the other. 

In thc year 1903-1904 the total number of pupils in private 
primary schools was 1,298,591, as against 4,935,000 in the public 
primary schools, but these figures were liable to be materially 
affected by the rigorous enforcement of the laws against the 
religious orders. 

In 1889 an important change was made in educational finance 
by transferring the cost of teachers’ salaries in primary schools 
from the communes to the state, a right consequence 
of thc changes which made the teacher a state official. 

Thus the state assumed the greater |3art of the burden 
of primary instruction, leaving to the communes 
merely the cost of fabric, and to the department the maintenance 
of the fabric of thc normal schools and certain expenses of 
inspection. 

At this point it will be convenient to describe shortly the 
various central and local authorities that constitute the official 
machine. The minister, the head of the entire hier- 
archy, is assisted by a conseil superieur consisting 
fifty-seven members, of whom the majority are elected machinery. 
by thc higher teaching profession, wdiile a few are Minuter 
nominated by the president, including a small number*"*^ 

I to represent private .schools, and a few are elected 
i by the primary teachers. Practic.ally the ordinary 
work of the council is carried on by a siib-committcc consisting 
of the nine nominees of the president and six others designated 
for this purpose by the minister. The council has administrative, 
judicial and disciplinary, as well as advisory, powers which 
enable it to exert a direct influence upon the internal organization 
of schools. There is also a pedagogic coniiti consultatif and a legal 
contile contentieux, whose respective functions are purely advisory. 

The inspecleurs gmeraux “ act,” says Mr Brereton in his 
official report to the English Board of Education, “ as the eyes 
and ears of the central authority.” Their duties are : 
first to in.spect the normal schools ; next to supervise 
thc work of thc ordinary inspectorate ; lastly to give generanx. 
general and comparative information on thc progress 
of primar}^ instruction in thc various parts of France. For the 
purpose of general inspection France is divided into seven 
districts. 

As already indicated, for tlie purpose of educational administra- 
tion, the departments of France are grouped in seventeen 
divisions called academies. At the head of each g^^ctor 
academy is the rector. He is appointed directly by the and 
president and must hold the doctor’s degree. He is council of 
not only the head of the local teaching university, 
but is also charged in a general way with the oversight of all 
three departments of education, superior, secondary and primar>%- 
in regard to the last, however, his functions are confined to the 
pedagogic side. The direct share of the rector in administration 
is mainly confined to thc normal schools and the higher primary 
.schools. The rector is assisted by an academic council composed 
almost exclusively of pedagogic elements. 

Each department of France has an academy inspector ap- 
pointed by the minister. The duties of thc academy inspector 
embrace l^th higher and primary education. In the 
latter sphere he is the real head of the local administra- . 

tion, and the primary inspectors are his subordinate inapa^r. 
officers. He appoints the probationer-teachers and 
nominates the regular teachers for appointment by the prefet. 
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The prefet, the chief axlministrative officer of each department^ 
not only appoints the teachers upon the proposition of the 
Print maa academy inspector^ he is also as president of the 
conatN vonseil departemmlal concerned generally with the 
dipmrit- extcma of school administration, including the supply 
meatMi, schools. The conseil departemental with respect to 
its powers corresponds in some degree to our own local education 
authorities, but as regards its constitution it is in no sense a 
municipal body, the representatives of the conseil gemral of the 
department (which corresponds to the county council) being 
greatly outnumbered by the pedagogical members. 

The inspectors of primary schools, as lias already been stated, 
act under the academy inspector. They are appointed upon 
the result of examination and not by direct nomination 
laaprum.^ in England. The examination is severe, and it is 
* from the body of the professors of the normal schools 
rather than from the ranks of the primary teachers that the 
successful candidates are chiefly drawn. 

Very limited powers are entrusted to ccrUiin communal and 
cantonal authorities. The commission scolaire is a committee 

Minor organized in each commune for the purpose of im- 

locnj pro\ing school attendance, to which end they ad- 

author- minister a caisse des c coles or school fund for supplying 

itlea. clothing and meals to needy children. The maire of 

the commune has the right of visiting the schools, but neither 
he nor any of the minor local authorities can interfere with tlie 
teaching. Similar duties are assigned to the delegues cantonaux, 
who arc appointed by the conseil deparlemeutal for each canton 
(a wider area than the commune), and can best be descriljed as 
local visitors or visiting committees rather than managers in our 
sense of the word. “ All this hierarchy of central and local 
officials,’* says Mr Brereton, will doubtless seem complicated 
to English minds, llie extraordinary thing is that, so far as I 
c*)uld loam, the machine, for all its complexity, works smoothly 
enough, 'f’lic truth is that the province of each particular 
functionary is so clearly defined that there is no debateable 
ground over which ambitious rival authorities can wrangle.” 

In proceeding to sketch the French system of higher primary 
and secondary schools, it may he observ^ed that European 
Coacep- systems of higher education have generally been 
iioa of framed upon the view that the divisions of education 
secondary are longitudinal, not latitudinal, and that secondary 
education, t-ju^itioii is a training complete in itself from the 
preparatory stage to the university, with aims and ideals of 
general culture wdiich differentiate it radically and at the very 
outset from education of the elementary type. On the other 
hand, in the United States the view lias prevailed that the 
divisions of education must be latitudinal, that the secondary 
school must be complementary to the elementary school, in 
which even the elite must receive their preparatory or elementary 
training. At any rate down to the reform of 1902, w'hich will 
presently be explained, the French system could be regarded 
as a typical and even extreme example of the European theory, 
little consistent as this might seem to be w'ith the broader 
principles of democracy. This view of the matter is expressed 
by the French terminoiog}', by w'hich wdiat in England is called 
“ elementar>’^ ** is in France termed “primary’* education. 

The thoroughness with which the principle of the autonomous 
character of the two divisions of education was carried out 
undoubtedly favoured in a special degree the complete 
Hi&her organization given to higher primyry instruction in 
Mhaon. ecoles primaires superieures under the Third 

Republic. The aim of these schools is to fill the void 
which must otherwise exist for those who need a Jiigher education 
than the primar}' school can give, but for whose .subsequent 
careers secondary education would be ill-adapted and injudicious, 
'rhroughout the organization of primary education the French 
liave kept steadily in view the danger of creating an intellectual 
proletariate. Nous poursuivons la culture gencnile du carao 
t^re ct de I’esprit, mais nous cherchons en memc temps a orienter 
I’enfant vers la vie pratique,” says an official report. The aim 
of the higher primary school is to continue education in this 


spirit up to the age of sixteen so as to prepare the scholar to take 
an honourable place in the higher ranks of skilled industry 
rather than to deflect him towards a professional career or 
intellectual pursuits for which he is unfitted, not so much by 
the accidents of birth and social circumstance as by his own 
natural aptitudes. Within the limits necessarily marked out 
for them the higher primary schools of France have aimed at 
imparting what may be termed a general culture as distinct 
from purely technical or trade teacliing, and this development 
has been greatly furtliercd by the separate organization given 
to the latter teaching in the ecoles professioniielles. At the same 
time, prominence is given in the liighcr primary schools to 
practical training of an educational character with special 
reference to the industries and circumstances of the locality, 
and in the rural districts a special agricultural bias is imparted 
to the curriculum, li is interesting to note that the institution 
of the higher primary schools was due in large part to the spon 
taneous initiative of the municipalities, and that in the later 
phases of state organization special r^re has been taken to avoid 
anything in the nature of a rigid uniformity in tliese schools. 

A wider extension has been given to higher prirmiry instruction 
by the establishment of cours complementaircs in certain schools, 
at centres at which it would be impossible to organize 
separate higher primary schools. A similar solution 
of the continuation school problem has recently com- 
mended itself to the consultative committee of the 
Board of Education for England. 

Admission to the* higher primary schools in France is 
only accorded to those who have obtained the elementary 
school leaving certificate, certificat d'etudes primaires. A feature 
of importance for continuation work in rural districts is the 
provision made for boarding scholars in attendance at these 
schools. The boarding arrangements are generally, as in the 
case of the secondary schools, left to the head teacher, but in 
some instances municipal hostels have been proidded. No fees 
may be charged for higher primary instruction, and scholarshii>s 
{bourses) are provided to a certain exi.ent in the form either of 
boarding scholarships or maintenance allowances to compensate 
the parent for the loss of the child's labour. The number of 
scholars in the public higher primary schools for the year 1903- 
1904 was 34,084, and in cours complementaires 21,777, nriaking a 
total of 55,861. Ill addition there were 8891 scholars in receipt 
of higher primary instruction in private schools. 

French secondary education is given in the lycees, which are 
first-grade schools maintained and controlled by the state, 
and the colleges, which are schools of the second grade secondare 
maintained partly by the state and partly by the acteoia 
municipality. A considerable mimlier of scholars lycieaand 
pass annually from the colleges to tlie lycees. In both 
grades of schools the teachers arc paid by tlie static and nomin- 
ated directly or indirectly by the minister of education. They 
are required to possess certain specified academic qualifications 
which can only lie obtained from the universile, but failing 
teachers with the prescribed qualifications the classes are taught 
by teachers styled charges de cours as distinct from professors. 

With a view to supplying teachers for the secondary schools, 
the state maintains the ficole Normale Supericiire, . 
a college in which instruction, board and lodging 
given free to a number of scholars selected by com- supdrieure. 
jxitilion from the best secondary school boys, though re- 
sidence in the institution is no longer compulsory. By the decrees 
of November jo, 1903, and May 10 , 1904, the ficole Normale 
iKtcame practically the ( ollcge of Pedagogy of the University of 
Paris. Its students arc entered as students of the university, and 
study for their qualifying examination as teachers in secondar\ 
schools (agregation) under university professors, partly at the 
Sorbonne, partly at tlic ficolc Normale, while their professional 
preparation is entrusted solely to the latter institution. 

The Republic has not reorganized secondary education by a 
comprehensive law ; it has, however, introduced by decree, 
under parliamentary authority, an important reform in the 
internal organization of the schools which marks a notable 
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departure from the traditional view of secondar)' education as 
a self-contained whole. Article i of the decree of May 31, 1902, 
declares that secondary education is co-ordinated with 
“ primary education in such a way as to constitute a con- 
modem tinuation of a course of primary studies of a normal 
•duemtion, duration of four years. The decree goes on to provide for 
a full course of secondary studies of seven years* dura- 
tion, divided into two cycles of four and three years 
respectively. In the first cycle the scholar has two options. In 
section i latin is obligatory and Greek optional from the begin- 
ning of the tliird yGur (classe iv.). In section 2 tliere is no Latin. 
At the end of the first cycle the state grants a certificai d' etudes 
svcondaircs du premier degre. In the second cycle one of four 
c-ourses may lx* taken ; section 1 with l-.atin and Greek continues 
the old classical education ; section 2 with Latin and modern 
languages corr(;sponds to the German Realgymnasiiim ; section 
3 with Latin and science, and section 4 with modern languages 
and science, to the Oberrealschiile . The baccalaureal, or secondary 
school -leaving examination, conducted by the university, is 
adapted to all the courses on the principle that courses of study of 
equal l(?ngth, whether classical or modern, literal*}’ or scnentific, 
are entitled to equal advantages. This system of alternative 
('ourses with leaving examinations of equal value is mainly 
(ierrnaii in origin, and may be said to represent the results of the 
best luirojM?an thought upon the problem of the organization of 
secondary education. 


It is remarkable in view of the thoroughness wdth w'hich the 
principle of Inicization has lieen applied to the primary schools 
ReiiglouM lyr6es still retain their chaplains (aumSniers) 

itutruc" for the purpose of giving religious instruction. 'J'his 
tlonin difference of treatment is apparently based upon the 
lyciea. consideration that the gratuitous and compulsor}' 
character of primar}' education demanded a much stricter 
interpretation of the principle of the neutrality of the state than 
was ne<;es.sar}^ in the case of secondary education, which is neither 
compulsory nor gratuitous. 

In addition to the state schools there have until latelv been in 


France a large number of private secondar}^ schools, the most 
important of which have been associated with the 
Catholic religious orders. The enforcement of the laws 
Mcbooh, against these communit ies has resulted in the closure of 

a number of these schools, and in the reorganization of 
others under a lay teaching staff. It is conceivable that the 
action of the Republic may largely forward the movement, 
otherwise perceptible in the Roman Catholic Church, to transfer 
education, even when combined with specific religious teaching, 
from ecclesiastical to lav hands. Evidence of this tendenev is to 


be found in the boarding-schools (some four in number) founded 
upon the plan of M. Demolins (author of A quoi tient la superiorite 
tics Atifflfl-Saxotis) after the English public school model, but 
with a distinctly Catholic colouring. 

Apart from the position of the religious orders, the future of 
private education in France is far from secure at the present 
time. The liberty of teaching secured by the Lot Falloux is 
regarded as a pseudo-liberty by the advanced republican educa- 
tionists, and the principle that education is a function of the state 
and not a matter of supply and demand is deeply rooted in the 
public mind. Proposals have been mooted for making the bacca- 
laureat strictly a school-leaving examination attached to the state 
schools. The adoption of any such measure would practically 
destroy liberty of teaching by reason of the power which the 
baccalaureat secures to the state as the key to the professions. 

The foundation of secondary schools for girls in connexion wdth 
the educational reform of Jules Ferry is in its way one of the most 


notable achievements of the republic. There is little 
expulsion of the religious orders is 
tdrgtriB, destined to exercise a profound influenc'e upon the 
education of women in France. The place of the closed 
convent schools is being taken either by new state schools or by 


I 

i 




reaching effects in the social and religious order, by no means 
necessarily, however, of an anti-Catholic or irreligious kind. 

For an account of the resuscitation by the Republic of the 
local universities under the one great state teaching body 
collectively known as the University, see Universities. 

Germany, 

Under the German empire education is left to the exclusive 
control of each of the federated states. The only point of direct 
contact between the Empire and education lies in the mutual 
undertaking of the federated states to bring the law of com- 
pulsory school attendance to bear upon all subjects of the empire 
resident wuthin their respective borders. Of far greater moment 
is the moral influence exerted upon the other states by the 
Prussian hegemony, in virtue of which the Prussian educational 
system comes to be in all essential characteristics typical and 
representative of Germany as a whole. It is remarkable that 
though, as Matthew Arnold vras able to report to the Schools 
Inquii*}^ Commission in 1866, “ the school system of Germany in 
its completeness and carefulness is such as to exi'ite the forcigner*s 
admiration,** neither Prussia herself, nor Bavaria, nor several 
other of the principal states of the Empire, have found it prac- 
ticable to pass a comprehensive education law, owing to the 
religious and political difficulties wnth wdiich any general legis- 
lative assertion of principle is attended in Germany as in England. 
The consequence is that the Prussian system in particular is the 
result of a long and complicated series of special laws, decrees and 
administrative regulations. In such circumstances it is inevitable 
that, especially in secondai*}^ education, some considerable local 
variations and anomalies should remain, but the centralized 
authority of the state has confined these to (|ucstions of patronage 
and external administration, and even w’ithin this sphere has 
successfully asserted its own ultimate supremacy as the guardian 
of the educational interests of its citizens. A detailed historical 
study would bring out clearly the intimate connexion between 
the development of the educational system and the growth of the 
Prussian state, and again between these and the expansion of the 
national life of the German people : incidentally it would 
exhibit the supremacy of Prussia in the modem Empire as the 
inevitable result not merely of militar}’ force but of a genuine 
hegemony of intellect and culture. 

Stress is rightly laid by all educational writers upon Luther’s 
famous letter to the German municipalities in 1524, urging upon 
them the duty of providing schools and upon parents 
the duty of sending their children to school. An 
attempt to give effect to this leaching was at once 
made by the electoral government of Saxony, which by a school 
ordinance of 1528 provided for the establishment in every town 
and village of Latin schools, for in Germany as in England the 
influence of the Protestant reformers w’as solidly on the side of 
classical education as the key to the study of the Scriptures and 
theological learning. All the more remarkable, therefore, was 
the initiative of the electorate of Wiirttemberg, whose school 
ordinance of 1559 represents the first systematic attempt to make 
provision for both elemental*)' and higher education, directing that 
elementar}' schools should be set up throughout the countiy, 
and Parti cularschulen or Latin schools in every considerable 
centre of population. The educational efforts both of the early 
Reformers and of the remarkable Jesuit educationists, who con- 
tributed so largely to the partial reconquest of south Germany 
for the Catholic Church, were brought to naught amid the 
troublous times of the Thirty Years* War, and the desolation and 
national decadence which that calamity brought in its train. To 
this result the rridity of the Protestant scholastics who succeeded 
Luther and Melanchthon, and the frivolity, incompetence and 
petty despotism of the small German courts, contributed in no 
slight measure. The permanent and positive value of Luther's 
pronouncement of 1524 consists not so much in the direct effects 
which it produced as in the hallowed association which it estab- 


Catholic s(?hools under lav teachers, and the numbers of .scholars j ILshed for Protestant Germany between the national religion and 
affected by this firocess of laicization is far larger in the case of ■ the educational duties of the individual and the state, and 
girls than of boys. This change is calculated to produce far- • doubtless this association laigely contributed to the creation of 



GERMANY] 


EDUCATION 


that healthy public opinion which in Prussia rendered the 
principle of compulsory school attendance easy of acceptance at a 
much earlier date than in England and elsewhere, save only 
Scotland, where a similar historical religious influence was 
supplied by John Knox. 

State interference in education is almost coincident with the 
rise of the Prussian state. Already in 1717 Frederick William I. 

ordered all children to attend school where schools 

PnulMtt 5 P^- a week. This 

meotum. was followed in 1736 by edicts for the establishment of 
schools in certain provinces and by a royal grant of 
50,000 thalers for that purpose in the following year. In 1763 
the General Landsckulreglement of Frederick the Great laid 
down the broad lines upon which the Prussian state has since 
proceeded, asserting the principle of compulsory school attend* 
ance, fixing the fees, with provision for the assistance of very 
poor children, prescribing the course of instruction, and giving 
directions for the examination and supervision of teachers. 
Much progress was made, more especially in the organization of 
higher education, under Baron von Zedlitz, who wiis appointed 
minister for Lutheran church and school affairs by Frederick 
the Great in 1771, and retired under Frederick William IL in 
1788. The last-mentioned year saw the establishment of the 
Ahiturientenexamen, or leaving examinations, which form the 
determining element in the state organ i2.a1:ion of secondary 
education in Germany. As in England, the fear of the French 
Revolution produced a corresponding reaction in educational 
affairs, and the policy of Frederick William 11 . was to bind ever 
closer school and church in a system practically independent of 
state control. The first departure from this policy was marked 
by the All^emeims Landrccht of 17(11, which boldly proclajms 
that schools and educational institutions may be founded only 
with the knowledge and consent of the state, and must always be 
under its .supervision and subject to its examination and control. 
This law also laid u])on Jreads of families in every place the duty 
of providing and maintaining sc^hools. 

it was not till the disaster of Jena and the prostration of 
Prussia at the feet of Napoleon awoke the dormant spirit of 
patriotism, and concentrated all the intellectual forces 
MtmcHoa north Germany upon the task of national regenera- 
MfterJena. tion,tliat the principles of the Allj^emcines Landrechl of 
j 794 bore full fruit. “ The organization of the Pru.ssian 
school system/’ says Dr James E. Russell in his work on German 
Higher Schools, “ waited on the reorganization of the Prussian 
State.” One of the first acts of the great patriotic minister von 
Stein, upon his assuming control of the civil administration in 
1807, w'as to abolish the semi-ecclesiastical Oberschulkollegium 
which had been set up as the central authority under the churchly 
policy of Frederick William IT., and to place education under 
the Ministry of the interior as a special section. Wilhelm von 
Humboldt was placed at the head of this section in 1809, and the 
work which this “ great master of the science and art of cdu('.a- 
tion ” (as Professor Seeley terms him in his JAfe of Stein) in- 
augurated in his one year of office entitles him to be ranked 
among the founders of (iennan unity. Humboldt’s greatest 
positive achievements — the foundation of the university of 
Berlin and its organization under a professorial staff which 
included Fichte, Schleiermacher, Savigny, Wolf and Niebuhr, 
as also the internal reform of secondary schools undertaken with 
the pedagogical assistance of Wolf and under the inspiration of 
Fichte -lie beyond the scope of this article. It may, however, 
be observed that Humboldt’s policy in secondary education 
represents a compromise between the narrow philological 
pedantry of the old Latin schools and the large demands of the 
new humanism of the period ; and the recent reform of the 
Prussian secondary schools may be said to represent a return to 
the spirit of Humboldt in this respect. The measure introduced 
by Hiimbolflt in 1810 for the state examination and certification 
of teachers checked the then common practice of permitting 
unqualified theological students to teach in the schools, and at 
once raised the teaching profession to a high level of dignity 
and efficiency which of itself sufficed to place Prussia in the 
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forefront of educational progress. It was due also to the initiative 
of Humboldt that the methods of Peslalozzi were introduced into 
the teachers' seminaries, through them to \'italize the elementary 
schools. To the period of the national struggle Ijelcng the revival 
in 1812 of tlie Abiturientenexamen whicii liad fallen into 
alieyance, and the institution about the same time of tlie 
local authorities called Schulvorstande for the country and 
Schuldepuiationen for the towns. . 

Though the period which succeeded the peace of 1815 was 
one of political reaction, the cahinel order of Frederick William 
HI. in 1825 strengthened the law of <^(>n>pwlsory 
attendance and carried on the work of administrative 7«25 and 
organization by defining the duties of the Provinzial- am- 
Schul-Kollegium and the Regierung. In 1834 imtartentan- 
important development was given to seconckiry educa- 
tion by making it necessary for candidates for the learned 
professions as well as for the civil service, and for imivcrsity 
studies, to have passed the leaving examination of the gymnasia. 
Thus through the leaving examination the state holds the key to 
the liberal careers, and has thereby been able to impose its own 
standard upon all secondary schools. Apart from the prix ilcges 
relative to professional studies, the system of leaving examina- 
tions lias exerted a wide intlucmce upon popular education in 
connexion with the institution of coinpulsorv military service, 
in virtue of a regulation which entitlc*s those who pass ihe leaving 
examination of any of the recognized kinds of secondary .schools 
to the much-coveted privilege of service for one year as a 
" volunteer ” instead of two years as an ordinary conscript. 

'riie revolutionary and national movement of 1848 was 
followed by a period of further educational activity. The Act 
of Constitution of J850 declared teachers (‘ivil servants and 
elementary education free. In practice, the abolition of school 
fees did not be(X)me general until jS 88. Since then tl)c view 
has more and more prevailed that elementary education must be 
free,* and, broadly speaking, h^es in elementary schools are now 
charged only for children attending from another school district. 

In connexion witli the KuUurkampf , or struggle between the 
state and the Rciinan Catholic (‘liurch, tiic Scltulaulsichlsgrsclz 
of 1872 nasserted the alisokite right of the state alone 
to the superv ision of the schools ; but the .severity kampfaad 
of this law^ as a measure against Roman Catholic the con- 
clerical education was considerably modified as a result 
of the .subsequent niconciliation vrith the papacy under *^*^*"** 
Leo XllL, and the Prussian system remains to-day iK)th for 
Catholics and Protestants essentially denominational. All 
.schools, whether elementary or secondary, are JXangelical, 
(^tholic, Jewish or mixed. In the elementary sphere, in 
particular, recourse is only had to the mixed .scliool (Simul- 
lanschule or paritiitische SchuLe), where the cretids aje so inter- 
mingled that a confessiotuil school is impractical ile. In all cases 
the teachers are appointed with reference to religious faith : 
religious instruction is given compulsorily in school hours and is 
inspected by the edergy. 'I'lic general purport of the Prussian 
.school law of 1906 is to strengthen the .system of separate con- 
fessional schools, whicli it extends to certain provinces when; it 
had not previous!}- been in operation. 

In financial respects the last-mentioned law effected some 
readjustment of burdens b}*^ charging a proportion of the ex- 
penditure upon landed property. OiIut recent changes relate 
to the reform of secondary education referred to l)elow. The 
system of educational administration as it stood in 1909 may 
shortly be described as follows. 

Under the ministcrium in Berlin stands the Provinzial-SciniJ- 
Kollegium, the chairman of whu'h is the Ober-Prdsi- 
deni of the province, composed of four or five Rale or 
councillors, generally selected from the directors of macMemy, 
training colleges and gymnasia. 'Hiis body is concerned 
mainly wdth higher education. 

Each province is divided for purposes of general administration 
into two Rtgierungen or governments, and in each Regierung 

* Stu? c^sp«*cin.Ily Das offeutliche VnterrichUwescn Deutschland s. 
by Dr Paul Stotzner (l>;ipzig. 1901). 
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there is a section of usually three or four Schulrate, which controls 
the elementary schoolt. This council is usually recruited from 
the ranks of directors of training colleges and from the inspec- 
torate. The Regienmg is divided into Kteise or districts, and 
in each district an administrative oflicer, called the Landrat, 
represents the government, llie Landrat is concerned with 
th(i provision and repair of elementary school buildings ; as 
regards internal organization, the elementary schools are under 
the Kreisschulinspektor. 

In the Protestant districts the inspectors (Kretssrhul- 
mspektoren) arc usually Evangelical clergymen holding the 
position of superintendent in the J^utheran ("hurch. 
ott. Catholic and certain other exceptional districts 
inspectors with pedagogical qualifications and the status of 
full government inspectors are appointed. Every candidate for 
I.utheran ordination is required to spend six months at a training 
college, but pedagogical opinion is hostile to the system, which 
must be regarded as a survival of the traditional union of church 
and state in educational affairs, retained at the present day from 
motives of economy and a desire to conciliate the church. 

For every school there is an Ortsschidinspektor, usually the 
clergyman of the parish, who discharges the duties of local 
manager and correspondent. This local inspector is also 
chairman of the Schulvorstand or committee, elected by the 
Schulgemeinde, and charged with questions of attendance and 
maintenance rather than with internal affairs. The Schulge- 
nicinde need not coincide with the civil parish. Parishes may 
unite to provide one school, or within one parish different 
religious communities may form separate school “ parishes.” 

Thus the administrative system of Prussia in education as in 
other matters may be described in general as a decentralized 
bureaucracy. This bureaucracy is somewdiat checked by the 
rights of patronage attaching to the local boards in certain cases, 
but the exercise of such rights is in all cases subject to govern- 
ment approval. As regards higher -grade elemental^' and 
secondary schools, the local boards in the towns {Schnldepuia* 
ihueti) are able to exert a considerable influence in the way of 
selection of the type of school, and even of suggestion for the 
modification of recognized types, as is shown by the cases of 
the famous “ reformed ” secondaiy' curricula of Altona and 
I'Yankfort. Still, the legal powers of the local board are restricted 
i o the establishment of an approved type of school, the control 
of externa, and the right of nominating teachers. 

Elementary Schools, — 'i’hc single-cla.ss school {Einklassige 
Schule) and the half-day school {Ilalhta^sschide) arc features 
Pecuii- of the I Russian elementary sy.stem which require notice. 
mritiemot The Einklassigc Schule is a school taught by a single 
teacher, who may leach a maximum number of eighty 
education, 1'hc Halbtagsschule is a single-cla.s.s scEool 

of which half the children are taught in the morning and half 
in the afternoon. During the summer months, owing to the 
exigencies of agricultural labour, many single-class schools arc 
taught as half-day schools. Tlie system of course is regarded 
as a makeshift, but in this, as in the matter of buildings for rural 
elfiinentar)^ .schools, the Prussian administration attaches great 
weight to the consideration of financial economy. As regards 
staff, a large measure of economy is rendered possilde by the high 
average standard of merit reached l)y German elementar}^ 
teachers, whose powers of oral exposition have struck English 
observers as .specially remarkable, and again by the national 
readiness to be content with a moderate salary in return for 
official status. A survival of the old close connexion between 
church and school is to be found in the Kirchendienstef the duties 
of training the choir, playing the organ, kc., which are attached 
in many cases to the post of schoolmaster, and afford an addi- 
tional source of emolument, rendered feasible by the practical 
absence of religious dissent. 

For the preliminary training of elementary teachers there are 
special schools called Prdparanden-Anstalten, of which most 
are state institutions, some are municipal, and a few are private, 
Ihe training colleges themselves are provided by the slate and 
have a three years' course. 


Continuation Schools (Fortbildungsschulen ). — Germans have 
been foremost to realize the truth which is gradually being 
brought home to English educationists, that adequate 
value for the heavy expenditure of public funds upon 
education can only be obtained by providing for the education, 
continued education for two or three years of the 
children of the working classes who leave school at fourteen 
years of age. One of the educational results of the war of 1870, 
with its great lesson of the importance of national education, 
was the Saxon law of 1873 making attendance at continua- 
tion schools compulsory for three years (i.e, up to seventeen) 
in that kingdom. The Saxon law appears to have been 
justified by the experience of nearly a generation. It must 
suffice here to note the following features of its working, (i) 
The schools are taught by the primary teachers, supplemented 
in the towns by some technical instructors. (2) The school 
session may be either for the whole year or for only half the year, 
and may also be held on Sunday, like the old English secular 
Sunday schools. (3) The schools are brought into close relation 
with trades, not only for purposes of curriculum, but also with 
a view to considering the exigencies and meeting the convenience 
of employers with respect to hours of attendance. (4) The 
discipline of the continuation school is extended to supervision 
out of school hours. “ Visits to dancing-halls and all such 
exhibitions as are dangerous to uprightness and purity are 
forbidden to scholars of continuation schools.” Further, useful 
institutions such as savings banks, and also associations for 
social intercourse and the promotion of esprit de corps, are 
oiiganizcd in connexion with continuation schools. There is no 
doubt that in this matter of continuation schools, as in so many 
other fields of social organization, the adoption of compulsion 
has been facilitated by the habituation of the working classes 
to compulsory military service, which has made the German 
workman more disciplined, more “ organizable ” as a social unit, 
more accustomed to subordinate the principle of individual 
freedom and self-will to the collective claims of the state, than 
the workman reared in the traditions of Anglo-Saxon in- 
dividualism. 

Attendance at continuation schools is now compulsory by 
slate law in 12 states, including (besides Saxony) Tladen,Wurttem- 
berg and Bavaria. The city of Munich is notable for its highly 
organized system of technical continuation schools for apprentices. 
Tn Prussia compulsory attendance is still the exception (sa^’e in 
the provinces of Posen and West Prussia, where it is enforced by 
state law), but the permissi\'e act is being rapidly adopted by 
the great cities, including Berlin. 

Secondary Education . — ^The official classification or grading 
according to the type of curriculum of secondary schools in 
Prussia (and indeed throughout Germany) is very 
precise. The following are the officially recognized ^conda^ 
t^^pes. I. Classical schools ; (a) Gymnasium, with ncbooia. 

nine years' course ; {b) Progymnasium, with six years* 
course. 11 . Modern schools : (a) wdth Latin (semi-classical)— 
(i.) Realg\’mnasium (nine years' course), (ii.) Realprogymnasium 
(six years' course); (ft) without I^itin (non-classical) — (i.) 
Obcrrealschule (nine years' course), (ii.) Rcalschule (six years' 
course). The six-year classical and semi-classical schools are 
comparatively unimportant subdivisions in smaller towns. 

Lmoer-grade Secondary Education . — Inasmuch as French is 
taught in the lowest class of the Re^lschule under the official 
curriculum (English, on the other hand, beginning in 
Tertia, the fourth class from the lowest), it follows 
that this, the lowest type of secondary school, is not clamant- 
directly co-ordinated with the elementary school. The aryaad 
Realschulen of Berlin, however, form an i'Tf^portant 
exception to the general rule; their curriculum, 
sanctioned by the ministry at the instance of the Berlin munici- 
pality, provides for the beginning of French in Quarta (the third 
class from the bottom) and English in Secunda. The consequence 
is that in Berlin a very large number of pupils pass from the 
elementary schools to the Realschulen, which take the place 
of the Mittelschulen or higher-grade clementar\' schools that 
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Are to be found in some towns^ though something in the nature of 
higher elementary education is afforded by the top sections of the 
elementary schools. 

First-grade Schools , — One of the most striking features of 
German secondary education is the careful differentiation of 
Pint- schools according to the type of curriculum adopted. 
jtnae Thus^ every German school is a homogeneous unit 
M 9 condary with a definite educational aim and organization, 
Mchoah, conforming to a common standard approved by 
public authority for the particular type to which it belongs. 
Hence the importance attached by the Germans to nomen- 
clature ; so that in selecting a Gymnasium, a Realgymnasium 
or an Obcrrealschule, the parent knows exactly the type of 
education he is going to secure for his son. In England, on the 
other hand, as has often been observed, a great school tends to 
multiply within itself different types of curricula in a haphazard 
way according to the demand c. parents, whose original choice 
of school is based rather on social than on educational grounds. 
Modem sides, army classes :'.nd engineering classes grow up as 
excrescences upon an originally classical type, with the waste 
of power that results from loss of consistency and concentration 
of purpose. The difference between the English and German 
systems is due ultimately to the adoption in Germany of the 
day-school system and the absence, very remarkable in an 
otherwise aristocratically governed country, of the caste spirit 
in education above the elementary level, thanks to which the 
nobly born are not ashamed to sit on the school bench side by 
side with the children of tlie trading classes. On the other hand, 
the English boarding-school system, despite all the want of 
social solidarity, and all the class jealousy and exclusiveness 
with w'hich it is inevitably associated, has admittedly favoured 
those ideals of the cultivation of character as distinct from 
book-learning which give a special value to what is in England 
called a public school education. 

The present differentiation of first-grade schools in Prussia 
is the result of a natural educational development corresponding 
Rise of economic changes which have transformed 

«eini- Prussia and the empire from an agricultural to an 
classical industrial state. It was in 1855 that scmi-cla.ssical 
schools, schools (teaching Latin without Greek) were first 
recognized for a nine years’ course under the title of Rcalschule 1. 
Ordnung, and in 1871 pupils possessing their leaving certificates 
were admitted to mathematical studies in the universities. 
The J^atinless Realschule II. Ordnung is the direct product of 
tlie great industrial development of the modern empire. In 
1882 the Realschule I. Ordnung received the title of Real- 
gymnasium, and the Realschule IT. Ordnung that of Oberreal- 
schulc, both types being at the same time admitted to cerbrin 
privileges in the universities, schools of technology and civil 
service. 

About the same period official recognition was obtained for 
reformed secondary curricula, first at Altona and afterwards 
The (^^92) Frankfort. These two types differ from 
*• reform each other in detail, but the feature which dislin- 
schoo!*' guishes both from the older types is the postponement 
movement, to Untertertia. The design is to secure for all 

types of secondary education a common non-classical l)ase 
coextensive with the first three years of school life, followed by 
a trifurcation or threefold choice between the classical, semi- 
classical and lion-classical types. 'J’he principle of the “ reform- 
school ” has been adopted in a considerable number of German 
(chiefly Prussian) schools, but it would be premature to see in it 
at present more than a new variety of Realgymna.sium or .semi- 
classical school ; it can hardly be said as yet to have affected 
the course of cla.ssical studies in the full sen.se. I he widespread 
.sentiment of discontent with the old philological type of classical 
school was vigorously expressed in a private letter written by the 
emperor William II. as crown prince of Pnissia in 1885, but not 
published until some years later. In December 1890 the Prussian 
ministry convoked a conference at Berlin of secondary school 
experts, and the emperor presided in person at the opening 
session. His Majesty delivered a speech criticizing the Gymnasia 


as wanting a national basis. “ It is our duty to educate 
young men to become young Germans and not young Greeks or 
Romans ” was the keynote of the imperial discourse. The out- 
come of the conference was a shortening of the hours allowed to 
Latin in the Gymnasia, a reduction of the hours of study in view 
of over-pressure, and an expression of official opinion adverse 
to the Realgymnasium. These changes, introduced in 1892, did 
not go far enough to satisfy the reformers, whilst the reduc- 
tion of the hours allowed for I^tin caused misgivings among the 
upholders of the tniditional Gymnasium. Moreover, the Real- 
gymnasium showed greater vitality among the large towns than 
its official critics anticipated. The ensuing decade witnessed a 
certain reaction in favour of the classical humanities as a barrier 
itgainst the materialistic influences of the new industrialism. 
At the same time the protagonists of the cla.ssics came to recog- 
nize that side by side with the old humanities there must be 
accorded to modern and scientific subjects that place m the 
high-grade schools which the practical exigencies of industrial 
life demanded. Thus, the opinion grew that the best line of 
defence for the classical schools lay in the concession of equal 
privileges to the non-classical types ; in this way only could the 
classical schools be kept safe from demands upon their time 
that could not be conceded without endangering their proper 
work. It was upon this basis that an agreement was reached 
Ixitween the contending parties at a second school conference 
that met in Berlin in June 1900. As the result of this conference 
there was issued a royal decree laying down certain general 
principles, of which the following are the most important, (i) 
There must be equality of pri\’ileges as between classical, semi- 
classical and non-classical first-grade schools. The decree 
recognizes, however, that this principle must be applied with a 
certain elasticity and with due regard to the necessity for training 
in particular branches of knowledge as a preliminary to certain 
lines of university study and certain professional pursuits. 
Consequently the Bru.ssian system of privileges hius become 
extremely complicated, and it is truer to speak, as the decree 
goes on to do, of an extension of the privileges of the non- 
classical schools, rather than of alxsolute equality. (2) “ In 
thus acknowledging the equality of the three types of higher 
institutions, it will be possible more thoroughly to strengthen 
the special characteristics of each ty[)c. In this connexion,” 
the royal decree proceeds, ** I shall offer no objection to an 
increase in the number of hours devoted to Latin in the Gym- 
nasium and Realgymnasium." 'Thus, both as to the place of 
T.atin in the curriculum of classical schools and as to the status 
of semi-classical schools, the decree of 1900 involves a reversal 
of the policy of 1890. (3) The decree expresses approval of the 
reformed curricula of Altona and Frankfort, and a desire for an 
exten.sion of the experiment where the cf)nditions are suitable. 

Notwithstanding the growing official encouragement of 
education upon semi -classical or non-classical lines, the upper 
and professional ckisses of Germany continue to show y marked 
preference for the fully classical Gymnasium ; hence, in Germany 
as in England, the tendency for a widening gulf to disclose itself 
lictwecn the educ.ation of the directing classes in politics and 
administration and the bulk of the industrial population, which 
suggests that the problem of combining in just proportions the 
liberal and practical elements in a thoroughly national system 
of education has not yet reached the solution that the needs of 
the age reejuire. 

Switzerland, 

Switzerland affords perhaps the best typo of a democratic 
system of local authorities. The central authority is the canton, 
not the federation. 'The interference of the federal 
authority is confined to the imposition of certain broad 
principles by the constitution, to the indirect influence influence 
exerted by Uie examination of recruits for the national •• federal 
army, and to financial grants for technical instmetion, 
its most important direct educational work being the 
support of the technological university at Zurich. The federal 
constitution (i) states that primary instruction must be under 
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the control of the canton (an important point in view of the 
strength of ecclesiastical influence in some of the Catholic 
cantons), and must be compulsory and gratuitous ; (2) declares 
that it must be possible for the public schools to be attended 
by the adherents of all creeds without hurting their freedom of 
conscience ; (3) forbids the employment of child labour before 
completion of the fourteenth year, with a provision that in the 
fifteenth and sixteenth years factory work, together with the time 
given to school and religious instruction, must not exceed eleven 
hours a day. (4) All recruits for the feder^ army (in which service 
is compulsory on a militia basis) are examined in their twentieth 
year, and the results are published. This examination affords an 
instructive index to the state of education in the several cantons 
and promotes a healthy emulation among them. 

The cantonal organization of education presents the variety 
which the extraordinary diversity of race, language, religion and 
physical conditions of the component states of the 
^‘^^^'ration would lead one to expect. The large canton 
r/ofl. of llt^rn may be instanced as the type of a strong 
central authority. The commune or parish is the unit 
for elementary education. The communal council nominates a 
school board of at least five members, whose function is to spend 
the money voted for school purposes by the general communal 
council. Several communes in combination form a district 
authority for the support of what arc in reality higher primary 
schools, though called in Switzerland Sekundarschulen, mamtamed 
by the district. The maintenance both of the primary and higher 
primary schools is aided by grants from the central authority. 
The true secondary schools, called middle or higher schools, are 
maintained and controlled by the centra’k or cantonal authority. 
The existence of separate local aiithoriti<\s for each grade of 
education is characteristic of Switzerland generally, this system 
being the opposite to that adopted in England in 1902. 

Tlie central grants in Switzerland always take the form of 
payments to the IcK’al authorities of a proportion of the teachers’ 
salaries ; they arc never, as in England, assessed upon the number 
of children in attendance, nor are they dependent, as was formerly 
the case in England, upon the results of examination, nor again 
are grants made in respect of particular subjects as is the case 
with the grants for special, i.e. practical, instruction in England. 

Religious instruction in the Swiss communal schools generally 
follows the hut h of the majority ; in a few cantons separate 
schools being provided for minorities if sufficiently numerous. 
In the town of Lucerne, Catholic instruction is given in school 
hours, and Protestant instruction is provided out of school and 
out of hours for the Protestant minority. 

In ig out of the 25 cantons attendance at continuation schools 
is compul.sorv (at least in some districts) for boys up to 17, and 
in 3 cantons it is compulsory also wholly or in part for girls. 

Biigium. 

The interesting feature in Jlelgian education is the treatment 
Betgimn religious question in successive laws. 

rrraN The law of 1842 obliged the communes to provide 

0100^ of primary instruction, which was to be free in the case of 
rtiigiwB poor children. The state made grants in aid, subject to 
guei on. Subject to a conscience clause, religious 

instruction was obligatory, and was placed under ecclesiastical 
inspection. 

2. The law of 1879 removed religious instruction from the 
curriculum, and provided for facilities to the clergy to give such 
instruction outside school hours. This law furnishes a striking 
instance of the futility of a parliamentary majority legislating in a 
sense opposed to the convictions of a considerable section of the 
community. The law evoked a storm of opposition in the country, 
still profoundly Catholic and attached to ecclesiastical traditions, 
and within eighteen months the Catholics founded private 
elementary' schools with 455,000 .scholars. In 1883 the Catholic 
private schools numbered 622,000 scholars, whilst the attendance 
at the communal schools had sunk to 324,000. Their doctrinaire 
treatment of the education question resulted in the political 


annihilation of the Belgian Liberals, and was responsible for the 
strongest and most p>ersistent Roman Catholic reaction that has 
been witnessed in western Europe since the beginning of the 
19th century. 

3. The law of 1B84 was the work of the moderate Catholic 
party, it did not make religious instruction obligatory, but it 
gave liberty to the communes to provide for the giving of religious 
and moral instruction at the beginning or end of school hours, 
subj ect to a conscience clause. Power wa s given to the commune.s 
to adopt private confessional schools and maintain them. 
Provision was further made entitling any twenty parents of 
children of school age to demand a school of the normal communal 
type, as against a proposal to adopt a confe.ssional school. Power 
was also given to a like number of parents to compel the adoption 
of a confessional school in the case of the commune refusing to 
provide religious instniction of the type demanded by them, or 
putting obstacles in the w'ay of its being given by the clergy or 
their representatives. 

4. The law of 1895 is the work of the more authoritarian 
Catholics, and makes religious instruction obligatory, placing it 
directly under the control of the clergy. It also increased the 
subsidies to private schools. This law was passed in face of 
opposition from the moderate section, who saw in it an exaltation 
of state authority which might be turned by opponents to the 
disadvantage of the religious interest. It is by no means clear 
that Belgium has yet attained a final solution of the religious 
difficulty ; the life of tlie present law is probably to be measured 
by tliat of the Catholic political majority. 

Holland. 

The outstanding feature of public education in Holland is the 
strength of the private primary .schools. iJndcr the law of 1857 
secular teaching alone was pro\’ided in the primary schools at 
the public cost. The law of 1878 allowed communes to make 
grants to private schools on condition of their becoming neutral 
in the matter of religion. The kiw of 1889 allowed private 
denominational schools to receive governnienl grants while 
retaining their denominational character, but forbade further 
grants to such schools by the communes. 

In 1905 there were 566,460 children in the public and 278,632 
in the private schools. 

Scotland. 

I'he diverse religious and social conditions of the three con- 
stituent parts of the United Kingdom must necessarily cause the 
education problem to assume a different shape and to receive 
different solutions in England, Scotland and Ireland respect- 
ively; latterly also the special conditions obtaining in Wales 
have received partial recognition at the hands both of the 
legislature and the executive. In Scotland the conditions have 
ijeen less complex than in England. The practical unanimity of 
the people in religious faith, which has remained undisturbed by 
the institutional divisions of recent times, the wider diff usion of a 
sense of the value of education, the greater simplicity of life which 
has rendered all classes largely content to avail themselves of the 
preparatory education afforded by the common school and 
favoured the development in the secondary sphere of day rather 
than boarding schools, are among the causes which have con- 
tributed to the early building up of a national system which in 
some respects resembles the continental rather than the English 
type. 

llie national appreciation of education is found marked 
already before the Reformation in a statute of James IV. (1494) 
requiring all freeholders of substance to send their 
heirs to school and to keep them there until they had 
perfect Latin. The Reformation, asserting itself by 
common consent under one ecclesiastical form, and free 
from the divisions of religious organization which tended to 
neutralize it as an educational force in England, put fresh life into 
the educational aspirations of the people. As early as 1560 the 
Church Assembly, largely under the inffuence of John Knox, put 
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forth the Book of Discipline^ providing that “ every several kirk ” 
in a town ‘‘ of any reputation was to have its Latin school, that 
the “ upalancl ” or country parts were to have a teacher of the 
first rudiments ” in every parish, and that each “ notable ” 
town was to have “ a college for logic, rhetoric and the tongues.” 
Practical elTect was later given to this scheme by an act of the 
Scottish parliament in 1696, under which parish schools were set 
up in connexion with the Established Church of Scotland. This 
system was extended by an act of 1803, which made better 
provision for teachers’ salaries and also confirmed the position of 
the parish school as an adjunct of the parish church. The system 
of inspection and state aid introduced in England in 1839 was 
made applicable to Scolland, thus grafting upon Scotland the 
English system of voluntary state-aided schools. At the same 
period another new factor was imported into Scottish education 
by the ecclesiastical disruption of 1843. As a result of these 
changes in 1861 a new act was passed which relaxed, though it 
did not sever, the ties which bound the parish school to the 
church. 

Education (Scolland) Act of JS72 set up elective school 
boards for parishes and boroughs, and vested in them the 
Scottluh parish and burgh schools. Long prior to the 

school practice of the Churcli of Scotland 

koania to ali(W exemption in the schools from religious in- 
and achool struction ; consequently in imposing a compulsor>’ 
'j^®***"®* conscience clause the act did little more than confirm 
existing usage. The school boards were left full 
lil)ertv as to the religious instruction to be given in their 
schools, and in practice school boards universally adopt the 
Shorter Catechism, which is acceptable to all denominations 
of Presbyterians. The act made the school boards responsible 
for the supply of school accommodation, and introduced com- 
pulsory attendance, for which opinion in England was not at that 
lime ripe. By the act of 1901 , the age of com]>ulsory attendance 
Avas raised to fourteen, with provision for exemption after 
twelve. 

The experience of the Scottish Education Department, like 
that of the English, has led to the gradual abandonment of in- 
dividual examinat ion as the basis for the payment of 
grants. The institution of the merit c'ertificate is 
pragma, features in which the Scottish system differs 

from the English. Prior to the code of 1903 the merit 
certificate, awarded on examination after the age of twelve, 
was propiirly described as the leaving certificate of the elementary 
school. Under the more recent codes merit certificates are 
awarded uiifler a system designed to encourage the transference 
of jjromising pupils at an early age to supplementary courses or 
higher-grade departments. Under this system the fitness of the 
pupil to enter upon a course of higher studies is determined 
not solely by the results of a single examination, but by 
the whole character of his work during the preceding school 
course. 

A notable factor historically in Scottish education was the 
extent to which the parish schools supplied their best pupils 
with higher or further education. 'Die administrative 
Ulgbar* changes last mentioned have led to a remarkable 
w^oo/s. development of organized higher-grade schools and 
departments. 'I'liese departments have now been 
organized upon the lines of the higher primary schools of France, 

“ to continue a stage further ” (says the report of the Sf:ottish 
Education Department) “ the general education ol that con- 
siderable body of pupils who, under new conditions, may be 
expected to remain at school till fifteen or sixteen.” The 
function “ of giving something of the nature of a specialized 
education to pupils who will leave school at a comparatively 
early age ” is now discharged by the supplementary courses. 

Elementary education has generally been rendered free by 
the fee grants under the parliamentary vote, and l»y 
education, accruing under the Ix)cal Taxation (Customs 

* and Excise) Act 1.S90 and the Education and Local 
Taxation (Scotland) Act 1892. j 

Voluntary schools are not numerous, being chiefly those of 


the Roman Catholic Church. The average cost of maintenance 
per child in average attendance in public schools (according 
to the official report 1907-1908) was £3, 11s. i^d., of which 
£2, 4s. 4jd. was met by government grants for elementary 
education. In voluntary' schools the average cost of main- 
tenance was £2, 15s. ijd., of which £2, 2s. 7d. was met by 
elementary grants, including a sjiecial aid grant of 3s. per 
head under the Education (Scotland) Act 1897. 

The total numlicr of children (1907-1908) in average attendanc'e 
in grant-earning schools was 712,076, and the percentage of 
attendances to numbers on the register was St - 66 %, As 
regards teaching power, 81 •52 % of the male teachers and 
56*71 % of the female teachers in the elementary teachers had 
been trained in training colleges. 

Certain miscellaneous additional powers arc conferred upon 
school boards by the Education (Scotland) Act 1908, including 
powers to provide school meals ; in outlying parts, to 
provide means of conveyance, or pay travelling expenses 
of teachers or pupils, or defray the cost of lodging pupils A^igog, 
in convenient proximity to a school ; to provide for 
medical inspection ; and as to children neglected l)y reason of the 
ill-health or poverty of the parent, to supply food, clothing 
iind personal attention. 

Perhaps the most noteworthy provision in the act of 190S 
is that which enables (not oblig(‘s) school !>ojirds to make bye- 
Laws requiring attendance at contimiation classes up compui- 
to the ago of seventeen years. Apart from com- aorycoa- 
pulsory attendance, the a('t lays upon srhool boards tinuation 
the duty of making suitable provision of continuation ®^***<^** 
classes with referenc'e to the crafts and industries practised in 
llie district. 

The Scottish Education Act of 1872 distinguished certaiti 
burgh and parish schools as higher class public ” or secondary 
schools, 'liie act of 1908 deals in some detail with 
secondary education, modifying and strengthening 
the framework in various ways, but without introduc 
ing organic changes. “ Secondary ” schools are distinguished 
from intermediate,” the fonner being defined as providing 
at least u five years’ course^ ; the Jai ler as providing at least a 
three years’ course in languages, mathematics, science and such 
other subjects as may from time to time be deemed suitable for 
tlie instruction of jmpils who have reached a certain standard 
of attainment in clemtintary subjects under the code. Inter- 
mediate and secondary .schools may he provided and maintained 
cither l)y school boards or otherwise, and provision is contained 
in the act for the transfer of endowed scIh^oIs to the school 
board. Thus secondary (as well as cU'incntary and continuative) 
education is organized upon the basis of I he parish or burgh ; it 
receives, however, grants in aid thnjiigh the ag<Micy of coimty 
(or large url)an) authorities (called (listrict (M)miT)ittees) con- 
stituted under schemes of the Scottish Education Department. 
For the purpose of such grants in aid the funds available under 
the various local Uixation acts, together w-ith fxirliamenlary 
grants, j)lher than a fee grant at the rate of 12s. per child in 
avcnige attendance, form a fund called the Education (Sc(»tland) 
Fund. After provision Jjas been made for {inter alia) grants for 
universities, higher technical education and training colleges, 
the fund is allocated to the district committees acTording to a 
scheme laid before parliament and approved by the king in 
coiineii. Out of the ” district education fund " the school 
hoard receives (ordinarily) a sum erjual to orie-half of the umonnl 
by which the net cost to llie school board (after deducting income 
from grants nmde by the department and from fees) exceeds the 
amount which would l^e produced by su<‘h rate per pound upon 
the district of the school board «as the committee may determine, 
not being more than a rate of twopence in the pound. Important 
powers are also conferred upon the district committee for organiz- 
ing and aiding within their district the provision by the school 
boards of medical examination and supervision of .school children, 
the supply of bursaries for pury)oses of all forms of higher educa- 
tion, and the provision of instruction in sjjecial subjects, such as 
agriculture, \'C. 
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Ireland. 

The full development of a system of public education in 
Ireland has been hampered and retarded by the general diffi- 
Speeiml culties inherent in the problem of Irish government. 
difticuitim In consequence of the fundamentally different social^ 
oiiHMt religious and political conditions in the two countries^ 
wiuGmtioa. English and Irish systems have developed down 
to the present time upon divei^ent lines. In England, 
popular education was founded in the first instance upon in- 
dividual initiative combining in organized voluntary effort, and, 
though the voluntary agencies have been first supplemented 
and latterly to a laige extent supplanted by public action, the 
tendency has been in the direction of municipalization rather 
than in that of central state control. In Ireland, on the other 
hand, education has suffered in the past from the general absence 
of individual initiative and local interest almost as seriously as 
from the mistakes of the English government. These causes, 
more directly perhaps than the prevailing poverty of the country, 
made it necessary to throw the burden of supporting the schools 
to an increasing extent u])on the state, while the want of local 
self-government precluded any devolution of powers and duties 
upon municipal authorities. 

State intervention is actually of earlier date in Ireland than 
in England. From the reign of Elizabeth onwards, English 
Protestant schools were founded by the government 
in a sporadic and intermittent fashion in pursuance 
Mpect. ils Anglicizing policy. To mention briefly one or 

two historical features, the great religious educational 
enterprise of Edmond Rice in founding the well-known Irish 
Catholic order of the Christian Brothers in 1802 forms an excep- 
tion to the general lack of initiative among the people themselves. 
About the same period the Kildare Place Society (founded in 
1811 while the first commission of inquiry into Irish education 
was sitting) attempted to grapple with the peculiar difficulties 
of the religious situation upon lines somewhat similar to those 
just laid down by I^ncaster and his followers in England. 
This organization comprised both Roman ('atholic and 
Protestant schools upon a common religious basis of Bible 
reading without note or comment, and received government 
grants which rose to £30,000 a year before they were discontinued 
in 1833. The religious compromise which the system embodied 
broke down in consequence of Catholic dissatisfaction, and that 
it was at first fairly successful may seem extraordinary in view 
of the later attitude of the Catholic (Iiurch towards the question 
of common schools and combined religious instruction. 

In 1833, as the result of a second commission of inquiry 
(1824) and a select committee of the House of Commons (1828), 
Mr Stanley inaugurated the national system of element- 
naiionai schools Under a board of commissioners nominated 
ayatem, from the different religious denominations. The 
government api)ears from the outset to liave aimed 
at combined secular and separate religious instruction for 
Roman G&tholics and Protestants. At the same tifnc, an 
attempt was inconsistently made to provide an ethical basis 
for the secular instruction by means of Bible extracts. The 
story of the preparation of these extracts by an ingenious 
compound of the Protestant Authorized and Douai versions of 
Scripture is in its way one of the curiosities of religious history. 
The extracts were designed to meet the recognized Catholic 
objection to the indiscriminate reading of the Bible without note 
or comment. In practice they were chiefly used in the Protestant 
schools (in which tlieir use is now practically extinct), and the 
growing Catholic objection to the policy of the National Board 
in this respect found authoritative, though somewhat cautiously 
worded, expression in a decree of the Roman Congregation Dc 
Propaganda Fide of January ii, 1846, declaring that non- 
sectarian religious instruction was dangerous to youth. “ Tutius 
multo esse ut literarum tantummodo humanarum magisterium 
fiat in scholis promiscuis, quam ut fundamentales, ut aiunt, et 
communes religionis Christianae articuli restricte tradantur, 
rcservata singulis sectis peculiari seorsum cruditione. Ita enim 


cum pueris agere pcriculosum valde videtur.” The religious 
difficulty in Irish elementary education may be said to have 
been solved in process of time by the conversion of the national 
system in practice, though not in theory, into a system strongly 
denominational and therefore widely different from the design 
of its founders, combined Biblical instruction being discard^, 
and separate schools for the most part taking Uie place of 
common schools for the two creeds. In tlie latter respect the 
like tendency has been noted in the case of Germany. 

The following are the chief specific points upon which the 
Irish system of elementary education differs from the English. 

Finance. — ^The state still makes building grants to the extent 
of two-thirds of the cost. Such grants are only made to what 
are called vested schools, that is to say, schools of 
which the premises arc vested in trustees or in the aiemeat- 
commissioners themselves. The state further pays 
in the case of all national schools the entire cost of 
maintenance except only the upkeep of the building, and the 
provision of books after the exhaustion of a first free grant. 

Appointment and Payment 0/ Teachers. — For the purpose of 
promotion the state through its inspectors undertakes the duty 
of classifying the individual teachers in four grades, passage 
from one grade to another being secured by examination. 
Appointments of teachers to schools are made by the school 
managers subject to the approval of the commissioners. Rights 
of dismissal are reserved to the local managers and also to the 
commissioners independently. Lastly, the teachers’ salaries 
are now paid directly by the state. The old .system of payment 
by results was abandoned in 1900, and the teaclier is paid (a) 
a fixed .salary according to grade, {b) a continued good service 
salary which may be increased triennially, (r) a capitation 
payment. 

Convent Schools. — In addition to the national schools supported 
as above, there arc a considerable number of convent or monas- 
tery schools which receive capitation grants after the English 
plan, but not direct salaries. There were 308 such schools in 
igo8, with an average attendance of 70,003. There were also 83 
other convent or monastery schools paid by personal salaries, 
with an average attendance of 11,075. 

School Attendance atid Free Education. — The Irish liducation 
Act 1892 provided for compulsory attendance in towns and for 
the adoption of compulsion in other districts. In virtue of the 
financial sections of this act, which provided an increased 
grant for .salaries, most national schools have become free. 

General Elementary-School Statistics. — In 1908 the average 
number of scholars on the rolls of all the schools was 708,992, 
and the average daily attendance was 494,662, or 69-8 % 
compared with the number on the rolls. As regards religious 
denomination, 74*42 % of the scholars on the rolls were Roman 
C'atholics ; 28-6 % were in schools attended by both Roman 
Catholic and Protestant children and 71-4 % in schools attended 
solely by Roman Catholics or solely by Protestants. The total 
expenditure on the schools and teaching staffs was £1,591,214, 
of which £1,451,139, equivalent to £2, 19s. 3d. per scholar, was 
contributed from state grants, and £140,074, equivalent to 
5s. gd. per scholar, from local (i.e. voluntary) sources, the rate 
per scholar from all sources being £3, 5s. 

Training 0) Teachers. — Salaried monitors arc employed in 
the Irish schools, but, unlike the English pupil teachers, arc not 
explicitly recognized as forming part of the school staff. There 
are now seven training colleges, viz. one undenominational 
college maintained by the commissioners, five Roman Calholic 
colleges, and one college in connexion with the Protestant 
Episcopal Church of Ireland. Of the scholars in the undenomi- 
national college, 73 out of 312 were Roman Catholics. The total 
number of students in training was 1189, viz. 514 men and 675 
women. The percentage of trained teachers to the total number 
of teachers was 64*7. A special training college for the instruc- 
tion of teachers in Irish has been recognized. 

One of the chief desiderata in Irish education is a single 
central authority for all branches of education, elementary, 
secondary (or “ intermediate ”) and technical. There are two 
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central authorities dealing with secondary education^ viz. the I 
Intermediate Education Board and the Department for Agri- 
culture and Technical Instruction. The Intermediate 
Board administers sums available under the Inter- 
mediate Education Act of 1878 from the Irish Church 
Surplus, and also the sum allocated under the Local Taxation 
Act 1890. The vice of the system in the opinion of educational 
experts lies in the statutory obligation to award grants on the 
result of an individual examination of the scholars. As a result 
of the vice-regal commission of 1898, power was taken to intro- 
duce a system of school inspection, though not to dispense with 
the individual examination as the basis for the award of the 
grants; this measure of reform was ultimately carried out in 
1909. The sum distributed in result grants is about £50,000 
per annum. 

Prior to the Agriculture and Technical Instruction (Ireland) 
Act 1899, science and art grants were administered by the 
Science and Art Department in England ; by this act they were 
transferred to the new Irish Department for Agriculture and 
Technical Instruction. This department makes block grants 
to secondary schools in respect of science and art leaching, and 
manual instruction or domestic economy. Measures have been 
taken for the CO' ordination of the duties of the Technical Depart- 
ment and the Intermediate Board, and the impetus given to the 
leaching of experimental science by grants for the erection of 
laboratories represents a reform of undoubted value for higher 
education in Ireland, especially when considered in connexion 
with the enlistment of the local interest of the technical education 
committees in tlie intermediate schools. Nevertheless, in the 
absence of a reform of the results system of intermediate grants, 
the special subsidizing of science teaching has tended to put an 
undue premium upon this subject to the detriment of the rest 
of the curriculum. 

Ireland possesses no such system of scholarships for assisting 
the passage of scholars from the elementary to the secondary 
school as England enjoys as a result of the municipalization of the 
educational system. Nevertheless, Irish children as a fact pass 
much more freely from the elementary to the secondary school 
than is the case in England where social prejudices are stronger. 
The schools of the Christian Brothers are usually organized in two 
departments, primary and intermediate, and thus supply for the 
Roman (Catholic population the demand for the cheap iy]ie of 
secondary day school represented by the municipal schools in 
England. It must be added that the Irish intermediate schools 
are purely denominational. The widespread demand for secondary 
education among the people, to which the report of Messrs Dale 
and Stephens bears witness, is a gratif}’ing feature of Irish life, 
while the recent establishment (1908) of the long-deferred national 
university, atid the perceptible quickening of intellect ual interests 
throughout the country in connexion with the Celtic revival, 
point to better conditions for higher education and to tlie develop- 
ment of a wider, deeper and truer, because more national, culture. 

England. 

It was justly observed by Sir Joshua Fitch (Enry. Brit., loth 
ed., xxvii. p. 655) that “ the public provision for the education of 
the people in England is not the product of any theory or plan 
formulated beforehand by statesmen or philosophers ; it has 
come into existence through a long course of experiments, 
compromises, traditions, successes, failures and religious con- 
troversies. What has been done in this department of public 
policy is the resultant of many diverse forces and of slow evolution 
and growth rather than of pure purpose and well-defined national 
aims. It has been effected in different degrees by philanthropy, 
by private enterprise, by religious zeal, by ancient universities 
and endowed foundations, by municipal and local effort, and only 
to a small extent by legislation. The genius — or rather character- 
istic habit — of the English people is averse from the philosopluc.al 
system, and is disposed to regard education, not as a science, but 
as a body of expedients to be discovered empirically and amended 
from time to time as occasion may require.” Clearly, then, the 
English system of public education, as it results from successive 


acts of the administration and the legislature, is one which cun 
only adequately be appreciated in the light of an historical 
survey of the various s^es which have led up to it and the social 
conditions by which they were determined. The history of state 
education in England begins tardily in 1832, when after a 
generation of hesitation and controversy a Ixjginning was made 
upon an exceedingly modest scale with the system of treasury 
grants in aid of elementary schools. The diverse forces which 
were at that date at work in the education of the nation as a 
whole, retarding state interference and marking out the limits 
within which it was long to be confined, derive their origin from a 
much remoter period. 

The apprenticeship laws of Henry VIIT. contain the earliest 
germ of state interference. These laws obliged children between 
five and thirteen years of age who were found begging or idle to 
be bound apprentices to some handicraft. If the immediate 
object was the prevention of crime rather than education as sucli, 
this early legislation is at least significant of the primary and 
intimate connexion that exists between popular education and 
industrial and economic needs. Yet in the shaping of the educa- 
tional system the original influences were religious rather than 
economic ; hence the importance of the canons of 1604, 
which secured the control of education to the Estab- of the 
lished Church. This of course was no novel doctrine, BagUsh 
but merely the reaffinnation l)y the Reformed ('hurch 
of the Catholic tradition of religious exclusiveness, 
presenting itself to the mind of contemjjoraries rather as the 
recognition of a national, that was also a religious, duly than as 
the assumption of an ecclcsiasliciil privilege. Whatever mischiel 
the Tudor statesmen wrought by indiscriminate destruction of 
chantries and other foundations which conihined eduaitional 
work with observances that the new religion branded as super- 
.stitious, however far the Engli.sh Reformation fell short of the 
organized enthusiasm for popular education and culture that 
marked the first most vigorous and constructive period of 
Lutheranism in Germany, the rroieslant, and especially thir 
Buritiiii, spirit unquestionably inspired a considerable volume of 
individual educational effort during the latter half of the ibtli 
and the first half of the 17th centuries. Here, as in Germany, 
the influence of the Reformation was wholly on th(^ side of 
classicism, the dead languages being the key to the theologii'al 
le^irning which was of primary concern to the men of that 
theological age. conception of elementary education as a 
system complete in itself and adaptecl to tlie needs of the masses of 
the people w^as unfamiliar at this date. The eariii'st elementary 
schools were petits schools, wdiich (as the name implies) were 
really preparatory’^ departments of the grammar-scliools. lidiica- 
tion in fact was still regarded as the pri\’ilege of an elite, but, as in 
the middle ages, the elite for whom it was sought to provide e. 
ladder to the university by means of the endowed .schools so 
numerously founded about this time was an elite of intellect and 
not of mere W'caltli ; the class feeling which became so marlord 
a feature of English higher education was of much later growth. 

Towards the end of the 17th century elementary education 
Ijcgan to differentiate itself, partly by way of reaction against the 
unnatural cla.s.sicism of the preceding age, but more 
especially as the result of tlie groivth of towns and the eiemeat^ 
creation of a considerable industrial population. At •'y 
the close of the century the moral evils attendant upon ^tiucatien. 
industrialism alarmed the religious conscience and prompted one 
of the great educational movements that stand to the credit of 
the national church. In 1699 Dr Bray founded the .Society for 
Promoting Christian Knowledge, and the movement th(?reby 
initiated may be traced in the numerous charily ” or “ Blue 
Coat ” schools scattered plentifully throughout the country and 
especially in the great centres of population. The foundation of 
these schools, which was pushed forward with vigour during the 
early years of the i8th century, represents an energetic and well- 
planned attempt to cope with the social evil of poverty by 
educational means. The instruction was t?lcmentary, the scholars 
were clothed as well as taught free, and the .schools in the first 
instance were supported not so much by permanent endowment 
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as by voluntary effort, so that with this movement the voluntary 
system may l)e said to make its appearance. lastly, all these 
philanthr(»pic efforts were inspired by a solid but sober piety 
nurturcfl by a church which came nearer than at any other period 
of its history to enjoying the undivided allegiance of the people. 
Another notable movement in connexion with the church was one 
confined to Wales, that of the Welsh “circulating schools” 
established by (Griffith Jones about 1730, consisting of an organ- 
ized staff of schoolmasters who went round teaching adults to 
read the Bible in Welsh. In the Englisli rural parishes the com- 
parative religious unanimity favoured the quiet development \ 
of elementary education in a small way upon less specifically 
religious lines. Numerous small endowments for the element- 
ary education of poor children were provided by well-to-do 
])arishioncrs ; indeed to sucli an extent did the practice of making 
charitable (and largely educational) bequests increase that the | 
legislature intervened in the interest of private inheritance by 
reviving the law of mortmain in an act of 1736. The villi^e 
schoolmaster became a feature of rural life, frequently enjoying 
a schoolhouse provided sometimes by endowment and sometimes 
even directly by the parishioners at the cost of the rate levied by 
tlie vesliy, but more often aided only hy a little stipend from an 
(Mulowment for teaching poor cliildren, and eking out an always 
sciinty subsistence by the fees of such paying scholars as he could 
suc(^ecd in g<itting together. 

'fowards the end of the iSth ceiitur\' the emergency of the 
industrial revolution evoked a fresh religious eflort upon a more 
The highly oigani/ed scale in the shajje of the Sunday- 
Sundmy^ school movement, which may be said to represent the 
Mchaol educational contribution of the hA-angelical revival. 
movement, R„],ert Raikes, the founder of the Sunday School 
Union, established his first Sunday school in 1782. 'riie ideux of 
the Sunday school did not originate with Raikes ; among earlier 
pioneers in this field were John Wesley, who hold Sunday classes 
at Savannah in 1737; 'rheo|)hilus Lindsey at (alterick in the 
North Riding of Yorkshire, about 1760; Hannah Ball at High 
Wycombe in 1709; and Jenkin Morgan near Llanidloes in 
1770. Sunday sc-hools, too, had been founded in Kngland by 
Jtiseph Alleine, the Jhiritan Father, in the J7th century, and 
in (.atholic Italy and France by St (Charles Borromeo and Jean 
Baptiste do la Salle in the ihth and 17th centuries respectively. 
Nevcrtludess, in virtue of his a^'hie^^•ement in organizixtion, 
Raikes is riglitly regarded as the founder of the h'.nglisli Sunday 
school, 'rhe peculiar value of the Suiukw-school system in its 
early days lay in the combination of .secular with religious 
instructii n ; in many cases the school w'as held on .Saturday as 
well as Sunday, and its restriction to the one day or two days was 
due to the prevalence of child labour under stress of the great 
industrial expansion. With better economic conditions and with 
the development of day schools the Sunday schools gradually 
became restricted in function to purely religious instruction. 
Lven with this limitation there is no doubt that the great Sunday- 
school «)rganizations of the various churches still deserx’e to Ix^ 
reckoned among the educational assets of the nation, and as 
agencies l)oth of religious instruction and of general culture they 
may tend, undtT modern educational and religious developments, 
to play an increasingly important part. 

At the end of the i8th century the development of industry 
and the social unrest which followed the French Revolution 
Move- combined to bring home to the public mind the need 
mentMot of a national .system of day schools. Unfortunately, 
Lmncmeter just at this moment the revival of Nonconformity as 
iiBtf r!w result of the religious vitality of the Evangelical 
otthe movement shattered the religious peace of the early 
reiifiottM Hanoverian period and d i vided the nation once more into 


system of popular education upon a voluntary basis; both 
concurred in extolling the merits of the monitorial system, 
which each claimed to have originated, 'llie controversy 
between them, Ixigun upon personal grounds, resolved itself 
into a national contest of rival principles of religious teaching. 
Lancaster as a young Quaker schoolmaster, confronted with 
pupils drawn from various religious bodies, planned his religious 
instruction upon the lines of doctrine common to all the orthodox 
Christian denominations. Thus he is the father of the unde- 
nominational religious teaching which later formed the basis 
of the Cowper-Temple compromise. But whereas the Cowper- 
Temple clause is purely negative in form and so seems to point 
to an undogmatic religion, the Lancasterian teaching was 
essentially positive and dogmatic wdthin its limits. In 1805 
Mrs Trimmer opened the attack upon Lancaster's .sy.stem with 
a work bearing the expressive title of A Comparative V iinv of the 
Ne^v Plan of Education promulgated hy Mr Joseph Lancaster 
and of the System of Christian Instruction founded by our Fore- 
I fathers for the initiation of the young members of the Established 
I Church in the Principles of the Reformed Religion, The church 
I as a whole refused to co-operate in religious teaching upon the 
I basis of a common Christianity, and joined issue with I.jincastcr 
1 and his Whig and Nonexmformist following not merely upon 
, the question of the exclusion of dogmatic formularies, but 
; also upon the question of the control of whatever religious teach- 
i ing should l)e given. In fact the vital question at this period 
i was whether the clergy of the Established Clnirch were to control 
I the national education. The religious issue was prominent in 
connexion with the remarkable attempt at legislation made 
by the Whig state.sman Mr Whitbread in bis raroebial Schools 
J-fill of J807. As originally introduced, the bill proposed to make 
it compulsoiy^ on parochial vestries to levy rates for the support 
of schools for teaching reading, writing and arithmetic. The 
compulsory provisions were dropped in the House of Common.s, 
but the bill was rejected by the Lords, mainly on the ground 
that it did not place education on a religious basis or sufficiently 
.secure control to the minister of the parish. 

The failure of the liberal proposals of Whitbread, and the 
strength of the Di.ssenting opposition to any settlement on purely 
church lines (such as that advocated b>' Bell in 1808 
for estublisliing schools under the control of the non of 
parochial clergy), rendered recourse to voluntary effort voiuntmry 
inevitiible. In 1808 the Royal lancasterian S(.>ciety 
was formed to carry on the work of I-rancastcr, the name being 
afterwards changed, owing to personal difficulties due to the 
wayward character of Liincaster, to the British and Foreign 
School Society. In the following year the National Society for 
J^romoting the Education of the Poor in the Principles of the 
l^stablished Church throughout England and Wales was formed, 
with Bell as its superintendent. In voluntary effort on a grand 
scale the church easily outdistanced her opponents, and in 1831 
the National Society was able to show that there were in all over 
13,000 schools in connexion with the church, of which 6470 were 
both day and Sunday schools, having a total attendance of 
409,000. 

The rapid development of the voluntary school sy.stem was 
no doubt greatly facilitated by the monitorial plan of teach- 
ing, upon which Bell and Lancaster cqnalK' relied. 

Probably the first idea of utilizing the older pupils ^ 

to teach the younger presented itself independently 
to T.iincaster in the Borough Road and to Bell in Madras. The 
monitorial plan never rested upon any educational theory ; 
I it was simply a makeshift, a rough-and-ready expedient for 
I overcoming the practical difficulty caused by the dearth of 
! competent teachers. Historically it is important as the pre- 


oontro- hostile camps, to which class distinctions lent additional | 
bitterness. The famous controversy between Andrew 
Bell and Jo.seph [.Lancaster and their respective followers in the 
opening years of the igth century served to define the religious 
difficulty substantially in the form in which it exists after the 
lapse of a century for the present generation. Both these 
remarkable men conceived independently the idea of a national 


cursor of the pupil-teacher system which so long formed the 
exclusive basis of the English elementaiy' system. 

Meantime a further political move was attempted hy 
I Brougham, who included educational reform among his multi- 
I farious activities. In 1816 he procured the appointment of a 
j general commission of inquiry into endowed charities. The 
: labours of this great inquisition lasted for twenty years and led 
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to the reformation of many cases of abuse or waste of wealthy 
endowments, and eventually to the establishment of the Charity 
Commission in 1853. In 1820 Brougham introduced a 
t M remarkable bill which proposed to make the magistrates 
BnttghmmA^ quarter sessions the rating authority, to require 
teachers to be members of the Churcli of England 
and to be appointed upon a certificate from the parochial clergy- 
man, and on the other hand to prohibit religious formularies and 
to confine religious instruction to Bible reading without comment. 
The bill naturally failed through the opposition of the 1 lissenters, 
and served only to accentuate the religious impasse. 

Jn 1832 the Whig government which passed the Reform Bill 
placed on tlie Estimates a sum of £20,000 for public education, 
tJius initiating the system of the annual grant voted by 
parliament and dispensed under regulations framed 
by administrative act. The grant of 1832 was ad- 
ministered by the treasury' and not by a special department, 
under certain conditions laid down l.)y treasury minute of August 
30, 1833. The chief of these were that grants w'cre confined to 
the erection of school buildings, and were to be administered 
only through the National and the British and Foreign School 
societies ; there was a provision for audit, but no condition 
of inspection. 

In 1839 T.ord Melbourne’s government by means of an order 
in council established a separate education office under the style 
of the (Committee of (‘ouncil on EdiH'ation, and the 
mentot sum voted by parliament was increased to £39,000. 
state- The original intention of the government was to estab- 
atded ^ state normal school or training college as the 

eye em. foundation of a national system of education. ITn- 
fortunately this design had to be abandoned in view of the 
religious difficulty, with the result (so fruitful in controversy 
at the present time) that the training of elementary teachers 
was left ill private hands and became a stroiighukl of the volun- 
tar>' and denominational interests. In view of the limited 
resources placed at their disposal by parliament, the Committee 
of C’ouncil were at first compelled to confine their assistance to 
capital grants in aid of the provision of school buildings, but in 
the distribution of the money three important conditions were 
at once imposed. In the first place, the continuing right of 
inspection was rec|inred in all cases ; secondly, promoters were 
obliged to conform to a fixed stanckird of structural efficiency ; 
thirdly, the building must be settled upon trusts permanenily 
securing it to the education of poor children. 

By the minute of August 10, 1840, the Committee of Ciouncil 
concluded w'hat came to be known as the conconUit with the 
church, linder this minute no appointment was to 
^U^tbe* be made of any person to inspect scIkm^Is in (onnexion 
church, with the (’hurch of England without the concurrence 
of the archbishop of the province, and, wliaL seems 
still more extraordinaiy' to modern ideas, any such apy>ointmcnl 
was to be revoked should the archbishop at any time withdraw 
his concurreTice. The inspectors were charged with the duty 
of inspecting religious teaching, but under instructions to be 
framed by the archbishop, and their reports were to be trans- 
mitted in duplicate to the archbishop and the bishop for the 
information of these authorities. Further, the general instruc- 
tions of the Committee of C’ouneil themselves were lo be com- 
iminiciated to the archbishop before being finally sanctioned. 
The march of events, and in particular the altered financial 
relations between the state and the voluntary managers brought 
about by the institution of maintenance grants, soo!i rendered 
this concordat obsolete, but it remains historically important 
as showing how at the outset the denominational principle was 
recognized and fostered by the state. 

Among the first acts of the Committee of Council was the 
promulgation of a set of model trust deeds, one or other of which 
applicants for Vjuilding grants were required to adopt 
for the settlement of their school premises. The 
necessary conditions were the permanent apy>ropriation 
of the site to purposes of education, and the permanent right of 
government inspection ; it must, however, Ije noted that this 
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latter right was generally limited in terms to the inspection 
provided for by tlie minute of August 10, 1840. A conscience 
clause was not obligatory, and indeed was only offered in the 
limited form of exemption from instruction in formularies and 
attendance at Sunday school or public worship. A more sys- 
tematic attempt to promote public contnjl by means of trust deeds 
in 1846 led the Committee of Council into a contro^'ersy with the 
National Society which extended over a period of three years, 
turning chiefly upon the management clauses and the <)iu stion of 
appeals, and resulting in compromises wliich constituted a fresh 
concordat with the church. In point of fact, the management, 
clauses proved to be of little practical consequence, save in a few 
controversial cases, until the act of 1902, which had the effect of 
bringing them once more into prominence in connexion with the 
constitution of statutory bodies of foundation managers. The 
act of 1902 also dealt specifically with two other points arising 
upon the old trust deeds, viz. the control of religious instruetioii 
and the appeal to the bishop in religious questions. Special 
facilities for the conveyance of land for school purposes were 
afforded Lo limited owners by the S(!hool Sites Acts of 1841 and 
sulxsequcnt years. TJie landed gentr)' responded with great 
public spirit to tlic call thus made upon their generosity l)y the 
slate, with the result that the vast majority of rural, and man)’ 
urlxin, parishes were freely endowed with sites for elementarx- 
schools. 

The Grammar Schools Art of 1840, which was pa.ssed to deal 
with the case of the decayed “ grammar '' (i.r. classical) schools 
which abounded throughout the country, belongs to the 
hislor)" of elementary rather than secondary education. 

It expressly empowered the C!ourt of ('hancery, wiu rc j^^t 1840 . 
the endow'inent was insufficient for a classical scliool, to 
substitute subjects of useful learning analogous to those con- 
tained in the original I rusts. As a result of this act a considerable 
numlx^r of ancient endowments were reorganized so us to afford 
an improved elementary instead of an inefficient classical 
education, and the schemes made under the act constituted 
an early, Init not very succi?.ssful, experiment in the direction of 
liighcr elementarx’ schools. 

In 1843 the ('ommittee of Council decided to make grants in aid 
of the erection of normal .schools or training colltjges 
in connexion with the National Sociirty and the British 
and Foreign School societies, thus marking the definite grants. 
abandonment of the provision of training colleges to 
voluntary effort. 

In 1846 an important step forwards was taken in the foimda 
tioii of the p)uj>il-teacher system. Tlie regulaticais of this year 
inaugurated annual maintenance grants in the form of 
stipends for apprenticed piupil teiwhers receiving a 
prescribed course of instruction under the head teaclier, gyMtcm. 
and a lower grade of slipiendiary monitors in schools 
where such instruction could not be provided, 'riiese regulations 
inaugurated the system of Queen's Scholarships to assist pupiii 
teai^hers to proceed to a training college ; they also established 
capitation grants for tlie support of such colleges, and annual 
grants to elemcntar)^ .schools under government inspection of 
from £15 to £30 in aid of the salary of every trained teacher 
employed. Provision was at the same time made for ri^tiriiig 
pensions to elementary teacliers. 

Down to 1847 state aid w'as confined t(. tw'o religious cat<;gories 
of schools : those giving specifically (fiiirch of I'.ngland teaching, 
and those in connexion w'ith the British and Foreign 
School Society giving simple flilile teaching, '^^'otitatc^’^ 
facilitate the recognition of othcT denorninalional 
schools the (‘ommittee of Council in 1847 issued a Wosieyans, 
minute di.spensing schools not connected with 
Established ('hurch from inquiries c(»nccrning gad Jews. 
religious c:ondition, and in the same year state aid was 
extended to Wesleyan and Roman Catholic schools. The 
settlement of model tru.si deeds gave occasion for each of these 
two great religious bodies to negotiate a l<ind of concordat: witli 
respect to school management, and the Roman ('atholic deed was 
only settled after a controversy, similar to that which had arisen 
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with the National Society^ as to the rights of ecclesiastical 
authority. Jewish schools received recognition in 1851 upon 
condition that the Scriptures of the Old Testament should be 
daily read in them. 

During the middle years of the century various unsuccessful 
legislative attempts were made to establish a national system of 
elementary schools upon the basis of rate-aid. These 
iS 4 Mr. attempts began with the education clauses of Sir Robert 
Peers Factory Bill of 1842, and were renewed in a 
series of bills from 1853 to 1857, of which one set was introduced 
by I^rd Jolin Russell on behalf of the Whig government, whilst 
a second was promoted by an organization called the Manchester 
and Salford C'ommittee on Education, in the denominational 
interest, and a third set by an organization called the Lancashire 
(afterwards theNational)Public Schools Association, in the secular 
interest. The only one of these attempts which calls for notice 
here is the bill introduced by Lord John Russell (called the 
Borough Bill, on account of its being restricted to municipal 
boroughs) in 1S53, and forming part of a comprehensive scheme of 
legislative and administrative reform of which a portion was 
actually carried into effect. 'Fhe liill as a measure for elementary 
education was supplemented Iw an administrative system of 
capitation grants for rural areas. The government scheme also 
comprised a measure dealing with the administration of charitable 
trusts (which took shape as the Charitable Trusts Act 1853), the 
constitution of the Departmentof Science and Art, and university 
reform upon the lines recommended by the Oxford and Cambridge 
commissions. The Borough Bill left it optional with municipalities 
to adopt the act. It pro\'ided for the appointment of a school 
committee, one half of whose members might be non-members of 
the council. The school committee wfis merely given power to 
a.ssist existing voluntar)'' schools out of the rates. No provision 
was made for public control beyond the requirement of audit ; 
the sole condition as to religic»us instruction was the acceptance of 
a conscience clause. 

The failure of the Borough Bill did not affect the new system of 
(rapitation grants which was introduced by minute of the Com- 
mittee of ( ouncil dated April 2, 1853. These grants 
granta, varying from 3s. to 6s. per head, 

payable upon certain conditions, of which the most 
important were that the school must be under a certifi- 
cated teacher, and that three-fourths of the children must pa.ss a 
prescribed exainiiiJition. In consequence of the failure of the 
several fresh bills introduced in 1855 liy the government, the 
church party and the secular party respectively amplifying the 
pro]>osais previously brought forward, the capitation grant was, 
i)y minute of January 26, 1856, extended to urban areas. As in 
the case of all the early grants, the regulations governing the 
distribution of the capitation grants were framed upon the 
principle that subventions of public money must be met by local 
funds derived from voluntary contributions, endowments and 
school fees ; thus the basis of the denominational system as 
fostered by the stale at this stage was one of financial partnership. 

In 1856 a purely administrative bill was passed, establishing 
the ofTii'e of vice-president of the Committee of Council 
on Education as a minister responsible to parliament. 
1SS6. ’ At the same time, the Science and Art Department 

was transferred fnim the Board of Trade to the Com- 
mittee of Council. 

The progress of state-aided education during this period may 
be measured by the increase of the annual parliamentar>' grant, 
which rose from £30,000 in 1839 to £100,000 in 1846, 
* in 1851. £396,000 in 1855, and £663400 in 

fi/oa. 1858- This expansion was viewed with misgiving 
by the friends of the denominational system, and by 
the strong individualist school of that day, who upon wider 
Ijrounds clung to the old ideal of voluntary initiative. These 
sections combined with the advocates of further state interven- 
tion to press for a commission of inquiry, and at the instance of 
Sir John Pakington (the eminent Conservative educationist 
who was responsible for the denominational bills of the ’fifties) 
a royal commission was appointed in 1858, under the chairman- 


ship of the duke of Newcastle, to inquire into the state of popular 
education in England, and to consider and report what measures, 
if any, were required for the extension of sound and cheap 
elementary' instruction to all classes of the people. The Report 
of the Newcastle Commission, issued in 1861, contains an ex- 
haustive account of the existing condition of elementary educa- 
tion, and, with due allowance for the grave defects revealed, 
and in particular the glaring inefficiency of the numerous little 
private-venture schools kept by “ dames ” and others, the 
graphic picture drawn by the commissioners constitutes a 
striking tribute to the sterling qualities of self-help and religious 
earnestness which were so characteristic of the early Victorian 
period. It was found that in round numbers about 2,500,000 
children were attending day schools, the proportion to population 
being 1 in 7, as compared with 1 in 9 in France, i in 8 in Holland, 
and I in 6 in Prussia, where education was compulsory. On the 
other hand, of this number only 1,675,000 were in public schools 
of all kinds, only 1,100,000 in schools liable to inspection, and 
917,000 in schools receiving annual grant. The result was that 
only one child in every' twenty was attending a school whose 
efficiency could be in any way guaranteed by the state. In 
the constructive portion of their work the comments and recom- 
mendations of the commissioners reflected the prevailing per- 
plexity of the public mind. A consistent individualistic minority 
considered that the annual grant should be withdrawn altogether, 
and that any further state aid should be confined to building 
grants, which they would concede not as desirable in themselves 
but as necessitated out of considerations of fairness to the parishes 
that had not yet received such aid. The commissioners as a 
body' rejected free and compulsory education in view of the 
religious difiiculty and upon general grounds of individualistic 
principle. Of the religious difficulty itself the commissioners 
had some wise words to say which hold good in substance at the 
present time. In their judgment the considerable evidence they 
had amassed conclusively proved that the religious difficulty 
originated with the managers, promoters and organizers of the 
schools, and not with the parents themselves ; yet the indifferent 
or comparatively passive attitude of the people nowise materially 
diminished the practical difficulty of introducing a comprehensive 
system, since it was not with the body of the people but with 
the founders and supj)orters of schools that legislators would 
always have to deal. In view of the solution adopted in 1902 
it is of interest to note that the Newcastle Commissioners deliber- 
ately rejected the parish as unfit to be taken as the unit of 
elementaiy education upon the ground that management by 
parochwl ratepayers must tend to be illiberal and niggardly, 
bent upon economy' of the rates to the detriment of educational 
interests ; accordingly they recommended the constitution of 
county boards (which in the absence of elective councils must 
needs originate w'ith quarter sessions) clothed with power to 
levy a rate for the aid of existing voluntary schools. 

The one definite achievement of the Newcastle Commission 
was the famous system of payment by results, which may be 
said to have excited a keener and more prolonged 
controversy than any other measure of a purely 
educational character. Impressed by the defects of 
the existing teaching, the commissioners reported that there 
was only one way of securing efficiency, and that was to institute 
a searching examination by competent authority of every 
child in every school to which grants were to be paid, with the 
view of ascertaining whether the indispensable elements of 
knowledge were thoroughly acquired, and to make the prospects 
and position of the teacher dependent to a considerable extent 
upon the results of this examination. Thus the commissioners 
hoped to counteract what appeared to them to be the crying 
defect of the existing training college system, viz. that it tended 
mainly to adapt the young schoolmaster to advance his higher, 
rather than to thoroughly ground his junior, pupils. TTiey 
recognized that to raise the character of the children, both 
morally and intellectually, was and must always be the highest 
aim of education, and they were far from desiring to supersede 
this by any plan of a mere examination into the more mechanical 
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work of elementary education^ the reading, writing and arith- 
metic of youi^ children ; but they thought that the importance 
of this training, which must be the foundation of all other 
teaching, had been lost sight of, and that there was justice in the 
common complaint that while a fourth of the scholars were 
really taught, three-fourths after leaving school foigot everything 
they had learnt there. 

Mr Lowe (Lord Sherbrooke) as vice-president of the Committee 
of Council(i859'i864)adopted the system of payment by results 
in wliat became famous in history as the Revised C(^c, 
issued in 1862 and so called because it was a revision 
of the minutes and regulations of the Committee of 
Council, which were first collected and issued in the form of a 
code in i860. The Revised Code provided for the payment of a 
grant of 4s. upon the old principle and a further grant of not 
more than 8s. upon the result of examination. Mr Lowe declared 
of the system in the House of ('ommons that “ if it was costly 
it should at least be efficient ; and if it was inefficient it should 
at least be cheap.” In fact, it proved to be cheap ; the grant 
fell from £813,400 in 1861 to £636,800 in 1865. 'Jhe upholders 
of the existing system denounced the Revised Code as an un- 
deserved slight upon the voluntary managers, and even as a 
breach of faith with the great religious denominations. On 
purely educational grounds, which need not be here re- 
capitulated, it was at once viewed with misgiving by many 
authorities, including Matthew Arnold. To meet oVijcctions, 
some modifications were introduced in the code under the 
Conservative government in 1867. The system of paying grant 
upon the result of individual examination of the scholars was not 
finally abolished till 1904. 

The years immediately preceding 1870 were occupied with 
discussion and preparation for the great legislative measure for 
Proceed^ which the time was now felt to have arrived. (Jood 
ingB work was done in this direction by the Select C'ommittee 
Uminmry of the House of ('ommons in i866, over which Sir 
John Pakington presided. For reasons connected 
with the political situation of the moment this com- 
mittee never reported, but the minutes of evidence and the 
draft report prepared by Sir John Pakington contained 
much valuable material in the way of criticism of the existing 
system and suggestion for the coming settlement ; in particular 
the draft report insisted upon the inevitableness of an education 
rate. In 1868 the Conservative government brought in, but did 
not proceed with, an education bill deliberately discarding the 
principle of rate-aid on the ground tl\at it would destroy voluntary 
contributions and gradually starve out the denominational 
schools. In 1867 and again in 1868 Mr Bruce (afterwards Lord 
Aberdare), Mr W. E. Forster and Mr Algernon Egerton intro- 
duced a bill which formed the basis of the measure of 1870. As 
redrafted in 1868 the bill of Mr Bruce and his coadjutors proposed 
a universal system of municipal and parochial rating with 
liberty for voluntary schools to unite themselves to the rate- 
aided system under their existing management, subject to the 
acceptance of a conscience clause. 'I’he bill also proposed to 
empower town councils to co opt outsiders upon their education 
committees. Thus both in the principle of co-optation and in 
tlie extension of rate-aid to schools not under public control 
the bill of these Liberal statesmen in 1868 anticipated certain 
controverted features of Mr Balfour’s Education Act of 1902. 
In the meantime, in the country the Education League, originated 
at Birmingham, was carrying on a propaganda in favour of free 
secular schools, whilst the Education Union, formed to counteract 
the influence of the league, urged a settlement upon the old 
lines. As a concession to the popular feeling against secularism, 
the league proposed to allow Bible reading without doctrinal 
exposition. Tims opinion was sufficiently focused to enable 
Mr Gladstone’s administration in 1870 to undertake the com- 
prehensi\^e measure of educational reform for which the country 
had had to wait so long. 

The Elementary Education Act of 1870 bore in every respect 
the marks of compromise. As Mr Forster explained in introduc- 
ing the bill, the object of the government was “to complete 


the voluntary system and to fill up gaps,” not to supplant it. 
To this end the Education Department was charged with the 
duty of ascertaining whether or not there was in evexy 
parish a deficiency of public school accommodation, fs70* 
and provision made for the formation of school boards 
in every school district {i.e, parish or municipal borough) 
requiring further public school accommodation. Such accom- 
modation might consist either of public elementary schools as 
defined by the act, or other schools giving efficient and suitable 
elementary education. The definition of public elementaiy 
school contained in section 7 of the act is still in force. Shortly, 
a public elementary school is a school subject to a conscience 
clause entitling scholars to complete exemption from all religious 
instruction and observance whatsoever. Any religious instruc- 
tion or observance in the school must be either at the beginning 
or the end of the school meeting. The school must also be open 
at all times to the government inspectors and must be conducted 
in accordance with the conditions required to be fulfilled in order 
to obtain an annual parliamentary grant. In the same connexion 
an important change was made in the conditions of inspection 
by declaring that it should be no part of the duties of the in- 
spector to inquire into religious instruction, whilst a later section 
of the act provided that no parliamentary grant should be made 
in respect of any religious instruction. 

Three important changes were made in the measure during 
its passage through parliament. As at first proposed, (i) the 
school boards were not to be directly elected by the ratepayers, 
but were to be appointed by the town council or the vestry. 
(2) These nominated boards were empowered either to provide 
schools themselves or to assist existing public elementary 
schools, pro>'ided that such assistance was granted on equal 
terms to all such schools, upon conditions to be approved by the 
Education Department. Thus the school board, if it exercised 
the o]>tion of assisting denominational schools, would have been 
obliged to assist all or none. (3) With regard to its own schools, 
the school board was to settle the form of religious instruction. 
These proposals raised serious opposition in the country, and 
when the committee stage of the bill was reached two funda- 
mental clnnges were made in the policy of the bill. In the first 
place, as Mr Gladstone put it, the government had decided 
“ to sever altogether the tie between the local board and the 
voluntary schools.” In lieu of the suggested rate-aid they 
proposed an increased grant from the treasuiy^, that is to say, 
the voluntary schools were left standing as state-aided schools 
under private management, side by side with tlie new rate- 
supported schools. 

Next, the cliaracter of the religious instruction in the board 
schools w'as determined upon an undenominational basis by a 
provision which has become known to history after 
the name of its author, then Mr Cowper-'J emple, 
as the Cowper-Temple clause (section 14 of the act), cimuMe, 
directing that “ no religious catechism or religious 
formulary which is distinctive of any f)articijlar denomination 
shall be taught in the school.” The clause was not intended 
to exclude doctrinal exposition, and was in fact a compromise 
not merely between absolute secularism and denominationalism, 
but between denominationalism and the view' of those who would 
have the Bible read without note or comment. The Apostles’ 
Oeed as a symbol common to all denominations of Christians 
was held by Mr Forster (at the suggestion of Mr (Gladstone) 
not to be excluded under the Cow})er-Temple clause. The result 
was the establishment in the scljools, upon the lines laid down 
by Joseph I^ncastcr at the beginning of the i9lh century, of 
what may be termed the common Protestantism of the English 
nation ; and though Mr Disraeli urged that a religion without 
formularies was in fact a new religion, and that in leaving its 
exposition to the teachers we were creating a new sacerdotal 
class, the Cowper-Temple compromise, notwithstanding its in- 
herent want of logic, stood the test of experience for more than 
a generation against the consistent denominationalists on the one 
hand and the party of secular education on the other. It is 
important to observe tliat tlie act of 1870 left the giving of 
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religious instruction, whether in voluntary schools (in which its 
inclusion might be assumed as of course) or in board schools, 
purely permissive. In practice it was only in Wales that school 
boards availed themselves to any extent of the liberty to abstain 
from giving religious instruction, and this comparative secularism 
of Wales certainly argued no lack of religious life among the 
people. 

The third change in the bill was the substitution of the ad hoc 
school board for the municipally appointed board originally 
proposed, a change which commended itself in view of the specisil 
difficulty presented by the case of London. These boards were 
elected by the system of cumulative voting under which each 
elector had as many votes as there were candidates to be elected, 
with liberty to give all his votes to one candidate or to distribute 
them amongst the candidates as he thought fit. This system was 
much criticized as being unduly favourable to minorities, whose 
representation it was devised to secure ; it continued, however, 
until the supersession of the ad hoc authorities by committees 
of the county and urban councils under the act of 1902. 

School boards were empowered not only to acquire sites for 
schools under powers of compulsory purchase, but also to take 
transfers of existing voluntaty schools from their managers. 
The section which enables managers to transfer schools to the 
school board or local education authority for the purpose of 
board or council schools freed from religious trusts unquestion- 
ably marks an important inroad by the state upon the sanctity 
of trusts. Thus though the act of 1870 did not itself introduce 
the principle of compulsory transfer, it formed the point of de- 
parture for the proposals in this direction which were the basis of 
the unsuccessful bills of 1906 and 1908. The act of 1870 did not 
introduce either direct compulsory attendance or free education, 
but it took a distinct step forw^ard in luich direction by enabling 
school boards to frame by-laws rendering attendance compulsory, 
and also 1(» pay the. sithool fees in the case of poverty of the parent. 

The policy of compromise between the two systems of volun- 
tary and rate-established schools was carried out in the provisions 
relating to llie future supply of schools. On the one hand, 
building grants were continued temporarily for the benefit 
of those who applied (as voluntary managers alone could apply) 
before the 31 si of December 1870. On the other hand, the 
Education Department was authorized to refuse parliiimentary 
grants to schools estaldished in school board districts after the 
passing of the act if they thought such schools unnecessary. 

I'he following figures are of interest as showing the progress 
made under the act of 1870. In the year 1870 there was accom- 
Progrean “i^dat ion in inspected day schools for about 2,000,000 
uaderttie c hildren ; the average attendance was 1,168,000, and 
act of the number on the books about 1,500,000. It was 
computed, however, that there were, exclusive of the 
well-to-do classes, at least 1,500,000 children who attended no 
school at all or schools not under inspection. In 1876 accom- 
modation had been provided for nearly 3.500,000, and of 
the 1,500,000 new places nearly two-thirds were pro\'ided by 
voluntary agencies. “ These voluntary agencies,” says Sir IT. 
(raik, “ had received grants in aid for about one-third of the 
schools they had built, the grants defraying about one-fifth of 
the cost of the aided schools.” On the other hand, the growth of 
school boards was rapid and continuous, notwithstanding the 
permissive character of the act and the strenuous efforts of 
the voluntaryists to keep pace with the new demands. In 1872, 
9,700,000 of the population were under school boards, and of 
these 8,142,000 were under by-laws ; in 1876 the numbers were 
respectively 12,500,000 and 10,400,000. In the same period 
the annual grants increased from £8g4poo in 1870 to £x ,600,000 
in 1876. 


ITie development e%'idenced by the above figures, and in 
particular the fact that 52 % of the population were subject to 
Act of by“^ttws, enabled Mr Disrac;li's government in 1876 to 
ta 76 . ^ notable step forward in the direction of universal 

direct compulsion. 'Die act of 1876 embodied the 
declaration that “ it shall be the duty of the parent of every cliild 
to cause such child to receive efficient elementary instruction in 


reading, writing and arithmetic, and if such parent fail to 
perform such duty he shall be liable to such orders and penalties 
as are provided by the Act ” ; next, it rendered an employer 
liable to a penalty who took into his employment a child under 
the age of ten years, or a child between the ages of ten and 
fourteen years who had not obtained the required certificate of 
proficiency in reading, writing and arithmetic, or of previous 
attendance at a certified efficient school. In order to complete 
the machinery for compulsion, the act directed that, in every 
district where there was no school board, a school attendance 
committee should be appointed by the local authority. The 
law as to school attendance, resting upon this and subsequent 
enactments, is complicated and in some details obsi iire. The 
subject was dealt with in the report of an inter-departmental 
committee in 1909, who recommended the abolition of the 
partial exemptions permitted, and the raising of the age of 
exemption to 13. 

In 1880 Mr Mundella, as vice-president of the Council in Mr 
Gladstone’s administration, passed a short act which made the 
framing of by-laws compulsory upon school boards and 
school attendance committees, thus completing the 
system of universal direct compulsion. Under the acts 
of 1876 and 1880 the average attendance increased from 2,000,000 
in 1876 to 3,500,000 in 1878 and 4,000,000 in i88j ; in terms of 
percentage to population, 8*o6 in J876, 9-60 in 1878, and 10-69 
in 1881. In the last-mentioned year the annual grant rose to 
3^2,200,000, liaving more than doubled in the decade. 

With the passing of the Elementary Education Act 1880 the 
education question entered upon a new phase. The country was 
now possessed of a national system of elementar>^ Develop- 
education, in the sense that provision was made for mentot 
the supply of efficient schools and for compulsory p«w/c 
attendance. The question of free education was 
brought within the range of practici.’’ politics by the adoption of 
universal compulsion, but as yet it was ad\'ocated only by a small 
political group of pronounced collectivist tenditncies. Whilst 
opinion was maturing on this topic, there began to force itself 
upon the public mind the vastly more dillicult problem of 
combining the two systems of voluntars', denominational, state- 
aided schools on the one hand, and public, undenominational, 
rate-supported schools on the other. hVom tlie denominational 
point of view the problem presented itself as that of a burden 
imposed and a danger threatened in ever-increasing degree by the 
competition of the board schools, a competition that was felt not 
so much by direct rivalry of school with school as indirectly by 
the steady raising of the standard of efficiency with respect to 
buildings, equipment, salaries of teachers and educational 
attainment w'hich inevitably resulted from the establishment of 
authorities with power to draw upon the rates. On the other 
hand, from the purely educational point of view', it w^as seen that 
the dual system tended in practic^c to an illicit but almo.st 
inevitable recognition of two standards of efficiency, the lower 
being conceded to voluntary schools in consideration of their 
comparative poverty. Experience, too, of the shortcomings of 
small country school boards was beginning to confirm the mis- 
givings entertained long before by the Ncw'castle Commissioners 
as to the wisdom of entrusting autonomous powers to the parish, 
when the reform of local government by the creation of popularly 
elected county authorities turned attention once more to the 
question of organizing education upon a county basis. 

In 1887 a royal commission under the presidency of Viscount 
Cross was appointed to inquire into the working of the education 
acts. The labours of this commission produced a 
thorough discussion of the educational problem in all commia- 
its aspects, political, administrative, scholastic and •^on, 
religious. For any clear recommendations with regard 
to ^e reorganization of education generally the moment was not 
opportune, inasmuch as the commission just preceded the 
establishment of the new county authorities and the powers 
W'ith respect to instruction other than elementary which parlia- 
ment was shortly to confide to them under the Technical 
Instruction Acts. Nevertheless the report of the majority of the 
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commissioners pointed unmistakably towards the solutionadoptcd 
in the act of 1902, and their definite recommendation that volun- 
tary schools should be accorded rate-aid without the imposition of 
the (owper-Tcmple clause, served as the basis of that legislation. 
The commission brought into strong relief the opposing currents 
of thought in educational politics, the majority report, represent- 
ing the principles of denominationalism, being balanced by a 
strong minority report embodying the views of those who looked 
for progress along the lines of the school-board system, 'taken 
together, the two reports form a comprehensive survey of the 
difficulties which still in the main beset public education in this 
country. 

Of the developments which followed the Ci’oss report, it is 
convenient to mention in the first place, out of chronological 
sequence, the practical establishment of free education 

absolute prohibition of 
Act I89i. school fees but by the device of a sfKJcial grant pay- 
able by parliament in lieu of fees, called the fee grant. 
The result of this legislation and of subsequent administrative 
action was to place free education within the reach of every 
child, fees being retained (with few exceptions) only where some 
instruction of a higher elementary type was given. 

The establishment of county councils by the Local Government 
Act 1888 introduced a new factor which was destined to exert a 
Bducation determining influence upon sul)sequent developments 
other of public education. Jn the first place, it at once 

tbanete- rendered possible the partial and experimental pro- 
meatary. for higher education attempted Iw the Technical 

Instruction Acts, which affected secondary education as well as 
technical education in the proper sense of the tenn. In order to 
understand the state of secondary education at this period, it is 
necessary to refer back to the first attempts made to deal with 
secondary education a generation earlier. 

In 1861 , that IS to say, nearly thirty years after the state bcgjin 
to concen) itself with elementary education, the first step in the 
Public ""‘■y inter\x*nti()n in what is now called secondary or 
Schools intermedifite ediaration was taken by the appointment 
Commis- of a royal commission , presided over by Lord Clarendon, 
Sion, 1861. inquire into the condition of nint: of the chief 
endowed schools in the country, viz. J^ton, Wincliester, West- 
minster, Gharterhon.se, St Paul’s, Merchant Taylors, Harrow, 
Kngby and Shrewsbury. 'Fhe report of this commission led to a 
stjitule, the Public Schools Act of r864, which introduced certain 
reforms in the administration of .seven of these schools, leaving 
the two great Londonday schools, St PauPs and Merchant Taylors, 
outside its operation. The results acliicved were seen to be 
imporUiiit enough to call for a further and much wider iTKjuiry. 

Accordingly in 1864 the Schools lnquir>' Commission was 
appointed under the presidency of Lord Taunton to inquire into 
Schools which had not been included either in 

Inquiry tbc commission of iS6r or the Popular Fahication Com 
Commis- mission of 1858. It included several men of eminent 
distinction, such as Ur Temple (afterwards archbishop 
’ of ('ant.erbiir>')., Mr W. E. Forster, Dean Hook, and Sir 
Stafford Northcote ; and it was singularly fortunate in its stiiff of 
assistant commissioners, among whom were numl^ercd Mr James 
Bryce, Mr Matthew Arnold, and Mr (afterwards Sir |o.shua) 
Fitch, ft thoroughly explored the field of secondary education, 
discussing sill the problems, administrative and pedagogic, which 
the subject presents, and “ its luminous and exhaustive report " 
(to quote the wmrds of Mr Bryce’s Commission of 1894) remains 
the best introduction to the problem of public secondary educa- 
tion in England. The existence of numerous and frequently ver>' 
wealthy endowments arising from private benefactions and 
bequests has at all times been a feature in education as in other 
departments of English social life. In the organization of 
secondary education in particular, private endow'ments have 
played and continue still to play a part w'hich cannot be 
paralleled in any other country. This circumstance has un- 
doubtedly resulted in a great economy of resources, though in 
numerous instances the difficulties occasioned by the haphazard 
distribution of endowments and the local jealousies invariably 


aroused by any attempt to readjust their areas to modern 
amditions have obstructed useful reform and proved a source of 
misdirected and wasted effort. At the date of the Schools Inquiry 
Commission the state of the ancient endowments was largely ont: 
of abuse. Very many endowments intended for advanced 
education were applied for instruction of a purely elementary 
character, and that of an inferior kind ; indeed the possession of 
an endowment in a rural locality not infrequently operated to 
prevent the establishment of an efficient state-aided st-liool. The 
evidence showed that the proportion of .scholars in the ('ountry 
grammar-schools who were receiving some tincture of the classical 
education intended by the founders was steadily decreasing, and 
nothing had been done to bring the curriculum into harmony with 
the actual needs of the lime. No doubt a small elite of classical 
scholars were sent to the older universities by these .schools, but in 
the main they were in a feeble and decadent sUite, giving, more or 
less inefficiently, an education wholly unsuited to the wants oi 
the class to whom they ministered. In addition to the general 
inelasticity of the curriculum, the s|)ecial c\ ils from which the 
grammar-schools suffered were the want of effective governing 
bodies and the freehold tenure of the headmasterships. 

The commission was singularly successful in bringing about 
the reform of these abuses, its report being immediately lollowed 
in 1869 by the Endowed Schools A(^t, which w-as based Endowed 
Uf)on its recommendations and conferred upon a special Schools 
commission (united in 1874 with the Charity (’oni- Acrt 
mission) very wide and dnistic powers of reorganizing 
ancient endowments. A direction for extending the l)enerils of 
endowments to girls did much to assist the movement lor th<J 
secondary education of girls. The Endowed Scl\ools Acts 
i860 1874 introdiK'cd modificatirms of importance and general 
interest into the law of trusts. Under the existing rules <»f the 
court of chancery, which rules were also binding upon the Clidrity 
Commissioners, educational endowments were generally treated, 
in tlu^ absence of evidence to the contrary, as subject to a trust 
for instruction in the doctrines of the Church of England. Undei- 
the Endowed Schools Acts the presumption is reversed, and 
anci^ml trusts are treated as free from denominational restrictions, 
.save in vi. tne of express conditions imposed by or under tin; 
authority of the foundeT. 'I'he result was that in framing schemes 
for the reorganization of ancient endowed scliools the com- 
missioners found themselves able to treat the majority of 
cases as undenominational. In such cases the general practice 
was to direct tliat instruction should, subject to a strict r:onscie.nce 
clause, be given in the firinciples of the ('hristian failli ; this 
provision correspondc^d in a wa)' to the Cowper-'l'emple clause in 
elemenUiiy educ-ation, with the important distinction tlial. it 
w'as positive, nf)t negative, and did not exclude special doctriniil 
instruction. 

Besides the recommendations l(»r the reform of endowed 
schools, to which substantial effect was given directly or in- 
directly by means of the Endowexl Schools Acts, the 
Schools Inquiry Comini'isicm also submitted proposals 
for the general administrative organization ol a system commis^ 
of .sccondiiry education. 'I'hey recommended the sioa*ji pro- 
establishment of three authorities -(i) a eentral 
authority ; (2) a local or provincial authority, represent- ^g^^ary 
ing the county or a group of counties, w-ith a certain education. 
jurisdiction both in proposing schemes lor the rt;lorm 
of endowed scrhotds in their area (such as that afterwards con- 
ferred upon the joint education committees under the Welsli 
Intermediate lulucation Act), and in administt:ring these? 
schools ; and (3) a central council of educatinn e.liarged w-ith 
examination duties. Further, it was proposed t(» raise tlu? level 
of proprieUiry and y)rivate schools by offering them insriectioii 
and examination and by establishing a system of school registra- 
tion. lastly, in order that the supply of public secondary schools 
might not be dependent upon endowments, it was proposed to 
confer upon towns and parishes powers of rating for the estab- 
lishment of new schools. For these proyiosals as a whole the time 
was not ripe. The bill of 1869 as originally introduced in the 
House of Commons attempted to give effect, with some variations. 
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to one of these suggestions, namely, that for the creation of a 
central council, but exigencies of parliamentary time made it 
necessary to drop this part of the measure ; the result was that 
the plan of the commissioners was only half carried out. Never- 
theless, owing to the multiplicity and wealth of endoi^ents, 
the work accomplished was sufficient to exert a considerable 
influence upon the secondary education of the country. Thus 
in 1895 Mr Bryce’s (!ommission was able to report that schemes 
under the Endowed Schools Acts had been made for 902 endow- 
n\ents in England, excluding Wales and Monmouth, leaving 
only 546 endowments out of the total of 1448 endowments in 
England known to be subject to the Endowed Schools Acts, 
which had not felt the reforming hand of the commissioners. The 
total income of the endowments known to be subject to the En- 
dowed Schools Acts, and therefore available for purposes of 
secondary education, according to the estimate of the Secondary 
Education Commission (still in 1909 the latest available source 
of complete information), was in 1895 about £735,000 gross. 

Twenty years after the Schools Inquiry Commission the 
creation by the Local Government Act in 1888 of the repre- 
Tecbnicai sentutive and popular county authorities of which the 
Instruct need had been felt by reformers alike in secondaiy and 
tionAci* elementary education, rendered the first step in the 
I 8 S 9 , ac. direction of the municipalization of secondary instruc- 
tion at last possible. In 1889 the Technical Instruction Act 
(extended in some particulars by an act of 1891) empowered 
the councils of counties, boroughs and urban districts to levy 
a rate (not exceeding a penny in the pound) for the support or 
aid of technical or manual instruction. Comparatively few 
councils were prepared to resort to their rating powers, but 
j)rogrcss under these acts was greatly facilitated by the Local 
'I'axation ((Customs and Excise) Act of 1890, which mentioned 
technical instruction as one of the purposes to which the imperial 
contribution paid to local authorities in respect of the beer and 
spirit duties might be applied. By virtue of the very liberal 
interpretation given to technical instruction by these acts the 
financial assistance afforded under them was extended to cover 
the whole field of mathematical and physical science, as well as 
modem languages. 

'fhe Department of Science and Art acted as an agency in 
the development of secondary education upon the same lines as 
OrantMof Technical instruction Acts, administering a parlia- 
Kcience mentary grant which was gradually extended with a 
andari view to encouraging literary studies as well as the 
scientific and mathematical subjects to the promotion 
* of which it was primarily directed. Thus the com- 
bined effect of the local resources available under the Teclmi- 
cal Instruction Act and the imperial grant administered by 
the dejiartment w'as gradually to develop a national system of 
secondary education with a marked bias on the side of 
physical science'. 

An undoubted stimulus w'as given to secondary education in 
the great centres of industry during the last quarter of the 
Influence century by the rise of the new university colleges, 
of new among which must be reckoned those established 
university expressly for women. In the main the influence of 
colleges, new institutions made for a non-classical and 

scientific type of curriculum in the popular secondary schools. 

At the same time, 'the pressure of the school boards influenced 
secondary education in two ways. In the first place, the ele- 
mentary schools wrere found to act as feeders for 
o"s"aoo/ ^ higher type, and the idea of the " cduca- 

boards. tioiial ladder began to play a leading part in plans 
for the organiziition of national education. It was 
seen that there must be schools to which the more advanced 
scholars could pass from the public elementary schools, and 
scholarships to assist such scholars to continue their education 
in this w'ay. In the next place, it was recognized that to provide 
ade(]uatelv for the further education of public elementaiy 
scholars a new type of school was required. Thus there came 
into being through the initiative of the great school boards j 
what were known as higher-grade elementan' schools. These ; 


were really secondaiy schools of the third grade, and, as the 
Commission on Secondary Education observed, the school boards 
simply stepped in to fill the educational void which the Schools 
Inquiry Commissioners had proposed to fill by schools of that 
name. The happy obscurity of the legal definition of elementary 
education left these schools free to develop during the long years 
of the neglect of secondary education by the state, and when in 
1901 the famous judgment in the test case of Rex v. Cockerton 
pronounced them to be illegal, it was at once recognized that 
the legislature must without delay step in to secure the educa- 
tional work which the undoubtedly correct principles of judicial 
interpretation had placed in jeopardy. 

Such were the agencies at work in the domain of secondary 
education when in 1894 a royal commission was appointed 
under the presidency of Mr Bryce to inquire into this Secondary 
branch of education. The terms of reference excluded education 
elementary education, and the report may be taken Commia- 
as embodying the views of that school of educational 
statesmen who held that progress would best be attained ^ 
by keeping elementary and secondary education entirely separate 
for purposes of local administration, the parish being regarded 
as the natural unit for elementary and the county for secondary 
education, a topic to which it will be neces.sary to revert in con- 
nexion with the act of 1902. The principal recommendations 
of the commission were: (1) the unification of the existing 
central authorities, viz. the Department ol Science and Art, 
the Charity Commission (so far as it dealt with educational 
endowments), and the Education Department, in one central 
office, and the establishment of an educational council to advise 
the minister of education in certain professional matters ; (2) 
the establishment of local authorities, to consist of committees 
of the county councils with co-opted elements ; (3) the formation 
of a register of teachers with a view to the encouragement of 
professional training, and a system of school registration upon 
the basis of inspection and examination. The first of these 
recommendations was carried out by the Board of Education 
Act 1899, as mentioned below, and under the same act an 
attempt was made to give some effect to the third-named object, 
which, though it unfortunately fell short of success, may serve 
as a point of departure for further efforts, llic realization of 
the second, and the most important, of the recommendations 
was deferred till 1902, when it was brought about as a part of a 
W'ider reorganization of the educational system. 

The religious difficulty in clementar}^ education during the 
period immediately succeeding the report of Mr Bryce’s Com- 
mission in 1895 once more reached an acute stage, and 
this circumstance was immediately unfavourable to a on bebait 
resolute handling of educational problems as such, of 
public attention being largely concentrated upon the ^^«^tary 
demand of the supporters of voluntary schools for 
relief from the growing financial burden which was laid upon 
them by that steady raising of the standard to which reference lias 
been made above. In 1896 an endeavour was made to meet 
the demands of the voluntary managers by means of a bill 
introduced by Sir John Gorst on behalf of the Conservative 
government. This bill with its provision for a special aid 
grant to be administered by county education authorities, 
which were to exist side by side with the school boards, repre- 
sented a kind of compromise between the systems of 1870 and 
1902. It encountered opposition in all quarters and was with- 
drawn. In 1897, however, the position of the denominational 
schools was strengthened by the Voluntary Schools Act, which 
provided for a special aid grant of five shillings per head of the 
scholars in average attendance in these schools. 

In view of the difficulties which beset any comprehensive 
treatment of the education question, partial effect was given 
to the recommendations of the Secondary Education Board oi 
Commission by the Board of Education Act of 1899, education 
which abolished the office of vice-president of ^e ^ct 
council, united the Department of Science and Art with 
the Education Department in one central office under the title 
of the Board of Education, with a president and parliamentary 
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secretary ; and provided for the transfer to this board of the 
powers of the Charity Commissioners in relation to educational 
endowments ; also for the association with the board of a con- 
sultative committee, consisting as to not less than two-thirds 
of persons qualified to represent the views of university and 
other bodies interested in education, for the purpose (i) of 
framing a register of qualified teachers, and (2) of advising the 
Board of Education upon any matters referred to the committee 
by the board. The administrative reorganization of the Educa- 
tion Office was completed shortly after the passing of the act 
of 1902, when a tripartite division was adopted to correspond 
with the three branches of education with which the Board 
of Educiition is concerned, viz. elementary, secondary and 
technological. 

No law of recent years has excited an acuter or more prolonged 
controversy than the Education Act of 1902, and amid the dust 
Actot religious and political strife it is not easy for con- 

1932 , temporaries to view it objectively and in its true 

genmt proportions. Nevertheless, considered historically, 
principles, becomes intelligible as the product of the 

forces, partly religious and partly educational, which have been 
already described. I'he immediate impulse for this measure 
must be sought in the agitation that during the preexiding 
decade had been gathering force among the adherents of the 
Established and Koman Catholic churches for equality of 
financial treatment as between voluntary and board schools. 
Jt must be placed to the credit of the constructive stiitcsmanship 
of the Conservative party that it availed iUself of an eccle.siastical 
agitation to take an important step forward in the organization 
of national education. TJie difficulty inherent in such a measure 
was the admitted difficulty of securing public control, as a neces- 
sary concomitant of public maintenance, without jeopardizing 
or destroying the special religious character of the voluntary 
schools. The act of 1902 sought to solve this problem, so 
difficult of solution under democratic conditions, upon the 
principle of a division of financial responsibility justifying a 
corresponding division of control betw’een the voluntary managers 
and the local authority. The constitution of the local authority 
to be charged not only with the delicate duty of i)articipating 
in the dual control of the voluntary public elementary schools, 
but also with the responsible task of co-ordinating public higher 
with pul:)lic elementary education, presented feat ures of contro- 
versy only less formidalile than the purely religious question 
itself. Boldly reversing the settlement of 1870, tlie act of 1902 
abolished the parochial school boards, and with them the system 
of ad hoc election, and made the county councils, already seised 
of technical and secondary education under the Technical 
Instruction Acts, the local authorities for all forms of education, 
thus reverting to the solution propounded by Conservative 
statesmanship in the middle period of the 19th century and 
endorsed by an important memorandum contributed by Lord 
Sand ford (formerly permanent secretary of the Education 
Department) to the report of the Cross Commission. The 
unquestionable niggardliness and inefficiency of many small 
country school boards, which had been foretold by the prescience 
of the Newcastle Commissioners, con.stitutcd the chief educational 
argument for the selection of the wider area so far as the interests 
of elementary education alone WTre concerned. On the other 
hand, experience has shown that in the rural districts against 
the undoubted gain in general efficiency there must be set a 
certain loss on account of the decay of local and personal interest 
consequent upon the centralization of authority in the hands of 
the county councils. Account, too, must be taken of the com- 
parative heaviness with which a uniform county rate is apt to 
press upon sparsely populated agricultural parishes, especially 
in counties which include considerable industrial districts. 
Notwithstanding these minor drawbacks, it may be said that 
upon the whole the best opinion has endorsed the policy of T902 
with respect to the area of administration. At any rate it has 
been necessary to recognize the impracticability of dis^establishing 
the strongly organized provincial authorities which the act 
brought into being, and proposals for amendment in this par- 
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ticular have been confined to schemes, favoured in principle by 
all parties, for securing some measure of decentralization and 
delegation of powers calculated to restore and stimulate local 
interest without derogating from the financial and administrative 
responsibility of the county council. 

The principal provisions of the act of 1902 may be summarized 
as follows 

Part I. i..ocal Education Authority. The council of every county 
and of every county borough is llie local eilucation \ ^ * 
authority for the purposes of lh(>act. i.e. forbolli highf'*' 
and clenientary education, but for the j)urpose of ele- ’ 
incntnry education autonomous powi*rs are conferred upon 
lionmghs with a ])opulation of over 10,000, and uvhim 
districts with a jiopulation of over 20,000 (§ j). 

Part II. Higher Education. “ The L.K.A. (local education 
authority) shall consider the educational iii-etls of their area and tiike 
such steps as set^m to them desirabh>, after consultation with the 
Board of Education, to supjily or aid the sujiply of education other 
than elementary, and to promote the general co-ordination of all 
forms of education.'* For this purpose the application of tlu^ money 
rc'ccived by the local authority under the Local Taxation (Customs 
and Exci.se) Act 181)0, heretofore optional, is madfr compulsory, and 
power is given to levy a rate which in tlu; case of a county is not 
to exceed two ix'iice in the pound, or such higher rale as the county 
council with tlie constant ot tlie Local Cjoverniiuuit Boiird may (lx 
(§ 2). (‘oncurreiit pow(.Ts arc given to the councils of non-county 
Ixiroughs and uriiaii districts, with the limit of a penny rale (§ 3). 
A council must not reipiire any particular form of religious instruction 
or observance, but the usual conscience clause in schools, colleges, 
or hostels provided by the council is modified by a ]irovisioii for 
facilities lor any jiarticiilar ndigious instruction to be given at the 
request of ]):irents of scJiolars at such tiiu**s and under such conditions 
as the council think desirable, ollierwise than at tlie cost of the 
council (§ 4 ). 

Part 111 . Klementiiry Education, (i) Powers .and duties. School 
boards and school attciulauee couimiltecs are aboUsheil and their 
|)0\ver.s ami dulir*s are transferred to the L.E.A., who are also to be 
res]MmsibIe for and have the control of all secular iiiKtruction in 
public eleuientary schools not providerl by them (jj 5). 

(2) Manageiniait of .schools. (</) For public elcnnentary schools 
provided by the L.JC.A. (now officially styled “council schools"): 
(i) in counties, th<?re is to be a l>o(ly of six managers, viz. four 
ajqxiintetl by the county council and two by the, borough or urban 
distriet council, or ])ai ish council or parish meeting as tl»* case may 
be, called in the fict the minor local authority ; (2) in non counly 
.areav. the L.E.A. (being the borongli or urban ilistrict council) may, 
if they thi .k fit, a|)p(;int a body of managers consisting of such 
number as they may determine (fj (> 1 1 1). 

{h) For .schools not ja oviiled by the L.E..\. (voluntary schools) the 
act duects that tlicn* sliall bo a body of six inaiiag<*rs, of whom four 
arc U) be “ foiindafioii managers," and two are to be a])ix)inle(l as 
follows : in counties, one by the? 1^.1'.. A. and one by the minor local 
authority, and in autonomous boroughs or urban districts both by 
the borough or urban district council (§ 0 [2]). Directions for the 
appointment of found.ation managi rs are given by § 11, which in 
effect declares lliat, unless the trust dec*d of the school iirovides 
for the appointment of tlu* required number, the foundation managers 
must Ix'! a]>|>ointed under an onler of the Board of liducalioii, in 
making which IJie board are to Iiave nrgard to the ownership of the 
scluKil building and to tin* ]»rinci])les on wliicli llie education given 
in the school had Ijeen conducted in the ]):!st. 1 *, was found necessary 

for the board to make over i i,c»o.\> of t hese orders, a heavy task wliicli 
was rendered the more formidable by the controversial character 
of the questions arising ujion trust deeds as to the mode of 
appointment and the (iurdifications of manageni. 

(3) Maintenance of schools (§ 7). (.-^0 Powers. Tlu; L.E.A. arc 

required to maintain and keep efficienl all public elementary schools 
wliicli were nf?c<?ssary {i.c. which, as defined liy § q, have an avc*rage 
attendance of not less tlian Ihirty). under certuiii sjHcilied con- 
ditions. (»f whicli the most material are «is ff»llows. The managers 
must carry out tlie directions of tlie L. 7 .LA. as to the secular instruc- 
tion to l>e given in the sctiool, including an> <lirections with respect 
to the nuuib(*r and educational qualifications of tlu; leaclurrs, and 
for the dismissal of any tc.acluT on educational grounds {§ 7 [ j ) 
r«]). The consent; of the, L.h.’.A. is requin^cl to the a]ipointnicnt of 
teachers, but that consent may not be withheld except on educational 
grounds; and the consent of the authority is also riquired to the 
dismissal of a teaclier unless tlu; dismissal is on grounds comuefed 
with the giving of religious instruclion (§ 7 |j] (c|). 

{h) I.iabililies. The managers are required to provide the school 
prcmi.ses to the L.E.A. for use as a j)ublic elenientjiry school free of 
charge, except that a. rent is payalile for the teacher’s residence 
where one exists ; and the manag^Ts are furtlnT required out of 
funds ]jrovided by them to kec?p the schofil premises in good rejiair 
and to make such alterations aiul improvenuuits in the buildings as 
might reasonably be required by the L.I'-.A. On the other hand 
the T..E.A. are require*'.! to make good such <lamage as they consider 
to be due to fair wear and tear of rooms used by them (§ 7 1 1 ] 
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Thus, by virtue oi tlie teacher s house rent and the wear-and>tear 
aUowaiicc the voluntary maiicigcrs secured a vahial)]e set-od against 
the cost of ordinary re])airs. 

Any question ansing under this section (§ 7) betwwn the L.E.A. 
and the managers of a voluntary school is to he determined by the 
Board of Education (§ 7 [jJ). 

It is further provided witli respect to teachers in voluntary schools 
that assistant teachers and ])ii])il teachers may he appointed if it 
is thought fit " without reference to religious creed and denomination, 
and in any case in which there are more candidates for the post of 
juipil teiiclu^r than thtrre are places to he tilled, the appointment is 
to he made hy the T..E.A. (§ 7 [3]). 

A provision, § 7 ((>), known from the name of its author (d. 1908). 
Colonel Kenyon Slaney, M.P., as the Kenyon-Slaney clause, attracteri 
considerable attention and formed the subject of much ecclcsiastic;ij 
controversy during the passage oi the hill through parliament, 
'rill! Kenyon Slaney clause reciuires the religious instruction in 
voluntary schools to be in accordance with the provisions (if any) of 
the trust deed, but also to be under the control of the managers 
as a whole, whereas the common form of trust deed of the National 
Society reserves the control of religious instruction to the clergyman, 
whilst the clause was eipially in conflict with the well-known sacer- 
dotal princiyiles of the Homan Catholic ('hiirch. 'I'hus the clause 
re])resenled a revival, as did the questions with n-specl to foundation 
managers, of the early controversy ov'er the mana.gement clauses of 
tile Committee of Council on Education. Us special inti*resl lies, 
not .so much in its intrinsic importance, as in tlii! jirecedent; it. affords, 
specially notable as emanating from a ('onservative source, for the 
overruling of trust deetls upon grounds of public policy. By way of 
.saving .-Miotlier familiar provision of the trust deeds, a jiroviso to the 
Kenyon-Slaney clause reserves the existing trust deed rights ol 
ap])eal to the bishoj) or other denominational authority lus to tlie 
character of tlie religious instruction. 

l*rovi.sion of New Sr honls.—Kow schools may be provided either 
by the L.E..\. or any other persons, subject to th(‘ issue of three 
months' piibLc notice, and to a right of appi al on the part of the 
managers of any existing school, the L.E.A. (in the case* of proposed 
volimtary schools) or any ten ratepayers of the district, to the Board 
of Education on tlie ground that the’ proposed school is not required, 
or that a school provided by the or not so provided, as the 

case might be, is better suited to meet the wants of the district than 
the proposed school. Any enlargement ol a ]nibli(' elementary school 
which ill the opinion of the Board of Education is such as to aimnmt 
to the provision of a new .school is to be so treated for the ]niq>oses 
ol the section, and any transfer of a scliool to or from the L.E.A, 
111 list be treated as the provision of a new school. I n deciding appeals 
as to new .schools ami in didermining a case of disjnite whether a 
.school was necessary or not. the board are directed to have ri'g.'iid 
to the interest of secular instruction, the wishes of ]uirents as to the 
education of children, and the economy of the rates, but existing 
schools are not to be considered unnecessary if the average attend 
aiice is not. less than thirty (§§ S i)). 'I'he la.st-menlioiicd canons 
have played a j^rominimt pari in subsequent discussions. Experience 
of tliesi.' sections has shown that though it is extremely difficult to 
set up new voluntary schools in facir of opposition from the L.E.A., 
siirli ojiposition is rarely offered or [ires.seil where any really strong 
local deniaiid is shown to exist. 

.‘//V/ (jriDit. - Section 10 jirovides a new aid grant payable to the 
L.K. A. in resjH'ct of the number of scholars in a\erage attendance 
in schools maintained by them. This new grant, calculated by an 
elaborate method which need not here be set out, took the place of 
the grants under the \ oliintarv Schools Act 1897, and § 97 of the 
act of 1870 as amended by the Elementary Education .\ct 1897. 

i'duialion CoinmitU'cs. -'I’he coiistitiilion of education committee.s 
is dealt with by § 17. All councils having powers under the act, 
except those having concurriMit powers as to higher education only, 
musi establish education committees in accordance with schemes 
made by the councils and approved by the Board ol Education 
(§17 Iij). \ scheme may provide for more than one education 
committee under a single council, but before approving such a scheme 
the boiird must satisfy themselves that due regard is paid to the 
imjiortance of the general co-ordination of all forms of education 

’7 [^^D- matiiH-s relating to the cxcrci.se by a council of their 
powers under the act. except the power of raising a rati* or borrowing 
money, stand n?ferred to the education committee ; the council 
may also delegate to the education committee any of their jjowers 
other than financial powers as above (§ 17 [^2’,). Every scheme must 
provide {a) for the appointment of a majority of the’ committee by 
the council, tlio persons so appointed to be persons wlio are membere 
of the council iinle.ss in the case of a county the council otherwise 
dt!termiue : (/O for the appointment by the council, on the nomination 
or recommendation, where it appears desirable, of other bodies 
(including as.sociatioiis of voluntary .schools) of persons of experience 
in education, and of persons acquainted with the needs of the various 
kinds of schools in the area of the council ; (r) for the inclusion of 
wonuni. Provision was also made {d) for the representation in the 
first instance of members of existing school boards (§17 [3]). 

Expenses. - W\ parliamentary grants are made payable to the 
l-.E.A. instead of jis pn.ndously to the managers (§ iS [2j). The 
county council must charge a proportion of all capital expenditure 


and liabilities, including rent, on account of the provision or improve- 
ment oi any public elementary school on the parish or parishes 
which in the opinion of the council are served by the school, such 
]>roportion to be not less than onc-half or more than three-fourths 
p the council think fit (§ 18 [ i j [<;J [<f]). The county council may al.so 
if they think fit charge on the parishes benefited any expenses 
incurred with respect to education other than elementary (§18 

[»] fa])- 

Endowments . — The act introduced a new ]>rinciple into the 
administration of endowments by directing that their income so 
far as neces.sarily applicable in any case for those purposes of a public 
elementary school for which the local authority an* liable niicsL be 
paid to that authority for the relief of the parochial rale (§ 13). 
As the result of technicalities of legal interpretation the section luis 
been found to have in ]>ractice a narrower sscojie than had been 
generally anticipated. 

'riie act of 191)2 was extended to London liy a si:j)arate act iu 1903, 
containing certain special provisions of only minor importance. 

'rhe hostility of Nonconformists to the extension of rate-aid to 
denominational schools led to the organization upon a consider- 
able scale of what became known as the “Passive , 

Resistance ” movement, a number of Nonconformist 
rate-payers refusing to pay the education rate on the ance'^to 
ground Umt their consciences forbade their supporting 1 902 met 
the religious teaching in denominational schools ; 
and their willingness to become subject to distraint 
and conseejuent inconveniences rather than pay the rates became 
the foundation of a widespread political campaign. In Wales, 
where in the rural districts the schools were commonly Anglican 
whilst the population was Nonconformist, particular difficulties 
aro.se in administering the act in consetpience of the hostile 
attitude of the county authorities. Friction likewise manife.sled 
itself in one or two English areas, which reflected militant 
Nonconformist views. Accordingly the government passed 
the bocal Education (T/)eal Authority .Default) Act 1904, 
empowering the Board of liducation, in the case of default by 
the local authority, to make payments direct to the managers 
of the school and to clecluct tlie amount from the sums payable 
to the defaulting authority on account of parliamentary grants. 

When the liberal party came into power again in 1906, Mr 
Birrell as president of the Board of ICducation in Sir Henry 
('ampbcll-Bannerman’s administration introduced 0 Quiof 
bill to amend the Education Acts 1902-1903, with 
the object of securing full jniblic control of all rate- 
aided .schools and the appointment of teachers without reference 
to religious belief. The liill was of a highly complex character ; 
its principal features were, -compulsory transfer of existing 
voluntary schools to the local authority, facilities for the giving 
of denominational instruction in transferred schools out of .school 
hours by persons other than the regular teachers, and the re- 
cognition in populous districts, upon the demand of parents, of 
special publicly maintained schools in which denominational 
teaching could be included in the curriculum ; the latter schools 
might (according to the bill as finally amended) in the last resort, 
i,e. if the local authority refused to maintain them, be recognized 
as state-aided schools. The bill encountered strong opposition 
from Anglicans and Catholics (though the Catholic Irish members 
finally voted for it as amended) ; it passed the House of Commons 
by a large majority, but after unavailing attempts at compromise 
upon the amendments introduced in the House of Lords, the 
two Houses failed to agree and the measure was lost. 

Mr Birrell was soon transferred to another office, and nothing 
more w^as done to amend the act of 1902 till early in the session 
of 1908, his successor Mr McKenna introduced a bill ^ 

based on what was known as “ contracting out.' ' In ipoo!* 
single-school parishes the existing schools were to be 
compulsorily transferred, subject to the grant of denominational 
facilities out of .school hours ; elsewhere a suffiinency of places 
in schools with Cowper-Temple leaching, which the bill proposed 
to make compulsory in all provided schools, must be supplied 
by the local authority, while existing voluntary schools might 
become state-aided schools upon terms of receiving a grant ol 
47s. per head. The bill was accompanied by a financial scheme 
for a new system of allocating the parliamentary grant. In 
view of the improbability of its passing into law the bill was 
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not pressed beyond the stage of second reading. Meanwhile, 
when Mr Asquith reoi^anized the cabinet. Mr Runciman succeeded 
Mr McKenna at the education office, and in the autumn he 
introduced a fresh measure framed as the result of negotiations 
between the government and the archbishop of ('anterbury 
(T)r Randall Davidson) and designed to be passed rapidly 
through parliament by consent of all parties. Mr Runciman ’s 
bill, like his predecessor’s, was based upon the principle of 
compulsory transfer in single-school parishes and contracting 
out elsewhere, but it gave a right of entry for denominational 
teaching on two days a week during school hours in all council 
schools whether transferred voluntan^ schools or otherwise, 
with liberty to employ for tliis purjwse assistant tesichers, but 
not (save temporarily at first in transferred scliools) head teachers. 
Provision was also made for the payment of a small rent which 
would be applicalde for or towards tiie cost of the denominational 
instruction. Unfortunately, the compromise failed at the last 
moment for want of agreement as to the financial terms of 
“ contracting out,” the government offering 50s. per head and 
the Church demanding 7s. more. 1 1 i.s obvious that ” contracting 
out ” is ofien to serious objection upon educational and economic 
grounds, and that if resorted to upon any very considerable 
scale it would involve a disruption of the public elementary 
system, and a duplication of schools w'liich would constitute 
a wasteful drain upon the national exchequer. Upon such a 
system, therefore, some check is necessary, and, once decided 
that tlie check should take the form of financial pressure, rather 
than request of parents as in Mr Rirrell’s bill, or some fonn of 
admin istrativc^ control, tlie question of pecuniary terms became 
one of principle and not merely of financial detail. Moreover, 
th(^ difficulty of adjusting differences was intensified by the 
opposition of the extremists on either side, which daily gathered 
force, and the l)ill was withdrawn by the government when in 
comniitlee of the House of (Commons. The conciliatory efforts 
of Mr Runciman and Dr Randall 1 )avidson revealed the existence 
of a considerable body of influential opinion atnong all schools 
of thought in favour of a national compromise, and the proposals 
embodied in the bill marked on the part both of Ulnirchmcn 
and Nonconformists important concessions to each other's 
vie;ws, engendering reasonable hopes of an ultimate settlement 
being reached at no distant date. 

Two subsidiary points as regards (ulucational machinery have 
to be noted. The Education (Provision of Meals) Act iqofi 
enabled local education authorities to aid volunlar\’ 
agencies in the provision of meals for children attending 
children, pnblic eleinentar)' schools, and in certain cases with 
the consent of the Jfoard of Education to defray the 
cost of the food themscl ves. J n 1907 - 1 90S fort)', and in 1 008 - 1 009 
seventy-five authorities in England and Wales were authorized by 
the hoard to expend moneys from the rates on food under this 
act. In addition, a number of authorities expended funds on 
equipment and service. 

In 1907 an 11 n controversial act entitled the Educaition (Admini- 
strative i^rovisions) Act, besides dealing with various matters 
of technical and administrative deUil, laid u|:)on local 
Mediemi education authorities the new duty of providing for 
tbe medical inspection of all children attending public 
elementary .schools. In connexion with this act the 
Jioard of Education esteblished a medical department to advise 
and assist tliem in supervising local education authorities in 
carrying out their statutory duties in this regard. 'I'he whole 
departure is significant of the new sense of the importance of 
physical culture and hygiene which has been one of the remarkable 
features in recent educational developments. 

Sir Joshua Fitch, in his article on education in the loth 
edition of this work, describes how experience had led the 
oenen Education Department to abandon the system of 
pngresK payment by results, to establish ” in place of testing 
iael 9 » the proficiency of individual scholars, . . . one sum- 
mentmry ynary estimate of the work of the school ; in place of 
eduemtloB. annual examination, occasional inspection without 
notice ; in place of a variable grant dependent on a report in 
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detail on the several subjects of instruction and on particular 
educational merits and defects, one block grant payable to all 
schools alike.” He at the same time expressed some misgiving 
as to the effect of “ so large a relaxation of the conditions by 
which it had hitherto been sought to secure accuracy and 
thoroughness in leaching.” The act of 1902, by placing secular 
education in public elementary schools under the control of 
strongly organized local education authorities may be said to 
bive largely removed such dangers as were to be apprehended 
from the relaxation in question. Thus it was possible for the 
Board of Education in the code of 1904 to abolish the last traces 
of the system of payment by results, by selling forth (in the 
language of their report for 1903-1904) “ a properly co-ordinated 
curriculum suitable to the needs of the children, with an indica- 
tion of the relation which the various subjects of instruction 
should bear to each other, in place of the relatively haphazard 
list of possible branches of knowledge which were formerly 
presented to the choice of individual stdiools or authorities.” 
In the new code also the board for the first lime endeavoured 
to state for the guidance of tcacliers and parents the proper aim 
of the public elementary school, laying stress upon that element 
of the training of character which the system of payment by 
results had so unfortunately obscured. 'Hie new spirit was 
strikingly manifested in the volume of Sufufirstwus for ihe Con- 
siderations of Teachers, issued l)y the Board of Kdiicatiou in 1905. 
This volume represented a notable attempt to connect admini- 
stration w'ith educational theory, without in any way seeking 
to crush individual iniliatite, or to impose a bureaucratic 
uniformity of method iipxin those engaged in the actual work 
of the schools. Apprehension of the true aim of elemeitlary 
e<lucation as csse:*ntially and primarily a jireparation for practical 
life !^as led to a corresponding development of instruction of a 
j)ractical character, obsc'rvation lessons and nature stud\’ being 
treated as a mreessar}' clement in the cumciilum, while handicraft 
and gardening, and domestic subjects (for girls), arc einrouraged 
by special grants. Particular attention has been bestowed both 
by the central and local authorities upon the problem of rural 
instruction, and much has been done in many areas to bring tiie 
schools int * closer relations with the needs of agricultural and 
rural life generally. In this way the old and perhaps not alto- 
gether ill-founded distrust of popular education as tending to 
unfit the working classes for industrial pursuits is being broken 
down and a public opinion more favourable to eiliicational 
progress in the widest senses is being created. 

According to theolficial returns for 1907 j 90S, the total num- 
ber of scholars on the registers (England only) was as follows: 
— ('oiincil schools, 2,991,741; voluntary schools, 2,566,030; 
total, 5,557,771, and the total attendance upon wlii»:h grant 
was paid was 4,928,659. The jiercentage of actual average 
attendance to average number on the registers was 88-50 %. 
The parliamentary grant (England and Wales) for cleinenlary 
schools, other than higher elementary, amounted to £11.023,433. 

1'hc development of higher elementary education in Emgland 
is now proceerling very mucii upon the lines that have been noted 
in EYance. 'I’he old higher-grade hoard -schools 
(declared illegal under the ICIeinentar>' Jxlucation Acts dement^ 
by tlie judgment in the case of Rex \\ Cockerton in •nr 
1901, and legalized temporarily by an act passed for 
the purpose in the same year) were mostly converted into 
municipal secondary schools under the act of 1902. in the 
succeeding years prot ision was made in the code for higher 
elementary scliools of a specialized and technical tyjie intended 
only for industrial districts. In 1906. as the result of the re- 
commendations of the ( onsultalivc ('omniittee, a new type of 
higher elementary school was admitted for children over twelve, 
corresponding generally to the J'Ycnch ecole primaire sit peri cure, 
descriiied as having ” for its object the development of the 
education given in the ordinan- public elementary school, and 
the provision of .special instruction licaring on the future occupa- 
tions of the .scholars, whether boys or girls.” It may he possible 
to supplement this system in the rural areas to some extent by 
“ higher tops ” to the ordinary elementary schools in cases 
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where it is not practicable to establish a fully organized higher 
elementary school ; but for such '' higher tops ” no central grant 
is available. The total number of scholars upon the registers 
of higher elementary schools (England) in 1907-1908 was: 
New Type, 3178 (against 2715 in the previous year) ; Old Type, 
4492 (against 5866 in the previous year). 

The total expenditure (exclusive of capital outlay) of the local 
authorities (1906-1907) in England only upon elementary 
Bxpendh education, including “ industrial ” and special " 
schools, was which (a) ^£10,408,242 

meatMiy was met by the ordinary parliamentary grant, and 
9ducatioa, ^£8^930,468 was the balance required to be met by 
rates, the difference being represented by receipts from various 
sources. The average cost per child of elementary schools in 
England and Wales (excluding London) may be taken at £3 
(including Ix)ndon £3, 4s. lod!), and the average central grant 
(excluding grants for special purposes) at 41s., leaving 19s. to 
be raised locally. 

The training of teacher:; for the two great branches of public 
education, elementary and secondary respectively, is an import 
ProHmin* general administrative problem. 

ary train- Since the middle of the 19th century there has been 
ittjtof a great development of public opinion with regard 
ehmaatary^Q their professional qualifications. Sir Joshua Fitch 
teac en. cd.) pointed out that the full apprecia- 

tion of the importance of training began at the lower end of 
the social scale. Shultleworth and lufnell in 1846 urged the 
necessity of special training for the primary teacher, and hoped 
to establish State Training Colleges to supply this want ; but 
the one college at Battersea which was founded as an experiment 
was soon transferred to the National Society (the “ National 
Society for educating the poor in the principles of the Estab- 
lished Church’': founded in 1811). Before this. Bell and 
Lancaster had made arrangements in their model schools for 
the reception of a few yoiinij people to learn the system by 
practice. In Glasgow, David Stow, who founded in 1826 the 
Normal Seminary which afterwards became the Free Church 
College, was one of the first to insist on the need of systematic 
professional preparation. The religious l)odics in England, 
notably the lilstablished ('hurch, availed themselves promptly of 
the failure of the central government, aitd a number of diocesan 
colleges for men, and separately for women, were gradually 
established. Tn 1854 the British and Foreign .School Society 
(founded 1S08) )j 1 aced their institutes at tlie Borough Road 
and Stockwell on a collegiate footing, and subsequently founded 
other colleges at Swansea, Bangor, Darlington and Saffron 
Walden ; the Roman (’atholic Church pro\'ided two for women 
and one for men ; and the Wesley ans two, one for each sex. 
The new provincial colleges of university rank w^ere invited by 
the Education Department to aE ich normal classes to their 
ordinary course and to make provision for special training and 
suiUible practice in schools for those students who desired to 
become teachers. Thus the government came to recognize two 
kinds of training schools — the residential colleges of the old type 
and the day colleges attached to institutions of university rank : 
both were subsidized by grants from the Treasury, and regularly 
inspected. As the need of special training for teachers became 
further recognized by the consideration of the same question 
as regards teachers ih higher and intermediate schools (Cambridge 
instituting in 1879 examinations for a teacher’s diploma, and 
other universities providing courses for secondary as well as 
primary teachers, and establishing professorships of education), 
the attitude of the government, i.e, the Board of Education, 
towards the problem gradually became more and more a subject 
of controversy and of public interest, as indicated by the clause 
in the Act of 1899 providing for a public registration of qualified 
teachers and for the gradual elimination from the profession 
of those who were unqualified. And meanwhile the increased 
solidarity of the National Union of Teachers (founded in 1870), 
the trade union, so to speak, of the teachers, brought an im- 
portant body of professional opinion to bear on tlie discussion 
of their own interests. 


The question of the pre..mmary education of elementary 
teachers had after some years of discussion reached a criticsil 
stage in 1909. The history of pupil teachership as a method 
of concurrent instruction and employment shows that it was in 
its inception something in the nature of a makeshift ; the ideal 
placed before local education authorities in the recent regulations 
and reports of the Board of Education is the alternative system 
whereby with the aid of national bursaries (instituted in 1907) 
“ the general education of future teachers may be continued in 
secondary schools until the age of seventeen or eighteen, and all 
attempts to obtain a practical experience of elementary school 
work may be deferred until the training college is entered, 
or at least until an examination making a natural break in that 
general education and qualifying for an admission to a train- 
ing college has been passed.” Under the revised pupil-teacher 
system established by the regulations of 1903 provision is made 
lor the instruction of pupil teachers in centres which as far as 
possible are attached to secondary schools receiving grants from 
the Board of Education under the regulations for secondary 
schools, about two-thirds of the secondary schools on the grant 
list undertaking this work. Accordingly, the result of recent 
changes Is to modify the old system in two ways : first by pro- 
viding the alternative of a full course of secondary education, 
secondly by associating pupil teachership itself as far as possible 
with part-time attendance at a secondary school. The total 
number of pupil teachers recognized during the year 1907-1908 
was 20,571, and of these 9770 were in centres forming integral 
parts of secondary schools. The number of bursars who passi^d 
the leaving examination w^as i486. 

One of the principal difficulties which confronted the state 
and the local authorities in their task of organizing an improved 
system of pul die education under the act of 1902 
lay in the deficiency of training colleges in view of (.pi/cjjwf 
the increased number of teachers. Local authorities 
naturally hesitated to burden themselves with the cost of 
providing such institutions in view of the fact that there is 
nothing to prevent teachers trained at great expense by one 
authority taking service under a less public-spirited authority 
wh*-* had contributed nothing to such training ; hence a wide- 
spread feeling that the provision of training colleges should be 
undertaken by the stale as a matter of national concern. Under 
these circumstances a new system of building grants in aid of 
the establishment of training colleges was instituted in 1905. 
In 1906 these grants w^ere raised from 25 to 75 % of the capital 
expenditure, but were limited to colleges provided by local 
authorities. A further difficulty in view of the municipalization 
of education arose from the fact that the majority of the re- 
sidential colleges were in the hands of denominational trusts 
which did not admit a conscience clause. Under the presidency 
of Mr McKenna in 1907, the Board of Education, in regulations 
which excited much controversy, “ with a view to throwing open 
as far as possible the advantages of a course of training in colleges 
supported mainly by public funds to all students who are qualified 
to profit by it irrespective of religious creed or social status,” 
laid down that the application of a candidate might in no circum- 
stances be rejected on any religious ground, nor on the ground 
of social antecedents or the like. The same regulations provided 
that no new training colleges would be recognized except on 
terms of compliance with certain conditions as to freedom from 
denominational restrictions pr requirements. 'I'hc obligation 
as to religious exemptions has since been limited to 50% of 
the admissions. There w'ere in attendance (Statistics, England, 
1907-1908) in the various colleges, 6561 women and 2835 men, of 
whom 1619 women and 335 men were in colleges provided by local 
education authorities. The grants made by the Board of Edu- 
cation for training colleges were as follows ; maintenance grants 
£383,851 ; building grants £45,000. These figures include Wales. 

llie fear has been widely entertained that a considerable 
part of the national expenditure upon elementary education is 
wasted for want of an effective system of continuative instruction 
to be given out of working hours to adolescents engaged in 
industrial employment. The whole subject was exhaustively 
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treated by the report in 1909 of the Consultative Committee of 
the Board of Education. This report seeks to base an efficient 
continuative system upon the improvement of 
elementary education by reducing the size of the 
edncmtiott. classes in the elementary schools upon the lines 
now laid down by the new staiTmg regulations of 
1909; by increasing the amount of instruction in hand- work 
with a view to rendering the curriculum less bookish and 
more efficient as a training for industrial and agricidtural life ; 
and by legislation to reform the system of half-time attendance 
and raise the age of compulsory attendance to thirteen and ulti- 
mately fourteen. Upon the foundation of an improved and 
prolonged elementary education there would be reared a super- 
structure of continuative schools or classes^ attendance at which up 
to seventeen would be compulsory under bye-laws adoptive locally 
at the option of the local education authorities. Tn 1906-1907 
about 21 per thousand of the population t>f England and Wales 
attended evening schools and classes inspected by the Board of 
Education, and grant amounting to £361,596 was paid in respect 
of regular attendants. 

The most marked progress has undoubtedly been in secondary 
education, and in no direction has the act of 1902 proved more 
fruitful. At the end of the 19th century secondary 
edac"tlM, instruction in England was still provided chiefly by 
endowed grammar-schools, by proprietary schools 
established by religious bodies or joint-stock companies, and by 
private enterprise. No public provision was made for secondarx* 
education as such ; what financial assistance was forthcoming 
from municipal sources was given indirectly under cover of the 
grants under the Technical Instruction Acts, while in the ad- 
ministration of central grants for the first years of the working 
of the Board of Education Act 1899, absolute differentiation 
between secondary and technological functions was recognized. 
The establishment of local authorities with direct duties in respect 
of secondary education, and the reorganization of the central 
office with reference to the three branches of education, ele- 
mentary, secondar\' and technological, rend('rcd possible for the 
first time an adequate treatment of the problem of public 
secondary education as a whole. “ The regulations for secondary 
schools,’’ says the prefatory memorandum to the regulations 
of the Board of Education, ‘‘ grew up round the old provisions 
of the Director}^ of the Science and Art Department. Detached 
science classes were gradually built up into schools of science. 
Schools of science were subsequently widened into schools of what 
wa.s known as the * Division A ‘ type, providing a course of 
instruction in science in connexion with, and as jmrt of, a course 
of general education. Aid was afterwards extended to schools 
of the ‘ Division B ’ type in which science did not form the 
preponderating element of the instruction given. In 1904 tht; 
board recast the regulations so as to bring all schools aided by 
grants within the general definition of a school offering a general 
education up to and beyond the age of sixteen through a complete 
graded course of instruction, the object of which should be to 
develop all the faculties, and to form the habit of exercising them.” 

Two main tendencies distinguish the recent development : 
on the one hand the tendency to iriiinicipalization, or at least to 
the establishment of public control; on the other hand the 
tendency (marked especially by the regulations of 1907) to 
greater elasticity in regard to curricula, and so to the freer 
encouragement of local initiative and local effort. 

In 1907 the government of Sir Henry Campbell-Bannerman 
placed greatly increased funds at the disposal of the Board of 
Education for the purpose of secondary education. The regula- 
tions under which the increased grant was administered imposed 
conditions in respect of freedom from denominational restrictions 
or requirements, representative local control, and accessibility to 
all classes of the people, which, like the analogous niles with 
regard to training colleges, roused considerable controversy. 
With regard to religious instruction, the requirement was made 
that no catechism or formulary distinctive of any particular 
religious denomination might be taught in the school except upon 
the request in writing of the parent or guardian and at the cost of 
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funds other than grants of public money. Power was at the same 
time reserved to the board to waive the new conditions in the 
event of the local education authority passing a resolution that 
the school was in their view required as part of the secondary 
school provision for their area, and that the conditions, or one or 
more of them, might be waived with advantage in view of the 
educational needs of the area. It will be noticed that one effect 
of the regulations (as of the training college regulations) was 
to recognize as a kind of established religion those elements 
of ("hristianity which are shared in common by the various 
Protestant churches, according to the system of Lancaster and the 
Cowi)er-'remple compromise. Normally schools are required to 
provide 25 % of free places for scholars from public elementary 
schools, and, with a view to encouraging the transference of 
children from the public elementary school at an early age, a 
grant of £2 was made payable on account of ex-public elementary 
scholars between ten and twelve years of age. The full scale of 
grants is £2 for ex-public elcmentaiy scholars between ten and 
twelve, and £5 for scholars between twelve and eighteen. To 
schools previously recognized and failing to comply with the new 
conditions, grant may be paid on the lower scale of £2 and 
£2, 10s. respectively. 

Secondary school grants are assessed upon average attendance, 
and efficiency is guaranteed by inspection and not by individual 
examination. All recognized schools must provide at least the 
substantial equivalent of the four-years’ course formerly required, 
and recognition is withheld or withdrawn if an adequate, number 
of the scholars do not remain at least four years in the school, or 
do not remain up to sixteen ; in rural areas, however, and small 
towns, a school life of three years and a leaving age of fifteen may 
be accepted. ” I'he board arc now in a position, through their 
inspectorate, to keep a watch and exen*ise a guidance which were 
previously impossible over the planning and working of school 
curricula. Detiiiled reports following upon full inspections, and 
the more constant if less obvious influence exercised through 
informal visits, coufercnces, reports and suggestions, may now bi? 
relied u])on to guard against the risks of one-sided ediu^ilion, of 
ill-baianced schemes of instruction, and of premature or exccssi’.'e 
specialization ’* (Rej>ort of Board of Education, 1906- 1907, page 
68). The curriculum must provide iiistriictiori duly graded and 
duly continuous, in the English langiaige and literature, in 
geography and history, in mathematics, science and drawing, 
and in at least one language other than English. Where 
tw'o languages (diier tlian English are taken, l.atin must ordin- 
arily be one. Provision must be made for organized games, 
physical exercises and manual instruction, and in girls’ schools 
science and mathematics other than arithmelit^ may be replaced 
by an approved scheme of practic'al lumsewifery for girls over 
fifteen. The total number of secondary scho(»ls recognized for 
grant {Sfalisiirs, 1907 -1908) was 736, of which only 220 were 
directly provided by local authorities. The number of pupils 
in attendance was 68,104 .*>^^359 total 124,463. 

The government grants for 1907-1908 amounted to £320,873 
besides grants from local authorities. 

Wales. 

Notwu’thstanding the important differences which exist !)etween 
the social and especially the religious conditions of England and 
Wales respectively, Wales continued to be treated as one with 
England for purposes of educational administration dowm to quite 
recent years. Towards the end of the 19th century the striking 
revival of Welsh nationality, in itself largely an educational and a 
literary movement, led to a spontaneous demand among the 
Welsh people for the organization of a national system of liigher 
education. In accordance with the recommendations of a special 
royal commission the Welsh Intermediate Education Act passed 
in 1889 provided for the creation in every county in VVales 
(including Monmouthshire) of joint education committees 
consisting of three nominees of the county council and tw^o 
nominees of the lord president of the council. To these com- 
mittees were entrusted the duties of framing (under the Charity 
Commissioners) schemes for the establishment of intermediate 
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and technical schools and for the application of endowments, and 
for administering a Jd. county rate, which was supplemented by 
a treasury grant not exceeding the amount raised by the rate. 
Certain supervisory functions were entrusted to a (Central Educa- 
tion Board, to which are committed the duties of inspection and 
examination. The joint education committees liave now (except 
for the purpose of framing schemes for endowments) been super- 
.seded by the local education authorities under the act of 1902. 
The public assistance afforded to secondary ediaation in Wales 
under the Intermediate Act is supplemented by the grants of the 
Board of Education, and the Board’s revised Secondary School 
Regulations were applied to Wales in 1908. There were (1907- 
1908) 92 county secondary schools in Wales administered under 
schemes made under the Welsh Intermediate Act, attended by 
6235 boys and 6727 girls, total 12,962 ; and 12 other secondary 
schools, of which 8 were provided by lo('al authorities. The total 
attendance at all secondary schools was 13,615, viz. 6819 boys 
and 6796 girls. The Board of Education grant amounted to 
£31,090. The expenditiire of the local authorities for the year 
1 906 r 907 was £85,2.1 2 . 

The number of .st'holars on the registers of ordinary public 
elementary .schools in Wales was {S/alisiics, 1907-1908), in council 
.schools 330,413, and in voluntary schools 100,290, U)tal 430,703. 
I'lie percentage of average attendance was 86-98. I'he ordinary 
parliamentary grant (1906-1907) was £794,161, and the net 
expenditure of local authorities £561,234. 

In 1907 a Welsh department of the Board of Education was 
established with a permanent secretary and a chief inspector, each 
responsible directly to the president. A movement was in progress 
in Wales in i (>08-1909 for llie (Teation of a national council of 
education under an independent minister, but this change could 
in any case only be elfec^ted by legislation ; and meanwhile the 
.special religious and .social conditions in Wales caii.scd admini.stia- 
tive difficulties in working an act (that of j(jo2) primarily de.signed 
to meet tho.se pnivailing in England. (U. B. M. C.) 

United Slates, 

History , — The first white settlers who came to North America 
were typical representatives of those Juiropean peoples who had 
made more progress in civilization than any other 
aingtu I’hose settlers, in particular those 

from England and from Holland, brought with them 
the most advanct'd ideas of the time on the suliject of education. 
*rhe conditions of life in the New' World emphasized the need 
of schools and colleges, and among the earliest pulilic acts of 
the settlers were provi.sions to establish them. 'J'he steps taken 
between 1619 and 1622 to provide schools for the colony of 
\ irginia were frustrated by the Indian war which broke out in 
the latter year, and w'cre never successfully renew'ed during tlie 
colonial period. In New York, wh(Te the influence of the Dutch 
was at first predominant, elementary schools w'ere maintained 
at the public expense, and were intended for the education of 
all classes of the population. This policy n^flected the very 
advaiiciid views as to public elementary education which were 
then held in the Netherlands. I'hc assumption of control in the 
colony of New York l>y the English was a distinct check to the 
development of public elementar\- education, and little or no 
further progre.ss was made until after the Revolution. 'Tlie 
most syslemalie educational policy was pursued in the colony 
of Massachusetts. As early as 1635, five years after it was 
founded, the town of Boston took action to the end that “ our 
broth(;r Philemon Pormort shall be entreated to become school- 
master for the teaching and nurturing children with us.’’ Tlie 
(ieneral Court of the colony in 1636 made the first appropriation 
for what w^as to become HarN^ard College, taking its name in 
honour of the minister, John Harvard, who died in 1638, leaving 
his library and one-half of his propert}^, having a value of £800, 
to the new' in.stitution. The amount of this appropriation of 
^^36 (£400) was remarkable in that it was probably equal to 
the whole colony tax for a year. In 1642 followed a legislative 
act which, while saying nothing of schools, gave to the selectmen 
in every town power to oversee both the education and tlie 


employment of children. It is made the duty of the selectmen 
to see that the children can read and understond the principles 
of religion and the capital laws of the country, and that they 
are put to some useful work. 

Five years later, in 1647, was enacted the law which is not 
only the real foundation of the Massachusetts school system, 
but the type of later legislation throughout the United States. 
This epoch-making act, the first of its kind in the world, repre- 
sented the public opinion of a colony of about 20,000 persons, 
living in thirty towns. It required every town of fifty house- 
holders to establish a school, the master of which should be paid 
either by the parents of the children taught or by public lax, 
as the majority of the town committee might decide ; and it 
further required every tow'n of one hundred families or house- 
holders to set up a grammar school in which pupils might be 
pr«?pared for the “ University,” as the new institution at (lam- 
bridge was designated. Moreover, a penalty was attached to 
neglect of this legislative requirement, in the form of a fine to 
be devoted to the maintenance of the nearest school. Horace 
Mann said of the act of 1647 : “ it is impossible for us adequately 
to conceive the boldness of the measure, which aimed at universal 
education through the establishment of free schools. As a fact, 
it had no precedent in the world's history ; and, as a theory, it 
could have been refuted and silenced by a more formidable array 
of argument and experience than w'as ever marshalled against 
any other institution of human origin. But time has ratified 
its soundness. Two centuries of successful operation now 
proclaim it to he as wise us it was courageous, and as beneficent 
as it was disinterested.” 'I'he significance of these acts of 1642 
and 1647 is that they foreshadow the w'hole American system 
of educiition, including elementary schools, secondary schools 
and colleges, and that they indicate the principles upon which 
that system rests. 'I’hese principles as summarized by (ieorge 
H. Martin in his Evolution 0/ the Massachusetts Public School 
System arc the following 1 ) The universal education of 
youth is essential to the well-being of the state. (2) The obliga- 
tion to furnish this education rests primarily upon the parent. 
(3) The state has a right to en forex* this obligation. (4) The 
slate may fix a standard which shall determine the kind of 
education and the minimum amount. (5) Public money raised 
by general tax may be used to provide such education as the 
state requires. The tax may be general, though the school 
attendance is not. (6) Education higlier than the rudiments may 
be supplied by the state. Opportunity must be provided at the 
public expemse for youths who wish to be fitted for college. 'J'hese 
principles have now found Cfxpression in the public acts of every 
state, and upon them education in the Uniteci States is founded. 

l)espite the praiseworthy attempts made in New York, New 
Jersey and Pennsylvania to develop schools and school systems, 
ver>' little was accomplished in those colonics which 
was permanent. The sentiment in the more southern 
colonies was, as a rule, unfriendly to free schools, and 
nothing of importance w'as attempted in that section of the 
country until the time of Thomas Jefferson. Through religious 
zeal or philanthropy colleges were founded as far south as 
Vii^inia, and no fewer than ten of these institutions were in 
operation in 1776. Their present names and the dates of their 
foundation are: Harvard University, Massachusetts (1636); 
College of William and Mary, Virginia (1693) ; Yale University, 
Connecticut (1701): Princeton University, New Jersey (174b); 
W'ashington and Leo- University, Virginia (1749) J University 
of Pennsylvania, Pennsylvania (1751) ; Columbia University, 
New York (1754); Brown University, Rhode Island (1764); 
Rutgers College, New Jersey (1766); and Dartmouth College, 
New Hampshire (1770). In the colleges the ecclesiastical spirit 
was at first almost uniformly dominant. The greater number 
of their students were preparing for the ministry in some one of 
the branches of the Protestant Church. These facts caused the 
grammar schools to take on more and more the character of 
collegc-preparatorv' schools ; and when this was brought about 
they supplied the educational needs of but one portion of the com- 
munity. As time passed, the interdependence of governmental 
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and ecclesiastical interests began to weaken in the colonies, and 
there arose among those who represented the new secularizing 
tendency a distrust of the colleges and their influence. Tliis 
gave rise to a new and influential type of school, the academy, 
which took its name from the secondary schools established 
in England by the dissenting religious bodies during the latter 
part of the seventeenth century at the suggestion of Milton. 
These academies were intended to give an education which was 
thought to be more practical than that offered by the colleges, 
and they drew their students from the so-called middle classes of 
society. The older academies were usually en lowed institutions, 
organized under the control of religious organizations or of 
self-perpetuating boards of trustees. Their programme of 
studies was less restricted than that of tlie grammar schools, 
and they gave new cmpliasis to the study of tlie English language 
and its literature, of mathematics and of the new sciences of 
nature. For two generations the academies were a most bene- 
ficent factor in American educ4ition, and they supplied a large 
number of the better-prepared teachers for work in other schools. 
These schools were in a sense public in that they were chartered, 
but they were not directly under public control in their manage- 
ment. Early in the 19(11 century there arose a well-defined 
demand for public secondary schools — high schools, as they are 
popularly known. They were the direct outgrowth of the 
elementary school system. Boston, Philadelphia, Baltimore 
and New York were tlie first of the large cities to establish 
schools of this type, and they spread rapidly, 'i'hesc public 
secondarj^ schools met with opposition, however, springing 
partly from the friends of the academies, and partly from those 
who held that governmental agency should be restricted to the 
field of elemcntar}'' education. The legal questions raised were 
settled by a decision of the supreme court of Michigan, which 
contained these words : “ Neither in our state policy, in our 
constitution, nor in our laws do we find the primary school 
districts restricted in the branches of knowledge which their 
officers may cause to be taught, or the grade of instruction that 
may be given, if their voters consent, in regular form, to bear 
the expense and raise the taxes for the purpose.” TJiis decision 
gave marked impetus to the development of public secondary 
or high schools, and they h<ave increased rapidly in number. 
The academies have relatively declined, and in the Western 
states are almost unknown. 

Meanwhile the elementary school system had grown rapidly. 
The school district, the smallest civil division, was created in 
Connecticut in 1701, in Rhode Island about 1750, and in Massa- 
chusetts in 1789. From the point of view of efficient, well- 
supported schools, it has been felt since the time of Horace Mann 
that the substitution of the small school district for the town 
as the unit of school administration was a mistake. Yet the 
school district has exercised a profound influence for good upon 
tlie American people. In New York state, for example, there 
were in 1900 over eleven thousand school districts, and in 
Illinois over twelve thousand. The districts are small in extent 
and often sparsely settled. Their government is as democratic 
as possible. The resident legal voters, often including women, 
hold a meeting at least once a year. They elect trustees to 
represent them in the employment of the teacher and the manage- 
ment of the school. Ihey deteniiine whether a new schoolhouse 
shall be built, whether repairs shall be made, and what sum of 
money shall be raised for school purposes. In the rural districts 
this system has often been itself a school in patriotism and in 
the conduct of public affairs. Recently the tendency is to 
mcige the school districts into the township, in order that larger 
and better schools may be maintained, and that educational 
advantages may be distributed more evenly among the people. 
Most of the southern states have the county system of school 
administration. This is because the county, rather than the 
township, has been tlic political unit in the south from the 
beginning. Special laws have been made for the school system 
in cities, and the form of these laws differs very mudi. In 
nearly every city there is a separate board of education, some- 
times chosen by the voters, sometimes appointed the mayor 


or other official, which board lias full control of the schools. 
The city board of education has as its executive officer a superin- 
tendent of schools, who has become a most important factor in 
American educational administration. He exerts great influence 
in the selection of teachers, in the choice of text-books, in the 
arrangement of the programme of studies, and in the determina- 
tion of questions of policy. Sometimes he is charged by law 
with the initiative in some or all of these matters. He is usually 
a trained administrator as well as an experienced teacher. 1'he 
first superintendent was appointed in 1837 at Buffalo. Provi- 
dence followed in 1839, New Orleans in 1841, Cleveland in 1844, 
Baltimore in 1849, Cincinnati in 1850, Boston in 1851, New York, 
San Francisco and Jersey City in 1852, Newark and Brooklyn 
in 1853, Chicago and St J^ouis in 1854, and Philadelphia in 1883. 
In general, it may be said that the progress of public education 
in the United Slates is marked by (i) compulsory schools, 
(2) compulsory licensing of teachers, (3) compulsory school 
attendance, and (4) compulsory school supervision, and l)y the 
increasingly efficient administration of these provisions. The 
compulsion comes in each case from the state government, 
which alone, in the American system, has the power !«> prescribe 
it and to enforce it. Each state is therefore an independent 
educational unit, and there is no single, uniform American 
system of education in any legal sense. In fact, liowever, the 
great mass of the American people are in entire agreement to 
the principles which should control public education ; and tlie 
points in which the policies of the several stales are in agreement 
are greater, both in number and in importance, tlmn tho.se in 
which they differ. An Americim educational system exists, 
therefore, in spirit and in substance, even though not in form. 

Neither in the Declaration of Independence nor in the (.^m- 
stitution of the United States is there any mention of education, 
'rhe founders of the nation were by no means indifferent 
to education, but they shared the common view of 
their time, which was that the real responsiliility for 
tlie maintenance of schools and the expense of maintaining 
them should fall upon the several local communities. The 
relation of government to education was not then a subject of 
ordinary c( usidcralion or (liscussion. Later, when this question 
did arise and the power of taxation was involved, the several 
states assumed contrrd of edur.ation, as it was necessary that 
they sliould do. Nevertheless, from the very beginning the 
national government has aided and supported education, while 
not rontndling it. This policy dates from the 13th of July 1787, 
when tliere was passed the famous “ Ordinance for the (Jovern- 
ment of tlie Territory of the United States North-West of the 
River Ohio,” meaning the territory nortli and west of the Ohio 
river now represented by the stsites of Ohio, Indiana, Illinois, 
Michigan, Wisconsin, and the eastern side of Minnesota, em- 
bracing more than 265,000 sq. m. of territory. This ordinance 
contains this declaration : “ Religion, morality, and knowledge 
being necessary to good government and the happiness of man- 
kind, schools and the means of education shall for ever be 
encouraged.” The Ordinance of 1787 also reaffirmed the pro- 
visions of the so-called Land Ordinance of 1785, by which 
section No. 16 in every township (a township consists of 36 
numbered sections of i sq. m. each), or one thirty -sixth of the 
entire north-west territory, was set aside for the maintenance of 
public schools witliin the townshij). 'fhe funds <lerived from the 
sale and lea.s£j of these original “ school lands ” form tlie major 
portion of the public school endowment of the states formed 
out of the nortli-west territory. Tlie precedent thus estab- 
lished became the policy of the nation. Eacli state admitU^d 
prior to 1848 rcserv^ed section No. j6 in tjvery township of public 
land for common schools. Each state admitted since 1 848 (Utah 
being an exception, and having four sections) has reserved 
sections No. 16 and No. 36 in every township of public lands 
for this purpose. In addition, the national government l^s 
granted two townsliips in every slate r.nd territory containing 
public lands for .seminaries or universities. A third land grant 
is that made in 1862 for colleges of agriculture and the mechanical 
arts. The sum total of these three land grants amounted in 
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1900 to 78^659^439 acreS; to which there must be added various 
special giants made from time to time to the states and devoted 
to education. The portion of the public domain so set apart 
in 1900 amounted in all to 86^138^473 acres^ or 134^591 English 
sq. m. This is an area greater than those of the six New England 
states, New York, New Jersey, Maryland and Delaware ^ded 
together. It is a portion of the earth’s surface as great as the 
kingdom of Prussia, about seven-tenths as great as Prance, and 
considerably greater tlian the combined areas of Great Britain 
(including the Channel Islands) and the kingdom of Holland. 
Besides the enormous grants of land in aid of education, the 
national government 1ms maintained since 1802 a military 
academy at West Point, New York, for the training of officers 
for the army, and since 1845 a naval academy at Annapolis, 
Maryland, for the training of officers for the navy. It has also 
taken charge of the education of the children of uncivilized 
Indians, and of all children in Alaska. It has voted, by act of 
1887, a perpetual endowment of $1 5,000 a year for each agricul- 
tural experiment station connected with a state agricultural 
college, and, by act of 1S90, an additional endowment of $25,000 
a year for each of the agricultural colleges themselves. The 
aggregate value of land and money given by the national govern- 
ment for education in the several states and territories is about 
$300,000,000. 

In 1867 the (’ongress established a bureau of education, 
fircsided over by a commissioner who is under the jurisdiction 
of the secretary of the interior, the purpose of which 
eSucatioL declared to be to collect “ such statistics and facts 
* as shall show the condition and progress of education 
in the several states and territories, and of diffusing such nfor- 
mation respecting the organization and management of school 
systems and methods of teaching as shall aid the people 
of the United States in the establishment and maintenance of 
efficient school systems, and otherwise promote the cause of 
education throughout the country.” 'Phe bureau has therefore 
no direct power over the educational policy of the several sta tes. 
It has, however, exercised a potent influence for good in its 
advisory capacity. I'p to 1900 this bureau had published 360 
separate volumes and pamphlets, including 31 annual reports, 
covering from 800 to 2300 fjages each ; and the number has 
since been much increased. The annual reports alone of the 
("ommissioner of Education arc mines of information. These 
standard works of refere.nce are distributed gratuitously in large 
numl)ers to libraries, school officials and other persons interested, 
and to foreign governments. The several commissioners of 
education have been : Henry Barnard, 1867-1870 ; John Eaton, 
1870-1886 ; Nathaniel H. R. Dawson, 1886-1889 ; William 
T. Harris,' 188(^1906 ; Elmer Ellsworth Brown, 1906- 

In the United States the sovereign powers are not all lodged 
in one place. Such of those powers as are not granted by the 
state Constitution to the national government are reserved 
govern- to the states respectively, or to the people. The power 
mentsnnd to levy taxes for the support of public education has 
education. almost universally held to be one of the powers 
.so reserved. Tlie inhabitants of the several local communities, 
however indisposed they may have been to relinquish absolute 
control of their own schools, have been compelled to yield to the 
authority of the state government w^henever it has been asserted, 
for except under suCh authority no civil division— county, city, 
township, or school district — ^possesses the power to levy taxes 
for school purposes. Moreover, since the exercise of state 
authority has uniformly improved the quality of the .schools, 
it lias usually been welcomed, not resisted. In general, it may 
be said that the state has used its authority to prescribe a 
minimum of efficiency which schools and teachers must reach, 
and it enforces this minimum through inspection and the with- 
holding of its proper share of the state school fund from any 
locality where schools or teachers are permitted to fall below 
the required standard. In extreme cases the state authorities 

^ ' A valuable bibliography of Mr Harris’.s contributions to educa- 
tional literature is given in the Report of the Commissioner of 
Education for 1907 (Washington, 1908). 


have mterfered directly to prevent the evil results of local 
inefficiency or contunaacy. In addition, the states, almost 
without exception, maintain at their own expense schools for 
the training of teachers, known as normal schools. Many of 
the states also offer inducements to the cities, towns and districts 
to exceed the prescribed minimum of efficiency. Through the 
steady exercise of state supervision the school buildings have 
improved, the standard for entrance upon the work of teaching 
has been raised, the programme of studies has been made more 
effective and more uniform, and the length of the school term 
has increased. The Constitution of every state now contains 
some provision as to public education. Each state has an 
executive officer chaiged with the enforcement of the state 
.school laws. Sometimes, as in New York, thi.s official has 
plenary powers ; sometimes, as in Massachusetts and Ohio, he 
is little more than an adviser. In twenty-nme states this 
official is known as the superintendent of public instruction ; in 
Massachusetts and Connecticut he Is called .secretary of the state 
board of education ; other titles used are commissioner of public 
schools, superintendent of common schools, and superintendent 
of public schools. The schools are administered, on behalf of 
the taxpayers, by an elected board of school trustees in rural 
school districts, and by an elected (though sometimes appointed) 
l)oard of education or school committee in cities and towns. In 
836 cities and towns there is a local superintendent of schools, 
who directs and supervises the educational work and acts as 
the executive officer of the board of education. The schools in 
the rural districts are under the direct supervision of a county 
superintendent of schools or similar official, wlio is often chosen 
by the people, but who sometimes is named by the state 
authorities. The county and city superintendents are often 
chaiged with the duty of holding examinations for entrance 
upon the work of teaching, and of issuing licences to those 
persons who pass the examinations. This system 'works best 
where it is carefully regulated by state law. Thirty states, 
one territory, and the District of Columbia have enacted com- 
pulsory education laws, but the enforcement of them is usually 
very lax. In fi f teen states and territories there are no compulsory 
education laws, although there are in existence there fully 
organized school systems free to all children. The usual age 
during which school attendance is required is from 8 to 14. 
Provision is made in Maine, New Hampshire, Massachusetts, 
Rhode Island, Connecticut, New York, New Jersey, Penn- 
.sylvania, Indiana, Minnesota and Michigan, for sending habitual 
truants to some special institution. Laws forbidding the employ- 
ment of children under a specified minimum age in any mercantile 
or manufacturing establi.shment are in force in twelve states, 
and are usually administered in connexion with tlie compulsory 
education laws. 

'Fhe universal establishment in America of public secondary 
schools (high schools), and the existence of state universities in 
all of the states south and west of Pennsylvania, have brought 
into existence a system of state education which reaches from 
the kindergarten and the elementary school to the graduate 
instruction offered at state colleges and universities. This sys- 
tem includes (i) about 1500 free public kindergartens .scattered 
over fifteen states ; (2) free public elementary schools within 
reach of almost every home in "ffie land ; (3) free public secondaty 
schools (high schools) in every considerable city or town and in 
not a few rural communities ; (4) free land ^ant colleges, sup- 
ported in large part by tlie proceeds of the nation’s endowment of 
public lands, paying particular attention to agriculture and the 
mechanical arts, in all the states ; (5) state universities, free 
or substantially so, in all the states south and west of Penn- 
sylvania ; (6) free public normal schools, for the professional 
training of teachers, in nearly every state ; (7) free schools 
for the education of defectives in nearly all Hie states ; and (8) 
the national academies at West Point and Annapolis for the 
professional training of military and naval officers respectively. 

Miss Susan E. Blow, herself the leading exponent of kinder- 
garten principles in the United States, has pointed out that the 
history of the kindergarten movement reveals four distinct 
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Stages in its development : the pioneer stage, having Boston as 
its centre ; the philanthropic stage, which began in the village 
Aiaiftfr- Florence, Mass., and reached its climax at San Fran- 
gmrtenB. CISCO, California ; the national or strictly educational 
stage, which began at St Louis ; and the so-callcd 
maternal stage, which from Chicago as a centre is spreading over 
the entire country. During the first stage public attention was 
directed to a few of the most important aspects of FroebeTs 
teaching. During the second stage the kindergarten was valued 
largely as a reformatory and redemptive influence. During the 
third stage the fundamental principles underlying kindergarten 
tmining were scientifically studied and expounded, and the 
kindergarten became part of the public school system of the 
country. TTie fourth stage, which, like the third, is fortunately 
still in existence, aims at making the kindergarten a link between 
the school and the home, and so to use it to strengthen the 
foundations and elevate the ideals of family life. By 1898 there 
were 4363 kindergartens in the United States (1365 of which 
were public), employing 9937 teachers (2532 in the public 
kindergartens) and enrolling 189,604 children (95,867 in the 
public kindergartens). Of the 164 public normal schools, 36 
made provision for training kindergarten teachers. The scientific 
and literary activity of some of the private kindergarten training 
classes is very great, and they exert a beneficial and stimulating 
effect on teaching in the elementary schools. It is generally 
admitted that from the point of view of the children, of the 
teachers, of the schools, and of the commnnily at large, the 
kindergarten has been and is an inspiration of incalculable value. 

The elementary school course is from six to nine years in 
length, the ordinary period being eight years. The pupils enter 
at about six years of age. In the cities the elemcniary 
schools are usually in session for five hours daily, 
schoota. except Saturday and Sunday, beginning at 9 a.m. 

There is an intermission, usually of an hour, at midday, 
and short recesses during the sessions. In the small rural schools 
the pupils are usually ungraded, and are taught singly or in 
varying groups. In the cities and towns there is a careful 
gradation of pupils, and promotions from grade to grade are 
made at intervals of a year or of a half-year. The best .schools 
have the most clastic system of gradation and the most frequent 
promotions. In a number of states there are laws authorizing 
the conveyance of children to school at the public expense, when 
the schoolhousc is unduly distant from the homes of a portion 
of the school population. Co-education (^.7^.) in the elementary 
school has been the salutary and almost uniform practice in the 
I'nited States. The programme of studies in the elementary 
school includes Engli.sh (reading, writing, spelling, grammar, 
composition), arithmetic (sometimes elementary algebra also, 
or plane geometry in the upper grades), geography, history of 
the United States, and elementary natural science, including 
human physiology and hygiene. Physical tmining, vocal music, 
drawing and manual training arc often taught. Sometimes a 
foreign language (I^tin, German or French) and the study of 
general history are begun. Formal instruction in manners 
and morals is not often found, but the discipline of tlie school 
offers the best possible training in the habits of truthfulness, 
honesty, ol)edience, regularity, punctuality and conformity to 
order. Religious teaching is not permitted, although the 
exercises of the day are often opened with reading from the 
Bible, the repetition of the Lord's Prayer and the singing of a 
hymn. Corporal punishment is not infrequent, but is forbidden 
by law in New Jersey, and in many states may be used only under 
restrictions. Text-books are used as the basis of the instruction 
given, and the pupils “ recite ” in class to the teacher, who, by 
use of illustration and comment, makes clear the subject-matter 
of the prescribed lesson. The purpose of the recitation method 
is to make the work of each pupil help that of his companion. 
Skilfully used, it is the most effectual instrument yet devised for 
elementary school instruction. 

The secondary school course is normally four years in length. 
The principal subjects studied are Latin, Greek, French, German, 
algebra, geometry, physics, chemislr>% physical geography. 
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physiology, rhetoric, English literature, civics and history. 
Although but 11*36 % of tlic students in public high schools and 
25*36 % of those in private secondarv' schools are 
preparing for a college or scientific .school, yet the con- 
ditions prescribed by the colleges for admission to their 
courses affect powerfully l^oth the secondai*)*' school programme 
and the methods of teaching. Of late years no educational 
topic has been more widely discussed than that as to the proper 
relations of secondary schools and colleges. As a result, special 
examinations for admission to college arc either greatly simplified 
or entirely abolished, and the secondary studies arc much more 
substantial and better taught than formerly. An increasing 
proportion of secondary school teachers are college graduates. 
The most extraordinary’' characteristic of secondary education 
in recent years is the rapid increase in the number of students 
taking Latin as a school subject. Meanwhile the proportion 
of those studying physics and chenii.stry^ has fallen off slightly. 
The rate of increase in the number of pupils who study l.atin 
is fully twice us great as the rate of increase in the numlxjr 
of secondary school students. Between 1890 and 1896, while 
the number of students in private secondary si'hools increased 
1 2 %, the number of students in public secondary schools 
increased 87 %, Since 1894 the number of studenls in private 
secondary schools has steadily declined. 

The American college, although it is the outgrowth of the 
English colleges of Oxfi)rd and f)f Cambridge, has developed 
into an instit ution which has no counterpart in Europe. 

I'he college course of study, at first three j'ears in ^oi/ws. 
length, was soon extended t(^ four years, and the 
<.lasses are uniformly known as the freshman, the sophomore, 
the junior and the senior. The traditional degree which crowns 
the college course is that of Bachelor of Arts (A. B.). The studies 
ordinarily insisted on in the case of candidates for this degree 
are Latin, Gicck, mathematics, English, philosophy, political 
economy, histor)*, at h^ast one modern European language 
(French or GenuaTi), and at. least one natural science. The 
degrees of Bachelor of S(‘jencc (H.S.), Bachelor of Philosophy 
(Ph.B.), and Bachelor of Letters (B.I..) are often conferred by 
colleges upon students who have pursued .systematic courses of 
study which do not include Greek or the amount of Latin required 
for the degree of BacIu?lor of Arts. The l)(*.st colleges give instruo 
tion which is similar in character to that given in Ciermany in 
the three upper classes of the gymnasium and in th.e introductory 
courses at the universities, in France in the two iqqxT chisses of 
the tycee and in the first two years of universily study, an«l in 
England in the upper form of the pul)lic .schocils and during the 
years of undergraduate residence at Oxford and ('am bridge. 
Since 1870 the colleges have dcvelf)ped enormously. 'J’hcir 
resources liavo multiplied, the number of their students has 
increased by leajis and bounds, the progiMmmc of .studies 
h^s broadened jjnd deepened, the standards have liecn raised, 
and the efficiency of the instruction has greatly increased. 
Rigidly prescribed courses of study have given way to eleilive 
courses, and a knowledge of Greek h no longtT required for 
the degree of A.B. at such influential colleges as Harvard, 
Columbifi, Cornell and Williams. A strong effort is being made 
to have the leading colleges give but one degree, that of Btirhclor 
of Arts, and to confer that upon those who complete any sub- 
.stantial course of college .studies. A marked rliange has taken 
place in the attitude (if the college authorities toward the students. 
In 1870 the college president was a paterfamilias. Tie knew each 
student and came into direct personal contact with liim. llie 
president and the faculty had supervision not only of the studies 
of the students, but of their moral and religious life as well. 
The older type of college professor was not always a great 
scholar, but he was a student of human natun*, with keen 
intuitions and shrewd insight. The new type, which had come 
into existence at the opening of the 20th cc'utury, was more 
scholarly in some special direction, often reganietl teaching 
as a check upon opportunities for investigation, and disdained 
troubling himself with a student’s personal concerns or intel- 
lectual and moral difficulti<*s. The diang(* was not altogether 
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for the better, and a desirable reaction has been observable. 
Each college, however snxail or ill-equipped, exercises a helpful 
local influence. Ninety per cent of all college students attend 
an institution not more than one hundred miles from their own 
homes. Few colleges have a national constituency, and even 
in these cases an overwhelming preponderance of the students 
come from the immediate neighbourhood. ITiis explains, in a 
measure, the powerful influence which the college has exercised 
in the life of the nation. While hardly more than one in a 
hundred of the white male youth of the country has had a college 
education, yet the college graduates have furnished one-lialf 
of all the presidents of the United States, most of the justices 
of the Supreme (‘ourt, about one-half of the cabinet officers and 
United States senators, and nearly one-third of the House of 
Representatives. Before the Revolution eleven colleges were 
founded. From 1776 to 1800, twelve more were added ; from 
1800 to 1830, thirty-three ; from 1830 to 1865-. one liundred and 
eighty ; from 1865 to 1898, two hundred and thirty -six. Tneir 
.standards, efficiency and ec^uipment are very diverse, many of 
the so-callcd colleges being less effective than some of the better 
organized secondary schools. Except in New' York and Pennsyl- 
vania, there is no statutory restriction upon tiie use of the lutme 
“ college.” This is an abuse to which public attention has in 
recent years been increasingly called.* 

In the United States the title “ university ” is used indis- 
criminately of institutions which are in reality universities, of 
institutions which are colleges, and of institutions 
tfa/ver- which are so ill-equipped as not to take rank w'ith 
BitieM. good secondary schools. Only time and a greatb* 
increased capacity to distinguish the various types of 
higher schools will remedy this error. Putting aside tentativ'c 
and unsuccessful attempts to develop genuine university instruc- 
tion much earlier, it may sahdy be said that the opening of the 
Johns Hopkins University at Baltimore ir. 1876 began the 
pre.sent movement to organize carefully advanced study and 
research, requiring a college education of those who wish to enter 
upon it. This is university instruction properly so called, and 
though found elsewhere, it is given chiefly at fourteen institu- 
tions : California University, (Catholic University of America. 
Chicago University, Clark University, (\)himbia University, 
Cornell University, Harvard University, Johns Hopkins Uni- 
versity, Michigan University, Penn.sylvania University, Primx'ton 
University, Lclsind Stanford Jr. University, Wisconsin Univer- 
sity and Vale University. All of these institutions, except the 
Catholic University of America, are also colleges. The com- 
bination of collegiate and university instruction under one 
corporation and one executive administration is distinctive of 
higher education in the United States, and its chief source of 
strength. The crowning honour of the university student is 
the degree of Ph.I)., altliough that of A.M. - obtainable in less 
time and much easier conditions - -is also sought. Tlie minimum 
period of study accepted for the degree of Ph.L). is two years 
after obtaining the iHichelor's degree ; but in practice, three, 
and even four, years of study are found necessary. In addition 
to carrying on an investigation in the field of his main subject 
of study, the candidate for the degree of Ph.I). is usually required 
to pass examinations on one or two subordinate subjects, to 
po.ssess a reading know'ledge of French and German (often of 

Latin as well), and tt> submit — usually in printed form -the 

dissertation which embodies the results of liis researches. The 
methods of instruction in the universities are the lecture, dis- 
cussion and work in laboratory or seminary — the latter trans- 
planted from the C^nnan universities. The degree of Master of 
Arts is conferred upon students wffio, after one year of university 
residence and study, pass certain prescribed examinations. 
This degree, like those of D.D., S.T.D. and LL.D., is often 
conferred by colleges and universities as a purely honorary 
distinction. The degree of Ph.D. is not so conferred any longer 
by the best universities. Not a few of the universities maintain 

* Sec e^)ecially the .second Annual Report of the I’rcsidcnt of the 
Carnegie Foundation for the Advancement of Teaching (pp. 76-80). 
quoted in the Report- for 1907 of the Conitnissioner of Education. 


schools of law and medicine. Harvard and Yale universities 
maintain schools of theology as well. The learned publications 
issued by the universities, or under the direction of university 
professors, are of great importance, and constitute an imposing 
body of scientific literature. The national and state governments 
make increasing use of university officials for public service 
requiring special training or expert knowledge. In 1871-^1872 
there were only 198 resident graduate (or university) students 
in the United States. In 1887 this number had risen to 1237, 
and in 1897 to 4392. These figures are exclusive of professional 
students, and iiiciudc only those who are studying in wliat 
would be called, in Germany, the philosophical faculty. (See 
also UNIVERSITIE.S.) 

Most extensive provision is made in America for professional, 
technical and special eduaitiori of all kinds, and for the care and 
training of the dependent and defective classes (see Blindness 
and Deaf and Dumb), as well as for tlie education of the Indian 

(see INDIAN.S, North American), and in the Southern states — 

of the negro (y.7>.). (N. M. B.) 

Staiisiks . — Details as to education in each state of tlie Ameri- 
can Union arc given in the articles under state headings. But 
a more comprehensive view may be obtained here from the 
general statistics. The introduction to the statistical tables in 
vol. ii. of tlie Commissioner of Education s Report for 1907 may 
usefully he quoted. Mr Edward L. Thorndike, of tlie Teachers* 
(‘ollcge, ( olumhia University, there summarizes the national 
account as follows ; — 

“ \\c use in fonnnl school education a matcriiJ ])1ant valued at 
from twelve u» tliirteen liundred million dollars, the labour of 550.000 
teachers or other educational officers, and more or less ot the time 
of some eigldeen million sfiidents. . . . We pay for the labour of 
tliest* teachers, many of whom work for only part of the normal city- 
school \i%\r, aliouf S^oo.txio.ooo. We pay for fuel, light, janilorial 
services, re]>airs, depreciation of books, school supplies, insunincc 
and th(? like, al)Oiit $c)o,o(K),ooo. For depreciation of th(; plant 
not so charged we should projierly provide during tlie year a sinking 
luiid of perhaps $25,000,000. Adding an interest charge of 5 % 
on the investment in the plant, our annual bill for formal school 
education comes to over $475,000,000. .-\dditions to the plant were 
made (in 1906-1907(10 tlie extent of from ninety to a hundred million 
doilans. As a partial (estimate of the returns from this investment 
we may take the numlx^r of students whose education has been carried 
to a sf)(*cilied standard of acrcoiiiplishment and power. Thus 1 
i‘stimatt^ that, in 1907, 5000 students reached the standard denoted 
by three ycuirs or more of academic, technical or professional study 
in advance of a reputable colleger degrir ; that 25,000 students 
reacheil the standard denoted by at least tliree and not over four 
years of .such study in advance of a four- year high-school course ; 
that au eighth of a million students reached the standard denoted 
by at least three and not over four years of study in advance of an 
eight-ycai* elementary-.school course ; and that Ifiree-qiiarters of a 
million students reacheil Mie standard of completion of an elemenbiry- 
school course of seven or (iight years or its equivalent . . . . Roughly, 
nine-tenths of elementary education and thi^ education of teachers, 
over two-lhinls of secondary education, and over a third of college 
and hightu’ technical education arc provided and controlled by the 
public. Professional education, other than the training of ieacliers 
ami engineers, is still largely a function of private provision and 
control. 

The following rough compari.son may serve to define further the 
.status of education in the count ry at large. The plant iisixl lor formal 
ediic.'ilion is valued at 1 % of our entire national wealth, or twice 
the value of our telephom' systems, or ten times the value of our 
I'lillman and private cars, or one-tenth the value of our railroads. 
The number of teachers is approximately that of the clergymen, 
engineers, lawyers and physicians together, five times that of the 
regular army and navy, and about twice that of the .saloon-keepers 
and bar- tenders .nnd their as.sistants. The; annual expenditure for 
education, exclusix t? of additions to the plant, is somewhat over twice 
the exjxmditure for the war and navy departments of the national 
government. It is three and a half times the expenditure of the 
national gox'ernmeiit in 1907 for pensions. It is about one and a 
fourth times the cost (New York w'holesale prices) of the sugar and 
coffee wo consume annually." 

The above comparison indicates perhaps, not inadequately, 
the “ business ” conception of the value of education prevailing 
in the United States, where its practical advantages are realized 
as in no other country, not even Germany. 

From the same report the following statistics may be cited 
for 1906- 1907. 
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Common Schools (including Elementary and Secondary Public 
Spools only). 


Total number of pupils of all ages . 

Average number of days schools open . 
Average number of clays attended by each 

pupil 

Number of male teachers .... 

N umber of female teachers .... 

Number of school houses .... 

Average monthly wage of male teachers 
Average monthly wage of female teachers 
Value of all school property .... 
Income from permanent fund.4 and rents 
Income from State taxes .... 

Income from local taxes .... 

Income from other sources .... 

Expenditure on sites, buildings, furniture, 
libraries and apparatus .... 

Expenditure on salaries 

Expenditure on other puq)0ses 
Expenditure per head of population 
Expenditure per pupil 


16.820,386 * 

15* 

io6*2 

10.5.773 

.369.465 

259.1*5 

$36*10 

$43-67 

$843,300.4x0 

$16,579.55* 

$46,281,501 

$230,424,554 

$50.3»7.i32 

$65,817,870 

$196,980,919 

$67,882,012 

$. 3-90 

$27*98 




The Bureau of Education in 1907 received reports from 606 
universities, colleges and technological schools ; tlicy had a teaching 
force of 24,679, and an enrolment of 293.343 students. The numbc?r 
of public and private normal schools reporting was 259. with an 
enrolment of 70,439 students in the regular training coursc.s for 
le.T.chers, 12,541 graduates and 3660 instructors. There were 148 
manual and indu.strial training schools (independently of the manual 
training taught in the ]iublic schools and in 66 Indian schools), 
with 1692 teachers and an cnrolincnl of 68,427 students : arul 445 
independent commercial and business schools, with 2856 instructors 
and 137,364 .students. 


Bibliography. ■ For the study ol education as an aspect of 
religious, social, moral and intellectual dovtdepment, the material 
is practically inexhaustible, and much of the mosl valuable does not 
treat .specifically of the education given in schools and collegtrs. 
The most u.seful guide is E. P. Cubberley's Syllabus of Lectures on the 
History of Education (1902), wliich consists of an analytic outline 
of topics with copious and detailed references to authorities. Setr 
also W. S. Monroij’s llibliography of JSdiicaitou (1897). The bt^st 
general history in English is I*. Monme’s Text- Book in the History of 
Education (1905). which, like Davidson’s much briefer History of 
Education, treats the subject broadly and in relation to other aspects 
of life. Williams's History of Am. lent. Medieval, and Modern Educa- 
tion is a useful statement of the main facts of educational progress 
taken somewhat by itself. Tn German the standard work is K. A. 
Schmid’s Geschichte der Ereichwig, a comprehensive and detailed 
treatment in whicli each period is dealt with by a specialist. Ziegler's 
Geschichte der Pddagogik is a good short history. In French, 
Lefourneau's J/fivolntion dc Vrducation is especially good on ancient 
and noii-Kui’opean education. Draper’s Intellectual Development of 
Europe is vigorous and intcre.sting, but marred l)y its dc^prcci.ation 
of the work of the Church. Guizot's History of Civilizufion i.s still 
of vaiiu;, as arc parts of Tlallam's Literary History. Lecky’s History 
of the Rise and Influence of the Spirit of Rationalism in Europe, and 
Buckle’s History of Civilization in England, contain much that is 
of value. The best cnoyclopaeilias are W. Rein's Encyklopddisches 
Handbuch der Pddaf;ogik, and F. Buisson’s Dictionnairc de pedagogic, 
premidre partie. Sir Henry Craik's The State and Education (1883) 
is an excellent text-book on national education. 

Of books dealing with special periods and topics. S. T,aurie*s 
Historical Sketch of Pre-Christian EiducaSion, Freeman’s Schools of 
Hellas, Girard’s U Education athenienne au et au I F” siiide avunt 
J.-C., Davidson’s Education of the Grech Pcitplc, Mahally’s Old Greek 
Education and Greek Life and Thought, Nettleshii)’s arfiefe »ii 
" Education in Plato’s Republic " in Hellenica, Capes's University 
Life in Athens, Hobhouse’s Theory and Practice of Ancient Education, 
Grasberger’s Erziehung und Untetrichi im classischen Alterihum, 
Wilkin’s Roman Education, and Clarke’s Education of Children at 
Rome, are valuabh^ for classical times. 

For the somewhat obscure transition centuries there is much of 
value in I’aylor’s Classical Heritage of the Middle Ages, Dili’s Roman 
Society in the Last Century of the Western Empire, especially tlic 
chapter on “ Culture in the 4th and 5th centuries,** Boissier’s La 
Fin du paganisme, and Hatch's Influence of Greek Thought upon the 
Christian Church. ... 

The best general account of medieval education is in Drane s 
Christian Schools and Scholars: and J. B. MulJingcr's Schools of 
Charles the Great treats well of the Carolingian Revival. G. B. 
Adams’s Civilization during the Middle Ages is excellent; and 
S-andys’s History of Classical Scholarship is a valuable boolv of 
reference. On the scholastic pliilo.sophy Turner’s History of Philo- 
sophy, and Haiireau's Hisioire de la phihsophte scolasltque, are 
aseful. Medieval schools are described in FurnivaU’s preface to 
The Babees Book, which deeds with Education m Early England, 

1 In private schools there were also i, 3^4*547 


and in Leach's Old Yorkshire Schools and History of Winchester 
College. The most important books on the universities arc Rash- 
da]i’.s Universities of Europe in the Middle Ages, Jourdain’s Hisioire 
de I'universiU de Paris aux XVI F et XVI IF sieclcs, Lyte’s History 
of the University of Oxford tv Mullinger’s History of the 

University of Cambridge to the Accession of Charles I. Paulsen's 
Geschichte des gelehrlcn Unterrichts auf den deutschen Schulcn und 
Universit&ten is the best history of education in Germany. 

On the Renaissance in Italy. YilUiri’s Introduction to his Life 
and Times of Machiavclli, and Burckhardt’s Die Kultur der Renais- 
sance in Italien (translated into English), are of the first importance. 
Other valuable lx>oks are the first volume of the Cambridge Atodern 
History and Symonds’s great work on The Renaissance in Italy, 
especially the volume on The Revival of Learning. Dealing more 
specifically with education arc Woodward’s excdlen^^ monographs 
on Education during the Renaissance. Vittorino da Feltre and Erasmus. 
Janssen’s Geschichte des deutschen Volkes (translated into English) 
gives a good account of the social and iutelleclual condition of 
Germany in the I4tli, 15th and 16th centuries. Christie's Life of 
Etienne Dolet is of viahic for the Renai.ssance in France. For the 
movement in England Seebohm’s Oxford Reformers, Ga.squct’s F.vc 
of the Reformation in England, Eiustein’.s The Italian Renaissance in 
England, and Leach’s English Schools at the Reformation, Jjq6-J^48, 
are particularly im])orlant. 

For later times the material is chieliy in the form of monographs, 
of which the following, among others, are of value : Adamson’s 
Pioneers of Modern Education, Liuvs's Die Pddagogik des Johannes 
Sturm, Beard’s Port Royal, vol. ii.. Kuno Fischer’s Pr. Bacon und 
seine Nachfolgcr, I^urie\s John Amos Comen ins, iWorlvy' a Rousseau, 
Pinloche’s La Reforme de Vddncativn en Allcmagnr au dix-huitUme 
siecle, Biedennann's Deutschlands geistige, sittliche, und gesellige 
Zustdnde im XVII 1 . Jahrhundert. 

For tlie 19th century and after, the best sources of information are 
the official Reports, such as tliose of ihe Royal Commissions on the 
English Universities, the Public vSchooIs. and the other English 
secondary schools ; the “ Sjiecial Reports.” issued by the English 
Board of Education ; the encyclopaedic annual Reports ol the 
American Commissioner of Education (dealing not only wifli the 
United States, but with progress in other countries) ; monographs 
in the Frencli Mnsl;e pedagogufue. and various German Reports. 

For education in the TTnitcd Stales, see also Boone s History of 
Education in U.S.A. (1889) ; N. M. Butler (editor), Education in the 
V.S..A. {i9CK>), a series ol monographs prepared for Llie I’aris Ex- 
position ; E. O. Dexter’s History of Education in the United States 
(1904) : and the Proceedings of the* Njitional Educational Association. 

On the leading writers on education the monographs in the (ireat 
Educator Serie.s are iistdiil, and editions and translations of the best 
known of these writers are available. The greatest systematic 
collection \> tiie Monumenta Germnniae paedagogica. On the de- 
velopment of Ihi* means of education, Montmorency’s two books on 
State Intervention in English Education from the Earhe.st Times to 
jSjj, and 7 'he Progrcs.s of Education in England, Balfour's hdiu attonal 
Systems of Great Britain and Ireland, AJiain's 1.’ I instruction priwnire 
eu France avant la Rivolution, Lantoine’s Histoire de Venscignement 
secondaire en France au XV IP' cl au debut du XVI IF siecle, and 
Konrad Fischer’s Geschichte des deutschen Volkschullehrcr stands, may 
be men t ioned . ( J • N . ) 

EDWARD, Elder ” (d. 924), king of the Anglp and 

Saxons, was the second son of Alfred the Great, and with his 
.sister .®thelfla*d was carefully educated at the court of his 
father. During his father's lifetime he took an active part in 
the cainpaign.s against the Danes, especially in that of 894, und 
as early as 898 he signs a charter as “ rex,” showing that he was 
definitely associated with his father in the kingship. lie suc- 
ceeded hi.s father in October 8()9,’ but not without opposition. 
*rhe ..^theling /lithelwold, son of Alfred's elder brother ^lUhclred, 
seized Wimborne and Christchurch. Edward advanced against 
him, and ./Klhelwold took refuge among the Danes in North- 
umbria. Tn 904 iEthelwoJil landed in E.ssex, and in tiie next 
year be enticed the East Anglian Danes to revolt. They ravaged 
all .southern Mercia and, in spite of Edward’s activity, returned 
home victorious, though i^Uhclwold fell in the battle of the 
Holme. In 905 or 906 Edward made a peace with the East 
Anglian and Northumbrian Danes at “ Yttingaford,” near 
Linsiade in Buckinghamshire, perhaps the peace known us 
“the Daws of Edward and Guthrum.” In 909 and 910 fresh 
• campaigns took place owing to southerly raids by the Danes, 
and victories were won at ’rettenball and Wednesfield in Staff ord- 
shire.- From 907 onwards Edward and his sister i 1 "-thelfla;d, 
* Si.-c Stt*vcnson*.s article in Eng. Hist. Rev. vol. xiii. pp. 7*^77* 
The whole chronology of this ivign i.s very dilficull and certainly 
is often impossible of attainment. 

a It is possible that these battles are one and the same ; the j)laces 
are witiiin 2 to 3 m. of each other. 
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the Lady of the Mercians^ were busy strengthening their hold 
on Mercia and Wessex. Forts were built at Lincoln (907)^ 
“ Bremesbyrig ” (910), “ Scergeat ” and Bridgenorth (912), 
and when in the year 911 iEthelflsed’s husband iEthelred died, 
Edward took over from Mercia the government of London and 
Oxford, with the lands belonging to them, i,e. probably Oxford- 
shire and Middlesex. The policy of constructing “ burhs ** or 
fortified towns was continued. Hertford was fortified in 91 1, 
Witham in 912, while yEthelflsed fortified Cherbury in Shropshire, 
“ Weardbyrig ” and Runcorn (all in 915). In 913 the Danes in 
Eastern Mercia gave considerable trouble, and in 914 a fresh 
horde of pirates, coming from Brittany, sailed up the Severn. 
They raided southern Wales, but were hemmed in by the English 
forces and besieged until they promised to leave the king’s 
territory. Kdward watched the southern shores of the Bristol 
Channel so carefully that the Danes failed to secure a hold there, 
and were ultimately forced to sail to Ireland. In the same year 
Edward fortified Buckingham and received the submission of 
the jarls and chief men of Bedford. In 915 he fortified Bedford 
itself, Maldon in 916, and Towcester and “ Wigingamere ” in 917. 
In the last-mentioned year Edward captured and destroyed the 
Danish stronghold of Tempsford, and later in the year he took 
Colchester. An attack by the Danes on Maldon failed, and in 
915 Edward went to Passenham and received the submission 
of the men of the “ borough ” of Northampton. The Danish 
strongholds of Huntingdon and Colchester were now restored 
and repaired, and Edward received the submission of the whole 
of the East Anglian Danes. Before midsummer of this year 
Edward had fortified Stamford, and on the death of his sister 
he received the submission of the Mercians at Tamworth. There 
also three kings of the North Welsh took Edward as their lord. 
Nottingliam was now fortified ; 'Ehelwall in Cheshire (919) and 
Manchester soon followed ; Nottingham was strengthened by a 
second fort ; Bakewell was fortified and garrisoned, and then 
came the greatest triumph of Edward’s reign. He was “ chosen 
as father and lord ” by the Scottish king and nation, by Rae- 
genald, the Norwegian king of Northumbria, by Eddred of 
Bamborough, and by the English, Danes or Norwegians in 
Northumbria, and by the Strathclyde Welsh. 

VV'ith the conclusion of his wars Edward’s activity ceased, 
and we hear no more of him until in 924 he died at Farndon in 
Cheshire and was buried in the ** New Minster ” at Winchester. 
He was Ihrice married: (1) to Eegwyn, a lady of rank, by 
whom he had a son iEthelstan, who succeeded him, and a 
daughter Eadgyth, who married Sihtric of Northumbria in 
924. 'Hiis marriage was probably an irregular one. (2) To 
/Elflicd, by whom he had tw^o sons- ..Elfwcard, who died a 
fortnight after his father, and Eadwine, who was drowned in 
933 — daughters, i^Cthelflied and /Ethelhild nuns, and 
four others (see .E.tiielstan). (3) To Eadgifu, the motlier of 
Kings Edmund and Edred, and of two daughters. 

Ai TiioRirits. Chronicle (cd. I'luinincr and Earle, 

Oxford) : Florence of Worcester (^lon. Hist. Brit.) ; William of 
Maliiiesbiir> , Gesta fegitm (Rolls Series) ; Simeon of Durham (Rolls 
Series) ; EtfuMweard (Mon. Hist. Brit.) ; Birch, Cariularium Saxoni 
cum. No.s. 588 n ; D.S.B.. s.v. (A. Mw.) 

EDWARD, “ The Martyr *’ (r. 926-978), king of the English, 
was the son of Edgar by his wife iEthclflied. Edward’s brief 
reign was marked by an anti-monastic reaction. iElfhere, 
earl of Mercia, once more expelled many of the monks whom 
Bishop .Ethelwold had installed. I’here seems also to have been 
some change in administrative policy, perhaps with regard to 
the 1 lanes, for Earl Oslac, whom Edgar had appointed to North- 
umbria, was driven from his province. In cedes! -istical matters 
there were two parties in the kingdom, the monastic, which had 
its chief hold in Essex and East Anglia, and the anti-monastic, 
led by /Elf here of Mercia. Conferences were held at Kirllington 
in Oxfordsliire and at Caine in Wiltshire in 977 and 978, but 
nothing definite seems to have been decided. On the 18th of 
March 97 8 Edward’s reign was suddenly cut short by his assassina- 
tion at Corfe Castle in Dorsetshire. The crime was probabh' 
inspired by his stepmother, /Klfthry th, who was anxious to secure 


the succession of her son /Elthelred. The body was hastily 
interred at Wareham and remained there till 980, when Arch- 
bishop Dunstan and TElfhere of Mercia united in transferring 
it with great ceremony to Shaftesbury. Edward seems to have 
been personally popular, and the poem on his death in the 
chronicle calls his murder the worst deed in English history. 
Very shortly after his death he was popularly esteemed to be boih 
saint and martyr. 

See Saxon Chronicle ; Vita S. Oswaldi (Hist, of Ch. of York, Rolls 
Series) ; Memorials of Si Dunstan (ed. Stubbs. Rolls Series). (A. Mw.) 

EDWARD, “ The Confessor ” (d. 1066), so called on account 
of his reputation for sanctity, king of the English, was the son of 
/Ethclrcd II. and Emma, daughter of Richard, duke of Normandy, 
and was born at Islip in Oxfordshire. On the recognition of 
Sweyn as king of England in 1013, /Ethelred, with his wife and 
family, took refuge in Normandy, and Edward continued to 
reside at the Norman court until he was recalled in 1041 by 
Hardicanute. He appears to have been formally recognized as 
heir to the throne, if not actually associated in the kingship, and 
on Uie death of Hardicanute in 1042 “ all folk received him to be 
king,” though his actual coronation was delayed until Easter 
1043. A few months later Edward, in conjunction with the 
three great earls of the kingdom, made a raid on the queen- 
mother iElfgifu, or Emma, seized all her possessions and com- 
pelled her to live in retirement. 

In the earlier years of the reign the influence of Earl Godwine 
was predominant, though not unopposed. His daughter Edith 
or Eadgyth became Edward’s queen in 1045. But the king’s 
personal tastes inclined much more to foreigners than to English- 
men, and he fell more and more into the hands of favourites from 
beyond the sea. Between Godwine, representing the spirit of 
nationalism, and these favourites (especially their leader Robert 
of Jumit^ges, successively bishop of London and archbishop of 
Canterbury) there was war to the knife. In 1046 Magnus, king of 
Norway, who had succeeded Hardicanute in Denmark and claimed 
to succeed him in England as well, threatened an invasion, but 
the necessity of defending Denmark against his rival Sweyn 
Estrithson prevented him from carrying it into effect. In 1049, 
Godwine’s son Sweyn, who had been outlawed for the seduction of 
the abbess of Leominster, returned and demanded his restoration. 
This was refused and Sweyn returned into exile, but not before he 
had with foulest treachery murdered his young kinsman Beorn. 
He was, however, inlawed next year. The influence of Godwine, 
already shaken, received a severe blow in 1051 in the appointment 
of Robert of Jumi6ges to the archbishopric of Canterbury, and 
the same year saw the triumph of the foreigners for the moment 
complete. Edward, indignant at the resistance offered by the 
men of Dover to the insolence of his brother-in-law Eustace of 
Boulogne and his French followers, ordered Godwine to puni.sh the 
town. Godwine refused. The king at the prompting of the 
archbishop tlien summoned a meeting of the witari, at which the 
old charge against Godwine of complicity in the murder of the 
/Ethcling Alfred was to be revived. About the same time came 
news of a fresh outrage by the foreigners. Godwine gathered his 
forces and demanded redress, while the earls Leofric of Mercia and 
Si ward of Northumbria liastcned to the .side of the king. Civil 
war seemed imminent, but at length a compromise was effected 
by which the matter v/as referred to a meeting of the witan to 
be held at I^ndon. At the appointed time Godwine pre.sented 
himself at Southwark. But his followers were rapidly deserting 
him, nor would the king give hostages for his security. Alarmed 
for his safety, he fled to Flanders, while his son Harold went to 
Ireland. But their exile was brief. The talc of Godwine excited 
universal sympathy, for it was realized that he represented the 
cause of national independence. Encouraged by assurances from 
England, he sailed thither, and joining forces with Harold sailed 
along the south coast and up the Thames. The king would have 
resisted but found no support. Yielding to circumstances, he 
allowed himself to be reconciled, and Godwine and his house were 
restored to their old position. The queen at the same time was 
brought back from the monaster)’ of Wherwell, whither she had 
been despatched after her father's flight. The foreigners had 
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already ignominiously fled the country, and henceforth the in- 
fluence of Godwine, and, after his death, of Harold, was supreme. 
In 1063 Harold made a great expedition into Wales, in which he 
crushed the power of King Gniffyd, who was killed by his own 
people. But despite his prowess and his power, he was the 
minister of the king rather than his persoi^ favourite. This 
latter position belonged to his younger brother Tostig, who on 
the death of Siward in 1055 was appointed earl of Northumbria. 
Here his severity and arbitrary temper rendered him intensely 
unpopular, and in 1065 his subjects broke into revolt. They 
elected Morkere as their earl, then marching south demanded 
Tostig’s banishment. Edward desired to crush the revolt by force 
of arms, but he was overborne and forced to submit. The 
election of Morkere was recognized, and Tostig went into exile. 
Intensely mortified at this humiliation, the king fell sick, and 
henceforth his health failed rapidly. He was unable to gratify 
his intense desire to be present at the consecration of his new 
abbey of Westminster, the foundation of which had been the chief 
interest of his closing years, and on the 5th of January 1066 
he died. 

The virtues of Edward were monkish rather than kingly. In 
the qualities of a ruler he was conspicuously deficient ; always 
dependent on others, he ever inclined to the unworthier master. 
But the charm of his character for the monastic biographer, and 
the natural tendency to glorify the days before the Norman 
oppression began, combined to cast about his figure a halo which 
had not attached to it in life. Allowed to keep her property by 
William the Conqueror, his widow, Edith, passed the remainder 
of her life at Winchester, dying on the 19th of December 1075. 

SorKciiS. —A jiuijiIkt of lives of Edward are broujjht toKetlier 
in a \ oluine of the RtdJs Series entitled Lives of Edward the Confessor, 
and edited l)y Dr H. R. Luard (London, 1858). Of these by far the 
most valiiablo is tluj contemporary Vita Edwaidi, which would appear 
from internal evidence to have been written by an unknown writer 
soon after the ^Jonnan ('onquest -some time l)etwecn iof>(>and 1074. 
The. otiier chief authorities for I lie reiKii are (1) ilu; Saxon Chronicle, 
(C. Phimmor, Oxford, i8y2-i8«j9) ; (2) Florence of Worcester, cd. 
B. Thoqu', English Historical Society (London, 1848-1849). Refer- 
ence may also l»e made to J. M. Kemble, Codex diplomaticus aevi 
Saxonici (London, i8;^o-i848). (C\ S. P.*) 

EDWARD I. (1239-1307), king of England, born at West- 
minster on the lytli of J une 1239, was the eldest son of Henry 
III. and Eleanor of Provence, lie was baptized Edward after 
Edward the Confessor, for whom Henry liad special veneration, 
and among his godfathers was Simon de Montfort,earlof Leicester, 
his aunt Eleanor’s husband. His political career begins when the 
conclusion of a treaty with Alphonso X. of Castile, by which he 
was to marry the Spanish king’s half sister Eleanor, necessitated 
the conferring on him of an adequate establishment. His father 
granted him the duchy of Gascony, the earldom of Chester, the 
king’s lands in Wales and much else. The provision made was so 
liberal that Henry’s subjects declared he was left no better than a 
mutilated king. In May 1254 Edward went to Gascony to take 
possession of his inheritance. He then crossed the Pyrenees, and 
in October was dubbed knight by Alphonso and married to 
Eleanor at the Cistercian convent of Las Huelgas, near Burgos, 
lie remained in Gascony till November 1255, but his father was 
too jealous to allow him a free hand in its administration. After 
his return, tlie attempts of his agents to establish English laws in 
his Welsh possessions brought Edward into hostile relations with 
the Welsh. Here also his father would give him no help, and 
his first campaign brought him little result. Edward became 
extremely unpopular through his association with his Lusignan 
kinsfolk, his pride and violence, and the disorders of his household. 
In 1258 his strenuous opposition to the Provisions of Oxford 
further weakened his position, but, after tlic banishment of the 
foreigners, he began to take up a wiser line. In 1259 he led the 
young nobles who insisted that the triumphant oligarchy .should 
carry out the reforms to which it was pledged. For a moment it 
looked as if Edward and Leicester might make common cause, 
but Edward remained an enemy of Montfort, though he strove to 
infuse his father’s party with a more liberal and national spirit. 
He was the soul of the reconstituted royalist party formed about 
1263. In 1264 he took a prominent part in the fighting between 


the king and the barons. At tlie battle of Lewes his rash pursuit 
of the Londoners contributed to his father’s defeat. Two days 
later Edward surrendered to Leicester ac a hostage for the good 
behaviour of his allies. He was forced to give up his earldom of 
Chester to Leicester, but at Whitsuntide 1265 he escaped from his 
custodians, and joined the lords of the Welsh march who were 
still in arms. W^itli their aid he defeated and slew Leicester at 
Evesham on the 4th of August 1265. 

For the rest of Henry Ill.’s reign Edward controlled his 
father’s policy and appropriated enough of Leicester’s ideals 
to make the royalist restoration no mere reaction. So peaceful 
became the outlook of affairs tliat in 1268 Edward took the cross, 
hoping to join the new crusade of St Louis. Want of money 
delayed his departure till 1270, by which titne St Louis was dead, 
and a truce concluded with the infidel. Refusing to be a party 
to such treason to Christendom, Edward went with his personal 
followers to Acre, where he abode from May 1271 to August 1272. 
Despite liis energy and valour he could do little to prop up the 
decaying crusading kingdom and he narrowly escaped as.sassina- 
tion. At liist tlie declining health of his father induced him 
to return to the West. He learned in Sicily the death of Henry 
1j r. on the i6th of November 1272. On the 2otli of November, 
the day of Henry’s funeral, he was recognized as king by the 
English barons, and from that day his regnal years wore subse- 
quently computed. Affairs in England were so peaceful that 
Edward did not hurry home. After a slow journey through 
Italy and France he did homage to his cousin Philip III. at 
Paris, on the 26th of July 1273. He then went to Gascony, 
where he stayed nearly a year. At last he landed at Dover on the 
2nd of August 1274, and was crowned at Westminster on the 
1 8th of the same month. 

Edward was thirty-five years old when ho Ixtcame king, and 
the rude schooling of his youth had developed his character 
and suggested the main lines of the policy whicli he was to carry 
out as monarch. lie was a tall, well-proportioned and hand- 
some man, extravagantly devoted to military exercises, tourna- 
ments and the rougher and more dangerous forms of hunting. 
He had learned to restrain the hot temper of his youth, and was 
proud of bis love of justice and strict regard to his plighted word. 
His domestic life was unstained, he was devoted to his friends, 
and loyal to his subordinates. Without any great originality 
either as soldier or statesman, he was competent enough to appro- 
priate the best ideas of the time and make them his own. II is 
defects were a hardness of disposition whicli sometimes approached 
cruelty and a mirrow and pedantic temper, which caused him 
to regard the leller rather than the spirit of his promises. His 
effectiveness and love of strong government stand in strong 
contrast to his fatlicr’s weakness, 'rhough he loved power, and 
never willingly surrendered it, he saw that to be succc.-sful he 
must make his policy popular. '^I'hus he contiiuied the system 
which Montfort had formed with the object of restraining the 
monarchy, because he saw in a close alliance with his people 
the best means of consolidating the jiower ol tiui crown. 

The first years of Edward’s reign were mainly occufjied by 
his efforts to establish a really effective administration. In 
carrying out this task he derived great help from his (-hanccllor, 
Robert Burnell, bishop of Itath and Wells. Administrative 
reform soon involved legislation, and from J275 to J290 nearly 
every year was marked l)y an important law. Few of these con- 
tained anything tiiat was very n<fw or original. "J'hey rather 
illustrate that policy which caused Dr Stubbs to describe his 
reign as a period of definition.” Yet iJie resulLs of his con- 
servative legislation were almost revolutionary. In particuiar 
he left the impress of his policy on the land laws of England, 
notably by the clause De Donis of the Westminster statute of 
1285, and the statute Quia Emptores of 1290. The general effect 
of his work was to eliminate feudalism from politiced life. At 
first he aimed at abolishing all franchises whose holders could not 
produce written warranty for them. This was the policy of the 
statute of Gloucester of 1278, but tlie baronial opposition was 
so resolute that Edward was forced to permit many immunities 
to remain. Though the most firthodox of churchmen, his dislike 
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of authority not emanating from himself threatened to involve 
him in constant conflict with the Church, and notably with 
John Peckham, the Franciscan friar, who was archbishop of 
Canterbury from 1279 to 1292. The statute of Mortmain of 
1279, which forbade the further grant of lands to ecclesiastical 
corporations without the royal consent, and the writ Circum- 
specie Afialf’s of 1285, which limited the church courts to strictly 
ecclesiastical business, both provoked strong clerical opposition. 
However, Peckham gave way to some extent, and Edward 
prudently acquiesced in many clerical assumptions which he 
disliked. He was strong enough to refuse to pay the tribute to 
Rome which John had promised, and his reign saw the end 
of that papal ovcrlordship over England which had greatly 
complicated the situation under his father. 

Besides administration and legislation, the other great event 
of the first fifteen years of Edward’s reign was the conquest 
of the principality of Wales. It was part of Edward’s policy 
of reconciliation ^ter the battle of Evesham that in the treaty 
of Shrewsbury of 1 267 he had fully recognized the great position 
which Llewelyn ab GrufTyd, prince of Wales, had gained as the 
ally of Simon de Montfort. However, Llewelyn’s early successes 
had blinded the Welsh prince to the limitJitions of his power, 
and he profited by Edward’s early absences from England to 
delay in performing his feudal obligations to the new king, 
lu’en after Edward’s return Llewelyn continued to evade doing 
homage. At last Edward lost patience, and in 1277 invaded 
north Wales. He conducted his campaign like a great siege, 
blocking all the avenues to Snowdon, and forcing Llewelyn 
to surrender from lack of supplies. He thereupon reduced the 
Welsh prince to the position of a petty north Welsh chieftain 
strictly dependent on the English. For the next five years 
Edward did his best to set up the English .system of government 
in the ceded districts. 'Fhe Welsh resentment of this soon gave 
Llewelyn another chance, and compelled hldward to devote the 
years 1282 128;^ to completing his conquest. In 1284 he is.sued 
the statute of Wales, which provided for a scheme for the future 
government of the principality. Edward is often called the 
coiujueror of W'ales, but in truth he only effected the conquest 
of Llewelyn’s dominions. The march of Wales was only indirectly 
affected l3y his legislation, and remained subject to its feudal 
marcher lords until the i6th century. 

Edward was very careful in his foreign policy. Though 
j)res(T\’ing nominal peace with his cousin Fhilip 111 . of France, 
liis relations with that country were constantly strained. After 
Fhilip Ill.’s death in 1285, Edward crossed the Channel in 1286, 
to perform homage to his successor, Philip the Fair. He remained 
abroad till 1 289, busied in attempts to improve the administration 
of Gascony, and making rej)eated and finally successful efforts to 
end by his mediation the still continuing struggle between the 
houses of Anjou and Aragon. II is long absence threw the govern- 
ment of England into confusion, and on his return in 1289 he wjis 
c^ompelled to dismiss most of his judges and ministers for corrup- 
tion. In 1290 he expelled all Jews from England. 

'The affairs of Scotland furnished Edward with his chief pre- 
occupation for the rest of his reign. After the death of Alexander 
111., in 1286, Scotland was governed in the name of his grand- 
daughter Margaret, the Maid of Norway. Ihe English king 
had suggested that Edward of ('am.irvon, his eldest surviving son, 
should marry the hitle queen of Scots, and thus bring about the 
union of the two countries. Unluckily the death of Margaret in 
T2qo frustrated the scheme. The Scottish thnmc was now 
disputed by many claimants, and the Scots asked Edward tb 
arbitrate between them. Edward accepted the position, but 
insisted that, before he acted, the Scots should recognize him 
as their overlord. The claimants set the example of submission, 
and soon the chief Scots nobles followed. Thereupon Edward 
und(Ttook the arbitration, and in 1292 adjudged the throne 
to John Baliol. The new king did homage to Edward, but his 
subjects soon began to resent the claims of jurisdiction over 
Scotland, which FMward declared were the natural results of 
his feudal supremacy. At last the Scots deprived John of nearly 
all his power, repudiated Edward’s claims, and made an alliance 


with the French. During the years of the Scxittish arbitration 
Edward had slowly been drifting into war with France. The 
chronic difficulties caused by French attempts to confine 
Edward’s power in Gascony were now accentuated by tlie 
quarrels between the sailors and mercliants of the two countries. 
In 1293 Edward was persuaded by his brother, Edmund, earl of 
Lancaster, to yield up Gascony temporarily to Philip the Fair. 
But Philip refused to restore the duchy, and Edward, seeing that 
he had been tricked, declared war against France, at the very 
moment when the Scottish resistance gave the French a firm ally 
in Britain. To make matters worse, the W’elsh rose in rebellion. 
It was therefore quite impossible for Edward to recover Gascony. 

The most critical years of Edward’s reign now began. He 
saw that he could only meet his difficulties by throwing himself 
on the support of his own subjects, and convoked, in 1295, a 
representative parliament of the three estates, which has been 
called in later times the Model Parliament, because it first 
illustrated the type which was to be perpetuated in all subsequent 
parliaments. “ What touches all,” ran Edward’s writ of 
summons, “ should be approved of all, and it is also clear that 
common dangers should be met by measures agreed upon 
in common.” The parliamentary constitution of England was 
established as the result of Edward's action. 

Secure of his subjects’ allegiance, Edward put down the 
Welsh revolt, and conquered Scotland in 1296. When rjuiet 
was restored to Britain, he hoped to throw all his energy into 
the recovery of Gascony, but new troubles arose at home which 
once more diverted liim from his supreme purpose. Led by 
Archbishop Winchelsea, Peckham ’s successor, the clergy refused 
to pay taxes in obedience to the bull of Pope Boniface VIII., 
called Clericis Laicos. Edw’ard declared that if the clergy 
would not contribute to support the state, the state could afford 
them no protection. But the clerical opposition was soon joined 
by a baronial opposition. Headed by the earls of Hereford 
and Norfolk, many of the barons declined to join in an expedition 
to Gascony, and Edward was forced to sail to the French war. 
leaving them behind. Ihereupon the recalcitrant barons forced 
upon the regency a fresh confirmation of the charters, to which 
new articles were added, safeguarding the people from arbitrary 
taxation. Edward at Ghent reluctantly accepted th is Confirm alio 
Cartarum, but even his submission did not end the crisis. In the 
same year (1297) Scotland rose in revolt under the popular 
hero William Wallace, and next year (1298), Edward was forced 
to undertake its reconquest. The battle of Falkirk, won on 
the 22nd of July, was the greatest of Edward's military triumphs; 
but, though it destroyed the powxT of Wallace, it did not put 
an end to Scottish resistance. Bitter experience taught Edward 
that he could not fight the French and the Scots at the same 
time, and in 1299 he made peace with Philip, and, Eleanor 
having died in November 1290, he married the French king’s 
.sister Margaret (c, 1282-1318), and some years later obtained 
the restitution of Gascony. In the same spirit he strove to destroy 
the clerical and baronial opposition. He did not succeed in 
the former task until a complacent pope arose in his own 
subject, Clement V., who abandoned Winchelsea to his anger, and 
suffered the archbishop to be driven into exile. The Imronial 
leaders could not be wholly overthrown by force, and Edward 
was compelled to make them fresh concessions. 

It was not until 1303 that Edward was able to undertake 
seriously the conquest of Scotland. By 1305 the land was 
subdued, and Wallace beheaded as a traitor. But Edward had 
hardly oiganized the government of his new conquest when a 
fresh revolt broke out under Robert Bruce, grandson of the 
chief rival of Baliol in 1290. Bruce was soon crowned king of 
Scots, and at the age of seventy Edward had to face the prospect 
of conquering Scotland for the third time. He resolved to take 
the field in person ; but the effort was too great, and on the 7th 
of July 1307 he died at Burgh-on-Sands, near Carlisle. His 
death destroyed the last faint hope of conquering Scotland, and 
showed that the chief ambition of his life was a failure. Yet 
his conquest of Wales, his legislation, his triumph over his barons, 
his ecclesiastics, and the greatest of French medieval kings 
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indicate the strength and permanence of his work. He was 
buried at Westminster under a plain slab on which was inscribed 
Edwardus primus Scottorum malleus hie est Paeium serva. 

By Eleanor of Castile Edward had four sons> his successor 
Edward II. and three who died young, and nine daughters, 
including Joan, or Joanna (1272-1307), the wife of Gilbert de i 
Clare, earl of Gloucester (d. 1295), Ralph de * 

Monthermer ; Margaret (1275-1318), the wife of John II., duke 
of Brabant; and Eleanor (1282-1316), who married John T., 
count of Holland, and then Humphrey Bohun, earl of Hereford 
(d. X322). By Margaret of France the king had two sons; 
Thomas of Brotherton, earl of Norfolk, and Edmund of 
Woodstock, earl of Kent. 

The principal modern authorities lor this reign arc : W. Stubbs, 
Constitutional History of England, vol. ii. chaps, xiv. and xv. (1896) ; 
T. F. Tout, Edward /. (1893), and Political History of England, 1216- 
1377, pp. 136-235 (1905) ; R. B. Seeley, Life and Ueign of Edward T. 
(1872) ; R. Pauli, Geschichte von England, iv. pp. 1-198 (Ham- 
burg. 1864-1875) ; W. Hunt, article on “ Edward T.” in Diction- 
ary of National Biography ; J. E. Morris. Welsh Wars of Edward 1 . 
(d.xford. 1901); and C. V. Langlois’s Philippe Ic Uafdi (Paris. 
1887). (T. E. T.) 

EDWARD II. (1284-1327), “ of Carnarvon,” king of England, 
the fourth son of Edward I. by his first wife Eleanor of Castile, 
was bom at Carnarvon ('astle on the 25th of April 1284. The 
story that tlie king presented the new-born child to the Welsh 
as their future native prince is quite unfounded, for Edward 
was only made prince of Wales in the l-incoln parliament of 
1301. When a few months old, he became by his elder brother's 
death the heir to the throne, and Edward I. look great pains 
to train him in warfare and statecraft. He took jmrt in several 
Scots campaigns, but all his father's efforts could not prevent 
his acquiring the habits of extravagance and frivolity which 
he retained all through his life. 'I'he old king attributed his 
son’s defects to the bad influence of his friend, the Gascon knight 
Piers Gaveston, and drove the favourite into exile. When 
Edward I. died, on the 7th of July 1307, tlie first act of the prince, 
now Edward 11 . , was to recall Gaveston. His nex t was to abandon 
the Scots campaign on which his father had set his heart. 

The new king was physically almost as fine a man as Edward I. 
He wa.s, however, destitute of any serious purpose, and was, as 
Dr Stubbs says, “ the first king after the Conquest who was 
not a man of business.” He cared for nothing but amusing him- 
self, and found his chief delight in athletics and in the practice 
of mechanical crafts. He was not so much vicious as foolish, 
and wanting in all serious interests. He had so little confidence 
in himself that he was always in the hands of some favourite 
who possessed a stronger will than his own. In the early years 
of his reign Gaveston held this role, acting as regent when Edward 
went to France — where, on the 25th of January 1308, he married 
Isabella, the daughter of Philip the Pair— and receiving the 
earldom of Cornwall with the hand of the king s niece, Margaret 
of Gloucester- The barons .soon grew indignant at Edward’s 
devotion to his ” brother Piers,” and twice insisted on his 
banishment. On each occasion Edward soon recalled his friend, 
whereupon the barons, headed by the king’s cousin Thomas, 
earl of Lancaster, went to war against king and favourite, and 
in 1312 treacherously put Gaveston to death. PMward was not 
strong enough even to avenge his loss. He was forced to stand 
aside and suffer the realm to be governed by tlie baronial com- 
mittee of twenty-one lords ordainers, who, in 1311, had drawn 
up a scries of ordinances, whose effect was to substitute ordainers 
for the king as the effective government of the country. But 
in all the ordinances nothing was said about the commons and 
lower clergy. Parliament meant to the new rulers an assembly 
of barons just as it had done to the opponents of Henry III. 
in 1258. The effect of their triumph was to change England 
from a monarchy to a narrow oligarchy. 

During the quarrels between Edward and the ordainers, 
Robert Bruce was steadily conquering Scotland. His progress 
was so great that he had occupied all the fortresses save Stirling, 
which he closely besieged. The danger of losing Stirling shamed 
Edward and the liarons into an attempt to retrieve their lost 


993 

ground. In June 1314 Edward led a great army into Scotland 
in the hope of relieving Stirling. On the 24th of June his ill- 
disciplined and badly led host was completely defeated by Robert 
Bruce at Bannockburn. Henceforth Bruce was sure of his 
position as king of Scots, and his pitiless devastation of the 
I northern counties of England was his wild vengeance for the 
' sufferings his land had previously experienced from the English. 
Edward’s disgraceful defeat made him more dependent on his 
barons than ever. His kinsman, Thomas of Lancaster, had now 
an opportunity of saving England from the con.scquences of the 
king’s incompetence. He had shown some capacity as a leader 
of opposition, but though he had great wealth, and was lord of 
five earldoms, he had small ability and no constructive power. 
In his desire to keep the king weak, he was susf)ected to have 
made a secret understanding with Robert Bruce. Before long 
the opposition split up under his incompetent guidance into 
fiercely contending factions. Under Aymer of Valence, earl 
of Pembroke, a middle party arose, which hated Lancaster so 
much that it supported the king to put an end to I-ancaster’s 
rule. After 1318 die effect of its influence was to restore Edward 
to some portion of his authority. However, the king hated 
Pembroke almost as much as Lancaster. He now found a 
competent adviser in Hugh le Despenser, a baron of great 
experience. What was more important to him, he had in 
Despenser’s son, Hugh le Despenser the younger, a personal 
friend and favourite, who was able in some measure to replace 
Gaveston. The fierce hatred which the barons manifested to 
the Despensers showed that they could hate a deserter as bitterly 
as they had hated the (lascon adventurer. They were indignant 
at the favours which Edward lavished upon the favourite and 
his father, and were especially alarmed when the younger 
Despenser strove to procure for himself the earldom of tiloucester 
in right of his wife, Edward's niece. 

Al last, in 1321, the barons met in parliament, and under 
T^ncaster’s guidance procured the banishment of the Despensers. 
The disasters of his friends inspired Edward to unwonted 
activity. In 1322 he recalled them from exile, and waged war 
against the barons on their behalf. Triumph crowned his 
exertions. Lancaster, defeated at Borough bridge, was executed 
at Pontefract. For the next five years the l)espcnscrs ruled 
England. Unlike the ordainers, they took pains to get the 
Commons on their side, and a |mrliament held at York in 1322 
revoked the ordinances because they trenched upon the rights 
of the crown and were drawn up by the barons only. From 
this time no statute was teci nically valid unless the Commons 
had agreed to it. This marks the most important step forward 
in Edward TI.’s reign. But the rule of the Despensers soon 
fell away from this wise beginning. They thought only of 
heaping up wealth for themselves, and soon stirred up universal 
indignation. In particular, they excited the ill-will of the queen, 
Isabella of France. Craftily dissembling her indignation, 
Lsabella kept silence until J325, when she went to France in 
company with her eldest son, Edward of Windsor, who was sent 
to do homage for Aquitaine to her brother, the new French king. 
When her business was over, Isabella declined to return to her 
husband as long as the Despensers remained his fa\'ou rites. 
She formed a criminal connexion with Roger Mortimer of 
Wigmore, one of the baronial exiles, and in September 1326 
landed in Essex accompanied by MortirruT and her son, declaring 
that she was come to avenge the murder of 1-ancaster, and to 
expel the Despensers. Edward’s followers de.serted him, and 
on the 2nd of October ht fled from London to the west, where 
hg took refuge in the younger Despenser’s estates in Glamorgan. 
His wife followed him, put to death both the Despensers, and, 
after a futile effort to escape by sea, Edward w'as captured on 
the i6th of November. He was imprisoned at K<iiiilwortli 
Castle, and a parliament met at Westminster in January 
1327, which chose his son to be king as Edward 111 . It was 
thought prudent to compel the captive king to resign the crown, 
and on the 20th of January Edv.ard was forced to renounce his 
office before a committee of the estates. Tlie government of 
Isabella and Mortimer was so weakly e.stabli.shed that it dared 
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not leave the deposed king alive. On the 3rd of April he waft 
.secretly removed from Kenilworth and entrusted to the custody 
of two dependants of Mortimer. After various wanderings he 
was imprisoned at Berkeley Castle in Gloucestershire. Every 
indignity was indicted upon him, and he was systematically 
ill-treated in the hope that he would die of disease. When his 
strong constitution seemed likely to prevail over the ill-treatment 
of his enemies he wascruellyput to death on the 21st of September. 
It was announced that he had died a natural death, and he was 
buried in St Peter’s Abbey at Gloucester, now the cathedral, 
where his son afterwards erected a magnificent tomb. 

Edward’s wife, Isabella (f. 1292-1358), bore him two sons, 
Edward III. and John of Eltham, earl of Cornwall (1316-1336), 
and two daughters, Isaliella and Joanna (1321-1362), wife of 
David IT. , king of Scotland. After Ibe execution of her paramour, 
Roger Mortimer, in 1330, Isabella retired from public life ; she 
died at Hertford on the 23rd of August 1358. 

Sue R. Pauli, Geschichte von England, iv. pj). 199-30^) ; 1 \ F. Tout, 
Political History of England, 121^1907, pp. 236-364, and article in 
Dictionary of National Biography ; w. Stultbs, Constitutional History, 
vol. ii. pp. 319-386, and Introductions to Chronicles of the Reigns of 
Edward i. and Edward II. in Rolls series. (T. F. T.) 


- EDWARD III. (1312-1377), of Windsor,” king of England, 
eldest son of Edward II. and Isabella of France, was born at 
Windsor on the 13th of November 1312. In 1320 he was made 
earl of Chester, and in 1325 duke of Aquitaine, but he never 
received the title of prince of Wales. Immediately after his 
appointment to Aquitaine, he was sent to France to do homage 
to his uncle Charles IV., and remained abroad until he accom- 
panied his mother and Mortimer in their expedition to England. 
To raise funds for this he was betrothed to Philippa, daughter 
of the count of Ilainaiit. On the 26th of October 1326, after 
the fall of Bristol, he was proclaimed warden of the kingdom 
during his father’s absence. On the 13th of January 1327 
parliament recognized him us king, and he was crowned on the 
29th of the same month. 

For the next four years Isabella and Mortimer governed in 
his name, though nominally his guardian was Henry, earl of 
Lancaster. In the summer he took part in an abortive campaign 
against the Scots, and was married to Philippa at York on the 
24tli of January 1328. On the 15th of June 1330 his eldest 
child, Edward, the Black Prince, was born. Soon after, Edward 
made a successful effort to throw off his degrading depend- 
ence on his mother and her paramour. In October 1330 
he entered Nottingham Castle by night, through a subterranean 
passage, and took Mortimer prisoner. On the 29lh of November 
the execution of the favourite at Tyburn completed the young 
king’s emancipation. Edward discreetly drew a veil over his 
mother’s relations with Mortimer, and treated her with every 
respect. There is no truth in the stories that henceforth he 
kept her in honourable confinement, but her political influence 
was at an end. 

Edward III.’s real reign now begins. Young, ardent and 
active, he strove with all his might to win bade for England 
something of the position which it had acquired under Edward 
I. He bitterly resented the concession of independence to Scot- 
land by the treaty of Northampton of 1328, and the death of 
Robert Bruce in 1329 gave him a chance of retrieving his position. 
The new king of Scots, David, who was his brother-in-law, was 
a mere Ijoy, and the Scottish barons, exiled for their support 
of Robert Bruce, took advantage of the weakness of his rule 
to invade Scotland in 1332. At their head was Edward Baliol, 
whose victory at Dupplin Moor established him for a brief 
time as king of Scots. After four months Baliol was driven out 
by the Scots, whereupon Edward for the first time openly look 
up his cau.se. In 1333 the king won in person the battle of 
Halidon Hill over the Scots, but his victory did not restore 
Baliol to power. The Scots despised him as a puppet of the 
Engli.sh king, and after a few years David was finally established 
in Scotland. During these years England gradually drifted 
into hostility with France. The chief cause of this was the 
impossible situation which resulted from Edward’s position as 
duke of Gascony. Contributing causes were Philip’s support 


of the Scots and Edward’s alliance with the Flemish cities, 
which were then on bad terms with their French overlord, and 
the revival of Edward’s claim, first made in 1328, to the French 
crown. War broke out in 1337, and in 1338 Edward visited 
Coblenz, where he made an alliance with the emperor Louis the 
Bavarian. In 1339 and 1340 Edward endeavoured to invade 
France from the north with the help of his German and Flemish 
allies, but the only result of his campaigns was to reduce him 
to bankruptcy. 

In 1340, however, he took personal part in the great naval 
battle off Sluys, in w'hick he absolutely destroyed the French 
navy. In the same year he assumed the title of king of France. 
At first he did this to gratify the Flemings, whose scruples in 
fighting their overlord, the French king, disappeared when they 
persuaded themselves that Edward was the rightful king of 
Franco. However, his pretensions to the French crown gradually 
became more important. The persistence with which he and 
his successors urged them made stable peace impossible for more 
than a century, and this made the struggle famous in history 
as the Hundred Years’ War. Till the days of George III. every 
English king also called himself king of France. 

Despite his victory at Sluys, Edward was so exhausted by 
his land campaign that he was forced before the end of 1 340 tc 
make a truce and return to England. He unfairly blamed hif 
chief minister, Archbishop Stratford, for his financial distress 
and immediately on his return vindictively attacked him 
Before tlie truce expired a disputed succession to the duchi 
of Brittany gave Edward an excuse for renewing hostilitie 
with France. In 1342 he went to Brittany and fought ai 
indecisive campaign against the French. He was back i' 
England in 1343. In the following years he spent much tim 
and money in rebuilding Windsor Castle, and instituting Ih 
order of the Garter, which he did in order to fulfil a vow Ih? 
he had taken to restore the Round Tal)lc of Arthur. H 
finances, therefore, remained embarrassed despite the con 
parative pause in the war, although in 1339 he had repudiatt 
his debt to his Italian creditors, a default that brought aboi 
wide.spread misery in Florence. 

A new phase of the French war begins when in July 13* 
Edward landed in Normandy, accompanied by his eldest so 
Edward, prince of Wales, a youth of sixteen. In a memoral 
campaign Edward marched from La Hogue to Caen, and fre 
Caen almost to the gates of Paris. It was a plundering expediti- 
on a large scale, and like most of Edward’s campaigns show 
some want of strategic purpose. But Edward’s decisive vietc 
over the French at Cr6cy, in Ponthien, on the 26th of Augu 
where he scattered the army v/ith which Philip VI. attempi 
to stay his retreat from Paris to the northern frontier, signa 
demonstrated the tactical superiority of Edward’s army o’ 
the French. Next year Edward effected the reduction of Cak 
This was the most solid and lasting of his conquests, and 
execution compelled him to greater efforts than the Cr 
campaign. Other victories in (>ascony and Brittany furt 
emphasized his power. In 1346, David, king of Scots, was s 
defeated and taken prisoner at Neville’s Cross, near Durhj 
In tlie midst of his si'ccesses, however, want of money for 
Edward to make a new truce in 134.7. He was as far from 
conquest of France as ever. 

Edward returned to England in October 1347. He celebrc 
his triumph by a series of splendid tournaments, and comph 
his scheme for the establishment of the order of the Gai 
In 1348 he rejected an offer of the imperial throne. In 
same year the Black Death first appeared in England, and n 
until 1349. Yet the horrors which it wrought hardly chei 
the magnificent revels of Edward’s court, and neither the pli 
nor the truce stayed the course of the French war, thf 
what fighting there was was indecisive and on a small s 
Edward’s martial exploits during the next yeai*s were thoi 
a gallant knight rather than those of a responsible gen 
Conspicuous among them were his famous combat with Eu! 
de Ribemont, near Calais, in 1349, and the hard-fought r 
victory over the Spaniards off Winchelsea, in 1350. Ef 
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to make peace, initiated by Pope Innocent VI., came to nothing, 
though the English commons were now weary of the war. llie 
result of this failure was the renewal of war on a large scale. 

1 355 Edward led an unsuccessful raid out of Calais, and in 
January and February 1356 harried the Lothians, in the ex- 
pedition famous as the Burned Candlemas. His exploits sank 
into insignificance as compared with those of his son, whose 
victory at Poitiers, on the 19th of September 1356, resulted 
in tlie captivity of King John, and forced the French to accept 
a new truce. Edward entertained his royal captive very 
magnificently^, and in 1359 concluded with him the treaty of 
London, by which John surrendered so much that the French 
repudiated the treaty. Edward thereupon resolved to invade 
France afresh and compel its acceptance. On the 28th of 
October he landed at Calais, and advanced to Reims, where he 
hoped to be crowned king of France. The strenuous resistance 
of the citizens frustrated this scheme, and Edward marched 
into Burgundy, whence he made his way back towards Paris. 
Failing in an attack on the capital, he was glad to conclude, on 
the 8th of May 1360, preliminaries of peace at Bretigny, near 
Chartres. This treaty, less onerous to France than, that of 
London, took its final form in the treaty of Calais, ratified by 
King John on the 9th of October. By it Edward renounced 
his claim to France in return for the whole of Aquitaine. 

The treaty of Calais did not bring rest or prosperity either to 
England or France. Fresh visitations of the Black Death, in 
1362 and 1369, intensified the social and economic disturbances 
which had begun v/ith the first oiitlireak in 1348. Desperate, 
but not very successful, efforts were made to enforce the statute 
of T.abourers, of 1351, by which it was sought to maintain 
prices and wages as they had been before the pestilence. Another 
feature of these years was the anti-papal, or ratliei anti-clcrical, 
legislation embodied in the statutes of Provisors and Praemunire. 
These measures were first passed in 1351 and 1353, but often 
repeated. In 1366 Edward formally repudiated the feudal 
supremacy over England, still claimed by the papacy by reason 
of John’s submission. Another feature of the time was the 
strenuous effort made by Edward to establish his numerous 
family without too great expense. In the end the estates of 
the houses of Lancaster, Kent, Bohiin, Burgh and Mortimer 
swelled the revenues of Edward’s children and grandchildren, 
in whose favour also the new title of duke was introduced. 

In 1369 the French king, Charles V., repudiated the treaty of 
Calais and renewed the war. Edward’s J^rencli dominions 
gladly reverted to their old allegiance, and Edward showed 
little of his former vigour in meeting this new troiil)le. He 
resumed the title and arms of king of Prance, but left most of 
the fighting and administration of his foreign kingdoms to his 
sons, Edward and John. While the latter were struggling with 
little success against the rising tide of French national feeling, 
Edward’s want of money made him a willing participator in the 
attack on the wealth and privileges of the Church. In 1371 a 
clerical ministry was driven from office, and replaced by laymen, 
who proved, however, less effective administrators tlian their 
predecessors. Meanwhile Aquitaine was gradually lost; the 
defeat of Pembroke off 1 ^ Rochelle deprived P>igland of the 
command of the sea, and Sir Owen ap Thomas, a grand-nephew 
of Llewelyn ab Gruffyd, planned, witJi French help, an abortive 
invasion of Wales. In 1371 the Black Prince came back to 
P^ngland with broken health, and in 1373 John of Lancaster 
marched to little purpose through PTance, from Calais to 
Bordeaux. In 1372 Edward made his final effort to lead an 
army, but contrar)^ winds prevented his even landing his troops 
in France, In 1375 he was glad to make a truce, which lastcxl 
until his death. By it the only important posse.ssions remaining 
in Pinglish hands were Calais, Bordeaux, Bayonne and Brest. 

Edward w’as now sinking into his dotage. After the death 
of Queen Philippa he fell entirely under the influence of a greedy 
mistress named Alice Perrers, while the Black Prince and John 
of Gaunt became the leaders of sharply divided parties in the 
court and council of the king. With the help of Alice Perrers 
John of Gaunt obtained the chief influenc'c with his father. 
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but his administration was neither honourable nor successtul. 
His chief enemies were the higher ecclesiastics, headed by 
William of Wykeham, bi.shop of Winchester, who had been 
excluded from power in 1371. John further irritated the clergy 
by making an alliance with John Wycliffe. The opposition to 
John was led by the Black Prince and Edmund Mortimer, 
earl of March, the husband of Edward’s grand-daughter, Philippa 
of ('larcnce. At last popular indignation against the courtiers 
came to a head in the famous Good Parliament of 1376. Alice 
Perrers was removed from court, and Duke John’s subordinate 
instruments were impeached. But in the midst of the parliament 
the death of the Black Prince robbed the commoas of their 
.strongest support. John of Gaunt regained power, and in 1377 
a new parliament, carefully packed by the courtiers, reversed 
the acts of the Good Parliament. Not long after Edward III. 
died, on the 21st of June 1377. 

Edward 111. was not a great man like Edward I. He was, 
however, an admirable tactician, a consummate knight, and 
he posse.sse(l extraordinary vigour and energy of temperament. 
His court, described at length in Froissart’s famous chronicle, 
was the most brilliant in Europe, and he was himself well fitted 
to be the head of the magnifleent chivalry that obtained fame 
in the French wars. Though his main ambition was military 
glor)', he was not a bad ruler of England. He was liberal, 
kindly, good-tempered and easy of access, and his yielding to 
his subjects' wishes in order to obtain supplies for carrying on 
the French w'ar contributed to the con.>olidationof the con.stitu- 
tion. His weak points were his wanton breaches of good faith, his 
extravagance, his frivolity and his scif-indiilgence. Like that 
of Edward 1. his ambition transcended his resources, and before 
he died even his subjects were aware of his failure. 

Edward had twelve children, seven sons and five daughters. 
Five of bis sons played some part in the history of their time, 
these being Edward the Black Prince, Lionel of Antwerp, duke 
of Clarence, John of Gaunt, duke of Lancaster, Edmund of 
Langley, afterwards duke of York, and Thomas of Woodstock, 
afterwards duke of Gloucester. John and Edmund arc also 
important as the founders of the rival houses of Lancaster 
and Yorl:. Each of the last four was named from the place of 
his birth, and for the same reason the Black Prince is sometimes 
called Edward of Woodstock. I'he king’s two other sons both 
died in infancy. Of his daughters, three died unmarried ; the 
others were Isabella, who married into the family of Coucy, 
and Mary, who married into that of Montfort. 

AoTiiORiTiJis. - Tho two chief inodeni lives of EdwanI III. are 
VV. loiigniiiirs Life and Times of Edward III., and J. Mackinnon’s 
History of Edward 111 . Neither work can hi? rcf^arded as adequate, 

and in some ways J, Barnes's quaint Edward III. (168H) is 

l(?.ss imsatisfaclory. The gcrninal Ijistory of the time can be read 
in W. Stubbs's Constituiinnal History of Eni^land, vol. ii. chapters xvi. 
and xvii. ; in T. F. Tout's Potitual History of England, 12 tb 1377, 
pp. 301-4/)! ; in R. Fauli’s Geschichle von England, iv. pp. 3f)7“504; 
and in Edward's life by W. Hunt in the Dirtionary of National 
liioj’raphy. I'or Uu; flundri'd Years' War, sei^ E. r)i4)rez'H Les 
PrHiminaires dr. In guerre dc cent ans, and IT. Denifle's 

La Desolation des eglises, monast^res et hdpitaux en Franca pendant 
la gxterre de cent ans. For economic and .social history see W. J. 
Ashley's English Economic History, and W. (2uiinin):fham's Growth of 
English Industry and Commerce during the Early and Middle Ages. For 
tlie end of the reign see S. Armitage Smith's John of Gaunt, J. 
I^xhlcr's Wiclif und die Vorgeschichte der lie formation, translated as 
Wycliffe and his English Precursors, R. I.. Boole’s Wycliffe and 
Movements for Peform, and G. M. Trevelyan's England in the Age of 
Wycliffe. (T. F. T ) 

EDWARD IV. (1442-1483), king of England, son of Richard, 
duke of York, by Cicely Neville, was bom at Rouen on the 
28th of April 1442. As a boy he was styled earl of March, 
and spent most of his time at Ludlow. After the Yorkist 
failure at Ludlow field in Octol>er 1459, ^-<iward fled with the 
earls of Salisbuiy and Warwick, his uncle and cousin, to (’alai.s. 
Thence in the following July he accompanied them in their 
successful invasion of England, to be welcomed in London, and 
to share in the victory over the /.ancastrians at Northampton. 
After the acceptance of Richard of York as heir to th<^ crown. 
Edward returned to the Welsh marches, where early in the new 
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year he heard of his father’s defeat and death at Wakeheld. 
Hastily gathering an army he defeated the earls of Pembroke 
and Wiltshire at Mortimer’s Cross on the 2nd of February 
1461, and then marched on Tendon. He was acclaimed by the 
citizens in an asscmldy at Clcrkenwell^ declared king by a Yorkist 
council^ and took possession of the re^^ality on the 4th of March. 
Soon after the new king and the earl of Warwick went north, 
and on tlie 28th of March won a decisive victory at Towton. 

Edward owed his throne to his kinsmen the Nevilles, and 
he was content for the time to be guided by them. For 
himself he was young and fond of pleasure. Still he made 
frequent progresses, and took some part in the fighting that 
went on in the north during 1462 and 1463. But he was absent 
from the final victory at Hexham on the 14th of May 1464, 
and was at the very time engaged in contracting a secret marriage 
with Elizabeth, daughter of Richard Woodville, Lord Rivers, 
and widow of Sir John Grey of Groby (d. 1461). The marriage 
was disclosed at Michaelmas, much to the vexation of Warwick, 
who in pursuit of his foreign policy liad projected a match 
with a French princess. Edward heaped favours on his new 
relatives ; his father-in-law was made treasurer, and great 
marriages were found for his wife’s sisters and brothers. In 
foreign affairs also Edward thwarted Warwick’s plans by favour- 
ing an alliance with Burgundy rather than France. There 
was, however, no open breach till 1469, when Warwick, taking 
advantage of the unpopularity of the Woodvilles, and supported 
by the king’s next brother George, duke of Clarence, appeared 
in arms. Edward was surprised and made prisoner at Middle- 
ham, and Rivers was beheaded. For six months Edward had to 
submit to Warwick’s tutelage ; then on the occasion of a rising 
in Lincolnshire he gathered an army of his own. Sir Robert 
Welles, the leader of this rebellion, made a confession implicating 
Warwick, who fled with Clarence to France. The king thought 
himself secure, but when Warwick and Clarence made terms 
with the Lancastrian exiles, Edward in his turn had to seek 
refuge in Holland (September 1470). His brother-in-law, 
Charle.s of Buigundy, at first refused him any a.ssistance, but at 
last furnished him with money, and on the 14th of March 1471 
Edward and his brother Richard landed with a small force at 
Ravenspur near Hull. Marching south he was welcomed at 
London on the 11th of April, defeated Warwick at Barnet 
three days later, and the Lancastrians at Tewkesbury on the 
4th of May. From thenceforth Edward’s possession of the 
crown was secure. His position was strengthened by the birth 
of a son (2nd of November 1470, during his exile), and by the 
wealth which he acquired through the confiscation of the estates 
of his opponents. Clarence had made his peace with Edward, 
but was at enmity with his other brother Richard of Gloucester, 
who now married Warwick’s second daughter and claimed a 
share in the Neville inheritance. Tlieir rivalry and Clarence’s 
continued intrigues furnished Edward with his chief domestic 
difficulty ; the trouble was ended by the judicial murder of 
Clarence in 1478. 

The only serious enterprise of these latter years was the short 
French war of 1475, which Edward was bought out by 
the treaty of Pecquigny. As foreign policy it was inglorious, 
and involved a departure from Edward’s earlier plan of a 
Buigundian alliance. However, it shows a certain recognition 
of England’s need to concentrate her energies on her own develop- 
ment. The annual subsidy which Louis XI. agreed to pay 
further served Edward’s purposes by providing him with money 
for home government, and enabled him to avoid possible 
trouble through the necessity for too frequent parliaments 
and heavy taxation. So Edward’s personal rule became in its 
character autocratic ; but it was in the art of courting popularity 
and concealing despotism that he most shows himself as a type 
of tyranny. He lacked neither ambition nor capacity, but was 
indolent and only exerted himself spasmodically. He could be 
ruthless, but was not habitually cruel. His strongest weapons 
were the fine presence, the affabk manners (even with citizens), 
and the love of pleasure and entertainments which secured his 
personal popularity. In his last years he was given to self- 
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indulgence and scandalous excesses, which did not, however, 
alienate the London citizens, with whose wives he was too 
familiar. Most of the power at court was in the hands of the 
Woodvilles, in spite of their unpopularity ; the more arduous 
work of administration in the north was left to Richard of 
Gloucester. If as a prince of the Renaissance Edward was 
the first to rule tyrannically in England, he also deserves 
credit as a patron of the new culture and friend of Caxton ; 
he further resembles his Italian contemporaries in the commercial 
purposes to which he applied his wealth in partnership with 
London merchants. 

Edward died at Westminster on the 9th of April 1483, and 
was buried at Windsor. By Elizabeth Woodville, w'ho died on 
the 8th of June 1492, he had two sons, Edward V. and Richard 
of York, who were murdered in the Tower ; and five daughters, 
of whom the eldest, Elizabeth, married Henry VII. Of his 
numerous mistresses the most notorious was Jane Shore. 
Before his marriage he had been contracted to Lady Eleanor 
Butler, and this was alleged by Richard III. to have made 
his children by Elizabeth Woodville illegitimate. 

BiiiLioGRAPTiy.- Of original authorities for Edward's rcigii the 
chief are the Continuation of the Cfoyland Chronicle in Fulman's 
Scriptores ; the various London Chronicles, especially for the early 
years Gregory* s Chronicle ; Warkworth’s Chronicle, and the Arrivall 
of King Edward IV. (a partisan account of events in 1470-1471), 
published by the Camden Society ; the Paston Letters with Dr 
Gairdtier's valuable Introduction ; and for foreign affairs the 
Mimoires of Philippe dc Comines ; the collection c^led Chronicles 
of the White Rose is useful. For modem authors, consult Sir Janies 
Ramsay's Lancaster and York (1892), and the Political History of 
England, vol. iv. (1906), by Prof. C. Oman. (C. L. K.) 

EDWARD V. (1470-1483), king of England, was the elder son 
of Edward IV. by his wife Elizabeth Woodville, and was bom, 
during his father’s temporary exile, in the sanctuary of West- 
minster Abbey on the 2nd of November 1470. In June 1471 he 
was created prince of Wales. When Edward IV. died in April 
1483 a struggle for power took place between the young king’s 
paternal uncle, Richard, duke of Gloucester, who had been 
appointed as his guardian by Edw ard IV., and his maternal uncle, 
Richard Woodville, Earl Rivers. Gloucester obtained possession 
of the king’s person, and, having arrested Rivers and some of his 
supporters, assumed the crown himself after a very slight and 
feigned reluctance, on the ground that the marriage of Edward 
and Elizabeth Woodville was invalid, and consequently its issue 
was illegitimate. At this lime Edward and his brother Richard, 
duke of York, were living in the Tower of London. Shortly after- 
wards a movement was organized to free them from captivity, 
and then it became known that they were already dead ; but, 
though it was the general conviction that they had been murdered, 
it was twenty years before the manner of tins deed was dis- 
covered. According to the narrative of Sir Thomas More, Sir 
Robert Brackenbury, the constable of the Tower, refused to obey 
Richard’s command to put the young princes to death ; but he 
complied with a warrant ordering him to give up his keys for one 
night to Sir James Tyrell, who had arranged for the assassination. 
Two men. Miles Forest and John Dighton, then smothered the 
youths under pillows while they were asleep. The murder was 
committed most probably in August or September 1483. Horace 
Walpole has attempted to cast doubts upon the murder of the 
princes, and Sir C. R. Markham has argued that the deed was 
committed by order of Henry VII. Both these views, however, 
have been traversed by James Gairdner, and there seems little 
doubt that Sir Thomas More’s story is substantially correct. 

Sec Richard 111. ; and in addition. Sir Thomas More. History 
of Richard III., edited by J. R. Lumby (Cambridge. 1883) ; Horace 
Walpole. Historic Doubts on the Life and Reign of Richard 111 . 
(London. 1768); J. Gairdner, Richard III. (Cambridge, 1898); 
J. Gairdner and C. R. Markham in the English Historical Review, 
vol. vi. (London, 1891) ; Sir C. R. Markham. Richard III. (1907). 

EDWARD VI. (i537~i553)> king of England and Ireland, bom 
at Greenwich on the 12th of October 1537, was the only child of 
Henry VIII. by his third wife, Jane Seymour, who died of 
puerperal fever twelve days later. The story that the mother’s 
life was deliberately sacrificed by the performance of Caesarean 
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section is unfounded, although Jane’s death was little noticed 
amid the rejoicings which greeted the advent of a male heir to the 
throne. But in spite of Holbein’s vivacious portrait of Edward 
at the age of two (now at Hanover), he was a frail child, and a 
short life was anticipated for him from his early years. This did 
not prevent a strenuous education ; until the age of six he was 
naturally left in the charge of women, but when he was only seven 
his tutor Dr Coxe, afterwards bishop of Ely, writes that he could 
decline any Latin noun and conjugate any regular verb (L. and 
P.y 1544, ii. 726 ) ; “ every day in the mass-time he readeth a 
portion of Solomon’s Proverbs, wherein he delighteth much.” 
Sir John Cheke, Sir Anthony Cooke and Roger Ascham all 
helped to teach him Latin, Greek and French ; and by the age of 
thirteen he had read Aristotle’s in the original and was 

himself translating Cicero’s De philosophia into Greek. 

Edward wiis duke of Cornwall from his birth, but he was never 
prince of Wales, and he was only nine when he succeeded his 
father as king of England and Ireland and supreme head of the 
church (28th of January 1546/7). His nonage threw power into 
the hands of Somerset and then of Northumberland, and enabled 
Gardiner and Bonner to maintain that the royal supremacy over 
the church was, or should be, in abeyance. Projects for his 
marriage were hardly even the occasion, but only the excuse, for 
Somerset’s war on Scotland and Northumberland’s subsequent 
alliance with France. All factions sought to control his person, 
not because of his personality but because of his position ; he 
was like the Great Seal, only more so, an indispensable adjunct to 
the wielder of authority. The Protector’s brother tried to bribe 
him with pocket-money ; Northumberland was more subtle and 
established a complete dominion over his mind, and then put him 
forward at the age of fourteen as entitled to all the power of 
Henry Vlll. But he was only Northumberland’s mask ; of his 
individual influence on the course of history during his reign there 
is hardly a trace. A posthumous effort was made to give him 
the credit of a humane desire to save Joan Bocher from the 
llames ; but he recorded with apparently cold-blooded in- 
difference tlie execution of both his uncles, and he certainly made 
no attempt to mitigate the harassing attentions which the 
council paid his sister Mary. This passed for piety with the 
zealots, and tlie persecutions of Mary’s reign reflected a halo on 
that of the Protestant Jbsiah. So strong was the regret that 
rumours of his survival persisted, and hare-brained youths were 
found to personate him throughout Mary’s and even far into 
Elizabeth’s reign. 

It was well tliat they were false, for Edward showed signs of all 
the Tudor obstinacy, and he was a fanatic into tlie bargain, as no 
other Tudor was except Mary. The combination would probably 
have involved England in disasters far greater than any that 
ensued upon his premat Lire death ; and it was much better that 
the Anglican settlement of religion should have been left to the 
compromising temper of Elizabeth. As it was, he bequeathed a 
legacy of woe ; his health began to fail in 1552. and in May 1 553 
it was known that he was dying. But his will and the various 
drafts of it only betray the agitated and illogical efforts of 
Northumberland to contrive some means whereby he might 
continue to control the government and prevent the administra- 
tion of j usticc. Mary and Elizabeth were to be excluded from the 
throne, as not sufficiently pliant instruments ; Mary Stuart was 
ignored as being under Scottish, Catholic and French influence ; 
the duchess of Suffolk, J^ady Jane’s mother, was excluded 
because she was married, and the duke her husband might claim 
the crown matrimonial. In fact, all females were excluded, 
except Jane, on the ground that no woman could reign ; even she 
was excluded in the first draft, and the crown was left to “ the 
Lady Jane’s heirs male.” But this draft was manipulated so as 
to read ” the Lady Jane and her heirs male.” That Edward 
himself was responsible for these delirious provisions is impiobable. 
But he had been so impregnated with the divine right of kings 
and the divine truth of Protestantism that he thought he was 
entitled and bound to override the succession as established by 
law and exclude a (’atholic from the throne ; and his last recorded 
words were vehement injunctions to Cranmer to sign the will. 


He died at Greenwich on the 6th of July 1553, and was buried in 
Henry VII.’s chapel by Cranmer with Protestant rites on the 8th 
of August, while Mary had Mass said fur his soul in the Tower. 

J. G. Nichols collected almost all that is known of Edward VI. in 
his excellent edition of the king's Journal. A few additional facts 
and suggestions can be gleaned from the Letters and Papers 0/ 
Henry VIII. vols. xii.-xxi. ; Acts of the Privy Council, ed. Da.scnt, 
vols. i.-iv. ; Domestic, Spanish, Venetian and Foreign Calendars 
of State Papers ; Froude's History ; Dixon’s Hist. Church of England \ 
A. F. Pollard'.s England under Somer set vltiA Lifeof Cranmer ; and English 
Historical Review, xxiii. 286, &c. Sir Fdoments Murkham'.s Edward 
VI. (1907) einjdiasizcs his interest in geography. (A. F. P.) 

EDWARD VII. (Albert Edward) (1841-' 1910), king of Great 
Britain and Ireland, and of the British Dominions beyond the 
Seas, emperor of India, the eldest sun and second child of Queen 
Victoria and of Albert, prince cons(^rt, was born at Buckingham 
Palace on the 9th of November 1841. He was created prince 
of Wales and earl of Chester on the 4th of December following, 
and was baptized on the 25lh of January 1842. In his childhood 
he was educated by the dowager Lady I.yttelton ; and in his boy- 
hood su(!cessively by the Rev. Henry Mildred Birch, Mr F. W. 
Gibbes, the Rev. C. F. Tarver and Air Herbert W. Fisher. He 
afterwards resided at Edinburgh, studying chemistry in its 
industrial applications under ]*rofessor (afterwards Lord) Play- 
fair at the university ; at Christ Church, Oxford ; and at 'Innity 
College, Cambridge. In November 1858 he was made a knight of 
the Garter and a colonel in the army. In 1859 he travelled in 
Italy and Spain, and in i860 paid a visit as ** Lord Renfrew ” 
to the United States and (Canada. 

Upon the completion of his Cambridge course in June 1861 
he joined the camp at the Curragh. The prince consort died on 
the i3ih of December, and in 1862 the prince of Wales went for 
a tour in the Holy Land (February- June) under the guidance of 
Arthur Penrhyn Stanley, afterwards dean of Westminster. Early 
in 1863 he was sworn of the privy council, and look his seat in 
the House of 1 .ords as duke of ('omwall. The estate of Sandring- 
ham, in Norfolk, was purchased for him out of the savings of his 
minority, and his town residence was fixed at Marlborough 
House. 

His inponding marriage to the princess Alexandra, daughter 
of Christian IX., king of Denmark (b. December 1, 1844), had 
already been announced, and took place on the loth of March 
at Windsor, the beauty and grace of the princess captivating 
tlie heart of the nation. Parliament granted the prince an income 
of £40,000 a year, exclu.sive of the revenues of the ducliy of 
Cornwall, and he relirufui.shed his right of succe.s.sion to the 
ducliy of Saxe-(oburg-Gotha. Prince Albert Victor, afterwards 
duke of Clarence, was the first offspring of the marriage, being 
born on the 8th of January 1864. The birtlis followed of 
Prince George Prederick Ernest Albert, afterwards duke of York 
(see George V.), on the 3rd of June 1865 ; Princess Louise 
Victoria Alexandra Dagmar, by marriage duchess of Fife, princess 
royal, on the 20th of February 1867 ; Princess Victoria Alexandra 
Olga Mary, on the 6tli of July 1868 ; and Princess Maud ( harlotte 
Mary Victoria, afterwards queen of Norway, on the 26th of 
November 1869. 

From the time of their marriage the prince and princess 
were prominently before the country. Queen Victoria remained 
in retirement, but; they filled her place at important public 
functions. The prince’s readiness to promote every worthy 
cause was most marked ; no one wa.s a more constant attendant 
at meetings for objects of public utility of a non -political 
nature, and his speeches were always characterized by exa^llent 
.sense. The most important external event of these years 
was a tour to Egypt, undertaken in 1869 in company with 
the duke of Sutherland, Sir Samuel Baker and others, an 
account of which was publi.shed by Mrs W'illiam Grey. The 
prince also visited Ireland more than once, and opened the 
International Exhibition of 1871. 

On the 23rd of November 1871 it was announced that the 
prince would be prevented from paying a visit which had been 
arranged to the Maliarajah Dhiileep Singh by a feverish attack. 
It soon appeared that the malady was typhoid, contracted. 
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as was supposed^ on a visit to Scarborough. The case Vjecanie 
so serious that on November 29 the queen and Princess Alice 
hurried to Sandringham. On the 1st of December there was a 
slight rally, but on the 81I1 so serious a relapse occurred that for 
some days the prince’s life was despaired of. Under the skilful 
treatment of Sir William Jenner, Sir William Gull and Sir 
James Paget, however, the crisis was surmounted by December 
16, and by Christmas day the danger was regarded as 
virtually over. On the 27th of February 1872 a thanksgiving 
was held at St Paul’s, amid imposing demonstrations of pul>lic 
joy. 

In January 1874 the prince of Wales attended the marriage at 
St Petersburg of his brother, the duke of Edinburgh, with the 
grand-duchess Marie of Russia. In the same year he paid a 
historic visit to Birmingham, where Mr Joseph Chamberlain, not 
yet a member of parliament, received him oflfic’ially as mayor. 
In March 1875 it was officially announced that he would make a 
visit to India, carrying out an idea originally conceived by the 
first Indian viceroy, Earl Canning. He was supposed to travel 
as heir-apparent, not as representative of the queen; but the 
characters could not be kept apart, and in fact the prince’s visit 
was a political evimt of great importance. T^eaving England on 
October ii, he was received at Bombay by the viceroy. Lord 
Northbrook. Here he met a very large number of Indian 
feudatory princes, whose acquaintance he subsequently improved 
by visiting at their courts during the seventeen weeks which he 
spent in the country. During these four months the prince 
travelled nearly 8000 m. I)y land and 2500 m. by sea, lie(!ame 
acquainted with more rajahs than had all the viceroys who had 
reigned over India, and saw more of the country than any living 
Englishman. The visit led up to the queen’s assumption of the 
title of empress of India in the following year. 

The prince’s life after this date was full of conspicuous public 
appearances. In 1885 he visited Ireland at a time of much 
political excitement, and was received enthusiastically in many 
quarters and without symptoms of ill-will in any. In 1886 he 
filled the presidency of the Indian and Colonial Exhibition, 
opened the Mersey Tunnel, and laid the first stone of the Tower 
Bridge. In 1887 a large share of the arrangements for the queen’s 
Jnbiicc devolved iij)on him. On the 27th of July 1889 his eldest 
(laughter, Princess Louise, was married to the duke of Fife. In 
the autumn he paid a .semi-incognito visit to Paris, where he 
was always highly popular, viewed Ihe Exhibition, and ascended 
the Eiffel 1 ower. In 1S90 he opened the Forth Bridge. On the 
i4lh of January 1892, however, a heavy blow fell upon him and 
his house by the death of his eldest son, Prince Albert Victor, 
duke of Clarence, after a brief illness. The young prince, who 
with his brother Gc^orge had made the tour of the world (1^79- 
1883) in H.M.S. “ Bacchante,” and after a short career at Oxford 
and Cambridge was just settling down to play his part in public 
life, had recently become engaged to Princess Victoria Mary 
of leek ( 1 ). May 26, 1867), and the popularity of the heir to the 
crown had been increased by the expression of his satisfaction 
at his son’s bride l>cing an English princess. On the 6th of July 
1893 the broken thread was reunited by her marriage to Prince 
George, duke of York. 

Tlie year 1894 was a busy one for the prince of Wales, who 
beaime a member of the royal commission on the housing of the 
poor, opened the Tower Bridge, alteiuled the Welsh Eisteddfod 
and was duly initiatefd, and paid two \ isits to Russia — one for the 
marriage of the grand-duchess Xenia, the other for the funeral of 
the tsar, his brother-in-law. In 1896 he became first chancellor 
of the university of Wales, and his first act after his installation at 
Aber)"stwy th was to confer an honorary degree upon the princess. 
He had already been for some years a trustee of the British 
Museum. On the 22nd of July 1896 his daughter, Princess Maud, 
was married to Prince Charles of Denmark, who in 1905 was 
offered and accepted the crow^n of the new kingdom of Norway. 
The arrangements for the queen’s Jubilee of 1897 depended upon 
the prince even more than those of the corresponding celebration 
in 1S87 : ho rode on the queen’s right at the great procession to 
St Paul’s, luid as an admiral of the fleet presided at tlie naval 


review at Spithead. In July 1898 the prince had the misfortune 
to fracture liis knee-cap while on a visit to Baron Ferdinand de 
Rothschild, but completely recovered from the effects of the 
accident. In December 1899, while passing through Brussels 
on his way to St Petersburg, he was fired at by a niiseralde 
lad named Sipido, crazed by reading anarchist literature. 
Fortunately no injury v/as done. 

It was the especial distinction of Albert Edward, while prince 
of Wales, to have been a substantial support of the throne 
before he was called upon to fill it. This cannot be said of any 
of his predecessors except Edward the Black Prince. He was 
exemplary in the discharge of his public duties, and in his 
.scrupulous detachment from party politics. He was a keen 
patron of the theatre, and his thoroughly British taste for sport 
was as pronounced as his inclination for most of the conicmporaiy 
amusements of society. The “ Tranby Croft Case” (1890), in 
which Sir William Gordon Gumming brouglit an unsuccessful 
libel action for liaving been accused of cheating at a game of 
l}accarat, caused some comment in connexion with the prince’s 
appearance in the witnes.s-box on behalf of the defendants. 
But it did him no disservice with the people to have twice won the 
Derby with his horses Persimmon (1896) and Diamond Jubilee 
(j9oo)~his third victory, in 1909, with Minoru, being the first 
o(^casion on which the race had been won by a reigning sovereign ; 
and his interest in yacht-racing was conspicuously shown at 
all the important fixtures, his yacdit “ Britannia ” being one of 
the best of her clay. His activity in the life of the nation may 
be illustrated by his establishment (1897) of the Prince of 
Wales’s (afterwards King Edward’s) Hospital Fund, his 
devotion to the cause of Masonry (he was first elected grand 
master of the P’reeinasons of England in 1874), and his position as 
a bencher of the Middle Temple, where he also became (1887) 
trcuisurcr. 

On the death of Queen Victoria on the 22nd of January 1901, 
the question what title the new king would as.sume was speedily 
set at rest by the popular announcement that he would be called 
Edward the Seventh. The new reign began auspiciously by the 
holding of a privy council at St James’s Palace*, at whicli the 
king announced his intention to follow in his predecessor's 
foots tej)s and to govern as a constitutioruil so\ ereign,and received 
the oaths of allegiance. On the 14th of Fcdiruary the king and 
queen opened parliament in state. Shortly afterwards it was 
announced that the visit of the duke and duchess of York to 
Australia, in order to inaugurate tlie new ( ommonwealth, which 
had been siinctioned by Queen Victoria, would be proceeded 
with ; and on the 16th of March they set out on hoard the 
“ Ophir ” with a brilliant suite. The tour lasted till November i, 
the duke and duchess having visited Australia, New Zealand, 
the Cape and Canada ; and on their return the king, on 
November 9, created the duke prince of Wales and earl of 
Chester. Meanwhile parliament had settled the new civil list at 
(470,000 a year, and the royal title had been enlarged to include 
the colonial empire by an act enabling the king to style him- 
self “ Edward VIL, by the grace of God, of the United 
Kingdom of Great Britain and Ireland, and of all the British 
Dominions beyond the Seas, King, Defender of the Faith, 
Emperor of India.” At the end of May 1902 the long-drawn-out 
war in South Africa came at last to an end, and the corona- 
tion w'as fixed for the 26th of June. But on the 24th, amid 
general consternation, the king was announced to be suffering 
from perityphlitis, necessitating the immediate performance 
of an operation ; and the coronation, for which unprecedented 
preparations haci been made, liad to be postponed. The opera- 
tion-'-performed by Sir Frederick Treves — was, however, so 
marvellously successful, and the king’s progress towards 
recovery so rapid and uninterrupted, that within a fortnight 
he was pronounced out of danger, and soon afterwards it was 
decided to hold the coronation service on August 9. Though 
shorn of much of the magnificence which would have been added 
to it in June by the presence of foreign royalties and the prepara- 
tions for a great procession through London, the solemnity duly 
took place on that date in Westminster Abbey amid great 
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rejoicings, Tl\e king spent several weeks (partly in a yachting 
trip round the coast and up to Stornoway) in recruiting his 
health, and on the 25th of October he went in procession through 
the main streets of south London, when he was most enthusi- 
astically received. Next day the king and queen attended St 
Paul’s cathedral in state to return thanks for his restoration to 
health. On New Year’s day 1903 the coronation was proclaimed 
in India at a magnificent durbar at Delhi. 

At home the king opened parliament in person in February 
1903, and on the 31st of March he sailed from Portsmouth to 
pay a visit to the king of Portugal at Lisbon, leaving Lisbon 
for Gibraltar on the 7th of April. On the iith he held a review 
of the garrison troops and next day left for Malta, and the 
tour was continued to Naples (23rd of April). On the 27th of 
April he was received at Rome by the king of Italy— the first 
time an finglish king as such had been there ; and two days 
later he paid a visit to Leo XIII. at the Vatican. On May day 
he was received in Paris by President I-,oubet. Later in the 
year return visits were paid to England by President Loubet 
(July) and the king and queen of Italy (November). On the 
nth of May His Majesty paid his first formal visit to Edinburgh, 
and held courts at Holyrood. In July the king and queen went 
to Ireland, and though the Dublin coqjoration refused to vote a 
loyal address the reception was generally cordial. In September 
the king took his annual “ cure ” at Marienbad, and paid a 
visit to Vienna, where he was received by the Austrian emperor. 
In 1904 again the king and queen went to Ireland ; in June the 
king was cordially received by the German emperor at the 
yacht-races at Kiel, and he included a visit to Hamburg, where 
the welcome was liearty. In November the king and quc :n 
of Portugal were entertained at Windsor and at the (jiuildhall. 

The success of King Edward as a promoter of international 
friendliness, and the advantage of so efficient a type of kingship, 
attracted universal attention, and treaties of arbitration were 
concluded by Great Britain with France, Spain, Italy, Germany 
and Portugal in 1903 and 1904. In his first two years the king 
had already earned the title of Edward the Peacemaker, and 
established his position as a source of new strength to the 
state. This reputation was confirmed in the years which 
followed, during which the royal hand W'iis to he seen in the 
progress of foreign affairs in a manner somewhat new to old- 
fashioned politicians. 'I'he entente with France was promoted 
b)'^ his influence, notably by liis reception of President Fallii'Tos 
in England in 1908. It was noticed tliat the pcmiancnt under- 
secretary for foreign affairs, Sir (Charles Hardingc, generally 
accompanied the king, as one of his .suite, on his visits abroad : and 
the conclusion of the Anglo-Russian agreement (1907) — ^which 
was attributed with some reason to n^yal policy — was holly 
criticized in Radical quarters. It was pointed out that neither 
the foreign secretary (Sir E. Grey) nor any other secretary of 
state accompanied the king on his foreign visits. These objec- 
tions were, however, scouted by the government, and undeniably 
public opinion approved of the sovereign’s personal activity in 
a sphere peculiarly his own. The strengthening of Biitish in- 
fluence in Europe, which was the marked result of t!i<? Anglo- 
French and Anglo-Russian ententes, and of the closer ties between 
England and countries like Portugal and Spain (whose young 
king Alfonso married Princess Ena of Battenbeig, King 
Edward’s nieccr), had, indeed, temporarily the effect of rousing 
German suspicion, the view taken being that the object of British 
foreign policy was to isolate Germany ; and during 1907 and 1908 
the political situation was coloured by the discussions in the press 
with regard to Anglo-German rivalry. But in February Tqoc; the 
king and queen paid a state visit to the Kaiser in Berlin, where 
the greatest cordiality wiis displayed on all sides ; the event was 
prepared for, in both countries, as a means of dispelling the 
clouds which had gathered over the relations between England 
and Germany, and the success of the visit proved once more how 
powerful King Edward’s personality could be as an agency for 
peace and international amity. 

During the year 1909, however, the political situfUion at home 
wsis developing into an acute constitutional crisis, which seemed 
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likely to involve the Crown in serious difficulties. Mr IJoyd- 
George’s budget convulsed the House of (Commons and the 
countiy, and was eventually rejected by the House of Wds ; 
and the Liberal government now put in the forefront of its 
programme the abolition of the Peers’ “ veto.” As was hinted, 
not obscurely, later by the doctors. King Edward, although 
certainly not prejudiced against a Liberal ministry, was seriously 
disturbed in mind and health by the progress of events, which 
culminated in tlie return of Mr Asquith to office after the elections 
of January 1910, and in his statement that, if necessary, guaran- 
tees would be sought from the Oown for the purpose of enforcing 
the will of the repr(^sent£iti\'e chamber. A reins rkable sign of 
the king’s discomfort was his insertion, in the official “ King’s 
Speech ” at the opening of parliament, of the words in the 
opinion of my advisers,” in connexion with the passage dealing 
with the House of Lords. The king had been far from robust for 
some little time, and while he was taking change and rest at 
Biarritz in the early spring of 1910 he a bronchial attack 
which caused some anxiety, although the public heard nothing 
of it. When he returned to England there is no doubt that, he 
was acutely affected by the prospect of being forcibly drugged 
into the political conflict. In the country at large there was 
indeed considerable confidence* that the king’s tact and experi- 
ence would h«!lp to bring order out of chaos ; but this was not 
to be. Witlun two days the public heard with consternation 
that he was ill, and then was dead. On May 5 it was announced 
that he had bronchitis ; and he died at 11.45 
heart failure. On May 17, 18 and 19 there was an impressive 
lying-in-state in Westminster Hall, attended by unprecedented 
crowds ; and on May 20 the burial look place at Windsor, after 
a great funeral procession through London, the coffin being 
followed by the new king, George V., and by eight foreign 
sovereigns — the Gt^rman emperor, the kings of Greece, Spain, 
Portugal, Denmark, Norway, Belgium and Bulgaria— besides 
the archduke Franz Ferdinand of Austria (heir to the throne of 
Austria-Hungary), the prince consort of Holland and many 
othev royalties, and a number of special anibassadors, including 
Mr Roosevelt as representative of the IJnihHl States. Mourning 
was as sincere as it was iiniversai ; for not only JOngland and the 
British Empire, but the world, had lost a king who was Ijotli a 
very human man and a tried and trusted statesman. 

Queen Victoria’s long reign had solidly established llic con- 
stitutional monarchy ; it remained for her son to rehalnlitate 
tlie idea of English kingship by showing how the sovereign could 
be no less constitutional but personally more monarcbical. 
While prince of Wales he had had littk* real training in state- 
craft, but when he became king his genuine (Capacity for affairs 
was shown. Abiy advised by such men as Lord Knoll} s and 
I^jrd Esher, lie devoted himself to the work of removing the 
Throne from its former isolation, and bringing it into toiicli with 
all sections of the community for the promotion of social happi- 
ness and welfare. His own love of pageantry and his interest in 
the sUitcly ordering of court functions responded, nionfovcr, to 
a marked inclination on the part of the public and of ” society ” 
for such things. Jt was significant that catii Radicals and 
Socialists liegan to advocate extensions of the prerogative, and 
to insist on the active part which the Crown should play in public 
life. The king won the genuine affection and confidence of tlie 
pi^ople; and in Queen Alexandra he !»ad an ideal consort, to 
wdiom all hearts went out. (H. i‘n.) 

EDWARD, prince of Wales, known as “ The Black Pkince ” 
(1330-1376), the eldest son of Ildward 111 . and Philippa of 
TIainaut, was born at Woodstock on the 15th of June 1330. 
Contemporaries called him Edward of Woodstock, and Ids 
surname of the Black Primus cannot lie traced back earli(T than 
the 16th century. It is supposed to have been derived from his 
wearing black armour. Jn 1333 ht: was made earl of Chester, 
and in 1337 duke of Cornwall, being the first duke ever t reated 
in England. Nominal warden of I'ingland during his father s 
absences abroad in 1338 and 1342, he was created prince of 
Wales in 1343, nnd in 1345 he first accompanied his father on a 
foreign expedition. 
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His real career l)cgins, however, with Edward Ill.'s Norman 
campaign of 1346. On landing at La Hogue he was knighted by 
his father, and took a prominent part in the whole of the 
campaign. He commanded the right wing of the English forces 
at Cr^cy, and, though hard pressed for a time by the French, took 
his full share in gaining the victory. Next year he wqs at the 
siege of Calais, and returned to England in October 1347 with 
his father. He was one of the original knights of the Garter, and 
participated in his father’s chivalrous adventures at Calais in 
1349 and in the battle off Winchelsea in 1350. In September 
1355 he was sent to Gascony at the head of an English army, 
having been appointed his father’s lieutenant there in July. He 
was warmly welcomed by the Gascons, and at once led a foray 
through Armagnac and Languedoc. By November he had got 
as far as Narbonne, whence he returned to Bordeaux, where he 
kept his Christmas court. In August 1356 he started from 
Bergerac on another marauding expedition, this time in a 
northerly direction. He penetrated as far as the I-oire, but was 
there compelled to retire l^efore the superior forces of King John 
of France. On the iQth of September the two armies met in the 
battle of Poitiers, fought about 6 m. south-east of the city. It 
was the hardest-fought and most important battle of the Hundred 
Years* War, and Edward’s victory was due both to the excellence 
of his tactical disposition of his forces and to the superior 
fighting capacity of his army. The flank march of the Oiptal de 
Buch, which decided the fate of the day, was of Edward’s own 
devising, and the captivity of King John attested the complete- 
ness of his triumph. He treated his prisoner with almost 
ostentatious magnanimity, and took him to Bordeaux, whence 
they sailed to England in May 1357. On the 24th of that month 
he led his prisoner in triumph through the streets of l.ondon. 
In 1359 he took part in his father’s invasion of northern France, 
and had a large share in the negotiations at Bretigny and Calais. 

In October 1361 Edward married his cousin Joan, countess of 
Kent (1328-1385), the daughter and heiress of Edmund of 
Woodstock, carl of Kent, the younger son of Edward I. by his 
second wife Margaret of France. The lady, who enjoyed a great 
reputation for beauty, was in her thirty-third year, and the 
widow of Sir I’homas Holand, by whom she had had three 
children. Froissart says that the marriage was a love match, and 
that the king had no knowledge of it. However, Edward HI. 
approved of his son’s choice, and in July 1362 handed over to 
him all his dominions in southern France, with the title of prince 
of Aquitaine. In February 1363 Edward and Joan took ship 
for Gascony, which became his ordinary place of residence for the 
next eight years. He maintained a brilliant court at Bordeaux 
and Angouleme, and did his best to win the support of the 
Gascons. He was not, however, successful in winning over the 
greater nobles, who, with John, count of Armagnac, at their head, 
were dissatisfied witli the separation from France, and looked 
with suspicion upon Edward’s attempts to reform the administra- 
tion as being likely to result in the curtailment of their feudal 
rights. Edward was better able to conciliate the towns, whose 
franchises he favoured and whose trade he fostered, hoping that 
they would prove a counterpoise to the aristocracy. He kept the ; 
chief posts of the administration mainly in English hands, and | 
never really identified himself with the local life and traditions of • 
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his principality. He succeeded in clearing Aquitaine of the free 
companies, and kept good peace for nearly six years. 

In 1367 Peter the Cruel, the deposed king of Castile, visited 
Edward at Bordeaux, and persuaded him to restore him to his 
throne by force. In February 1367 Edward led an army into 
Spain over the pass of Koncesvalles. After a difficult and 
dangerous nmrch Edward reached the Ebro, and on the 3rd of 
Aprfi defeated Bertrand du Guesclin at N 4 jera, the last of his 
great victories. He then proceeded to Burgos, and restored 
Peter to the throne of Castile. He remained in Castile for four 
months, living principally at Valladolid. His army wasted away 
during the hot Spanish summer, and Edward himself contracted 
the b^innings of a mortal disease. In August 1367 Edward led 
the remnant of his troops back through the pass of Koncesvalles, 
and returned to Bordeaux early in September. He had exhausted 
all his resources on tlie Spanish expedition, and was forced to 
seek from the estates of Aquitaine extra ordinary sources of supply. 
A hearth tax for five years was willingly granted to him, and 
generally paid. The greater barons, however, found in this im- 
post a pretext for revolt. The count of Armagnac, who had 
already made a secret understanding with Charles V., appealed 
against the hearth tax to the parlement of Paris. Cited before 
this body in January 1369, Edward declared that he would 
answer at Paris with sixty thousand men behind him. War 
broke out again, and Edward III. resumed the title of king of 
France. Thereupon Charles V. declared that all the English 
possessions in France were forfeited, and before the end of 1369 
all Aquitaine was in full revolt. With weak health and impaired 
resources, the Black Prince showed little activity in dealing with 
his insurgent subjects, or in warding off French invasion. 
Though too ill to ride on horseback, he insisted upon commanding 
his troops, and on the 19th of September 1370 won his last 
barren success, capturing the revolted city of Limoges and 
putting the population to the sword. Early in 1371 he returned 
to England, leaving the impossible task of holding Gascony to his 
brother John of Gaunt. In August 1372 he joined his father in 
an abortive expedition to France, but contrary winds prevented 
their landing, and he now abandoned military life for good. In 
October he resigned his principality on the ground that he could 
not afford to retain any longer so expensive a charge. His health 
now rapidly declined, but he still followed politics with interest, 
and did what he could to support the constitutional opposition of 
the great ecclesiastics to the administration of John of Gaunt and 
the anti-clerical courtiers. His last public act was to inspire the 
attack on I^ncaster's influence made by the Good Parliament 
in the spring of 1376. The famous parliament was still in 
session when he died at Westminster on the 8th of July. He w^as 
buried in the east end of Canterbury cathedral on the 29th of 
September, where his magnificent tomb, erected in accordance 
with the instructions in his will, may still be seen. By Joan, 
“ the fair maid of Kent,” who died on the 7th of August 1385, 
the Black Prince left an only son, afterwards King Richard II. 

For authorities see Edward 111 . To these may be added W, 

I ITunt'.s article in the Diet. Nat.Bio^. ; A. Collins’s Life of Edwatd, 

\ Prince of Wales (1740) ; G. P. R. James’s Life of Edward the Black 
; Prince (1839) ; J. Moisant’s Le Prince Noir en Aquitaine (1894) I and 
K. P. Dunn-Pattison’s The Black Prince (1910). (T, T.) . 
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